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Foreword 
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'Biodiversity in Belgium' is the result of an ambitious collective effort by experts from 
federal and regional scientific institutes, as well as from universities in Belgium and abroad. 
This country study provides a detailed report on the status and trends of Belgium's 
biological diversity by bringing together, and integrating, large quantities of data usually 
widely scattered in both scientific and grey literature, as well as numerous not yet published 
information provided by a wide range of experts. 

This comprehensive information source will undoubtcdly be helpful and pro\·e indispen­
sable not only to researchers, but also to pol'icymakers, educators and everyone who 1s 
concerned with the preservation of Belgium's environment. 

\X'e hope that this study will serve as an important tool in evaluating options for the future 
actions needed to hait the loss of biodiversity, one of the most serious -if poorly understood 
and underestimated- environmental threats of our era. The governmental agreement 
approvcd in July 2003 specifically addresses biodiversity, both in its internai and externat 
dimensions, and with full respect to international environmental agreements and lcgisla­
tion. Responsible consumption and an active support to conserve biodiversity are amongst 
our primary goals. 

Brussels, 26 August 2003. 

Freya \',\)\; DEN BoSSCIIE, Fientje :MOERMAI'., 
Minister for the Environment, Minister of Economy, Energy, 
Consumers lnterests and Sustainable Development. External Trade and Science Policy. 

Bertrix (Thierry HrnrN / RBINS). 



Preface 

From microscopie bacteria to gigantic whales, from barren deserts to luxurious tropical 
forests, life on Earth is extraordinarily diverse. The concept of 'biological diversity' or 
'biodiversity' highlights this multiplicity: biodiversity is the variety of the world's organ­
isms, including t_heir genetic diversity and the assemblages they form. Biodiversity also 
refers to the natural biological wealth that is essential to human life and well-being. 

Yet, despite its importance for humanity, our knowledge of biodiversity remains poor and 
many questions remain unanswered. Even in Belgium, a widely explored country, only 
higher plants and a few zoological groups have been studied extensively. The majority of 
invertebrate groups, fungi and unicellular organisms are poorly known. Paradoxically, 
millions of telephone numbers are precisely catalogued but there is no exhaustive inventory 
of species living in Belgium. 

In order to address the Jack of information, the lnter-ministerial Conference for the 
Environment decided to prepare a monograph on biodiversity in Belgium. This huge task 
was entrusted to the Royal Belgian Institute of Natural Sciences, in its quality of Belgian 
National Focal Point to the Convention on Biological Diversity. The importance of the 
initiative was stressed again by Mrs Magda AELVOET, former federal Minister for the 
Environment, at a symposium held in 1999 at the Institute. 

The preparation of this monograph, the first of its kind for Belgium, was not that easy. 
rinding specialists of poorly-known biological groups, bringing together key actors -often 
overloaded with work- for the redaction of the manuscript was a challenge. The monograph 
has been axed primarily around two chapters addressing botanical and zoological species 
diversity. They attempt to give a thorough overview of the groups present in Belgium. 
Ecosystem diversity is presented in the particular context of the El' Habitats Directive. 
Moreover, the monograph also reflects the distribution of competences between the regions 
and the federal level. A section is specifically dedicated to the regional aspects of biodi­
versity and focuses on trends, threats and actions in the three regions and in Belgian marine 
waters. 

The monograph does not pretend to be exhaustive. A logic follow-up would be the 
compilation of a directory of ail species living in Belgium, usefully complemented by 
annotations at the species level. Genetie diversity is not addressed, as compiling such 
information is a huge task in itself, and ex-situ biodiversity in Belgium is another essential 
subject that should be considered in the future. 

After this first general overview of biodiversity in Belgium, one of the upcoming challenges 
is the elaboration of a National Biodiversity Strategy. lt is not only a forma] obligation 
under the Convention on Biological Diversity, but also a practical necessity to suggest 
priority themes and goals to policy-makers. In addition to the gaps in knowledge and the 
major threats to biodiversity highlighted in this monograph, the strategy will also be able to 
rely on existing and planned regional strategies to effectively address biodiversity con­
servation issues. 
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During the \X'orld Summit on Sustainable Development in Johannesburg, also known as 
Rio + 10, biodiversity was recognised as one of the fondamental cornerstones for sustain­
able development, and the Cnnvcntinn as the key instrument to addrcss biodivcrsity issues. 
The Summit also confirmed that massive practical and urgent action in all parts of the world 
is now needed to meet the three goals of the "Convention: the conserration of bioloj!,ical diversi{y, 
the sustainable use of its components, and the fair and eq11itable sharinJ!, of the benefits arising 011! of the 
11tilization �r gmetic resources. 

This monograph is undoubtedly a milestone for enhancing and improving Belgium's future 
work towards the Convention. 

Brussels, 22 May 2003. 

Yvan YLIEff, 
Minister, attached to the 
Minister for Scientific Research. 

J ef TAVERNIER, 
Minister for Consumers lnterests, 
Health and Environment. 



CHAPTER 1 

BIODIVERSITY AND EXTINCTIONS, PRESENT 

AND PAST 
Karel \X'Ol'TERS & Anne FRANKLIN 

1. lNTRODL'CTION 

The concept of 'biological diversity' was used for the first rime in 1980 in reference to the 
number of species that live together in a community. The contracted form 'biodiversity' 
made its first appearance during the 'National Forum on BioDiversity' held in Washington 
D.C. in 1986. The proceedings of this forum were subsequently published in 1988 in a book 
called 'BioDiversity' (WILSON & PETER 1 988). The publication of this book, which guickly 
became a worldwide best seller, was an important milestone in the use of the concept. Since 
then, there has been a remarkable and nearly exponential growth of the number of scientific 
publications dealing with biodiversity, including several important reference works on the 
subject (WILSON 1992, GROOMBRIDGF. 1992, HEY\'WOD & WATSON 1995, LEVIN 2001). 
Scientific research has in turn led to increased political involvement, better media coverage 
and, to some extent, improved public awareness. \X'hy this sudden interest? It had been 
known for a long time that diversity was a fondamental characteristic of life. But the new 
and important discoveries during the past two decades led to major changes in our ideas on 
the biological diversity of our planer. A few of these new developments are presented in this 
chapter. 

2. ÜEFl:NITIOJ\i 

The most common definition of biological diversity, or biodiversity, currently in use is 
formulated in Article 2 of the 'Convention on Biological Diversity' signed during the UN 
Conference on Environment and Development in Rio de Janeiro (1992). lt reads as the 
following: "Biological diversity means the variability among living organisms from ail 
sources including, inter alia, terrestrial, marine and other aquatic ecosystems and the 
ecological complexes of which they are part; this includes diversity within species, between 
species and of ecosystems" (GLO\X'KA  et al. 1994). At least 25 other formulations of the 
concept of biodiversity have been recorded (V A:N GOETHEM 19996). In the definition given 
above, the diversity of life is considered at three different levels: the genetic, species and 
ecosystem levels. In reality, these three levels form a continuum wherein diversity is also 
expressed at the levels of populations, communities, niches, landscapes, continents, zoo­
geographical regions, etc. Biodiversity represents more than the sum of ail ecosystems, 
species or genetic material together. It also refers to the variability between and among 
them. Diversity can therefore be considered as an attribute of life itself. 

Because species contain an assortment of genes and are often part of complex ecosystems, 
species diversity is the easiest level of organisation to understand and the most straightfor­
ward parameter to characterise biodiversity. Concretely, this means: how man y species are 
there in a given area, in an ocean or a river, etc. 



1 0  

Natural scientists in the 1 8th ccntury, and already bcforc that, undcrstood the necc.ssity of 
giving a name to animais and plants that surrounded them if they wanted to c ommunicate 
effectively on their biology. lt was Carolus LINN.\El'S, a Swedish b otanist and physician, 
who laid the basis for the description of biodiversity. The first edition of his Species 
Plantamm (1 753), the fifth edition of his Genera Pla11tamm ( 1 754) and the tenth edition of 
his .rvstema _,'\'at11rae ( 1 758) still stand as the starting p oints for the modern methods of 
biological classification. In these books, he introduced the binomial nomenclature system 
and outlined his scheme for classif)·ing organisms according to their similarities. In 
binomial nomenclature, each animal 0r plant species is idcntified by a scientific namc 
composed of two elements, the generic name and the specific name. This type of nomen­
clature has been accepted internati onally and is laid clown in international codes that state 
h ow organisms should be named. LINNAEt 1s'  naming system received in this way a universal 
character. Besicles species and genera, there are a series of higher classification categories 

such as families, orders,  classes, etc. It is the task of systematics, in addition to the 
description of species, to work out a classification system where all organisms can find 
their place. Aftcr L1:-::--... \El ·s, and especiall y following the acceptance of the theory of 
evolution, it became more evident that the classification system should be natural, i.e. it 
should reflect natural relationships between organisms, which in turn are the results of 
natural evolution. 

Since LJ�NAEl'S, many systematicians have worked towards the description and classifica­
tion of the diversity of life, an immense task. On basis of the 'Zoological Record', the 
world's biggest and oldest database in animal sciences, it can be inferred that the number of 
new animal species described per year during the past 20 years has been relatively constant, 
with an average of 1 1 ,600 species per year from 1 979 t o  1 988 and a current rate of 
descriptions of about 1 3,000 species per year. M ost of those species are arthrop ods, and 
principally insects. A slow clown in the description of new species is not yet in sight 
( HAWKS\'ÇORTH & I(;\LlA-ARROYO 1 995, VAN GOETHE:\! 1 999a). The estimation of the 
total number of organisms already described is nevertheless not :1n easy task. The precise 
figure is yet uncertain. One of.the reasons is that there is no recognised central register of 
names for described species, and therefore s ome species have been described more than one 
time. This could happen when two scientists were unaware of each other's work or when 
different forms of the same species were given different names. For example, the European 
ten-spot ladybird (Adalia decempttnctata L.), c ommonly found in Belgium, has at least 40 
different synonyms, many of these having been used for the colour morphs (ST< >RK 1 997)!  
Many of those synonymies are n ot yet clarified. On the other hand, it als o  appears that, 
mostly in older publications, several different species have been described under one species 
name. Solving those particular cases requires additional and sometimes completely new 
research. Notwithstanding these problems of nomenclature, it is p ossible to estimate the 
number of already described organisms to about 1 . 8  million species. As far as the global 
numhrr of spccics is concerned, it was estimated until recently to reach about 3 to 5 million 
species. In this regard, the difference between the number of known species and the actual 
number of species, although quite important, did not seem to generate an insurmountable 
amount of work. 



4. NE\X" I'lNDINGS 

In the 1980s, the scientific world came through new insights as a consequence of research on 
organisms living in the canopies of tropical rainforests. Canopies were notoriously difficult 
to reach and indirect sampling techniques were developed (and are still used) to collect 
study material. Sorne researchers gathered data by fogging trees with pyrethrum, a natural 
non-residual insecticide. Animais, mostly insects, falling from the canopy were collected in 
specially designed collecting sheets. Other researchers used air balloons (or canopy rafts) to 
land on the tree crowns and to collect material by hand. Yet another technique consisted in 
erecting huge cranes to reach canopies from the ground. The first results from this 
completely new research area were published in 1982 by ER \'flN, an entomologist from 
the Smithsonian Institution. He studied Coleoptera from one tree species (Liœhea seemannù) 
in the tropical rainforest of Panama and found that the vast majority of captured species 
were new for science. Moreover, he showed that man y of the new species were found only 
on that trc::e species. On the basis of his findings, he roughly extrapolated the number of 
species on Earth to be about 30 millions. Similar studies were carried out later by other 
researchers, in other regions of the world and for other animal groups. Although estima­
tions were somewhat different from study to study, the ratio of unknown to known species 
always appeared to be considerably gr�ater that what had previously been expected. 

These canopy studies dealt mostly with insects, but recent studies on other groups confirm 
these findings. For example, there should be about 1.5 million species of fungi and moulds 
worldwide, instead of the 70,000 species already described (H.\ \X KSWORTH 1991 ). The 
number of cave species (now 1,444 species recorded) is estimated between 50,000 and 
100,000 (Cl'L\'ER & HoLSINGER 1 992). The number of li\·ing bacteria and Protoctista lies 
also well above the recorded number. In oceans, in the deep seas as well as in interstitial 
waters, a unique biodiversity awaits to be discovered. The difference between known and 
expected numbers is probably not as impressive as for insects, but, giYen adequate research 
possibilities, there should be a considerable increase in the amount of described species. 

These new findings, and the resulting estimations, are still much discussed in the scienrific 
literature. ·rredictions vary from a low 5 million to more than 100 million species on_ Earth. 
However, revisions of the estimations made by ERWIN and other authors do not support 
hyperestimates of 30 to 100 million species. They rather indicate a species richness for arthropods 
of about 5 to 10 million species (B,\SSET et al. 1996, O0EG:\.\RD 2000). 

The question of whether there are now 1 0, 30 or 50 million species of organisms living on 
Earth, even though important, is not so relevant. lt leads nonetheless to a few fondamental 
considerations: 

a) The number of living species on Earth is considerably greater than the known 
number. The number of known species probably amounts to only a few percents of 
the worldwide quantity. 

b) At the current rate of description, classification and inventory, it will take many 
centuries before knowing biodiversity in its simplest form, i.e. named and described 
species. In addition, substantial work still needs to be achieved on the comprehen­
sion of phylogenetical relationships, of autoecological and synecological aspects or 
of genetic, physiological and biochemical diversity. 



c) lt is remarkable that at the beginning of the 21 st century, such an important 
parameter as the total biodiversity remains unknown. ln the light of present changes 
on Earth, often rcfcrrcd to as 'global change', and of the measures that need to be 
taken in this regard, the understanding of biodiversity is certainly indispensable. 

5. FüSSIL BIODl\'ERSITY 

The first clear evidence of fossil organisms dates back to about 3,500 million years. These 
first fossils are believed to be the remains of prokaryotes. Animal life is recorded as earl y as 
the end of the Precambrian (V endian), but biodiversity starts to increase significantly from 
the lower Cambrian (544 Ma). A wide range of animais appears at the time, many with 
skeletons. During the Cambrian and Ordovician, biodiversity rises quickly, to reach a 
plateau that lasts from the Silurian to the Permian. The Permian-Triassic mass extinction 
leads to a severe decline in biodiversity, but it recovers in the Mesozoic and Cenozoic to 
increase subsequently to the levels of today. 

This increase was estimated using stratigraphie data of about 4,000 families and more than 
30,000 genera of marine invertebrate species (SEPKOSKI 1 984, 1997). The diagrammes 
resulting from this analysis, which were used in numerous subsequent publications, have 
led to the general acceptance that modern biodiversity levels are the highest that Earth has 
ever known. In a recent paper however, ALROY et al. (2001)  report on the creation of a new 
databasc that catalogues each marine fossil record individually. The analysis of the data 
suggests that the apparent increase in biodiversity in the Mesozoic and Cenozoic is closely 
correlated to the sampling intensity of different geological periods. Most interestingly, their 
standardised estimations lead to approximately equal figures for biodiversity in the two 
time periods studied ( of about 1 50 million years each, one in the middle of the Paleozoic, 
and one from the mid-Mesozoic to the rnid-Cenozoic), suggesting that the supposed 
increase in biodiversity during the Mesozoic and Cenozoic may merely result from biases 
in the SEPKOSKJ database (NE\'i'l\L\N 2001)  or from an artefact of variation in the amount of 
rock available for study (PETERS & FoOTE 2001).  

6 .  EXTINCTIONS IN GEOLOGIC\L TIJ\fE 

Modern biodiversity is the result of more than 3.5 billion years of evolution. For a long 
time, the increase in diversity was trivial, but, as said above, the beginning of the 
Phanerozoic sees a spectacular rise that does not seem an artefact of the fossil record. 
People often refer to this period as the 'Cambrian explosion'. The nurnber of species does 
not continue to rise infinitely however, as after species appear and persist for a more or less 
long period of time, they also cease to exist, giving way to other species better adapted to 
prevailing circumstances. This process of disappearance or extinction is a fondamental part 
of the evolutionary process. Besicles these permanent 'background extinctions' ,  biological 
diversity has been interspersed repeatedly and profoundly by periods of mass extinctions 
during the course of the Earth's history. On the basis of synoptic compilations of 
stratigraphie ranges of genera, SEPKOSKI (1 986) identified no fewer than 29 extinction 
events in the Phanerozoic. Mass extinctions are known for the disappearance of great 
numbers of species or of whole higher taxonomie groups during geologically very short 
periods of time. Due to their large-scale character, they have been of major importance for 
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the development of life on Earth and have, through their considerable influence on the 
existing ecosystems, determined the course of evolution. Mass extinctions haYe been known 
for a long time in palaeontology, but have received increased attention since the 1980s. The 
'Big Pive' correspond to mass extinctions that had a very profound effect on life at the End 
Ordovician (435 Ma), Late Devonian (365 Ma), End Permian (250 Ma), End Triassic 
(203 Ma) and End Cretaceous (65 Ma). Because only a relatively limited number of fossil 
species that lived in those periods was found, extinction rates were estimated from the 
number of families or genera that died out during these mass extinctions. For the 'Big Pive', 
the extinction rates ranged from 1 6% to 50% for families and from 47% to 82'1/o for genera. 
Species losses are usually extrapolated using the number of species that occur in present 
families and genera, with the consequence that it cannot be known for certain whether 
cu_rrent numbers are representative of the far geological past. Rough estimations for the 
'Big Pive' range from 70% to 95 % species extinct calculated on basis of families and from 
76% to 95% on basis of genera (J,\BLONSKI 1 994, H.\LL,\l\1 & \X'.1(;N,\LL 1 997). Strikingly, 
an estimation of more than 95% species extinct was reached twice for the End Permian, the 
greatest extinction that the Earth has ever encountered. The precise causes and time spans 
of each of the mass extinctions are the subject of much debate, but it should be remembered 
that the mass extinctions happened on the geological time scale and each took more than 
hundred thousand to million years . ln comparison to present extinctions, these are 
tremendously long periods. As far as causes are concerned, the late Permian mass extinction 
appears to have been associated with global physical and climate changes, tectonically­
induced marine transgressions and increased volcanic actiYity, whereas the extinction at the 
end of the Cretaceous might be linked to climate change following an extra-terrestrial 
impact but this remains quite controversial (HALL\M & WIGN,\LL 1 997). 
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7. RECENT EXTI<\CTIONS 

Natural patterns in global biodiversity are at present affected bv the human species. The 
central issue is: are things getting better or worse, and how quickly? It  seems very likely that 
recent modern extinction rates are higher than would be expected without the influence of 
man (GROOl\113RIDGE & J ENhINS 2000). Present extinction events are difficult to record 
with precision, but the challenge has been undertaken by the World Conservation Mon­
itoring Centre (\X'CMC) and The \X'orld Conservation Union ( lUCN). A species is 
considered extinct when it has not been observed for at least fifty years. This criterion is 
not exclusive, as it is not easy to determine with certainty when the last specimen from a 
given species disappeared. Occasionally, specimens of species regarded as extinct were 
found again well after fifty years, sometimes following repeated searches in given areas. It is 
principally among well-recorded groups of animais and plants that known extinctions are 
relatively representative of actual extinctions. lt is much more difficult to corne through 
exarnples of extinctions of insects or fungi. The list of extinct organisms contains currently 
about 690 species of animais (Il TCN 2002) and 380 species of plants (IUCN 1 997), 
amounting to about ().05% and 0. 1 5 °,;, of the total number of already described animal 
and plant species respectively. This is likely to be an underestimation of the real number of 
extinctions. The list for animais is mainly composed of vertebrates, of which nearly 200 
birds and mammals. Moreover, the list contains many island species. Small regions such as 
islands are particularly under strong pressure from extinctions, but they are also easier to 
sample due to their smaller size and well-defined physical limits. Finally, the underestima­
tion of the num ber·of extinct organisms lies also in regions with complex ecosystem_s such as 
tropical rainforests and coral reefs. 

In addition to extinct species, many species are in decline or in danger, facing extinction if 
negative trends in their populations are not reversed. A classification of the risk faced by 
species, the ' Red List' system, has been developed by lUCN and its Species Survival 
Commission and is now generally accepted as a standard worldwide. There are seven 
categories of threat, depending on the amount of risk associated to the disappearance of the 
species in a nearby future: extinct, extinct in the wild, critically endangered, endangered, 
vulnerable, near threatened, and least concern. A species is listed as threatened if it falls in 
the critically endangered, endangered or vulnerable categories (IUCN 2002). The number 
of animals in the 'Red Lists' of species threatened at the international level amounts to about 
5,460 species, while for plants the number reaches 33,400 species (IUCN 1 997, 2002). ln 
other words, this means that about 1 1  � �  of the birds, 1 8 %  of the mammals, 5 %  of the fishes 
and 1 2.5 '% of the vascular plants are threatened in one way or another (BARB,\l'LT & 
S,\STRAPR,\DJ A 1 995). For the great majority of the 1 .8  million of described organisms 
however, it is not possible to judge their status by using available data. 

The recent extinction rates are much inferior to those of the mass extinctions. ln compar­
ison to the 95% rate of species extinctions of the End Permian, or even to the 70� o to 76 % 
of the End Cretaceous, the few hundred already extinct species of modern times seem quite 
unimpurtant, One coul<l conclude here that life on Earth is currently in good shape and that 
biodiversity fears no risk. However, considering that there is only a low number of known 
species compared to the great number of potentially occurring species, it is likely that the 
biodiversity crisis is much greater than estimated above. lt cannot be excluded that many 



species, not yet known to mankind, are disappearing or have already disappeared: the 
'anonymous extinction'. 

Many recent scientific publications send worrying signais showing that there may possibly 
be an undergoing extinction phase as great as or even greater than the mass extinctions of 
geological cimes. The loss of species biodiversity seems to be linked most strongly (but not 
exclusively) to the disappearance of natural habitats. Because of the latitudinal gradient in 
biodiversity, the biggest losses occur in the tropical belt, mostly in tropical rainforests but 
also in aquatic ecosystems such as coral reefs. Tropical rainforests loose about 1 .6% of their 
surface area each year and only 55% of their original cover remains to this date. \X'ith the 
disappearance of the rainforest, man y species are also doomed to disappear. The scale of the 
current extinction rate in the rainforest can be estimated roughly using the theory of island 
biogeography of MA CAR THl'R & WILSON (1 967). The theory establishes a relation between 
the area and the number of species that can be found in a given region. This theory yields 
the following equation: S = CA.2, where A is the area, S the number of species, C a 
constant mainly linked to the group considered and Z a parameter depending from the 
group, the region, etc. On the basis of this mode!, a ten-fold increase in the surface area 
leads to a doubling of the number of species, and conversely, a ten-time reduction of the 
surface area halves the number of species. \X'hen tropical rainforests are considered as 
islands, this leads to an estimation of about 0.2 ° � to 0.3% of species of primary fcirests 
disappearing each year (WILSON 1988). üsing the estimation that tropical rainforests host 
about 10 million species (principally insects), this leads to a yearly loss of 20,000 to 30,000 
species. If the current deforestation continues at the present rate, it is not excluded that 
about a fourth or more of ail species on Earth will ha\·e disappeared within fifty years 
(NoRTON 1 986). According to CH \PIN et al. (2000), humans have already caused the 
disappearance of 5 %  to 20% of species in many groups. WILSON (1 988) suggests that 
"the loss in number of species due to current destruction of rainforests (setting aside for the 
moment extinction due to the disturbance of other habitats) would be about 1 ,000 to 1 0,000 
times that before h uman intervention". A somewhat lower estimate, 100 to 1 ,000 times 
greater than pre-human extinction rates, is proposed by PIM�I et al. (1995) and L\ WTOI\ & 
M,\Y (1 995). These are disturbing numbers, even though it can be argued chat the basis on 
which the estimations are built is not entirely correct. The actual total number of species in 
tropical rainforests is unknown; it is only known that it reaches several millions. Further­
more, the description of the rainforest as an island is only a very crude approximation. But 
this approximation is not entirely unfounded as the structure of the tropical rainforest is in 
itself extremely diversified and can be seen as man y small islands of particular habitats, each 
of which having its own characteristics and biological diversity. 

It is not surprising that the reality of biodiversity and of ecosystems, with their amazingly 
intertwined structure, is much more complex than available data suggest. How inaccurate 
available data and how diverging estimated extinction rates may be, they ail tend in the same 
direction: an important extinction phase seems to be happening, the so-called 'sixth 
extinction'. This idea was first put forward by E.O. \X'rLSOl\ in 1 986 and la ter received 
wider attention through the publication of the book 'The Sixth Extinction' by LL\KEY & 
LE\'\ 1:-s: ( 1 996). Comparisons between the current extinction and the 'Big Five' mass 
extinctions however need to be undertaken with a few remarks in mind, as records from 
extinctions in geological time are difficult to compare with modern data. Palaeontological 
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extinction rates were principally identified on the basis of marine invertebrates, but 
available data today mostly concern endangered terrestrial organisms. As the prcsent status 
of marine animais is not well known, it is difficult to relate palaeontulogical marine 
extinction rates to global modern biodiversity. 

\X,'hile fossil extinction rates were mainly escimated on the basis of families or genera, 
present day extinction rates are exclusively based on the loss of species. Data on the 
disappearance of recent families and genera are not yet available. Moreover, the time factor 
remains difficult to interpret. Present day extinctions occur in historical time, namely in 
dozens or hundreds of years, which is an extremely short period seen from a geological time 
perspective (hundred thousand or millions of years). Finally, plant biodiversity seems now 
to be endangered for the first time. ln the geological past, plants appear to have suffered 
from successive great extinctions only on a limited scale. This implies that few palaeonto­
logical data are available on the extinction of plants, and its direct effcct on ccosystems. As 
primary producers, plants sustain most other life forms and are essential building blocks of 
ecosystems. lt seems quite evident that the disappearance of plant species will have an 
important effect on the functioning of ecosystems. 

8. THE I MPORTANCE OF BIODl\'ERSIT\' 

Palaeontological studies show that after mass extinctions and a strong decrease in biodi­
versity through the loss of species, recovery can only arise from the evolution of new 
species. This appearance of new species ( = speciation) is rather a slow process, taking from 
hundred thousand to million years. The impact of a rapid loss of biodiversity on the 
functioning of ecosystems and on their ability to provide ecological services has been a 
central issue in ecology for some years already. Both observations and theoretical research 
have led to conflicting views, with proponents of the hypothesis that processes in 
ecosystems are rather insensible to changes in biodiversity being opposed to proponents 
of the theory that even small changes in diversity have dramatic and unpredictable effects on 
the functioning of ecosystems. lt is only recently that relevant experimental research was 
developed in the laboratory and in the field. Pioneer experiments by NAEDI and colleagues 
(1994) and TILMAN & DOWNING (1994) are presented below. In the 'Ecotron' experiment of 
NAEEM et al. , terrestrial communities wcrc rccrcated under laboratory conditions, with 
biodiversity as the only changing parameter. Different organisms were put together in 
16 isolated cells, i.e. primary producers, reducers, primary and . secondary consumers. 
Diversity in the cells varied from a low 9 species to a high 31 species. After a period of 
206 days, it appeared that the most diverse communities also had the highest productivity 
and stability. The Ecotron-communities were merely an elementary reflection of the real 
world, but fieldwork experiments by TIL\L\N & DmX'NING lead to similar results. They 
studied the diversity of 207 grassland plots, where species diversity was changed as a 
fonction of nitrogen inputs. After five years, plots with the highest diversity were also those 
that resisted best to an exceptional event in the form of a major drought. The Joss of 
biomass and diversity were the lowest in those plots. Ecosystems with high biodiversity 
were therefore the most stable. Biodiversity increased drought resistance and ecosystem 
stability because more diverse plots were more likely to contain drought-resistant species 
that grew and compensated for the loss of drought-sensitive species. Major variations 
appeared however in populations of different species. This experiment illustrates that 



biodiversity is a very important parameter for ecosystems. lt also shows that for each species 
taken separately biodiversity brings no guarantee of survival, but rather that the instability 
and fluctuations of individual species are major paran:ieters for the global stability of the 
ecosystem. There is a rrade-offbetween species characteristics (i.e. species complementarity) 
that brings greater benefits to the ecosystems. In addition to stability, understood in 
ecological terms as resistance against changes in the environment, species also prove to 
be very important for the recovery of ecosystems after more or less important natural 
disturbances. This introduces the notion of 'ecosystem resilience', where resilience refers to 
the capacity of the ecosystem to absorb shocks while maintaining fonction. When change 
occurs, resilience provides the components for renewal and reorganisation (FOLKE et al. 
2002). In other words, even though some species may seem superfluous when diversity is  
high, they prove crucial for the resistance and recovery of the system when diversity falls 
under a given threshold (LoCK\X'OOD & PL\IM 1 994, LA \X'TOK 1 994). Severa! experiments 
have also shown that primary production seems to be higher with greater biodiversity. Two 
alternative mechanisms can account for the results, leading to key interpretation problems 
of experimental data: the species complementarity and the sampling effect, the first being an 
ecological phenomenon and the second a statistical consequence of the experimental design. 
LOREAlJ & HECTOR (2001 ) devised a method to differentiate between the two and'were able 
to show that species complementarity is a most important mechanism behind the increase in 
productivity. 

lf species are so important, the following question cornes naturally to mind: can we afford 
to loose species? A vailable scientific data are still insufficient to answer the question or to 
give a concrete judgment for the future. It is known that an important extinction phase is in 
progress and that many modern species are already extinct or threatened to disappear. 
Besicles the intrinsic value of species as a result of million years of evolution, as part of 
intricate phylogenetic trees and as carriers of specific genetic information, species are also 
important for the long-term stability and productivity of ecosystems, of which they are vital 
functional entities. Two models present diverging explanations of the impact of the loss of 
biodiversity on ecosystem stability (CHERF,\S 1 994). ln the first mode!, ecosystems will 
become slowly and gradually unstable trough the graduai loss of species, before disappear­
ing in the end. In the second mode!, al! species do not have the same value. Sorne species are 
Jess important than others and their Joss is not fondamental for ecosystem stability. On the 
contrary, other species have a key fonction in the functioning of the ecosystems and their 
loss would lead to a rapid and catastrophic breakage of the system. However, it has now 
become evident that, whatever the underlying process, the disappearance of species can lead 
to instability, vulnerability and eventually to the break clown of ecosystems. 

'v(;'hy is it imperative to keep ecosystems in 'good shape'? Human development depends on 
the generation of ecosystem goods such as food, timber, building material, genetic 
resources and medicines. The list of ecosystem services is even longer and includes water 
purification, flood contrai, carbon sequestration, soi! formation, nutrient assimilation, 
pollination, seed dispersal, disease regulation, as well as aesthetic and cultural benefits. 
Higher ecosystem vulnerability increases their risk to suffer from stresses and shocks. As 
ecosystems are degraded, society becomes more vulnerable because options for change are 
reduced. Human dependence on natural resources is such that it is of the self-interest of 
society to sustain the capacity of ecosystems to supply their goods and services. 
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The challenge is to preserve biological diversity and maintain ecusystem functiuning as well 
as to secure prosperous social and economic development (FOI.KE et al. 2002). ln other 
words, it is necessary to ensure the balance between the three pillars of sustainable 
development: economy, society and environment. The outlook is not extremely cheerful. 
Demographers predict a doubling of the world's population during the 21 st century. This 
population increase will lead to further economic growth and unsustainable patterns of 
production and consumption. If economic growth is, like today, paired with the accelerated 
loss of natural habitats, then the major part of the Earth's biodiversity is likely to be 
threatened. The acqui,sition of a better and more profound insight into the importance of 
biodiversity and of eco�ystem functioning requires much additional research on a relatively 
short-term basis. At the same rime, politicians and policy-makers need to take rapid 
initiatives to counter the loss of biodiversity, not only through measures for species 
conservation but for the maintenance of natural ecosystems and habitats as well. Such 
actions need to be complemented with measures for the management of biodiversity in 
human-dominated environments. 

The first solutions for the sustainable use of natural resources and sustainable development 
were proposed during the 1992 UN Conference on Environment and Develupment (also 
called the Rio Earth Summit). lt led to the adoption of Agenda 21, a comprehensive plan of 
actions to be taken globally, nationally and locally in every area in which humans impact on 
the environment. The Rio Earth Summit also saw the historie signature of two international 
legally binding agreements, the Convention on Climate Change and the Convention on 
Biological Diversity. The conference and the numerous international meetings that fol­
lowed, in which our country takes actively part (V AN GüETHEM 1999a), give an optimistic 
sign that solutions are under way. These solutions will not be easy however and can only be 
realised through intense and persistent international concertation. Ten years after Rio, 
world leaders have corne together again in J ohannesburg for the W orld Summit on 
Sustainable Development to evaluate what has been accomplished since 1992. Despite 
the abundance of treaties, instruments and policy measures established on paper, results in 
the field are not very encouraging. The UN Secretary General designated biodiversity as 
one of the five priority thematic areas for the Johannesburg summit, together with water, 
health, energy and agriculture (WEHAB 2002). The profile of biodiversity bas ne ver been 
higher on the political agenda. Let us hope that the agreed framework for action will lead to 
real changes in the future. 
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CHAPTER 2 

A COUNTRY PROFILE 
Anne FRANKLIN, Marc PEETERS & Vicky LEENTJF.S 

1. BELGIL1M I A N l'TSHELL 

"Belgium is a disconcerting country where paradoxes thrive". This is how Jacques DENIS 

introduces Belgium in his book 'The Geography of Belgium' (1992). lndeed, Belgium is a 
small country with a surface of only 30,528 km2 . Yet for such a small area, it shows a very 
high diversity of landscapes with the high plateaus of the Ardenne in the south, the large 
river valleys of the Meuse and Scheldt, the fertile loess areas in the centre, the coastal low­
lying polders, etc. This specificity is due to a unique combination of natural features 
(climate, geology, etc.) and human activities (mainly land use for agriculture, industry 
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Total surface area: 33,990 km2 (incl. Belgian waters) 
Terrcstrial surface area: 30,528 km2 

Population: 10,309,725 (2002) 
Population density: 338 inhabitants/km2 (2002) 
Highest point: Signal de Botrange (694 m) 
Land cover: 58% agriculture, 20% forests, 19 °•0 urban, 3'1/o other (2002) 
Length of road network :  149,028 km (2002) 
Constitution: monarchy 
Government type: federal parliamentary democracy 
lndependence: 4 October 1 830 
Provinces: 1 0  
Official languages: Dutch, French, German 
Currcncy: euro (El'R) 
Gross national product: 252.5 billion ECR (2002, estimate) 
Annual growth rate: 0.7 °•o (2002, estimate) 
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Location and main features of Belgium (drawing by H. \',\N P,\ESSCHEN). Statistical data from rhe National 
lnstitute of Statistics (NIS-INS, http: //www.statbel.fgov.be). 
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and housing). Historically, the Kingdom of Belgium is a young nation: its present borders have 
been delimited in the 20th century. But it is also a country of long-standing civilisation. Severa! 
cultural backgrounds c< iexist sicle by sicle. The polit1cal and administrative organisation of the 
country is complex, with different levels of competences that interlink closely. Despite these 
paradoxes, 'Belgium, heart of I �urope' is not just a catch phrase. Not only does Belgium host the 
geographical centre of the 1 5  countries of the European l lnion (in the small village of Uignies­
en-Thiérache), but it is also at the confluence of two major bio-geographical regions of Europe 
(Atlantic and Continental) and is one of Europe's main economic and urban nerve centres. 

This chapter presents the major bio-geographical features of the country and outlines its 
administrative organibation, gi ving an overview of the main factors mfluencing biodiver­
sity and the structures competent for its conservation. 

2. TC lPOGR ,\PHY ,\ND MAIN REGION.\L l''.\IITS 

One of the most famous Belgian songs, by Jacques Brel, refers to Belgium as 'the flat 
country' (Le plat pays / Mijn vlakke land). Belgium certainly deserves this nickname, as the 
altitude reaches the impressive height of . . .  694 m at its highest peak. Near the coast, the 
'polders' even lie below sca level. 

Flat, however, does not mean monotonous. At the macroscale, Belgium can be divided into 
three maj or topographie units: the Sambre and Meuse axis in the centre of the country, the 
regions south of the axis and the areas north of it. The central region displays a rolling 
landscape; the southern part of the country is hilly with large plateaus intersected by deep 
valleys, whereas the northern region is mostly characterised by a flat topography. 

2. 1 .  The Sambre and Meuse axis 

The Sambre and ,\[euse axis spreads in an oblique way first along the Sambre river from the 
French border, then along the Meuse river to the Dutch border. lt includes the alluvial 
plains of the two ri vers as well as their valley slopes. The troughs are situated at about 100 m 
above sea level, with many alluvial terraces some tens of metres higher. The morphology of 
this region is strongly influenced by the underlying geology. The northern scarp of the axis 
is made of calcareous limestone deposits, which feature the famous caves of Neanderthal 
men in Spy and Engis. 

2.2. South of the Sambre and Met1se a:·às 

22 

The area south of the Sambre and Meuse axis is Iocated mostly above 200 m. This part of 
Belgium is formed by an erosional relief that developed in hard and folded Paleozoic 
sedimentary rocks, yielding a landscape made of steep-sided valleys intertwined with high 
plateaus of relatively constant altitudes. The area can be subdivided into three broad units, 
the Middle Platcaus, the Ardenne and the Belgian Lorraine, which can themselves be 
refined into smaller entities. 

The Middle Plateaus are situated between the Sambre and Meuse valleys and the Famenne 
depression. They do not get much higher than 300 m, except for the Herve Plateau, in the 
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east, which rises to a height of 350 m. This plateau is formed by a long ridge in a southwest­
northeast direction and numerous small down-warped valleys, the heads of which are 
affected by landslides. Its typical landscape is that of the bocage, a network of pastures 
and orchards interspersed with hedgerows. Two main rivers cross the Middle Plateaus : the 
Meuse and the Ourthe. 

The Condroz, the second largest geomorphological region in southern Belgium, makes up 
the central part of the Middle Plateaus. The topography is formed by a succession of parallel 
crests, locally reaching 325 to 350 m, and depressions at 225-250 m. The crests correspond 
to sandstone outcrops, while the depressions are carved out in limestone and schists. Poor, 
dry soils and a sunny, but windy, climate have led to the maintenance of large residual 
forested areas on the plateaus. The Marlagne-Ardenne Condroz is a narrow region of a 
few km wide that stretches out as a ridge from west to east across Wallonia, between the 
Sambre and Meuse axis and the Condroz. lt can be described as a miniature Ardenne at an 
elevation of around 225 m. 

The Fagne-Famenne is a long depression spreading from west to east between the Condroz 
and the Ardenne. It splits into two parallel parts, according to the proportion of schist and 
limestone in the rock. ln the north (1 50-180 m), most of the rock is schist with a few isolated 
limestone hillocks. It is the schistose Fagne-Famenne, often simply referred to as the Fagne­
Famenne. The cold, heavy clay soils, often waterlogged, have led to the predominance of 
pastures and forests in this area. The southern part is quite the opposite: it is mostly made of 
limestone, with outcrops of schist. This is the limestone Fagne-Famenne, with an altitude at 
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around 250 m. lt is in this area that the most spectacular karstic systems of Belgium are 
found. Acid waters descending from the Ardenne created the most important caves of the 
country, likc those of I lan-sur-Lesse, Rochefort and Remouchamps. Botanrsts generally 
refer to the southern part of the Fagne-Famenne, with its south-facing liinestone slopes, as 
the Calestienne. Due to particular living conditions -a shallow layer of soi! rich in calcium, 
which warms and dries up rapidly- the hillsides of the Calestienne shelter a very specific 
i\lediterranean-tinted vegetation of exceptional richness. The insect fauna is also particu­
larly rich, hosting among others the discreet mountain cicada (Cicadetta 111011/ana). 

The Ardenne is the most important geomorphological region south of the Sambre and 
Meuse axis and the most clcvated area of the country. Covering more than 5,000 km2

, it 
belongs to the western part of the schistose massif of the Rhine basin, which spreads further 
into France and the Grand Duchy of Luxembourg. lt rises progressively from west to east, 
through a series of small plateaus separated by deep valleys .  Altitudes .range from 300 m 
near Chimay, close to the French border, to 694 m on the plateau of the Hautes Fagnes, 
where the Signal de Botrange constitutes the highest point in Belgium. The landscape 
alternates between vast forested areas (mainly semi-natural beech forests and spruce 
plantations) and agricultural land where pastures predominate. l leathlands and peat bogs 
are found on the poor soils of the high platcaus. 

Several distinctive sub-regions can be characterised. FoL"Rl'-EAU (1 990) identifies five major 
ones. The first is formed by the large Jepressed zones of the area of Vielsalm and the 
Amblève river. The second corresponds to karstic phenomena in the region of Stavelot­
Malmedy. This is a rare feàture in the Ardenne, which normally does not host any 
calcareous substrates. A third sub-region originates from spectacular steeps created by 
differential erosion of the underlying substrate (Colenhan, Chefosse, Borzeux and Erlin­
champs). A fourth area is the Pays de Theux, a landscape of small, elongated condrozian­
type hills alternating with small depressions in the middle of a more traditional Ardenne 
landscape. A last very particular sub-region is formed by the peat bogs and small annular 
hillocks that scatter the plateau of the Hautes Fagnes. These hillocks or 'palses' result from 
the peri-glacial climate and correspond to levees of soft material of 2 to 3 m high, usually 
ring-shaped, gentle-sided and reaching a diameter from 15 to 200 m. Their centre has 
subsided following climate warming, leaving place to central zones of more humid bogs or 
ponds. The hillocks host dryer heath vegetation while the more humid centres have a flora 
typical of Sphagnum acid bogs. The Hautes Fagnes are now designated as a Natural Park and 
host Belgium's largest nature reserve (3,800 ha). 

The Belgian Lorraine, south of the Ardenne, forms the very southern tip of Wallonia. It 
corresponds to a small fragment of the Paris Basin, a vast sedimentary basin spreading over 
half of northern France and the southern part of the Grand Duchy of Luxembourg. The 
region is considered as a plateau but it is actually more complex, as it is shaped into a 
succession of three depressions (the valleys of the Semois, Ton and Vire rivers) alternating 
with the highcr clcvations of three cuestas. Cuestas are elongated bills with asymmetric 
slopes. In the Belgian Lorraine, the steep slopes ( or 'fronts') are oriented northwards, while 
the gentle slopes ( or 'backs') face sou th. The depressions generally correspond to friable 
rocks such as clay, mari and sand, and the cuestas to more resistant and compact rocks such 
as sand- and limestone. The altitude ranges from 200 m in the valley of the Chiers to 465 m 
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near the source of the Semois. Thanks to its particular geology and topography, the Belgian 
Lorraine is characterised by exceptionally rich biological resources. It is often referred to as 
the 'Belgian Provence' as many Mediterranean species can be found on the warm south­
facing slopes. 

2. 3. North of the Sambre and Meuse a . .....-is 

The region north of the Sambre and Meuse axis belongs almost entirely to the Scheldt basin. 
It is situated below 200 m, except for a few sites bordering the Sambre and Meuse axis, and 
gradually decreases to sea level in a north, north-western direction. Most rivers do not flow 
directly to the coast but rather follow a southwest-northeast direction, parallel to the 
Belgian shoreline. The hydrographie basin is locally vigorously chiselled by rivers and 
their tributaries, such as along the upper courses of the Scheldt, the Dender, the Senne and 
the Dyle. These valleys are most often asymmetric: the principal river valleys display steep 
east-facing slopes while the steepest gradients for their tributaries are observed on north­
facing slopes. 

The northern part of Belgium consists of nine large morphological units: the Haine Valley, 
the Haut Pays, the large interfluvial hilly area, the Flemish Valley, the northern cuestas, the 
Kempen Plateau, the Limburg section of the Meuse Valley ( called in this case by its Flemish 
name, the Maas), the coastal plain with the polders and the coast. 

The large Haine Valley is situated in the western part of the country, north of the Sambre 
and Meuse axis. Ir" is a synclinal valley mostly lying below 30 m that follows an east-west 
direction and includes large basins with peat and alluvial deposits. It hosts valuable humid 
areas. 

The southern flank of the Haine \' alley is dominated by the Haut Pays, which shows the 
characteristics of a plateau, with some steep-sided valleys evoking those located sou th of the 
Sambre and Meuse axis. The area east of the upper course of the Haine river presents a 
much higher elevation than the surrounding area and forms the Anderlues Plateau 
culminating at 2 12  m. To the west of the upper Haine, the relief is only slightly 
differentiated and rarely exceeds 1 20 m. 

Between the coastal plain and the Meuse lies a large interfluvial hilly area eut by the 
valleys of several important ri vers flowing in a north-eastern direction. lt can be divided in a 
series of secondary interfluves. The most western interfluve is the one between the coastal 
plain and the river Lys. Although it is generally low-lying, it contains three cuestas, one of 
these (Tielt) reaching 50 m. Close to the French border, near Ieper, this interfluve also hosts 
the most western part of a hilly area referred to as the Flemish Hills. The highest point is 
Mount Kemmel, which, at 1 56 m, towers the plains of the Lys and the Yser. The smallest 
and least diversified interfluve is the one between the Lys and the upper Scheldt. lt is topped 
by a loess layer covering an important fluvial terrace. The two secondary interfluves 
between the Scheldt and the Dender and between the Dender and the Senne are slightly 
more elevated and show more pronounced fluvial features. The Flemish Ardennes is a hilly 
country located between the Scheldt and the Dender, its highest point being the Pottelberg 
( 157 m) . It is a varied landscape, with wooded hills and numerous old Scheldt meanders, 
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ponds and streams. Further to the south-east, the major interfluve progressively rises to 
reach large continuous and fiat areas that have long been considered as low plateaus: from 
west to east, the Plateaus of I Iainaut, Brnbant and I le,uaye. Ail are located between 1 ( )( )  and 
200 m of altitude. The Hainaut Plateau, at around 1 00 m, is made of a succession of gentle­
sided valleys and soft interfluves in a south-west to north-east orientation. The Brabant 
Plateau differs from the previous by a higher elevation (200 m) and by an abrup_t change in 
height of several tens of metres at its western border. The Hills '  Country (Pays des 
Collines), west of the Hainaut Plateau, forms the prolongation of the hilly areas of Flanders. 
It is a small region \Vith symmetric hillocks reaching about 1 50 m. The Hesbaye Plateau is 
characterised by a gently undulating surface crossed by two major rivers, but does not have 
its own hydrographie network. The landscape of the large interflm·ial hilly area is most!y 
dominated by agricultural land on the plateaus, with some of the hilly areas being more 
wooded and pastoral. 

To the north of the interfluve complex lies the large depression formed by the Flemish 
Valley and its eastern and southern branches. The valley forms a vast sandy p lain to the north 
of Ghent, where it reaches a width of 60 km and an altitude of 4 to 10 m. The Flemish Valley 
has ramifications in ail the major river rnlleys. The southern branch spreads for 20 km south 
of Ghent, while the eastern branch extends till Diest. The sandy cover of the valley is crosscd 
by alluYial plains and is dotted with numerous eroded sandy hills. The rivers draining the 
Flemish Valley and its tributaries form large meanders within the alluvial plains. Important 
river dune complexes, up to 10 m high, can be found along the alluvial plains. ln some 
locations in the alluvial plains, elevated sandy hillocks (called 'donken') are present. The lower 
courses of the Scheldt, the Rupel, the Senne as well as the entire Durme river are under tidal 
influence, giving this area a peri-marine character. Important dikes prevent the semi-diurnal 
flooding of the alluvial plain, but risks of inundation cannot entirely be excluded when 
exceptional tides concur with stormy weather at the coast. This sandy landscape has been 
transformed into agricultural land (i.e. horticulture and market-gardening). 

The northern cuestas extend between the north of the oriental branch of the Flemish 
Valley and the Dutch border. This area includes the clayey cuesta of Boom, the large 
depression of the Schijns and the Kleine Nete rivers and the clayey Kempen cuesta. The 
Boom cuesta has a 'front' height ranging from 25 to 50 m and consists of three sub-cuestas, 
while the Kempen cuesta rises . between 20 and 30 m and forms an interfluve between 
the basins of the Scheldt and the lower Meuse. The 'back' of the Kempen cuesta drops 
very gently to the north, accommodating large flat stretches with important dune areas 
(i.e. Kalmthout nature reserve). The 'Heath of Kalmthout' (Kalmthoutse Heide), the 
second biggest nature reserve in Belgium (about 800 ha of public land), is a typical 
representative of lowland heaths. Its semi-natural vegetation, largely influenced by man, 
is dominated by heather and a Yariety of grasses, with a scattered presence of trees (mostly 
pine and birch). 

The Kempen Plateau is situated more to the east. It is a large, levelled plain with a gentle 
slope to the north. Its altitude decreases from about 1 00 m in the southernmost part to 30 m 
near the Dutch border. Its southern border is characterised by a well-marked and steep 
slope near the Maas (Meuse) Valley, reaching a difference in level of 40 m in some places. 
The entire plateau is topped by a thick layer of rough grave!, with boulders occasionally 
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reaching several tonnes, covering a sandier substrate. The Kempen Plateau hosts important 
continental dune fields. Heaths, dunes and conifer woods are the main landscape elements 
on the poorer sandy soils, while grasslands and pastures occupy the more fertile soils. 

The Limburgse Maas ( or Maasland) is  the part of the Meuse Valley situated downstream 
of Maastricht, along the Belgian-Dutch border. The valley bottom consists of two elements: 
the low terrace of the Meuse river and an alluvial plain. The low terrace is situated between 
30 and 45 m, on sandy soils gradually becoming siltier to the south. The alluvial plain lies 
some metres below the terrace and hosts the large meanders of the M·euse river, as well as 
numerous oxbow lakes. The region is an important passage for migrating birds. 

The coastal plain and the polders of the Scheldt are the lowest areas in Belgium and are 
part of the large maritime plain stretching from Cap Blanc-Nez in France to Denmark. 
Altitudes generally range from 3 to 5 m above sea level, but can also be below sea level in 
the polders. These aœas would be flooded at high tide if they were not protected by coastal 
dunes, or when these are missing, by an elaborated system of dikes and locks. In Belgium, 
the coastal plain is usually not broader than 1 5  km except in the Yser basin. The Scheldt 
polders border the left sicle of the maritime Scheldt, forming a vast region north of Antwerp 
and extending to the south well beyond Temse. The maritime Scheldt, with a moµth width 
of 5 km, has a complex tidal structure with a far-reaching effect inland: the tidal range 
exceeds 2 m in Ghent, more than 1 70 km upstream. These inland areas, covered by very 
fertile soils, are often cultivated or used as grasslands. They also have a very important value 
for nature, serving as resting or feeding places for water or wintering birds. 

The coastal plain and the Scheide polders are covered by tidal sediments. In fact, the entire 
area was gained from the sea through the construction of dikes and artificial drainage. 
Before the construction of dikes, sea water penctrated via tidal channels cutting through 
tidal flats. Typical mud flats and marshes can be found here. In direct contact with the 
Scheldt estuary, the 'slikke' correspond to lower, muddy areas that are flooded twice a day 
by the tide. Communities are typically dominated by polychaete worms and bivalve 
molluscs. The high biomass of invertebrates provides an important food source for waders 
and wildfowl. Scattered vegetation is found mainly at the limit with the 'schorre' (e.g. 
Salicornia europaea) . The 'schorre', situated just above the 'slikke', are flooded during 
exceptional tides only. These salty meadows generally show parallel vegetation belts that 
correspond to a gradient of salinity tolerance of the species. Because of their extremely high 
biological value, especially for plants and birds, many of 'slikke' and 'schorre' areas have 
been granted protection status (see chapter 6, partim Flanders). ln this regard, the Zwin 
nature reserve is one of Belgium's most important protected areas. Located on the Belgian­
Dutch border, it has a surface of 125 ha on the Belgian territory and about 25 ha on the 
Dutch territory. 

The Belgian coast is 65.5 km long and almost straight. lt includes a continuous coastal dune 
system that dominates the maritime plain on one sicle and the foreshore on the other. This 
dune system, which hardly exceeds an altitude of 20 m, has a variable width: it reaches 
several km close to the French and Dutch borders, but rarely exceeds 200 m along most of 
the Belgian coastline. In some places, the mobility of the dunes is important and results in 
the formation of blow-out depressions often reaching the water table. The natural forma-
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tion of  dune ridges results in  the creation of  humid dune slacks ( or 'pannen') that d i  vide 
successive ridges. Because of their low-lying topographie position, slacks are sheltered from 
the wind, often seasonally floodcd, and usually have a water table within 1 m uf the surface. 
Dunes surrounding a slack have an important effect on its development because organic and 
inorganic materials move clown into the slack. \X'ind erosion also transports organic matter 
into the slack. The range of communities found is considerable and depends on the 
structure of the dune system, the successional stage of the dune slack, the chemical 
composition of the sand and the prevailing climatic conditions. These small biodiversity 
oases are highly threatened by the lowering of the water table. 

�-4'·-·� 12R 
·,+ + + ·, 

UlWllWlW Cuesta 

+ + + + Crest line 

3 
Main geomorphological urùts in Belgium (from DENIS 1992, courtesy of Dexia). 
1. Sambre-Meuse axis, 2a. Ardenne Condroz, 26. Marlagne, 2c. Northern Thudinie, 3a. Condroz Plateau, 36. 
Southern Thudinie, 4a. Famenne, 46. Fagne, 5. Calcareous strip, 6. ,\rdenne, 6a. Northern Ardenne, 6aH. 
Thierarche, 6aT. Theux depression, 6c. Central Ardenne, 6cLN. Northern crest line, 6cLS. Southern crest line, 
6cü. Depression of the two Ourthes, 6cM. Malmedy depression, 6d. Southern Ardenne, 7. Belgian Lorraine, 7S. 
FlorenYille cuesta, 7M. Virton cuesta, "'0. Torgny cuesta, 8 .  Herve Plateau, 9.  Vesdre Valley, 1 0a. Lower area of 
Charleroi, 106. Anderlues Plateau, !Oc. Haut Pays, 1 1 .  Haine Valley, 12. Large hilly interfluvial area, 12a. Interfluve 
of coastal plain and Lys Valley, 12al. lzenberghe Plateau, 12aT. Tielt cuesta, 12aH. Hertsberge cuesta, 12aB. 
Beernem depression, 12aO. Oedelem cuesta, 126. Lys-Scheldt interfluve, 12c. Scheldt-Dender interfluve, 
12c\X'. Wetteren glacis, 12d. Dender-Zenne interflm·e, 12dA. Asse cuesta, 1 2dB. Buggenhout glacis, 1 2eN. Plateau 
of northern Brabant, 12eS. Plateau of southern Brabant, 12eO. Okkerzeel glacis, 1 2f. Hainaut Plateau, 1 2g. Low 
hills of the \'\'et Hesbaye, 12h. Plateau of the Dry l leshaye, 1 2R. Cre�t line of the Flemish Hills, 13a. Hageland hills, 
136. Lummen hills, 14a. Flemish Valley, 1 46. Southern branch of the Flenùsh Valley, 14c. Eastern branch of the 
Flemish Valley, 14d. Halen-Schulen depression, 1 4e. Demer Valley, 1 5. Northern cuestas, 15a. Boom cuesta, 15a\X'. 
Country of \X'aes, 15aB. Boom area, 1 5aH. l leist-op-den-Berg area, 1 56. Schyns-Nete depression, 15bL. Lichtaart 
interfluve, 156G. Geel interfluve, 1 5c. Brasschaat glacis, 15d. Kempen cuesta, 16a. Kempen Plateau, 1 66. Beringen­
Diepenbeek glacis, 17a. Plain of the Limburgse Maas, 1 76. Ledge of Gerdingen-Bocholt, 1 8a. Coastal plain, 1 86. 
Scheldt polders, 19 .  Dune line. 
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3. SOIL 

The present-day intertidal zone is widest (more than 500 m) at the western limit of the 
Belgian coast, where the average tidal range is also the most important (4.5 m) . On the 
eastern sicle, where the average tidal range is only 3.6 m, its width does not exceed 200 m. 
The width of the intertidal zone is not only influenced by its tidal range but also by its slope, 
which varies ail along the coast. At some places, the intertidal zone is severely eroded. This 
is not only due to harbour construction works but also to natural and local cyclic 
phenomena. ln order to fight this erosion, more than 70% of the coast is now protected 
by longitudinal dikes, groynes, artificial raisings and other man-made constructions. These 
artificial structures create new surfaces for colonisation by species typical of hard substrata, 
which would otherwise not be found on the natural sandy substrates prevailing in Belgian 
waters (see chapter 6, partim North Sea). 

The Belgian marine area is part of the most southern section of the North Sea. lt stretches 
out in front of the coast for about 1 00 km and has a surface of almost 3,500 km2

, 

representing onfy 0.6% of the entire North Sea surface. Its position in the Channel 
nevertheless gives it a strategic and economical significance at worldwide level. The sea 
bottom is essentially covered by sands presenting a relief of banks and channefs. 

There are man y definitions of the term 'soil', depending on the field of interest. Most 
simplified, the soi! or pedosphere corresponds to the upper part of the lithosphere (ail rocks 
and sediments) where the atmosphere (mainly precipitation, temperature and wind) inter­
acts with the biosphere (flora, fauna, man). This subchapter focuses on soif aspects with a 
direct impact on the distribution of plants and animais. From this point of view, soils are 
regarded as an essential element among the abiotic factors in the ecosystem dynamics. 
Considering the depth that tree roots and some burrowing animais may reach, information 
is needed clown to at least 2 m. The term ' soilscape' refers to the soil types, and their 
distribution, occùrring below the surface of the landscape. Figure _3 provides the distribu­
tion of soi! types in Belgium. The numbers between brackets in the text refer to this map 
and its legend. Published at a scale of 1 : 1 ,500,000 by the Standaard Atlas, it was derived 
from the soif association map (MAREC! L\L & TAVERNIER 1 970, 1974) of the Atlas of 
Belgium, edited at a scale of 1 :500,000. 

3. 1. Mqjor soif-J?,eomorphic areas 

In the description of the Belgian soilscape, 5 major soil-geomorphic units can be distin­
guished. For more information on the topography of these units, see subchapter 2. 

Lower Belgium 1 includes the coastal dunes (1 ) ,  polder area· (2, 3) and the sand belt of 
FI and ers and the Kemp en ( 4 to 7). The relief is very fiat and agriculture is the dominant land 
use feature. 

1 Belgium is sometimes divided into three regions based on altitude: Lower Belgium (up to 100 m above sea level), 
Middle Belgium (berween 1 00 and 200 m), l'pper Belgium (above 200 m). 
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Distribution of soi! types in Belgiurn (Atlas Mens en .\arde, L'itgeverij De Boeck, t\ntwerp). ( >nly the dominant 
soi! types are comrnented. 

1. Slight!y calcarcous sandy soils of coastal dunes. Excessively drained on the dunes, poorly drained in the dune 
slacks (pannen). Half of the area under natural to serni-natural culunising vcgetation. 

2 and 3. Claye y to clayey sandy soils of the polders, mostly slightly calcareous. Groundwater table present within 
a dcpth of 1 .2 m. l'nder in��nsive agriculture, mainly as cropland, partly as meadows. 

4. Acidic sandy soils of the sand belt. \'{'est of the Schcl<lt, agriculture and drainage since the mediaeval period. 
East of the Scheldt, Jess pronounced human activities until World War Il, except around villages. Since then, 
increased human impact following intensive crop growth, urbanisation and industrialisation. Locally, a few 
heathlands and mobile dunes remain. 

5. Transition between the sand belt (4) and the loess belt (9 ro 1 3) .  
6 .  t\cid sandy soils developed on relict dunes. These dunes stabilised on Pleistocenc Meuse river terraces 

(Kempen Plateau). A few preservcd heathlands. Large areas reforested with pine tree plantations. 
7. t\s 5: transition between the sand belt (4) and the loess belt (9 to 1 3).  
8. Shallow loess soils on Tertiary sandy clay substratum. 
9.  Sandy silt facies of the loess belt, with water table. 

10 and 1 1 . Loess belt soils, without water table. Coder agricultural pressure for many centuries. 
12. Loess belt soils, with water table. Cnder agricultural pressure for many centuries. 
1 1. ,\ssnciarion of loess and sandy soils, without water table. Developed in loess on the smooth slope and plateau 

positions. Under agricultural pressure for a few centuries. Devcloped in Tertiary sand outcrops along the 
valley slopes, these areas were forested rnost of the time but are now under intensiv.e urbanisation pressure. t\t 
the southeastern fringe of Brussels, a 40 km2 forested area (Sonian Forest, not represented on the map) has 
never been uscd for agricultural purposes. Grazing has always been severely restricted. This area is unique 
because it allows to observe rhc original geomorphology and soilscape of the West European loess belt before 
man started to clear the forest for agricultural purposes. 

14. Slopes and valley bottoms of Meuse and Sambre river incisions. Very diverse soilscape due to landscapc 
features such as valley slopes, Pleistoccnc tcrraccs, Holoccne alluvial plain, soi! parent material and the strong 
human impact. 
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Middle Belgium is largely coinciding with the dominant loess cover (9 to 1 3) resting on 
Tertiary marine sediments that are mainly clayey or sandy and outcrop at particular 
landscape sites such as hill tops and west, southwest and south-facing slopes. Except along 
the main river valleys, the relief is mainly smoothly undulating. 

Upper Belgium hosts three important soil-geomorphic components, described here from 
northwest to southeast. 

The Condroz-Fagne-Famenne-Herve area with altitudes from 200 up tu 350 m. This 
area has still some patchy areas of loess cover, but most soils are developed on a high 
diversity of rock types including chalk, limestone, psammite and shale. The relief is 
moderately undulating ( 15 ,  1 6, 1 7, 1 9) except for the flat Fagne-Famenne depression (1 8). 

The Ardenne massif (20 to 22) with smoothly undulating plateaus intersected by <leep 
incising valleys. Soils are dominantly derived from weathering products of acid rocks such 
as sandstone, shale and slate. Crop growth is restricted, mainly because of the relatively low 
air temperature regime inducing a too short growing season. 

The Belgian Lorraine (23 to 25) with altitudes between 200 and 465 m and a cuesta 
landscape belonging to the Paris Basin. Soils are developed on a very wide variety of 
sediments and rocks including loess, calcareous sandstone, limestone, mari, etc. 

3.2. Factors of soiffor111ation 

The diversity of present-day soi] types 1s mainly the result of nine environmental factors, 
briefly commented below. 

15. 1 !erve Plateau. Loess soils with substratum nf < .rctacenus chalk, weathering clay and Primary shales at variable 
depth. 

16. Northern fringe of rhc Condroz. Loess soils on Primary sandstonc and shales. Forcsts in the areas with water 
table, cropland on the bettcr-draincd areas. 

17. Condroz. Moderatcly rolling landscape with very diverse soi! types: thin loess covcr on Primary limcstonc and 
psammite at variable dcpth, scattered patches of deep loess soils on plateau areas with limestone substratum. 
Vcry diverse land use with cropland, mcadnws and forests according to slope and soil composition. 

18. Fagne-Famenne dcpression with shallow silty and clayey soils on wcathered Primary shales. :-.lainly forcsts and 
mcadows. 

1 9. Southern fringc of the Fagne-Famenne, or Calestienne. Shallow silty snils on limestone. Cropland on the 
deeper soils, forests on the shallow soils. 

20. Northern half of the Ardenne massif. Silty stony soils on Primary rock substratum of shales and sandstones, 
mostly without water table. Forests on the slopes and where the rock occurs at: shallow depth. l\feadows 
around· villages in areas with the thickest silty soils on the plateau areas. 

21 .  Plateau peat bogs and surrounding silty soils with groundwatcr stagnation on the clayey weathcrcd rock 
substratum (saprolite). Locally traces of periglacial (\X'cichsel Late Glacial) icc mounds. Some peat bogs arc still 
open landscapes u·ith .\j,ha_w11t111 mosses and scdgcs. ( )thcrs werc quarricd up to the mid 20th ccntury, or wcrc 
drained and planted with conifcrnus trccs. 

22. Southern half of the Ardenne massif. Silty ston) soils on Primary rock substratum of shales and slatcs, without 
groundwatcr. Soit distribution and land use as under 20, cxccpt some cropland towards the south. 

23. Belgian Lorraine. Clayey soils with internai drainage problems on Jurassic maris. Dominantly meadows, somc 
dcciduous forests. 

24. Bclgian Lorraine. Soils on limestone and calcareous sandstonc, without groundwater. Sorne loess soils on 
plateau areas. Dominantly under deciduous forest, some cropland. 

25. Belgian Lorraine. Soils on calcareous sandstone (macigno), without groundwatcr. Cropland, forest and 
meadows. 
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The soil parent material (rocks and sediments) in Belgium is rather diverse. Three major 
units cover each at least 20�·o of the country: firstly the quartzitic sands ( 1, 4, 5, 6) of Lower 
Belgium, se'condly the loess belt of Middle Belgium with dominant silty and sandy silt 
textures and about 15% clay (7 to13) and thirdly the silty soils on acid rocks such as siliceous 
sandstone, shale and slate in the Ardenne massif (20 and 22). Besicles these large units, soils 
developed on calcareous clayey tidal flat (2, 3) and alluvial (27) sediments, on chalk (15) and 
maris (23), on Tertiary marine outcrops ranging from quartzitic sands to glauconic clays (in 
areas 4 to 13 ), on hard rocks such as limestone (17, 19), shale (18) and sandstone that can be 
micaceous (17), calcareous (24, 25), ferruginous and siliceous (25, locally 5 and 8). 

Duration of the period over which the landscape is stable, or 'age' of the soil. The 
Belgian soilscape is rather 'young'. Soils on the coastal dune ridge (1 ), the polder areas (2, 3) 
and alluvial plains (27) are younger than 1 ,000 years. The end of the original \X'eichsel 
Pleniglacial and Late Glacial sand and loess deposition of North and Middle Belgium (4 to 
13) dates back to 10,000-15,000 years. Since then, anthropogenic erosion and sedimentation 
have rejuvenated a large part of the soils in these areas. The large soilscapes developed on 
Tertiary (scattered in 4 to 13), Secondary (15, 23 to 26) and Primary (16 to 22) sediments and 
rocks \Vere significantly renewed by \X'eichselian erosion processes. Anthropogenic erosion 
and sedimentation processes have further strongly rejuvenated those areas of the sand (4 to 
7) and loess (8 to 13) belts that are since many centuries under intensive agriculture. Only in 
some karstic sinkholes (scattered in 17) and on part of the Ardenne plateau (20, 22), deep 
saprolite can be observed reflecring long lasting weathering under a tropical climate and 
high soil surface stability during and since the Tertiary. 

During the Bolling and Allerod stadials of the Late Glacial, and during most of the Holocene, 
the climate of the country presented an excess of precipitation over evapotranspiration for 
forested sites. Since forests have been cleared over large areas to create meadows and 
cropland, the precipitation excess increased markedly. As a consequence of this recharge­
discharge balance, the whole Belgian soilscape, including the coastal dune area with the 
lowest precipitation, is losing plant nutrients through timc. \X'hcrc dcveloped on calcareous 
sediments, such as the Pleniglacial cover sands and loess ( 4 to 13), or on calcareous rocks such 
as the Carboniferous and J urassic limestones ( 17, 23 to 26), soils become gradually decarbo­
nated and more acid. Soils can · also have an impact on the (micro)climate: the coolest 
temperatures of Belgium, recorded in the peat bogs (21) of the Ardenne plateau, are slightly 
enhanced by the intensive evaporation from these large marshy, wind-swept areas. 

The topography plays an important role in soi! variability, mainly by three observed 
environmental impacts. Firstly, soils on south facing slopes warm up and dry out more and 
faster than those facing north. Secondly, during rainy periods, dominant winds corne from 
the southwest. Consequently, the slopes oriented in this direction receive considerably more 
precipitation rhan slopes oriented towards the northeast. This difference in soi! moisture 
regime has an impact on the leaching of nutrients, the acidification and the depth of 
dccarbonation. On calcareous sandstone, or on loess deposits, it is not uncommon to 
observe a decarbonation occurring twice as deep on the southwest facing slopes in 
comparison with the northeast oriented slopes. Thirdly, when the land is bare, the risk 
for erosion by wind or water is considerably higher on southwest facing slopes than on 
northeast facing ones. 
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Soils have a direct impact on plant growth. But vegetation has also an impact on soils, 
among others by: 
• the quality of the litter input (e.g. deciduous and coniferous trees will produce different 

types of humus); 
• the evapotranspiration of the ecosystem, influencing the amount of excess water percolat­

ing through the soi!; 
• the organic matter input in the soi! surface horizons, increasing aggregate stability and 

potential for nutrient and water retention; 
• the feed-back of nutrients to the surface horizons by the litter and to the deeper soi! 

horizons by the input' of substances from the roots. 

One neglected impact of plants on soils is the uprooting of trees. This process increases 
markedly the ocosystem diversity. In Lower and Middle Belgium ( 4 to 1 3) about 10% of the 
soilscape has been influenced by this process clown to at least 80 to 100 cm depth. Another 
human-induced feature is the development of heathlands due to sheep and cattle grazing 
since the Bronze Age. Heath vegetation accelerates soil acidification (4 to 6). A third 
example of anthropogenic impact by vegetation on soils is the plantation of extensive pine 
areas in the sand belt ( 4, 5) and spruce and Douglas fir in the Ardenne (20 to 22). These are 
responsible for an impoverishment of the soil fauna and flora and create a risk for increased 
release of aluminium in the groundwater with a possible impact on the river water quality. 

The herbivore fauna has an important influence on acid soils. Consumption of the ground 
vegetation and straw and the input of dung and urine, decrease the car bon 1nitrogen (C/N) 
ratio in the soil surface horizons. Besicles this direct impact on the chemical soil fertility, 
there is also a very important effect on the physical soil fertility. Parallel to the input of dung 
and the lowering of the C/N ratio, an increase of the scarabid and earthworm populations is 
observed. In a second phase, these burrowing animais attract the presence of insectivores 
such as moles. Ail these animais drill galleries in the soils and thus favour aeration, water 
percolation and deep root penetration. These processes are strongly hampered in many soils 
that have undergone no human impact such as organic or minerai fertiliser applications or 
bringing grazing animais in forested sites. The most intensive and deepest faunal turbation 
by earthworms and moles is observed in the polder areas (2, 3), those loess soils (7 to 1 3) 
that are under pastureland and the soils on chalk ( 15) ,  mari (23) and limestone. 

Since centuries, North and Middle Belgium are among the densest populated areas in the 
world. Evidently, the impact of man on the soilscape is very important. Toda y, very few 
areas allow to have an idea how the soilscape would have been, if human presence had been 
restricted to hunters/gatherers in these areas. A few forested sites that have undergone little 
or no grazing activities are from this point of view unique for earth science and should be 
protected from further human disturbance. The Sonian Forest, situated in the loess belt at 
the sou th eastern edge of Brussels, is such an area (not represented on the map ). Here, soils 
display the very acid and the low physical fertility conditions that the first farmers were 
facing some 7,000 years ago, when they made a first tentative in colonising the \X'est 
European loess belt. These areas allow the measurement and the evaluation of human 
impact on the remaining 99% of the soilscape in North and Middle Belgium. Deep 
ploughing, intensive fertilisation, soil levelling and drainage, and the associated erosion 
and sedimentation processes have been the main activities responsible for a profound 
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change in morphological, physical and chemical soil characteristics in Lower and ]\Iiddle 
Belgium. In Upper Belgium, this impact has been much Jess important. However, it is 
difficult to find areas on the Ardenne plateau where shifting cultivatiun, drainage wurks or 
cattle grazing have been absent. 

Another factor influencing soi! formation is the soil moisture regime. W ell-drained soils 
dominate the Belgian soilscape. 'v(;'hen crops are grown, such soils do not have to be drained 
or irrigated. Despite a considerable precipitation deficit in summer, plants will not reach 
wilting point because of a groundwater table within rooting depth in sandy soils, or because 
of the water-holding capacity of the clayey or silty soils. The driest soils of the country are 
found in the coastal (1) and inland (scattered in 5 and 6) dune areas of Lower Belgium and un 
some of the Tertiary sandy outcrops (scattered in 13) of Middle Belgium. In these soils 
without clay or silt, the drought is enhanced by the hydrophobicity of the humus-rich surface 
horizon and the dense packing of the sand grains in the deeper su bsurface horizons. Intensive 
drainage operations have considerably lowered the groundwater table in the polders (2, 3), 
that were once tidal flat areas, in most of the original wetlands of the cover sand area ( 4 to 8), 
where the low position and the presence of a clayey substratum below the sand cover impede 
good drainage, and finally in that part of the loess belt with a clayey substratum (9, 12).  Sorne 
of thcsc drainage works date back to the mediaeval period. Later, in the first decades after 
World War Il, they became yery .intensive in the frame of land reclaim projects. The purpose 
was to facilitate the growth of winter crops and to make the land accessible to heavy engines 
in early spring in order to extend the growing season. for summer crops. 

Toda y, the few remaining wetland soils are scattered throughout the country. Most of them 
are situated in the alluvial plains (27) or dispersed in small parts of the caver sand area 
(mainly in 4 to 6). Most of these areas are still under threat of surrounding drainage works 
that locally penetrate the alluvial plains in order to grow crops. Peat soils covered originally 
rather extensive areas of the sandy lowlands ( 4 to 6) and the alluvial plains (27). The extent 
of these soils has dramatically decreased because of intensive peat exploitation for fuel and 
drainage works to enha0ce crop grow. The drainage process has led to an accelerated 
decomposition of the organic matter and a lowering of the soi! surface reaching 1 to 2 cm 
per year. Large part of the upland peat bogs on the Ardenne plateaus (21 ) have also been 
quarried for fuel production and have been drained for coniferous tree plantations. 

ln Belgium, erosion processes would be almost inexistent if there was no human inter­
ference. In naturally forested sites, all precipitation water infiltrates into the soi! and no 
surface runoff is observed. The most important 'natural' erosion and sedimentation 
processes were landslides on slopes with clayey soils ( 15, 23) and on scattered hills with 
Tertiary clay outcrops in Lower Belgium. Under 'natural' conditions, similar processes 
could take place in the alluvial plains (27), on the tidal fiat areas (2, 3), along the coastal 
beach fringe ( 1 )  and along the rock cliffs of Upper Belgium where some slope debris 
deposition occurs. The rest of the soilscape would be completely stable since at least the 
beginning uf the f lulucene. After a first clearance of the furcst for agricultural purposc by 
the early Neolithic farmers, some 7,000 years ago, accelerated erosion and sedimentation 
processes started. In the beginning, and probably up to the end of the Iron Age, the 
magnitude of these processes was rather limited. Even though agriculture intensified 
during Roman times, it is mainly since the mediaeval period that colluvial sedimentation 
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has been observed on foot slopes and in depressions, together with alluvium sedimentation 
in the alluvial plains. The use of the plough that cuts, lifts and turns over the soi! has 
certainly accelerated the erosion processes. Splash, sheet, rill and tillage erosion are the main 
processes taking place on croplands of the loess belt (9 to 1 3). Where these soils are under 
agricultural practice since many centuries (9 to 1 2), up to 30°10 of the soilscape may be 
composed of soils developed in metres thick colluvial deposits that gradually filled the 
depressions. ln the sandy area of Lower Belgium, some aeolian erosion may happen on 
cropland or when overgrazing of heathland occurs. 

4. GECJLOGY 

Belgium has a rich geological history and it would take too long to make a detailed 
presentation of the geological structure of the country. This section will therefore con­
centrate on items relevant for biodiversity, namely the main lithological features of the 
major stratigraphie units. 

Belgium is almost entirely made up of sedimentary rocks, showing a considerable age and 
composition diversity. Igneous and metamorphic rocks are much less represented. lgneous 
rocks appear only sporadically, such as in Lessine and Quenast, two villages in Brabant 
famous for their quartz diorite ( or porphyry) found in old volcanic chimneys. \' olcanic 
rocks sometimes occur between marine sediments. This is the case near Manderfeld on the 
Belgian-German border, where the most occidental of the recent Eifel volcanoes is found. 
Metamorphic rocks occur in some regions, for example in the Ardenne around Vielsalm, 
Bastogne and Libramont, but their metamorphic character is gencrally so weak that it is 
easy to recognise the properties of the sedimentary rocks from which they are derived. 

The sedimentary rocks can be subdivided into four large stratigraphie units, corresponding 
to their age and structural position: the lower and upper Paleozoic folded units, the 
unfolded post-Paleozoic cover and the Quaternary cover. 

+. 1 .  Lo1nr Paleozoic rocks 

The rocks of the lower Paleozoic unit, the most ancient sedimentary rocks in Belgium, were 
deposited between 545 and 417  million years ago (Ma) following a major marine transgres­
sion. They are mostly of detrital marine origin, but some of them have a coastal or 
continental origin. Diagenesis and low-grade metamorphism transformed the unconsoli­
dated sediments into coherent rocks, mostly sandstone, quartzite and shale. They were then 
folded and faulted during two different phases of the Caledonian orogeny, a major 
mountain-building episode of the lower Paleozoic era: an earlier phase took place in the 
Ardenne about 450-420 Ma and a later phase in the Brabant Massif about 410-380 l\Ia. 

+.2. Upper Paleozoic rocks 

The rocks of the upper Paleozoic unit were deposited between 417  and 290 Ma. They 
include detrital rocks but also marine limestone �nd continental coal. In the Ardenne, they 
were folded during the Variscan (or Hercynian) orogeny around 300-270 Ma and under­
went low-grade metamorphism. In the northern part of the country, they are mostly lying 
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unfolded on the southern and north-eastern edges of the Brabant basement, but they do 
show some faulting. 

GEOCHRONOLOGY LITHOLOGY 

Ma 

HOLOCENE sand, loam, clay, peat, grave! 
C QUATERNARY 

1 ,8 E PLEISTOCENE 
N PLIOCENE 
0 sand 

z 
MIOCENE 

0 TERTIARY OLIGOCENE 
1 

EOCENE 
clay, sand 

C 
PALEOCENE 

65 
sand, calcarenite, mari 

CRETACEOUS 
UPPER chalk, mari, calcarenite 

1 44 
LOWER 

MALM 
M 
E DOGGER 

JURASSIC 
s BAJOCIAN limestone 
0 LIAS sandstone, mari 

21 3 z 

0 RHAETIAN sand 
1 KEUPER mari 

C conglomerate 
TRIASSIC 

MUSCHELKALK 

248 B UNTSANDSTEIN 
PERMIAN 

286 STEFANIAN 
SILESIAN WESTFALIAN shale (sandstone) 

CARBONIFEROUS NAMURIAN 

DINANTIAN VISEAN limestone 
360 

TOURNAISIAN 
FAMENNIAN sandstone 

UPPER shale 
A FRASNIAN limestone 
L 
E G IVETIAN limestone 

0 DEVONIAN MIDDLE 

z COUVINIAN limestone, shalè 
0 EMSIAN shale, slate (sandstone) 

LOWER SIEGENIAN 
C 

GEDINNIAN 408 
SILURIAN shale, slate 

438 
ORDOVICIAN 

TREMADOCIAN slate 
505 

CAMBRIAN REVINIAN slate 

590 DEVILLIAN louartzite 

5 
The stratigraphie timescale with in_dication of the corresponding lithology (from ÜEI\IS 1992, courtesy of Dexia). 
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The Paleozoic bedrock emerged as a platform after the Variscan orogeny and is at present 
exposed all over llpper Belgium ( sou th of the Sambre and Meuse axis), except in the Belgian 
Lorraine where it is covered by younger unfolded rocks. To the north of the Sambre and 
Meuse axis, the Paleozoic bedrock is uncovered only locally in the valleys of the Scheldt, 
Dender, Senne, Dyle and Gete. 

4.3. Post-Pa!eozoic COl'er 

The sediments of the post-Paleozoic cover date from the Mesozoic and the Tertiary. They 
were deposited between 225 and 1 . 8  Ma, and are generally of marine origin. As they have 
not been affected by any folding, they mostly kept their horizontal stratification and 
remained in a soft rock state (sand, clay, chalk). More or Jess coherent layers of limestone 
or calcareous and siliceous sandstone are inserted between them. North of the Sambre and 
Meuse axis, the total thickness of the post-Paleozoic caver increases gradually in a north to 
north-eastern direction: from O to 200 m in Middle Belgium, 200 to 500 m in Lower 
Belgium to more than 1 ,000 m in the north and north-eastern part of the Kempen. In the 
Haine Valley, the sediment deposits reach 200 to 400 m, while in the Belgian Lorraine they 
progressively increase from north to south, to exceed 700 m at the French border. 

4.4. The Quaternary conr 

The sediments of the Quaternary cover are very recent compared to those of the Paleozoic 
bedrock and post-Paleozoic cover: even though the beginning of the Quaternary has been 
fixed at 1 . 8  Ma, the sediments generally do not exceed a few tens of thousand years in 
Belgium. They are mostly of continental origin, except for some deposits in the coastal zone. 
The major part of the oldest Quatemary deposits has been removed by erosion. Only 
scattered remnants are found, except in the Kempen where the clay and sand deposits can 
be 50 m thick, and in central Belgium where an extensive loess caver dating from the lce Age 
attains several metres. The thickness of the Quaternary cover is usually less than 1 m, but can 
reach exceptionally 30 to 40 m in some places. The Quaternary deposits are the thickest on the 
plateaus, gentle slopes and plains with a concave or flat relief. They are absent or discont­
inuous on steeper slopes. The composition of the cover is extremely variable: clay, sand, silt, 
peat, grave!, etc. Abrupt changes in composition are mainly due to the local topography. 

The Quaternary deposits are extremely important, as they constitute almost everywhere the 
superficial layer in which soils were formed and on which human activities take place. The 
subdivision of Belgium in natural regions also reflects the origin, composition and 
thickness of the Quaternary cover. 

5. CLIM,\TE 

The Belgian climate can be summarised by two annual averages calculated for the Uccle 
weather station, at the headquarters of the Royal l\Ieteorological lnstitute: a temperature of 
9 .8"C and a precipitation of 802 mm. This corresponds to a mild, temperate, maritime 
climate with a relatively high average temperature and moderate precipitation for such a 
latitude (50°) .  The south-eastem part of the country, especially the Hautes Fagnes, displays 
features of a slightly more continental and tougher climate, as illustrated below. 
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5. ! . Precipitatio11 

The annual prec1p1tat1on measured rn U ccle ranges between 406 mm and 1 ,082 mm, with an 
average of 802 mm. The lowest rainfall is observed near the coast, while it increases 
gradually inlands towards the southeast. 

The predominant factor influencing the annual precipitation is the altitude: the higher the 
altitude, the more abundant the rainfall. ,\nomalies can be cxplaincd by the general 
orientation of slopes in relation to the progression of the main atmospheric disturbances: 
the south-western border of the Ardenne is much wetter than its central and south-eastern 
parts, which correspond to more sheltered zones. \Xfith annual rainfall normals varying 
between 1 , 100 and 1 ,400 mm, the Hautes Fagnes, near the German border, and the Plateau 
des Tailles, near the French border, also experience higher precipitations than expected by a 
higher altitude only. This is also the case to a lesser extent in the northern part of the 
country, such as in the Kempen near Antv.rerp, the Country of \v' aes and the surroundings 
of Eeklo and Ghent. C )n the other hand, the surroundings of Tienen, the north-eastern 
corner of Limburg, the Hesbaye, the Condroz and the area between Sambre and l\Ieuse are 
characterised by lm.ver precipitations than expected. These variations can partly be ex­
plained by the analysis of changes in rainfall distribution throughout the year. 

The times of the year with the least precipitation in Belgium are generally the end of winter 
and the beginning of spring. The periods with the most abundant precipitations differ from 
one region to another. The coastal zone experiences a simple pattern with maximum rainfall 
in autumn, while the most southern part of the country shows a maximum in winter. These 
maxima both demonstrate a maritime influence: the autumn maximum at the coast 
corresponds to North Sea maritime features, whereas the winter maximum in southern 
Belgium relates to oceanic influences (such as seen in Brest, France). Between these most 
distant areas, the different rainfall zones show a complex regime where an aestival rainy 
period appears in addition to the two peaks cited above. This feature, typical of more 
continental climates, may even dominate in some areas, as for example in the Hautes Fagnes. 

5.2. Tempera!Hre 

The average temperature from 1 901 to the present day is 9.8°C in Uccle. Nearly 1 0°C is 
actually a mild temperature for a latitude of 50° : this average is similar to stations in 
southern England and lreland, but much higher than what is observed on the Russian east 
coast (2°C in Petropavlovsk, Kamtchatka) and somewhat higher than averages from 
Canadian or A rgentinean coastal towns of comparable latitudes (8°C in Port Hardy and 
Santa Cruz). The mild temperatures occurring in Belgium are related to the influence of the 
Gulf Stream, which tempers the air masses in winter. Particularly wet or dry years can most 
often be correlated to the character of their summer or autumn, whereas years with 
abnormal average temperatures are principally controlled by the harshness or mildness of 
their winter months. 

Like for precipitation, the principal factor regulating the spatial distribution of average 
temperatures is the altitude (cooler temperatures with higher elevations). Again, the 
gradient does not remain constant from one month to another. The average couling rate 



per 1 00 m of altitude is higher in winter than in summer, bath for maximal and minimal 
temperatures. Other factors intervene besicles altitude. For example, the proximity to the 
coast influences somewhat the maximal temperature (but not the minimal temperature); the 
effect of the North Sea and Zeeland can be felt up to 30-40 km inland, especially from April 
to August. Topography also plays a role: temperature extremes are less correlated to 
altitude during the summer, when stations react in fonction of the local site configuration 
and land use. Valleys are cooler during the night and warmer during the day, while urban 
areas are warmer both during day and night. 

Table 1 .  Sorne regional characteriscics of the Belgian climate. The empty boxes indicate normal values in relation 
to the altitude or information gaps. 

Area Annual Period of Maximum \X'ind speed Sunshine 
rainfall (*J maximum summer 

rainfall tempe rature <•) 
Coascal region autumn vcry low quite high high 
(40 km inland) 
Country of \v aes, cxcess summer low 
western Kempen (autumn) 
Inland Flanders, summer, quite high low 
Middle Belgium autumn, 
( Hainaut, Brabant, winter 
eascern Kempen) 
Liège area (Hesbaye, shortage summer luw 

Condroz, Plateau of Herve) (winter) 
Sambre-Meuse axis, shorcage summer, 
central Ardenne winter (minor 

changes) 
High plateaus of the large excess sommer low quite high 
Ardenne (above 600 m) (winter) 
Southern ,\rdenne large excess winter 
Belgian Lorraine shortage quite high high 

(*) Residuals from the regression in relation to altitude. 

5.3. Other clitnatic Jeat11res 

\X'ind directions and velocities are particularly sensitive to the local environment of the 
recording station. As far as wind directions are concerned, it is difficult to identify specific 
patterns. Average wind velocities are highest at the coast and, to a lower degree, in a hinterland 
of about 40 km. \X'ind speeds are more moderate above central Belgium while they increase 
again further to the south, reaching another maximum on the high plateaus of the Ardenne. 

Regional trends are difficult to establish for other climatic features such as the amount of 
sunshine, atmospheric humidity, cloud cover, mist, frost and snow caver. Sorne of these 
need complementary studies (e.g. snow) or even more adequate data collection (e.g. frost, 
atmospheric humidity). 
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5.4. Cfimate challJ!,f 

40 

h Belgium experiencing a warming of its climace? This contemporary topic of interest must 
be handled with caution. Comprehensive data are available since 1 833 only; moreover they 
may not be totally comparable as the network of observers and the recording methods 
evolved with time. Climatic records in Uccle show that a general warming of the climate has 
been observed in Belgium in the 20th century, but that there have been no unusually warm 
years till the end of the 1 980s. lt should be nnted that no significant changes have been 
obserYed for the rainfall. 

7.5 ��-�-�-�-�_,_���_....-�_ ........ _�-�-�_...,-�-....... � 
1 830 1 840 1 850 1 860 1 870 1 880 1 890 1 900 1 910  1 920 1 930 1 940 1 950 1 960 1 970 1 980 1 990 

6 
.\ vcra�e annual tempe ratures ("C) measured in l'ccle from 1 833 to 1993 (from S:-;1,YERS & \' A1'DICPUŒl,EU, 1995, 
courtes\' of the R:\.D). 

Between 1 971 and 1987, the annual average temperature exceeded the 1 0°C barrier only 
three times, with a maximum value of 10 .5°C in 1982 and 1 983. But then a particularly warm 
period started: since 1988, with the exception of 1996 (9. 1  "C), the annual average tempera­
ture always exceeded 10°C, with maximal values of 1 1 .3°C in 1 989 and 1 1 .2°C in 1 990 and 
2000. 1 989 was the hottest year since the beginning of observations. The average annual 
tempe rature for 1988-2001 is 1 O. 7°C. This may support the idea of climate warming, but 
conclusions in this matter should however be drawn extremely carefully. 

Ecosystems around the world are showing the effects of climate warming. Four types of 
changes are possible (ROOT et al. 2003): the geographical range of species may shift, the timing 
of events (phenology) may change, changes in morphology and behaviour may occur and 
genetic frequencies may shift. Examples include the migration of species towards the poles or 
up in clcvation, the earlier arri\ al of migrant bir<ls, earlier appearance of butterflies, earlier 
spawning in amphibians or egg laying in birds and earlier flowering of trees and plants. 

These phenomena are also observed in Belgium. Climate warming could, at least partially, 
explain the expansion of some Mediterranean species in a northern direction, in a way 



that their new distribution area encompasses Belgium or a part of it. A well-documented 
example in Belgium is that of southern dragonflies, observed regularly in Wallonia for 
the past ten years (GOFF.\RT & DE ScH.\ETZEN 2001) .  Other Mediterranean insects have 
been recorded in Belgium, among others Orthoptera ( crickets and grasshoppers) and 
Hymenoptera (bees, wasps, ants, etc.). Outside the world of insects, examples are also 
reported among spiders (A1;giope bruennecht) and birds (European bee-eater, Merops apiaster). 

The increase in the number of southern species reproducing in Belgium could be seen as a 
positive contribution to Belgian biodiversity. However, this might be overly optimistic, as 
the decline of species with a more northerly distribution has also been observed. Such a 
rarefaction has for example been recorded for dragonfly species found in peat bogs in the 
Kempen and Ardenne (GoFFART & DE SCHAETZEN 2001) .  Moreover, as current climate 
changes are very rapid, many organisms are not able to change their distribution patterns as 
fast as dragonflies, either because of lower dispersion abilities or because of the lack of 
suitable relay habitats allowing an easy retreat to the north. If temperatures rise further, 
northern species are predicted to decline significantly as they will disappear from the 
southern margins of their ranges, with little opportunity to expand northwards. 

6. E\'OLL 'TION OF THE BELGL\N L.\NDSC\PE 

6. 1 .  A u•i!derness 

The recent origin ( on the geological time scale) of the Belgian landscape is largely the result 
of changing climate and vegetation patterns over time. The Quaternary has been marked by 
an alternation of glaciations and warmer periods, with considerable changes in the fauna 
and flora as a consequence. During the coldest episodes, a thick ice mande covered most of 
northern Europe (lreland, Wales, Scotland, northern England, Scandinavia) \Vhilc Belgium 
experienced a periglacial climate, with many cold spells briefly interrupted by warmer 
periods. The landscape, open and apparently lacking in trees, was dominated by a steppe 
vegetation. The last glaciation ended about 10,000 years ago, giving place to the current 
interglacial period. 

The gradua! warming up of the climate after the last glaciation allowed the development of 
an almost continuous forest cover from the coast to the higher areas of the Ardenne. This 
cover was acrually made of a series of different deciduous forest types, depending on the 
local soi! conditions. lt was interrupted only where tree growth could not take place: on 
emerging rocky substrates, unstable soils such as dunes, regularly flooded areas such as 
marshes, peat bogs, etc. 

6.2. Forest clearancr 

The introduction of agriculture and the successful establishment of farming communities 
around 5,200 B.C. marked one of the most signiftcant transformations of the landscape in 
northern Europe. �eolithic farmers first started clearing the forests located on the best 
soils, in the alluvial plains of the large river valleys, the limy plateaus and sandy areas. Later 
on, they progressively carried out their expansion to less fertile regions of the Ardenne and 
Flanders. During the Middle Ages, the uninhabited landscape still dominated over the 
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inhabited countryside and large forest areas occupied most of the space. Between the end of 
the Middle Ages and the 1 9th century, the landscape became progressively more open, with 
a combination of culti, ated fitlds, pasturcs and forcsts. The forcst covcr dccrcascd 
substantially around towns and villages, always in need of more wood for construction 
and economic development. 

Unril the industrial revolution, and even far beyond for some areas, the tradirional agro­
pastoral economy resulted in well-individualised, stable and harmonious landscapes. From a 
biological point of \·iew, the opening up of the primeval forest coupled to recurrent land 
uses led tu the diversification of the fauna and flora and to their combination into original 
communitics, oftcn of a vcry high biological richness. Thcsc forcst -dcrived secondary 
communities, still present nowadays, are considered as semi-natural landscapes. They 
include calcareous grasslands, heaths and unfertilised hay meadows (which then occupied 
vast areas). Secondary semi-natural forests correspond for example to oak-birch forests that 
replaced beech forests in the Ardenne. Forests only slightly modified by human influence, 
both in terms of structure and composition, are considered as sub-natural. The habitats least 
influenced by man, and the most natural still found in Belgium, are those of primary dunes, 
sait meadows, peat bogs, marshes, rocky vegetation and aquatic fringes. Ail these environ­
ments described as natural, sub-natural or semi-natural, in fonction of the le\·el of human 
influence, can be considered as natural in the broad sense since their characteristics are 
favourable to wildlife. Obviously, the same considerations cannot be applied to intensive 
agricultural, urbanised and industrial environments. 

6.3. Transformation of the rural fandscape 

42 

The industrial revolution led to major changes in the landscape. The country became more 
industrialised and urbanised. Early in the 1 9th century, the industrial axis of the Sambre­
Meuse-Ruhr was formed, heralding the big conurbations of today. From the 1950s 
onwards, cities expanded and urbanisation slowly munched through the countryside. 
Housing developments surrounded small villages, while industrial estates spread along 
major roads and railways, with as a result the increased fragmentation of natural habitats. 
This is still the case nowadays. 

lmproved farming methods led to the intensification of agriculture, with increased pressure 
on the environment as a consequence. Until World War I, traditional agricultural practices 
were favourable to the development of biological and ecological elements of high value 
pla ying a decisive role in the ecological structure of the landscape. This was also the case for 
other traditional, sometimes semi-industrial, practices such as the exploitation of reed beds 
and peat extraction, which resulted in highly diversified landscapes with a well-marked 
regional identity and a considerable biological value. Biologically rich ecosystems devel­
oped and remained present on land marginal for agriculture (dunes, calcareous grasslands, 
dry and wet heathlands, marshes, peat bogs, etc.). 

The industrial revolution accelerated the development of agriculture, with severe conse­
quences for the ecological structure of the landscape. The first changes came with the 
increased use of fertilisers. Later on, mechanisation, an easier access to fossil energies, the 
modification of farming methods, the changeability of world markets, and,  since the 1950s, 
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the common agricultural policy in Europe, all contributed to the fast disappearance of 
traditional agriculture, the intensification of production and the levelling of landscapes. 
The regrouping of land parcels led to the disappearance of important landscape features 
such as hedges, ditches and ponds. Moreover, biologically rich marginal agricultural lands 
were either developed intensively through the use of fertilisers or, if their exploitation became 
economically unviable, set aside for afforestation (or reforestation) with exotic conifer species 
like Scots pine (Pim1s sy!t•estris) in the I..:.empen and Norway spruce (Picea abies) in the Ardenne. 

Together with urbanisation, major public works like the construction of highways and the 
straightening of waterways, and the increase in domestic and industrial pollution, agricul­
ture has had disastrous effects on the survival and quality of natural habitats. This impact 
has been particularly severe in northern and central Belgium, prominent agricultural 
regions, where the ecological and agricultural characteristics of the landscape were 
transformed in a drastic way. In Upper Belgium, where the forest cover has always been 
more important, changes in the landscape affected the nature of the wooded areas, through 
the generalisation· of plantations of exotic tree species. Here also, marginal agricultu rai areas 
underwent severe decline. 

7 
Evolution of a typical landscape in the Ardenne: (a) situation in the 1 8th century, (bJ in the l<Jth century, (c) at the 
end of the 1 9th century, (<l) today (drawing by A. FRoMEt-.. T, courtesy of Dexia). 

7.  PEOPLE .\ND SOCIETY 

7. 1. Population 

With a current population estimatéd at 10.3 million inhabitants (2002), Belgium is a very 
small country at the European level. However, with 338 inhabitants/km2, it is the second 
most densely populated country in the European Union after the Netherlands (465 
inha bi tan ts / km 2). 
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The spatial distribution of the population underlines the unequal distribution over 
Belgium's territory. The most densely populated areas are found in a central rectangular 
arca bct\vccn .,\ntwcrp, Leuven, Brusscls and Ghcnt. Othcr areas with a high population 
density (more than 300 inhabitants/km2) are found along the Sambre and Meuse axis, 
around Kortrijk and along the coast. At the opposite, most areas south of the Sambre and 
Meuse axis do not exceed 50 inhabitants/km2• 

Belgium is a heavily urbanised country. There are 17 urban areas with more than 80,000 
inhabitants, ,vhich gather 60¾ of the population on one fourth of the territory. Five cities 
exceed 100,000 inhabitants: Brussels, Antwerp, Ghent, Charleroi and Liège. 

7.2. EconontY 

Thanks to its central pos1t1on, Belgium is at the heart of the economic activity of the 
European Union. Even if it hosts only 0.2'% of the world's population, it is the tenth 
exporter of goods (3% of the world market). Regarding services, Belgium cornes in eight 
position (3.6% of the world market). Belgium is also a major transit zone in Europe, with 
20°·ô of the EU road transport carried out by Belgian transporters and with Antwerp as the 
second port in Europe after Rotterdam. Belgium also beneficiates from the presence of the 
headquarters of European institutions in Brussels, such as the Commission, the Council of 
Ministers and the Parliament. Other international organisations such as NATO are also 
established in the capital. 

In 2001, Belgium's gross domestic product (GDP) totalled 263 billion EllR, which 
represents 2.9% of the EU total GDP. Long-term growth calculated for the past ten years 
averages 2.1 % a year. The economy is dominated by the service sector and, while the 
manufacturing industry continues to contribute about 25% of the total GDP, its share of 
GDP is declining while that of the service sector continues to grow. In 1999, the Belgian 
GDP was distributed as follows : 1 .3° ô for agriculture, 24.7% for industry and 67.1 % for 
sen·ices. It should not be forgotten however that most services in the private sector are 
closely linked to industrial activities, among others for transport, adverting, financial 
services, engineering and maintenance. ln 1999, Belgium exported goods and services to 
76.5% of its GDP, with imports amounting to 73%. The main markets for exports were the 
other countries of the European Union, mainly German y, France and the Netherlands. 

7.3. Agriculture and fisheries 

Modern agriculture bears little resemblance with traditional practices. As exposed earlier, the 
agricultural world has undergone significant changes in the 20th century. However, even 
though agriculture currently occupies Jess than 2.5% of the active population, it remains an 
important economic sector not only for food supply but also because its activities extend over 
half the Belgian territory and shape the evolution of the rural landscape. 

The major agricultural activities are arable crops and livestock production. Crops include 
cereals (about 500,000 ha in 2001), sugar beet (95,000 ha), potatoes (60,000 ha), rapeseed and 
linseed. Vegetables, fruits and flowers are other significant economic activities. Livestnck 
production is mainly centred on cattle (both meat and milk), pig and poultry. 
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In 200 1 ,  there were less than 60,000 farms in Belgium while in 1970 there were 184,000. 
Their productivity and average area have increased, the latter reaching nearly 20 ha 
nowadays as compared to 8 ha in 1 970. There are major differences between regions: 
Wallonia, with more extensive livestock production and crop cultivation, has bigger farms 
than Flanders, where intensive agriculture predominates (e.g. horticulture and intensive 
livestock rearing with no natural grazing). 

Because of the limited coastline (66 km), fishing is not a major activity in Belgium. Only 
about 20,000 tons of fish (mostly flat fish and cod) are brought ashore by Belgian fishermen 
each year. Other marine products are shrimp and oysters. Zeebrugge, Ostend and Nieuw­
poort are the three ports concerned by fishing activities. 

8. A FEDERAL STATE 

Belgium has existed in its present form since 1 830, when the Southern Netherlands (now 
Belgium) gained their independence following a revolution that separated them from the 
Northern Netherlands (now the Netherlands). During 140 years, Belgium remained a 
unitarian state with a decentralisation of responsibilities to the provinces and municipalities. 
Via four successive phases of institutional reform in 1 970, 1980, 1 988-89 and 1993, the 
country evolved progressively into a federal state. A fifth reform is currently envisaged. 
The redistribution of the decision-making power followed two lines: 
( 1 )  The first concerned linguistics, and more broadly, everything related to culture. It gave 

rise to three communities, based on language and related to population groups: the 
Flemish-, French- and German-speaking Communities. 

(2) The second main line of the state reform was inspired historically by economic concerns 
and led to the founding of three regions corresponding to geographical entities: the 
Flemish Region (or Flanders), the Brussels Capital Region and the Walloon Region (or 
\X' allonia). 

As a result, the first article of the Constitution states today: "Belgium is a federal state, 
which consists of communities and regions". To some extent, the Belgian regions are 
similar to the German 'Lander' or the Swiss cantons. The country is furthermore divided 
into Hl provinces and 589 municipalities. The current decision-making structure of Belgium 
is therefore made of several levels: the upper level comprises the federal state, the 
communities and the regions; the middle level is occupied by the provinces and the lower 
level is that of the municipalities. The provinces and municipalities act within the frame­
work of competences at the federal, community or  regional level. The federal level, regions 
and communities each have their own government and parliament, giving Belgium a very 
distinct and unusual character. 

The federal level remains responsible for everything that falls within the sphere of the 
national interest: foreign affairs, defence, justice, finances, social security, important sectors 
of public health and domestic affairs. The regions and communities are entitled to run 
foreign relations themselves in those areas where they have competence. The communities 
deal with matters relating to the people composing them: culture, education, radio and 
television, uses of languages, welfare for individuals, etc. The regions have authority in 
territorial matters such as regional development and town planning, environment, agri-
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BELGIUM THE COMMUNITIES 

The Flemish Community 

The French Community 

8 

THE REGIONS 

� p  
The Flemish Reglon \_J 

The Bruasels-Capital 
Reglon 

The Walloon Aegion 

Belgium, a federal state consisting of communities and regions ( drawing by H. VAN PAESSCHEI'., based on a web­
published map on http://www.belgium.be) . 

culture, rural development and nature conservation, energy, housing, water policy, employ­
ment, public works, transport, economic policy, regional aspects of banking policy and 
foreign trade. lmplementation of nature and biodiversity conservation measures is therefore 
nearly entirely a regional competence. 

Due to the complex organisational structure, decisions regarding international aspects of 
environmental policy are taken as a consensus between the different decision-making levels. 
The consultation process takes place through the Co-ordinating Committee for Interna­
tional Environmental Policy (CCIEP), which is composed of representatives of al! the 
competent federal and regional administrations. This body fonctions under the high level 
authority of the Inter-ministerial Conference for the Envï'ronment (ICE), chaired by the 
Federal Minister for Environment. The main tasks of the CCIEP are to prepare for the 
positions of the Belgian delegations in international confcrences and to organise consulta­
tion processes to establish a co-ordinated execution of international decisions and recom­
mendations. 

Severa! thematic steering committees operate under the authority of the CCIEP. Two of 
these are the steering committees 'Biodiversity Convention' and 'Nature'. The steering 
committee 'Biodiversity Convention' is specifically in charge of the follow-up of the 

.\ ( • I .. \TRY l'Rl l l · I I . I  



9 

Convention on Biological Diversity (CBD). Its tasks include among others the establish­
ment of Belgian positions and the undertaking of reporting obligations. The steering 
committee 'Nature' carries out the follow-up of other international agreements such as 
the Convention on \X'etlands (Ramsar Convention), the Convention on the Conservation of 
Migratory Species of Wild Animals (Bonn Convention) and the Convention on the 
Conservation of European \X'ildlife and Natural I -labitats (Bern Convention). lt is also in 
charge of the eu-ordination between regions regarding the European Union Habitats and 
Birds Directives. 
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Netwem 
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Iaücat,n 
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Expellillve 

r.----, 1Statlstics
,.
l o----< 

1 Waste 1 [ ____ _ 
[&� 
1 Wder-"'1 1---� 
[ ____ _ 

Organisation chart of the Co-ordinating Committee for International Environrnental Policy (adapted from the original version). Green 
box: Steering Group; yellow box: \'('orking Group; stripcd box: new situation; SP & CP: Sustainablc Production & Consumption 
Patterns; EIA-SE.\: Environment Impact Asscssment / Strategic Environrnental .\sscssment; SSP: Strategic and Structural Policy 
(including integration and sustainable development); PER: Pollutants Emissions Register; Aarhus: follow-up of the Convention on access 
to information, public participation in dccision-making and access to J ustice in Environmental matters; El' Laws: fo!low-up of the 
transposition process by legislative & administrative authorities in the field of environmcnt & chemicals regulations, directives and 
decisions. 
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CHAPTER 3 

PROKARYOTIC AND BOTANIC DIVERSITY 
Guido RAPPÉ & Jan RAMMF.LOO 

1 .  INTRODUCTION 

Botanic diversity is used in its classical sense, excluding the prokaryotes. The latter are 
integrated as a separate paragraph in this chapter for cornpleteness.  Besicles the prokaryotes, 
the chapter provides information on algae (with the exception of the prokaryotic blue-green 
algae), green plants and fungi. 

Most of the information was obtained by sending out a questionnaire, based on the mode! 
for zoologists developed by Marc PEETERS and J ackie VAN Ge >ETHEM (RBIN S), to targeted 
experts. The answers of the completed forms were 'translated' into a surnmary text by the 
first author, under the supervision of the second author. The correspondents are acknowl­
edged in the text. 

In addition to the answers gathered via the questionnaires, information was collected by 
directly contacting additional researchers, or by searching Belgian or other West European 
literature, in some cases also grey literature. The latter category tends to becorne more and 
more important, since several main sources of information, often related to short time 
research, do not reach the public literature. For a number of groups, no questionnaire was 
returned despite further contacts. This was especially the case for algae with marine 
planktonic taxa and for rnany microfungi in general, especially plant pathogens. ln these 
cases, we tried to estimate or describe the diversity on the basis of the literature mentioned 
above. Occasionally, the questionnaires were returned with data that could not directly be 
synthetised (e.g. amalgamated information on several taxa, former classification concepts). 
If the task of bringing together the information with the help of the available literature 
could not be clone within a realistic tirne frame, we opted not to j oin any summary of 
knowledge on the respective taxa. 

\Xie selected basic reference texts for inclusion in the reference list. If dedicated literature on 
the identification or status of a taxon in Belgium was not readily available, we included the 
references of literature covering other (western) European countries or of a recent general 
textbook. References used for the description (Belgian or worldwide situation) of several 
taxa are grouped at the end of the chapter under 'general references and further reading'. 

The authors have tried to follow present-day insights in phylogeny and systematics as much 
as possible, but the delimitation of the many taxonomie subdivisions presented in this 
chapter has also been dictated by other factors such as common scientific practice and 
specific Belgian expertise. This explains why flowering plants and chlorophytes are not 
subdivised any further. For the latter, Belgian researchers are generally specialised either 
as marine or continental experts. On the other hand, some groups, such as for example 
the taxon Laboulbeniales, which is a highly specialised group of ascomycetes relatively 



well known in Belgium, is treated separately. This may seem an eclectic point of view, but 
it offers the opportunity to illustrate the highly diverse degrees of knowledge in the 
matter. 

ln one particular case, we opted not to follow the forma] hierarchic ranks and their 
appropriate suffixes imposed by systematics and the International Code of Botanical Nomen­
clature. For all groups of land plants (embryophytes), we consequently kept the suffix 
'-ophyta' at all distinguished levels. One would end up with too many intermediate levels 
(with badly known suffixes) before arriving at the angiosperms. Moreover, this choice is 
supported by other authors such as RA \'EN et al. (1 999) . The order in which the summaries 
on embryophytes are placed nevertheless reflect current views on their phylogeny. 

This is the first time since the beginning of the 1 9th century (see DE WILDEMAN & DURAJ\ID 
1 898-1 907 with three volumes of the 'Prodrome de la flore belge') that a compilation like 
this is achieved in Belgium. We have brought information together on botanic biodiversity 
and produced a summary for all taxa on a 'best professional judgement' basis. We are pretty 
confident that the experts answered the questionnaires to the ·best of their knowledge. 
However, it is inevitable that this synthesis is incomplete. We would very much appreciate 
any comments, corrections and additions. 

2. PROKARYOTIC Dl\'ERSITY 

PROKARYOTA, partirn EUBACTERIA (excl. CYANOBACTERIA) and ARCHAEA (syn. 
ARCHAEBACTERIA) - TRUE BACTERIA and ARCHEBACTERIA 
(B.\CTERIËN en ARCHAEBACTERIËN - B;\CTÉRIES et ARCJ !ÉBACTÉRIES - R\KTERJEN und 
ARCHEB.\KTERIEN) 

Ancient life forms; simple cell structure, with few organelles: no nucleus (but 
DNA and RNA present), no chloroplasts (but pigments and thylakoids can be 

present), no mitochondria, small ribosomes for protein synthesis; bacterial cell walls contain 
peptidoglycan or murein; most known Archaea have a protein coat, although some do have 
pseudomurein; unicellular, eventually forming aggregates; Archaea originally mainly 
known from extreme habitats (extreme thermophiles in hot springs, extreme halophiles 
in hypersaline conditions, etc.), but recently proven to be more widespread; methane 
production in nature is the work of Archaea (methanogens); asexual reproduction. 

Prokaryotes occur everywhere, sometimes in very extreme habitats, in marine, freshwater 
and terrestrial environment, in other organisms, as useful symbionts or parasites (patho­
gens), in anaerobic or aerobic conditions; anoxygenic photosynthesis by bacteria is at the 
basis of many food webs. 

At present, approx. 6,000 species known worldwide; this number represents only 1 °/o of the 
actual diversity as based on estimations in various ecosystems; a species concept in 
prokaryotes is not well defined, partly because a biological species definition as in Eukarya 
is not possible and also because of the important impact of lateral gene transfer on the 
composition and the organisation of the prokaryotic genome. 



The questionnaire has been completed by Paul DE Vos and Anne WILLEMS (Ghent 
University). 

Knowledge is insufficient. An estimation of the diversity in Belgium is not 
available and not relevant as most species are ubiquitous. The Belgian diversity 

will be similar to the diversity in other regions of the world with comparable conditions. A 
downward trend may be caused by habitat Joss and an upward one by the continuous 
creation of new xenobiotic compounds that are targeted via a reshuffling of the bacterial 
genome and/or the introduction of externat genomic elements. Reference literature are the 
globally acknowledged handbooks :  'Bergey's Manual of Systematic Bacteriology', the 
second edition of which is currently been undertaken, and the on-line third edition of 
'The Prokaryotes' (DW0RKIN 1 999-2002). Belgian expertise in bacterial taxonomy is 
recognised worldwide. Important collections are kept in the Belgian Co-ordinated Collec­
tions of Micro-organisms, Bacteria Collection (BCCMTM/L.MG, http://www.belspo.be/ 
bccm/lmg.htm). 

References andf11rther readin!!, 
B ·\1.0\X'S, A . ,  TRCPER, H.G., DwoRKIN, M., HARDER, \X'. & ScHLUFER, K.-H. (eds), 199 1 .  The Prokaryotes. 
Second edition. Volumes I to !\' . Springer-Verlag, New York (last printed version). 
Boc >NE, D.R. ,  C \STENHOLZ, R.\'C & GARRITY, G.l\I. (eds), 2001 .  Bergey's Manual of Systematic Bacteriology. 
Second edition. Volume 1 .  The Archaea and the deeply branching and phototrophic Bacteria. Springer-Verlag, 
New York: 721 pp., 251 il!. 
ÜWORKIN, M. (cd.), 1999-2002. The Prokaryorcs. Third Edition. ,\n evolving electronic resource for the micro­
biological community. Springer-Verlag, New York: link.springer-ny .com/link,'service/books,'lUl 25/index.htm 
KRILG, N.R. & HoLT, J.G. (eds), 1984. Bergey's Manual of Systematic Bacteriology. \'olume 1. \Xïlliams & 
\X'ilkins, Baltimore, London. 
SNEATH, P.H .A . ,  J\L\IR, N.S. , Sfl ,\RPI,, !\I . E. & HoI.T, J.G. (eds), 1986. Bergcy's \ianual of Systcmaric 
Bacceriology. Volume 2. \X'illiams & \X'ilkins, Baltimore, London. 
ST A LEY, J.T., BRY1\"IT, M.P., PFENNIG, N. & HoLT, J.G. (eds), 1 989. Bcrgey's Manual of Sysrematic Bacteriology. 
Volume 3. \X'illiams & \X'ilkim, Baltimore, London. • 
W11.1.1 \MS, S.T., SHARPE, l\l.E. & HoLT, J.G. (eds), 1 989. Bergey's Manual of Systematic Bacteriology. Volume 4. 
\X'illiams & \X'ilkins, Baltimore, London. 

PROKARYOTA, partim CYANOBACTERIA, (syn. CYANOPROKARYOTA, CYANOPHYTA) -
BLUE-GREEN ALGAE, CYANOPHYTES, CYANOBACTERIA 
(BLAL'\X'WIEREN, C\',\N0B.\CTERIËN - ALGl'ES BLEL:ES, CYANOPHYCÉES, CYANOBACTÉRIES -
BLAUALGEN, CY,\N0BAKTERIEN) 

Oxygen-producing photoautotrophic prokaryotic organisms with a unicellular, 
colonial or filamentous organisation; specialised (asexual) reproductive cells 

absent or present in the form of exospores, endospores or akinetes; occur virtually every­
where, in marine, freshwater and terrestrial environments, sometimes in very extreme 
habitats (hotsprings), also epiphytic and endophytic; two taxonomie approaches are pre­
sently coexisting: a 'botanical' one based on the morphological features (e.g. K0MAREK & 
ANAGNOSTIDIS 1 999) and a 'bacteriological' one based on molecular characters and gene 
sequences ( e.g. C\STENI IOLZ 2001 ); approx. 1 ,700 ( 1 ,400-2,000) species worldwide. 

The questionnaire has been completed by Pierre CüMPimE (National Botanic Garden of 
Belgium). Additional information was received from Annick WILM0TTE (University of 
Liège) and Lucien HoFFM,\Nl'- (Luxembourg University Centre, Grand Duchy of Luxem­
bourg). 

PR< >l, \ R \ < ïl'I< \ '-. 1 ) 1 \C >ï \ :--- I <  1) 1 \ I R�ITY 5 1  



Approx. 300 species are known from Belgium, but this is an incomplete estima­
tion. Knowledge is insufficient and supported by very few people. Sorne 1 5  

cndcmics o f  unclear taxonomie status are described. The main geographical regions and 
habitats are the North Sea and estuaries, wet soils and rocks, eutrophie and polluted 
standing waters (but this may merely reflect the existing research). Caves and 'tufs' are 
especially vulnerable habitats (SYMOENS et al. 1951 ,  G ARB,\CKI et al. 1999). Blue-green algae 
have been observed to cause toxic blooms in standing waters (\',\?-; Hocw et al. 1 994, 
WIRSI!'JG et al. 1 998, \X'ILL \i\lE & HOFF.\IANN 1 999) . Mrn.LENH,\l"F.R et al. ( 1999) warn that 
cyanobacteria and algae may be endangered, mainly due to human influences. However, the 
extinction risk of microbial taxa is problematic to assess. Two partial checklists and 
identification kcys arc a vailable: CoMPi,RE ( 1986) for the freshwater and terres trial habitats 
and COPPEJ ANS ( 1 995, 1 998) for the hard su bstrates within the littoral marine environment. 
üther marine habitats have hardly been sampled for Cyanobacteria. 

R�ferences and f11rther reading 
BooNE, D.R., C \STENHOI.Z, R.\'C & G \RRITY, G.i\f. (eds), 200 1 .  Berge) 's i\!anual of Systematic Bactcriology. 
Second edition. Volume 1. The Archaca and the deeply branching and phototrophic Bacteria. Springer-Verlag, 
New York: �52 pp., 251 il!. 
C \STL:s;HOLZ, R.\X'., 2001 .  Phvlum BX. Cyanobacteria. Oxygenic Photosynthetic Bacteria. fo: Boo:s;E, D.R. ,  
C \STl:NIIOLZ, R.\'<'. & G \RRITY, G.i\I. (eds), Bergey's Manual of Systematic Bacteriology. Second edition. 
Volume 1. The .-\rchaea and the deeply branching and phototruphic Bacteria. Springer-\'erlag, l',;ew York: 4�3-
599. 
Cm!PFRI ' ,  P., l lJ86. Flore pratique des algues d'eau douce de Belgique. 1 .  Cyanophyccae. Jardin Botanique 
National de Belgique, Meise: 120 pp., 1 40 fig. 
ÛlPPJ,J \NS, E., 1 995. Flore algologique des côtes du nord de la France et de la Belgique. Smpta Botanica Belgica, 9: 
454 pp., 176 pl., 16  fig. 
COPPEJ.\NS, E., 1998. Flora van de Noord-Franse en Belgische zcewieren. Scripta Botanica Belgica, 1 7: 462 pp. 
DwoRKIN, M.  (ed.), 1999-2002. The Prokaryores. Third Edition. An evolving clectronic rcsource for the micro­
biological community. Springer-Verlag, New York: link.springer-ny.com link/service/books/ 10125/index.htm 
GARB,\CKI, N., ECTOR, L., KoSTIKOV, l. & H< >FFMANN, L., 1 999. Contributions à l'étude de la flore des grottes de 
Belgique. Belgia11 Jouma! of Botany, 132: 43-76. 
KoM \REK, J. & AN \GNOSTIDlS, K.,  1 999. Cyanoprokaryota 1 .  Teil Chroococcales. ln: ETTL, H . ,  G \RTNER, G., 
HEYNIG, H .  & MoLI.ENH \l'ER, D. (Hrsg.). Süsswasserflora von l\litteleuropa. Band 19/ 1 .  Gustav Fisher, Jcna: 
548 pp. 
MoLLE"H \l'!,R, D., BENGTSSol-., R. & LINDSTR01I, F..-A., 1 999. i\Iacroscopic c1·anobacteria of the genus 1,:ostoc: a 
ncglected anc\ cndangered constituent of European inland aquatic biodiversity. E11ropea11 Joumal �f Pl!rrnlogy, 34: 
349-360. 
ST.\LhY, J .T., BR\ ,\NT, .l\!.P., Pr•ENNJG, N. & HoLT, j .G. (eds), 1989. Bergey's l\!anual of Systematic Bacteriology. 
\'olume 3.  Williams & Wilkins, Baltimore, London. 
Sntm.NS, J . J . ,  Dt \' J(;NEM"D, P. & \'ANDEN BERGHLN, C., 1951 .  Aperçu sur la végétation des tufs calcaires de 
Belgique. B11lleti11 de la Société royale de Botanique de Belgique, 83: 329-352. 
\' \N He lOF, F., C \STEL \IN, Ph., KIRSCH-Ve lLOP.RS, M. & VANKER1'cUM, j., 1 994. Tuxicity studies with blue-green 
algae from flemish reservoirs. Ill: CoDD, G.A.,  j Efl,f.RIES, T.M.,  KEE\'IL, C.\X'. & PoTTER, E. (eds), Dctection 
Methods for Cyanobacterial Toxins. The Royal Society of Chemistry, Cambridge, UK: 139-141 .  
W!LLA�IE, R .  & HOFFMANN, L., 1999. Bloom-forming blue-grcen algae in Belgium and Luxembourg. Archù•Jtïr 
H_ydrobiologie, Suppl. 129 (Algological Studies, 94): 365-376. 
WJRSING, B., l loFFMANN, L., HEINZE, R., KLEIN, D., D.\LOZE, 0., BR.�EKM.\N, j .-C. & \X'ECKESSER, J . ,  1998. 
First report on the identification of microcystin in a water bloom collected in Belgium. -�rstematic and Applied 
,\ficrobiology, 21 :  23-27. 

3. SYNOPSIS OF THE BELGL\N FLORA 
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EUKARYOTA, partim PROTOCTISTA 
The photoautotrophic representatives of the Protoctista or Protists are the so­
called Algae, studied by phycologists (who also often study the photoautotrophic 

prokaryotic Cyanobacteria). Heterotrophic Protoctista comprise taxa formerly classificd 
with fungi (and often still being studied by mycologists) or animals. 
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MYXOMYCOTA (syn. MYXOMYCETES, MYXOGASTRIA, MYCETOZOA) - TRUE SLIME MOULDS 
[(PL\SMODIALE) SLIJMZWAMMEN - MYXOMYCÈTES PL\SMODIAl'X - MYXOMYCETEN, 
Scm,EJMPILZE ] 

Heterotrophic protoctists, formerly classified with Fungi (or with animals); also 
known as plasmodial slime moulds or acellular slime moulds; exhibiting different 

life cycle stages: uninucleate cells (some biflagellate), somatic moving multinucleate plas­
modium, resistant sclerotium and reproductive phase with the formation of stationary 
sporophores; true slime moulds are essentially terrestrial organisms, generally avoiding dry 
habitats, although 'blooms' have been observed in deserts after rainfall; saprobic on 
decaying (wooden or leavy) organic material (with among others nivicolous, corticolous 
and coprophilous specialists), fungivorous, bacteriovorous or in symbiosis with bacteria; 
no marine representatives; some 900 species worldwide. 

The questionnaire has been completed by Myriam DE HA,\N (independent expert, Kalmt­
hout). 

Sorne 300 (200-500) species are estimated to occur in Belgium. The group is 
moderately well known (better in the northern part of the country, i.e. Flanders ), 

bur knowledge is supported by too few specialists. A relatively recent checklist and 
identification keys for Flanders are available (VANDEVEN et al. 1996, VERMEl'LEN 1999). 
Knowledge on trends does not exist. Important collections (among others Nannenga­
Bremekamp) are kept in the National Botanic Garden of Belgium. 

R�ferences andji1rther readin,I!, 
ING, B . ,  1999. The Myxomycetes of Britain and lreland. Richmond Publishing, Slnugh: 374 pp. 
N \N;s.ENc; .\-BRI-..\IEi... UIP, N.E., 1 9"'4. De Ncderlandse Myxomycctcn. Knninklijke Nederlandsc Natuurhisrorischc 
Vereniging & Thicmc, Zutphcn: 440 pp.; 1 979. Aanvullingen: 441-460; 1983. i\anvulling: 461-506. 
NEL'IlERT, H., NowoT;>.;Y, \'\'. & B \UL\N;s., K., 1993, 1995, 200 1 .  Die Myxornvceten beutschlands und des 
angrenzenden Alpenraumes unter besonderer Berücksichtigung Ôsterreichs. Band 1. Ceratinm\'xales, Echinoste­
liales, Liceales, Trichiales: 343 pp., Band 2. Physarales: 368 pp., Band 3. Stemonitales: 391 pp. Karlheinz Baurnann 
Vcrlag, Gomaringen. 
R.UIMF LOO, J . ,  1 978. Systematische studie van de Trichiales en de Stemonitales (i\[yxomycetes) van België. 
Verhandding van de Koninklijke Academie voor \X'etenschappen, Lctteren en Schone Kunsten van België, klasse 
der \X'etenschappcn, Brussel: 166 pp., 78 fig. 
\" ·\N Hool't ', H. & DE H ,\ \l'<, M., 20110. Ncdcrbndsc namcnlijst voor Mpwmyccten. Coolia, 43 (3): 1 38-1 47. 
\'J .R,\II-.L1LEN, H., 1 999. Paddestoelen, schimmels en slijrnzwammcn van Vlaandcren. De \X'iclcwaal Natuurvereni­
ging vzw, Turnhout: 648 pp. 

ACRASIOMYCOTA and DICTYOSTELIOMYCOTA - LOBOPODJAN CELLULAR SLIME MOULDS 
or ACRASIDS and FILOPODIAN CELLULAR SLIME MOULDS or DICTYOSTELIDS 
[(CELLl'LAIRE) SLIJMZ\X'AMMEN - MYXOMYCÈTES CEJ.Ll'L.\IRES - ZELLIGE SCHLEIMPILZE] 

The latter 11sed to be seen as a class of the former, but both groups are non' considered as 
separate phy!a , probab[r not n•e11 close{y related. They are treated to,l!,efher for com•enience. 

Acrasids are found on dead plants, tree bark, dung and soi!, whereas dictyostelids are typical 
soi! organisms; both are small taxa, with 12 acrasid and 46 dictyostelid species worl<lwide. 

No questionnaire has been returned. DE WILDEMAN & Dt'R.\ND (1 898-1 907) 
mention no acrasids and two species of DicUoste!i11m. The actual status of both 

groups in Belgium is unclear. 
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Further reading 
ALr.XOPOL'LOS, C., J\lrns, C & BLIC KWF:LL, I\! . ,  1 996. lntroductorv mvcnlogv. Fourth edition. \X'iley & Sons, 
New York: 869 pp. 
KFSSII\, R.H. ,  2001.  Dictyostelium - Evolution, Cell Binlogy, and the Development of l\!u!ticellularity. Cambridge 
l 'niversity Press, Cambridge: 308 pp. 

GLAUCOPHYTA (syn. GLAUCOCYSTOPHYTA) 

l1nicellular and colonial flagellates, with a pnmary endosymbiosis (cyanelles); 
of main environment is fresh water, especially soft water habitats such as bogs; only 

13  species are known worldwide. 

One species has been recorded in Belgium (e.g. V1\N MEEL 1944). A second 
species, common in well-defined habitats in the British Isles, may be found 

elsewhere in temperate regions, Belgium included (JOHN et al. 2002). 

R�ference 
VAN MFI L, L., 1944. Contributions à la flore algologique de la Belgique. L Les alluvions fluviales du district 
campinicn. B11/leti11 de la Société rol'ale de Bota11iq11e de Be{�ique, 86: 51 -59. 

CHLORARACHNIOPHYT A 

Unicellular green-pigmented algae, derived from filose amoebae with a secondary 
endosymbiosis (green alga); so far, only species from temperate and tropical 

marine waters have been described; only 5 species are known worldwide; environmental 
sampling in the North Sea near Helgoland has shown the occurrence of chloraracbnio­
phytes. 

Notbing is known about the occurrence in Belgium. 

F11rther reading 
\'.\LLI\Tll\, K.,  RoM -\RI, K. & '.\!oT, F., 2001 .  l'ncovering picnplankton biodiversity bv sequencing of environ­
mental rRNA genes. QI . ..JGEl\' Nell's, 5 :  1 6-1- .  

EUGLENOPHYTA (syn. EUGLENIDA) - EUGLENOPHYTES, EUGLENIDS, EUGLENOIDS, 

EUGLENOID FLAGELLA TES 

(GESEL\X'IEREN, OOG\X'IERTJES - EL'GLÉNIENS, EUGLÉNOÏDES - AUGENTIERCHEN) 

Mainly unicellular green-pigmented flagellated algae (but also a number of non­
pigmented -witb colourless plastids or lacking plastids- beterotropbic taxa), 

originating from an ancient divergence of protists, with a secondary endosymbiosis occurring 
mucb later (green alga); cblorophyll a and b are thus the photosyntbetic pigments; chloroplasts 
enveloped by triple membrane; pellicula bas subsurface proteinaceous (usually), spirally 
arranged bands ('striped' pattern); typical eyespot; usually elongated form, but very plastic; 
asexual reproduction by closed mitosis; no sexual reproduction; lives predominantly planktonic 
in freshwater habitats (swamps, ditches, lakes, bogs, etc.), but also benthic and in nearshore 
marine or brackish mud or sand, or in marine plankton; approx. 930 species worldwide. 

The questionnaire bas been completed by Pierre COMPÈRE (National Botanic Garden of 
Belgium). 



So far, 405 species are known, but knowledge is insufficient and supported by 
very few people. Sorne 50 speci_es of doubtful taxonomie status are described as 

endemics. Main geographical regions and habitats are standing, or slow running, waters in 
the lowlands of Belgium: Pleistocene sandy region, loam plateaus, polders (but this may 
reflect the habitats in which phycologists were active). Nothing is  known about possible 
trends. A partial checklist and identification key for the inland waters is available (COMPÈRE 
1 989). 

References and further reading 
CoMPÈRE, P., 1989. Flore pratique des algues d'eau douce de Belgique. 2. Pyrrhophytes (Cryptophyceae, 
Dinophyceae), Raphidophytes (Rhaphidophyceae), Euglenophytes (Euglenophyceae). Jardin Botanique National 
de Belgique, Meise: 207 pp., 341 fig. 
TOMAS, ·C.R. (ed.), 1993. Marine phytoplankton: a guide to naked flagellates and coccolithophorids. Acadernic 
Press, London: 263 pp. 

CRYPTOPHYTA (syn. CRYPTOMONADIDA) - CRYPTOPHYTES, CRYPTOMONADS 

(CRYPTO\'nEREN - CRYPTOPJ-IYCÈES - SC:HLl 'NDGEJSSLER) 
Small planktonic algae with a unicellular, rarely colonial or filamentous organisa­
tion, derived from a secondary endosymbiosis (red alga); phototrophic and 

heterotrophic species; shov:ing a large spectrum of pigments: chlorophyll a and c2, et- and /3-
carotenes, phycoerythrin or phycocyanin; chloroplasts surrounded by four membranes; 
asymmetrical cell shape, with furrow /gullet or depression; asexual reproduction by semi­
closed mitosis, no sexual reproduction; occur mainly in marine and fresh water of temperate 
and Boreal regions; approx. 200 species worldwide. 

The questionnaire has been completed by Pierre COMPÈRE, amended for the manne 
environment by Guido R:\PPÉ (both National Botanic Garden of Belgium). 

Sorne 50 inland species are known, with an additional estimated number of Jess 
than Hl for the purely marine environment. Knowledge is insufficient, especially 

as far as marine species are concerned, and is supported by very few people. From Belgium, 
23 species have been described, many ·of doubtful taxonomie status and \vith a badly known 
distribution. Main geographical regions and habitats in Belgium are estuaries, creeks and 
other inland waters in the coastal zone (but this may reflect the habitats in which 
phycologists were active). Nothing is known about possible trends. A partial checklist 
and identification key for the inland waters is available (Cm,IPÈRE 1 989). 

Rejerences and further reading 
CoMPLRE, P., 1 989. Flore pratique des algues d'eau douce de Belgique. 2. Pyrrhophytes (Cryptophyceae, 
Dinophyceae), Raphidophytes (Rhaphidophyceae), Euglenophytes (Euglenophyceae). Jardin Botanique National 
de Belgique, Meise: 207 pp., 341 fip:. 
Ht'HER-PEST \LOZZI, G. & Fon, B., 1 968. Cryptophyceae, Chlorornonadophyceae, Dinophyceae. fo: Ht'BER­
PESTM,OZZI, G., Das Phytoplankton des Süsswassers. Syscernatik und Biologie. 3. Teil. (Die Binnengewasser, 
Band X\'l ) .  E. Schweizerbart'sche Verlagsbuchhllndlung, Stuttgart: 322 pp. 
No\'ARINO, G., l\!11.1.s, D.K. & HANl'. ,\H, F. ,  1 997. Pelagic flagellate populations in the southern North Sea, 1988-
1989. I. Qualitative observations. )011rnal of Plankto11 Research, 19 (8): 1 081- 1 1 09. 
ToMAS, C.R. (ed.), 1 993. �1arine phytoplankton: a guide to naked flagellates and coccolithophorids. Acadernic 
Press, London: 263 pp. 
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HAPTOPHYTA (syn. PRYMNESIOPHYTA) - HAPTOPHYTES, HAPTOMONADS, 

COCCOLITHOPHORIDS 

(!!1\PTO\XïEREN - HAPTOPHYTES - K:\LKALGEN) 
Unicellular (sometimes colonial), mainly nannoplanktonic, biflagellated algae, 

,. derived from a secondary endosymbiosis (red alga); pigments common to ai l  
haptophytes are chlorophyll a, c1 and c2, /3-carotene, diatoxanthin and diadinoxanthin; 
chloroplasts typically surrounded by four membranes; cell shape is variable (round, 
flattened, elongated); scales or spines may be observed; asexual reproduction by closed, 
semi-closed or open mitosis, depending on the species; typical haptonem_a; most hapto­
phytes are marine, being important members of the plankton and responsible for a major 
part of the oceanic primary production, nutrient cycles, DMS production and marine 
( chalky) deposits; benthic forms are insufficiently known; approx. 300 species worldwide. 

No  questionnaire has been returned. The text has been compiled by Guido RAPPÉ, with 
additional information from Pierre COMPF.RE (both National Botanic Garden of Belgium). 

From inland waters and estuaries, 12 to 13 species have been mentioned in 
literature. A conservative estimation leads to 10 �pecies for the area of the Belgian 

Continental Shelf, with another 10- 15  to be expected. Ch,:vsochro11111/i11a is the most diverse 
genus in marine waters, but identification at species level is difficult. No checklist is 
available. Belgian marine phytoplankton researchers mainly focus on ecology, production 
and nutrient cycles of the dominant bloom species. PhaeO(YSfis globosa causes an important 
bloom in Belgian waters in spring and some years also in summer. These blooms have 
intensified in abundance and duration during the last decades. The ecology of Phaeocystis is 
very well studied in the Southern Bight and along the Belgian coast, among others by 
LANCELOT and colleagues (e.g. RmissEAl' et al. 2000). 

Rejèmzces and further reading 
GREE:s, J .C. & LE.IDBUTl,R, B.S.C. (eds), 1994. The Haptophyte Algae. Clarendon Press, Oxford, l'K.  
RoL 'SSc.\l", V. ,  BECQl 'E\'0RT, S. ,  P.\RTH,T, J .-Y., G ISP.\RI1'I, S.,  0 \R0, l\1.-H. ,  T \CKX, M.  & L\1'.CI LOT, C . ,  
2000. Trophic efficiency of the planktonic food web in a coastal ccosystem dominatcd by Phaeoc)'stis colonies. 
}011mal of Sea R,seorch, 43: 357-372. 
ST,\RM \CH, K., 1 985. Chrysophyceae und Haptoph\'ceae. ln: ETTL, H. ,  Gi .RUlFF, J . ,  HEYNIG, H.  & l\foLI.EN­
H \L ER, O. (l lrsg.), Süsswasserflora von Mittelcuropa. Band 1 .  Gustav Fisher, Jcna: 5 1 5  pp., 1051  fig. 
ToM \S, C. R. (ed.), 1 993.  Marine phytoplankton: a guide to nakcd flagella tes and coccolithophorids. Academic 
Press, London: 263 pp. 

RHODOPHYT A - RED ALGAE 

(ROOD\X'IEREN - ,\LGL'ES ROL1GES - RoTAI.GEN) 
Showing a variety of thallus organisations: unicellular, filamentous and foliose, 
often multibranched; derived from a primary endosymbiosis; most important 

photosynthetic pigments are chlorophyll a, phycoerythrin and phycocyanin; most filamen­
tous species show typical connections between daughtercells, known as primary pit plugs; 
secondary pit plugs can be formed between non-sister cells or even red algae parasites and 
their hosts; sexual reproduction is oogamous, with coccoid (non-motile) gametes (lacking 
flagella); biphasic or triphasic, isomorphic or heteromorphic life history; occur mainly in a 
marine, much less in a freshwater environment; approx. 5,500 species worldwide. 



The questionnaire has been completed by Henry ENGLEDOW (Ghent University) for the 
marine benthic species and amended by Guido RAPPÉ (National Botanic Garden of 
Belgium) to include the freshwater species. 

In the marine tidal and subtidal coastal zone, 33 species are known, but a further 
1 5  can be expected.  ln the non-marine environment, 20 species have been found. 

Knowledge is moderate to good. As most of the red algae in the tempera te zone are benthic 
or epiphytic on other algae, the most important habitats are formed by a variety of artificial 
constructions in the coastal waters (harbours, groynes, piers, etc . ) .  Many non-indigenous 
species can be found washed ashore on the beach. Nothing is known about possible trends, 
but alien species clearly are in progress, finding shelter in harbours and marinas (e. g. 
KERCKHOF & STEGENGA 2003). Two partial checklists and identification keys are available, 
Cm.!PÈRE (1991)  for the freshwater habitats and COPPEJ.\. s (1995, 1 998) for the ( coastal) 
marine environment. Main collections are kept at the herbaria BR (National Botanic 
Garden of Belgium, Meise) and GENT (Ghent University). 

Rejerences and further reading 

CHAl.01', J . ,  1 905. Liste des Algues Marines observées jusqu'à ce jour entre l'embouchure de l'Escaut et la Corogne 
(incl. Iles Anglo-Normandes). lmp. J .E .  Buschmann, Anvers: 259 pp. 
COMPÈRE, P., 1 99 1 .  Flore pratique des algues d'eau douce de Belgique. 3. Rhodophytes. Jardin Botanique National 
de Belgique, Meise: 55 pp., SU fig. 
CoPPI-.JAN,, E. ,  1 995. Flore algologique des côtes du nord de la France et de la Belgique. Scripta Botanica Be{�ica, 
9: 454 pp., 176 pl. ,  1 6  fig. 
CoPPl•.J \NS, E. ,  1 998. Flora van de Noord-Franse en Belgische zeewieren. Scripta Botanica Be(�ica, 1 7: 1-462, 1 79 pl., 
1 8  fig. 
D1xo'-, P.S. & IRVINF , LM. ,  1977. Seawccds of the British Isles. Vol. 1. Rhodophyta. Part 1. Introduction, 
Ncmalialcs, Gigartihalcs. British Museum (Natural History), London: 252 pp. 
H1sc:rn K, S., 1 986. A field key to the British Red Seaweeds (Rhodophyta). Field Studies Occasional Publication, 13.  
IR\'INL, L.M., 1 983. Seaweeds of the British Isles. Vol.  1 .  Rhoduphyta. Part 2A. Cryptonemiales (sensu stricto), 
Palmariales, Rhodymenialcs. British Museum (Natural History), London: 1 1 5  pp. 
IRVINE, L.M. & CH.\MBERL\IN, Y.l\l., 1994. Seawecds of the British Isles. Vol. 1. Rhodophyta. Part 2B. 
Corallinales, Hildenbrandiales. The Natural History ,\luseum, London: r6 pp. 
KERCKHllF, F. & STEGENGA, H., 2003. Nieuwe Po[ysiphonia-soorten voor België en Noord-Frankrijk, met een 
gereviseerdc dctermincertabel voor de soorten van het geslacht Po[ysiphonia in deze regio. Dumortiera, 80: 40-45. 
LELL\ERT, F., KERCKHOF, F. & Ü lPPEJANS, E., 2000. Eerste waarnemingen van Undaria pinnatifida (HARVEY) 
Sl'RING.\R (Laminariales, Phaeophyta) en de epifyt Pterothamnion plumula (ELLIS) N i.Gr LI (Ceramiales, Rhodophyta) 
in Noord-Frankrijk en België. D111nortiera, 75: 5-10. 
J\!Al;(;s, C.A. & HoMMERSAND, l\! .H.,  1993. Seaweeds of the British Isles. Vol. 1 .  Rhodophyta. Part 3,\. 
Ceramialcs. The Natural History ;\luseum, London: 444 pp. 
M \GGS, C.,\. & STEGENG.\, 1- 1 . ,  1999. Red algal exotics on North Sea Coasts. He{�oliinder Meeresuntersuchmz�en, 52: 
243-258. 
STEGENG \, H. & MoL, 1 . ,  1 983. Flora van de Nederlandse zeewieren. Koninklijke Nederlandse Natuurhistorische 
Vereniging, l'trecht: 263 pp. 

ALVEOLATA, partim PLASMODIOPHOROMYCETES - ENDOPARASITIC SLIME MOULDS 
(PLASMODIOFOREt--., P \RASIT AIRE SLIJMZ\'ÇAMMEN - MYXOMYCÈTES PARASITAIRES -
P.\RASITISCHE SCHLEIMPILZE) 

These orl!,anisms haz•e former[y been c!ass{fied JJ'ithin the kingdom Ftmgi. ( )bligate 
endoparasites observed in vascular plants, in heterokont and streptophycean algae 

and in water moulds (Saprolegniales); producing multinucleate, unwalled protoplasts with­
in the cells or hyphae of their hosts and forming biflagellate zoospores; asexual reproduc­
tion in the hostcells or hyphae; 47 known species worldwide. 
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N o  questionnaire has been returned. D E  WILDEI\L\N & DURAND (1898-1907) 
mention two species, but no doubt more taxa occur in Belgium. Apparently, no 

synthesis of current knowledge on plasmodiophorids is available. 

Further reading 

ALEXOPOU,OS, C., 1\11�1s, C. & BL\CK\'i FLL, 1\1., 1996. lntroductorv mycology . Fourth cdition. \X"ilcy & Sons, 
New York: 869 pp. 

AL VEOLA TA, partim DINOFLAGELLA TA ( syn. DINOPHYT A, PYRRHOPHYT A p. p.) -

DINOFLAGELLATES, DINOPHYTES 

(PANTSERZ\X EEPHAAR\X'IERE , DINUFLAGELL.\ TEN - OIN< lFLAGELLt<:s, lJINUFLAG ELL:\ TES -
DIN( >FL\G ELLA TEN, PANZERG EISSLER) 

Largely unicellular flagellates with two distinctive undulipodia (each of them 
., often in a distinct furrow) ; autotrophic forms mainly derived from a tertiary 

endosymbiosis, from a variety of sources: green algae, cryptomonads, haptophytes, dia­
toms; a wide variety of pigments can thus be encountered (chlorophyll a and c2, carotenes, 
xanthophylls, etc.), with one pigment typical for must autotrophic dinoflagellates: peridi­
nin; chloroplasts usually surrounded by three membranes; many species with a theca, 
showing a multiple membrane cumplex forming plates, giving them an armuured appear­
ance; some species have scales; different types of eyespots; characteristic reproductive cells 
are known as dinospores (zoospores) and asexual resting spores (hypnospores); vegetative 
cells are haploid; diploid motile zygotes (planozygotes) occur due to sexual reproduction; 
common in fresh and (predominantly) marine water, planktonic and benthic; symbiotic and 
parasitic lifestyle; approx. 4,000 species worldwide. 

The questionnaire has been completed by Pierre COMPÈRE for the brackish and freshwater 
species, completed for the marine environment by Guido R.\PPÉ (bath National Botanic 
Garden of Belgium). 

So far, 141 inland species have been recorded, with an additional estimated 
minimum of 60 for the purely marine environment. Knowledge is insufficient, 

especially as far as marine species are concerned. Forty species are described from Belgium 
(mainly from inland coastal waters), but were rarely seen after their original description. 
The most important habitats in Belgium are the marine and coastal waters: North Sea, 
estuaries, brackish polder creeks (e.g. C\LJON 1984) and ditches, as well as the Pleistocene 
sandy regions (Flemish and Campine districts). Nothing is known about possible trends. A 
partial checklist and identification key for the inland waters is available (Cm,IPÈRE 1989). 

References and further reading 

C \LJON, A.G., 1984. Brackish-water Phytoplankton of the Flemish Lowland. Dez•elopments in Hrdrobiologr, 18 :  
28(1 pp. 
COMPÈRE, P. , 1 989. Flore pratique des algues d'eau douce de Belgique. 2. Pyrrhophytes (Cryptophyceae, 
Dinophyceae), Raphidophytes (Rhaphidophyceae), Euglenophytes (Euglenophyceae). Jardin Botanique National 
Je Belgique, l\lcise: 2(17 pp., 341 fig. 
DoDGE, J .D., 1 985. l\larine dinoflagellates of the British Isles. HMSO, London: 303 pp. 
Hl'BER-PESTALOZZI, G. & FoTT, B., 1968. Cryptophyceae, Chloromonadophyceae, Dinophyceae. ln: Hl"BFR­
PESTALOZZI, G. ,  Das Phytoplankton des Süsswassers. Systematik und Biologie. 3. Teil. (Die Binnengewasser, 
Band XVI). E. Schweizerbart'sche Verlagsbuchhandlung, Stuttgart: 322 pp. 
Nov \RINO, G., l\lJLLS, D.K. & H ,\N1'\H, F., 1997. Pelagic flagella te populations in the southern North Sea, 1988-
1 989. I . Qualitative observations. Journal of P!ankton Rmarch, 19 (8): 1081- 1 109. 
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PoPO\'SKY, J. & PFIESTER, L A., 1990. Dinophyceae (Dinoflagellida). ln: ETTL, H., GERLOFF, J , ,  HEYNIG, H. & 
MOLLEt-.HAl'ER, D. (Hrsg.). Süsswasserflora von M itteleuropa. Band 6. Gustav Fisher, Jena: 272 pp., 256 fig. 
ToM.\S, C.R. (ed.), 1 996. Identifying marine diatoms and dinoflagellates. Academic Press, London: 598 pp. 

HETEROKONTA (syn. STRAMENOPILES) - HETEROKONTS 
(HETEROKONTEN - HÉT�:ROl(ONTÉES - HETEROKONTEN) 

Possessing two flagella that differ in length and ornamentation; group 1s very 
diverse, including oomycetes, diatoms, chrysophytes, brown algae, etc. 

HETEROKONTA (syn. STRAMENOPILES), partim HETEROKONTIMYCOT(IN)A 

( syn. PSEUDOFUNGI) 

This taxon encompasses the Oomycetes, Labyrinthulomycetes and Hyphochitrio­
mycetes. 

ÜOMYCETES - OOMYCETES or DOWNEY MILDEYS and w A TER MOULt>S 
(o.a. \X',\TERSCI IIMMELS en VALSE l\lEELD,\l'\,'Et-. - OOMYCÈTES, CHAMPIGNONS AQl',\TIQL'ES 

p.p. - ALGENPILZE) 

Include aquatic, both freshwater ('water moulds') and marine, terrestrial and 
parasitic, heterotrophic organisms, formerly classified within the Fungi; range 

from unicellular to highly branched coenocytic filamentous forms; main cell wall compo­
nents are cellulose and cellulose-like polymers; asexual reproduction by biflagellated 
zoospores; sexual reproduction through conjugation; form thick-walled oospores; approx. 
810 species worldwide. 

LABYRINTHULOMYCETES - NET SLIME MOULDS 
Living in marine and brackish habitats, nearshore and in estuaries, most often 
associated to marine angiosperms or benthic algae; at least one species is known as 

a parasite of bivalve molluscs; approx. 48 species worldwide. 

HYPHOCHITRIOMYCETES 
Occurring in marine, freshwater and terrestrial habitats; living saprobic and in 

! 1 soils, in nearshore waters and in estuaries; approx. 23 species worldwide. 

One questionnaire comprising these· three re!ated groups has heen completed by André 
FRAITl'RE (National Botanic Garden of Belgium). 

Based on old literature (DE \X'ILDE:t>L\N & DL'RAND 1 898-1 907, VERPLANCKE 
1 940), approx. 1 00 (80-1 50) species, almost exclusively oomycetes, may occur. 

Knowledge of these groups in Belgium is poor. Sorne serious pathogens of important 
agricultural crops, e.g. the oomycete P�ytophthora, are studied in depth. Nothing is known 
about trends or extinctions. 

References a11df11rther readinJ!, 
ALEXUPOl'U 1s, C., :\11115, C. & BLICK\\ LLL, M . ,  1 996. lntroductory mycology. Fourth edition. \Xïley & Sons, 
l\;ew York: 869 pp. 
VLRPLANCKE, G., 1 940. Herziening van de Belgische soorten ,·an de geslachten Peronospora CORD.\ en Rose!linia 
DE NoT. Nùft1tmnte11schappelijk Tijdschrift, 22: 167- 187. 
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HETEROKONTA (syn. STRAMENOPILES), partim HETEROKONTOPHYTA 
(syn. ÜCHROPHYTA, CHROMOPHYTA p.p.) 

Ali autotrophic Heterokonta are the result of a secondary endosymbiosis (red 
alga); photosynthetic pigments: chlorophyll a and c (in one or more forms c1 , c2 

or c3), /3-carotene, fucoxanthin or vaucheriaxanthin; chloroplast surrounded by four 
membranes; many eyespots can be present. 

HETEROKONTOPHYTA, partim CHRYSOPHYCEAE S.S. and incertae sedis -
CHRYSOPHYCEANS, GOLDEN(-BROWN) ALGAE 
(GOl.D\'OEREN - CHRYSOPHYCÉES - GOLDBR,\l .N E  GEISSELALGEN, GOLDALGEN) 

Chrysop{ytes used to he a large concept, including .,:anthop{ytes and diatoms, ne:,:t to the 
chrysophyceans. The latter 11sed to inclttde haptophytes, sy1111rids, silicoflagellates, etc. , h11t has 

been 11arro1ved don'!l considerah(y the fast /11•0 decades (KRISTIANSEN & PREISIG 2001 ) .  The 
chrysophyceans sens11 stricto are small planktonic organisms, with a unicellular, colonial or 
filamentous thallus organisation; derived, like other phototrophic heterokonts, from a 
secondary endosymbiosis (red alga); major brown pigment is fucoxanthin; thallus consists 
of naked cells or cells covered with (sometimes silicified) scales; some species with a 
cellulose or chitin lorica; Chrysophyceae, like Synurophyceae, form silica-walled resting 
stages (stomatocysts) by (isogamous) sexual or asexual reproduction; cell shape often round 
or pyriform; mainly living in inland waters, approx. 890 species worldwide; to this number 
can be added, for reasons of convenience, another 100 chrysophyte· species incertae sedis, but 
not Chrysophyceae s.s. following KRISTI.\NSEN & PREISIG (2001) .  

The questionnaire has been completed by Pierre COMPÈRE, amended for the marine 
environment and the new taxonomie concepts within chrysophytes and allies by Guido 
RAPPÉ (both National Botanic Garden of Belgium). 

A total of 175 non-marine species are mentioned in the literature. For the marine 
environment, a species number of 1 0  is roughly estimated. Also mentioned hei:e, 

for reasons of convenience, are 9 chrysophyte species incertae sedis, but not Chrysophyceae 
s.s. following KRISTIANSEN & PREISIG (2001 ). Severa! species have been described from 
Belgian inland waters, many of doubtful taxonomie status and with a badly knm,·n 
distribution. Knowledge is moderate to insufficient and supported by very few people, 
especially as far as marine species are concerned. Main geographical regions and habitats are 
the coastal zone and Lower Belgium. Nothing is known about possible trends. No checklist 
is available. 

References and f11rther reading 

KRISTJ \NSU,, J .  & PREISJG, H.R., 2001 .  Encyclopedia of Chrysophytc·Genera. J .  Cramer in der Gebr. Borntraegcr 
Verlagsbuchhandlung, Berlin-Stuttgart, Bibliotheca Phycologica, Band 1 10: 260 pp., 204 fig. 
S.,NOGREN, C.D., S1IOL, J .P. & KRISTI \'.':SEN, J ., 1 995. Chrysophyte Algae: ecology, phylogeny and development. 
Cambridge l·niversity Press, Cambridge: 399 pp. 
STARM \CH, K., 1 985. Chrysophyceae und Haptophyceae. ln: ETTL, J-1 . ,  GERLOFF, j., HEYNIG, H. & Mor.LEN­
! !.\l'Lll, D. (I Irsg.). Süsswasscrflora von Mittclcurupa. Band 1. Gustav Fi�hcr, Je.na: 515 pp., 1051 tïg. 
Tmus, C.R. (ed.), 1993. Marine phytoplankton: a guide to naked flagellates and coccolithophorids. Acadcrnic 
Press, London: 263 pp. 
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HETEROKONTOPHYTA, partim SYNUROPHYCEAE 

Small planktonic organisms, with a unicellular thallus organisation, often forming 
globular or chain-like colonies; cells or colonies are covered with siliceous scales, 

sometimes bearing silica bristles; derived, like other phototrophic heterokonts, from a 
secondary endosymbiosis (red alga); main reasons to separate them from the chrysophy­
ceans are their lack of chlorophyll c and differences in flagella root systems; Synurophyceae, 
like the Chrysophyceae, form silica-walled resting stages (stomatocysts) by (isogamous) 
sexual or asexual reproduction; almost entirely restricted to fresh water, with some species 
penetrating brackish water; 15 1  species are recognised worldwide, 121  of which are 
attributed to the genus Mal/0111onas. 

No separate questionnaire was received. The text was compiled from information supplied 
by Pierre COMPÈRE and from the literature by Guido RAPPÉ (both National Botanic Garden 
of Belgium). 

ln Belgian literature, 63 species are mentioned, 1 1  of which belong to S)'nttra and 
50 to Ma!!o111onas. No doubt several of these have to be synonymised. Sorne 

species have been described from Belgian waters and possess a doubtful taxonomie status 
and a badly known distribution. Knowledge is moderate to insufficient, supported by few 
people. Main geographical regions and habitats are primarily located in Lower Belgium, but 
this is possibly biased by the distribution of the sampling effort. Nothing is known about 
possible trends. No checklist is available. 

References and further readit1/!, 
KRISTIANSEN, J .  & PREISIG, 1-l.R., 2001 .  Encyclopedia of Chrysophytc Genera. J .  Cramer in der Gebr. Borntraeger 
Verlagsbuchhandlung, Berlin-Stuttgart, Bibliorheca Phycologica, Band 1 1 0: 260 pp., 204 fig. 
S,\NIX;REN, C.D., SMoI., J .P. & KRISTI ·\NSEN, J ., 1 995. Chrysophyte Algae: ecology, phylogeny and developmenc. 
Cambridge l'niversity Press, Cambridge: 399 pp. 
SL\R�!ACH, K., 1985. Chrysophyceae und 1- laptophyceae. ln: ETTL, 1-l . ,  GERLOFF, J . ,  1-IEY t-:IG, 1-l. & l\loLLEN­
H \l'ER, D. (Hrsg.). Süsswasserflora von Mitteleuropa. Band 1 .  Gustav Fisher, Jena: 5 15  pp., 1051  fig. 
TuMAS, C.R. (ed.), 1 993. Marine phytoplankton: a guide to naked flagellates and coccolithophorids. ,\cademic 
Press, London: 263 pp. 

HETEROKONTOPHYTA, partim BACILLARIOPHYCEAE - DIATOMS 

(DL\TOMEEEN, KIEZELWIEREN - DIATOM!,ES - DI ATOMEEN, KIESELAL(;EN) 

l'nicellular, solitary or colonial organisms, with a characteristic two-valved silica 
skeleton (frustule); main xanthophyll is fucoxanthin; diploid vegetative cells, with 

gametes produced by meiosis; centric diatoms are oogamous, pinnate forms isogamous; 
zygote develops into a large auxospore; auxospore formation is also possible by autogamy 
or apogamy; environment very broad, encompassing marine, freshwater, brackish water, 
planktonic, benthic, epiphytic, epizoic habitats, etc.; approx. 12,000 species worldwide, but 
estimations vary (up to millions). 

The questionnaire has been completed by Koen SABBE (Ghent University) and Pierre 
Crn,IPÈRE (National Botanic Garden of Belgium), with additional information from Luc 
DENYS (Antwerp l;niversity). 
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Approx. 1 ,600 non-marine (reasonable estimation) and l ,U00 marine (very rough 
estimation) species estimated from Belgium. Severa] were described from Belgian 

inland waters.  Knowledge is moderate to insufficient, especially as far as marine species are 
concerned. Main geographical regions and habitats in Belgium are the l\,orth Sea and 
estuaries, brackish waters and oligotrophic to mesotrophic standing waters. The increasing 
number of species is due to recently intensified research. No recent checklist is available, the 
latest one is  that of DE \X'JLDEMAI\. & Dl"R,\ND ( 1 89 8 - 1 907), but many partial checklists 
have been drawn from larger research projets (c.g.  DEt--.YS 1 99 1 ,  ÜEKYS et al. 2000, ÜESCY 
1 983, f.\BRI & LECLERC(.) 1984) . Diatoms have been used in studies on the water quality of 
lotie systems (DESCY & EMP.\IN 1 981) ,  applying the Diatom Biological Index (IBO, 
PRY(;IEL & CoSTE 2000), or as an instrument to typify lentlc freshwater habitats (DENYS 
1 997). An identification key to freshwater genera is available on the Internet (COMPÈRE 
2001 ). The famous collection V ,\N f lEURO;: will soon be transferred from the facilities of the 
Antwerp Zoo to BR (herbarium National Botanic Garden of Belgium, Meise). Many small 
but fine collections are managed by research groups of the universities of Antwerp, Ghent, 
J ,iège and Namur. 

R(/èrences a11df11rther readinl!, 

0 >�11'1'.RL, P. ,  2001 .  Tentative ke\· for the dctcrmination of freshwatcr diatom l!enera: http: / /www.br.fom·.be/ 
RESE,\RCH EDITION /keydiato_BR.html. 
DENYS, L., 1 99 1 .  :\ check-list of the diatoms in the Holocene deposits of the western Belgian coastal plain, with a 
survey of their apparent ecological requiremcnts. 1. Introduction, ecological code and complete list. Professional 
Paper Belgischc Geologische Dienst, 246: 1 -41 . 
DENYS, L. , 1997. Ecotypologie van rclatief ongestoordc stilstaande wetwaterbiotopen in Vlaanderen. Een 
verkennend onderzock naar samenstelling en verspreiding van diatomeeëngemeenschappcn in stilstaande waters 
(excl. grachtcn en moerassen) ,·ôùr de Tweede \X'ereldoorlog. Dept. Biologie, l1nivcrsitair Centrum Antwerpen: 
76 pp., 5 bijlagen. 
DENYS, L., MooNS, \'. & \'ERAART, B. (red.), 2000. Ecologische typologie en onderzoek naar een geïntegreerde 
cvaluatiemethode voor stilstaande wateren op rcgionale schaal: hoekstenen voor ontwikkeling, herstel en opvol­
ging van naruurwaarden. Eindverslag VLTNA 97102. l1niversiteit Antwerpen, departement biologie, Antwerpen. 
Deel 1 :  427 pp., deel 2: bijlagen, deel 3: bij lagen extra. 
DU,CY, J .-P., 1983. Contribution à l'étude des diatomées du bassin de la è\1euse ( 1 975-1980): liste floristique èt 
commentaire sur divers taxons rares ou nouveaux pour la Belgique. Lejeunia (NS), 1 1 1 : 33 pp. ,  32 fig. 
Dl-SCY, J .-P. & EMP\IN, A . ,  198 1 .  Inventaire de la qualité des eaux courantes en \X"allonic (bassin wallon de la 
;\leuse). Rapport de synthèse. l'niv. Liège, Dép. Bot., Serv. Bot. syst. Phytogéogr.: 87 + 1 94 t 37 pp. 
F.\BRI, R. & LI < LI,RC.Q, L., 1 984. Etude écologique des rivières du nord du massif Ardennais (Belgique): flore et 
végétation de diatomées et physico-chimie des eaux. 1. Contexte mésologique. Méthodes. Analyses physico­
chimiques. Synthèse taxonomique, écologique et floristique. Iconographie. Bibliographie. Université de Liège, 
Station scientifique des Hautes-Fagnes et Département de botanique, Liège: 379 pp. , 33 pl. 
I IARTLEY, B., BARBER, H.G. ,  C.\RTLR, J .R. & SIMS, P.A., 1 996. An Atlas of British Diatoms. Biopress Ltd., 
Bristol, l1nited Kingdom: 601 pp. 
KR.\MMER, K. & LANGE-BERT.\I.OT, H . ,  1 986 (Nachdr. 1 997), 1 988 (Nachdr. 1 997), 1 991a, 1 991b.  Bacillariophy­
ceae 1 .  Teil Naviculaccae. Band 21 1 :  876 pp., Bacillariophyceae 2. Teil Bacillariaceae, Epithemiaceae, Surirellaceae. 
Band 2, 2: 6 1 1  pp., Bacillariophyceae 3. Teil Centrales, Fragilariaceae, Eunotiaceae. Band 213: 576 pp., Bacillar­
iophyceae 4. Teil Achnantaceae. Kritische Erganzungen zu Navicula (Lineolatae) und Gomphonema. Band 2/4: 
437 pp. In: ETTL, H., GF.RLOn , J., 1 -!CYNIG, H. & MnLLENI-IAl"ER, D. (Hrsg.). Süsswasserflora von Mitteleuropa. 
KRAMMER, K. & L\NC,E-BERT\LOT, H . ,  2000. Bacillariophyceae 5. English and French translation of tbe keys. ln: 
Bi"'DEL, B., GARTNER, G. ,  I-;:RIENITZ, L & LOK!-IORST, G.M. (Hrsg.). Süsswasserflora von Mitteleuropa. Band 2,5. 
Spektrum Akademischer Verlag, Heidelberg-Berlin: 3 1 1  pp. 
PRYGIEL, J .  & COSTE, l\l . ,  2000. Guide méthodologique pour la mise en cruvre de !'Indice Biologique Diatomées. 
NF T 90-354. Agences de !'Eau - Cemagref Bordeaux. :\gence de l'Eau :\rtois-Picardie, Douai, mars 2000: 1 34 pp., 
89 pl. (bilingual French-English cd-rom). 
SYKES, J .H., 1 98 1 .  /\n illustrated guide to the Diatoms of British coastal plankton. l'ie/d S111dies, 5: 425-468. 
To�JAS, C.R. (ed.), 1 996. Identifying marine diatoms and dinoflagellates. Academic Press, London: 598 pp. 
V AN DER \'\°ERl'F, A., 1 984. Kiezelwieren - Diatomeeën: lrttenschappelijke Mededelùwn KNNf ·, 1 64: 1 - 1 1 5. 
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HETEROKONTOPHYT A, partim PELAGOPHYCEAE 
Small group of planktonic algae with unicellular (coccoid, monadoid or palmel­
loid) or filamentous thallus organisation; derived, like other heterokonr·s, from a 

secondary endosymbiosis (red alga); exclusively marine, possibly entering brackish estu­
aries; this class was only established in 1993; approx. 1 2. species have been described 
worldwide. 

No guestionnaire was returned. In the Belgian literature, one species is men­
tioned, with a further two expected. Knowledge is insufficient. The coastal 

habitats are the main geographical region. Nothing is known about possible trends. 

References and further reading 

KRISTI \NSEN, J .  & PREISIG, H.R. ,  2001. Encyclopedia of (hrysophyre Genera. J .  Cramer in der Gebr. Borntraeger 
Verlagsbuchhandlung, Berlin-Stuttgart, Bibliotheca Phycologica, Band 1 10: 260 pp., 204 fig. 
S ·\"-DGREN, CD., S�I<lJ., J .P. & KRISTI INSEN, J, 1995. Chrysophyte ,\Jgae: ecology, phylogeny and dcvelopment. 
Cambridge l'niversity Press, Cambridge: 399 pp. 
ST\Rl>I.\CH, K. ,  1 985. Chrysophyccae und Haptophyceac. ln: ETTI., H., GERI.Off, J ., HFYNIG, H. & l\lOI.I.EN­
H ll'ER, D. (l lrsg.). Süsswasscrtlora ,·on Mitteleuropa. Band 1 .  Gustav Fisher, Jcna: 515 pp., 1051 fig. 
T< >l>LIS, C.R. (ed.), 1993. :'>farine phytoplankton: a guide to naked flagella tes and coccolithophorids. Academic 
Press, London: 263 pp. 

HETEROKONTOPHYTA, partim DICTYOCHOPHYCEAE 
Class includes silicoflagellates, pedinellids and rhizochromulinids; silicoflagellates 

_, • are unicellular, planktonic and marine, living mostly in temperate surface waters 
and having a siliceous skeleton; pedinellids are unicellular, with the second undulipodium 
internally; main xanthophyll is fucoxanthin; occur in both marine and freshwater environ­
ments; Rhizochro17111/i11a is a marine amoeboid species; 25 to 27 species are recognised 
worldwide for the three groups together. 

No separate questionnaire has been received. Text compiled by Guido RAPPÉ, based o� 
information provided by Pierre Üll\lPÈRE (both National Botanic Garden of Belgium) and 
on the situation elsewhere in the southern North Sea (N0VARIN0 et al. 1997, AQl'ASENSE 
2000). 

The literature mentions two silicoflagellates and five pedinellids, with one forma. 
One newly described pedinellid is doubtful. Very little is known about their 

status in Belgium. From the available data, brackish water seems to be the major habitat in 
Belgium. No knowledge on possible trends or threats exists, apart from the general 
situation of the mentioned habitat. 

References and further reading 

DU,ILICH IRY, T.V. & PREl>I.I, P., 1 996. Silicotlagellates (Dictrnchophyceae). J .  r:ramer, Berlin, Bibliotheca 
Phycologica, Band 100: 298 pp., 83 pl. 
KRISTI INSEN, J. & PREISIG, H.R. ,  2001 . Encyclopcdia of Chrysophyte Genera. J. Cramer in der Gcbr. Borntraeger 
Verlagsbuchhandlung, Berlin-Stuttgart, Bibliotheca Phycologica, Band 1 1 0: 260 pp., 204 fig. 
Nm'ARINO, G. ,  M ILL!'>, O.K. & H 1 'N ·\H, F., 1997. Pelagic tlagellatc populations in the southern North Sea, 1988-
1 989. 1 .  Qualitative observations. ]011r11al of P/011kto11 Research, 19 (8): 1081-1 109. 
S \'<DGREN, C.D., S�IOL, J .P. & 1-.::RISTI 11'.SEN, J., 1 995. Chrysophyte ,\lgae: ecology, phylogeny and development. 
Cambridge University Press, Cambridge: 399 pp. 
To11As, C.R. (ed.), 1993. Marine phytoplankton: a guide to naked flagella tes and coccolithophorids. Academic 
Press, London: 263 pp. 

63 



64 

HETEROKONTOPHYTA, partim RAPHIDOPHYCEAE (syn. CHLOROMONADIDA) 
Relatively large (30-80 m) unicellular photoautotrophic flagellates; naked cells, no 
cell wall or skeletal elements; marine species with fucoxanthin and violaxanthin, 

freshwater species with vaucheriaxanthin instead of fucoxanthin; no photoreceptor system; 
no sexual reproduction known; occur in marine and freshwater environment; 28 species 
known worldwide. 

No questionnaire was returned. Text compiled by Guido R,\PPÉ (National Botanic Garden 
of Belgium). 

CÇ) 
Three non-marine species are mentioned from Belgium. ln the southern North 
Sea, at least five species have been observed (e.g. AQL'ASENSE 2000, KOEMAN et 

al. 2002). These are expected to be present in the Belgian marine waters too. Main 
geographical regions and habitats probably are the North Sea, estuaries and inland standing 
(acid) waters. Knowledge is poor. Nothing is known about any trends in species composi­
tion or populations. A partial checklist and identification key for the inland waters are 
available (Col\IPÈRE 1989). 

Rderences and ft1rther readi1111 

Crnrri RL, P. ,  1 989. Flore pratique des algues d'eau douce de Belgique. 2. Pyrrhophytcs (Cryptophyceae, 
Dinophyceae), Raphidophytes (Rhaphidophyceae), Euglenophytes (Euglenophyceae). Jardin Botanique National 
de Belgi9ue, l\leise: 207 pp., 341 fig. 
TC l�I 1s, C.R. (ed.), 1 993. Marine phytoplankton: a guide to naked flagcllares and coccolithophorids. Academic 
Press, London: 263 pp. 

HETEROKONTOPHYT A, partim EUSTIGMA TOPHYCEAE 
Small unicellular, coccoid algae; derived, like other phototrophic heterokonts, 
from a secondary endosymbiosis (red alga); fucoxanthin and chlorophyll c are 

lacking; major brown pigments are violaxanthin and vaucheriaxanthin; show typical red 
body, which fonction is unknown; reproduction by the formation of autospores or some­
times by zoospores; cell shape often round or ovoid; mostly in fresh water or in soi!, but 
marine forms exist; approx. 20 species worldwide. 

No questionnaire was returned. The text was compiled by Guido RAPPÉ, on the basis of 
information from Pierre COMPÈRE (both National Botanic Garden of Belgium) and the 
lite rature. 

CÇ) 
Seven species are mentioned in the literature, of which possibly half have to be 
synonymised. Knowledge is insufficient and supported by very few people. 

Nothing is known-about possible trends. No checklist is available. 

References and ft1rther readi11g 

S INDGREN, CD., SMOL, J. P. & 1':.RISTl.\l'<SEN, J . ,  1 995. Chrysophyte Algae: ecology, phylogeny and development. 
Cambridge L"nh-crsity Press, Cambridge: 399 pp. 
ST.\Rlll \CH, K., 1985. Chrysophyceae und Haptophyceae. Jn: ETTL, H., GERI.OFF, j . ,  HEYNIG, H.  & MoLI,EN­
HAl ER, D. (Hrsg.). Süsswasserflora von Mitteleuropa. Band 1. Gustav Fisher, Jena: 5 15  pp., 1 05 1  fig. 
TŒ!AS, C.R. (ed.), 1993. l\farine phytoplankton: a guide to naked flagellates and coccolithophorids. Academic 
Press, London: 263 pp. 
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HETEROKONTOPHYTA, partim TRIBOPHYCEAE (syn. XANTHOPHYCEAE) - YELLOW­

GREEN ALGAE, XANTHOPHYTES 

(GEELGROENE \X'IEREN - XANTHOPHYCÉES - GELBGRÜNE ALGEN, GELBGRÜNALGEN) 
llnicellular photoautotrophic flagellates, filamentous and siphonaceous coenocy-

• tic, rarely coccoid, palmelloid or amoeboid; greenish to greenish-yellow colour 
due to the Jack of fucoxanthin, which is normally widely present among Heterokontophyta; 
instead, vaucheriaxanthin is the common xanthophyll; asexual reproduction by motile 
zoospore or non-motile aplanospore; sexual reproduction by oogamy only occurs in 
T 'attcheria; xanthophytes primarily live in terrestrial habitats (wet soi!) and in fresh and 
brackish water; approx. 600 species worldwide, many of which are rare. 

The questionnaire has been completed by Pierre COMPÈRE and adapted to current taxo­
nomie concepts within chrysophytes and allies by Guido R:\PPÉ (both National Botanic 
Garden of Belgium) . 

Sorne 105 inland species are mentioned in literature. Knowledge is moderate. 
Sorne species have been newly described from Belgium, but they are often of 

doubtful taxonomie status. Most obvious species belong to the genus T 'attcheria, forming 
green mats on regularly inundated muddy soils, inhabited and grazed by a typical commu­
nity. The most important habitats in Belgium are the coastal inland fresh and brackish 
waters (polder creeks and ditches) and the estuarine part of lowland rivers. Yulnerable 
habitats are estuaries and other brackish waters. Nuthing is known about possible trends. 
Identification and reference literature was only developed by fureign authors (SIMONS 1 977, 
ETTL 1978, RIETH 1 980, BOl'RELLY 1 9 8 1 ,  CHRISTENSF.l\ 1 987, JOHN et a/. 2002) . No 
checklist is aYailable. 

R�ferences a11dft1rther reading 
CHRISTEt-:SE1', T., 1987. Seaweeds of the British Isles. \' ol. 4. Tribophyceae (Xanthophyceae). British Museum 
(Natural History), London: 36 pp 
ETTL, H.,  1978. Xamhophyceae 1 .  Teil. In: ETTL, H. ,  GLRLOFr, J. & HEY1'JG, H. (Hrs11:.). Süsswasserflora von 
Mitteleuropa. Band 3. Gustav Fisher, Jena: 530 pp., 636 fig. 
RIETH, A., 1980. Xanthophyceae 2.  Teil (\'aucheriales). ln: ETTL, H., (il RLOFr, J. & HFYNJC;, I l . (Hrsg.). 
Süsswasserflora von Mitteleuropa. Band 4. Gustav Fisher, Jena: 1 46 pp., 61 fig. 
SIMOM, J . ,  1 977. De Ncderlandsc T ·a11cb,ria-soortcn. 1/"dmscbappdijk, Mededelùw11 K.YI\' f ·, 1 20: 32 pp. 

HETEROKONTOPHYTA, partim PHAEOPHYCEAE (syn. FUCOPHYCEAE) - BROWN ALGAE 

(BRl'JN\'i'IEREN - .\LGL'ES BRL'NES - BRALlNAL(;EN) 
Multicellular photoautotrophic benthic organisms; small filamentous to giant 
thalloid organisation; many have root-like holdfast systems, stem-like stipes and 

leaf-like blades; next to the green pigment chlorophyll a, the main xanthophyll (brown 
pigment) is fucoxanthin; sexual reproduction mostly by oogamy, but isogamy and aniso­
gamy occur; also asexual zoospores; isomorphic or heteromorphic alteration of generations; 
occur almost exclusively in marine waters; approx. 1 ,700 species worldwide. 

The questionnaire has been completed by Henry ENt;LEDO\'i' (Ghent L1niversity) for the 
marine species, with additional information received from Pierre COMPÈRE (National 
Botanic Garden of Belgium) on the freshwater species. 
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In the marine tidal and subtidal coastal zone, 28 species are known, but a further 
1 2  could be expected. Only one species, P!eurocladia !acustris, is found in inland 

waters. l(nowl<"clge is moderatc to gnod. The large brown algae need a hard substratum to 
attach to. Others live epiphytic on the larger species. Along the 
sandy coast of Belgium, the most important habitats are artificial, in 
the form of a variety of constructions in the coastal waters (har­
bours, groynes, piers, etc.). Non-indigenous species from rocky 
shores to the west (English Channel) can be found in huge quan­
tities, washed ashore on the beach. Alien species are clearly in 
progress, finding shelter in harbours and marinas. Nothing is 
known about possible trends, but the most conspicuous species, 
the laminarian Laminaria saccharina, disappeared from its sole lo­
cality. A checklist and identification key are available (CoPPEJ1\NS 
1 995, 1 998). Main collections are kept at the herbaria BR (National 
Botanic Garden of Belgium, Meise) and G ENT (Ghent University) . 

R((erences andjitrther readint, 
ÛL\l.!1'-, J ., 1 905. Liste des ,\Igues Marines observées jusqu'à ce jour entre 
l'embouchure de l'Escaut et la Corogne (incl. Iles .\nglo-Normandes). lrnp. J .E.  
Buschrnann, Am·ers: 259 oo. 
0 IPPE J.\:S:S, E. , 1 995. Flore algologique des côtes du nord de la France et de la 
Belgique. Scripta Botanica Be{Rica, 9: 454 pp. , 176 pl., 16 tig. 
CoPPEJ.\NS, E. ,  1 998. Flora van de Noord-Franse en Belgische zeewieren. Srripta 
Botanica Bdgica, 1�, 1 -462, P9 pl. , 1 8  fig. 
FLETCHER, R.L., 1 987. Seaweeds of the British Isles. Vol. 3 .  Fucophyceae (Phaeo­
phyccae). Part 1 .  British Museum (Natural History), London: 359 pp. 

Halidrys siliq11osa (Phaeophyta), a brown seaweed 
regularly washed ashore, but not a Belgian native 
species ({1 National Botanic Garden of Belgium, 
drawing by E. CoPPEJ \NS). 

H1scocK, S., 1 979. A field key to the British Brown Seaweeds (Phaeophyta). Field 
.l'ttidies, 5 (1 ). 
LJ:J.JAERT, F., KERCKfloF, F. & COPPEJANS, E., 2000. Eerste waarnerningen van 
U11daria pi1111atifida (H .\R\'EY) St'RING \R (Larninariales, Phaeophyta) en de epifyt 
Pterotha111nion pl11n11da (Er.us) NAGEL! (Ceramiales, Rhodophyta) in Noord-Frank-
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rijk e n  België. D11mortiera, 75 :  5-10. 
STEGENG.\, H. & l\loL, 1 . ,  1 983. Flora \'an de Nederlandse zeewieren. KNNV, Ctrecht: 263 pp. 
\'.\;,; MEE!., 1 938. Matériaux pour servir à la flore algologique de la Province d'Anvers (1cc Supplément). B11/!eti11 dt 
la Sociétf r�y,1/e de Bota11iq11e de Be(RÙJllf, 71 (1) :  34-40. 

HETEROKONTOPHYTA, remaining classes 

� 
marine 

On the other -most often very recently described or recognised- classes of 
Heterokontophyta, i.e. the freshwater Phaeothamniophyceae (1 998) and the 

Chrysomerophyceae (1995), Bolidophyceae (1999) and Pinguiophyceae (2002), no 
questionnaire has been received. The first three may be expected to occur in Belgium, while 
this is far less probable for the picoplanktonic and oceanic latter class. On the other hand, 
picoplanktonic exploration has hardly started. Bolidophyceans e.g. proved to be an important 
part of the diversity in environmental sampling in the North Sea near Helgoland, Germany 
(VALENTIN et al. 2001) .  It is very improbable that the group is absent in Belgian marine 
waters. Apparently, no synthesis of current knowledge on their status in Belgium ex.ists. 

References and fi1rther readin/!, 
l\L\S.\NüBt·, K., lNOl'YE, K., HONDA, D., O'KELLY, C.J ., BAILEY, J .C., BIDIG.\RE, R .R.  & ANDERSON, R.A. ,  2002. 
The Pinguiophyccae c/assis not•a, a new class of photosynthetic strarnenopiles whose rnernbers produce large 
amounts of ornega-3 fatty acids. Phyco!ogica! Research, 50: 3 1 -47. 
VALENTIN, K., ROMARI, K. & NOT, F . ,  2001 .  Uncovering picoplankton biodiversity by se<JUCncing of environ­
mental rRNA p;enes. QIAGEN Nell's, 5: 1 6-17.  
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EUKARYOTA, partim CHLOROBIO(N)TA (syn. VIRIDIPLANTAE) - GREEN PLANTS 

Only the green pigments chlorophyll a and b are present, derived from a primary 
endosymbiosis; storage of carbohydrates usually in the form of starch; two 

anterior whiplash flagella (sometimes modified or lost); two groups: chlorophytes and 
streptophytes. 

CHLOROPHYT A - GREEN ALGAE, CHLOROPHYTES 

(GR0EMX'IEREN - ALGl'ES VERTES - GRL'NALGEN) 
Include the classes Prasinophyceae, Chlorophyceae, Trebouxiophyceae and Ulvo-

1 phyceae; photoautotrophic unicellular, colonial or multicellular organisms, de­
rived from a primary endosymbiosis, with very diverse thallus organisation: monadoid, 
palmelloid, colonial, coccoid, sarcinoid, trichoid, thalloid and coenocytic forms; a phyco­
plast is formed during cell division; the spindle does not last during closed mitosis; sexual 
reproduction usually by flagellated gametes (iso-, aniso- and oogamy), asexual reproduction 
usually by zoospores; environment mainly fresh water, although Ulvophyceae are almost 
exclusively marine; also terrestrial, epiphytic and in association with lichens; approx. 12,000 
species worldwide. 

The questionnaire has been completed by Pierre CotIPÈRE (National Botanic Garden of 
Belgium) for the freshwater species and by Henry ENGLED0W (Ghent University) for the 
marine benthic macro-algae. Additional information on the marine plankton has been 
gathered by Guido R.\PPÉ (National Botanic Garden of Belgium). 

Approx. 860 non-marine species have been recorded, with numerous species and 
subspecies described from Belgium, whose taxonomie status is unclear nowadays. 

So far, 37 marine benthic species (mainly lllvophyceae) were observed, with another 13 to 
be expected. Chlorophytes are uncommon in the marine plankton, with six species 
mentioned in recent Dutch monitoring reports (AQl'ASENSE 2000, KoEMAK et al. 2002). 
Ail of these belong to the Prasinophyceae. Knowledge is moderate, supported by very few 
people, and poor for the marine plankton. Nothing is known about possible trends. Main 
geographical regions and habitats are the coastal marine and inland waters, inland running 
and standing waters and, for the benthic marine species, artificial constructions. Oligo­
trophic and mesotrophic waters are the most vulnerable habitats. A partial checklist and 
identification keys for the marine benthic species are available (CoPPEJAM 1 995, 1 998). At 

. the National Botanic Garden of Belgium, an unpublished list is kept for the inland species. 
Published records are dispersed, sometimes presenting species lists for a particular area (e.g. 
SYM0ENS 1 960). Main collections are managed by the herbaria BR (National Botanic 
Garden of Belgium, Meise) and, especially for the marine species, GENT (Ghent Uni­
versity). 

References and f11rther reading 

Bl "RRO\\ s, E.l\l., l 991 . Seaweeds of the British Isles. Vol. 2 Chlorophyta. Na tu rai His tory Museum, London: 
238 pp. 
Our.oN, ) . ,  1905. Liste des ,\Igues :\farines observées jusqu'à ce jour entre l'embouchure de l'Escaut et la Corogne 
(incl. Iles Anglo-Normandes). lmp. J .E. Buschmann, Anvers: 259 pp. 
CorPEJ.\NS ,  E., 1 995. Flore algologique des côtes du nord de la France et de la Belgique. Scripta Botanica Be{gica, 
9: 454 pp., 176 pl., 16 fig. 
CorPEJANS, E., 1998. Flora van de '.\Joord-Franse en Belgische zeewieren. Scripta Bota11ica Bel,gica, 1 7: 1 -462, 179 pl., 
18 fig. 
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ETTI., H . ,  1 983. Chlorophyta l :  Phytomonadina. ln: ETTL, H . ,  Gi .RUlFF, j . ,  HEYNIG, H. & l\fOLLEl\11 \L hR, D .  
(Hrsg.). Süsswasserf!ora von Mitteleuropa. Band 1 .  Gustav Fisher, Jena: 807 pp . ,  1 120 fig. 
ETTI., H. & GARNER, G., 1 988. Chlorophyta Il: Tetrasporales, Chlorococcales, Gloeodendrales. 111: ETTL, H. ,  
GERI.OFI-, )., HEYNIC, H .  & l\fO!.LEMlAl'ER, D. (J- lrsg. ). Süsswasserflora von Mittclcnrnpa. Rand 1 . Gustav 
Fisher, Jena: 436 pp., 3 1 1  fig. 
KoM �REK, J .  & FoTT, B., 1 983. Chlorophyceae (Grünalp;en), Ordnung Chlorococcales. ln: Hl'IIER-Pr-.,TALOZ7.I, 
G., Das Phytoplankton des Süsswassers. Systematik und Biolop;ie. 7. Teil 1. Halfe. (Die Binnengewiisser, Band 
XVI). E. Schweizerbart'schc Verlagsbuchhandlunp;, Stuttp;art: 1044 pp. 
:\IR( >ZIMh.\, T., 1 985. Chlorophyta \'!: ( )edogoniophyceae: Oedogoniales. !11: ETTL, H., GERUlFF, J . ,  1 IEY,IG, H. 
& MoLLENH •IU-:R, D. (l-lrsg.). Süsswasserflora von ]\littelcuropa. Band 1 . Gusta,· Fisher, Jena: 624 pp. , 1 000 fig. 
STARM \Cil, K., 1972. Chlorophyta Ill. Zielenicc 1'.itkowate: l'lotrichales, l1lvales, Prasiolales, Sphaeropleales, 
Cladophorales, Chaetophorales, Trcntcpohlialcs, Siphonales, Dichotomosiphonales (with keys for the identifica­
tion of filamentous green algae mentioned in the volume). Flora Slodkowodna Polski. Tom 10 .  Polska ,\kademia 
Nauk, lnstytut Botaniki, \X'arszawa, Krakow: 750 pp. 
STEbbNG 1, H. & J\loL, I., 1 983. Flora van de Nederlandse zeewieren. KNNV, l'trecht: 263 pp. 
Sn1nr:--..:s, J .J . , 1%0. Contribution ,1 la flore algak de l',\rdcnne et des régions voisines. B11lleti11 d11 Jardin bota11iq11e de 
l'Etat, Bruxelles, XXX: 1 15-246. 
ToM.\S, C.R. (ed.), 1 993. Marine phytoplankton: a guide to naked tlagellates and coccolithophorids. Academic 
Press, London: 263 pp. 
VAN ESSEN, A., 1 974. De Chlorococcales, een belangrijke orde van de Groenwieren. U"etenschappeli;ke Mededelin_�en 
KNN I ', 100: 1-87. 

STREPTOPHYT A 
The Streptophyta include the land plants and the remainder of what was formerly 
called the 'green' algae. The streptophycean green algae are sometimes grouped 

toeether and refrrrf'rl tn �< 'Ïh� rn;1h:·t� ' (rh�rn;'h;•tP<; in ,.., 1,-1,,, l itPMh"P, hnr ,h ; e  "�-�:.:!:: :::: 

avoided because this term is also used in a narrowed sense to designate the stoneworts only. 
The terms 'charophycean green algae' or 'charophyceans' do not take away the confusion 
(GRAHAM & \X'!LCOX 2000) and are only practical in a strictly phycological environment. 
Although professional botanists may be split up in an algal and a land plants clade (and a 
fungal clade for that matter), one should be aware that nature is not that simple and that 
land plants have algal ancestors more related to them then to other algae. 

Alga! representatives of the streptophytes are unicellular or multicellular; thallus organisa­
tion is mainly monadoid, coccoid, sarcinoid or trichoid; land plants have a more elaborate 
structure; cell division with formation of a phragmoplast; permanent spindle during open 
or halfopen mitosis. 

STREPTOPHYTA, partim ZYGNEMATOPHYCEAE (syn. CONJUGATOPHYCEAE) 
ZYGNEMATALEANS, ZYGNEMATOPHYCEANS 
(Jl 1KWIEREN, VOEG\XIIEREN - ZYGNÉMATOPHYC:ÉES - JoGJALGF.N, KoNJllGATEN) 

Unicellular coccoid, colonial pseudofilamentous and multicellular unbranched 
filamentous forms; no flagellated cells; reproduction by 'conjugation' between 

two amoeboid gametes; half-open mitosis; exclusively non-marine species, very few in 
brackish water; approx. 4,600 species worldwide. 

The questionnaire has been cornpleted by Pierre Cm,IPÈRF. (National Botanic Garden of 
Belgium). 

Approx. 740 species have been recordcd, with nurnerous species and subspecies 
described from Belgium, whose taxonomie status is unclear nowadays .  Desmids 

are the most important group. Knowledge is moderate, supported by few people. Main 
geographical regions are the Pleistocene sandy lowlands (Flemish and Campine district), the 
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Ardenne (particularly the Haute Ardenne) and the Gaume. Oligotrophic and mesotrophic 
standing waters (bogs, fens) and non-polluted brooks and brooklets are the main, and at the 
same time most vulnerable, habitats. An identification key for the desmids has been 
published (COMPÈRE 2001) .  Little is quantified about possible trends, but a decrease in 
diversity is suspected in the vulnerable habitats mentioned above. Main collections are kept 
at the herbaria BR (National Botanic Garden of Belgium, Meise). 

References and f11rther readill/!, 

CoESEL, P.F.M.,  1 982. De Desmidiaceeën van Nederland - Sieralgen. Deel 1 .  Fam. l\lesotaeniaceae, Gonatozyga­
ceae, Peniaceac. lr'etenscbappelijke ,\Jededeli11ge11 KNNT ', 1 53: 32 pp. 
CoESEL, P.F.1\1 . ,  1983. De Dcsmidiaceeën van Nederland - Sieralgen. Deel 2. Fam. Closteriaceae. U"etenscbappelijke 
Mededelingen KJ\'XT -, 1 57: 49 pp. 
CoESEL, P.F.M., 1 985, 199 1 ,  1 994, 1997. De Desmidiaceeën van Nederland Sieralgen. Delen 3-6. Fam. 
Desmidiaceae. U"etenscbappelijke Mededelingen KNl\' l ·, l"ü: 69 pp. ;  202: 88 pp.; 2 10: 52 pp.; 220: 93 pp. 
Î.OMPirnl', P. , 2001 .  Flore pratique des algues d'eau douce de Belgique. 5. Desmidiées 1 (l\lesotaeniaceae, 
Gonatozygaceac, Peniaceae, Closteriaceae). Jardin Botanique National de Belgique, Meise: 69 pp., 107 fig. 
FoRSTER, K . ,  1982. Conjugatophyccac, Zygnematales und Dcsmidiales (excl. Zygnemataceae). In: 1 ll 'BER-PEST \ 
LOZZI, G., Das Phytoplankton des Süsswassers. Systematik und Biologie. 8. Teil 1 .  Halfc. (Die Binnengcwasser, 
Band X\'1). E. Schwcizcrbart'sche \'erlagsbu,hhandlung, Stuttgart: 543 pp. 
KADI .l'BO\X'SKA, J .z., 1984. Conjugatophyceae I. Zygnemales, Chlorophyta VIII .  Zygncmales. ln: ETTI., H. ,  
GERLOFF, j . ,  I- IEYNIG, H .  & MoLLLNIL\1 .ER, D. (Hrsg.). Süsswasserf!ora von Mitteleuropa. Band 16 .  Gustav 
Fisher, Jena: 532 pp., 798 fig. 
Rt•z1<:KA, J . ,  1977. Die Dcsmidiaccecn Mitrelcurupas. Band 1. E. Schweizerbart'schc Verlagsbuchhandlung, 
Stuttgart: 1 -292, Tafel 1-44. 
RezIŒ \, J ., 1981 .  Die Desmidiaceeen :--.Iitteleuropas. Band 2. E. Schweizerbart'sche Verlagsbuchhandlung, 
Stuttgart: 293-736, Tafel 45-1 1 7. 
SIM01'.S, J . ,  1 990. Spirogyra en verwante draadalgen in Nederland. ll''etmschappelijke Mededelù(�ell K.1\;l\' T ', 19�: 
87 pp. 

STREPTOPHYT A, partim CHAROPHYCEAE - CHAROPHYTES, CHARALEANS 
(KR,\NS\X'lEREN - CHAR,\CÎ,ES - ARi\lLEl'CHTERALGE'.'sl) 

Highly developed multicellular thalloid forms, \Vith a typical nodal and internodal 
' f organisation and whorled branching; asexual reproduction by adventitious devel­

opment of new thalli from rizoids or nodal complexes, also by formation of bulbils; sexual 
reproduction by oogamy; their natural environment is fresh water, with very few species in 
brackish water and none in the marine environment; up to 450 species worldwide, though 
some authors consider many taxa conspecific. 

The questionnaire has been completed by Pierre CoMPÈ,RE (National Botanic Garden of 
Belgium). 

Twenty-nine species are known from Belgium. Knowledge is sufficient to good, 
supported by a working group. Sorne species tend to become rare. The main 

geographical regions are the Pleistocene lowland sands (Flemish and Campine districts), the 
loamy plateau (Brabantine district), the coastal inland waters and the Meuse district. 
Oligotrophic and mesotrophic non-polluted waters are the most vulnerable habitats. A 
checklist, identification key and distribution maps are available (CoMPl�RE 1992, BRl'INSMA 
et al. 1 998). Main collections are kept at the herbaria BR (National Botanic Garden of 
Belgium, Meise), GENT (Ghent L'niYersity) and LG (l'niversity of Liège). 
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References and f11rther readinp, 
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STREPTOPHYT A, partim KLEBSORMIDIOPHYCEAE 

Non-branching filamentous organisation, with cclls in one row; asexual reproduc­
tion by formation of a single zoospore per cell; mainly in standing and running 

fresh water; also on banks, terrestrial and epiphytic; approx. 17 species worldwide. 

No questionnaire was returned. Text compiled by Guido RAPPÉ, based on literature and 
additional information from Pierre Cm,fPÈRE (both National Botanic Garden of Belgium). 

Sc\·cn or eight species have been recorded in Belgium. Main geographical regions 
and habitats are the higher altitudes, but this may be merely a reflection of the 

mstr1Dut10n or exp1orat1ons. u11gotroph1c and mesotroph1c waters are the most frequent 
habitats. Knowledge is poor to moderate, supported by very few people. Nothing is known 
about possible trends. A thornugh srudy of the genus Klebsormidimn in Europe was carried 
out by LOIS:H0RST (1 996), who also gives a key in SJ;110KS et al. (1 999). 

Reference 
LOKHORST, G.l\1., 1996. Comparative taxonomie studies on the genus Klebsor111idù1111 (C:harophyceae) in Europe. 
Cn-ptogarnic studies, vol. S. Gustav Fischer, Stuttgart. 

STREPTOPHYTA, partim COLEOCHAETOPHYCEAE - COLEOCHAETALEANS 

Branching filamentous organisation, forming a two-dimensional, disc-like ( one 
cell thick) or three-dimensional thallus; typically sheated hairs; asexual reproduc­

tion by formation of a single zoospore per cell; sexual reproduction by a kind of oogamy; 
mainly cpiphytic or epilithic in fresh water; also terrestrial and epiphytic on banks; approx. 
1 9  species worldwide. 

No questionnaire was returned. Text compiled by Guido RAPPÉ, based on literature and 
additional information from Pierre COMPÈRE (both National Botanic Garden of Belgium). 

Six or seven species have been recorded in Belgium, five of which belong to the 
Cofeochaete and one or two to the Chaetosphaeridium (probably synonymous). Main 

geographical regions and habitats are the lower altitudes, mainly on sandy substrates. 
Oligotrophic and mesotrophic waters are the most frequent habitats. Knowledge is poor 
to moderate, supported by very few people. �othing is known about possible trends. An 
identification key for the Dutch species is given by SIMONS et al. (1 999). 

References and f11rther reading 
See under 'General refercnces and further reading' at the end of the chapter. 
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STREPTOPHYTA, partim EMBRYOPHYT(IN)A - LAND PLANTS 

(LANDPLANTEN - El\!BRYOPHYTES - ECHTE L\NDPFL.\NZEN) 
The basal taxa of non-algal green plants are informally grouped together under 
the vernacular or paraphyletic name 'bryophytes' (mossen - bryophytes - Moos­

pflanzen). They are usually divided in three subgroups: liverworts, hornworts and mosses. 
They are small flat or leafy plants, which most often, but not exclusively, grow in moist 
conditions in temperate and tropical environments. 

In man y respects, the 'bryophytes' are intermediate between streptophycean green algae and 
the vascular plants. Together with the latter, they form the embryophytes and share a 
number of characteristics that distinguish them from the other Streptophyta. They have 
male and female gametangia, called antheridia and archegonia respectively, with a protec­
tive, sterile ' jacket' layer. The zygote and the developing multicellular embryo (or young 
sporophyte) are retained within the archegonium or the female gametophyte. The multi­
cellular diploid sporophyte allows an increased number of meioses and thus the production 
of an increased number of spores. The thick wall of the spores contains sporopollenin, 
which resists decay and drying. The epidermal cells are coated with a waxy protective layer: 
the cuticle. Ali these are adaptations to life on land. 

Bryophytes lack the true vascular tissues xylem and phloem of the vascular plants. Their cell 
walls are never lignified. Bryophytes and vascular plants both exhibit alternating hetero­
morphic, gametophytic and sporophytic generations. 

In bryophytes, the gametophyte is dominant- and free-li,·ing, with the unbranched spor­
ophyte being small and bearing only a single sporangium. It is attached to, and nutritionally 
dependent upon, the gametophyte. 

HEPATOPHYTA (syn. MARCHANTIOPHYTA) - LIVERWORTS 

(LF.\'ERMOSSEN - HÉP1\ T!Ql'ES - LEBERMOOSE) 
llsually divided into thalloid and leafy species; gametophyte is dominant and free­
living; possessing unicellular rhizoids; most cells have numerous chloroplasts; 

many produce gemmae; some have a protonema stage; most species store lipids in a special 
organelle, the oil body; growth from an apical meristem; sporophyte Jacks stomata; spores 
(and gemmae) for dispersal; approx. 5,500 (5,000-6,000) species worldwide. 

The questionnaire has been completed by Herman STIEPER.\ERE and André SOTL\l'X 
(National Botanic Garden of Belgium). 

The Belgian list comprises 171 species. Most important geographical regions are 
the Ardenne, the Meuse district and the Gaume. :Main threat is habitat Joss. 

Knowledge is good. The total species number is more or Jess constant since vanishing 
species are compensated by new discoveries. ln the near future, nine species are threatened 
with disappearance. \7 AND EN BERGHEN (1979, 1 981) has published an identification key to 
the inland species. SCHL\IACI<-.:ER (19&5) has edited a national distribution atlas. V AKDER­
POORTEN (1997) and SoTJAl1X & VANDERPOORTEN (2001) have published regional dis­
tribution data, offering a view on the dynamics of the bryoflora in a limited area. A recent 
checklist is available (SOT!Al'X & VA:--JDERPOORTEN 2002), with an even more recent 
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addition (SoTL\1 'X et al. 2003). Main collections are kept at the herbaria BR (National 
Botanic Garden of Belgium, Meise), LG (l1niversity of Liège) and CM\' (Centre Marie­
Victurin, Vierves-sur-Viroin). 

R�ftrmces and.f'urther readin,� 

GR \DSTEIN, S .R.  & \' \N MELICK, H.1\1.H.,  1996. De Nederlandse 
Levermossen en Hauwmosscn. Flora en verspreidingsatlas van <le 
Nederlandse Hepaticae en Anthocerotae. Stichting l'itgeverij Ko­
ninklijke :-.ederlandse Natuurhiscorische \'ereniging, L1trecht: 366 
pp., 138 fig., 1 22 maps. 
P H< ll'., J . A. ,  1999. The liverwort flora oî the British Isles. Harley 
Books, Colchester: 626 pp. 
St.HUI ,,u,,.R, R. (ed.), 1985. Atlas de distribution des bryophytes de 
Belgique, du Grand-Duché de Luxembourg et des �égions limit­
rophes. 1 .  .\nthocerotae & Hepaticae ( 1830-1 984). Jardin Botanique 
National de Belgique, Meise: 41 pp., 13 fig., 1 69 maps. 
SCHl 'M \! KI.R, R. & 1\1 \RTINY, Ph., 1995. Threatened bryophytes in 
Europe including Macaronesia. In: Red data book of European 
Bryophytes. Eurupean ï.ommittee for the Conservation of Bryo­
phytes, Trondheim: 29-193. 
Sem �l \CKER, R. & \'.\1' 1, J., 2000. Identification keys to the liver­
worts and hornworts oî Europe and ::\1acaronesia (distribution and 
statusJ. Documents de la Station scientifique des Hautes-Fagnes, 3 1 :  
160 pp. 
S�IITH. A. I . F. .. 1 990. Tht' li\'erwnrt� nf Rrit�in 'lnrl lrPl'lrn� r'lm­
bridge l'niversity Press, Cambridge: 362 pp. 
S0T1 u·x, A., Sc >1 1 \l'X, 0. & Dt \'I\'II-.R, J .-P., 2003. Scapania ralcico/a, 
hépatique boréo-montagnarde nouvelle pour la bryoflorc belge, dans 
le district l\losan. Be{�ia11 Joumal of Boial!V, 135: 88-91 .  
Sc >TI \l'X, A .  & V,\NDbRPO! >RTEN, A., 200 1 .  Atlas bryologique du 
Brabant wallon (Belgique). Lejnmia (NS), 167: 1 -77. 
Son \l'X, A. & V ANDERPOORTEN, A., 2002. Checklist of the Bryo­
phytes of Belgium. Be{�ian Journal of Bolaf!Y, 1 34 (2): 97-120. 

Lophocolea hehrophy//a (Hepatophyta), a common liverwort on 
dccaying trees (f) National Botanic Garden of Belgium, draw­
ing by 0. \' 1:-; DE KERCKHO\T). 

V Al'.DEN BERGHEN, C., 1 979. Flore des hépatiques et anthocérotes de 
Belgique. Jardin Botanique National de Belgique, Meise: 1 56 pp. 
VAM)EN BERGHEN, C. ,  1981 .  Flora van de levermossen en de hauw­
mossen van België. Nationale Plantentuin van België, Meise: 1 52 pp. 
V \NDF.RPOORTEN, A., 1997. :\ bryological survcy of the Brussels 
Capital Region. Scripta Botanica Bc{�ica, 14: 83 pp. 
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ANTHOCEROPHYTA - HORNWORTS 
(HAUWMOSSEN - ANTHOCÉROTES - HORNMOOSE) 

Dominant and free-living gametophyte; thalloid of many species looking rosette-
• like; elongated sporophyte splits in mature stage; unicellular rhizoids; most cells 

have a single chloroplast; sporophyte with stomata; no specialised conducting tissues; 
spores for dispersal; small group ,vith approx. 1 20 (1 00-150) species worldwide. 

The questionnaire has been complctcd by Herman STIEPERAERE and André SoTIAl'X 
(National Botanic Garden of Belgium). 

Five species have been recorded. Most important geographical region 1s the 
Pleistocene sandy lowland (Flemish and Campine district) . Habitat loss forms the 

main threat. The specics have a preference fur bear moist soils, where they act as pioneers; 
for example, several new discoveries have been made in abandoned agricultural fields under 
nature management. A fifth species has recently been recognised as new to the Belgian flora 
(HEYLEN et al. 2001 ) .  Knowledge is good. VANDEN BERGHEN (1979, 1981 )  published an 
identification key for inland species. SCHl'M,\CKER (1 985) has edited a national distribution 
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atlas, while V ANDERPOURTEN (1 997) and SOT!Al'X & VANDERPüüRTEN (2001)  published 
regional distribution data. A recent checklist is available (SOTL\L'X & V ANDERPOORTEN 
2002). Main collections are kept at the herbaria BR (National Botanic Garden of Belgium, 
Meise), LG (University of Liège) and CMV (Centre Marie-Victorin, Vierves-sur-Viroin). 

R�ferences andf11rther readinj!, 
GR \DSTEIN, S.R. & \',\r,; MEI.IC:K, 1 -1 .M. H., 1 9%. De Nedcrlandse Levcrmossen en Hauwmosscn. Flora en 
versprcidingsatlas van de Nederlandse l lepaticac en Anthoccrotae. Stichting l'itgeverij Koninklijkc Nederlandsc 
Natuurhistorischc Vereniging, Utrecht: 366 pp., 138 fig., 122 maps. 
HEYLEN, O., J ANSSENS, C. & GYSl,LS, J., 2001 .  Over de reanimatie van stekelhauwmos (Anthoceros ca11casic11s 
STEPH.) en andere ha�wmossen. lr'ie/eu•aal, 67: 1 3-14. 
PATON, J .A.,  1999. The liverwort flora of the British Isles. Harle\" Books, Colchester: 626 pp. 
SCHl'M \ŒER, R.  (ed.), 1985. :,tlas de distribution des bryophytes de Belgique, du Grand-Duché de Luxembourg 
et des régions limitrophes. 1. Anthocerotae & Hepaticae ( 1830-1 984). Jardin Botanique National de Belgique, 
Meise: 41 pp., 13 fig., 169 maps. 
SCIJDI KI..J .R, R. & J\l,\RTINY, Ph., 1995. Threatened bryophytes in Europe including Macaronesia. ln: Red data 
book of European Bryophytes. European Committee for the Conservation of Bryophytes, Trondheim: 29-193. 
Sc IJllM \CKI .R, R. & \' IN 1, J ., 2000. Identification kcys to the livcrworts and hornworts of Europe and 
Macaronesia (distribution and status). Documents de la Station scientifique des Hautes-Fagnes, 3 1 :  1 60 pp. 
SoTJ.ll 'X, ,\. & \'.INDl"RPOORTIJ,, A., 2001 . Atlas bryologiquc du Brabant wallon (Belgique). Leje1111ia (NS), 
167: 1 -77, 
SoTIAl'X, A .  & \'  INDERPOORTEN, ,\., 2002. Checklist of the Bryophytes of Belgium. Be��ian jouma/ of Botal!Y, 
1 34 (2): 97-120. 
\' \'iDEI\. BERGHEN, C., 1 979. Flore <les hépatiques et anthocérotcs de Belgique. Jardin Botanique National de 
Belgique, Meise: 1 56 pp. 
VANDEi'< BERGHEN, C., 1981 .  Flora van de levermossen en de hauwmossen van België. Nationale Plantentuin van 
België, Meise: 1 52 pp. 
\' 11\.DERPOORTEN, A., t 9r. A bryological survey of the Brussels Capital Region. Jcripta Bota11ica Be��icd, J.1.: 83 pp. 

BRYOPHYTA - MOSSES 
(BL,\O;\IOSSEN - :--.fOl 'SSES - L\ l'BMOOSI•:) 

A ht(f!,e 1111mher of organisms haz,e heen called 'mosses' , h11t the or;ganisms in the present /!,ro11p are 
the 'commo11' mosses. S11hdiz>ision is subject to dismssion, but three classes are gmeral(y accepted: 

the Sphagnidae or peat mosses, the Andreaeidae or granite mosses and the Btyidae or 'tme' mosses. 

Dominant and free-living gametophyte; rhizoids are multicellular; most cells have numer­
ous chloroplasts; several species produce gemmae; growth from an apical meristem in the 
Bryidae; protonema stage grows by a marginal meristem followed by growth from an apical 
meristem in the Sphagnidae; some species have non-lignified conductive tissue for water 
transport; sporophyte has stomata, forming spores (and gemmae) for dispersal; terrestrial, 
epiphytic and a few aquatic species; approx. 9,500 (7,500-12,500) species worldwide. 

The questionnaire has been completed by Herman ST!EPERAERE and André SoTL\CX 
(National Botanic Garden of Belgium). 

So far, 557 species have been recorded. Another 20 are expected. The total 
number increased with 10% since 1 985, due to dedicated research. The real trend 

1s probably the reverse, as a result of habitat Joss, drainage, intensive agriculture and 
atmospheric deposition. The most important geographical regions are the higher altitudes 
[Ardenne (incl. Haute Ardenne), Meuse district], followed by the Gaume and Middle 
(Brabantine district), and Lower Belgium (the Pleistocene sandy region) . Rocks, rocky 
outcrops and calcareous fen are very important habitats for the survival of special taxa. 
Knowledge is good. Sorne alien species are rapidly spreading (STIEPER,\ERE 1994, STIE-
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PERAERE & J ACQUES 1 996). The exploration of the urban environment has yielded 
interesting discoveries during the last decade (STIEPER,\ERE & HOFFMANN 1 993, Z\'(AENE­
P< JEL et al. 1 994, V.\NDERPOORTEN 1 997, ÜUR\'C\EL & L< JCK 2000). The bio-indicating role 
of bryophytes for the water quality in Belgian rivers has been studied by EMPAIN (1 973, 
1 974) and, more recentl y, V ANDERPOORTEN & EMP,\IN (1 999) . Regional distribution atlases 
have been published by VANDERPOORTEN (1 997) and SOTL\l'X & V ANDERPOORTEN (2001) ,  
the latter offering an illustration of the dynamics (disappearance, expansion) of the 
bryoflora on a local scale. A recent checklist is available (SoTL\l'X & \'.\NDERPOORTEN 
2002). J\lain collections are kept at the herbaria BR (National Botanic Garden of Belgium, 
Meise), LG (Cniversity of Liège) and CMV (Centre Marie-Victorin, Vierves-sur-Viroin) . 

3 
Ca111p_rlop11s ù1trofl,x11s (Bryophyta), an estahlished alien moss ( Ç National Botanic Garden of Belgium, drawing bv 
0. \' \1'. DE KLRCKHO\'E). 
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EUTRACHEOPHYTA - VASCULAR PLANTS 
(V.\ATPL\NTEN - PLANTES VASCl'LAlRES - GEF.\SSPFL\NZEN) 

• 
In vascular plants, the sporophyte is the dominant generation and the gameto­
phyte greatly reduced: the sporophyte is free-living, branched and bearing many 

sporangia; include a number of seedless rnscular plant groups and the seed plants; habitus 
differentiated in roots, stems and leaves; vascular tissues present; secondary growth 
confined to the seed plants; spores or seeds for dispersal. 

'PTERIDOPHYTA' - SEEDLESS VASCULAR PLANTS 
(Y.\RENPL:\NTE� - PTERIDOPHYTES - fARNPLANZEN) 

A !'ernam!ar ( parap�yletic) na,m for the Jo!!ou•ing gro11ps �f 11011 seedjorming z•asmlar 
plants. 

LYCOPHYT A - L YCOPHYTES 
(!.YCC lFIETEN - l.YCC JPHYTES) 

Sorne species are more or less dichotomously branched; stem of most species 
protostele or modified protostele; leaves microphylls; sporangia on or in the axills 

of sporophylls; Lycopodiaceae (clubmosses - wolfsklauwen - lycopodes - Barlappe) homo­
sporous, Selaginellaceae (lesser clubmoss - mosvarens - sélaginelles - Moosfarne) and 
Isoetaceae (quillworts - biesvarens - isoètes - Brachsenkraut) heterosporous; spores for 
dispersal; terrestrial and aquatic species; approx. 1 ,000 species worldwide. 

The questionnaire has been completed by Ronald \'L\1'.E (Ghent l1niversity) . 

A tota-l of 1 1  (nine according to some authors who consider Diphasiastr11?J1 issleri 
and D. zeilleri as hybrids) species have been recorded, with another one to be 

expected and one non-native. Of these, nine species ( or seven, see above) belong to the 
Lycopodiaceae, one to the Selaginellaceae and one to the Isoetaceae. Isoetes lac11stris occurs 
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near the Belgian border. Numbers have decreased since 1905, mainly due to habitat Joss. 
Most important geographical regions are the higher altitudes (Haute Ardenne, Ardenne) 
and the Pleistocene sanùy region (Flemish and Campine district). The Hautes Fagnes was 
the sole region where Selaginefla helvetica (single observation), and the now extinct Dipha­
siasfrttm issleri and Diphasiastr111n compla11at11m, were found. The other Diphasiasfrt11JJ species, 
except D. tristacl!_y11m, have disappeared too. Selaginella kra11ssia11a is known as an escape that 
can overwinter. Isoetaceae only occur in oligotrophic standing waters of the Pleistocene 
sandy region, which are not used for recreation. Sorne Lycopodiaceae are under pressure 
due to Picea and Pi1111S plantations. Ali habitats suffer frorn atrnospheric deposition. Know­
ledge is good. An identification key is available in the flora of Belgium and neighbouring 
regions (L\MBINO:-.: ,t al. 1998, 2003). The Plant Atlas (VAi\. RuMP.-\EY & DELVOS,\LLE 
1979) gives distribution maps for all species. Main collections are kept at the herbaria BR 
(National Botanic Garden of Belgium, Meise), BM (Natural History Museum, London) and 
LG (University of Liège). 
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SPHENOPHYTA - HORSETAILS 

(P,\i\RDEST.HRTF.N - PRÊLES - SCH,\CHTELH,\Ll\lE) 
Only one recent genus: Eq11iset11m; not dichotomously branched; stems eustele-like 
siphonostele; leaves scale-like macrophylls/megaphylls; sporangia on sporophores 

in strobili at the apex of the stem; hornosporous; dispersal by formation of spores; terrestrial 
and semi-aquatic species; only 15 species worldwiùe. 

The questionnaire has been completed by Ronald VIANE (Ghent University). 

Seven species have been recorded, with an additional one to be expected. Species 
number remains constant, but wetland species show some decline. ëq11iset11m 

variegatum, primarily found in dune slacks, has shown a strong decline. For the group as a 
whole, all geographical regions are important, with the coastal dunes especially important 
for E. 1•ariegatt1JJJ and the loam plateau and Gaume for E. telmateia. Knowledge is good. An 
identification key is available in the flora of Belgium and neighbouring regions (LAMBINON 
d al. 1998, 2003). The Plant Atlas (V.\N RoMPAEY & DELVOSALLE 1979) gives distribution 
maps for all species. Main collections are kept at the herbaria BR (National Botanic Garden 
of Belgium, Meise), GENT (Ghent Cniversity) and LG (University of Liège). 
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PTEROPHYT A - FERNS 

(VARENS - FC)l'Gf<:RES - fARNE) 

r-.iot dichotomously branched; stems in some a protostele, in others siphonostele 
' or more complex types; leaves megaphylls; sporangia on sporophylls, sometimes 

clustered in sori; ail homosporous, except the heterosporous 'waterferns' Marsileales and 
Salviniales; spores for dispersal; terrestrial, rarely aquatic species; approx. 1 1 ,000 species 
worldwide. 

The questionnaire has been completed by Ronald VI,\NE (Ghent University). 

So far, 42 species have been recorded, although some doubt exists 
on the true native status of Botr_ychitm, si!Jlple:,: (possible, but maybe 

erroneous herbarium label), Afattmccia strttthiopteris (almost certainly native), 
Saf11inia natans (doubtful) and Azoffa filimfoides (extinct and re-established). 
Another four species could be expected. Asp!e11it11n is the most numerous 
genus with eight species. Numbers have decreased since 1950 with 10% to 
12 °10 ,  or four or five species, mainly due to habitat Joss. The most important 
geographical regions are the higher altitudes (Ardenne, Meuse district), 
followed by the Gaume and Middle (Brabantine district) and Lower Belgium 
(the Pleistocene sandy region). ln Lower Belgium, old walls, quays and 
graveyards in historie cities are important habitats for ferns (JADEM 1975, 
LA� L,\l',;Dl'YT & HEYNEM •\N 1999). K.nowledge is good. An identification 
key is available in the flora of Belgium and neighbouring regions (L.\MBINON 

et al. 1998, 2003). The Plant Atlas (V AN RoMPAEY & DEL \'OSALLE 1979) 
gives distribution maps for almost ail species. Main collections are kept at the 
herbaria BR (National Botanic Garden of Belgium, Meise), GENT (Ghent 
University) and LG (University of Liège). 
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Botrychium !tmaria (Pterophyta), a 
threatened fern of nutrient-poor soils 
(IG National Botanic Garden of Bel­
gium, drawing by A. CLEl'TER) .  

P ,GE., C.N., 1 997
• The ferns of  Britain and  Ireland, 2nd edition. Cambridge l'niYersity Press, 

Cambridge: 54U pp. 
PRELLY, R. (coll. Bm'DRIE, :\!.), 200 1 .  Les Fougères et plantes alliées de France et d'Europe 
occidentale. Paris, Berlin: 432 pp. 

PR1 > 1, . \ R  Yl  l'!î( \ '\.D 1\1 >T \ '\. li D l \  1 R� IT) 77 



78 

R H  H ,  T.C.G. & J J R�IY, A.C:., 1 998. Plant crib 1998. Botanical Society of the British Isles, Lon<lon: vii + 391 pp. 
Tl Tlê'., T.G., HLYWC lOD. V.H._ Bl'RGEs, N.A. ,  \' \LENTINF., D. H.  & i\frn >R�., M.D., 199.>. Flora Eurnpaea. 
Volume 1 .  Psilotaceae to Platanaceae. 2nd ed. Cambridge l'niversity Press, Cambridge: 629 pp. 
V IN LINDl'YT, \X'. & Hf .Yi'-! ,11.\K, c; . ,  1 999. Varens op de muren van C ;ent. Dmnnrliera, 74: 2- l l l. 
V \N Ro,\IPAEY, E. & D1 :1.vos -1LLE, L., 1978. ,\tlas <le la flore belge et luxembourgeoise. Ptéridophytes et 
Spermatophytes. Commentaires / .\tlas van de Bclgische en Luxemburgse Flora. Pteridofyten en Spermatofyten. 
Tekstgedeelte. National Botanic Garden of Belgium, .\leise: 1 1 6  pp., 19 fig. 
V \N Ro�!P,\EY, E. & DEl.\'OS,\LLE, L., 1 979. Atlas de la flore belge et luxembourgeoise. Ptéridophl'tes et 
Spermatophytes / Atlas van de Belgische en Luxcmburgsc Flora. Ptctidofyten en Spermatofyten. 2nd edition. 
National Botanic Garden of Belgium, Brussels: 1 530 maps. 

SPERMA TOPHYT A - SEED PLANTS 

(ZA,\DPLANTEN - SPERMATOPHYTES - SA.\IENPFLANZEN) 
Seed plants form seeds for dispersal; a seed consists of a seed coat (intcgumcnts), 
an embryo and stored food; it develops from an ovule that consists of the 

megasporangium, the single retained megaspore in it and one or two integuments; male 
gametophytes develop inside pollen grains; antheridia are lacking; five divisions with living 
representatives, two of which occur in Belgium: the Pinophyta (syn. Coniferophyta) or 
conifers and the Angiospermae (syn. Anthophyta) or flowering plants. 

PINOPHYTA (syn. CONIFEROPHYTA) - CONIFERS 

(!\..\.\LDBO.\IEN, CO"-IFEREN - CO�JFf'.'.RES - NADF.Ll !c'll.ZER, G \BELJ\:ER\'J(;E N ,\CKTS.\.\!ER) 
1 ogetner w1th the three ct1v1s1ons lackmg m Belgrnm commonly grouped as 
gymnosperms; ovules exposed on the surface of megasporophylls; fertilisation 

of egg ce!! by one sperm of male gametophyte; stored food in seed is provided by female 
gametophyte; approx. 630 species worldwide. 

Only two species are considered indigenous: Juniperus com,mmis and Ta.,:11s baccata, 
with conflicting opinions on the true nature of a few stands of Pin11s {}'fz•estris. The 

latter is often planted in sylviculture, as other Pi1111s species are and, primarily, Picea abies 
(for the former coal mining industry and for wood production). Many individual localities 
of Ta:,:11s haccata and Pinus sy!z1estris are debated on their indigenous status. A lot of species 
are also used in horticulture, with as a result some garden escapes rarely found in the wild. 
Knowledge is good. An identification key is available in the flora of Belgium and 
neighbouring regions (LAl\lBJNON et al. 1998, 2003) . The Plant Atlas (V,\N ROMPAEY & 
DELVOSALLE 1 979) gives distribution maps for the species, except for Pin11s {Ylvestris. Main 
collections are kept at the herbaria BR (National Botartic Garden of Belgium, Meise), 
GENT (Ghent University) and LG (University of Liège). 
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ANGIOSPERMAE (syn. ANTHOPHYTA) - FLOWERING PLANTS 

(BLOE:MPLANTEN, ANGIOSPERMEN - ,\NGIOSPER:\IES, PL.\NTES :\ FLEL'RS - BEDECKTSAMER, 
BLÜTENPFL\NZEN) 

Flowerlike reproductive structures; ovules enclosed by carpels often differen-
t tiated to form an ovary; stamens derived from microphylls, with anthers bearing 

two pairs of pollensacs; fertilisation of egg cell by one sperm of male gametophyte; stored 
food in seed provided by the second fertilisation between second sperm and polar nuclei 
( double fertilisation); fruits con tain mature avaries, with mature seeds; approx. 230,000 
(222,700-258,700) known species worldwide. 

Questionnaire completed by Leo VANHECKE (National Botanic Garden of Belgium). 

Approx. 1 ,350 ( 1 ,250-1 ,430) species are considered 'indigenous' (including some 
species naturalised since a long time). This figure also varies with the taxonomie 

status given to the taxa in apomictic genera such as Tara.,:ac1m1 , l lieracimn, R11bus, A/chemilla, 
etc. One taxon on the level of variety is endemic: Semperl'Îl'IIJJJ fimckii var. aqualiense (but 
some authors consider it to be a triple hybrid). Another taxon, Brom11s bromoide11s, almost 
exclusively restricted to Belgium, has not been seen since 1935 (Tm'RN.\Y 1 968). The 
territory is divided in a number of geographical regions, called plant districts, each of them 
with its own characteristic flora. V.\N L.\NDUYT et al. (2000) published a report on the 
botanic quality of habitats, based on combinations of vascular plant indicator species. Main 
reason for important decline is habitat loss. Remainders of the habitats suffer from 
fragmentation, overdressing, drainage, atmospheric nutrient deposition, eutrophication 
and pollution in general. Nutrient-poor soils and waters are not adequately protected. 
Heaths, bogs, fens (including calcareous fens), chalky grasslands and weed communities, 
and coastal habitats such as strandlines (trampling and beach cleaning), sait marshes, dune 
slacks and grasslands, are among the most vulnerable. 

This is by far the best known group in the plant kingdom and Belgium is no exception to 
this statement. New species added to the flora during the last quarter of the 20th century are 
mainly the result of dedicated research in difficult groups such as bramble, some genera of 
orchids (BOI 'RNi,RL\S 1998, TYTEC\ 2003) or neglected groups like thalassoc�orous species 
(RAPPÉ 1996) and indigenous trees and shrubs (M:\ES 1 997, 2002). An important trend is the 
rapid spread of alien species due to increased human transport activity or deliberate 
introduction (L\l\ŒINON 1997). In some spectacular cases, existing communities are 
invaded, dominated or completely replaced by naturalised -or naturalising- species (e.g. 
HOSTE & VERLOOVE 2001 ), probably causing irreYersible changes in our wild flora at a 
speed never seen before. Another human-induced phenomenon is the inland spread of 
certain coastal species, due to the use of deicing agents on the main traffic axes in winter 
(RAPP�'. 2000). A recent report on the subject of alien species in the wild in Flanders presents 
a checklist of taxa almost as long as the indigenous list (VERLOOVE 2002). 

A (now dated) checklist has been published by STIEPER.\ERE & FRANSEN (1982). DELVO-· 
S.\LLE et al. ( 1969) and V ANHECKE (1985) have drawn a list of threatened species. An 
identification key is available in the flora of Belgium and neighbouring regions (LAi\!BINON 
et al. 1 998, 2003). The Plant Atlas (V.\N Roi\fPAEY & DEL\'OSALLE 1 979) gives distribution 
maps for the indigenous species. For the northern part of the country, Flanders, a red list of 
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endangered species has recently been published as an appendix to VAN LANDL 'YT et al. (1999). 
A synthesis of trends and threats at province level is presented by BERTEN & GORA (2002). 
,\lso in Flandc.rs, a regi�ter with ecological inùicator values for the inland vascular flora is 
available on cd-rom (BIESBROl 1CI-; et al. 2001) .  A document established through a similar 
approach, but restricted to woodland plants, is published for the southern part of the country 
(Dl 'LIÈRE et al. 1996). Main collections are kept at the herbaria BR (National Botanic Garden 
of Belgium, Meise), GENT (Ghent University) and LG (University of Liège). 
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I Ïsmm album (AngiospermaeJ, a flowering halï-parasite (:[. National Botanic 
Garden of Belgium, drawing by G. \" \N AssrHr).  
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EUMYCOTA - TRUE FUNGI 
[(ECHTE) ZWAMMEN - CHAMPIGNONS - ECHTE PILZE] 

The true fungi are mostly terrestrial, heterotrophic organisms; cells have a cell 
1 wall containing chitin; although unicellular forms exist ( = yeasts), most are 

filamentous; fungal filaments are called hyphae, the whole packing and network of hyphae 
being called a mycelium; hyphae with (septate) or without crosswalls (aseptate, coenocytic); 
densely packed hyphae (mycelium) in many cases form the 'fruiting' bodies called mush­
rooms, toadstools, puffballs, etc. 

'CHYTRIDIOMYCOTA' (syn. ARCHEMYCOTA) - CHYTRIDS 
(- CHYTRIDES - FLAGELLATENP!LZE) 

Recent{y, strong el'idmce bas heen pttt forward tbat tbis is a parap�yletic gro11p (B.\RR 2001 ,  
SCHÜSSLER e t  al. 2001 ) .  Aseptate or  coenocytic hyphae; reproduce asexually by  

forming zoospores; sexual reproduction i s  unknown or doubtful in most species; oogamous 
reproduction (oospores) is however known in the Monoblepharidales; inhabitants of soi!, 
fresh water and estuaries; most live saprobic, but pathogens of plants (S. yncb)'trium, Olpidi11m, 
vector of plant pathogenic viruses), other fungi and animais are known; approx. 914 species 
worldwide, e.g. many 'water moulds', Allomyces, etc. 

The questionnaire has been completed by André FR,\ITCRE (National Botanic Garden of 
Belgium). 

A list with 57 species has been published at the end of the 1 9th century (DE 
WILDEl\1.\:--! & DL'R,\ND 1 898-1907). This group is poorly known in Belgium. 

References a11d.f11rtber readù�I!, 

,\I.EXOP< >l 'LOS, C, M1�1s, C & BI. u "\n,u., M., 1 996. lntroductory mvcologv. Fourth edition. \X'iley & Sons, 
New York: 869 pp. 
B IRR, 0.J ., 2001 .  Chytridiomrcota. ln: Mc: L\l'GHI.IN, D.J . ,  Mc L \l 'GHI.IN, E.G. & LJ �l"F, P.A. (edsJ, The 
Mycota. \'Il. Systematic and Evolution: part :\. Springer-Verlag, Berlin: 93-1 1'2. 
Su1f'SSLER, A., ScH\\ \RZOTT, 0. & \X'.\LKER, C., 2001 .  ,\ new fungal phylum, the Glomeromycota: phylogeny 
and evolution. Afrcolo,�ica/ Research, 1()5 ( 12):  1 41 3-1421 .  
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'ZYGOMYCOTA' (incl. GLOMEROMYCOTA) - ZYGOMYCETES 
(JL'KZ\'\'J\MMEN, \'ÇJERZ\X'A!l.!:--!EN - ZYGOl\fYCi:TES - joCHPILZE) 

The eco/ogical[)' and economical(y importa11t arb11scular IIJ_Jiorrhizal ( A.AI) Jimgi, crucial in 
- the ecology and physiology of land pla11ts, together n-ith Geosiphon pyriformis, an endocyto-

hiotic f1mt,11s, han rece11t[y heen separatedfrom the 2_ygo11o•cota and put in a phylum of their on•n: the 
Glomero11J_Jcota (SCH('SSLER et al. 2001 )  . .  · ls  the major part �( the latter 11sed to be classified Jl'ithin 
the c!ass '7,_)'g017!VCetes, hoth phyla are still treated together here. J\1oreo1•er, there is strOllJ!, fl'idence that 
the remaind,r of the 2_;,gonJ_Jcota, i.e. e:,:cl11di11g the Glomerov�vcota , is in fac! a paraplD•lehc gro11p 
(ScHCSSLER d al. , op.cit.). 

Ase>ptate or coenocytic hyphae; reproduce ascxually by forming non-motile �pures or 
sexually by the zygospore formed in the zygosporangium; most are commonly known as 
moulds (schimmels - moisissures - Verschimmeln) but this is a general term that designates 
any fongus without a fruiting body; species of the class Zygomycetes live on a variety of 
substrates: soi!, dung, plants, mushrooms, animais (including man and his food), as sap­
robes or parasites; some are mycorrhizal; species of the class Trichomycetes (about 230 
species worldwide) are obligate symbionts, mostly commensals, but a few are parasites 
within the digcstiYe tract of arthropuds; approx. 1 ,090 species worldwide . 

• '-lo quest1onna1re has been returned. 

\'.\NDE\'EN et al. (1996) mention only 15 spec1es, but this figure is irrelevant, 
merely being the number of taxa observed during fieldwork focused on macro­

fungi. THOEN (1988) mentions four species of E11dogo1ie (now in Glomeromycota). Appar­
ently, no synthesis of knowledge on Zygomycota and Glomeromycota is available in 
Belgium. Important collections of economically or medically important species and strains 
are kept in the Belgian Co-ordinated Collections ofMicro-organisms, (Agro-)industrial Fungi 
& Yeasts Collection (BCCMn1/ Ml1CL, http://wwv,.belspo.be/bccm/mucl.htm) and Biome­
dical Fungi & Yeasts Collection (BCCMn1/IHEM, http://www.belspo.be/bccm/ihem.htm). 

Refrences and ji1rther reading 
Au,xoPOl 'U >S, C., M1�1s, C. & Br. \CKWELL, :\L, 1 996. lntroductory myco!ogy. Fourth edition. \X'iley & Sons, 
New York: 869 pp. 
BENNY, G.L., 2001 .  Zygomycota: Trichomycetcs. [11: Mc L\l'GHLI1', D,J., Mc LAl'GHLII'<, E.G. & LEMKE, P.A. 
(eds), The Mycota. VII . Systematic and Evolution: part A. Springer-Verlag, Berlin: 1 47-160. 
BENNY, G.L. , Hl'MBER, R.A. & MORTON, J .B. ,  2001 . Zygomycota: Zygomycetes. In: Mc L \l!GHLIN, D.J., 
Mc L -\l GHLIN, E.G. & LEMKE, P.A. (eds), The Mycota, VII. Systematic and Evolution: part A .  Springer-Verlag, 
Berlin: 1 13-146. 
Sc HC-SSLER, A., SCH\'C ,\RZOTT, D. & W.\LKER, C., 2001 .  A new fungal phylum, the Glomeromycota: phylogeny 
and evolution. A{pcolo,�ical Research, 105 (12): 1 413-1421. 
THOI,N, D., 1988. Catalogue des champignons hypogés de Belgique et du Grand-Duché de Luxembourl-(. 
Dumortiera, 41 : 4-18 .  

AscoMYCOTA (excl. LABOULBENIALES and LICHENISED ASCOMYCETES) - ASCOMYCETES 
(ZAI--:JESZ\X'J\.Ml\fEN - ASCOMYCÈTES - SCHLAl'CHPILZE) 

Scptate hyphae; sexual spores (ascosporcs) arc formcd in a typical ascus (sac 
fungi); ascocarp present or absent; diversity of forms and life strategies is large: 

e.g. powdery mildew, Dutch elm disease, morels, truffles, beer yeast; many species exhib.it 
an additional asexual reproduction process by the formation of conidia (see Deuteromy­
cetes) or by having a yeast phase (mostly unicellular); occur on a large variety of substrates 



as saprobes, parasites and predators: soi!, dung, in bark, wood, leaves, associated to algae in 
lichens (treated separately lower), even in marine habitats; many are associated with 
particular plant species; Ascomycetes ail in: approx. 32,800 species worldwide; excluding 
the groups mentioned in the above title (they are treated separately below): approx. 1 7,400 
spec1es. 

The questionnaire, restricted to the Pezizales, Elaphomycetales, Helotiales, Rhytismatales, 
Ostropales, Erysiphales, Taphrinales, Sphaeriales, Clavicipitales, Diaporthales, Hypo­
creales, Sordariales, Xylariales and Dothideales, has been completed by Bernard DECLERCQ 
(independent expert, Wachtebeke). 

Approx. 2,000 (between 1 ,800-2,200) species are known from Belgium, but this 
estimation is not complete since some taxa are not taken into consideration, 

including among others the yeast Dfkkera br11xelfensis (involved in the spontaneous 
fermentation that yields the lambic and gueuze beers, typical for the vicinity of Brussels). 
ln fact, this figure should be compared with an adjusted worldwide total, restricted to the 
orders mentioned above, i.e. 8,500 species. Knowledge is fairly good, but supported by very 
few people. Roughly estimated, some hundreds additional species are to be expected on the 
territory, based on the situation in neighbouring countries. The highest diversity is found in 
the southern part of the country: Ardenne (incl. Haute Ardenne), Gaume, river Meuse 
valley and tributaries. 

Saprobic species on endangered plants and hydrophilic species (water quality) are especially 
vulnerable. A partial checklist is available (V ANDF.\'EN et al. 1996). A Red List of some 
macrofungal taxa, including information on a number of trends, is available for the 
northern part of the country (\X'ALLEYN & VERBEKEN 1 999). Two sets of distribution 
maps of macrofungi (incl. Basidiomycota) have been published (HEINEMANN & TH0EN 
1981, FRAITl'RE et al. 1 995). The herbaria at the National Botanic Garden of Belgium (BR), 
Ghent University (GENT) and University of Liège (LG) harbour the largest collections. 
Important collections of economically or medically important species and strains are managed 
by the Belgian Co-ordinated Collections of Micro-organisms, (Agro-)industrial Fungi & 
Yeasts Collection (BCCMTM/MUCL, http: //www.belspo.be/bccm/mucl.htm) and Biomedical 
Fungi & Yeasts Collection (BCCvfTl\l/IHEM, http://www.belspo.be/bccm/ihem.htm) . 

Referfnces and Jurt/Jer reading 

B.\RR, D.J. ,  2001 .  .\scornycota. fo: Mc L \l 'C;Hu:-:, D.J., Mc L.\l'GHL11', E.G. & LEM1'.E, P.A. (eds), The Mycota. 
VII. Systernatic and Evolution: part A. Springer-Verlag, Berlin: 1 6 1 - 1 77. 
BREITE;>;B.\CH, J.  & KR \NZUN, F., 1981. Champignons de Suisse. Torne 1. Les Ascomycetes. Mykologia, Lucerne: 
310 pp., 390 color photos. 
C\1':0N, P.F., HA \\'KS\X'ORTH, 0 .L. & SHER\X' OOD-P11s.t:, �!.A . ,  1 985. The British ,\scomycotina - an annotated 
checklist. Commonwealth Agricultural Bureaux, Slough: 302 pp. 
DL H< lO<,, G. S., Gt' \RRO, J . , GiëN!è, J. & FIG! 'ER.IS, M .J . ,  2lllll l. Atlas of clinical fungi. 2nd edition. Ccntraalbureau 
voor Schimmelcultures 'l'niversitat Rovira i Virgili: 720 pp. 
E1.1.1,, 1\1.B. & E1.1.1s, J .P., 1 997. M icrofungi on land plants. An Identification handbook. Richmond Publishing, 
Slough: 868 pp. 
Er.us, M .B. & ELLIS, J .P. ,  1998. M icrofungi on misccllaneous substrates. An identification handhook. Richmond 
Publishing, Slough: 244 pp. 
FR \!Tl'RL, A. ,  H1:.1N f-.M.1:,.;r--:, P., MONNENS, J. & THOL's, 0., 1 995. Distributiones Fungorurn Belgii et Luxem­
burgi. Part 2. Scripta Bota11ica Be(�ica, 12 :  1 - 136, 57 maps. 
HANLIN,  T.H., 1 992, 1 998. lllustrated genera of Ascomycetes. The Arnerican Phytopathological Society, l'S,\. 
Vol. 1 :  263 pp., vol. 2: 258 pp. 
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H1 11'DL\NN, P. & THm:ts,, D.,  198 1 .  Distributioncs Fungorum Belgii et Luxcmburgi. Part 1 .  Jardin Bqtanique 
National de Belgique, Meise: 56 pp., 80 maps. 
PHILLIPS, R . ,  1981 .  Paddestoelen et'l schimmels \'an West-Europa. Spectrum, l'trechc-Antwerpen: 288 pp. 
[ originally in English /Pan Books), alsn in French (SnlarJ anù ,,cher languages] 
VERMEL'LJ:N, H. ,  1 999. Paùdestoelen, schimmels en slijmzwammen van Vlaandercn. De \X'ielewaal Natuurvcreni­
ging vzw, Turnhout: 648 pp. 
\'ÇALLEY1', R. & V�RBEKEN, A. ,  1999. Een gedocumenteerde Rode lijst van enkelc grocpen paddestoelen 
(macroiungi) van Vlaandcren. Afededeli11.�en m11 bet lmtit1111t z·oor Naft111rbehottd, 7: 84 pp. 

ASCOMYCOT A, partim LABOULBENIALES 
Group of highly specialised ascomycetes, forming obligate associations with 
arthropods (insects, mites, few millipedes); mycelium is lacking in many species, 

the thallus being derived from enlargement and subsequent cell divisions of the two-celled 
ascospore; approx. 1 ,900 species worldwide. 

The questionnaire has been completed by André DE KESEL (National Botanic Garden of 
Belgium). 

So far, 100 species have been recorded in Belgium, almost exclusively on beetles 
(lnsecta, Coleoptera). Half of these species belong to the genus Lahott!henia (DE 

KESEL 1998). The group is poorly studied, but relatively well known in Belgium. Another 

the time being, only known from Belgium: Pha1t!o111J'Ces simp!ocariae and Labott!benia h_)'a!o­
poda. A checklist (DE KESEL & R,\i\lMELOO 1 992) and (unpublished) flora (DE KESEL 1997) 
exist. Partial results of the latter (identification keys for the genera Labou/benia and 
Rhachomyces and for the species on cockroaches) have been published (DE KESEL 1998, 
2001, 2002). 

Reprences and_fi1rther reading 
Bh'iJ \1!1N, R.K.,  1 971 .  Introduction and supplement to Roland Thaxter's contribution 
towards a monograph of the Laboulbcniaceae. Bibliotheca Afrcolo.�ica, 30: 1 - 1 55. 
DE KESEI., A., 1997. Contribution towards the study of the specificity of Laboulbe­
niales (Fungi, Ascomycetcs), with particular reference to the transmission, habitat 
preference and host-rangc of Labo11lbenia slackmsis. l'ni,·ersity of Antwerp (Belgium). 
Ph.D. thesis: 1 32 pp. 
DE Kt:SEL, A., 1 997. Flora van de Laboulbeniales in België. l'nivcrsity of Antwerp 
(Belgium). Appendix Ph.D. thcsis: 1 76 pp., 79 pl. 
ÛE KES�.L, A. ,  1998. Identification and host-range of the genus Labo11lbenia in  Belgium. 
Sterbeeckia, 18 :  1 3-31 .  
D1, KESEL, A., 200 1 .  Laboulbeniales (Fungi, Ascomycetes) from Belgian Blattodea. 
B111/etin l'ail de Koni11klijke Be{Rische T 'em,z�in.g l'OOr Entomologie, 1 37: 101- 106. 
DE KESEI., A.,  2002. I let genus Rhachnmyw (Ascomycetes, Laboulbeniales) in België. 
Sterbeeckia, 21 /22: 74-84. 
DE KESè.L, A. & RAMMELOO, J . ,  1 992. Check-list of Laboulbeniales (Ascomycetes) of 
Belgium. Be{�ian ]011mal �( Bota,,l', 124 (2): 204-214. 
Hl'LDÉN, L., 1 983. Laboulbeniales (Ascomycetes) of Finland and adjacent parts of the 
l'SSR. Karstenia, 23: 3 1 - 136. 
M.\JEWSKI, T. , 1 994. Laboulbeniales of Poland. Polish Botanical St11dies, 7: 466 pp. 
SA!-.T \M.\RIA, S. ,  1 998. Laboulbeniales, 1. Laboulbenia. Flora Mycologia Iberica. 
Volume 4. J. Cramer in der Gebr. Borntraeger Verlagsbuchhandlung, Stuttgart: 1 86 
pp., 41 fig. 

P�yritschiella hei11ema1111ia11a (Laboulbeniales), a staphy­
linid beetle parasite newly described from Belgium 
(t' National Botanic Garden of Belgium, drawing by 
0. V AN DE K1•.RCKHOVE) . 

S,Hfl.OSKF., H.W., 1 969. Beitragc zur Biologie, Ôkologic unù Systematik ùer Laboul­
beniales (Ascomycetes) unter besonderer Berücksichtigung des Parasit-\X'irt-Yerhalt­
nisses. Parasitologische Schriftenreihe, 19 :  1 76 pp. 
T.WARES, 1 . 1 . ,  1985. Laboulbeniales (Fungi, Ascomycetes). Mycolol!,ia Memoir, 9:  627 pp. 
WEIR, A., 1996. A preliminary host-parasite list of British Laboulbeniales (Fungi; 
Ascomycotina). b1tomolo.�ist, 1 1 5: 50-58. 
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'LICHENES' - LICHENS 

(KORST\IOSSEN - LICHENS - FLECHTEN) 
A lichen is a mutualistic symbiotic association between a fungal partner (the 
mycobiont) and an algal partner (the phycobiont or photobiont); alga can be 

filamentous, unicellular eukaryotic or prokaryotic (Cyanobacteria) ; lichens are named after 
the fongus, which is, however, never occurring as a free-living organism (in contradiction 
to the alga); most of the lichen-forming fungi belong to the Ascomycota, a minority to the 
Basidiomycota or anamorphic fungi; approx. 13 ,500 species worldwide. Incl11ded here are some 
otherftmgi that are 11s11al(y studied �y lichenolot,ists. 

No questionnaire has been returned. The following information has been compiled from 
the literature by Guido R,\PPÉ (National Botanic Garden of Belgium). 

� 
This element of the flora is reasonably well known. A total of 977 taxa are 
concerned: 832 lichens, 1 9  lichenicolous lichens, 1 09 lichenicolous fungi, 4 doubt-

fully lichenised fungi and 13 non-lichenised fungi. Sorne 200 dubious taxa have been 
mentioned for the country, but not accepted. Twenty-five taxa have been originally 
described from Belgium, of which only 1 6  are accepted (1 1 lichens, five lichenicolous 
fungi) . Forty-eight lichens and one lichenicolous fongus are considered extinct. The 
majority of these were only known from one locality. Local lichen deserts occur in areas 
of major air pollution (big cities, harbours with associated heavy industry, etc.). Because the 
quality of the air (S02 load) is recently evolving in the good direction, some species clearly 
show recovery. Nitrophilous species also are doing well during the last decades, due to 
atmospheric deposition. The urban environment can harbour interesting species on st<me 
artifacts, such as in old graveyards, with their variety in used materials (e.g. zw·AENEPOEL d 
al. 1 994). A checklist for Belgium, Luxembourg and northern France has recently been 
published (DIEDERICH & SJ'.:RL'SL\l'X 2000). Recent identification literature is of foreign 
origin: POELT & YEZD,\ ( 1 977, 1 981 ) ,  Pl'R\'1S et al. (1 992), \X'JRTH (1 987), APTROOT & VA� 
HERK (1 994 ). A key to the Belgian macro lichens is in preparation. 

References andfurther readinJ!, 
t\PTRO<lT, A. & \' \t--. l lhRK, K. ,  1 994. Vcl<lgids korstmossen. Stichting l'icgcverij KNNV, l'crccht: 1 44 pp. 
AsPERC,ES, M., 1 983. De Cladonia's uit de sectie Cocciferac in Bclgië. PhD thcsis. l'niversitairc lnstclling 
Antwerpen, \'('ilrijk, 2 volumes: 21 1 + 522 pp., <J9 photos. 
DIEDI RICH, P., 1989. Les lichens épiphytiques et leurs champignons lichénicolcs (macrolichens exceptés) du 
Luxembourg. Tra1•at1x scienti/ïques du Muse'e national d'Histoire naturelle de L11.wmbo111;�, 1 4: 268 pp. 
DIEDERICII, P., 1 990. Atlas des lichens épiph1·tiques et de leurs champignons lichénicoles (macrolichens exceptés) 
du Luxembourg. Trai•aux scientifiques dt1 Musée national d'Histoire nal11re//e de Luxembo11r,R, 1 6 :  72 pp. 
DIEDLRICH, P. & SERL'SI.-\l'X, E. (collaboration of P.P. \' \:,.. DEt--. B00�1 and A.,\l. BRAND), 2000. The Lichens and 
Lichenicolous Fungi of Bclgium and Luxembourg. An Annotated Chccklisc. National :Museum of Nacural 1 !istory, 
Luxembourg: 207 pp. 
HENNIPMA:S:, E., 1 978. De Nede.rlandse Cladonia's. 2de druk. lf'eteuschappelijke .\lededeli1(Rel1 KNI\"T ', 24: 80 pp. 
HoFHI.\NN, M., 1993. Vcrspreiding, fytosociologie en ecologie van epifyten en epifytengemeenschappcn in Oost­
en West-\'laanderen. Doktoraatsverhandcling, l 'nil'crsiteit Gent: 763 pp. 
PoEI.T, J. & \'1 :zD,\, .\., 1 977, 1 981 . Bestimmungsschlüssel curopaïscher flechten. Vaduz, Cramer, Ergiinzung­
shcft [: 258 pp., Erganzungsheft Il :  390 pp. 
Pl'R\ïS, O.\X'., CoPPINS, B.j . ,  H \W'KSWORTH, O.L., J u11,s, P .\X'. & MooRI., O .M. ,  1 992. The Lichen Flora of 
Great Britain and lreland. Natural History Museum Publications in association wich The British Lichen Society, 
London: 7 10  pp. (includes non-lichenised ascom1·cctes on bark, normally studicd by lichenologists) 
\'\'IRTII, V., 1 995. Die Flechten Baden-\'('ürttembergs. l'lmer, Stuttgart, 2, l'ôllig neubearbeitete und erweiterte 
Auflage: 1 006 pp., 610 photos, 996 maps. 
ZIX',\ENEPOEL, A., HOFFM INN, M. & VAN \LLEMEERSCH, R . ,  1 994. Mossen, korsrmossen en varens op muren en 
grafstenen van het Brugs kerkhof. Groenkontakt, 4: 27-38. 
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BASIDIOMYCOT A 
Basidiomycota have dikaryotic, septate hyphae, often with a dolipore (no pore in 
some Ustilaginomycetes); hyphae form clamp connections (associated with mi­

tosis); multilayered cell wall; sexual basidiospores formed on a basidium; asexual reproduc­
tion by conidial formation (fragmentation, budding), some species also having a yeast 
phase; sexually or asexually formed ballistospores; three classes: Basidiomycetcs s .s . ,  
llrediniomycetes (mainly the rusts) and Ustilaginomycetes (mainly the smuts) .  

BASIDIOMYCOTA, partim BASIDIOMYCETES S.S .  (syn. HYMENOMYCETES s.l.) -
BASIDIOMYCETES 
lBl'ISJESZ\X'AMMEN - B,\SIDlOMYCÈTES - STAl'<DERPILZE) 

Basidia are arranged on a distinct exposed fertile layer, the hymenium, in the 
'Hymenomycetes s. s. ' (mushrooms, coral fungi, polypores, chantarelles, etc.), and 

formed in a gleba inside the basidiocarp in the 'Gasteromycetes' (puffbals, earth stars, 
stinkhorns, etc . ) ;  traditional classification is being reshuff1ed by detailed microscopie 
studies and molecular evidence, redefining ·or leaving concepts like Hymenomycetes, 
Gasteromycetes, Aphyllophorales, Agaricales, etc . ;  other groups are Tremellomycetidae, 
' jelly fungi', etc. ;  the class Basidiomycetes roughly corresponds to the 'macrofungi' in the 
phylum Basidiomvcota; Basidiom,·cetes are mainlv terrestrial orp-anisms·  men:· � r<> im;1nr­
tant ectomycorrhizal species; approx. 20,400 species worldwide. 

A questionnaire for the macrospecies has been completed by André FRAITL'RE (National 
Botanic Garden of Belgium). 

The species number of the basidiomycete macrofungi in Belgium is estimated at 
2,91 0  (2570-3350) with another 300 to be expected. Most numerous taxa are 

Agaricales s . l. (approx. 2 , 100, including Boletales, Russulales, Cantharellales) and 'Aphyl­
lophorales' (approx. 600). Outdated checklist in DE WILDEl\lAN & Dl'RAND (1 898-1 907), 
incomplete checklist in V ANDE\'EN et al. (1 996). Declining in numbers. Basidiomycetes are 
present in ail natural regions, with the highest diversity in the southern part of the country, 
the lowest on the Holocene deposits. Mycosociology has a strong tradition in the south and 
has been studied extensively in the forests (HEINEMANN & DARIMONT 1 956, DARTMONT 
1975, THOEN 1977, FRAITL'RF. 2003). Information on trends is included in a Red List 
discussing the status of some macrofungal taxa in the northern part of the country 
(WALLEYN & VERBEKEN 1 999). Two sets of distribution maps of macrofungi (including 
Ascomycota) have been published (HEINEMANN & THOEN 1981 ,  FRAlTl'RE et al. 1 995). The 
herbaria at the National Botanic Garden of Belgium (BR), Ghent University (GENT) and 
Cniversity of Liège (LG) harbour the largest collections. 

Rejerences and f11rther reading 

BREITENBACH, J .  & KR�NZLIN, F. ,  1986. Champignons de Suisse. Tome 2. Champignons sans lames. Hétéro­
hasidiomycètes, Aphyllophoralcs, Gastéromycètes. Mykologia, Lucerne: 4 1 1  pp., 528 photos couleurs. 
BREJTF.NRACH, J. & KRANZI.IN, F., 1991 .  C:hampignons de Suisse. Tome "\, Bolets et champignons à bmcs. 
Première partie. Strobilomycctaceae et Bolctaceae, Paxillaceae, Gomphidiaceae, Hygrophoraceae, Tricholomata­
ceae, Polyporaceac (lamellées). Mykologia, Lucerne: 364 pp., 450 photos couleurs. 
BREITENBACH, J. & KRiiNZLIN, F., 1 995. Champignons de Suisse. Tome 4. Champignons à lames. Deuxième 
partie. Entolomataceâe, Pluteaceae, Amanitaceae, Agaricaceae, Coprinaceae, Bolbitiaceae, Strophariaceae. Myko­
logia, Lucerne: 371 pp., 465 photos couleurs. 
D 'i!INCKE, R.l\.L, 1 993. 1200 Pilze in Farbfotos. AT Verlag, Aarau-Stuttgart: 1 1 79 pp. 
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DARl�IOt-;T, F. ,  1 975. Recherches mycosociologiques dans les forêts de Haute Belgique. Essai sur les fondements de 
la sociologie des champignons supérieurs (2 tomes). Mémoires d, l'Institut r�ral des Sciences 11at11relles de BezRiq11e , 
1 70: xiv -t- 220 pp. 
DE,\H Jl"LIN, V., 1 969. Les Gastéromycètes. Introduction à l'étude des Gastérumycètes de Belgique. Les ,'\Jaturalistes 
Bel._�es, 50: 225-270. 
ELUS, M.B. & ELI.IS, J .P . ,  1997. Microfungi on land plants. An identification handbook. Richmond Publishing, 
Slough: 868 pp. 
ELUS, M.B. & ELI.IS, J .P., 1 998. Microfungi on misccllaneous substratcs. :\n identification handbook. Richmond 
Publishing, Slough: 244 pp. 
ERlh:SSoN, J ., HJORTSTAM, K. & RY\' \RDEr-., L., 1 9-3-- 1 988. The Corticiaceac oi North Europe (8 vois). 
Fungiflora: 1 631 pp. 
FR \ITl'RI , ,\. , 2003 (in prcp.). PhD chesis. l'nivcrsity of Louvain-la- Nem·e. 
FRAITl'RF, A., HEIM:M \NI\, P . ,  MONNENS, J. & THO EN, D . ,  1 q95_ Distributiones Fungorum Beigii et Luxem­
burgi, fasc. 2. Scripta Botanica Belgica, 12: 1 36 pp., 57 maps. 
HEIL�! \NN-CL\l'SEN, J . , VcRBEh:EN, A. & VESTERHOLT, A., 1998. The genus Laclari11s. Fungi of Northern 
Europe. Vol. 2.  The Danish M ycological Society: 287 pp. 
HcINEM N>IN, P. & DARIWlNT, F., 1956. Premières indications sur les relations entre les Champignons et les 
Groupements végétaux de Belgique. Les Saturalistu be{Res, r: 141-155. 
HEINI .M,\NN, P. & THnEr-., D. ,  1 981 .  Distributiones Fungorum Belgii et Luxemburgi, Part 1. Jardin Botanique 
National de Belgique, Meise: 56 pp., 80 maps. 
JïuCH, \X'. ,  1 984. Die Nichtblatterpilze, Gallertpilze und Bauchpilzc (Aphyllophorales, Hcterobasidiomycetes, 
Gastromycetes). Kleine Kryptogamcnflora. Band 1 16, 1 .  Basidiomycetcn. 1. Teil. Gustav Fisher \'criaµ;, Stuttgart, 
New York: 626 pp. 
KEIZER, G.J. ,  1q97_ Paddestoelcnencyclopedie. R & B: 288 pp. 
MuSER, l\l . ,  1 978. Die Rohrlinge und Biatcerpilze (Polyporales, Boletalcs, Agaricalcs, Russulales). Kleine Krypto­
gamenflora. Band llb/2. Basidiomyceten. 2. Teil. Gustav Fisher Verlag, Stuttgart, New York: 532 pp. 
PIIII.LIPS, R . ,  1981 .  Paddestoclen en schimmcls Yan \X"cst-Europa. Spectrum, l"crccht-Antwerpen: 288 pp. 
[originalh· in English (Pan Books), also in French (Solar) and other languages] 
RYV,\RDEN, L. & G!!.BERTSor-., R.L., 1 993-1994. European Polypores (2 volumes). Synopsis Fungorum, 6-7: 
746 pp. 
THoEN, D., 19T . Contribution à l'étude des mycocénoscs des pessières artificielles d'Ardenne luxembourgeoise. 
Thèse de doctorat. Fondation l'niversitaire Luxembourgeoise, 2 volumes: x + 237 pp., 1 1 8  pp. + 22 pl. 
V 1N1-..Y, K . ,  1 994. European Smut Fungi. (�ustav Fisher, Stuttgart: 5�0 pp. 
Vl·.RBl,h:EN, ,\., FR \!Tl "R!·., A. & \X' \1 .1.! YN, R., 1 995-1 998. Bijdragen tot de kennis van hct gcnus J ,aclarù1s in 
Bclgië. 1-IV. Mededelùwn ,•an de .· lntll'erpse Mrcol�gische K.rin,g, 1995-1998. 
\'ERME! LEN, H., 1 999. Paddestoelen, schimmels en slijmzwammcn van \'laanderen. De \Xïelcwaal Natuurvereni­
ging vzw, Turnhout: 648 pp. 
\X· .11.1.1 YN, R. & \'LRBLKEN, :\., 1999. Een gedocumenteerdc Rode lijst van enkcie groepen paddcstoeicn 
(macrofungi) van Vlaanderen. Mededelingen Instituut voor Natuurbehoud, 7: 84 pp. 
\'Ç1Lsor-;, M. & HENDERSU'\, D.'\! . ,  1 966. British Rust Fungi. The l'niversity Press, Cambridge: xviii + 384 pp. 

7 

S11il/11s /11/ms (Basidiomycota), a mushroom ( [ National Botanic Garden of Belgium, drawing by O. \'.\:-. DE 
KERCKHO\'E). 
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BASIDIOMYCOTA, partim UREDINIOMYCETES - RUSTS 
(ROESTZ\'C \MI\ŒN - ROL'JLLES, l'Ri,DINÉES - ROSTPILZE) 

_M ycelia generally intercellular; complex life cycle, with up to five spore states; a 
vast majority of species are obligate parasites on seed plants and ferns, frequently 

causmg ma1or diseases; 8,057 species worldwide, 6,929 of which belong to the order 
Uredinales. 

Data collated from the literature by Guido R,wpf: (National Botanic Garden of Belgium). 

DE WILDfü,L\N & D L'R AND ( 1898-1 907) mention 1 89 species. VA'.'.DE\'E;\; et al. 
( 1 996) include 1 26 taxa, man y with the rank of forma or varieras, of which 44 to 

75 are not in the previous list. This leads to a provisional total ranging between 233 and 
264 species. The actual status of this group in Belgium is unclear. 

References and f11rther reading 
E1.us, 1\1 .B.  & E1.us. J . P. ,  1997. Microfungi on land plants. An identification bandbook. Richmond Publishing, 
Slough, 868 pp. (new enlarged edition) 
G \DL\l'-N, E., 1959. Die Rostpilze Mitteleuropas. Reitrage zur Kryptogamenflora der Schweiz, Bern, 1 2. 
1 11-.NDè.RSON, D.M. & BI .NNl'LI., A. P., 1979. British Rust Fungi: additions and corrections. X oies from thr Ro)'a/ 
Bot,111ù- Garden Edi11b111;�h, 37: 475-501 .  
�: ::.�··· · , ,  ::-' ... , : -.:;:::;:  . ; '  ,n_�,.;_L::"1Lu1...�l.:u eu  �LH11nn1c1s van  \\ cst- t'.uropa. �pectrum, l '. trecht-Antwerpen: 288  pp. 
[ originally in English (Pan Books), also in French (Solar) and other languages] 
PoELT, J. & ZKF.TKO, P., 1997. Die Rostpilze (lsterreichs - 2: revidicrte und erweiterc Auflage des Cat.llogus 
Florac Austriae. Teil 3, 1 lcft 1 :  Uredinales. Bio�)'stematirs and Erolog:y S.ries, 12: 365 pp. 
S\\ ANN, E.C., FRl l,Df-.R,, E .M.  & �Ir. LM'GHJ.IN, D .J . ,  200 1 .  l'rediniomyceres. ln: Mc L \l"GHLI!',,, D.J . ,  
Mc LA!'GHLIN, E.G. & LEMKE, P.A.  (eds). The Mycota. VII.  Systematic and Evolution: part B. Springer-Verlag, 
Berlin: 37-56. 
\'{'JLS0N, M.  & HhNDI,Rso,s;, D.M., 1966. British Rust Fungi. The l iniversity Press, Cambridge: xviii -t- 384 pp. 

BASIDIOMYCOTA, partim USTILAGINOMYCETES - SMUTS 
(BR.\NDZ\X1J\�!l\1EN - CHARBONS, l'STIL.\GINÉES - BR,\l\DPILZE) 

Thick-walled probasidia (ustilospores); non-septate or transversely septate pro­
mycelia; septa with or without pores; life cycle with a saprobic haploid phase and 

a parasitic dikaryophase; host-specific endophytes, parasitic on flowering plants (mainly 
Poaceae and Cyperaceae); important diseases of cereal crops; 1 ,464 species worldwide, at 
least half of which belong to the order Ustilaginales. 

Data collated from the literature by Guido RAPPÉ (National Botanic Garden of Belgium). 

DE WILDEI\L\!',; & DURAND (1898-1907) mention 48 species. \7 AND EVEN et al. 
( 1 996) include 1 7  species, of which 7 to 8 are not in the previous list, bringing the 

provisional total to 55-56. Apparently, no recent synthesis of knowledge on this 'micro­
fungi' group in Belgium is available. 

Rejerences and fttrther reading 
BAl'!-.R, R.,  BE:.GhRü\li", 0. ÜllF.R\XlNl-:LER, F., PIEPF.NBRING, M.  & BERBF.E, 1\1 .1. . ,  2001 . l isti!aginomycetes. fo: 
Mc LA! 'GHLI!',,, D.J . ,  Mc L AllGHLIN, E.G. & LEMKE, P.A. (eds). The Mycota. Vll. Systematic and Evolution: part 
B. Springer-Verlag, Berlin: 57-83. 
ELLIS, M.B. & ELLI,, J .P., 1997. M icrofungi on land plants. An identification handbook. Richmond Publishing, 
Slough, 868 pp. (ncw enlarged edition) 
PHILLIPS, R., 1 98 1 .  Paddestoclen en schimmels van \X'est-Europa. Spectrum, Utrecht-Antwerpen: 288 pp. 
loriginally in English (Pan Books), also in French (Solar) and other languages] 



SCHOLL, 1 1. & SCHOLZ, l. , l 988. Die Brandpilze Deutschlands (l lstilagina]es). E,z�lm1, 8: 691 pp. 
V ,\Nf.:Y, K., 1994. European Smut Fungi. Gustav Fisher, Stuttgart, 570 pp. 
ZoGG, H., 1 985. Brandpilze Mitteleuropas unter besonderer Berücksichtigung der Schweiz. C(J'Pfo.�amica Helntica, 
16 : 277 pp. 

'DEUTEROMYCETES' ( syn. DEUTEROMYCOTINA, FUNGI IMPERFECTI) 
DEUTEROMYCETES, ANAMORPHIC FUNGI 
(DEL'TEROJ\IYCETE - DEl'TÎ\ROl\!YCtTES, CH1\l\!PIGNONS 11\!P,\RFAITS - D EL ITEROl\!YCETEN) 

Artificial gathering of fungi without known sexual cycle (hence 'anamorphic 
fungi' or 'asexual fungi'); most of them belong to the ascomycetes, with others 

allied to the basidiomycetes or zygomycetes; lichenicolous Deuteromycetes are considered 
under 'Lichenes' (see before); molecular methods can help solve their taxonomie positions; 
some are common medically important species; as mycological knowledge advances 
(discovery of sexual stages), this list of asexual forms tends to get shorter, compensated 
however by discoveries of new deuteromycetes; in the case of separately named sexual and 
asexual morphs, the name of the sexual morph is preserved; approx. 1 6,200 species world­
wide. 

In the list of V ANDEVEN et al. (1996), 268 species are included. To 46 of these, a 
teleomorph is attributed, in fact expelling them from this gathering of ana­

morphic fungi. Apparently, no synthesis of knowledge is available for the Belgian species. 
The herbarium at the Mycothèque de l'Université de Louvain (MUCL) houses a large 
collection. Important collections of economically or medically important species and strains 
are kept in the Belgian Co-ordinated Collections of Micro-organisms, (Agro-)industrial 
Fungi & Yeasts Collection (BCCMTi\1/ML'CL, http://www.belspo.be/bccm/mucl.htm) and 
Biomedical Fungi & Yeasts Collection (BCCMTJ\1/ IHEM, http://www.belspo.be/bccm/ 
ihem.htm). 

References and Jurther reading 

,\LEXOP<ll'LOS, C., MI�!S, C. & BI.\CK\\ ELL, 1\1., 1 996. lntroductory mycology. Fourth edition. \X'iley & Sons, 
New York: 869 pp. 
ELLIS, M.B. & ELus, J .P. , 1 997. l\licrofungi on land plants. An identification handbook. Richmond Publishing, 
Slough, 868 pp. (new enlarged edition). 
Er,us, :\! .B. & E1.1.1s, J .P., 1 998. l\licrofungi on miscellaneous substrates. ,\n identification handbook. Richmond 
Publishing, Slough: 244 pp. 
S1,IFERT, K. ,\. & G \MS, \X'., 2110 1 .  The taxonomy of Anamorphic fungi. ln: Mc L\l"C;f/J.!N, D.J . , Mc L \l'Call.IN, 
E.G. & LDIK", P . .  \. (eds). The Mycota. VII. Systernatic and Evolution: part B. Springer-Vcrlag, Berlin: 307-347. 

4. CDNCI.l'SIONS 

A little more than 1 3,500 species of fungi, algae and plants have so far been recorded in our 
country. Between 3,500 and 5,200 additional species are expected, which means that not Jess 
than 19% to 28% of our flora is still unknown. 

Only the vascular plants (flora and distribution atlas) and, to a lesser extent, the bryophytes 
( checklist and regional distribution atlases) and lichens ( checklist, identification key in 
preparation) can be considered as well known taxonomie groups. Ali other groups are 
moderately to badly known, some are even poorly or not studied at ail. This is particularly 
the case for micro-organisms from soi! and marine environments, as well as for parasitic and 
pathogenic agents of non-commercial hosts: bacteria, archea, marine phytoplankton, 
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Table 1 .  Overview of the Prokaryotic and botanic biodi versity in Belgium and the world. For Belgium, rccorded 
and expectcd ( = recorded + additional expected species) species numbers are given. The last column 
indicates the worldwide number of described species per taxon. l + :  present; + ?: probably prescnt; xx ?: 
rough est1mate; c: not known (more precisely) J 

Taxon/Group 

Prokarvotes: 
Eubacteria (excl. Cvanobactcria) and Archaea 
Cyanobacteria 

Eukan·otes: 
:\lyxomrcota 
,\crasiomvcota 
Dict,·osteliom,·cota 
c;Jauco hyta 
Chlorarachnio hna 
Euglcnophvta 
Crvptophyta 
Ha ro hvta 

- Rhodo hvta 
Alveolata: 

Plasmodiophoromvcetes 
Dinoflagellata 

Hcterokonta: 
Oomvcctcs 
Labvrinthulomvcetes 
H rphochitriomycetcs 
The abm·e threc groups together 

- Chrvsophvccae 
Heterokontoph1·ta ÙJCt rlae sedis 

Chrvsomerophyœae 
- Pinguiophyceae 

Ra hido hvceae 
Eustigmatophvceae 
Tri bophyccae 
Phaeo hvœae 
Phaeothamn iophyceac 

Chlorophna 
Stre to hyta: 

Zygnematophyceae 
Charoph yceae 

- Klebsormidiophvceae 
- Coleochaetophyceae 
- Embrvo h ·ta: 

Eumycota: 
- 'Chytridiomycota' 
- 'Zygomvcota' and Glomeromycota 

A�con1ycuta: 
Ascomvcota (excl. Laboulbeniales and lichenised ascomvcetes) 
Laboulbeniales 
Lichenised and lichenicolous fungi 

Basidiomycota: 
- Basidiomycetes (macrofungi only) 

Ç} Recorckd 
< 6,0011 

300 
300 
2 
0 

< 405 
< 60 
22 

53 
2 

201 ) ? 

1()() ? 

1 85 
9 

< 63 
0 

1 ,600 
7 
0 
() 

3 
< 7 
105 
29 
0 

< 900 
< 740 

29 
7 
6 

17 1  
5 

557 
1 1  
7 

42 
2 

1 ,350 
5, 
+ 

> 2,000 
1 00 
977 

2,910 

·�✓ Expected Described 
< 6,000 6,000 
400 ? 
400 900 

1 2  
> 2 46 
2 1 3  

+ ?  5 
400 930 
60 ? 200 
40 300 
68 5,500 
> 2 47 
250 4,000 

81 ll 
48 
,,.,, 

I SO 880 
1 85 890 
9 100 
60 151  
+ :>  2 

2,600 1 2,000 
3 1 2  
9 25-27 

+ ;,  7-8 
0 5 
8 28 
7 20 

1 10 600 
41 
+ ?  26 

950 12,000 
750 4,600 
30 < 450 
8 17 
7 1 9  

1 85 5,500 
5 1 20 

577 9,500 
12  1 ,000 
8 1 5  

46 1 1 ,000 
2-3 630 

> 1 ,350 ? 230,000 
150 ? 914 

200-400 ? 1 ,090 
2,500 1 7,400 
200 1 ,900 

1 ,000 1 3,500 
29,950 

3,200 20,400 



zygomycetes, glomeromycetes and other microfungi or pseudofungi (slime moulds, alveo­
lates, heterokonts). l n  man y cases, the knowledge is out of date, going back a century or 
more. This leads to the conclusion that the knowledge of the Belgian botanic diversity is 
fragmentary and that many taxa have an uncertain taxonomie status. 

Taxonomie research is thus far from achieved. On the one hand, there is the lack of knowledge 
on an important part of the Belgian flora. On the other hand, the few existing overview papers, 
even the recent ones, need to be updated with the most recent information. For example, a flora 
on the marine benthic macro-algae exists, but a recent survey of groynes and other hard 
substrates on the Belgian coast revealed man y additions to the list (pers. comm. H. ENGLEDO\X"). 

Another point of concern is the fast spread and the important number of alien botanic 
species. For example, the list of alien flowering plants observed in the wild in Flanders is 
almost as long as the indigenous list! Because the ecological consequences of this phenom­
enon are unknown and probably mainly unpredictable, monitoring and early warning 
systems become of crucial importance. 

Tackling the lack of knowledge, keeping track of the settling of alien species, making 
information easily available, and this by the preparation of checklists, reference works and 
reviews, and by the follow up of the literature, are clearly important as well as huge tasks for 
botanic researchers. In many cases, this work is supported by accomplished naturalists. 
Strengthening taxonomy as an important basic scientific discipline should be the subject of 
an urgent and dedicated initiative by the federal and community governments. 

General rPferences andji,rther reading 

AQL' ,\SE:--:SE, 2000. Bijlage 3: Geannoteerde soortenlijst 1 990-1 999. ln: Biomonitoring van fytoplank­
ton in de Nederlandse zoute en brakke wateren 1 999. In opdracht \"an Rijkswaterstaat, Rijksinstituut 
voor Kust en Zee (RIKZ): 1 1 9  pp. 
Bm•RRELLY, P., 1 966-1 98 1 .  Les algues d'eau douce. Tome I ( 1 966): Les algues vertes, tome Il (1981) :  
Les algues jaunes et brunes - ièmc edition, tome III  ( 1 970): Les algues bleues et rouges. Boubée, Paris. 
CoPPEJA1'.S, E. , 1 995. Flore algologique des côtes du nord de la France et de la Belgique. Scripta 
Botanica Be<�ica, 9: 454 pp., 176 pl. , 16 fig. 
CoPPEJANS, E. , 1 998. Flora van de Noord-Fransc en Belgische zeewieren. Scripta Botanica Br{�ica, 
17: 1 -462, 1 ""'9 pl . ,  1 8  fig. 
DE WILDE�!AN, E. & Drn,\ND, Th., 1 898-1907. Prodrome de la flore belge, 3 volumes: 543, 530 & 
1 1 12  pp. 
FREY, \X'., FRAHM, J .-P. , FISCHER, E. & LOBIN, \X'., 1 995. Die 1\100s- und Farnplanzen Europas. 
Kleine Kryptogamenflora. Band IV. Gustav Fisher Verlag, Stuttgart, Jena, New York: 426 pp. 
GR.\HA:\I, L E. & \X'ILCOX, L.W. , 2000. Algae. Prentice Hall: 650 pp. 
HAWKSW'ORTII, D.L. , KIRK, P.l\f. , Sl'TTON, B.C. & PEGLER, D.N., 1 995. Aisnworth & Bisby's 
Dictionary of the Fungi (8th edition). CAB International, C )xon: xii + 616  pp. 
JmlN, D.M., WHITT01', B.A. & BROOK, A.J . ,  2002. The Freshwater Alga! Flora of the British Isles. 
An Identification Guide to Frcshwater and Terres trial Algac. Cambridge { 'niversity Press, Cam­
bridge: 702 pp. 
KIRK, P.l\I., C\N:'-:ON, P.F., D \\'ID, J .C. & STALPERS, J .A . ,  200 1 .  Ainsworth & Bisby's Dictionary of 
the Fungi (9th edition). C.\BI Publishing, Oxon: xi + 655 pp. 
KoEi\lAN, R .P.T., Bljh:ERK, R. , Foc:KENS, K., DE HAAN, A.L. & ESSELINK, P., 2002. Bijlage I: 
Aan.-ullingen op de geannoteerde soortenlij st 1990-1 999. In: Biomonitoring \'an fytoplankton in de 
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Nederlandse zoute wateren 2000. Rapport in  opdracht van het Rijksinstituut voor Kust en  Zee 
(RIKZ): 41-55.  
L -\MTllNON, ) . ,  Dl' L \NGHE, J .-E., DEL\'OS,\LL!', L .  & Dl'\'IG1':E.\l'D, j . ,  1 998. :riora van België, het 
Groothertogdom Luxemburg, Noord-Frankrijk en aangrenzende gebieden (Pteridofyten en Sperma­
tofyten). Derde druk. Nationale Plantentuin van België, Meise: 1 091  pp., 1490 figs., 1 kaart. 
L\MBTNON, J . , DEL\'OSAJ .LF, L. & DL'VIGKE \l'D, J . ,  2003. Nouvelle flore de la Belgique, du Granc.l­
Duché de Luxembourg, du Nord de la France et des régions voisines (Ptéridophytes et Spermato­
phytes). Cinquième édition. Jardin Botanique National de Belgique, Meise, in press. 
R.\\'Et--, P.H., E\'ERT, R.F. & EICHHORN, S.E.,  1 999.  Biology of Plants (6th edition). WH Freeman & 
Co.: 944 pp. 
Sr:,10Ns, J . ,  LoKHORST, G .M .  & \',\N BEEo.\1, A.P. ,  1 999. Bentische zoetwateralgen in Nederland. 
Kl\iNV, Utrecht: 280 pp. 
V.\NDE\'EN, E., ANTONISSEN, l . ,  DECLERCQ, B . ,  DE HA \N, A . ,  DE H.\AN, M., DE MEl'LDER, H., 
DIELEN, F., MERVIELDE, l i . ,  NOTEN, L., SCHA\'EY, J . ,  VAN DE PcT, K., VAN DER VEKEN, P. ,  
V OLD ERS, J .  & \X' ALLEYN, R . ,  1 996. Aantekenlijst voor zwammen en slijmzwammen. Vierde volledig 
herziene uitgave. Koninklijke Antwerpse Mycologische Kring, Antwerpen: 376 pp. 
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CHAPTER 4 

ZOOLOGICAL DIVERSITY 
Marc PEETERS & Jackie VA:---1 GoETHEI\! 

1. 1NTRODL1CTION 

An exhaustive inventory or overview of the Belgian fauna does not exist to date. The works 
of LAl\!EERE (1895, 1900) 'Manuel de la Faune de Belgique', and MAITLAND (1897) 
'Prodrome de la Faune des Pays-Bas et de Belgique', have the merit to be the first and 
only initiatives, but they are incomplete and largely outdated. 

ln cornparison with the series published in adjacent countries, e.g. 'Synopses of the British 
Fauna', 'Nederlandsc:; Fauna', 'Faune de France', 'Wetenschappelijke Mededelingen van de 
Koninklijke Nederlandse Natuurhistorische Vereniging', no overview series is running on 
the Belgian fauna. There was however a good impulse by the 'Faune de Belgique' starting 
with the publication of Pou, (1947) on marine fishes. Unfortunately, only eleven issues 
appeared, the last one on the beetle family Elateridae (JEUNI,\l'X 1996). 

Data on zoological diversity in Belgium are therefore incomplete, scattered or unavailable. 
This chapter draws on information directly provided by experts to present an overview of 
faunal groups observed or expected in Belgiurn. 

2. METHODS 

ln 1998, the authors developed a questionnaire to investigate the Belgian zoological diversity, 
based on the one created by KRIKKEK and Kom,IEN (Naturalis, Leiden). After a first 
consultation round within the Royal Belgian lnstitute of Natural Sciences, the questionnaire 
was sent to selected Belgian experts in other research institutions, universities, nature 
associations, etc. If no Belgian expert could be identified for a target group, the questionnaire 
was sent to experts in neighbouring countries or even to specialists worldwide. 

During the inquiry, held from end 1998 to mid 2002, 316 questionnaires were returned, of 
which 194 were cornpleted by Belgian experts and 122 by foreign specialists. The informa­
tion gathered via these questionnaires forms the basis for the assessment of the faunal 
groups. These data were completed by literature and collection information, as well as by 
persona! communications. For groups without questionnaire response, a literature or 
collection study was conducted. 

Additional information was also gathered and checked from websites such as the ' European 
Register of Marine Species' (ERMS, http://errns.biol.soton.ac.uk), the 'North East Atlantic 
Taxa' (NEAT, http://www.tmbl.gu.se/libdb/taxon/taxa.html), the ' Integrated Taxonomie 
Information System' (ITIS, http://sis.agr.gc.ca/pls/itisca/taxaget), the 'Insect Identification 
and Natural History' site (http://entomology. unl.edu/lgh/insectid/), and from numerous 
scientific websites focusing on one or more faunal subgroups. 
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3. DESCRIPTION 

This chapter does not present a complete hierarchical system. Taxa are discussed if 
occurring or expected in Belgium. Phyla are listed following MARGL'LIS & SCIJ\'C\RTZ 
(1998), with some minor changes. Small phyla are treated as a whole, while large ones 
are subdivided. 

Each faunal taxon present or expected in Belgium is described as follows: 
• scientific name followed by English, Dutch, French and German vernacular names; 
• brief general description of the taxon with emphasis on morphological, ecological and 

ùistributional aspects, and the number of species worldwide (in few cases the fossil record 
is also mentioned); 

• information source(s); 
• knowledge on and, if available, state of the art of the taxon in Belgium (number of 

observed and expected species, state of knowledge, information on collection(s), trends, 
threats, alien species, geographical species richness, etc.); for poorly known groups, 
species numbers of adjacent countries are presented, when available; 

• references and further reading with a focus on synoptical publications for Belgium and,'or 
neighbouring countries; however, the aim was not to obtain an exhaustive enumeration 
of ail the references in relation to the taxon dealt with; references used for the description 
(Belgian and worldwide situation) of several taxa are grouped at the end of the chapter 
under 'general references and further reading'. 

This chapter does not pretend to be exhaustive or completely up-to-date. Any reader who 
should notice missing information is welcome to contact the authors, as this will contribute 
to elaborate an increasingly complete picture of the Belgian fauna. 

4. Sn-,OPSIS OF THE BELGl:\N F:\l'N.\ 

PROTOZOA - PROTOZOANS 
(OERDIEREN, PROTOZOË"-. - PRüTOZO,\lRES - ÜRTlllERE, PROTOZOEN) 

• 
Single-celled eukaryotic organisms, feeding heterotrophically and exhibiting 
diverse motility mechanisms (pseudopodia, flagella, cilia, etc.); most abundant 

eukaryotic organisms in the world in terms of numbers and biomass; of major importance as 
consumers of bacteria and as parasites and symbionts of animais and plants; some arc 
responsible for the contamination of water, others contribute to the fertility of soils; the 
Protozoa is an extremely diverse group for which numerous classifications have been 
developeù over rime according to very divergent views on its phylogeny; ca. 40,000 living 
species described; guesstimates for the total number of living species worldwide range from 
more than 100,000 to a multiple of this number. 

Questionnaire completed by Johan DE J üNCKHEERE (Scientific Institute of Public Health). 

Few overviews of Belgian species exist. Obviously, our knowledge of this group 
is very poor and even a very rough estimate of the expected number of Belgian 

protozoan species is simply impossible. Only some subgroups, genera or species, often of 
medical, veterinary, pharmaceutical or economical interest, are or have been studied. Most 
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of the few laboratories in Belgium involved in Protozoa are specialised in tropical diseases 
or in ecological research. Representatives of this group are present in ail aquatic and 
terrestrial habitats occurring as free-living forms, symbionts, commensals or parasites. 
An example of a representative collection is the 'Culture Collection of Algae and Protozoa' 
which is the longest established of the world's major protistan service culture collections 
(CCAP, http: //www. ife.ac.uk/ccap) . lt holds over 2,000 strains of algae and protozoans. Ail 
protozoans and freshwater algae are kept at the Centre for Ecologv and Hydrology (CEH), 
Windermere, England. The remaining part is managed by the Dunstaffnage Marine 
Laboratory (DML), Scotland. Another collection is the Protistology Collection of the 
'American Tissue Culture Collection' (ATCC, http://www.atcc.org), based in Manassas, 
Virginia. 

Rejèrences and fi,rther readi11g 

C.\ \',\LibR·S�IITH, T., 1 998. A reviscd six-kingdom system of life. Biolo.�ical Re!'ieu•s o( the Cambrid_�e Philosophical 
.l'ociet)', 73: 203-266. 
n'l'nEKlc�I, M.J  .. 1 864. Description des infusoires de la Bel gigue. Me'moires de I' .·lcadémie ro1·ale des Scie11ces, des 
Lettres et des Bea11x-. ·lrts tf,, Bez�iq11e, 34: 1 -34. 
D IRBYSlllRE, J .F. (ed.), 1994. Soil Protozoa. CAB International, \X'allingford: 209 pp. 
DEI.HEZ, F. & CHARDCZ, D., 1970. Protozoaires des grottes de Belgigue. Annales de Spéle'olo.Rie, 25 (1) :  107-137. 
Frnss1'.ER, \'C, 1999. Protist Diversity: Estimates of the Near-lmponderable. Protist, 1 50: 363-368. 
LEE, J.J . , HL•TNER, S.H. & Bov�.L, E.C. (eds), 1985. An Illustrated Guide to the Protozoa. Society oî 
Protozoologists, Lawrence: 629 pp. 
M.\R,;L'LIS, L. ,  CORLISS, J .( l . ,  .\fLLKU'-1 \l',, l\1. & CH \P�l.\:S, D.J . ,  1 990. Handbook of Protoctista - The Structure, 
Cultivation, l labitats and Life Histories of the Eukaryotic l\!icro-organisms and Their Descendants Exclusive of 
Animais, Plants and Fungi. Jones and Bart!ett Publishers: 9 1 4  pp. 
i\1.\RGl'LIS, L., i\!c: KH \"IN, l !.l. & 0J.E'SDZl·.NS1'.1, L. (eds), 1993. Illustrated Glossary of the Protoctista -
Vocabulary of the ,\lgae, ,\picomplcxa, Ciliates, Foraminifcra, '.\[icrospora, \'\'ater i\lolds, Slime i\!olds, and the 
other protocists. Jones and Bartlett Publishers: 288 pp. 
P.\TTERSON, D.J. & HEDLl'Y, S., 1 992. Free-living frcshwater Protozoa. A colour guide. \X'olfc Publishing Lrd, 
London: 223 pp. 
SLEIGH, ;\I .A. ,  1989. Protozoa and other Protists. Edward Arnold, London: 342 pp. 

Data 1rere ,gathered t•ia questionnaire, fiterature and persona/ co1J11111111icatiom 011 taxa of the foflou,ing 
phyla. El'fn more thanfor metazoans, the te.,:ts on protozoans must be seen as a Jïrst impulse foU'ards a 
more comp!ete pict11re of this gro11p in Be!git1m. The c!ass�fication hereafter fo!loivs M ARGL'LIS et al. 
(1 990), 1vith some minor chanJ!,es. 

RHIZOPODA (SARCODINA) - AMOEBOID PROTOZOANS 

(l':,\M-:TE en GESC:HAALDE ,\:--.!OEBEN - RHIZOPODES - Wl'RZELFÏISSLER und TESTACEEN) 
Probably the largest protozoan phylum; unicellular organisms moving and 
capturing food by means of pseudopods; most Rhizopoda are free-living, others 

are parasitic (E11ta111oeba histo[ytica causing some forms of amoebic dysentery); reproduce 
asexually by cell division or sexually by meiosis and the production of haploid gametes, 
followed by fusion of gametes and the formation of zygotes; include the naked forms 
(amoebas) and forms with perforated shells; a few thousand living species known world­
wide. 

Questionnaires completed by t Didier C1 1ARDEZ (Gembloux Agricultural llniversity) on 
the Thecamoebidae, by Peter WEEKERS (Ghent Cniversity) on the genera A.canthamoeba and 
Hartmanne!/a and by Johan DE JoNCKHEERE (Scientific lnstitute of Public Health) on the 
pathogen.ic Acanthamoeba. Text completed with data from the literature. 
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Of the 60 species listed in his contribution on the Rhizopoda, DE S.\EDELEF.R 
(1934) only mentions Belgian locations for 35 of them. It is unclear whether the 

25 other species were also found in our country. An overview of the Rhizopoda species 
recorded in Belgium until the 1 950s, with bibliographie references, is published by VAN 

ÜYE (1948, 1 956). He lists 164 species mainly belonging to the genera Amoeba, Arce/la, 
Difflugia, E11glypha and Nebela. 

La ter, 280 species, 95 varictics and 20 forms of Thecamoebidae or testa te amoebae have been 
recorded (CHARDEZ 1 987, with partial species list). In this number are included the taxa 
found in the following habitats: fresh water, soi!, mosses, ferns, lichens, rhizosphere and the 
supralittoral mesopsammon. Information on other terrestrial habitats and the marine 
environment is not known to us. Taxonomie knowledge of the Thecamoebidae is moderate. 
A representative collection is managed by the Gembloux Agricultural University. The 
species number is increasing, not only because of an intensification of sampling and research, 
but also because of the restoration of some habitats and the decrease of desiccation. Middle 
Relgium, the Hautes Fagnes and the Belgian Lorraine show the highest species richness. 
Ecologically, the highest diversity is found in stagnant freshwater and terrestrial habitats. 

The number of observed and expected species of Ac,mtha111oeba and f-lartma1111ella in Belgium 
is unknown, among others because of the cosmopolitan feature ?f these organisms. A 
global list can be found in SLEIGH (1985). General identification keys are provided in PAGE 
(1 983, 1 988), SIEMENS:-.L\ ( 1987) and PAGE & SIEMENSMA (1991  ). Taxonomie knowledge is 
poor. Ecologically, the highest species richness is found in the terrestrial environment, 
followed by, in decreasing order of richness, stagnant fresh water, the marine environment 
and running fresh water. Sorne occur as symbionts or parasites of animais and plants. A few 
are human pathogens. DE J ONCKHEERE investi gates the occurrence of pathogenic Acantha­
moeba spp. in natural, man-made (e.g. pools, fish farms) and thermally polluted water 
systems. 

Based on samples from the Belgian marine waters, Kl'FPERATH (1952) described four new 
species of Amoebidae: Amoeba ostendensis, A. hostilis, A. placida and Rhizophidium (vngbyae. 
He did not mention how many species of this family are known or expected in Belgium. The 
number of Psalteriomonas and Lyromonas spp. in Belgium is unknown. Only two species have 
been described so far: Psafteriomonas lanterna and Lyromonas vt1fgaris (BROERS et al. 1 990, 
BROERS et al. 1993). Both are occurring in the anaerobic bottom layer of freshwater ponds. 
SIEMF.NSMA (1987) lists 67 Gymnamoebia spp. found in Dutch freshwater systems. There is 
no expert in Belgium able to identify species. Taxonomie knowledge of amoeboid proto­
zoans in Belgium is very poor. 

References and jttrther reading 

BRCJERS, C.A.M., i\1EYI:RS, H .H .M. ,  SEYMEM, J .C., BRl'GLROI.I.E, G.,  STn1�1, C.K. & VCJGELS, G.D. ,  1 993. 
Symbiotic association of Psalteriomo11as /'1t<�aris n. spec. with Methanohacteri"m for111icicmn. 13.uropean Journal of 
Protistol��Y, 29: 98-105. 
BROERS, C.A.M., Sn'MM, C.K., V< >GLLS, G.D. & BRL'GERO!.l.E, G., 1 990. Psalterio111onas lanterna gen. nov., spec. 
nov., a free-living amoeboflagellate isolated from freshwater anaerobic sediments. European Journal of Protisto!ogy, 
25: 369-380. 
CHARDEZ, D., 1967. Histoire naturelle des protozoaires thécamoebiens. Les Nat11ralistes be{�es, 48 (10): 484-576. 
CHARDEZ, O., 1987. Catalogue des Thécamoebiens ùe Belgique (Protozoa Rhizopoda Testacea). Notes Fauniques de 
Ge111blo"x, 13 :  20 pp. 
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CoNR \D, \X'. ,  1 942. Notes protistologiques. XXIV. Flagellates, Algues et Thécamébiens d'Ardenne. B11/leti11 d11 
Musée ro)'a/ d'Histoire 11at11rellr de Bt(�iq11e, 1 8  (29): 1-12 .  
DE SAEDhLEER, H., 1 934. Beitrag zur Kenntnis der Rhizopoden: morphologische und systematische llntersuchun­
gen und ein Klassifikationsversuch. Mémoires d11 ,\fusée r�)'al d'Histoire nat11re/l, de Be��ique, 60: 1 12 pp., 8 plates. 

(a) 

Kt Fll,R \TH, H., 1 952. Recherches sur le plancton de la mer 
flamande (mer du Nord méridionale). IL Biddulphiaeac, Proteo­
myxa, Rhizomastigina, Heliozoa, Amoebina. Bu!ldin de l'Institut 
rQyal des Sciences 11at11relles d,· Be�giq11e, 28 (10): 1 -39. 
P \Gt:, I'.< :., 1 98.�. Marine Gymnamocbac. lnstitutc of Tcrrcstrial 
Ecology, Cambridge. 
P .\GI ., F.C., 1 988. A ncw kcv to freshwatcr and soi! Gymnamoebae. 
Freshwatcr Biologicai ,\ssociation, Amblcsidc: 1 22 pp. 
P ,\GE, F.C. & SIHIE1'SM 1, F.J., 1 99 1 .  Nackte Rhizopoda und 
Heliozoa. Gustav Fisher Verlag, Stuttgart. 
SrDIEMM I, F.J ., 1 987 . De Nederlandsc Naaktamoeben (Rhizopo­
da, Gymnamoeba). ll"etenscbappelijkr Mededelùz�m Kl\:SI ·, 1 8 1 :  
"18 pp. 
SJ.EIGH, M.A . ,  1989. Protozoa and other Protists. Edward Arnold, 
London. 
\' \1' On., P., 1 948. De Rhizopoda van België. Biol��isch Ja,1rhoek 
Dodo11aw, 15 :  16-- 1 ,2. 
\'.\1' ()y1,, P., 1 956. Ovcrzicht van onze kennis der Rhizopoden-­
fauna van België. Biol��iscb Jaarboek Dodonaea, 23: 283-289. 
\X'Li .i,ERS, P. H. 1 1. ,  BRoERS, C.A.�!. & Dt joM.KHI !,RE, J.F., 

Tests of two species of Thccamoebidae observed in Belgium: 
(a) CentroP._vxis ac11/,ata and (b) D/[/71,�ia linearis (drawings by 
D. Cil \RDFZ, courtesy of M. HIXSUIE1' and the Gembloux 

1 996. Phylogeny of the Lyromonadea based on SSL' rDNA sc-
quences. Abstract of the Joint meeting of the British Society of 
Protozoologists, The Linnean Society of London and The Svs­
tematic .\ssociation, London, 10- 1 1 .09.1996. Agricultural l'niversity). 

The p�y/mn ,H1-xozo_-J , former{)• assigned to the Protozoa, has been transferred to the l\Ietazoa 
fof!o1vint, recent research, and is dismssed there. 

ZoOMASTIGINA (ZOOMASTIGOPHORA) - ZOOFLAGELLATES or FLAGELLATED PROTOZOA 
(zo()!'L\Gl,LLA TE� - ZOOl'L,\GELLI\S - ZooFL\(;ELL,\TEI\) 

Free-living, symbiotic or parasitic protozoans with one or more whip-like flagella; 

in freshwater and marine environments; feed by absorbing organic moleculcs 

from the surrounding medium or engulf prey by phagocytosis; reproduction by binary or 

multiple fission, sexual processes unconfirmed; most live as solitary cells, some form 

colonies; some have pseudopodia besides flagella; an example of a symbiont is the 

zooflagellate living in the gut of termites where it  digests cellulose; an example of a parasite 

is T,ypanosoma Jf,an1biense, which causes African sleeping sickness; very rough guesstimate: 

4,000 living species worldwide. 

Questionnaire completed by Johan DE JoNCKl!EERE (Scientific Institute of Public Health) 

on the pathogenic NaeJ!/eria. Additional information from literature. 

Specimens of this group seem to be studied mainly incidentally during ecological 

or health-related studies. DE Jrn-.CKHEERE investigates the occurrence of patho­

gemc Na(�!eria spp. in natural, man-made (e.g.  pools, fish farms) and thermally polluted 

water systems. 

In addition to diatoms, dinoflagellates, Chrysophyceae, Xanthophyceae, Euglenophyceae, 

etc. , CoNR1\D & KLTFF.R.\TH (1 954) list 41 'zooflagellate' spp. from brackish water habitats 

near Lilloo. Most of the genera cited, e.g. Bodo, Alonosiga, Tetramitus, are classified within the 

Zoomastigina by MARGl'LIS et al. (1990). Kl'FFER,\TH (1 952) describes one new species of 
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Rhizomastigina from Belgium, but it is unclear whether this taxon (still) belongs to the 
Zoomastigina, and if yes, un�er what name. SCHOUTEDEN (1 905) and NEALE Er.us ( 1929) 
mention sume Choanuflagellata from adjacent areas. 

References andf11rther nadùtl!, 
CoNR�D, \'\' . & Kl'l'Fl'R.\TII ,  H . ,  1954. Recherches sur les eaux saumâtres des environs de Lilloo. II. Partie 
descriptive - ,\lgues et protistes - Considérations écologiques. Mémoires de l'InstitJII r�)'al des Scienc,s 11al11rellts de 
Be<�iq11e, 12� :  346 pp., 14 plates. 
Kll'Fl·.R.\TII, H., 1 952. Recherches sur le plancton de la mer flamande (mer du :S.:ord méridionale). Il. Biddul­
phiaeae, Protcomyxa, Rhizomastigina, Heliozoa, Amoebina. B11/leti11 de I' Imti/11! ro1•al dts Sciences nal!m/les de B,l,giq11e, 
28 (1 ( )) : 1 -39. 
NL.\LE ELLIS, \'C, 1 929. Recent researches on the Choanoflagellata (Craspedomonadines) (fresh-water and marine) 
\\'ith description of ncw grncra Jnd species . .  ·lnnales de la 5ocieti R�yale Zoolo.�iq11e de Bel,gique, 15: 49-88. 
Rhlt Hr:t,ow, E., 1 934. Parasitische rlagellata (ausschliesslich Peridinea). Tiennlt der Nord- und Ostsee, 2el :  1 -1 8. 
St H< ll'TI,DEN, H. ,  1 905. Notes sur quelques Amibes et Choanoflagellates. Archit•frïr Protistenk,mde, 5: 322-338. 

ACTINOPODA - ACTINOPOD PROTOZOANS 
Free-living protozoans with stiffened pseudopodia, called actinopoda, used for 
locomotion and food trapping; shells made of silica; locomotion via rolling is 

achieved through lengthening and shortening of the axopodia by assembly and disassembly 
of the microtubule core of the axopod; containing two major classes: the Heliozoa or 
heliozoans (zonnedierties - hé-l in7MirPS - �nnnPn f'iPrrhPM ; ,  =n;:c ! :: !:·::::b ::: �•�c'., ., uc�, :.,u, 

also present in the marine environment, and the Radiolaria or radiolarians (straaldiertjes, 
radiolariën - radiolaires - Straltierchen, Radiolarien), which are mainly marine planktonic 
organisms; ca. 1 80 living heliozoan species as well as 4, 100 living and almost 7,600 fossil 
radiolarian species have been recorded worldwide. 

�o guestionnaire has been cornpleted. 

Kt·FFERATH (1952) lists 20 Heliozoa species, three of them new for science, from 
Belgian marine waters and the Sluice dock in Ostend. In 1 950, the same author 

reported on one radiolarian from the mouth of the Scheldt. No studies on the Belgian 
fresh\vater fauna are known to us. SJEMENSMA (1981)  recorded 46 Heliozoa species in Dutch 

freshwater systems. Given the proximity of the study area and 
the often wide distribution of the species, most of them are ( or 
were) probably also present in Belgium. The optimal environ­
ment for Heliozoa species is shallow, clear, oxygen-rich fresh 
water with much vegetation. Only two species were found on 
riverbank plants of heavily polluted waters. Obviously, this 
entire phylum is very poorly studied in Belgium. 

Rejèrences and f11rther reading 
KL'FFER,\TH, 1- 1 . ,  1 950. Recherches sur le plancton de la Mer flamande (r-.fer du 
Nord 'méridionale). 1. Quelques flagellés, protistes etcetera. füilleti11 de l'Institut 
ro;·al des Sciences 11att1r,lles de Belgique, 26 (29): 1 -43. 

_ J.-ti11ospb,1crù1111 por/1111111, a new heliozoan species de­
scribed by KUFFERATH in 1952 from the Southern part 
of the North Sea. Body diameter is 30 µm, while the 
fine, radiant pseudopodia . can reach 40 µm (from 
Kl'FFERATH 1 952, ,t, RBINS). 

Ki 1FFERATH, H., 1952. Recherches sur le plancton de la Mer flamande (Mer du 
Nord méridionale). II. Biddulphiaeae, Proteomyxa, Rhizomastigina, l leliozoa, 
Amoebina. B11/letin de l'Insti/11! royal des Sciences naturelles de Belgique, 28 ( 10) :  1 -39. 
PENARD, E., 1 904. Les Héliozoaires d'eau douce. Genève: 341 pp. 
RAINER, H., 1 968. Urtiere, Protozoa; \X'urzelfüssler, Rhizopoda; Sonnen­
tierchen, Heliozoa. Die Tierll'elt Deutschlands, 56: 1 76 pp. 
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SIHIEJ\:SM.\, F .J . ,  1981 .  De Nederlandse zonnediertjcs (Actinopoda, Hcliozoa). ll"etenscbappelijke Mededelù;�m 
K1'\:,,; ! ·, 149: 53 pp. 

CILIOPHORA - CILIATES or CILIATED PROTOZOANS 

(TRILHA,\RDIERTJES, \'('Ji\lPERDIERTJES - CILIÉS, CILIOPHORES - \X'!l\lPF.RTIERCHEN) 

Cell body covered with cilia; nucleus differentiated into macro- and micronucleus; 
free-living in freshwater and marine environments; feed on bacteria or algae; 

although ciliates typically reproduce asexually, they also exchange genetic information via 
conjugation; taxon includes the slipper-shaped paramecium and the trumpet-shaped sten­
tor; Suctoria are sessile ciliates that suck out the protoplasm of their prey through tentacles; 
opinions about the worldwide ciliate species diversity are very divergent: B.J . FINLAY 

(Centre for Ecology and Hydrology, \X'indermere) states that ciliate species have a 
cosmopolitan distribution and that almost all species (ca. 3,000) have been described; 
W. FOISSNER (l1niversity of Salzburg) contests this hypothesis and thinks the total species 
number of Ciliophora is approximately a tenfold of it. 

i\fain information provided by Jeroen V,\N \X'ICI IELEN (Ghent University). Questionnaires 
completed by t Didier (HARDEZ (Gembloux Agricultural l'niversity) and Ilse H.\MF.LS 
(Ghent University) on the Ciliophora in general and by Eric HoCHBERG (Santa Barbara 
Museum of Natural History) on the Opalinopsidae. Additional information from the 
literature. 

Although this taxon seems to be the 'best' known protozoan phylum in our 
country, taxonomie knowledge is poor and no representative collection could be 

identified. A catalogue of the Belgian Ciliophora, following sampling of <liftèrent lakes, 
ponds, ditches, rivers, brooks, lichens, mosses, ferns and soils, is published by CtL\RDEZ 

(1 987) and contains ca. 250 species. V.\N WICHELEN et al. (2002) studied the Flemish lakes 
and found 1 35 taxa out of which 90 species could be identified. Next to the free-living 
species, some ciliates occur as symbionts and commensals of mainly fishes and as parasites of 
cephalopods, crustaceans, fishes and amphibians. The interstitial marine and brackish water 
ciliates have only been studied ecologically. lt is obvious that Belgian marine waters and 
some terrestrial habitats are poorly studied or not at ail from a taxonomie point of view. 
Other problems are the often obsolete descriptions of Belgian species, the high number of 
synonyms and, more fundamentally, the species concept which is difficult to apply to these 
organisms. Nevertheless, since 1950, the species number has increased because of research 
intensification and probably introductions. 

Opalinopsidae or apostome ciliates are parasites of cephalopods and crustaceans. So far, no 
species have been recorded in Belgian marine waters, but four or five are expected based on 
host-parasite relationships. Taxonomie knowledge is obviously very poor and a Belgian 
expert cou Id not be identified. A European species list can be found in HoCHBERG ( 1 990). 
Representative collections are present in the Santa Barbara Museum of Natural History and 
the Muséum d'Histoire Naturelle of Geneva. 

K L'FFER.\TH ( 1 950) lists 1 6  species of Tintinnidae, of which 6 are new to science, from the 
Belgian marine waters. Because of taxonomie uncertainty and changing classification, it is 
unclear how many species of this family really occur. 
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References a11df11rther reading 

Cl l \RDEZ, D., 1987. Catalogue des Protozoaires Ciliés de Belgique (Prorozoa Ciliophora). Notes Fa1111iq11es de 
Gimh/011x, 14 :  1 6  pp. 
< :l'RDS, C. R., 1982. British and othcr Freshwater Ciliated Protozoa. I .  Ciliophnra: Kinetofragminophora. S)'nopses of 
the British Fatma ( New Series), 22: 387 pp. 
Cl RDS, C.R., G.\TES, :\I.A. & ROBERTS, D.M.,  1983. British and other l"reshwater Ciliated Protozoa. Il. 
Ciliophora: l lligohymenophora and Polyhymenophora. Srnopses of the British Fatma ( Nm· .\'eries) ,  23: 4�4 pp. 
Fo1SS1'FR, \'('. ,  BERGER, H.  & Sc:H \D!Bl'RG, J . , 1 999. Identification and Ecology of Limnetic Plankton Ciliates. 
lnformationsberichte des Bayerischen Landesamtes für \X'asserwirtschaft, 3199: 793 pp. 
H< >CHBI RG, F.G., 1990. Diseases of :\follusca: Cephalopoda. Diseases caused by protistans and metazoans. In: 
KIN'-.E, O. (ed.), Diseases of Marine Animais. Vol. III. Cephalopoda to l'rochordata. Biologisches :\nstalt 
Helgoland: 47-22�. 
K ,HL, A. ,  1930- 1 935. Urtiere oder Protozoa. I: Wimpertiere oder Ciliata (lnfusoria). Die Tim,·dt De11tschla11ds, 1 8, 
2 1 ,  25, 30. J,,_t 1FH:R \TH, H . ,  1950. Recherches sur le plancton de la Mer flamande (Mer du Nord méridionale). I. Quelques 
flagellés, protistes etcetera. Bulletin de l'Institut royal des Sciences naturelles de Be{(iqu,, 26 (29): 1 -43. 
V AN WICHELl·N, J., Ml'i'L\ERT, K., GEENENS, V. & VYVLRM \1', \X'., 20<12. Ciliate diversity in shallow lakes in 
Belgium. ln: PEETI,RS, M. & V.IN GoETHUI, J .L (eds), Belgian Fauna and Alien Specics. Proceedings of the 
symposium held on 14.12.2001 in Brussels. Bulletin of the Royal Be((ia11 l11stit11te �f l'(at11ral Sciences, Biolog)', 72, suppl.: 1 1 .  

(a) (b) 

3 
Four ciliate species occurring in Belgium: (a) S(rlonichia mytil11s, (b) 1 ·orticella 11eb11/ifera, ( c) Lito11otr1s at1ser and ( d) Carchesit1t11 
polrpimmt (drawings b,· D. CH \RDEZ, courtesy of 1\1. HEUSCHE1' and the Gembloux Agricultural l 'niversity). 

GRANULORETICULOSA 
Phylum almost entirely consisting of the Class Foraminifera or foraminifers, 
foraminiferids (foraminiferen - foraminifères - Foraminiferen); possessing hârd 

parts in the form of tests (or shells), composed of organic matter reinforced with sand or 
calcium carbonate, and granular, reticulose pseudopodia; shell consisting of one or more 
chambers; among the most abundant, diverse and widely distributed protists in the oceans 
playing a significant role in food webs; mostly benthic, some are planktonic; length ranging 
from 1 00 µm to ca. 1 0  cm (NHmmtdites spp.) ;  feed on organic molecules, bacteria, diatoms, 
other single-celleù phytoplankton an<l even small animais such as copepods; mineralised 
shells of Foraminifera preserve a record of ocean chemical properties useful for evolu­
tionary, paleobiological and geochemical analysis of global environmental change; to date, 
3,620 genera and ca. 60,000 species, of which ca. 4,000 recent species, have been described; 
fossil record of Foraminifera dates back to more than 550 million years ago. 



Information from literature, completed by persona! communications of Pieter L\GA 
(Geological Survey of Belgium), Herman HoOYBERGHS (Kl'L) and Stefan REVETS (RBINS). 

Cl'SH'.\fAN (1949) lists 1 28 species and subspecies (this includes recent and 
subrecent forms) based on the study of bottom samples from the Belgian marine 

waters. He notes that the samples are characterised by a considerable number of Cretaceous 
specimens and the occasional presence of Tertiary ones. ln adjacent areas, Mt 'RR,\ Y (1 979) 
found 63 brackish and nearshore species in British waters. 

Much more research activities are or have been undertaken in relation to fossil Foraminifera 
in Belgium: Tertiary foraminifers are studied at . the Catholic University of Leuven 
(H. HOOYBERGHS, t F. DE MEl'TER and former colleagues). More specifically, Oligocene 
forms are the subject of a Ph.D. at the Royal Belgian lnstitute of Natural Sciences (E. DE 
M.\N). Cretaceous and Paleocene foraminifers are investigated by F. RoB.\SZYNSKI and T. 
MooRKENS, both retired but still doing research. L. HANCE, guest professor at the UCL, 
and his Ph.D. researcher F.-X. DE\'f 'YST, study the foraminifers of the Paleozoicum, which 
were also the main research involvement of the late R. CONIL (l'CL). Furthermore, the 
existence of doctoral papers on Foraminifera of P. L\G/\ (Pliocene), F. DE MEl"TER 
(Miocene), J. B.\CCAERT (large Foraminifera), W. \X'ILLEJ\IS (Ypresian) and T. MooRKENS 
(Paleocene) was brought to our attention. 

References and fi1rther readùzf!, 

0 ,IL\I \�, J .A. ,  1 949. Rccent Belµ;ian Foraminifcrn. ,\l,moir,s de l'I11stit11t r�ral des Scienc, s 11at11relles de Be<�iq11e, 1 1 1 :  
59 pp., 1 l l  plates. 
i\lt"RR.\\', J , \X'. ,  19"'9. British Nearshorc Foraminifcrids. Sr11opses o/ the British l'a1111a / 'eu· Series) ,  16: 68 pp. 
Sr11,:rn, E.T.N. ,  1 973. Fornminiferen - Fossiel en rccent, 1/"'etenschappelijke Mededeliiwn K,,'\','\' I ·, 99: 84 pp. 
( Rtfere11ces a11dji1rther readi,z� 011 fossil Forami11ijèra in Be<�ùm, an 110! included hecause the rnrrent publication fomses on 
present-do1• hiodinrsitJ•. )  

APICOMPLEXA (SPOROZOA) - APICOMPLEXANS or NON-MOTILE PARASITIC PROTOZOANS 
( SPOROZOANS) 
(SPORENDIF.RTJES - i\PICO,\IPLEX.\NS, ,\PICO,\IPLF.XÉS, SPOROZOAIRES - SPOROZOEN, 
SP< lRENT! ERCH EN) 

Probably the largest and best-known taxon of parasitic protozoans; unicellular 
organisms possessing an apical complex of microtubules; man y apicomplexans are 

bloodstream parasites with complex life cycles, and both asexual and sexual reproduction; 
they infect vertebrates, causing serious illnesses (e.g. species of the genus Plasmodium cause 
malaria, others cause coccidiosis, toxoplasmosis, etc.), and invertebrates (some apicomplex­
ans may be useful for man in controlling populations of pest insects) ; ca. 5,000 described 
species worldwide, but a multiple of this number still to be discovered. 

Questionnaire on the Aggregatidae completed by Eric HOCJ IBERG (Santa Barbara Museum 
of Natural History). 

Species of Aggregatidae parasitise crustaceans and cephalopods. None have been 
recorded in Belgian marine waters so far, but 4 to 8 species are expected based on 

host-parasite relationships. A list of European species can be found in HocHBERG (1990). 
Taxonomie knowledge of this group is very poor and no Belgian expert could be identified. 
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Representative collections are managed by the Santa Barbara Museum of Natural I fistory 
and the l'niversity of Vigo. 

R�(erences and_(ttrther readin!!, 

Hrn flBERc;, F.G., 1 990. Diseascs of J\!ollusca: Cephalopoda. Discascs caused by protistans and metazoans. In: 
Kil\�f:, O. (ed.), Diseases of lllarine Animais. Vol. Ill. Cephalopoda to l 1rochordata. Biologisches .\nsta!t 
Hdgolaml: 47-2T. 
L1-.,·11\F, N.D., 1985. Phylum Il .  1\picomplexa. In: LIT., J .J . ,  Hl'T"!FR, S .H. & Bo\'f F, E.C. (eds.), Ao lllustrated 
Guide tn the Protozoa. Society of Protozoologists, Lawrence, Kansas. 
THÜlDORIDÈS, J. & DL,PORTE,, I., 1 975. Sporozoaires dïn\'ertébrés pélagiques de Villefranche-sur-l\ler (étude 
descriptive et faunistique). Proti.rtolo,�ica, 1 1  (2): 2115-220. 

METAZOA - METAZOANS or MULTICELLULAR ANIMALS 
(VEELCELLIGE DIEREN, MEERCELLIGE DIEREN - :,,1ÉT,\ZO,\IRES - MEHRZELLIGEN TIERE, 
\'IELZELLIGEN TIERE) 

Multicellular, heterotrophic, diploid organisms with development proceeding via 
- a blastula; include ail faunal groups from Porifera to Mammalia. 

PoRIFERA - SPONGES 

(SPOKZEN - F.PONGES - SCH\'C\l\[.\IE) 
1uumce11u1ar animais w1rnour tissues and organs; numerous m1croscop1c ostia by 
which water enters the canal system through the body and one or a few oscula 

from which water exits; physiological fonct ions by individual cells; no nervous, muscular or 
hormonal systems; adults sessile; larvae ciliated and free-swimming; most species are dioe­
cious; the vast majority are marine, ca. 100 species live in fresh water; more than 7,000 living 
species described worldwide; a considerable number of additional species is expected. 

Questionnaire completed by Philippe \X'ILLENZ (Royal Belgian lnstitute ofNatural Sciences). 

Five freshwater and ca. 27 marine species have been recorded. Given the fact that 
hard substrates are crucial for the settling of sponges, the relative high numbcr of 

marine species seems to contrast somewhat with the rarity of natural hard substrates. Man­
made co�structions are probably the major explanation for this. Furthermore, it is most 
unlikely that all the recorded species still occur in the Belgian marine waters. For the 
freshwater habitat and specifically the more diverse running waters (R,\SMONT 1 957), 
Lower and Middle Belgium show the highest species richness (RrcHELLE-1\IAURER et al. 
1994). Trochospongilla horrida was first reported in Belgium in 1 994 while the other fresh­
water species were observed much earlier. 

Taxonomie knowledge of the Porifera in Belgium is moderate, and information on actual 
trends like spreading or regression is not available. RICHELLE-1\I,\l.RER et al. (1 994) propose 
the use of sponges as bio-indicators f or the detection of heavy metals in the environment. 

Refn-mces and f11rthPr m1dinp, 

Acl..:ERS, R.G., Moss, D. & P1c-ror-., B.E., 1 992. Sponges of the British Isles ('Sponge V'). A Colour Guide and 
\X' or king Document. Marine Conservation Society: 175 pp. 
D;\RO, M.H., 1 969. Etude écologique d'un brise-lames de la côte belge - 1. Description et zonation des organismes . 
. ·lnnales de la Société royale zoolo,�ique de Bezf!,ique, 99 (3-4): 1 1 1 -1 52. 
HoOP!-R, J .N.A. & YA1' Sc lEST, R.W.M. (eds), 2002. Systema Porifera. A Guide to the Classification of Sponges. 
Plenum Press, 2 volumes: 18 10  pp. 
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R,\SM01'T, R . ,  1 95". Les.éponges d'eau douce - I. Leur structure. Les Naturalistes befc�es, 38: 1 69-176. 
RICHELLE, F.., Mm RF Il', Z., HCYSEOlM, j. & \' ,,,-. DE \'Y\'ER, G., 1 989. Distribution des éponges d'eau douce dans 
la Fagne et l'Ardenne occidentale. In: \'fm·TFRS, K. & BAERT, L. (eds), Proceedings of the Symposium 'lnvertebrates 
of Belgium' held on 25-26 nov. 1 988 in Brussels. Royal Belgian Institute of Natural Sciences, Brussels: 9-14. 
RICHEl.1.E-M.\l'RI-.R, E., DEGOl 'DENNE, Y.,  DEJONGHE, L. & \'AN DE VYVI-.R, G. ,  l 994. Utilisation des éponges 
d'eau douce comme hioindicateurs de la présence de métaux dans l'environnement. Service Géologique de 
Belgique - Professional Paper, 268: 83 pp. 
ToP,hNT, E. ,  1900. Documents sur la faune des Spongiaires des cùtes de Belgique. Archiens de Bio!��ie, 16: 105-1 15 . 
\'Al\: So1sr, R.\'Cl\l., 1 977. Marine and Freshwater Sponges (Porifern) of the Netherlands. ZoiJlo.�ische .\ledede!ùwn 
Leiden, 50 (16) :  261 -273. 
\X'll.l.El\Z, Ph., 19%. Recent Advances in Sponge Biodiversit)' lnventory and Documentation - Proceedings of the 
X'h Workshop on Atlanto-Mediterranean Spongc Taxonomy. B11/leti11 of th, Roral Bel,�ia11 fostit11te of Na/Jiral Scimces, 
Biolo_gy, 66: 1 -242. 

MYXOZOA - MYXOZOANS 

(MYXOZOËN - l\!YXOZOAIRES - MYXOZOEN) 

Af yxozoa11s han traditio11a/(y been cfass[fied 11·ithi11 the Protozoa. Recent ùu•estzf!,ations 
(SMOTHERS et al. 1994) shou• that it is a metazoan ,l!,ro11p, possib{y refated to the Cnidaria 

(pers. comm. E. KARLSBA1--:e-:). Some experts consider the N[y:,:ozoa as a h(i!,h[y deriz•ed,l!,rottp qf cnidarians. 

Spore producing parasites of fishes, amphibians and reptiles, and also of annelids and 
bryozoans; present in host species living in marine as well as in freshwater habitats; ca. 1,400 
described species worldwide; a total species number between 3,000 and 5,000 is expected. 

Questionnaire completed by Egil K,\RLSB!1.IŒ (llniversity of Bergen) for the marine species 
and by Steven FElST (Centre for Environment, Fisheries and Aquaculture Science, Wey­
mought) for the freshwater species. 

At least 49 species could occur in Belgian manne waters following species 
observations in adjacent waters and hast-parasite relationships. Furthermore, 

some 20 additional species, among others exotic myxozoans carried by introduced or 
vagrant fish species, are expected in our marine zone. These numbers together would 
result in a total of ca. 70 species of M yxozoa in Belgian marine waters. A partial list of 

European marine Myxozoa can be found on the website 
'European register of marine species' (ERMS). Sorne ten 
freshwater species were recorded, while not fewer than 50 
additional ones are expected (S! IULM.\N 1966) . 

The highest species richness is expected in marine and running 
freshwater habitats. Stagnant freshwater bodies show a lower 
species richness. For Belgium and the neighbouring countries, it 
is obvious that taxonomie knowledge of this group is very poor. 
J\.Ioreover, no Belgian expert could be identified for this group. 

References andf11rther readÎII_I!, 
LoM, J .  & ÜYK< l\' \, 1 . ,  1 992. Protozoan parasites of fishcs. Derelop,,,e11ts i11 
A.quamlt11re & Fisheries .l'cie11c1•, 26. 

Examples of M yxozoa parasitising fishes in Belgian 
waters: (a) Al)'xiditm1 rhodei LÉGER, 1905 from the kidney 
of roach (Rutilus rutil11s); (b) l\Jp:obolus C)'jJrini DoFLEIN, 
1898 from the musculature of chub (Leuciscus cephal11s) 
( drawings bv �f. L<>NG:,H \ w). 

SHn.:11.,,;, S.S. ,  1966. Mn:osporidia of the l'SSR. ;\loscow-Leningrad. 
Translation for the l'nited States Department of the I nterior and :'s!ational 
Science Foundation in 1988: 504 pp. 
SM< >THcRS, J.F. ,  \'ON D< >HU.N, C.D. ,  SMITII, L.H. J r & Sr \LL, R.D., 1994. 
Molecular evidence that the myxozoan protists are metazoans. Sciwct, 265: 
1 7 19-1721 .  
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CNIDARIA - CNIDARIANS 

(NETELDIEREN - CNJDAIRES - NESSELTIF.RE) 
Metazoans with two basic body forms (polyp and medusa); ectodermal and 
gastrodermal epithelia, separated by mesogloea; nerve net acting as nervous 

system; cnidae used in predation and defence; · mostly carnivorous, although, in some 
species, nutrition is supplemented by dissolved organic material and photosynthesising 
endosymbionts; phylum contains four major classes: the Anthozoa (sea anemones, corals, 
etc.), Hydrozoa . (hydras), Cubozoa (sea wasps) and Scyphozoa (jellyfish); ail species are 
aquatic, most are marine; size of adult individuals range from less than 1 mm to 70 m long; 
ca. 9,000 living species described worldwide. 

Basic information on the marine species was provided by Francis KERCKHOF (:I\Iarine 
Ecosystem Management / RBINS).  Questionnaires were completed by Bregje Br,YST and 
Ann DE\'ï!CKE (Ghent University) for the marine species, and by Jean BOl'ILLON (Free 
l'niversity of Brussels) for the brackish and freshwater species. 

Sorne 90 marine species have been recorded (LELUL'P 1952), but many listed 
species are probably not li\·ing in Belgian waters as they were found cast ashore 

or because they belong to the so-called trawler faum hrn1 1 '.'ht in h:· �� ch,,��"'" •M::: :!::::: 
fishery grounds. However, based on comparable data from the Netherlands (more than 130 
species) and Sweden (210 species), and given the fact that the sampling methods used hy 
Belgian scientists during their monitoring campaigns of the past decades were not speci­
fically aimed at cnidarians, man y additional species can be expected as already observed by 
M,\SSIN d al. (2002). Another exarnple: recent research of specific habitats such as the Sluice' 
dock in Ostend and the groynes on the Belgian beaches revealed the presence of the sea 
anemones Haliplanella lineata (KERCKHOF, unpublished) and Sal!,artia elegans (F .\ASSF. & DF. 
BL,\L'\X'E 2003). 

Eight brackish and freshwater species (LF.LOl'P 1 952) have been observed, four of which 
belong to the genus Hydra. Based on species observations in similar habitats outside 
Belgium, at least three additional species are expected (VER\'OORT 1946). Upper Belgium 
shows the highest species richness. The number of freshwater species is increasing because 
of the immigration and introduction of at least three species since 1900. For the non-marine 
species of this group, no scientific expert able to identify organisms to the species level 
could he identified. Taxonomie knowledge of this group in Belgium is very poor for the 
marine as well as for the brackish and freshwater habitats. 

References and J11rther reading 
DFIŒER, R. & DEKKH, \'C, 1981 .  K wallentabel (Scyphomedusen). I Id Zeepaard, 41 :  10~-1 10. 
F.1 ISSE, M. & DE BL.ll'\\ E, H., 2003. De sierlijke slibanemoon Sa,�artia elegans D.ILYELL, 1 848 in België. De 
Stra11d1•/o, 22 (3-4): 95-%. 
H AY\\ .\RD, P.J. & RYL \1'D, J.S., 1990. The marine fauna of the British Isles and North-West Europe. Clarendon 
Press, Oxford, ,-ol. 1 .  
LHOl 'P, E., 1 947. Les Cnrlrntér0s d e  l a  faune belge. Mémoires d11 ,\11,s(, rqy11! d'llùtoire 11at11rel/e de Be<�iq11e, IU7: 
73 pp. 
LEI.Ol'P, E., 1952. Faune de Belgique: Coelentérés. Patrimoine de l'Institut royal des Sciences naturelles de 
Belgique: 283 pp. 
MASSIN, Cl., l\LILI.Hl•:T, J. & NoRRO, A., 2002. Scientific <living, a new tool for monitoring i11-sit11 North Sea 
bindiYersity: prcliminary results. In: PEETERS, M. & V,11'- GOETHE�!, J.L. (cds), Bel1,:ian Fauna and Alien Species. 
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Proceedings of the symposium held on 14 . 12.2001 in Brussels. 811//etin of the Ro)'al Bez�ian Institute �( ,\'at11ra/ Sciences, 
Biologr, 72, suppl.: 17-18.  
OosTERB.\ \;-,;, A.,  1985. Hydropoliepen (I-IydroideaJ. Tahellenserie l'an de Stra11dU'erkge111eenschap, 27 : 22 pp. 
R \PPÉ, G., 1989. Larger Cnidaria aod Ctenophora from the plankton and pleuston in Belgian waters. ln: 
\X'oUTERS, K. & B \ERT, L. (eds), Proceedings of the Symposium 'lnvertebrates of Belgium' held on 25-26 nov. 
1988 in Brussels. Royal Belgian Institute of Natural Sciences, Brussels: 1 5-18. 
Rt SSELL, F.R.S.,  1 953. The medusae of the British Isles. Cambridge l'niversity Press: 530 pp. 
SP\LDIN<i, :\1.D., R -\\'11.IOl s, C. & (iRFl•:N, E.P., 201l l .  World Atlas of Coral Rccfs. UNEP World Conservation 
Monitoring Centre, University of California Press, Berkeley, Los ,\ngeles, London: 424 pp. 
\'ERON, J .E.N. ,  2000. Corals of the World. ,\ustralian lnstitute of Marine Science, Townsville, 3 volumes. 
\'rnvooRT, \X'. ,  1946. Hydrozoa (C. 1) ,\, Hydropolypen. Fa1111a l'ai/ .'Veder/a11d, 1 4: 336 pp. 

CTENOPHORA - CTENOPHORES or COMB JELLIES 

(RIBK\'C\LLEN, K.\MK\'\'.\LLEN - CTÉNOPHORES, CTÉN:\lRES - RIPPENQl'ALLEN) 
Diploblastic metazoans with biradial symmetry; basic body form is ovoid, typi­
cally around 1 cm; most species are planktonic; locomotion by rows of comb 

plates (fused cilia); nerve net acting as nervous system; no respiratory, circulatory or 
excretory system; adhesive colloblasts; sexual reproduction, mostly hermaphroditic; cteno­
phores are ail predatory, although nutrition in some species is supplemented by photo­
synthetic algae; ail species are marine, occurring from the surface waters to at least 3,000 m; 
about 1 00 described species worldwide, but many unknown species probably exist in deep 
waters. 

Questionnaire completed by Bregje BEYST and Ann DE\X'ICKE (Ghent l!niversity). 

At least two species are present in Belgian marine waters. P!mrohrachia pi/eus, 
representing the class Tentaculata, is \'ery cornmon along the coast. Beroe ,�raci!is, 

up to 1 982 erroneously identified (KERCKHOF 1 982) as Beroe c11mmis, be longs to the class 
Nuda and feeds on P. pi/ms. Recently, Bolinopsis ù!f1111dilm!11tJ1 and Beroe ct1c1m1is have been 
observed along the Dutch coast (HOI.STEIJN 2002), although these species normally occur 
more to the north. If they continue to expand their distribution area in southern direction, 
they could appear in Belgian marine waters in the near future. Since fixation of ctenophores 
is often difficult, the identification of specimens and the set up of a representative collection 
is problematic. 

Re(ermces a11dji1rther readit1.f!, 
1 l01.w1•.I.I'-, H . , 2002. Toch nog ecn beetje nieuw: Bo/inopsis ù1/i111dilm/11111 (1\1( LI.FR, 1 776) en Beroc mm111is 
(F.\BRI< Il',, 1 �80) aan onze kust. Hel Zeepaard, 62 (5): 1 42 .. 150. 
K1 :RCl-:HOI', F., 1 982. Kamkwallcn van onze kust, in 't bijzonder Beroe gracilis. De Stra11d1•/o 2 (3): 68-75. 
LILEY, R., 1958. Ctenophora. Conseil International pour !'Exploration de la Mer. Zooplanc/011, 82: 6 pp. 
R ·\PPf:, G., 1989. Larger Cnidaria and Ctenophora from the plankton and pleuston in Belgian waters. In: \X'Ol'TliRS, 
K. & B.\l,RT, L. (eds), Procecdings of the Symposium 'Invercebrates of Belgium' held on 25-26 nov. 1 988 in 
Brussels. Royal Belgian Jnstitute of Natural Sciences, Brussels: 1 5- 1 8. 

PLA TYHELMINTHES - FLA TWORMS 

(PI.i\T\X'ORMEN - \'ERS PLATS - PLATT\X'l'RMER) 
Phylum with the simplest structure of the bilaterally symmetrical and triploblastic 
animais; body flattened dorsoventrally; acoelomate; includes the Turbellaria, 

Trematoda, Monogenea and Cestoda. 
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TURBELLARIA - TURBELLARIANS or FREE-LIVING FLA TWORMS 

(TRILHA.\R\X'ORl\!E'.\:, VRIJLEVENDE PL\T\X'ORMEN - TllRBELLARIÉS, \'ERS PLATS LIBRES -
STRl TDEL\X'LTRMFR) 

Ciliated, mostly free-living flatworms; some taxa are parasitic or symbiotic; most 
species are predators or scavengers; hermaphrodites with complex reproduction 

system and internai fertilisation, some alsu reproduce by fission; they inhabit marine, 
freshwater, benthic, periphyton and moist terrestrial systems; most species are relatively 
small (0.5 to 5 mm); ca. 8,000 species have been described worldwide while the expected 
species number ranges· from 15,000 to 20,000. 

Data pruvided by Ernest ScHoU,AhR r (Limburg University Centre). 

The estimated number of known marine and brackish water species in Belgium is 
400. Given the fact that new species, some even unknown to science, are still 

discovered in our coastal and marine zone, the real number of species will be higher. A 
partial species list is presented in SCH< lCKAERT et al, (1989). 

The freshwater fauna is almost completely unknown. At least 50 species are expected. Ail 
knuwn Belgian turbcllarian species are free-living. An example of a recent introduction is 
the Ponto-Caspian invader Dendrocoe!um romanodanubia!t in the Albert Canal (pers. comm. 
T. VERCAl'TEREN). 

References and f11rther reading 
BALL, L R. & RcYNOLDSOI'-, T.B., 1981 .  British Planarians. Synopses of the British Fauna ( NeJJ• Series) ,  19 :  141 pp. 
C.\1-..Nl lN, L. R.G., 1986. Turbellaria of the world - A guide to families and genera. Queensland Museum, Brisbane. 
DEN HARTU<,, C., 1962. De l\;ederlandse platwormen, Tricladia. rretenschappelijke Mededelin.�en KNN! ·, 42: 1-40. 
J rn 'K, P. & ScHOCK.\!·RT, E., 2002. Species composition and diversity of free-living Plathelminthes (Turbellaria) 
from sandy beaches at the Belgian coast. In: PI-.I,TGRS, M. & V \N GoETHI-.M, J .L. (eds), Bclgian Fauna and Alien 
Species. Proceedings of the symposium held on 14.12.2001 in Brussels. Btt!!etin of the Roya/ Be{�ian Institttte of Jùtttra! 
Scienœs, Bio!ogy, 72, suppl.: 35-41 . 
PRl 'DHOE, S., 1 982. British Polyclad Turbellarians. Synopses of the British Fatma ( I"ù11· Series) ,  26: 77 pp. 
REYNOLDSON, T.B., 1978. A kcy to the British species of freshwater triclads (Turbellaria, Paludicola). FreshJJ'ater 
Bio!ogic,1/ Association Scientific Publication, 23: 1 -3 1 .  
SCHOCK \ERT, E .R . ,  Jon.::, P.E.H. & ]\[ \RTENS, P.M., 1989. Free-living Plathelminthes from the Belgian coast and 
adjacent areas. In: \X'Ol'TERS, K. & BAERT, L (eds), Proceedings of the Symposium 'lnvertebrates of Belgium' held 
on 25-26 nov. 1 q33 in Brusscls. Royal Belgian Institute of Natural Sciences, Brussels: 1 37-142. 

TREMATODA - TREMATODES or FLUKES 

(ZL'IGWOR.\IEN - TRÉMATODES, \'ERS INTESTINAL'X - S,\l'G\X'ÜRMER) 
Most are endoparasitic and have two to four hosts in the life cycle; usually two 
holdfast organs without hooks: an anterior oral sucker surrounding the mouth 

and a ventral sucker; adults occur in the definitive host, normally a vertebrate; most species 
have a molluscan intermediate host; the flukes of the subclass Aspidobothrea have a single 
host in the life cycle and some are ectoparasitic; 15,000 to 18,000 digenean (Trematoda s.s., 
excl. Monogenea) species have been recorded worldwide. 

Questionnaire completed by David GIBSON (The Natural History Museum, London). 
Additional data from collection archives, unpublished observations and persona! commu­
nications. 
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A preliminary list of 1 03 species is compiled based on the collections of the Royal 
Belgian Institute of Natural Sciences and the Zoological ;\foseum of the Uni­

versity of Liège, on grey literature and on communications from the Prince J ,eopold 
Institute of Tropical Medicine, the Institute for Forestry and Game Management, the 
Ghent l 'niversity, the Sea Fisheries Department, the Scientific Institute of Public Health 
and the Marine Ecosystem Management Department of the RBINS. No published over­
view of this taxon is available. The total number of trematode species in Belgium is 
estimated at 325, based on the fauna in the neighbouring countries and information 
contained in the host-parasite database managed by The Natural History Museum in 
London. 

As it is often the case for parasitic taxa, taxonomie and faunal studies concerning the 
Trematoda are scarce and only some species of medicaJ, pharmaceutical or veterinary 
interest are studied (e.g. Fasciola hepatica and Schistosoma spp.) .  Most species occur as fish 
parasites. Main collections in relation to the Belgian fauna are housed in the Royal Belgian 
Institute of Natural Sciences and the Zoological Museum of the University of Liège. Few 
specimens are present in the medicaJ and veterinary departments of universities and other 
scientific institutes. ln the Netherlands, 100 species are observed hitherto, but not Jess than 
500 additional species are expected. In the l1nited Kingdom, 400 trematode species have 
been recorded and a considerable number of additional species is expected. 

Rejerences a11d further reading 
BR.\ , ,  R.,\. & Grnsc >1', D.I . ,  1 9~7_ . Trematode parasites of fishcs from the north-east ,\tian tic. Bulletin o(the British 
/\fosm111 / l\afl,ral flistorr) ,  Zoolo_r!)', 31 ,  32, 36, r, 5 1 .  
D \WIS, B., 1946. The Trcmatoda o f  British fishes. Ray Society, London: 364 pp. 
D \\n,s, B., 194�. The Trcmatoda with special reference to British and othcr Europcan forms. Camhridge 
l'niversity Press: 644 pp. 
SKRJ \JllN, K . ! .  et <1/. , 1964. Kcys to the trematodes of animais and man (edited by H .P. AR \I; translated by 
R.\'C DuOLEY). l'niversit) of Illinois Press, l'rbana: 351 pp. 

MONOGENEA - MONOGENEANS or MONOGENETIC FLUKES 

(ECTOP AR,\SITAIRE PL\T\X'OR:-.fEl',, l'IT\X'ENDIGE Zl'IG\'('ORMEN - \'ERS MONOGÈNES - MONO­

GENE SAllG\X'f'RMER) 

.Mono,�e11ea are often plared in the class Trematoda. Th,y are treated apart here to ohtain a 
more detailed presentation. Hermaphroditic, ectoparasitic flatworms mostly found on 

the gills or skin, or in the nose, mouth, etc. of fish, amphibians and reptiles, some on 
mammals, crustaceans and cephaJopods; direct life cycle: free-swimming larva attaches to a 
new host and grows into an adult worm; found in freshwater and marine habitats; adults 
most often Jess than 10 mm in length; adhesive structures at both ends of the worm; mouth 
sometimes encircled by a sucker; the posterior adhesive structure, the opisthaptor, is a 
complex of suckers, suckerlets, books, anchors, etc. ; can cause serious problems for 
example in aquarium or hatchery; 7,000 to 8,000 described monogenean species worldwide, 
while a total of more than 20,000 is expected. 

One of the most significant radiations of platy helminth fish parasites is demonstrated within 
the monogenean 'supergenera' Dac{)'logyrus and G_)'rodac{ylus. More than 400 G]rodacl)•l11s 
species have been described at present, but the estimated species number is about 20,000 
(BAKKE et al. 2002). Gyrodactylids display the widest host range of any monogenean famiJy 
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(they are found on 1 9  orders of bony fishes), encompassing both highly specific and 
generalist species. The combination of viviparity, progenesis and protogyny is unique in 
the animal kingdom. Advanced progenesis allows the first-born daughter to be produced 
within 24 hours after her parents' birth. This may result in an explosive population growth, 
especially when transmission is favoured under aquacultural conditions. The population 
dynamics resemble those of microparasites rather than those of typical helminth macro­
parasites (C\BLE & l l i\RRIS 2002). 

Information proYided by Tine Hl 'YSE (Catholic l'niversity of Leuven), with additional data 
from David G JBSOI\ (The Natural History Museum, London). 

So far, 21 species have been recorded in Belgium, but the presence-of 300 to 500 
species of this poorly studied and species-rich taxon is expected. Ali species in 

Belgian waters occur as ectoparasites on the gills, skin and fins of marine and freshwater 
fish. The knowledge of this group in Belgium is poor. A representative collection does not 
exist although a few specimens are present in the Royal Belgian I nstitute of Natural Sciences 
and in some university collections. A larger collection is housed by the natural history 
museums of London and Stockholm. 

The genus Gyrodact_y!11s is one of the largest within the Monogenea. A first study on G}'rodac(vlus 
spp. parasitising marine fishes in the North Sea revealed the presence of six new species, of 
which t:wo are hitherto described (GEETS et al. 1 998, HL'YSE & VOLCI-.:AERT 2002). 

References and further reading 

B,\KIŒ, T.A., H \RRIS, P.D. & CABLE, J . ,  2002. Host spccificity dynamics: observations on gyrodacrvlid 
monogencans. lntmtational Journal of Parasitolo.�)', 32: 281-308. 
C \BLE, J. & H.\RRIS, P.D., 2002. Gyrodactylid developmental biology: historical revicw, current status and future 
trends. International Journal ol Parasitology, 32: 255-280. 
GEF.TS, .\., l\l .\LMBERG, G. & 01.1.E\'IER, F., 1 998. Grrodactrlus lo,��idact)'lus n.sp., a monogencan from Pn111atoschis­
/11s lozanoi (DE BI 'E1', 1923) from the �orth Sea . .\)ste111atir Parasitologr, 41 :  63-70. 
Hl'YSL, T. & Vou.h.\LRT, F.A.I\1., 2002. Identification of a host-associated species complex using molecular and 
morphometric analyses, with the description of G_rrodactrl11s rngiensoides n. sp. (Gyrodactrlidae, Monogenca). 
lntemational Joumal of Parasitolog)', 32: 907-919. 
J L'STI1'.E, J .L., 1 993. Bibliographical redew - l'ltrastructure of the Monogenea: l ist of investigated species and 
organs. B11/letin l'ranrais de la Pêche d de la Piscicult11re, 328: 1 56-188. 
MAl.,\IBFRG, G., 1970. The excretory systems and the marginal hooks as a basis for the systematics of the 
G_yrodacty/11s (Trematoda, Monogenea). Arkit•jiïr Zoologit , 23: 235 pp. 
Z',IETAR ·\, M.S. ,  J-ll'YSE, T., LL•MME, j. & Vor.CK.-IERT, F.A.M., 2002. Deep divergence among subgenera of 
Gyodac(ylus inferred from rDNA ITS region. Parasitology, 12: 39-52. 

5 
The monogenean Gyrodact)'/,1s branchialis. The parasitising specificity of monogeneans is illustrated by the fact that 
this species, for example, only occurs on the gills of the common goby (Po111atoschistus 111icrops). Length: 130-150 µm 
(drawing by H.  V \N P.\ESSCIIEN, based on photographs by T. Hl"YSE). 
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CESTODA - T APEWORMS 
(LINT\X'OR:.IEN - CESTODES - BAND\X'L'RMER) 

Adults occurring as elongated and flattened endoparasites in the intestines of 
vertebrates, involving at least two hasts of different species; usually one or more 

larval stages either in vertebrates or im·ertebrates; no mouth nor digestive organ present; 
head, with an attachment organ (scolex), followed by a series of body units (proglottids); no 
epidermis but covered with a thick cuticle; length ranges from less than 10 mm to more than 
30 m; 5,000 species are known worldwide. 

Questionnaire completed by David GIBSON (The Natural History Museum, London). 
Additional data from collection archives, unpublished obserntions and persona! commu­
nications. 

The number of observed species in our country is unknown, because only species 
with special interest to human and animal health are studied. A preliminary list of 

144 species is compiled based on the collections of the Royal Belgian Institute of Natural 
Sciences and the Zoological Museum of the University of Liège, on grey literature and on 
communications from the Prince Leopold Institute of Tropical Medicine, the Institute for 
Forestry and Game Management, the Ghent Cniyersity, the Sea Fisheries Department, the 
Scientific Institute of Public Health and the Marine Ecosystem Management Department of 
the RBINS. No published overview of this taxon is available. At least 250 tapeworm species 
are expected to occur in Belgium, based on figures of the hast-parasite database at The 
Natural History Museum in London. 

The expected species number of 250 is probably an underestimation since more than 500 
species and subspecies are mentioned in an anonymous, dateless manuscript titled 'Cestodes 
belges - Catalogue alphabétique', found in the archives of the Royal Bclgian Institute of 
Natural Sciences. This manuscript, possibly based on somewhat obsolete systematics and 
probably containing synonyms and doubtful observations, needs further investigation, and 
may not (yet) be used as a reference for the number of tapeworm species in Belgium. Main 
collections in relation to the Belgian fauna are housed in the Royal Belgian Institute of 
Natural Sciences and the Zoological Museum of the Cniversity of Liège. A few specimens 
are present in the medical and veterinary departments of universities and other scientific 
institutes. In the Netherlan<ls, 80 species have been recorded and more than 400 additional 
species are expected. 

R�ferences andfttrther reading 

AR�ll- , C. & P,\l'l'AS, P.\X'., 1 983. Biology of the Eucestoda. 2 volumes. Academic press, New York. 
Jon,t x, C. & BAER, J .G. ,  1936. Cestodes. Fa1111r dr Franc, , 30: 613 pp. 
K m,NEDY, C.R. ,  1 974. A checklist of Britjsh and Irish freshwater fish parasites with notes on their distribution, 
Journal of Fish Biolo_gr, 6: 61 3-644, 
Sc mt1DT, G.D. ,  1 986. Handbook of Tapcworm idcncificarion. CRC Press: 675 pp. 

GNATHOSTOMULIDA - GNATHOSTOMULIDS or JAW WORMS 
(K,\AK\X'ORMF.N - GNATl IC >STOMl"LIDF.S - KlEFERMAULCHEN, KJEFERl\!C'�DCHEN) 

Quite recently described phylum (1956); bilaterally symmetrical, unsegmented 
marine worms mainly occurring in interstitial habitats, on algae and plants or in 

the black, anaerobic layer produced by sulfur-metabolising bacteria; jaw wo!ms are small 
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(Jess than 1 mm) and transparent; hermaphrodites; feeding un bacteria, protists and fungi; 
80 species described worldwide, at least 170 additional species expected. 

Questionnaires completed by Martin SoRENSEN and Reinhardt KRISTENSEN (University of 
Copenhagen), Wolfgang STERRER (Bermuda Natural History Museum) and Alessandra 
F,\LLENI (University of Pisa). 

So far, no jaw worms have been recorded from Belgian marine waters. Not 
because the group is poorly represented, but hecause Gnathostomulida have not 

been investigated yet in the Belgian part of the North Sea. SOREMEN and KRISTENSEN 
statc that the Belgian waters contain several species and probably abo snme undescribed 
taxa because this group is only well investigated in the \X' estern Atlantic. The expected 
number of gnathostomulid species in Belgian waters ranges from 9 to 22. For this group, 
no specialist could be identified in our country and taxonomie knowledge is obviously 
lacking. 

References and f11rther readùtlf, 
GIRIBFT, G.,  D1:-TEL, D.L.,  POI.Z, :\1., :C,TJ.RRER, \'( . & WH�.f:I.FR, \\° .C. , 2llllll. Triploblastic relationships with 
ernphasis on the acoelomates and the position of Gnathostornulida, < :ycliophora, Pbthelrninthes, and Chaetog­
nrith1 · 1 rnmhinf'n "l:':'rn:1rh nf 1 Ri.; rD� \ c:;cm1encf'.;; :.md mnrnholosrL l1•sft'matic Bin/n{ll'. 49: 539-562. 
MC1.1.1.R, l1 . & ,\x, P., 1971 .  Gnathostornulida Yon der Nordseeinscl Sylt mit Beobachtungen zur Lebensweise und 
f,ntwicklung von C11athostom11/a paradoxa ,\x. ,Hikrofaima des .\Ireresbodms, 9: 3 1 1 -349. 

'MESOZOA - MESOZOANS' 
(WEINIGCELLIGEN, MIDDENDIEREi'< - MÉSOZOAIRES - l\f!TTELTIERE) 

Probab[y hai•e the simples! structure of any metazoan fonn. Untif recent(y, the phyl11m 
A1esozoa U'as subdivided in tu•o classes: Dicyemida ( or Rhombozoa) and Orthonectida. Neu• 

im�(!,hfs elel'ated both classes to the ra11k of pl�ylum, 011tdating the name A-fesozoa. 

Common characteristics for Dicyemida and Orthonectida: minute, parasitic vermiform 
animals generally consisting of 20 to 30 cells; lacking circulatory, respiratory, digestive 
and nervous systems; asexual and sexual reproduction; size ranges from Jess than 1 to 7 mm. 

DICYEMIDA ('RHOMBOZOA') - DICYEMIDS ('RHOMBOZOANS') 
(DICYEMIDEN - DICYÉMIDES - ÜICYEMIDEN) 

Specific characteristics: often only one axial cell (through long axis of the body), 
surrounded by a single, ciliated cell layer (somatoderm); axial cell(s) involved in 

reproduction, not in digestion; two types of larva; parasitic in the kidneys of bottom­
dwelling cephalopods; more than 200 known species worldwide. 

Questionnaire completed by Eric HOCHBERG (Santa Barbara Museum of Natural H_istory). 

No dicyemid species from Belgian waters have been recorded although three to 
more than 15 species are expected based on host-parasite associations and species 

lists for Europe (HoCHBERG 1 990). For example, Sepia ojficinalis and Octopus vulgaris, only 
two of the common cephalopod species in Belgian marine waters, can each be parasitised by 
a different set of four dicyemid species. Representative collections with species occurring in 
Belgium are housed in the 'Muséum d'Histoire Naturelle' in Geneva (Switzerland) and the 
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Santa Barbara Museum of Natural History (California, U SA).  The status of this group is 
indissolubly related to the trends displayed by their hosts, i .e .  cephalopods. 

References and f11rther readinJ!, 
HoUIBER(;, F.G., 1 990. Discases oiCcphalopoda: <liseases caused by proristans and metazoans. ln: KINM', O. (ed.), 
Diseases of Marine 1\nimals. Vol. I l l .  Cephalopoda to llrn,hordata. Biologische Anstalt Helgoland: 47-227. 
H(l( HllERC,, F.G. & Bu.LO, G . ,  1995. Dicyemida. 111: i\1I"1FLLI, A.,  RL1FH>, S. & L \ Pc >ST \ ,  S. (eds), Checklist delle 
Specie delle Fauna lraliana. Turbellaria, Gnathostomulida, Clrthonectida, Dicyemida, Nemertea. Edizioni Caldcr­
ini, fasc. 4: 3,  5, 28, 33. 
NOl'\'U., H . ,  1944. Les Dicvémides des Sepiolidae des côtes françaises. B11/leti11 de 1'111stit11t Océan«�raphiqm, Monaco, 
869: 1 - 12. 

ÜRTHONECTIDA - ORTHONECTIDS 
(ORTHONECTIDEN - ORTHONECTIDES - ÜRTHONECTIDEN) 

Specific characteristics: free-swimming adults; sexual reproduction results in 
ciliated larvae entering the body of suitable hosts (Platyhelminthes, Nemertea, 

Annelida, Mollusca, Echinodermata and Tunicata), where they grow to form a multi­
nucleate plasmodium of less than 1 mm; less benign than dicyemids since they may affect 
host reproduction; ca. 22 species described worldwide; undoubtedly, there are many 
undescribed species as these organisms are very small parasites and the percentage incidence 
in a particular host species is often very low. 

Questionnaire completed by Eugene KoZLOff (University of Washington). 

So far, no orthonectids seem to have been reported from Belgium. Based on host­
parasite relationships for hosts also known from Belgian marine waters, at least 

six described (KozLOFF 1992, 1993), and some undescribed species, are expected. The tidal 
and subtidal :wnes are expected to show the highest species richness. Taxonomie knowl­
edge of this group in Belgium is totally lacking, in contrast with for example France, where 
it is considered to be good. No expert nor representative collection could be identified in 
Belgium.  

Rejerences and further reading 
Koz1.0FF, E., 1 992. The gencra of the phylum ( )rrhonccti<la. Cahiers de Biolo.�ie Marine, 33: 377 406. 
Kozu >FF, E., 1993. Three ncw specics of Stoecharthm111 (phvlum ( )rthonectida). Cahiers de Biolo.�ie Marine, 34: 523-
534. 

NEMERTEA - RIBBON WORMS or NEMERTEANS 
(SNOERWORMEN - t-.ÉMERTIENS, NÉ�[ERTES - SCHNl'R\'Ç('RMER) 

Bilaterally symmetrical, usually cylindrical, unsegmented worms with eversible 
' proboscis which is sometimes used for gripping or burrowing; body length 

ranging from 0.5 mm to 30 m; almost all marine (some as symbionts/commensals in gill 
chambers of crustacean decapods or mantle cavity of molluscs), a few occur in freshwater or 
moist terrestrial habitats; external fertilisation, some are viviparous; mainly carnivorous; 
almost 1,200 species described worldwide. 

Questionnaire completed by Ray GrnsoN (Liverpool John Moores Gniversity). 
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Ten species are reported from the Belgian marine waters (P.J .  VAN BENEDEN 
1 861, E. VAN BE. EDEN 1883). More recent observations are lacking. A new and 

comprehensive survey is nceded and would probably double or triple the species number. 
The species occurring in Belgian waters can be found in the species list of the United 
Kingdom (GrnsoN 1995). N o  expert able to identify organisms to the species level, neither a 
representative collection, could be identified in Belgium. Obviously, this group is poorly 
known in our country. 

Refermces and furtber readinl', 

Bi:"RGER, O.,  1895. Die Nemertinen des Golfes von Ncapel und der angrcnzenden Meeresabschnitte. Fauna 1111rl 
Flora des Go((es 1·011 Neap,I, 22: 1 -:43. 
GIBS0N, R., 1 994. Nemerteans. ,\)nopses of the British Farma ( Ne11• Serùs}, 24: 224 pp. 
(;11�so-:, R., 1995. Nemertean genera and species of the world: an annotated checklist of original names and 
description citations, synonyms, currcnt taxonomie status, habitats and recorded zoogeographic distribution. 
journal of Nat11ral I listo�y, 29: 271 -562. 
Su1w IM.:, P. & B .-IRTSCH, 1., 1 990. Gastrotricha und Nemertini. Stïssu•asseifauna 1•011 A[itteleuropa, 3: 1 -258. 
VAN BLNEDEN, E., 1883. Compte rendu sommaire des recherches entreprises à la Station biologique d'Ostende 
pendant les mois d'été 1 883. B11/leti11 ri, la Classe ries .\"rienr;s rie l'.·lr,1rlémie Rovale ri, Bel,giq11r (Sér. 3), 6: 458 483. 
V.IN BE"-IEDE"-1, P.J . ,  1861 .  Recherches sur la faune littorale de Belgique. Mimoires rie l'.•lcarlimie Rq)'aÙ des Sciences, 
ries Lettres et ries Beaux Arts rie Be(�it111e, 32: 1-56. 

(b) 

6 
Examples of ribbon worms observcd in Belgian marine waters: (a) Emplectonema 11eesii, (h) Oersterlia rlorsalis and 
(c) Tetrastemn1a fla1•id11tn. The first two wcre recorded by P.J . V.IN BENEDl:N, the latter by E. VAN BENEDEN 
(from GmsoN 1 982, courtesy of Cambridge l'niversity Press). 

NEMATODA � NEMATODES 
(NEMATODEN, SPOEL\X"ORMEN, ROND\X"ORl\lE - NÉMATODES - FADEN\X"ÜRMER, NE?,I.\TODEN) 

Spindle or tbread-like body shape, round upon cross section and with bilateral 
symmetry; crawling or swimming with undulating movements; post-embryonic 

dcvclopment is characteriseJ by four moults; nematodes show a wide range of life histories 
from entirely free-living to parasitic in plants and animais; as parasites, some species belong 
to the most serious pest organisms to mankind (e.g. causing filariasis); nematodes can be 
found in any habitat but depend on moisture for tbeir locomotion and active life; most can 
survive periods of drought (cryptobiosis, quienscence); feeding on bacteria or algae, 
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omnivorous or predacious on nematodes and other small invertebrates; body length from 
less than 0.1 mm to 9 m; ca. 25,000 species described; the estimated total number of 
nematode species would be between 100,000 and 1 ,000,000 species. 

Questi onnaire completed by \Xïlfrida DECR.\L\!ER (Royal Belgian Institute of Natural 
Sciences). 

C< >< >M,\NS (1 989) lists 5 1 9  free-living species. More than half of these are present 
in the marine environment. A species list of nematodes of the Belgian Continental 

Shelf recorded between 1 970 and 1 998 can be found in C\TTRIJSSE & VINCX (2001) .  During 
the last decades, the number of species increased because of research intensification. BERT 
(2002), for example, next to removing 6 species from Coc lMA:\lS's list because of synonymy, 
added 27 species of Tylenchida new for the Belgian fauna. 

A considerable number of additional spectes 1s expected (total nematode fauna roughly 
estimated at 2,500 species in Belgium) because of s ome knowledge gaps in relation to 
freshwater habitats, moorland and deciduous forests, and based on the figures of the 
Netherlands (1 ,700 species observed, ca. 2,500 expected; both figures excluding the 
nematodes parasitising vertebrates). Although a lot of research was and is being cl one on 
nematodes as animal parasites, no inventory of species parasitising vertebrates seems to be 
available for Belgium. Five parasitic species are c ommonly found in harbour p orpoises 
stranded or bycaught in Belgium (DEBACKER et al. 2002, J .\CNL\l 'X et al. 2002). 

References andfttrther readÎIIJ!, 

BERT, \X·. ,  211112. The Bclgian nematofauna: specics of the ordcr Tylcnchida. ln: PEETERS, l\!. & V A'i G< 1ETllEM, 
J .L. (cds), Bclgian Fauna and A lien Specics. Proccedin)!S of the svmposium hcld on 14 . 12.2001 in Brusscls. B11lleti11 
,f the R�ral Fle�wa11 lnstit11te �j' Nat11ral Sciences, Biolo,gr, :2, suppl. :  63-64. 
Bo:-.:GI-RS, T., 1 994. De nematoden rnn Nederland. Een identificatietabel voor de in Nederland aangetroffen 
zoetwater- en bodembewonende nematoden. 2nd edition. Kuninklijke Nederlandse :\latuurbistorischc \'ereniging, 
Natuurhistorische Bibliotheek, 46: 408 pp. 
C \TTRJ,ISSE, A. & \'1'.:r:X, M., 2001 .  Biodiversity of the benthos and the al'ifauna of the Belgian coastal waters. 
Federal O ffice for Scientific, Technical and Cultural Affairs, Brussels: 48 pp. 
ComLl:SS, A., 1989. Overzicht van de vrijlevendc nematofauna van België. ln: \X'm·n Rs, K. & B \hRT, L. (cds), 
Proceedings of the Symposium 'lnvertebrates of Belgium' held on 25-26 nov. 1 988 in Brusscls. Royal Belgian 
l nstitute of Natural Sciences, Brussels: 43-56. 
CooSEM INS, J . ,  2002. Nemacoden ais indicarors voor hodemclassificatic. ln: Pl . l ·.TERS, 1\1. & V IN Got,TIII �1, J .L. 
( edsj, Bclgian Fauna and Alien Spccics. Proceedings of the symposium held on 14 . 1 2.2001 in Brusscls. Bulleti11 of the 
Ro)'al Br(�Ùm lnstilll/e of Xatl/rnl Sciwcrs, Biolo.�)', '2, suppl . :  51 -62. 
Drll lO,ER, V.,  < :01(;1\l)l,J., F., D,1s, K.,  HAEI.Tl,RS, J., HoLSB!-.H., L., j \C<�l'U,, T., j \LINI ll 'X, T., J< l!RIS, CR.,  
STILNF"-, E., T I  l'ER1'II .R, _I . ,  V \:,.; \'C 11 n ".;llERG�, J .  & Bon.;,L l·GJ'\E \\ ' ,  _I . -M.,  2002. North Sea seabirds and 
marine mammals: pathology and ecoroxicology. Final report of the project MN/DD/50-53 of the OSTC, 
Sustainablc Management of the North Sea. 
GHESKIERE, T., 1 !oSTE, E., i,.::, )T\li'ICKI, L., DEC;R \ER, S., V \N.l\'I:RBEKf., J. & \'INC.X, M., 2002. The sandy beach 
meiofauna and free-living nematodes from De Panne (Belgium). ln: PU,TtRS, l\!. & V ,1;,.. GOETHE1l, J .L. (eds), 
Belgian Fau na and Alien Species. Proceedings of the symposium held on 14 . 12.2001 in Brussels. B11lleti11 of the Roral 
Be(�i,111 /11stit11te of I'-:.1t11ral Scimœs, Biol�gr, '2, suppl. :  43-4'l. 
j AI'NIAl X, T., P1 •:TITJl-:.IN, D., BRl\1'EZ, C., BORRI NS, i\! . ,  BROShNS, L., I l  ll ' l .TERS, j . ,  Tl\ l .R'.:11 R, _1 . & 
ü ll(,NOI 'I ., F., 2002. Post-mortcm findings and causes of dcatb of harbour porpoises (Phocon1a phocoma) stranded 
from 1990 to 2000 along the coastlines of Bclgium and northern France. Jo11rnal o/ Co11Jparatù·, Pathol�g1·, vol. 1 26: 
243-253. 
PI. \TT, M.H. & \X'. \Rl'ï!CK, R., 1983. Free-living marine nematodes - Part 1: British Enoplids . .  �r11opses q/the British 
Fa1111a ( ,\'e,,• Stries/,  28. 
PLATT, M.H. & \X' .\RWIC..K, R., 1 988. Free-li,·ing marine nematodes - Part 2: British Chromadorids. S)'nopses of the 
British F,111110 (î\'ell' Series) , 38. 
\X'ARWICI�, R. ,  PL.\TT, M.H. & SOMERFIELD, P.J., 1998. Free-living marine nematodes - Part 3 :  l\fonhysterids . 
.l)nopses ol the British Fa1ma ( Neu- Serifs), 53. 
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NEMATOMORPHA - HORSEHAIR WORMS 

(PA.\RDENHAAR\X'ORMEN - NÜIATOMURPHES - SAITEN\X'Ï'RMER) 
Long and slender body, covered with a thin white, creamy yellow, brown or dark 

_ cuticle, adorned in Nectonematoidea; juveniles of the Gordioidea are endo-
parasitic in aquatic and terrestrial arthropods (particularly crickets, grasshoppers and 
beetles); juveniles of the l\iectonematoidea are parasites of hermit crabs, true crabs and 
shrimps; adults <lo not feed and are free-living, mainly occurring in fresh water and damp 
soi! (Gordioidea) or found swimming in the pelagic zone of the Atlantic, North Pacifie and 
lndian Oceans, and in the l\Iediterranean Sea (Nectonematoidea); locomotion via body 
undulations as in nematodes; internai fertilisation; length of adults up to 1 m; 320 species of 
Gordioidea and four species of Nectonematoidea described; at least 70 additional species 
expected. 

Questionnaire completed by Andreas ScHMIDT-RH,\ES,\ (University of Bielefeld) . 

The Belgian nematomorph fauna was only once subject to an investigation. 
SCHL'L'R}.L\NS STEKHO\'Ets published a l ist of 12 species in 1943. Since then, no 

studies, publications or observations seem to be available. At least five a<lditional species are 
expected. A representative collection, on which SCI IL'l'RMANS STEKHO\'EN based his 
publication, is present in the Royal Belgian Institute of Natural Sciences. Three species, 
Gordius heinzei, G. !011gareo!a!J1s and Gordion"s diverj!,e//s are, until now, only known from 
Belgium. Small water bodies, including temporary ones, are essential for the survival of 
horsehair worms (ScH�IIDT-RHAESA 1 997). 

Rejerences and jurther reading 

Scl!MIDT-RIJAES.\, A. ,  1 997. Nematomorpha. ln: Süflwasserfauna von Mitteleuropa. Gustav Fisher Verlag, 4/4: 
1 - 124. 
SCHl'l'RM \M STEKHO\ EN, J .H. ,  1 943. Contribution à l'étude des Gordiidés de la faune belge. 8111/etin d11 Musée roral 
d'Histoire 11at11relle de BelJ!/q11e, J(): 1 -28. 

ACANTHOCEPHALA - SPINY-HEADED OR THORNY-HEADED WORMS 

(HA.\K\X'ORMEN, STEI-;:ELSNl'IT\X'OR}.lEN - ACANTHOCÉPHALES - H.\KEN\X'l'RMER) 
Obligate intestinal parasites of vertehrates; larval development in intermediate 
arthropod host; body unsegmented, laterally flattened or cylindrical, usually 

gently curved; no mouth nor intestine (food uptake through tegument); from less than 2 mm 
up to  70 cm, most species shorter than 1 0  rnm; ca. 1 , 150  species described, but i t  is likely 
that the majority of spiny-headed worm species are as yet unknown to science. 

Questionnaire completed by Matthew WAYL:\ND (The Natural History Museum, London) . 

At least three species, Acanthocepha/11s anguil/ae, A. lt1cii and Neoechinorhynch11s rutili, 
have been observed (VAN DAMME 1 985, SCHABLJSS et al. 1 997). Based on data 

from the host-parasite data base of The Natural History Museum and on GüLVAN ( 1994 ),  at 
least nine other species will certainly occur and 13 additional ones can be expecte<l. 
Representatives of most of the species observed and expected in Belgium are housed in 
the helminth collection of The Natural History Museum in London. Since the survival of 
these species i s  entirely dependent on the survival of their intermediate and definitive hosts, 
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possible trends are direct! y linked to the status of the parasitised taxa. Aquatic habitats (bath 
freshwater and marine) are especially important for the survival of spiny-headed worms 
occurring in Belgium, because the majority of them use aquatic intermediate hosts and 
many also have aquatic definitive hosts. 

Rejèrences andf11rther readin,e, 

AMIN, O.A.,  1985. Classification. fo: CRO,\IPTON, D.W.T. & NI<.K0I., B.B. (eds), Biology of the t\canthocephala. 
Cambrid�c l lnivcrsity Press: 27-72. 
G< >l.\'A , Y.J. ,  1 994. Nomenclature of the Acanthocephala. Researcb a11d re,•ieil'S i11 Parasitnlogr, 54 (3): 1 35-205. 
ScHABl'SS, M., KoNECNY, R., BELPAIRE, C. & SCHibMER, f., 1 997. Endoparasitic helminths of the European eel, 
A1w!illa a1wlilla, frorn four disconnected meanders from the ri vers Leie and Scheldt in western Flanders, Belgium. 
Folia Parasitolo.�ica, 44: 1 2-18.  
\',\N D.\�!�IE, P., 1985.  Studie van de parasitocoenosen van enkele inheemse vissoorten (Sa/1110 gaird11eri RICH �RD­
soN, . ·lllguilla all,l!/til/a L., C)'jJri1111s carpio L.,  Pleuronectes platessa L.) .  Licentiaatsthesis KUL: 1 91 pp. 
Y \�I.\Gt 'TI, S., 1 963. ,\canthocephala. Systema Helmimhum. Interscience publications, vol. 5: 423 pp. 

ROTIFERA - ROTIFERS 

(R \DERDIFRTJES - ROTIFÈ,RES, PORTES-ROl'ES - RADERTIERE) 
Transparent organisms with anterior ciliated corona and complex masticatory 
apparatus; size from 50 µm to 2 mm; occur in great numbers in freshwater lakes 

and ponds; few brackish or marine species; some inhabit soils or bryophytes, but need a film 
of moisture; mainly free-living predators, using the corona for locomotion; the few sessile 
ones attach by foot; some species are parasites of Oligochaeta; parthenogenetic reproduc­
tion (Bdelloi<lea) or with alternating parthenogenetic and sexual pcriods (Monogononta); 
since rotifers can tolerate adverse environmental conditions (for example drying or 
freezing), rhey can colonise temporary pools and polar regions; ca. 1 ,800 valid species are 
recognised but many more are expected. 

Questionnaire completed by Hendrik SEGERS (Belgian Biodiversity Platform). 

Sorne 300 species are recorded and many hundreds are expected (1 ,200 species are 
expected in the Netherlands) . Partial species lists can be found in DE RIDDER 

(1989, 1991 ). Representative collections are housed in the Royal Belgian Institute of Natural 
Sciences and the universities of Ghent and Antwerp. For Europe, taxonomie knowledge of 
Rotifera is highest in Belgium and Germany. 

The number of species is rising because of increasing research. Sorne five species were first 
described from Belgium and have not (yet) been observed in other countries . Since 1990, 43 
new species for the Belgian fauna have been recorded, including several species new to 
science. If the factor 'increasing knowledge' is not considered, the number of species is 
probably decreasing because of acidification and manuring. Geographically, the species 
diversity is highest in Lower Belgium (incl. the Kempen), followed by, in decreasing order 
of richness·, Upper Belgium with the Hautes Fagnes, the coastal area, the Belgian Lorraine 
and Middle Belgium with the Sonian Forest. The lowest species richness is found in the 
tidal zone. Concerning the ecological richness, most Belgian species occur in stagnant fresh 
water, followed by the interstitial environment (in fresh water as well as in brackish and 
marine waters), the terrestrial habitats and finally the non-interstitial marine zone. Dune 
pools are an example of a habitat with a crucial importance for the survival of some 
particular Belgian taxa (SEGERS 1998). An example of an introduced species is Keratel/a 
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a111erica11a; the arrivai of the non-indigenous species Kef!icottia bostoniensis is expected. 
üccasional intruders during warm summers are Brachio1111s l'ariabilis and Kerate/la tropi,-a. 
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R�ferences andf11rther readi11g 

Dr RIDDI.R, ;\! . ,  1 CJ89. De huidige stand van hct raderdierun­
dcrwek in België. /11, \'fol.TLRS, 1.;: . & B 11.RT, L. (eds), Pro­
ccedings of the S, mposium 'Im·crtebrates of Bclgium' held on 
25-26 nov. 1988 in Brussels. Royal Belgian lnstitute of Natural 
Sciences, Brussels, 203-210. 
Dl· RIDDER, M., 1 CJ91 .  Distribution of Belgian Rotifera. ln, 
\I .\J\, Gm THfll, J .L. & GRo<JT llsRT, P. (eds), Procccdings of 
the S'h International Colloquium of the Europcan lnvertebrate 
Survc, , 1 <J() 2 12. 
DF Rmm,R, M. & SEGERS, H., 1997. Monogonont Rotifera 
recorded in the \X"orld literature (except Africa) from 1 960 to 
1 992. Studiedommenten l'a/1 het Koninklijk Be{�isch Instifl111t z•oor 
Nahmru·etenschappen, 88, 481 pp. 
DE SMr.T, W.H., 1996. Rotifera 4, The Proalidae (Monogonon­
ta). In, DnlONT, H.J .  & Noc;R \DY, T. (eds), Guides to the 
identification of the micro-invertebrates of the continental 
waters of the world 9. SPB ,\cadcmic Publishing B\', 1 02 pp. 
DE S�!ET, \\'.H.  & POL'RRIOT, R., 1997. Rotifera 5, The 
Dicranophoridae (;\lonogonta) and the lturidac (Monogonon­
ta). ln, ÜDl< >'-T, H .J .  & l',;( )(;R.\DY, T. (eds), Guides to the 
identification of the micro-im·errebrates of the continental 
waters of the world 12. SPB ,\cademic Publishing B\', 344 pp. 
KOSTE, \X". ,  1 978. Rotatoria. Die Radcrtierc Mitteleuropas. 
Borntraeger, Berlin, 2 Yols, Ç3 pp. ,  234 plates. 
NOGRADY, T., Pm RRHlT, R. & SEGJ"RS, J I. ,  1 995. Rotifera 3, 
The Notommatidae and the Scaridiidac. In, DntoNT, H.J.  & 
No(,RADY, T. (eds), Guides to the identification of the micro­
invertebrates of the continental waters of the wotld 8. SPB 
Academic Publishing BV: 248 pp. 
SEGERS, H., 1 995. Rotifera 2, The Lecanidae (Monogononta). 
ln, Ül'�IONT, H.J .  & Noc,R \DY, T. (eds), Guides to the identi­

(a) Dorsal, (b) ventral and (c) lateral view of Lepadella deridderae, a 
rotifer discovered in Belgium in 1 996. The species was found in a 
temporary pond in an unmown, old-stabilised wet clip in the 
'\X'esthoek' nature reserve, De Panne (from SEGFRS et al. 1 996, 

fication of the micro-invcrtebrates of the continental waters of 
the world 6. SPB Academic Publishing B\', 226 pp. 
SE GERS, H., 1998. Notes on the taxonom1· and distribution of 
the interstitial Rotifera from a dune pool. Be��ia11 Journal of 
Zoolo,gr, 128 (1) :  35-47. courtesy of the Royal Belgian Zoological Society). SEGERS, H.,  2002. Contribution to the nomenclature of Roti­
fera, annotated checklist of valid family- and genus-group 
names. Joumal of Nat!tral Histo()', 36, 631 -640. 
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SHit:RS, J-J.,  DE SMET, \X". & Brn,Ti:, D., 19%. Description of Lepidella deriddera1 deridderae n. sp., n. subsp. and 
L. deridderae alaskae n.sp., n. subsp. (Rotifera, Monogononta, Colurcllidae). Be/gian Journal o{Zoo/ogy, 126 (2), 1 17-122. 

CYCLIOPHORA - CYCLIOPHORANS 
(LIPKLEVERS - CYCLIOPHORES - CYCLIUPHOREN) 

Phylum described in 1 995, showing affinities to Rotifera; commensals or sym­
bionts found on common and Norwegian lobsters among others in the North Sea; 

bilaterally symmetrical body with distinct head and trunk; mouth surrounded by a circle of 
cilia used in feeding; both sexual and asexual reproduction; adult stage ca. 350 µm long; so 
far, only three species are known worldwide. 

Data prov i<le<l by Reinhardt KRISTENSEN (Uni\ ersity uf CopenhagenJ. 

So far, there has been no firm record of cycliophoran species, but S _ _y,nbion pandora 
is expected to be present on Norwegian lobsters in Belgian marine waters and one 

more, still undescribed, S_ymhion sp. could occur. Representatives of this group have been 
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collected off the coasts of Denmark, Sweden, the Faroe Islands, Italy and in the western part 
of the Atlantic Ocean. 

R�ferences and J11rther readinJ!, 

Fl 'N< 1 1 ,  P. & KRISTl'NSI .N, R.l\1. 1995. Cycliophora is a ncw phylum with affinitics to Entoprocta and Ectoprocta . 
• 'Vat11re, 3'8: 7 1 1-714. 
flTM 1 1 ,  P. & 1-.::RISTl."iSI N, R.M. 1 997. Cycliophora. ln: H ARRISON, F.\'C & Woo1.1.,1coTT, R.M. (cùs.), Micro­
scopie anatomy of lnvertcbrates. Vol. 13. Lophophorates, Enroprocta and Cycliophora: 409-474. 
W'tNM,PFNt-.lNCKX, B.,  B.\0; 1-. 1 .J .W, T. & KRISTI.NS f·.N, R .l\!.,  1998. Relations of the new phylum C :ycliophora. 
Nature, 393: 636-638. 

KINORHYNCHA - KINORHYNCHS or MUDDRAGONS 
(SLURF\X'0RMEN - KIN0RHYNQL'.ES - HAKENRl'SSLER) 

Small (about 1 to 5 mm long but most are shorter than 2 mm), spiny, segmented 
'Pseudocoelia'; body flattened ventrally and domed dorsally; eversible head or 

introvert with scalids; separate sexes, presumably interna] fertilisation; free-living, marine 
organisms in sediments from the intertidal to abyssal depths; some have been found in 
association with other invertebrates or aquatic plants; ca. 150 species described. 

Questionnaires completed by Martin SURENSEN and Reinhardt KRISTENSEN (University of 
Copenhagen), and Birger NEL'H.\l'S (Museum of Natural History, Berlin). 

The only published record of kinorhynchs from the Belgian coast can be found in 
GREEFF (1869) who mentions five species found in the vicinity of Ostend and 

Nieuwpoort (I-IL'YS & CooM.\NS 1989, with species list). Because of taxonomie uncertainty 
and the fact that some determinations were based on immature stages, it is unclear how 
many valid species have been observed. Consulted experts suspect that the real number of 
species found by GREEl'F ranges from two to four. The occurrence of 15 to 20 additional 
species is expected. 

A collection is present at the Royal Belgian Institute ofNatural Sciences. Specimens of some 
kinorhynch representatives observed or expected in the Belgian marine waters are housed in 
the collections of the Smithsonian Institution (Washington). Taxonomie knowledge of this 
group is totally lacking. Severa! species of Kinorhyncha are definitely present in Belgian 
waters, but a thorough investigation has never been achieved. 

R�ferences andf11rther readù�� 

GRU-.! r., R . ,  1 869. l'ntersuchungen über einigc merkwürdige Fonnen des Arthropoden- und \X"urm-Typus. Archir 
.fiïr 1\'at11r;�eschichte, 35: 71-100. 
H1c;c;1Ns, R . P. ,  1 985. The gcnus Ed1i11oderes (Kinorhyncha, Cyclorhagida) from the English Channel. Joumal of the 
Marine Biol��ical .•lssociatio11 o( the 1 Tnited Kù;�dom, 65: 785-800. 
H1 ·Ys, R. & CuoMAt-.,, A., 1 989. Echinodms h�l{�insi sp.n. (Kinorhyncha, Cyclorhagida) from the southern North 
Sea with a key to the gcnus Echinoderes CI. \!'.\R I .DE, 1 863. 7..ool��,"ca Scripta, 18 (2): 2 1 1-221 .  

PRIAPULA - PRIAPULANS 
(PRI,\Pl"LIDEN - PRI.\Pl"LIENS - RC'SSELWi'RMER) 

l'nsegmented marine worms showing a mixture of bilateral and radial symmetry; 
retractile introvert ( = presoma) with scalids acts as a locomotion and feeding 

organ; separate sexes, hermaphroditic individuals rarely occur; fertilisation internai or 
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external; free-living in marine littoral sediments worldwide; size ranges from 0,5 mm to 30 
cm; 1 7  species known worldwide; the group reflects a long history: fossils similar tn modern 
forms are common in the Cambrian Burgess Shale deposits of Canada (making them the so­
called 'longest-existing living fossils' among Metazoa). 

Questionnaire completed by Volker STORCH (University of Heidelberg). 

Su far, no records of Priapula exist. Based on the distribution in adjacent waters, 
one species, Priap11!11s ca11datt1s, is almost certainly present in Belgian waters. Two 

other species, Ha!icr_ypt11s spùm!oms and T11bi!11ch11s sp. may also occur. Specimens of these 
species are present in the collection of the Smithsonian Institution (\X'ashington). l'ndis­
turbed marine sediments (sand, soft bottom) are essential for the survival of priapulan 
species.  

References and J11rther reading 

STEPHEN, ,\.C., 1 %0. British Echiurids, Sipunculids and Priapulids with keys and notes for the identification of the 
species. ,fi•1wpses of the British I'a1111a ( Nm· Serin) ,  12: 27 pp. 
\'.\N lll .R LINll, J., 19�0. Systematics, zoogeography and ecology of the Priapulida. Zoolo,Riscb, l ·rrh1111delilw11, 
Leidcn, 1 12: 1 1 8  pp. 

GASTROTRICHA - GASTROTRICHS 
(Bl'IKI-L\ '\R\'fORMEN, G,\STROTRICHEJ\. - GASTROTRICHES - B:\l'CH H i-RLINGE) 

Dorsoventrally flattened worms with two or more adhesive tubes; hermaphroditic 
or parthenogenetic reproduction; common in the benthic fauna of marine and 

freshwater habitats, living in sediments or among filaments of plants, some are planktonic; 
easily overlooked because average length is U.5 mm (from 0. 1 to 4 mm); locomotion by 
ventral cilia; ca. 450 living species described, many more to be expected. 

Questionnaire completed by Philippe J ol'K (Royal Zoological Society of Antwerp), with 
the contribution of \X'illiam and Margaret HL,\l\!ON (Ohio Cniversity). 

During a one-off investigation, part of a broad study of the meiofauna along the 
Belgian coast, 37 spccies were recorded (JOUK et al. 1992, with species list). 

Twenty spècies were observed in the eulittoral zone, 13 in the sublittoral zone and four 
occurred in both. Although only a few sites were investigated, the Belgian coast can be 
considered as one of the best known in the world for this group. For comparison, only 20 
species are recorded from the coast of the Netherlands, where 1 50 species (in marine and 
freshwat�r systems) are expected. Taxonomie knowledge is considered to be moderate, but 
a Belgian expert able to identify organisms to the species level could not be found. l:ntil 
now, no freshwater species are known from Belgium although ten or more are expected. In 
the Netherlands, seven freshwater species have been recorded su far. 

Refere11ces a11df11rther reading 

BoADJcN, P.J.S., 1 976. Sofr meiofauna of sand from the Delta region of the Rhine, Meuse and Scheldt. Netherl1111ds 
journal of Sea Research, 10: 461-471 .  
D'HONDT, J .L.,  1968. Gastrotriches et Halammohydrides des côtes flamandes e t  picardes. Bulletin d11 Musé11111 
J\:ational d'Histoire Naturelle (Ser. 2), 40 (1) :  214-227. 
D'HONDT, J .L.,  1 974. Clés tabulaires de détermination des genres marins de Gastrotriches. Bulletin de la Société 
Zoolo.�iq11, de France, 99: 645-665. 
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Jon;, P.E.H.,  HnI�ION, \'CD.,  Hn!�!01', M.R. & Rumul·, E.,  1 992. Marine Gastrotricha from the Belgian coast: 
species list and distribution. Bulletin 1•a11 hd Ko11i11klijk Be{�ùch lllstit1111t 1•oor Nat1111nz•etenschappen, Biologie, 62: 87-90. 
ScHWANK, P. & BARTSCH, I., 1990. Gastrotricha und Nemertini. Süsswasserfa1111a 1·011 l\litteleuropa, 3 (1 -2): 258 pp. 

LORICIFERA - LORICIFERANS 

Phylu"1) described in 1983; bilateral, unsegmented, small (Jess than 400 µm) species 
,, with a body divided into a head, neck and thorax retractable into the abdomen; 

lorica of six cuticular plates covers abdomen; head houses an introvert with a ring of eight 
stylets surrounding its base, and a mouth at its apex; distributed worldwide in the marine 
interstitial environment; only 25 species have been described hitherto but at least 100 
additional ones have been found and are waiting for description; hundreds of species are 
expected to be discovered in the deep sea. 

Data provided by Reinhardt KRISTENSEI\: (University of Copenhagen). 

To date, no Loricifera have been observed in the Belgian marine waters. Sorne six 
species are expected: Nanalorims ll!)!stic11s will almost surely be present, while 

N. khaitat!ls, R11giloriet1s carofiensis and three new species, Na11aforic11s sp.n., Rtt,l!.ilorictts sp.n. 
and P!ici!orims sp.n. should occur. Species of the genera R11gi!oric11s and P!icilorims are often 
observed in habitats ranging from fine sands to mud, which are sediment types common in 
Belgian marine waters. 

R�(erences a11d_(t1rther reading 

H1c;<;1Ns, R.F. & h:R!STENSI :,;, R .:\f., 1 986. New Loricifcra from southeastern l'nited States coastal waters. 
Smithso11ian Co11trib11tio11s to Zoolo_gy, 438: 1 -711. 
KRIST!·NSl,N, R.l\1., 1 983. Loricifera, a new phylum with aschelminthes characters from meiohenthos. Zeitsrhri/ijiïr 
zool�Rische Systematik 1111d Ez•o/11tionsforsch1111.R, 21 :  1 63- 180. 
T, >D \R<>, l\LA. & KRISTENSl'.N, R.M. ,  1998 . .  \ new spccies and first report of the gcnus �analori(//s (Loricifera, 
Nanaloricida, Nanaloricidae) from the Meditcrranean Sea. ltalùm Jo11mal of 7.oolo_gr, 65: 219-226. 

ENTOPROCT A or KAMPTOZOA - ENTOPROCTS 

(KELK\'<"ORMEN - ENTOPROCTES, KA�IPTOZUAIRES - KELCH\X"C'RMER, K \i\lPTOZOEl',;) 
Small (0.5-5 mm), sessile filter-feeders, many of which are colonial; the few 

f solitary forms are often associated with sponges, bryozoans, polychaetes and 
sipunculids; visceral mass housed within a cup-shaped calyx on a supporting stalk; in 
colonial forms, the individuals or zooids are unite<l, generally by a stolon; ring of tentacles 
used in feeding; almost ail species are marine, one genus in fresh water; differ from the 
superficially resembling Ectoprocta among others by the position of the anal opening 
within the ring of tentacles; ca. 150 species described but a total number of up to 300 species 
is expected worldwide. 

Questionnaire completed by Peter EMSCHERl\lANN (University of Freiburg). 

Sorne ten species have been recorded (various publications), ail of them are 
marine, with the exception of the freshwarer species Urnate!la ,�racilis. Up to ten 

additional species are expected. Taxonomie knowledge of this group is poor and no scientist 
able to identify organisms to the species level was found. Representative collections, holding 
the majority of the Entoprocta species observed and expected in Belgium, are housed in The 
Natural History Museum in London and the Zoological Museum in Copenhagen. 
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Rejerences a11d J11rther readi11g 

D .uus, l 1., 1 938. Sur la présence dans la :\leuse belge de Bra11rhi11ra sow,rhvi, Craspedamsta sowerh)'i et [ 'mate/la 
,(ru, ili, . _ 1,,,,ulra d, lu Su,iété H..u)'ale Zooloxiq11r de Be<�iq11e, 69: 293-3 Ill. 
E�ISCHER�l ,INN, P., 1 994. Kamptozoa . . \Ïipll'asserf,mna !'Oil Mitte/wropa, 1 (3): l 1 3-142. 
F I.\SSI. , !\!., 1993. De l\iederlandse kelkwormen. Het Zeepaard, 53: 1 114-109. 
NIEi.SEN, C., 1989. Entoprocts . . \)11opses o/ the British Fa1111a ( New Series), 4 1 :  131 pp. 
\' \'J BLNEDEN, P.J . ,  1 845. Recherches sur l'.\natomie, la Physiologie et le développement des Bryozoaircs qui 
habitent la Côte d'Ostende - Histoire naturelle du genre Pl'dicel/ina. Xnm•wux ,\[émoir,s de l'Acadimie Rq)'ale dis 
Scim,es et Belles Lettres de Bm.,·e/Jes, 19 :  2-3 l .  

ARACHNIDA - ARACHNIDS 
(SPJN.\CHTIGEN - ,\RACHNIDES - SPINNE:'o:TIERE) 

Large and very diverse group of arthropods with body consisting of two parts : 
f cephalothorax and abdomen; cephalothorax (fusion of head and thorax) bears six 

pairs of appendages: one pair of chelicerae, one pair of pedipalps and four pairs of legs; 
respiration via tracheae or book lungs, cutaneous in many small forms; includes the orders 
Amblypigi, Palpigradi, Ricinulei, Scorpiones, Solifugae, Uropygi, Araneae, Pseudoscor­
piones, Opiliones and Acari, only the last four being indigenous in Belgium (several 
findings of introduced scorpions are recorded, LoNEl'X 2002). 

Re(erence 

Lo�1xx, ,\! . ,  2002. Soon a scorpion in the Belgian fauna? Analysis of some obscrYed cases. In: PITTJ:RS, M. & V.IN 
Grn TH!· �!, J .L. (cds), Belgian f'auna and Alicn Species. Procee<lings of the s\'lnposium hcld on 14 . 1 2.2001 in 
Brussels. Bulirti11 of th, Royal Be(�ian Instit11t, of :'!11t11rai .\'cit11c,s, Biol�gJ', '2, suppl. :  79-80. 

ARANEAE - SPIDERS 
(SPINNEN - ARAIGNÉES - (\X'EB)SPINNEN, ARANEEN) 

Major and worldwide distributed group of carnivorous and almost exclusively 
terrestrial arthropods with size ranging from 0.37 mm to over 1 10 mm; show 

great diversity of form and habitat; broad prosoma carrying cheliceral fangs with poison 
glands, used to paralyse prey; most species with eight eyes; prosoma attached to opistho­
soma by a narrow pedicel; opisthosoma cuntains book lungs and/or tracheae, silk-producing 
glands and spinnerets; nearly 3,500 genera encompa:ssing almost 40,000 described species. 

Questionnaire completed by Léon BAERT (Royal Belgian Institute of Natural Sciences). 

So far, 679 species of spiders have been recorded (BoSMANS & VANl'YTVEN 2001, 
KEKEJ'-,;BOSCH et al. 1 977, MAELF.\IT et al. 1998, all three with species list), 254 of 

which belong to the family Linyphiidae (sheet-web weavers). Taxonomie knowledge of this 
group in Belgium is very good and a representative collection is housed in the Royal 
Belgian lnstitute of Natural Sciences. Since 1955, the species number has increased with 270 
species ( = 30%) thanks to the intensification of sampling and inventories. The region with 
the highest number of species is the Lorraine, followed by Upper Belgium, Lower Belgium, 
the coastal zone and the Hautes Fagnes. 

Destruction and desiccation of habitats are the most important threats for spider species in 
Belgium. At present, only about half of the species recorded in Belgium is safe or at low 
risk. ln Flanders, spider biodiversity is most heavily threatened in oligotrophic grasslands, 
deciduous forests, heathland and various wetland habitats. These are the habitat types prior 
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attention should be directed to by nature conservation policy makers (MAELFAIT et al. 
1998) . Four species of the family Pholcidae have been recorded as alien species, two of 
which (Holocnm111s p!uchei and Crossopriza lyom) established viable populations in the 
proximity of the port of Antwerp (VAN KEER & V Al-. KEER 2001 ). 

References a11dft1rther readin,!!, 

BoS,\1.INS, R. & V ANl'YTYEN, H. ,  2001 .  Een hcrzicne soortcnlijsr van de Belgische spinnen (.\rnneae). Niem1•sbrief 
1•a11 de B,,f.�isrhe .· lrarlmolo.�isrhe T ·eren,:�Ù% 1 6  (2): 44-80. 
KLKENB<lSCH, J., BoS�IANS, R. & B,IERT, L., 1 977. Liste des Araignées de Belgique. Doc11111e11ts de tri11•ail de l'Institut 
ro)'al des Sciwces 11at11relles df fü/.�ique, 1 1 .  
MA!;I.FAIT, J.· P., BAERT, L., JANSSEN, M .  & ALDERIX'EIRLLDT, .M., 1 998. , \  red list for the spiders of Flanders. 
Bt,1/etin ol the Ro)'al Bef.�ia11 Insti/111, of ,'\'at11ral Sciences, E11to1110/o_g,r, 68: 131-142. 
\' IN KH.R, K. & \'.\N KLLR, J . ,  2001 .  lngeburgerde exotische trilspinnen (.\raneae: Pholcidae) in de Antwerpse 
haven en enkele algemene bedenkingen bij spinnenmigratie . •  'Vie111l'sbrirf1•a11 de Bel;!,isrhe Araclmolo.�ische T 'er,nz�ù,g, 1 6  
(3): 81-86. 
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ln 1 995, the pseudoscorpion Microbisit1111 hrel'ijè111ora/11m (E1.1.1,s;GsE:-;, 1 903) was found for the first rime in Belgium 
(nature reserve 'De Liereman', Province of Antwerp). The species lives in wet, acid biotopes wirh Spha.�1111111 and 
occurs in �orrh and Central Europe. Leogth: ca. 2 mm (drawing bY H. \' \t,; P.\FSSC HEts;, hascd on phorographs by 
H. I ILNIW.RICKX). 

PSEUDOSCORPIONES - FALSE SCORPIONS or PSEUDOSCORPIONS 
(PSEL'DOSCHORPIOENEN, B.\ST.\.\RDSCH< )RPIOENF.N - PSEL'DOSCORPIONS, FAl1X-SCORPH >NS -
PSEL1DC >SKORPIONE, AFTERSKORPIONE) 

Small ( 1  to 5 mm long) arachnids with greatly enlarged and chelate pedipalps 
giving them a superficial appearance of a true scorpion deprived of the post­

abdomen and sting; occurring in leaf litter and under bark on ail continents, predating on 
other small animais; some 434 genera encompassing over 3,000 described species world­
wide, but far more species are expected. 

Questionnaire completed by Hans HENDERICKX (independent researcher, Mol). 

Twenty-two species are listed in HENDtRICKX (1 999) . Two additional species for 
Belgium have been discovered since then: Chernes hafmi (HENDERic:KX & VETS 

1 999) and Neobisimn D'lvatic1m1 (HENDERICKX, in press). Up to 5 additional species are 
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expected, based on the observed fauna in neighbouring countries. Taxonomie knowledge 
of this group in Belgium is considered to be moderate. The joint collection of HRNDERICKX 
and VETS forms a representative collection of species occurring in Belgium. Sorne pseu­
doscorpions occur as symbionts: Lasiochernes pilosus with the mole (Talpa europaea) and 
Chernes 1•icù111s with the ant Lasitts ftiligi11os11s. Bird nests in hollow trees, dead and overmature 
trees in ancient woodland and Sphagm,m moors are essential habitats for the Belgian 
pseudoscorpion fauna. 

References and further readinJ!, 
CooREM \N, J . ,  1 9-16. Note sur les pseudoscorpions <le la faune belge. Bulletin du Musée roral d'Histoire 110/urel/e de 
Be{�iqm, 22 (2): 1 -8. 
H \Rl"EY, l\LS., 1990. Catalogue of the Pseudoscorpionida. Manchester l'niversity Press: 726 pp. 
HI'NDERIC KX, 1 l .  A., 1999. Naamlijst van de Belgische pseudoschorpioencn (Arachnida Pseudoscorpionida). 
B11/leti11 de la foriité Royale Be{�e d'E11to1110l0,�ie, 135 (I-Vl): 66-7 1 .  
f IENDERIC KX ,  H .A . ,  i n  press. l'.pdated list of Belgian pscudoscorpions witb the first record of  Neobisit1m srh•atirn111. 
Ph�wa. 
HENDERICKX, H. t\. & VETS, V., 1999. C/iernes /iahni, een nicuwe pseu<loscborpioen voor België en Luxemburg 
(,\rachnida, Pseudoscorpiones). Phegea, 27 (4): 1 1 7-121 . 
LLGG, G. & JONES, R.E. ,  1988. Pseudnscorpions (Arthropoda; :\rachnida) . .  \)11opses of the British Fatma ( Xen• 
Serùs), -Ill: 1 59 pp. 
PJ.\ns, R . ,  Buc:i,, T., Buss, P., DROGJ..I, R . ,  l\l\I.TFN, A., l\l \Rn.Ns, J . ,  S.\CHf-R, P. & \X"l",DERLICH, J . ,  1995. 
\'erzeichnis der Spinnentiere (excl. Acaria) Deutschland, (Ar,ichnida: :\raneida, Opilionida, Pscudoscorpionida). 
Arach11ol��isthe ,\/ittfi/1111,�en, Base!: 1 -55. 
\' 1:-. H1- 1.,DI,GI.N, P.J., 1996. List of the Dutch Pseudoscorpions with notes on species that can be expectcd. 
National i\!useum of Natural History, Lciden. 

ÜPILIONES - HARVESTMEN or OPILIONIDS 

(HOOI\X'AGENS - FAl'CHEURS - \X'EBERKNECHTE) 
Arachnids characterised by long legs with multi-jointed, flexible tarsi, making 
them agile climbers and fast runners; compared to the Araneae, prosoma and 

opisthosoma are broadly joined; bulbous body shape; prosomal carapace protrudes as a 
tubercle, with one eye on each sicle; living in tropical to temperate areas worldwide, in 
vegetation, leaf litter and caves; body size ranges between 5 and 10 mm; feeding on small 
prey; ca. 650 genera and 2,400 species described worldwide; a total of 3,500 to 5,000 species 
is expected. 

Questionnaire completed by Luc VANHERCKE (independent expert, Ghent). 

Twenty-six species have been recorded, 1 9  of which belong to the family 
Phalangiidae (daddy long-leg spiders). At least four additional species are ex­

pected. A species list, together with other data on the Belgian opilionid fauna, is available 
on http: /www.eh'e.net/opilio. This group is considered to be taxonomically well known in 
Belgium. A representative collection is housed in the Royal Belgian Institute of Natural 
Sciences. Regarding the habitats, caves and trees were not or poorly studied until now and 
future campaigns should have special attention for them. 

Ref Prmces and f11rther reading 
HII.LYARD, P.D. & SANKEY, J .H .P., 1 989. Harvestmcn . .  �ynop,es of the British Fatma ( Neu• Series ) ,  4 (2nd edition): 
1 19 pp. 
l\L\RTENS, J., 1978. \X'eberknechte, Opiliones. Die Tienvelt Deutschlands, 64: 464 pp. 
SPOEK, G.L., 1 975. Spinachtigen - Arachnida: 3 .  De Hooiwagens (Opilionida) van Nederland. IY-etenschappelijke 
Mededelinlen KNNT ·, 50: 32 pp. 



ACARI - MITES and TICKS 
(i\lIJTEN en TEKEJ\ - ACARIENS - MILBEN, ACARIDEN) 

Diverse assemblage of small arachnids characterised by the mouth region con­
sisting of cheliceral and pedipalpal segments, movable and terminal (gnathosoma), 

and by having lost external signs of segmentation with few exceptions; mites are usually Jess 
than 1 mm long, while ticks are generally much larger; ail ticks are parasitic throughout 
their life cycle, feeding on the blood of reptiles, birds or mammals; like ticks, many mites 
parasitise terrestrial vertebrates, but they also parasitise invertebrates, while some prey on 
invertebrates or feed on plants, mushrooms, bacteria, algae or decomposing organic matter; 
ca. 30,000 species are described worldwide, while a total of 500,000. species is expected. 

·Questionnaire completed by Georges WAl'THY, with the contribution of Alexander F.\L 
(both Royal Belgian Institute of Natural Sciences). Additional information from Philippe 
LEBRl 'I', (Catholic University of Louvain). 

Sorne 970 species have been observed: 175 parasitic species subdivided in 75 
species, of which 15 ticks (FAIN 1 990), parasitising vertebrates, and 1 00 species 

parasitising invertebrates (C< >< >REM AN 1963, FAIN et al. 1995); ca. 550 species living in the 
soil (ANDRÉ et al. 2002, LEBRl'N et al. 1 989, \Xl,\ l'.THY 1994); ca. 120 species occurring on 
trees and rocks (ANDRÉ 1986); ca. 30 cavernicolous species (pers. comm. X. Dl"C\RME); 34 
species occurring in houses (pers. comm. D. GRIDELET-DE SAINT-GEORGES); ca. 50 species 
living in food and agricultural products (pers. comm. D. GRIDELET-DE SAINT-GEORl;Es) 
and ca. 15 aquatic species (DF\X EZ & \X',\l"THY 198 1 ) .  llp to 250 additional species, ca. 100 
parasitic ones, 1 00 occurring in soils and 50 living in food and agricultural products, are 
expected. 

Taxonomie knowledge of this group in Belgium is considered to be moderate to good but 
information on trends is not available. Major collections are present in the Royal Belgian 
Institute of Natural Sciences. The FAIN collection, among others including a representative 
tick collection for the Belgian fauna, focuses mainly on parasitic species and contains ca. 
3,000 holotypes and paratypes. Free-living species are mainly kept in the CooREMAN and 
LI< >NS collections, among others containing around 20 holotypes. Other smaller collections 
exist and contain altogether some ten holotypes. 

Geographically, the highest species diversity is found in Upper Belgium (with the Hautes 
Fagnes) followed by, in decreasing order of species richness, the Lorraine region, Middle 
Belgium (with the Sonian Forest), Lower Belgium and finally the coastal ,  tidal and marine 
zones (LEBRl'N et al. 1989). More than half of the recorded species is present as free-living 
organisms in terrestrial habitats. Other species occur as parasites of vertebrates, as 
commensals of birds or are present in the aquatic environment. Up to 150 different species 
and 100,000 individuals can be found on 1 m2 of soi) organic layer in deciduous forests 
(LEBRl't--- 1971 ). 

R�/èrences andfurther reading 

ANDRÉ, H.M., 1 986. Notes on the ecology of corticolous epiphyte dwellcrs. 4. Actinedida (especially Tl'deidae) and 
Gamasida (especially Phytoseiidae). Acarolo_gia, 27: 107-1 15 .  
Ar--;DRÙ, H.M.,  Dl'CAR�IE, X. & LEBRl"N, Ph.,  2002. Soi! biodiversity: myth, reality or conning? Oikos, 96: 3-24. 
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BoLI .. \f RTS, D. & BR! :SY, R., 1 95 1 .  Les acariens nuisibles aux matières entreposées. Rel'tœ de l'. 1.�ric11/t11re, 6: 738-
764. 
CooRE,\I \N, J ., 1 944. Notes et observations sur les acariens. B11!/eti11 d11 Musée royal d' / listoire 11at11relle de Be<(iq11e, 20: 
1 - 1 6. 
CooREM \�, J . ,  1962. Invasion massive des hahitations par Hae111olaelapJ casa/ù (B�.RLE�E) (Acari, Mesostiµ;mata). 
Bulletin et Annales de la Société b1tomolo.�iqt1e de Be<(ique, 98: 388-391 .  
C c  >ORl·.M \N, J . ,  1 963. Notes e t  observations sur quelques acariens inféodés aux Coléoptères scolytidés d e  la faune 
belge. Blllletin de l'I11stit11t ro)·al des Sciences 11at11re/les de Be��iq11e, 39: 1 -48. 
Dl, S.\INT-GLoRc;ES-CRIDELET, 0. ,  1 988. J\.loblierunµ; ais Allcq�enquelle. _ 1/ln;�ol�(ir, 1 1  (7): 247-253. 
Di .\H Z, A & \X' ,l THY, G., 1981 .  Sorne aspects of the colonization by water mites (Acari, ,\ctinedida) of an 
artificial substrate in a disturbed environment. Arc/Ji,, Jiïr Jfrdrohiolo.�ù, 92 (4): 496-506. 
F \IN, .\., 1990. Les tiques de Belgique (Acari, Jxodoidea). Dom111e11ts de tra,•ail de l'Institut roral des Sciences 11att1re/l,s de 
Be<Rique, 58: 1 34. 
F ,IN, A., NoTI, 1\l . l .  & Dl'FRÉ;NI,, M., 1 995. Ohservations on the mites (Acari) associated with Carabidae 
(Coleoptera) in Belgium. 1. Annotatcd list of the species. Intemalio11al Journal of Acarr,/og1·. 21 (2): 107-122. 
GRIDI,LET, D. & LEBRl N, Ph., 1 r3. Contribution à l'étude écologique des acariens des poussières de maison. 
Acarolo,�ia, 15: 461 -476. 
HI LLY \RD, P.D., 1 996. Ticks of North-\X'cst Europe. .\)11opses q/the B.ritish Fatma (New Srries), 52: 178 pp. 

LEBRl'N, Ph., 197 1 .  Ecoloµ;ie et biocéno­
tique de quelques peuplements d' Arthro­
podes édaphiques. Mémoires dt l'Insti/11/ 
royal des Sciences naturelles de Bez�iq11e, 165: 
204 pp. 
LEllRl'N, Ph. & \X' \l'THY, G., 1 981 . Quel­
ques ohscrvations et réflexions sur les peu­
plements d'( )ribates hypoµ;és (Acariens) . 
• lnnales de la Soriété rqrale ':;_Oolo.Riq111 d, Be(�i­
q11e, 1 1 1  (1 -4): 1 3 1 -142. 
Ll .BRl'N, Ph., \X'.\l 'THY, G. & Ül'FRf'Nb, 
1\l., 1989. Soi! mites in Belgium: a revicw. 
ln: \X'Ol'TI,RS, K. & B IERT, L. (eds), Pro­
ceedings of the Symposium 'lnvertebrates 
of Belgium' held on 25-26 nov. 1 988 in 
Brussels. Royal Belgian lnstitute of Natur­
al Sciences, Brussels: 21 13-210. 
\X' \l'THY, G ., 1 994. Les acariens, ces ani­

Adult female of bt!ohma1111ia riba.�ai BERLESE, 1910. This is an example of a 
hypogeic oribatid mite occurrinµ; in Bclgium and featurinµ; a remarkable articular 
zone between the anterior and posterior parts of the body. This articulation 
enhances the agility of the species to move through slits and pores. Surface 
reticulation shown at two places (from LLBRl'N & \'Ç \l'THY 1981) .  

maux lilliputiens qui  nous entourent. Pro­
bio-Ret'!le, 1 - (3;: 1 43-1 82. 
\X' \l'THY, G., NOT!, 1\1.l .  & Ül'FRl�NE, l\I., 
1 989. Geographic ecology of soi !  oribatid 
mites in deciduous forests. Pedohinlo.�ia, 33: 
399-416. 
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PYCNOGONIDA - SEA SPIDERS 
(ZEESPINNEN - PYCNOGONIDÉS - ASSELSPINNE1':, SEF.SPINNEN) 

As their names Pycnogonida or Pantopoda suggest, legs are their dominant 
,_ feature: most of the species have four pairs of long legs, though some have five 

or six pairs; the males of some species have an extra pair of legs to collect and brood the 
eggs; most pycnogonids are small, only a few mm, while some species are much larger and 
gigantism occur; common in all oceans, especially cold ones; ca. 1 ,000 described species 
worldwide; feeding on the soft parts of sponges, hydroids, soft corals, anemones,  ecto­
procts and clams. 

Questionnaire completed by Ann DE\X ICKE and Bregje BEYST (Ghent University). 

Fourteen species have been recorded. G!LTAY (1 928) suggested 1 2  species for 
Belgium, based on the pycnogonid specimens present in the collection of the 

Royal Belgian Institute of Natural Sciences. Since then, new field information on the species 
in Belgian waters was lacking, and only the presence of P_ycnogont11t1 littorale was noted in 
some publications. Since 1 993, intensive sampling has been performed by researchers from 

Z< lO l .< i( , i c \ 1 .  D l \  1 RS IT\ 



the Ghent University. As a result, ten of the 12  species suggested by GILT:\Y were found 
again and two new species for the Belgian fauna ,vere discovered. Despite this, taxonomie 
knowledge of this group in Belgium is poor. Representative collections are present at the 
Ghent University and the Royal Belgian Institute of Natural Sciences. 

R�(erences and f11rther reading, 
BELD!ANt-., 1 1., 1997. Kosmos-,\tlas Spinncntierc Europas. l'ml Süsswasserkrebsc, Asseln, Tauscndfüsser. 
Franckh-Kosmos \' erlag, Stuttgart: 304 pp. 
BEYST, B., Bt'YSSE, D . ,  DEWICKE, A. & l\fu,s, J . ,  2001 .  Surf zone hyperbenthos of Belgian sandy bcaches: seasonal 
patterns. Estuari11e , Coastal and Shelf Scimce, 53: 877-895. 
G11.n Y, L., 1 928. Note sur les pycnogonides de la Belgique. Bulletin de la Société E11tomolo,�iq11e de Be(giq11e, 68: 1 93-
229. 
KING, P.E.,  1974. British Sea Spiders - Arthropoda: Pycnogonida. Srnops,s of the British Fa11n<1 ( 1,.;,,,. Series ), 5: 68 pp. 
STOCK, J .H. ,  1949. Zeespinnen. Tabe/1,nserie l'an de Stra11du•erk.�emeenschr1p, 7: 1-8. 

HEXAPODA - HEXAPODS 

(ZESPOTIGEN - H EXAPODES - SEC:J-!SFl'BER) 
Arthropods with body consisting of three parts: head (six segments), thorax (three 
segments) and abdomen (max. 12 segments); head usually with eyes, antennae, 

mandibula and maxillae; thorax with three pairs of legs; subdivided in Apterygota (wingless 
forms, Ametabola: have no metamorphosis) and Pterygota or Insecta (winged forms, 
Eumetabola: with metamorphosis). 

APTERYGOTA - PRIMITIVE WINGLESS HEXAPODS or APTERYGOTES 

(01'.GE\'LEl'GF.LDE ZESPOT!GEN, OERINSF.CTEN - ,\PTERYGOTES - ll R!NSEKTEJ\., FÜ'GELLOSF. 

S ECI-ISFC'!lER) 

1 

Wingless hexapods without metamorphosis (Ametabola); include the Protura, 
Diplura, Collembola and Thysanura. 

PROTURA - PROTURANS 

(PROTl1REN - PROTl'RES, PROTOl'RES - BEINT:\STLER, PROTl'RF.N) 

Small (0.5 to 2.5 mm long), entognathous hexapods which inhabit soi! and leaf 
litter in all parts of the world, preferring moist organic soils; not discovered until 

1 907; no eyes, no or very reduced antennae, no cerci, three pairs of thoracic limbs and limb­
like abdominal appendages; more than 660 species described worldwide, but this would 
only be about 1 0 %  of the total number of Protura species. 

Questionnaire completed by Andrzej SZEPTYCKI (lnstitute of Systematics and Evolution of 
Animais, Poland). 

Pive species have been recorded (LERCTI ! 1 939, with species list) while 40 to 50 
species are expected based on observations in neighbouring countries, mainly the 

Grand Duchy of Luxembourg, where 32 species were recorded and some more are expected 
(SZEPTYCKJ et al. 2002). Other features observed in adjacent areas are the co-existing of up 
to eight different species within 1 dm1 of soi! and the occurrence of 5,000 to 1 40,000 
individuals of the same species on a surface of 1 m2 . Taxonomie knowledge of this 
terrestrial group is very poor and no Belgian expert, nor a representative collection, could 
be identified. A thorough investigation of soi! habitats, with exception of extremely wet as 
well as intensely cultivated soils, is needed for a better knowledge of this group in Belgium. 
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References a11dji1rtber readi11g 

LI·.Rl TH, R., J 939. Contribution à 
l'ltc1clc Je la fdune cnJugéc et sapro­
xylophile. I I I .  Un ordre d'insectes 
nouveau pour la faune belge: les Pro­
tnures. B111/eti11 et .·l1111ales de la Société 
b1to111ol��ù7ue de Be(�ique, 79: l 99-21P. 
NuSEK, J . ,  1 973. The European Pro­
cura - Their taxonomy, ecology and 
distribution with keys for determina­
tion. :\!uséum d'Histoire Naturelle, 
Genern: 345 pp. 
SZEPTYCKI, A., STOMP, N. & \X'H 
lŒR, \X'.;\L, 2002. The Procura of 
Luxembourg. Ferranti.i, 34: 45 pp. 

Eosentomon sp. collected in the Grand Duchy of Luxembourg. A rccenr study of the Protura 
fauna of this neighbouring country revealcd among others tïvc new Eose11to111on spp. (clrawing 
by A. SZEPTYChI). 

Tl XEN, S .L. ,  1964. The Protura - A 
revision of the species of the world 
with kevs for determination. Her­
mann, Paris: 360 pp. 
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DIPLURA - DIPLURANS 

(T\'i'EEST,\.\R TEJ\. - DIPl.( )l'RES - DoPPEI.SCH\X. \ 1\ZF., Ü lPl . l  'RF.:-.:) 
Small to medium sized, mostly white, entognachous hexapods inhabiting soil and 
leaf litter and occurring ail m·er the \Vorld; no eyes; possessing man y segmented 

antennae, an abdomen with styles and exsertile vesicles, and variably formed, paired cerci; 
ca. 800 species known worldwide. 

Questionnaire completed by Bruno CONDÉ (l'niversity Henri Poincaré, Nancy). 

Two or three species have been observed (LERUTH 1939, CONDÉ 1956) while a 
number of seven to ten species is expected, mainly based on observations in 

France where taxonomie knowledge of this group is good. For Belgium and other 
neighbouring countries, this knowledge is very poor and no Belgian expert, nor a 
representative collection, could be identified. A thorough and sustained investigation of 
caves and soils is needed. 

References and jttrther reading 
0 >NDÉ., B. ,  1956. Matériaux pour une Monographie des Diploures Campodéidés. Mé111oires du Muséum National 
d'Histoire Nat11relle, série A - Zoolo,�ie, 12: 202 pp. 
LELOllP, N., 1948. Contribution à l'étude des Arthropodes nidicoles et cavernicoles de Belgique - Nids endogés: 
Gîtes de la Taupe. Aféllloim de la Société E11to111olo,gie de Belgique, 25: 55 pp. 
L1'Rl'TH, R., 1939. La biologie du domaine souterrain et la faune cavernicole de la Belgique. Mé111oires d11 Musée roval 
d'Histoire 11at11relle de Be{giq11e, 87. 

COLLEMBOLA - SPRINGT AILS or COLLEMBOLANS 

(SPRINGSTA,\RTF.N - COLLEMBOLES - SPRINGSCH\X'ANZE) 
Small to minute entognathous hexapods common in leaf litter and other humid 
microclimates; occurring ail over the world, even in the deserts of Australia and 

on Antarctica (able to survive temperatures below - 60°C); eyes occur as simple ocelli or are 
absent; possessing a ventral tube enabling the absorption of moisture and a furca which is a 
forked, springing organ; springtails have been around for at least 400 million years; most 
species fccd on fungi, bacteria, algae or various plant material, some are carnivorous on 
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nematodes or other collembolans; more than 6,000 species described worldwide, and some 
experts estimate a real species number of 50,000. 

Questionnaire completed by Wim J ACOBS, Frans J ANSSENS (both RUCA, University of 
Antwerp) and Luc DE BRL"YN (Institure of Nature Conservation). 

So far, 1 30 species have been observed (http: //wcc.ruca.ua.ac.be/Evolutionary­
Biology,'coll, with partial species list). Sorne 1 20 additional species are expected 

mainly relying on the Collembola fauna observed in the Netherlands. Taxonomie knowl­
edge of this group in Belgium is moderate and a representative collection is housed in the 
University of Antwerp (RlJCA), while another collection is managed by the Royal 
Entomological Society of Antwerp. Caves are identified as crucial habitats for the survival 
of various populations and species of Collembola in Belgium. 

R�/èrences andfitrther reading 

BEI.1.1'-GI .R, P.F. ,  C:!IRISTI •\'ISEN, K. ,\. & J \NS 
SENS, F., 1 996-2002. Checklist of the Collcmbola 
of the \X'orld: http://www.collembola.org 
BERBIERS, Ph.  & MERTENS, J . , 1989. Col!embola 
(Tnsccta) collected in Belgiurn by the Laboratory 
for Eco!ogy, Rl'G. ln: \'{'ul"TERS, K. & B \ERT, L. 
(eds), Proceedings of the Symposium 'lnverte­
brates of Belgium' beld on 25-26 nov. 1988 in 
Brussels. Royal Bclgian lnstitutc of Natural 
Sciences, Brusscls: 233-238. 

The xcrophyl sprinistail Xenrlla maritima (Ti 1.1.RI.Rl;, 1 869) was obscrvcd for the 
tirst timc in Belgium in 2002. lt shows a markcd preferencc for dunes, and occurs 
also on tree trunb or in the litter of coniferous trecs. Length: 1 .4 mm (from 
FJEI.I.BERG 1 998, published by Brill, Leidcn). 

FJU.LBER<,, A., 1980. Identification keys to Nor­
wegian ( :ollemhola. l'tgitt av Norsk Entomolo­
gisk Forcning: 1 52 pp. 
FJ l,I.I.Bl'R<;, A.,  1998. The Collernbola of Fennos­
candia and Dcnmark, Part 1 - Poduromorpba. 
Fa1111a E.11tomolo.�ica Sca11di11(ll-ica, 35: 1 84 pp. 

G1s1N, H., 1960. Cullembolen Fauna Europas. Musée d'Histoire Naturelle de Genève: 312 pp. 
HnPKI'-:, S.P., 1 997 . Biology of the springtails. Oxford l'niversity Press: 340 pp. 

THYSANURA - SIL VERFISH and FIREBRA TS 

(ZIL\'ER\'ISJES - THYSAM >l'RES - BoRSTF.1'SCH\'i"AKZE) 
Hexapods with ectognathous mouth parts and reduced compound eyes; antennae 
consisting of 30 or more segments; the abdomen ends in three caudal filaments: 

two cerci and a telson; occur in leaf litter or under bark or stones, mostly feeding on plant 
and fungal material; some species are found in houses; ca. 250 species worldwide. 

Questionnaire completed by Koen LOCK (Ghent University). Additional information from 
Frans J ANSSENS (RUCA, l1niversity of Antwerp) and Peter DE BATIST (Royal Entomolo­
gical Society of Antwerp). 

Five species, of which two ca vernicolous (TF.RC\FS 1960), are listed in Loo: 
(2001) and R.\PPLi (1 989). Lepisma saccharina was introduced before 1900. One or 

two additional species are expected based on their occurrence in neighbouring countries. 
Taxonomie knowledge of this group in Belgium is moderate and one expert was identified. 
A representative collection is housed in the Royal Belgian lnstitute of l\iatural Sciences. The 
highest diversity is found in the Belgian Lorraine, followed by Upper Belgium, the I lautes 
Fagnes and Middle Belgium, while the western part of the country shows a lower diversity. 
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Riferenas andfttrther reading 
! .( >U,, K. ,  2001 .  The hristle-tails of Bclgium (Thysanura). B11lletin de la Socie"tf Rqyale Be<�e d' hntomolo_f!,ie, 1 36: 85-87 . 
:\11.IS( I l, C., 1 9T. Fdunc de.; Thysanoures du Grand-Duché de Luxembourg . .  1rdJÙ'<S de /'Jn,td11t Gr,111J- D11,ul ,le 
L11.,·embo11,;�, Section des Sciences naturelles, pl,ysique el mathématique, 37: 103- 1 35. 
R,\PPI\ G., 1 989. Halic/ona xena D! \'('['ERlJT, 1986 (Porifera, Demospongiae), Petroltitts moritimus (LL \Cil) (Insecta, 
Thysanura) en enkele andere bijzondere waarnemingen van de oostelijke strekdam van Zcehrugge. De Strandt•lo, 9 
(4): l 1 3- 1 16 .  
STl RM, H. ,  1 997. Kommcnticrtes \'erzeichnis der Fclscnspringer-Arten (:\lachilidae, Archaeognatha, InsectaJ 
Deutschlands. b1to1J10/o_�ische ,\Iitteilm(f!,ell ans den, Zoolo_f!,ischen Muset1111 Ha111b11,;f!,, 1 2  ( 1 55): 1 23-140. 
TER< \FS, R., 1960. Répartition géographique et remarques éthologiques sur les Machilidac (Apten-gc>ta, Thysa­
noura) ca,·ernicoles de Belgique. Lu ,'\'aturalistes be(�es, 41 : 1 57 1 62. 
\X\"GODZI:S:SKY, P., 1954. The Thysanura of the Nerherlands (,\pterygota, lnsccra). Xatuurhistorisch ,\laandhlad, 43 
(10;: 67-80. 

INSECTA (PTERYGOTA) - INSECTS (PTERYGOTES) 
(11',SEr:TEN - INSECTES - lNSEKTEN) 

Hexapods usually having two pairs of wings, one on the second and one on the 
third thoracic segment; subdivided in Exopterygota (Hemimetabola) and En­

dopterygota (Holometabola); in the Exopterygota, the wings develop outside the body and 
there is an incomplete metamorphosis without a pupal stage; in the Endopterygota, the 
wings develop inside the body and the metamorphosis to adult form is elaboratc, involving 
a pupal stage; with around one million described species, and a multiple of this number still 
to be discovered, insects are by far the most species-rich, and evolutionary the most 
successfol, faunal group on earth. 

EPHEMEROPTERA - MA YFLIES 
(EENDi\GSVLIEGEN, HJ\FTEN - ÉPHÉMÉROPTÈRES, ÉPHÉMÈRES - ElNTi\GSFLIEGEJ\J, H.\FTE) 

Common exopterygotes found in almost ail freshwater habitats, as well as in some 
brackish ones; aquatic larval stage; most subadult and adult mayflies have two 

pairs of wings, the second pair being considerably smaller than the first one; wings can not 
be folded; only insect order having a subimago (last non-adult life stage) with wings; 
possessing two long cerci and usually a long median caudal filament at the end of the 
abdomen; in man y species, adults live only for one or two days, while in others the adult life 
span may be as short as two hours or as long as 1 4  days; mayflies date from the 
Carboniferous and Permian times and are the oldest of the extant winged insects; ca. 
2, 100 described species worldwide. 

Questionnaire completed by Hendrik GYSELS (Ghent University). 

ln STROOT & Mor. (1 989), 65 species are listed. This high number is possibly a 
slight overestimation of the real species number because of uncertainties of 

nomenclature and systematics. Based on the Ephemeroptera fauna observed in the Nether­
lands (Mm. 1 985a, 1 985b), some species not mentioned in STROOT & iror. ( 1989) are 
expected. Taxonomie kno,vledge of this group in Belgium is moderate and a representative 
collection is managed by the Royal Belgian Institute of Natural Sciences. Another collection 
of importance is housed in the Zoological Laboratory of the University of l ltrecht. Recause 
of habitat destruction, drying out of the land, acidification, manuring and pollution, at least 
ten species are expected to disappear from Belgium in the next decades if present trends are 
maintained. The highest species richness is found in Upper Belgium, followed by the 
Belgian Lorraine, the Hautes Fagnes, and Lower and Middle Belgium. Oxygen-rich, 
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unpolluted freshwater habitats are of paramount importance for the survival of most 
Ephemeroptera species. 

Rejerences andf11rther reading 

F.U.IOTT, J .i\l. & Hl �IPl'.SUl, l' .H., 1 988. A key to the adults of the British F.pherncroptera with notes on their 
ecology. Freshu-ater Hiolo,�ical Association Srimti/Ïr P11blicatio11, 47: 1 0 1  pp. 
E1.1.10TT, J .!\!., Ht MPESC:H, l ' . J  ! .  & ?-1 I< -\N, T.T., 1988. Larvac of British Ephcrneroptcra: a kcy with ecological 
notes. Fresbl/'ater Biol��ical .·lssociatio11 Stienti/ïr Publication, 49: 145 pp. 
GYSLLS, 1 1. ,  1992. l laftenlarventabel. Jeugdbondsuitgeverij, l'trecht. 
l\!rn., A.\'Cl\l., 1 985a. Ecn overzicht van de Ncderlan<lse haftcn (Ephcrneroptera) - l .  Siphlonuridae, Baetidac en 
Heptagcniidae. b1to111olo.�ische Bericbten, 45: 105-1 1 1 .  
i\loL, A.\'Cl\! . ,  1 985b. Een overzicht van de Nederlandse haften (Epherneroptera) - 2. Overige farnilies. E11-
l01110/��ische Berichten, 45: 128-135. 
l\lm., A.W.l\l., 1 987. Caenis beskidensis Sow \ new to Bclgium, with remarks on the Ephemeroptera of the river 
Meuse. F.11/omologische Berichten, 47: 60-64. 
il-lt°"LLER-LIEBERN \l', 1., 1 980. Die Arten der Gattung Baetis LE.\CH der Belgischen Fauna aus der Samrnlung in 
Museum des Institut royal des Sciences naturelles de Belgique in Brüssel (lnsecta, Ephemeroptera). Bulletin de 
I' lnstit11t rqral d,s Sciences 11a/11relles de Be(�ique, 52 (3): 1 -31 .  
Sc:HOE1'l,�ll'ND, E., 1930. Eintagsfliegen odcr Ephemeroptcra. Die Tienl'flt Dr11/schla11ds, 19 :  106 pp. 
STROOT, P. & l\loL, A.\X'.M., 1989. l1pdated check-list of the Ephemcroptera frorn Bclgium. ln: W<WTJ:RS, K. & 
B \rnT, L. (edsJ, Procccdings of the Symposium 'lnYertebratcs of Bclgium' hcld on 25-26 nov. 1 988 in Brusscls. 
Royal Belgian lnstitute of Natural Sciences, Brusscls: 239-241 .  

ÜDONATA - DRAGONFLIES and DAMSELFLIES 

(LIBELLEN en \\"ATERJl'FFERS - LIBELLL'LES - LrnELLEN) 
Relatively large exopterygotes with transparent, rnany-veined wrngs, massive 
compound eyes and biting mou th parts; wings can not be folded; highest diversity 

1n tropical and subtropical regions; aquatic larval stage; adults and larvae are aggressive 
carnivores preying mostly on other insects; very ancient order of insects: fossil record dates 
back to more than 300 million years; fossil record shows that Odonata or their relatives are 
the largest flying insects; one species, Afega11e11ra t1JOf!VÎ, had a wingspan up to 75 cm; ca. 5,300 
species describcd worldwide, while a real species number of 10,000 is expected. 

Questionnaires completed by Geert DE KI\IJF (lnstitute of Nature Conservation), Henri 
Dl'M0NT (Ghent l1niversity) and Philippe GoFF.\RT (Catholic l'niversity of Louvain). 

So far, 69 species have been observed (MIC/ IIELS et al. 1986, DE KNIJF & 
ANSELIN 1996, http: //www.gomphus.be) and one additional species is expected 

(Bos & WASSCHER 1997). \X'ith 20 to 30 Belgian Odonata experts and more than 250 
collaborators, the taxonomy and distribution of this group in Belgium are very well known. 
A representative collection is housed in the Royal Belgian lnstitute of Natural Sciences. 
Smaller collections can be found at the Centre de Recherche de la , ature, des Forêts et du 
Bois (Gembloux) and in most universities. The highest diversity is found in the north­
eastern part of Belgium, followed by the Belgian Lorraine (DE KNIJF & ANSELIN 2001, DE 
KNIJF et al. 2002). The number of species remains approximately the same, but the number 
of populations is decreasing for some species and increasing for others. 

Most important threats for the Belgian Odonat,a fauna are the destruction of habitats, water 
pollution, acidification and manuring. If present trends are maintained, one or two species could 
disappear from Belgium in the next decade, and two additional ones during the following ten 
years. A red list for Flanders (DE KNIJF & ANSELIN 1996) indicates the disappearance of seven 
species. The red list status and other useful data of Odonata species occurring in the \X!alloon 
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Region can be consulted at http: //mrw.wallonie.be/cgi/dgrne/sibw/sibw.esp.list2.pl?V AR = Li­
bellules. 

Up to 48 different species can be found within one UTM area of 5 km by 5 km (DE KNIJF 
et al. 2002) . Crucial habitats for the conservation of Odonata species are, in decreasing order 
of importance: ( 1 )  mesotrophic and natural eutrophie ponds, peat bogs and marshes, 
(2) oligotrophic peat moors and fens, and (3) oxygen-rich running waters (DE KNIJF & 

ANSELI!\: 1 996). Sorne Mediterranean species are observed on a more or Jess frequent basis, 
but none of these are considered as established alien species (yet). 

Refermces and furthir  nading 
,\sr�u,·, R.R., 1988. The dragontlics of Europe. Hasley Books, Colchester: 291 pp. 
Bos, F. & \X' \SSCHER, M., 1997. Veldgids Libellen. KNNV l 'it!(everij, Utrecht: 256 pp. 
CuLIGNor-., P., 2002. Etude faunistique des odonates de Bel!(ique. 111: PEETERS, M.  & V Al'. Go ETHE�!, J . L. (eus), 
Belgian Fauna and A lien Species. Proceedings of the symposium held on 14. 12.2001 in Brussels. B111/etin �f the R�ya/ 
Be{�ia11 Instit11te of Nat11ra/ Sciences, Biology, 72, suppl.: 1 1 3. 
Oc GRO< lT, T., REINBOLTD, W. & \X' \SSCHER, M.  T., 1993. Odon-ta bel voor het op naam bren!(en van libellen 
zonder te vangen. Jeugdbondsuitgeverij, l'trecht: 80 pp. 
DL KNIJF, G. & ANSFI I , A., 1996. Een gedocumeriteerde Rode lijst van de libellen ,·an Vlaanderen. Mededelin.�en 
ran het Insti/1111/ 1•oor ;,;:a11111rbehoud, 4: 90 pp. 
D1, KNI_ll· , G. & A,sELJN, A., 200 1 .  Libellcn in Limburg: verandering in  versprcidin!( en het belang ,·oor 
\'laanderen. Likona Jaarhoek 20(1(1: 50-62. 
01. KNIJF, G., ,\:s.si:1.1:s., A. & GoFF.\RT, Ph. ,  2002. The Belgium Odonata Atlas Project: changes in distribution. 
In: PEFTI RS, M. & \' 1:--; GoETHDI, J .L. (eds), Belgian Fauna and Alien Species. Proceedings of the symposium 
held on 14.12.2001 in Brusscls. B11/leti11 ol the Ro1·al Bel1,ia11 I11stit11/f of }\Jat11ral Scienw, Biolog1•, 72, suppl.: 1 1 1 -1 12. 
G1:ys1,.1 .s, O .C. & \'.\N To1., J., 1 983. De Libellen van Nederland (üdonata). Natuurhistorische Bihliotheek 
KNN\': 368 pp. 
GoFF ,\RT, Ph., 2000. Les Libellules, témoins privilégiés de la dégradation des milieux aquatiques en \X'allonie. ln: 
Les Zones Humides de \X'allonie, Travaux n" 21 ,  Actes des colloques de 1996 organisés par le Ministère de la 
Région wallonne dans le cadre de I' Année mondiale des Zones Humides, Région wallonne: 83-95. 
Libellenwerkgroep Gomphus, in prep. Libellen (Odonata) van België: verspreiding en behoud. 
1\11(.HIELS, N . ,  ANSELI1':, A., GOFBRT, Ph. & \' \N MIERLO, M., 1986. \loorlopige verspreidingsatlas van de 
Libellen. (Odonata) van België en het Groothertogdom Luxemburg / .-\tlas provisoire des Libellules (Odonata) de 
Belgique et du Grand-Duché de Luxembourg. b,g!ena extra uit!(ave / Gomphus numéro spécial, 2 (!) :  36 pp. 
:\[IUIIELS, N.  & \'.\N MIERLO, i\l. ,  1 982. Tabel ,·oor de libellen van België en de omli!(gende !ancien. De \X'ielewaal 
Jongeren, Turnhout: 46 pp. 
Nederlandse \'ereniging voor Libellenstudie, 2002. De Nederlandse Libellen. Xederlandse Fa1111a, 4: 440 pp. 
\X'f NDLER, A. & Nl'ss, J .H. ,  1 9r. Libellules. Guide d'identification des libellules de France, d'Europe septen­
trionale et centrale. Traduction et adaptation française de la seconde édition allemande par H. HL!Dl·.M.\N:S. et 
J .-L. D< J�E,I.INGET. Société Française d 'Odonatologie, Bois-cl' Arcy: 130 pp. 

PLECOPTERA - STONEFLIES 

(STEEN\'LIEGEN - PLÉ<.OPTÈRES - STEINFLIEGEN) 
Ancient order (known since the Permian) of small to medium-sized exopterygotes 

- with weak (biting) mouth parts and generally two long, threadlike cerci; aquatic 
larvae mostly living in cooler waters, used as indicators of water quality because of their 
sensitivity to pollution; man y species with restricted distribution; adults have large foldable 
wings or reduced wings; ca. 2,000 described species worldwide. 

Questionnaire completed by Thierry VERC\l'TEREN (Provincial Institute for Hygiene, 
Antwerp). 

Following ArnERT ( 1956, 1 957, both with species list), 48 species (of which 16  
belong to  the Nemouridae) have been observed frequently or  sporadically. Sorne 

ten additional species are to be found (At1BERT 1 956). This group is considered to be 
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taxonomically well known in Belgium, but a recent synoptical publication for Belgium and 
adjacent areas is not available. Conseguently, identifications are often based on incomplete 
and somewhat older keys. Furthermore, although stoneflies (mainly the larvae) are reg­
ularly ·collected in the frame of water guality assessment, identifications at the species level 
are rarely performed (not needed for biotic index) or are seldom published if achieved. A 
collection is housed in the Royal Belgian Institute of Natural Sciences. Factors endangering 
stonetly populations are pollution, habitat destruction, acidification and eutrophication. 
The highest Plecoptera diversity is found in l'pper Belgium, followed by Middle Belgium 
(with the Sonian Forest) and the Hautes Fagnes, the Belgian Lorraine, and Lower Belgium 
with the Kempen (AUBERT 1 956). 

References and further readùtJ!, 

At'BFRT, J . , 1 956. Contribution à l'étude des Plécoptères de Belgique. Bulletin de I' Instit11t ro;·al des Sciences 11at11re!!es de 
Be<�iq11e, 32 (15) : 1 - 12. 
AL'BLRT, J ., 1 95�. Deuxième contribution :i l'étude des Plécoptères de Belgique. B11!/eti11 de I' lnstit11t royal des Sciences 
nat11relles de Be<�iq11e, 33 (27) :  1 -3. 
CL,IESSL[';S, E.E.C.l\I., 198 1 .  The stoneflics (Plecoptcra) of rhe Ncrherlands . . 'Vieml'ShrielHIS-Nederland, !(): 73-77. 
Hn,1-:s, H.B .N. ,  1977. A key to the adults and nymphs of rhe British Stoncflies (Plccoptera), with notes on their 
ecology and distribution. Freslm•ater Biololical Association Scienti/ic P11/,/icatio11, 17 (third edition, reprinted 1 993): 
92 pp. 

BLA TTODEA - COCKROACHES 
(K,\KKERL-\KKEN - BLATTES, CAFARDS - SCHABEN(ARTIGE), KAKERL\KEN) 

Dorsoventrally flattened, omnivorous exopterygotes with somewhat hardened 
forewings and expansive hindwings; wings often reduced or absent; eggs are 

deposited or carried in ootheca; most cockroaches have a tropical habitat; man y· Blattodea 
are forest floor species though some are cave dwellers, semi-aguatic, burrowing, wood 
boring or even housing in the nests of social insects; some cosmopolitan pest species are 
associated with human habitations; prcsent for at least 250 million years and it is thought 
that in the late Carboniferous, cockroaches, in terms of numbers of individuals, out­
numbered ail other tlying insects; ca. 3,500 species worldwide, of which less than 1 % have 
a pest status. 

Questionnaire completed by Hendrik DEVRIESE (scientific associate, Royal Belgian Insti­
tute of Natural Sciences). 

Based on DEVRIESE (1991)  and K.Rl lSEl\lAN ( 1979), both with species list, four 
indigenous species have been recorded. No additional ones are expected. Further­

more, four introduced species established viable populations in homes and warehouses. 
This terrestrial group is taxonomically well known in Belgium and representative collec­
tions are housed in the Royal Belgian Institute of Natural Sciences and the Gembloux 
Agricultural University. The increasing number of introduced individuals is due to the 
intensification of trade and transport. The highest diversity is found in Middle Belgium 
\Vith the Sonian Forest, followed by l'pper and Lower Belgium (with the Kempen) and the 
Belgian Lorraine. The coastal area and Hautes Fagnes show a lower diversity (DE\"RIESE 
1991 , GoETGHEBL"ER 1 953). 
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Refèrences and Jurther readinJ!, 
Ül \'RIESh, H . ,  1 99 1 .  Les Blattes en Wallonie (Dictyoptera). Nie111vsbrie( .\'r1/tabd, 5:  20-21 . 
C< lFTf ,HFRl 'FR, M. ,  1 053. Catalogue des Orthoptère, obscn ès cn 13elgiyue. Bullai11 et .•ln11alts de la Soriete' 
f'.nto111ol��iq11e dr Be<�iq11e, 89 (V-\'[): 1 35-145. 
KRt SEM.\N, G., 1 979. De kakkcrlakken en bidsprinkhanen -Dict, optera- uit de landen van de Benelux. H"etenschap­
pelijke Alededeli1w11 f.:NN ! ·, 1 33 :  28 pp. 
l\I \RS!L\LL, J . A. & H.\l•:S, E.C.l\! . ,  1 988. (�rasshoppcrs and allied insects of Great Britain aod lreland. Harley 
Books, Colchester: 226 pp. 

MANTODEA - MANTIDS 
(BIDSPRINKI L\NEN - l\lANTES · F ANGSCHRECKEN) 

Raptorially predatory, mostly medium-sized exopterygotes with very mobile head 
and large compound eyes; occurring throughout the tropics and in many sunny 

temperate zones; eggs are deposited in large, foamy ootheca; al! species are carnivorous and 
prey on insects and spiders; powerful forelegs and jaws to catch and eat their prey; in some 
spec1es, the female eat the male during copulation; about 2,000 described species world­
wide. 

Information provided by Hendrik DEVRIESE (scientific associate, Royal Belgian Institute of 
Natural Sciences), Jean-Yves B AL'(;KÉE (Obseryatorr of rauna, Flora and Habitats) and 
Jean-Paul J \COB (C:entre de Recherche de la Nature, des Forêts et du Bois, Gembloux). 

One species, Aiantis religiosa, is known from the southernmost part of the 
Province of Luxembourg [mainly Torgny (Rouvroy) - natural reserve 'Raymond 

Mayné', and surrounding area] . The most recent published observation seems to go back to 
1 968 (PARENT 1 976). The species is protected in the \X'alloon Region (AER\X' of 9 July 
1987) and is listed in annex Ilb (species placed under strict protection) of the Walloon 
Decree of 6 December 2001 in relation to the conservation ofNatura 2000 sites as well as the 
faunal and floral wildlife. The present status of AI. religiosa in Belgium is uncertain. 

References and Jurther readi11g 
KRl'SI :11 \N, (,., lr9. De kakkerlakken en bidsprinkhanen -Dictyopœra- uit de landen \'an de Benelux. U"etmschap­
pelijke Mrdetle!i1w11 KI\'.'\'! ·, 133: 28 pp. 
P.\RENT, G.H.,  1976. Distribution et comportement de la Mante religieuse, Ma11tis relz�iosa religiosa \!..), en limite 
septentrionale de son aire en Europe occidentale • Relations avec les fluctuations climatiyues récentes. \Dictyoptera 
l\lantidae). Parcs Natio11a11x, 3 1 :  138- 175. 

ÜRTHOPTERA - GRASSHOPPERS, LOCUSTS and CRICKETS 

(SPRINKHANF.N en KREKELS, RF.CI ITVLF.l'GELIGEN - CRIQllF.TS, SAl'TERELLF.S et GRILLONS ou 
ORTHOPTÈRES - HEL'SCHRECKEN) 

Relatively large, mostly plant-feeding exopterygotes with hardened forewings, 
hind legs usually modified as jumping legs and powerful biting mouth parts; 

males can produce sounds via forewings or through interaction of forewings and hind legs; 
wings are sometimes reduced; some species are parthenogenetic; ca. 20,000 species known 
worldwide, many more to be discovered. 

Questionnaire completed by Hendrik DEVRIESE (scientific associate, Royal Belgian Insti­
tute of Natural Sciences). 
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So far, 51 species have been registered in Belgium: 1 8  Tettigonieiidea, 5 Grylloi­
dea, 5 Tetrigoidea and 23 Acridoidea (DECLEER et al. 2000, with species enumera­

tion and preliminary red list). Five species have not been observed anymore since 1 960. 
Sorne fïve additional species are expected (KLEL'KERS et al. 1997). This group is taxonomi­
cally well known in Belgium and there are a lot of experts able to identify specimens to the 
species level. A representative collection can be found in the Royal Belgian lnstitute of 
Natural Sciences. Another collection is housed in the Gembloux Agricultural l'niversity. 
The highest species diversity is found in l'pper Belgium (excl. the Hautes Fagnes), followed 
by, in decreasing order of diversity, the Belgian Lorraine, Lower Belgium with the 
Kempen, Middle Belgium with the Sonian Forest, the coastal area and the Hautes Fagnes 
(DECLEER et al. 2000). If present tendencies persist, three to five species of Orthoptera will 
disappear from Belgium because of habitat destruction, drying out of the land, acidification 
and manuring (DECLEER et al. 2000). 

Important habitats for the preservation of ( )rthoptera species are dry and wet grasslands, 
dunes, rocks and peat areas ( l'-Ll '.n-:rns rt al. 1 997, ,\-L\RSH.\ 1 . 1 .  & H.\ES 1 988, INGRISCH & 
]'-()Hl.ER 1 998). On a population level, up to 1 5  species per ha and more than 40 individuals 
per m2 can be found (lNGRISCH & KüHLER 1 998). Taking 1 900 as reference, fïve species 
have been introduced: Acheta domesticus (house cricket, introduced more than two centuries 
ago), Tac!D•cines aD'namorus (greenhouse camel-cricket), Meconema meridio11ale (southern oak 
bush-cricket, imported specimens are able to establish viable populations in urban environ­
ments ), Anacridit1tJ1 aegyptium (Egyptian grasshopper) and G�yl/omorpha dalmatina. 

R�/èrence s and ji1rther readinJ!, 
!kt KEBrnl\l, L., !CJ93. De sprinkhanen van Nederland en Bclgië (2nd edition). Jeugdbondsuitgevcrij: 69 pp. 
D1n.E1:R, K., Ü!·.\'RIESE, H., Ht lF,l.\NS, K., L< ll.K, 1, . ,  B \RI '<BRl'G, B. & M \ES, D., 2000. Voorlopige atlas en 
'rode lijst' van de sprinkhanen en krckels van Flelgië (Insecta, Orthoptera) / Atlas et 'liste rouge' provisoire des 
sauterelles, grillons et criquets de Belgique ( lnsecta, Otthoptera). Rappott Instituut ,·oor Natuurbehoud, 10: 75 pp. 
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sprinkhanen en krekcls (Orthoptera). ln: P1 •.LTERS, M. & V -1:s Gm-:THEM, J .L. (eds), Belgian Fauna and Alien 
Species. Proceedings of the symposium held on 14 . 12.2001 in Brussels. B111/etin oj'tbe R�1·al Bef.�ian Instit11te of Xat11ral 
Srinws, Biolo_gr, 72, suppl. :  1 15-1 1 "'. 
DE\'RIJ-:Sc., H., 1992. Sprinkhancn en krekels van België (2nd edition). Jeugdbond voor :-s;arnurstudie en Milieu­
bcscherming: 24 pp. 
DL\'RIESI ., H., 1 997. Clé de détermination des ( lrthoptères (Sauterelles, Grillons, Criquets) /2'"1 edition). Jeunes et 
Nature: 24 pp. 
INGRISU t, S. & K(>HLI R, G., 1 9CJ8. Die l leuschreckcn J\.littcleuropas. Neuc Brehm-Bücherei, 629: 460 pp. 
Ku.t KFRS, R . .  \' \;,.; Nll l'KERI-1. 1', E., Ont, B., \'\'JLU·.�ISI ,  L & \ \1' \'\°1";1 RDI , ,  \X'., 1997

. De sprinkhancn en 
krekcls van Nedcrland (Urthoptera). Nederlandse Fa1111a, !: 4 1 5  pp. 
M \RSIL\LL, ] . .\. & H.\ES, E.CM., 1 988. Grasshnppers and allied insects of Great Britain and Ireland. Harley 
Books, Colchester: 226 pp. 

DERMAPTERA - EARWIGS 

(UUR\X'ORJ\!EN - PERCE-OREILLES, DER'.\1.\PTl�RES - ÜHR\X'l'Rl\lER) 
Oblong exopterygotes with biting and chewing mouth parts as well as shortened 
and hardened forewings; hindwings semicircular, often reduced; abdomen carries 

cerci as terminal forceps, used among others in self defence and capturing of prey; females 
exhibit maternai care in relation to eggs and early instar nymphs; earwigs are omnivorous, 
feeding on dead plant material and dead or slm.v invertebrates; very few species are 
commensals or ectoparasites of mammals; ca. 1 ,900 described species worldwide. 
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Questionnaire completed by Hendrik DEVRIESE (scientific associate, Royal Belgian lnsti­
tute of Natural Sciences). 

Four species have been observed (DE SELYS-LONGCI L\J\IPS 1888, with species list). 
One additional species is expected (ALBO\ ·y & CAL'SSANEL 1 990) . This 

group is taxonomically well known although a synoptical overview of recent observations 
does not exist. A representative collection is housed in the Royal Belgian lnstitute of 
Natural Sciences. Upper (excl. the Hautes Fagnes) and Middle Belgium show the highest 
diversity, followed by Lower Belgium, the Hautes Fagnes, the Belgian Lorraine and the 
coastal area (DE SELYS-LclNGCHAJ\IPS 1 888). 

Rejèrences a11df11rther reading 
ALBOl'Y, \'. & C\l'SSA1'J:I., C., 1 990. Dermaptères ou perce-oreilles. Faune de 1-'rance, 75, 245 pp. 
DE SELYS· LONGCH \MPS, 1 888. Catalogue raisonné des Orthoptères et des Nénoptèrcs de Belgique. _. J,111ale1 de la 
Soriitc' E11to111olo.�ique de Br{�ique, 32: 103-203. 
\X'ILLEMSE, C. & KRl1SE�l \K, G., 1971 .  De in Nederland voorkomende oorwormen - Dcrmaptera. ll"rtenschappelijke 
Mededeli11.�m K1\'NI ·. 4 (4th cdition): 16 pp. 

PSOCOPTERA - BOOK- and BARKLICE or PSOCIDS 
(HUl'TLl'IZEN, STOFLCIZEN, BOEKLUZE1'- - PSUCOPTÈRRS, PSOQL'ES - STAL'BL\l'SE, 
RI:-:DENLÜ'SE) 

Small (0.5 to 5 mm) exopterygotes with asymmetrical, biting mouth parts; some 
possess delicate membranous wings, others are wingless; some species live in man­

made constructions and can be pests of stored products like boo�s, museum specimens, etc . ,  
though the majority live on trees; fossil record goes back to the Permia11; 3,000 (most 
sources) to 4,000 described species worldwide. 

Questionnaire completed by Nico SCHNEIDER (scientific associate, Luxembourg National 
Museum of Natural History) . 

Seventy-three species have been observed (LIENH.\RD 1998, with species list). 
Sorne nine additional species are expected based on LIEJ\:1-!ARD (1 998) and the 

presence of some of these species in the Grand Duchy of Luxembourg. Although this group 
is taxonomically well known in Belgium, no expert able to identify organisms to the species 

level was found in our country. A major 

Amphigerontia ro11tami11ata (Sn.PHENS, 1 836), a hygrophilous psocid occurring 
abundantly on the bark of deciduous trees and conifers. Length: 3-4 mm (drawing 
by N. SCHNEIDER). 

collection is present at the Royal Bel­
gian lnstitute of Natural Sciences. An­
other collection is housed in the Gem­
bloux Agricultural L1niversity. Because 

· of increased fieldwork, the species nÙm­
ber augmented significantly from 40 
species in 1926 (BALL), over 63 in 1 979 
(SCHNEIDER) to reach the actual number 
of 73. lf the factor 'increase of the faunal 
knowledge' is not considered, the spe­
cies number stays about the same. 
Although data concerning the geogra-
phical species richness are not available, 
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Upper and Middle Belgium are expected to show the highest Psocoptera diversity. At least 
three species have been introduced since 1 900: Psoquilla margineprmctata, Do1ypteryx domestica 
and D. longipennis. 

R�ferences a11df11rther reading 

B ·\1.1., A., 1 926. Quelques notes concernant les Psoques belges. Bulletin de la Joriété d' hztomolo,�ie de Be{�iq11e, 66: 256-
264. 
LiF'sH \RD, C. , 1 998. Psocoptères euro-méditerranéens. FaHne de France, 83: 51 7 pp. 
SGINEIDbR, N. ,  1979. Nouveau répertoire des Psocoptères beiges. Bulletin et A1111ales de la Société ro)'ale he{�e 
d'Entomolo,�ie, 1 1 5:  1 37-145. 

ANOPLURA - SUCKING LICE 

(Zl'IGENDE LUIZEN - ,\NOPLOL'RES, POL'X \'RAIS ou Sl"CEL'RS - ECHTE LAUSE, SAUGENDE 
L\l :sE) 

Dorsoventrally flattened, ectoparasitic exopterygotes sucking blood of mammals 
' and possessing short stout legs ending in a single large curved claw; wingless; 

generally blind although some possess photosensitive areas; sucking lice are extremely host 
specific with a particular lice species being found on only one host species; lifespan and 
development time are related to temperature and humidity; ca. 400 species described worldwide. 

Questionnaire completed by Roland LJBOIS (University of Liège). 

Fifteen species have been observed in Belgium (CoOREMAN 1952, \'AN DEN 
BROEK 1977), while about 13 more are expected based on the Anoplura fauna 

in neighbouring countries and the presence of their host species in Belgium. Taxonomie 
knowledge of this group in Belgium is poor. A collection is housed in the Royal Belgian 
lnstitute of Natural Sciences. At the population level, one or two ,\noplura species and 
more than 1 00 specimens can occur per host individual. 

References and f11rther reading 

BLAl'( Ol RNL', J .C., 1 968. Les ,\noploures de Lagomorphes, Rongeurs et Insectivores dans la région paléarctique 
occidentale, et en particulier en France. Annales de Parasitolo,�ie I-1111J1,Ji11e et Co/Jlparé, , 43: 201-2� 1 .  
Ü >ORl .�t 11', J . ,  1 952. Anoplura des faunes d e  Belgique el du Congo belge. B11lleti11 de /'l11stit11t rqJ'al J,,· Sâwces 
11at11relles de Bef�ique, 28 (64): 1-7. 
\' \:S. DL1' BROU,, E., 1 977. De luizcn (.'\noplura en �lallophaga) van zoogdicrcn in Nedcrland. lf"etr11schappelijke 
Mededdù,�e11 KN1 ' [  ·, 12 1 :  32 pp. 

'MALLOPHAGA - CHEWING or BITING LICE' 

(BIJTENDE Ll'IZEN - M.\LLOPH,\GES, POCX BROYEL'RS - L.\l'SLINGE, BEISSLAUSE) 
The term 'l'vfallophaga' is considered to ha1•e 110 ta:,:0110111ic 1•a/11e, b11t is still 11sed for 
descriptil<e purposes 11'hen referrinJ!. collectfre{y to the A.mblycera, Ischnocera and Rl�vn­

cophthirina. Dorsoventrally flattened, wingless ectoparasites of mainly birds and some 
mammal species; biting mouth parts; reduced or no eyes; most species feed on fragments 
of hair and feathers, some on blood; some species have a symbiotic relationship with 
bacteria; highly host specific; 4,300 species and subspecies described worldwide. 

Information provided by Ronald HELLENTH.\L (l'niversity of Notre Dame, Indiana), 
Roger PRICE (University of Minnesota) and Ricardo P.\Li\!A (Museum of New Zealand). 
Additional collection information. 

/,\ H J I .\ >t , I • \ 1 .  1 ) 1 \  1 R� IT\  1 35 



1 36 

Based on the 'Mallophaga' collection assembled by J .  CooREMAN and integrated 
in the entomological collection of the Royal Belgian lnstitute of Natural Sciences, 

a preliminary list with 124 species was compilcd for Belgium. Via host-parasitc associations 
using the Belgian list of mammal and bird specics, it was found that not less than 873 species 
and 23 subspecies of chewing lice could occur in Belgium. A document containing the list of 
expected chewing lice species in Belgium (associated with their host species) is arnilablc at 
the CBD-National Focal Point, RBINS. Although this high numbcr is maybe an over­
estimation of the real number, because of the uscd deduction method and in comparison 
with the 425 ':Mallophaga' species in the C 'nited Kingdom (SIMS d al. 1 988), it illustrates the 
diversity of this very poorly known faunal group. Chewing lice are expected to parasitise 
al.Juut 26� ô  uf the mammal species and 74° · 0 of the b1rd species in our country. 

R�ferences and f11rther readin.� 

PRH,E, R.O., Hu,U,NTHAL, R.A. ,  P \L,\!.\, R .L., _l l lHNSl lN, l( .P. & CL\YTO�, 0. 1 1 . ,  2003. The Chcwing Lice: 
World Checklist and Biological Overview. Illinois Natural History Survey Special Publication 24. (sec also http:// 
darwin.biolcigy.utah.edu /PEET/Checklist.Chewing.html) 
S1�1s, R.\X'., FRI-'.l•.M.\N, P. & H.\\\ KS\\ ORTH, D.L, 1 988. Key works to the fauna and flora of the British lsles and 
north-western Europe (S'h edition). The Systematics Associ�cion Special Volumt:, Clart:ndon Press, 33: 3 12  pp. 
\ \'\; Dl N BRoI >-, E. , 1 9"'"'. De luizen (,\noplura en MallophagaJ ,·an zoogdiercn in NeJerlanJ, ll"dmsrhappelijke 
,\Iededefù(�e11 K:\':\' I ', 1 2 1 :  32 pp. 

HETEROPTERA - TRUE BUGS 

(\X" \NTSF.1' - HÉTÉ:ROPTÈRES, Pl'1'AISES - \X' ,\NZE:s;) 
Often flattened exopterygotes with elongated, piercing-sucking mouth parts; at 
rest, wings lie flat over the abdomen; forewing often subdivided into thickened, 

coriaceous basal and membranous distal region; truc bugs are adaptcd to a bruad range of 
habitats and include terrestrial, freshwater and marine grémps; feeding on plant or animal 
material; some species arc blood sucking discase vectors; ca. 62,000 species describcd 
worldwide. 

Questionnaire complcted by Michel DETHIER (Gembloux Agricultural l'nivcrsity). Addi­
tional information provided by Jean-Yves BAl'GNÉE (Observatory of the Fauna, Flora and 
Habitats). 

To date, 620 species are known from Belgium (BAL'GNÉE et al. , in prep.) and some 
30 additional oncs are expected. Since BoSMANS & MERCKEN (1 989), the specics 

numbcr has incrcased by 97 spccies. Heteroptera are relatively well known in Belgium but a 
complete cartography is only dcvelopcd for the aquatic spccies. This led to the first red list 
ever on invertebrates in Flanders (BOSMA:-.JS 1994, with additions on cd-rom, see BONTE et 
al. 2001) .  Five to ten Belgian experts are able to identify spccimens to the species level. 
Rcpresentative collections for the Belgian fauna are housed in the Royal Belgian Institute of 
Natural Sciences and the Gembloux Agricultural University. Other (smaller) collections 
have been dcveloped by experts or within universities. 

The tcrrestrial environment shows the highcst species richness, followed by stagnant and 
running freshwater habitats. M ost important threats for the true bugs are the destruction 
and fragmentation of habitats and the drying out of the land. The highest species richness is 
found in the Belgian Lorraine, the Pagne-Famenne Calestienne, the Meuse valley and the 
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Kempen. Habitats with an essential importance for the preservation of Heteroptera species 
are dry grasslands, mowed fields, wet pastures with pools, fallow lands, dunes, heathlands, 
etc. 

Riferences andji1rther rradinJ!, 

Al'lü\1 \, B., B \I (;Nu,, J . -Y. ,  Bos�t .\NS, R.,  BRl"I.RS, J . ,  Cr 11:R< lT, F., Dl·.Tlll lm, M.,  ViSh.ENS, G. & ALDI·:R­
\X"EIRLLDT, M. ,  200 1 .  Aanvullende gegevens over Belgische miriden (Hetcroptcra Miridae). Bulletin l'ail de 
Ko11i11klijke Bef,�ische I ·,re11z�i11.� roor E11tomolo.�ie, 13": 69-90. 
,\l'KE*IA, B. & R11 -:c;r,R, C. (eds), 1 995-2001 .  Catalogue of the Heteroptera of the Palaearctic Rel-(ion. \'ois 1-IV. 
\X'agcningen. 
BAllG "ÉI-:, J .-Y., DETHII,R, 1\1., BRl'LR;, J . ,  CHÉROT, F. & VISKEM, G., in prep. Catalogue des Hétéroptères de 
Belgique. B11/leti11 de la Société r�)'ale bel,�e d' E11/01J1olo.�ie. 
Be iNTE, D. ,  V .\M)OM�IE, V.,  l\!L"YL.\ERT, J .  & BoS�!.\NS, R. ,  2001 .  F.cn gedocumenteerde Rode Lijst van de water­
en oppcrvlaktewantscn van Vlaanderen. Instituut voor natuurbehoud, cd-rom. 
B"sM \NS, R., 1 9�5-1979. Voorkomen van de Belgische Wantsen !-\'. Biolo.�isch ]aarboek Dodonaea, 43-47. 
Bos�1 INS, R., 1 980. Distribution des Hétéroptères belges VI. B11/leti11 et Annales de la Sociét,· ro)'ale hel,�e d' ë.11101110/��ie, 
1 1 6: 61-71 . 
B< lSM INS, R., 1994. Een gedocumcntcerdc Rode Lijst van de water en oppcrvlaktcwantsen en waterkevers van 
Vlaandcren, met inbegrip van cnkelc case studies. lnstituut voor Natuurbehoud: 1 86 pp. 
BoSM \NS, R. & MERC:KI '-, L, 1989. Research on Bclgian Hetcroptera: a re,·iew. ln: \X'Cll 'TERS, K.  & B.IERT, L. 
(eds), Proccedings of the Symposium 'lnvertebratcs of Belgium' held on 25-26 nov. 1988 in Brussels. Royal Belgian 
lnstitute of Natural Sciences, Brusscls: 279-285. 
Bt lSM INS, R. & Pf:RICART, J . ,  1982. Distribution des Hétéroptères belges \'Il. Bulletin de /'111stit11t royal des Sciences 
naturel!tS de !Je��itpœ, 54 (9): 1-1 1 .  
Bos,\l \NS, R .  & PÈRIL\RT, J . ,  1989. Distribution des l létéroptères belges VIII .  Bulletin et A1111al,s de la Société rorale 
bel,�e d' é.11tomolo.�ie, 125: 37-52. 
DETHII.R, i\I. & B 1n;:s.i: F , J .-Y. ,  2002. Estimation des modifications récentes de la faune des bétéroptères de 
Belgique: approche méthodologique. fo: PHTl:RS, M. & V Ai'< GOETHl,�I, J .L. (eds), Belgian Fauna and /\lien 
Species. Proceedings of the symposium held on 14. 12.2001 in Brusscls. Bulletin q/"the Rq1•a/ Bef.Ria11 Instit11te o/ :Vat11ral 
Sciences, Biolo,Ç)', 72, suppl. :  1 1 9-123. 
PERIC IRT, J . ,  1 983-1 984. Hémiptères Tingidac euro-mediterranéens, Hémiptères Berytidae euro-medirerranécns. 
l 'a1111e de /'rance, 69: 6 1 8  pp. et 71 1 :  172 pr. 
PERIC. IRT, J . , 1 987-19911 . Hémiptères Nabidac d'Europe occidentale et du Maghreb, Hémiptères Saldidae et 
Leptopodidae d'Europe occidentale et du Maghreb. l'aune de France, 7 1 :  1 86 pp. et 77 : 238 pp. 
PÉRIC IRT, J . ,  1 998. Hémiptères Lygaeidae euro-mediterraneens. l'a1111< de l'ranrt, 84, n,I. 1: 488 pp., vol. 2: 456 pp., 
vol. 3 :  493 pp. 
Sot'THW<lOD, T.R. E. & Li .STo:-;, D., 1959. Land and water bugs of the British Isles. Warne, London: 436 pp. 
ST!CHU, \X'., 1 955-1962. lllustrierte Bestimmungstabellen der \X'anzen - Il. Europa (Hemiptcra-Heteroptera). 
Proeh, Berlin. 
VISKEM, G., BRl'ERS, J . ,  J 1\NSSENS, F. & THYS, N., 2002. Determineersleutel voor de Belgische Randwantsen 
(Coreidae). Natuurpunt, ,"\'atm1rhistorische reeks 2002 2: 28 pp. 
W IC :HMA!'-:N, E., 1989. \'('antzen beobacbten, kennenlcrnen. J\,eurnann-Neudamm, Mclsungen: Z-4 pp. 

AUCHENORRHYNCHA - HOPPERS and CICADAS 
(ClCADEN - :\l'c :Hlt'-:ORRHïJ\.Ql'ES, C:I(;ALES - ZIKt\DEJ\:) 

Exopterygotes with elongated, piercing-sucking mouth parts and often entirely 
hardened forewings; at rest, wings are held over the body like a tent; most species 

possess capacity to jump; larvae sometimes occur in a foamy substance or in the soi!; feeding 
on plant material; ca. 35,000 species described worldwide but a real species number of 
1 00,000 is expected (some authors even mention 1,000,000). 

Questionnaires completed by Jean-Yves BAL'GN!'.E (Observatory of the Fauna, Flora and 
Habitats) and Jan V,\N STALLE (scientific associate, Royal Belgian Institute of ;\:atural 
Sciences). 

At present, 393 species are known in Belgium, while the occurrence of 15 other 
species is considered to be doubtful (V AN STALLE 1 989; BAL'GNÉE, in prep.). This 

species number means an increase of more than 1 50 species in comparison with the species 
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total published in 1951  (SYN A\'E 1 951a, 1 95 1b). Based on B,\l"GNÉE (in prep.) and the 
checklists of adjacent areas, 30 to 60 additional species are expected. A better knowledge of 
this group in Belgium is needed and could be achieved through additional fieldwork and 
revisions of the existing collections at the Royal Belgian lnstitute of Natural Sciences and 
the Gembloux Agricultural University. 

Most Auchenorrhyncha species in Belgium are terrestrial. Others occur m freshwater or 
marine habitats or as symbionts, parasites or commensals. The highest species richness is 
found in the Belgian Lorraine, followed by the rest of the terri tory, including the coastal 
zone. Only the tidal area clearly shows a lower diversity. Calcareous grasslands, heaths, 
dunes, marshes and broad-leaved forests are some of the essential habitats for the con­
servation of hoppers and cicadas in Belgium. 

R�ferences and jt1rther readinj!, 

B "-L'Gt-:f:E, J .-Y. , in prep. Liste des Homoptères Auchénorrhynques de Belgique. 
DELLA GiL STit--.,\, \X'., 1 989. Homoptères Cicadellidae I I I  (compléments aux ouvrages de H. R11H1 1T). F111111e de 
France, 73: 350 pp. 
f.l(il· L, G., 1949. Aperçu sur les connaissances actuelles des Jassides de Belgique (Hemiptera Homoptera). B11lleti11 
et .-l1111ales de la Société ro)'a/e entomolo.�ique de Be<�iq11e, 85: 144- 1 53. 
GR l\"ESTLl:S, \'Cl 1., 1976. Naamlijst van de in Nederland , norkomcnde ( :icaden (Homoptcra, Auchenorrhyncha). 
l :11/0111olo.�ische Bnichten, 36: 5 1 -5�. 
LE Qn,s:--.1 , \'CJ . ,  1960-1 %9. Hemiptcra - Homoptera • Auchenorrhrncha. J land/Jooksfor the Jde11ti/ïcalio11 �l British 
Ins,cts, vol. 2, part 2-3. 
LE Qu s1,.1., \X'.J .  & P.1 Y,S:E, 1...:.R.,  1 980. <.icadellidac (Typhlocybinae) with a check list of the British Auchenor­
rhyncha (Hcmiptera, Homoptera). Ha11dbooks for the ldenti(icalion ol British Insecls, vol. 2, part 2c. 
LETH!f'.RRY, L., 1 892. Revue des Hémiptères de Belgique. Laroche-Dclattre, Lille: 27 pp. 
Os,1 INl'.ILSS01', F., 1978-1 983. The Auchenorrhyncha (Homoptera) of Fennoscandia and Denmark. Fatma 
bttomolo,�ica Sca11di11a1•ica, vol. 7, part 1 -3. 
RE,\IANE, R. & W \CHMANN, E., 1993. Zikaden kenncnlernen, beobachten. Naturbuch Verlag, Augsburg: 288 pp. 
RIB.IL'T, H. ,  1936. Homoptères ;\uchénorrhynques 1: Typhlocybidae. Fatme de France, 3 1 .  
R IB  \l"f, H. ,  1952. Homoptères Auchénorrhynques I I :  Jassidae. Fa1111e de Franc,, 57 . 
SYN 1 \'E, H. ,  1 95 la. Catalogue des Fulgoroidea de Belgique. B11l/eti11 el Annales de la Société r�)'ale e11tollloln,�iq11e de 
Be(�ique, 87 : 1 3"-140. 
SY'- IYE, H. ,  19516. Catalogue des Cercopidae, Membracidae, l ' lopidac et Cicadidac de Belgique ( Hemiptera 
Homoptera). Btdleti11 et .·11111ales de la Société ro)'ale en/0111olo.�iq111 de Be{�iq11e, 8"': 1 83-185. 
V AN ST.Il.LE, j . ,  1 989. ,\ Catalogue of Bdgian Homoptera Auchenorrhyncha. ln: \X'rn'TERS, K. & B.\ERT, L. (eds), 
Proceedings of the Symposium ' lnvertebratcs of Belgium' held on 25-26 nov. 1988 in Brussels. Ro\'al Belgian 
lnstitute of Natural Sciences, Brussels: 265-Z72. 

PSYLLOIDEA - JUMPING PLANT LICE or PSYLLIDS 

(BLAD\'LOOIEN - PSYLLES, FAl'X PUCERONS - BLATTFLÜHE) 
Small plant-feeding Sternorrhyncha with specially developed legs for jumping; 

' • exopterygotes; although adults have two pairs of wings with reduced venation, 
they are weak flyers; adults and nymphs feed by sucking sap of plants, thereby often 
injecting toxic saliva causing p lant galling, malformations or necroses; some species 
transmit p lant diseases; more than 2,000 species described worldwide. 

Questionnaires completed by Jean-Yves B.\l'GNÉE (Observatory of the Fauna, Flora and 
Habitats), Ian HoDKINSON (Liverpool John Moores University) and Pavel LAL'TERER 
(Moravian Museum, Brno). 

About 64 species have been recorded for Belgium (BAl'GNÉE el al. 2002, with 
species list). Sorne 15 additional species are expected. This group is poorly known 

in Belgium. Next to the checklist of BJ\l1GNÉE et al. (2002), the most recent catalogues are 
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those of LETHIERRY (1 892) and LA:'>fEERE (1 900), with respectively 20 and 1 8  species 
enumerated. New explorations in all parts of the country are needed to obtain a more 
complete picture of the distribution and actual frequence of the species. Collections are 
present in the Royal Belgian Institute of Natural Sciences and the Agricultural Research 
Centre of Gembloux. 

Rejerences andfurther readinJ!, 

8.\l"C,1'.I,E, J .-Y., 2001 .  Observations de quelques psylles intéressants en Belgique et au Grand-Duché de 
Luxembourg (Hnmoptera Psylloidea). B11/letin de la Sociéte' rqvale be(�e d' En/01110/ogie, 137: 20-22. 
B .\l'GNÉE, J .-Y., Bl'RCKHARDT, D. & F,\SS0TTE, C., 2002. Les hémiptères Psylloidea de Belgique: état des 
connaissances et liste actualisée. ln: PFETERS, ;,,1, & V \!'. GoETHI �I, J .L. (eds), Belgian Fauna and Alien Species. 
Proceedings of the symposium held·on 14.12.2001 in Brussels. B11ileti11 of'the RqJ•al Be{Ria11 lnstit11te of Na/tirai Sciences, 
Biologv, 72, suppl.: 125-127 . 
Cot'BEAl'X, E., 1891 .  Enumération des Hémiptères de Belgique - Section Il :  Sternorrhyncha. Annales de la Socii'té 
e11to111olo.�iq11e d, Be(�iq111 , 36: 80 83. 
l loDhIMC l1', l .D. & \X'H!TE, 1 . 1\L ,  1979. Homoptera Psylloidea. Ham/book for the Identification q( British Insects, I I  
(Sa): 9 8  pp. 
KI.IM IZEWSKI, S.M., 1973. The Jumping Plant Lice or Psyllids of the Palearctic, an annotated checklist . . · lnnales 
Zoolo.�ici, 30: 1 55-286. 
LAMEl·.RF. , A., 1900. Manuel de la faune de Belgique, tome IL Lamcrtin, Bruxelles: 858 pp. 
LE'THIERRY, L., 1 892. Re,·ue des Hémiptères de Belgique. Laroche-Delattre, Lille: 27 pp. 
OSSL\NNILSSON, F., 1 992. The Psylloidea (Hemiptera) of Fennoscandia and Denmark. Fatma b11to111olo.�ica Scandi­
ll!ll'ica, 26: 34~ pp. 
\X'HITE, 1 . 1\1 .  & Hooi-:INS0N, l .D., 1 982. Homoptera Psylloidea (nymphal stages). Ha11dbookfor the ldmti(icalion o/ 
British lnsects, II (Sb): 50 pp. 

ALEYRODIDEA - WHITEFLIES 

(\X'ITTE \'LJEGEN - .\!Ol'CHES BL.\NCHES, \LE! 'RODES DES SERRES - J\fOTTENLÜ'SE, \X'EISSF. 
FuH;EN) 

Minute (2 to 3 mm), moth-like Sternorrhyncha feeding on plant material; 
exopterrgotes; body and wings covered with white substance; hindwings nearly 

as large as forewings; except for the first stage, larvae possess neither legs nor antennae, and 
live attached to the food plant; about 1 ,200 species worldwide. 

Information provided by Jon l\I.\RTI"' (The Natural History Museum, London) . 

Following MARTIN et al. (2000), the whitefly fauna of Europe, and the l\Iediterra­
nean Basin comprises 56 species. Seven of them have been observed in Belgium 

(mostly old observations) or are occurring throughout Europe and at least six other species 
are expected in Belgium. Knowledge of this group in Belgium is clearly very poor and field 
surveys are needeù to remedy . Neither a Belgian specialist of whiteflies, nor a representative 
collection, could be identified. 

Rejerences and f11rther reading 

Blr-.h., F.A., Blt>K- l\101,l'.E/<-, R . .\!. & \X'rn;rs, J. ,  19811 . \X'itte vliegcn in Nederland (l lomoptera; Alcyrndidac). 
h11tomol��ische Berichten, 411: 3-9. 
M.\RTI�, J . H.,  l\Ill·Sl D, D. & R \PISARD.\, C, 2000. The whiteflies ( Hemiptera: Aleyrodidae) of Europe and the 
Mcditcrranean Basin. B11ileti11 of Entnmolo.�ical Research, 911: 407-448. 
l\fr >l'1'D, L .'\. ,  1 966. ,\ revision of British Aleyrodidae /Hcmiptera, Homoptera). B11/leti11 British M11m1111 ( Nat11ral 
Historr) ,  H11to111ologr, P: 39..,-428. 
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ADELGIDAE and PHYLLOXERIDAE - OVIPAROUS APHIDS or CONIFER APHID·s and 

PHYLLOXERA 

(sP.\RRENGALl.l ïZEN en D\X'ERGLl'IZEN - Pl iCER0NS .\DELGINES, P( TCERONS DES J'.:CORCES et 
Pl IYLLOXÈRF.S - TANNENGALLAllSE und Zw. ERGLAl'SE) 

'Ade<[!,oidea' is �fte11 11.red fo r�/èr rollectil'f{J1 to thm /Jvofamilies. Often classified ,vithin 
the Aphidoidea among others becausc of the similar morphology; exopterygotes 

feeding on woody plants; serious grape pests; ca. 150 species estimated worldwide. 

Questionnaire completed by Andrea B!l's:.\ZZl (Experimental Institute for Agricultural 
Zoology, Firenze) with the contribution of Georges REM,\l'DIÈRE (Muséum National 
d'Histoire Naturelle, Paris). 

Four species have been registered (NEF 1984). Based on their presence in 
neighbouring countries (and the prcsence of their host plants in Belgium), nine 

other species occur almost certainly in Belgium, which brings the total up to 13 species. In 
addition to these, nine other specics could occur based on the presence uf introduced host 
conifers (such as Pi1111s strobus, Picea orientalis, etc.). This group is poorly known in Belgium. 
Reference collections are housed in The Natural History Museum in London and in the 
Experimental l nstitute for Agricultural Zoology in Firenze. 

R�/tm1ces a11d.further ret1di11g ( see also 111/der Aphidoidea) 

C \RTl .R, C.I., 1 97 1 .  Conifer woolly aphids (Adelgidae) in Britain. Forest�)' Commission B11!/dù1, 42: 51 pp. 
NEF, L., 1 984. Les Chermes gallicoles de l'epicea commun, Picea abies KARST.: biologie et moyens de lutte. Bt1l!etin 
de la Société ro1•al, forestière d, Be(�iq11,, 93 (2): 1-4. 

APHIDOIDEA - PLANT LICE or APHIDS 

(BLADIXIZEN - Pl'CER0NS, APHIDES - BLATTU,l'SE) 
Small (1-5 mm), soft-bodied Sternorrhyncha occurnng predominantly in the 
northern temperate regions of the world; exopterygotes often found feeding 

together in large clusters on their host plants; complex life cycle including both partheno­
genetic and sexual reproduction as well as the production of eggs or living young 
depending upon the cycle; adults include winged and wingless forms; possessing two 
prominent structures on the abdomen called cornicles or siphunculi that excrete warning 
pheromones; most produce saccharine anal secretions (honeydew); ca. 4,700 species world­
wide, of which ca. 250 are serious pests. 

Questionnaire completed by J uan Manuel NIET0 NAFRÎA, Nicolas PÉREZ HIDALGO (both 
University of Le6n) and Guy LATTEl'R (Agricultural Research Centre). 

So far, 371 Aphididae species have been recorded in Belgium (NIETO NAFRi.-1. 
et al. 1999). Since 1996, the species number has augmented with as much as 

1 25 species (34.5%). Roughly estimated, a total species number of around 500 is expected 
for Belgium, based on the plant lice faunas of other European countries (NIETO N,\I'Ri.\ & 
MIER DuR,\NTE 1999, PATTI & BARB.\GALLO 1998). This group is taxonomically relatively 
well known in Belgium. Information on trends is not available. Representative collections 
are present at the Agricultural Research Centre and the University of Le6n. Sorne 16 species 
are considered to have been introduced; they mainly occur in greenhouses. 
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\Xïnglcss vi,·iparous femalc o f  I !1perom1•zps 
( J f)p,ro11!J"{dla} rbi11a11tbi (Sr :i 1( ll 'Tl .DEN, 
1903). The aphid shows host altcrnation he­
tween Rihes mhr11m and Rhinanthus spp. and is 
widespread in Europe. Length: 2.6 mm 
(drawing by l\ïcolas Pi"-.REZ Hm li.GO). 

R�(erences and f11rther reading 

B IRB.IGALLO, S., Bl1'.IZZI, A . ,  BoLCHl Sr.RIM, G. ,  l\L\RTfLLI,  1\1. & P.ITTI, I . ,  1995. 
Aphidoidea - Checklist delle specie della Fauna d'Italia. Hom optera Sternorrh) ncha, fasc. 
43 (generi 064-286): 1 3-38. 
BL.\Ck/.1 IN, R .L. & E.ISTOP, V.F., 1 984. Aphids on the world's crops. An identification 
guide. \X'iley, Chichester: 476 pp. 
B1..1n,,1 l'-J, R .L. & E \STOP, V.F.,  1 9'l4. Aphids on the world's trees - ;\n identification 
and information guide. CAB International in association with the Natural History 
Museum, \X'allingford: 987 pp. 
Hnr, O.E. ,  1980-1995. The ,\phidoidca (l lemiptera) of Fennoscandia and Denmark I­
V!. Fatma l:ntomol�Rica Sca11di11al'ica, 9, 1 1 ,  1 7, 25, 28, 3 1 .  
l\11,-.;i-;s, A . K .  & H .\RRE\X'IJN, P. (eds), 1987. Aphids, their biology, natural enemies and 
contrnl. \X'orld Crop Pests, Elsevier, Amsterdam, vol. 2A: 450 pp. 
Nino N.IFRÎ .\ , _J.l\1., L\TTF.l"R, G., l\1JER Dl"R INTI', l\1.P., T.IHON, J ., PÉREZ HID.ILGO, 
N. & N!UlL \S, J., 1999. Les pucerons de Belgique (Hemiptera: Aphididae). Parasitica, 55 
(1): 5-38. 
NII· .TO N.1FRi.1, j .l\1. & l\lihR Dl"RANTE, ;\LP., 1 998. Hemiptera, Aphididae 1. ln: RAM< >S, 
1\.1 .A ., et al. (eds), Fau na Iberica. \' ol. 1 1 .  l\fuseo Nacional de Ciencias Na tu raies, Madrid: 
424 pp. 
P \TT!, 1. & B IRil.l(,,ILLCl, S., 1998. An approach to the knowledge on the ltalian aphid 
fauna. ln: N wro N.\FRI \, J .M.  & DIXON, A.F .G.  (cds), Aphids in natural and managed 
ecos1·stems. Sccretanado de publicaciones, Universidad de Le<'m: .w� -405. 
R1,M \l"DIERE, G. & R I .M \l'DILRE, M. ,  1 997. Catalogue des ,\phididac du Monde 
( l lemiptera Aphidoidea). INRA Edition, Ycrsailles: 4�8 pp. 
Tl ,LOR, L.R .  & RcrnERT, Y. (rcd.) ,  1980. Handbook for aphid identification (revised 
cdition). Europcan Commission, Brussels. 

COCCOIDEA - SCALE INSECTS and MEAL YBUGS 
(SCHILDLl'IZEN - COCI IEI\ILLES - SCHILDL\t·sE) 

Sternorrhyncha with modified body shape adapted to their plant-sucking way of 
life; exopterygotes; adult females are wingless, bag-like and possess reduced or no 

legs; males usually have two pairs of wings and possess a distinct head, thorax and 
abdomen; first instars are mobile and contribute largely to the dispersal of the population; 
other immature instars generally sessile; some scale insects are serious plant pests, others are 

14 

Coaus hesperid11111 i s  a cornmon scale insect 
in Southern Europe that cannot survive in 
the wild at our latitude. In Belgium, it 
often occurs in greenhouscs and bouses. 
This polyphagous species can among 
others be found on agave, oleander, apple 
and citrus. Adult length: 1 . 5-4 mm; width: 
1-2.5 mm (from BoRCHS! Nll"S 1 957). 

beneficial (a.o. through the production of wax; some are used for 
controlling noxious weeds) ; probably more than 7,600 species world­
wide. 

Questionnaire completed by Maurice J ,\NSEN (Plant Protection Service, 
Wageningen). 

So far, 27 species have been recorded: 19 in the wild and 8 in 
greenhouses (KoszTARAB & KoZ,\R 1988 combined with 

non-published data of the Netherlands Plant Protection Service). Based on 
figures and tendencies observed in the Netherlands, the United Kingdom 
and Central Europe, a total species number of 100 to 125 is expected in the 
field complemented by ca. 50 species in greenhouses. The knowledge of this 
group in Belgium is poor. No expert could be identified in Belgium. Species 
number increases because of plant trade and the introduction of plants by 
individuals after a holiday abroad. On the other hand, some five species will 
probably disappear from Belgium in the following decades owing to the 
drying out of marshes and related habitats, and/or a shift of their distribu­
tion area. The Hautes Fagnes and the coastal zones show the highest species 
richness while the rest of Belgium shows a somewhat lower diversity. 
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RefPrences a11d f11rther readÎIIJ!, 
B< lRCHSEMn, N . S. ,  1 95'.'. Subtribe mealybugs and scales (Coccoidea). Soft scale insects Coccidae. Vol. IX. [In 
Rùs,ian] .  f'auna SSSR. Zuulugicheskii Institut ,\kademii Nauk SSSR. N.S. 6D: 493 pp. 
J ANSEN, J\1.G.M., 1 995. Seule insects (Homoptera: Coccinea) from import interceptions and greenhouses in the 
Netherlands. Israel ]011rnal �( Entomolo_gy, 29: 13 1 - 146. 
KC >SZT \R \B, 1\1. & Koz \R, F., 1 988. Scale insects oi Central Europe. Series /-:11tomolo,Rica, 41 : 456 pp. 
MERLIN, J., 1 992-1993. La cochenille F,1tpuh•i11aria l!ydrat(Reae (STJ:11':W .) (!- lomoptera: C:occidae) en région bru­
xelloise: épidémiologie, ennemis naturels et moyens de lutte. Université Libre de Bruxelles: 2 12  pp. 
\'1 .RSTR \ETI'"-, C. & l\11:R I.I"-, J . ,  1 989. ! .es cochenilles pulvinaires: des insectes mal connus et dangeureux. Esp,ices 
nrts, 2: 1 5-21 .  
\'( °JLU l�!S, D.J . ,  1 962. The British Pseudococcidae. B11/lrti11 o(the British M11se11m, 1 2 :  1-79. 
\'(JLLI \�!S, D.J . ,  1 985. The British and some other European Eriococcidae (Homoptera: Coccoidea). Natural 
l-listorr Mmttt111 B11/leti11, E11tomologr, 5 1  (4): 347-393. 

THYSANOPTERA - THRIPS 

(TRIPSEN - THRIPS, THYSAN< lPTÈRES - FRANSEJ',;FL(1GLER, THR!PSE) 
Sm ail (0.5- 1 . 5  mm), flattened exopterygotes; wings, if present, are very narrow, 
with a fringe of long hairs; some are predaceous, but man y feed by sucking plant 

JUlce and are agricultural pests; oldest fossil thrips seem to date back to the Permian; 
ca. 5,000 species described worldwide. 

Information provided by R ichard Zl 'R STRASS EN (L'nh:ersity of Frankfort) and Bert 
V!ERBERGF.N (Plant Protection SerYice, Wageningen) . 

- ' 

. 

Less than 20 species, almost half of which have been introduced, are known from 
Belgium. lt seems that only some species with a (possible) pest status in green­

houses have been observed. Among others based on the number of 
species in the Netherlands (148), UK ( 180), Germany (225), France 
(250) and Denmark (1 03), B. VIERBERGEN estimates the number of 

• _.if -•· ·-.,-.. 
-··-1,i- • "'-

Thysanoptera species in Belgium to be at least 1 1 0. Knowledge of 
this group in Belgium is very poor. No Belgian expert could be 
identified. The most complete collection at the European level is 
housed in the Scnckenberg lnstitute in Prankfurt am Main. An­
other collection is kept by The �atural History Museum in 
London. For the thrips possibly occurring in Belgium, the collec­
tion of the Plant Protection Service in \X'ageningen can be con­
sulted. 
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References and ftirther reading 
FRANSEN, C.J.W. & :\fANTEL, \X' .P., 1 964. De Nederlandse tripsen (Thysanoptera). 
U"etenschappelijke Mededelin,�en KN.'\J" r ·, 5 1 :  40 pp. 

Li111othrips cerealimJJ l-lAJ.JDAY, 1836 is one of the 
many expected but not yet observed thrips in 
Belgium. lts presence in the J\Jetherlands, France, 
Germany and the l'nited Kingdom was ascer­
tained a long time ago (from Zl 'R STRASS EN 1972). 

i\fou,o, LA.,  l\IoRISON, G.D., PITKIN, P.R. & P \LMER, J .M.,  1 976. Thysanoptera. 
Handbooks for the identification of British ]11Sects, 1 ( 1 1  ): 79 pp. 
SLML!EPHAKE, G. & l�LJMT, K., 1 979. Thysanoptera - Fransenflügler. Die Tiennlt 
Det1/schla11ds, 66: 477 pp. 
Zl R STR \SSEN, R., 1 972. l'ber Limothrips crrrali11m, die 'Gewitterfliege'. l\'atur 1111d 
Museum, 102 (9): 336-342. 
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NEUROPTERA (PLANIPENNIA) - LACEWINGS, ANT LIONS 
(NET\'LEL'GELIGEN - NÉVROPTÈRES - ECHTE ]'.;ETZFLl:GLER, NEl'ROPTEREN) 

Endopterygotes with two pairs of large, highly veined, subequal wrngs; eggs 
often deposited on stalks; larvae possess sucking jaws and are predating on ants, 

aphids, mites or freshwater sponges; almost 5,000 described species worldwide. 

See below under Raphidioptera. 

MEGALOPTERA - ALDER FLIES, DOBSON FLIES, FISH PLIES 
(ELZENVLIEGEN - MÉGALOPTÈRES - GROSSFLL'GLER, SCHLAMJ\!FLIEGEN) 

Minute to very large, primitive endopterygotes with aquatic larvae predating on 
insects, annelids, crustaceans and rnolluscs; large membranous wings (up to 16 cm 

wing span) ; adults are tluid feeders, some eat soft-bodied prey; formerly classified within the 
Neuroptera; ca. 300 extant species worldwide. 

See below under Raphidioptera. 

RAPHIDIOPTERA - SNAKE PLIES 
(KAMEELH:\LSVLIEGEN - RAPHIDIOPTFèRES, .\IO!ICJ IES SERPENTS - K .\MELHALSFLIEGEN) 

Endopterygotes with an elongated pronotum giving a snake-like appearance; 
terrestrial, predaceous lan·ae mostly feeding on aphids; females possess an 

elongated ovipositor; elongated, highly veined wings; formerly classified wirhin the 
Neuroptera; ca. 150 described species worldwide. 

Questionnaires on Neuroptera, Megaloptera and Raphidioptera were completed by Colin 
PL\1'.T (consultant entomologist, United Kingdom). 

Ne11roptera, Afegaloptera and Raphidioptera are dismssed together. 
So far, 37 Neuroptera, twu Megaloptera and four Raphidioptera spec1es have 

been recorded in Belgium. Based on the aYailable European data, at least five ac.lditional 
species of Neuroptera are expected. Knowledge of these groups is very poor: Belgium is 
perhaps the poorest recorded country in western Europe for these taxa. :\lo Belgian expert 
has been identified. These groups are mainly terrestrial, although the larvae of some species 
occur m fresh water. The larvae of three species live in close relation with freshwater 
sponges. Arboreal habitats are essential for the preservation of the species. 

References and f11rther readin,_f!. on Neuroptera, MeJ!,aloptera and Raphidioptera 
AsPéicK, H., Asroc:K, l 1 . & ! l( )LLEL, I l., 1980. Die Neuropteren Europas - Eine zusammenfassende Darstcllung 
des Systematik, Oekologie und Chorologie der Neuropteroida (J\!egaloptera, Raphidioptera, Planipennia) Euro­
pas. Goecke & Evcrs, Krefeld, 2 volumes. 
A;,p(ic K, H., AsPoCJ,, C. & R \l SCH, 1 -1 . ,  1991 .  Oie Raphidioptera des Erde. Goecke & EYers, Krefeld, 2 Yolumes. 
BŒLAND, L. , 1 %2. Atlas des Névroptères de France, Belgique, Suisse - :\fégaloptères, Raphidioptères, Névrop­
tères Planipenncs, Mécoptères, Trichoptères. ;\'0111•,I • .Jtlas d'b1tomologie, Paris, 5: 1 58 pp. 
DE S1 .LYS-Lo:--;GcH,\;11rs, 1 888. Catalogue raisonné des Orthoptères et des Névroptères de Belgique. Annales de la 
Société bnto111ologiq11e de Be{�iq11e, 32: 103-203. 
ELLIOTT, J .M. ,  1 977. A key to the larvae and adults of British freshwater :\legaloptera and Neuroptera with notes 
on their life cycles and ecology. Fresh1Mter Biological Association Scientific P11blication, 35: 52 pp. 
PLANT, C. \X'. , 1 997. A key to adults of British lacewings and allies. Field Studies, 9: 1 79-269. 
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\X' \CH\! ,,N, E. & S \\'R I ., C., 1 99-. Nctztlügler, Schlamm- und Kamclh�lsfliegcn: Beobachtung, Lcbcnsweise. 
Naturbuch \'erlag, Augsburg: 160 pp. 

MECOPTERA - SCORPION FLIES 

(SCHORPIOENVLIEGEN - MÉCOPTÈRES - SCHl\JABELFLIEGEN, SKORPIONSFLIEGEN) 

Small to medium, fragile endopterygotes with the head drawn out as a downward 
painting rostrum; in some species, the last segment of the males is modified into 

pincers and held upright, giving them a scorpion-like appearance; chewing mouth parts; 
two pairs of similar narrow wings carried horizontally when at rest; larvae aquatic or 
terrestrial; among the oldest of the holometabolous insects (fossil record goes back to the 
lower Permian); ca. 550 described species worldwide. 

Questionnaire completed by Robert Gt'STEN (Nature History Museum Mainz). Additional 
information from Victor NA \'EAU (Royal Entçimological Society of Antwerp) and \X/ olf­
gang DORO\X' (Senckenberg Research Institute) . 

Seven or eight species are known from Belgium (DE SELYS-LONGCI L\l\!PS 1 888, 
BERL\1'D 1 962) . lt is still unclear whether Pm,orpa co111mmlis and P. 1•1tlgaris are 

distinct species. Bittacus ita!ims and B. hageni, mainly l\Iediterranean species, have been very 
rarely recorded in Belgium and the tèw observations of B. hageni may in fact pertain to 
B. ita!ims. No additional species are expected. One or two species are threatened in Belgium. 
Especially humid ri ,·erine forests are essential for the preservation of scorpion flics 
(HOFFM;\;-...?-- 1 966). 

Refermces and further nading 
BERl.,\ND, L., 1962. Atlas des Névroptères de France, Belgique, Suisse - l\légaloptères, Raphidioptères, Névrop­
tères Planipennes, Mécoptères, Trichoptères. No11rel . ltlas d'E11to1J10!0,�ie, Paris, 5: 1 58 pp. 
DE SEL\'S-LONGCIL\MPS, E., 1 888. Catalogue raisonné des Orthoptères et des Névroptères de Belgique . .--l1111ales de 
la Sociite' e11/01J10!0,�iq11e de Be(�iq11e, 32: 1 03-203. 
GLPP, J . & 1- l< >LZFI., H., 1989. Ameisenliiwen und Ameisenj ungfern. Die Neue Brehm-Bücherei, 589: 108 pp. 
HëNDE RICKX, H. ,  1 995. Boreus hiema/is (LJ;s.>;.\L\ s, 1767) en Ptilocephala pl11111ifera (OcmLNHEIMER, 1 8 10), weinig 
gesignaleerde soortcn van het inkrimpend heide-stuifzand biotoop (Mecoptera: Boreidae; Lcpidoptera: Psychidae). 
Phe,�ea, 23 (4): 173-178. 
HoFF�L\N"I, J . ,  1966. Faune des Mécoptères du Grand-Duché de Luxembourg . .--lrchiz,es de l'I11stit11t Gra11d-D11c,1/ de 
L11.wmho11r,�, 3 1 :  105-1 59.  
K1 L1' I .R-PILL.\l ' LT, S., 1975. Les Panorpes de France. Entomolo,giste, 31:  1 58-163. 
STEVENS, J., 1992. Bijdrage tot de ecologie van de Mierenleeuw E11roleo11 nos/ras in de Limburgse Kempen. Liko11" 
Jaarhoek 1 992: 28-35. 

SIPHONAPTERA - FLEAS 
(VLOOIEN - PUCES - FUmE) 

Minute to small, laterally compressed, wingless endopterygotes often with legs 
modified for jumping; sucking-piercing mouth parts; legless larvae scavenge in 

nest material of host; transmitter of several important diseases, e.g. bubonic plague and 
typhus fever; ectoparasites on mammals and birds; ca. 2,400 species worldwide. 

Questionnaire complctc<l by Roland LIBCJJ� (University of Liège). 



So far, 43 species have been observed (COORE.\L\N 1 950, non-published list by 
Lrn01s). Based on SMIT ( 1967) and BEAl'COL"RNl & LAl"NAY ( 1990), eight 

additional species could occur in Belgium. Species of this group are relatively well known 
except for their chorology. A representative collection is housed in the Royal Belgian 
lnstitute of Natural Sciences. Another collection is managed by the UniYersity of Liège. 
Since 1950, the species number has increased by six. As parasites of micro-mammalia 
(rodents and insectivores), the trends shown by the Siphonaptera are similar to those of 
their host species. For instance, Rhino!ophoN}'lla t1nipecti11ata could disappear from Belgium 
during the following decades because of the regression of Rhino!ophtrs species. For the same 
reason, Chiroptera nurseries and underground cavities are essential for the survival of some 
Siphonaptera species in Belgium. 

References and further readin/!, 
Bl· .\l'Cot "RJ-..l , J .C. & L\l'N,\Y, H . ,  1990. Les puces de France et du bassin méditerranéen occidental. Faune dr 
France, 76. 
CoORb\1 \1', J . ,  1950. Liste des Suctoria (i\phaniptcra) récoltés en Belgique. R11/leti11 de l'J11stil11t ro)'al dfS Sciences 
na/11relles de Be{�iq11e, 26 (57): 1 - 12. 
Cc >llRl,M \N, _1., 1 975. Pero1J1yscop[1•/la bidmlata (J-:.OJ.EN \Tl) et P. silt•atica sill'alica (Mn,ERT), Siphonaptera nou­
veaux pour la faune de Belgique. 811/!din de la Sociéte' ro1·ale d' F.ntolllolo,�ie de Be{�iq11e, 1 1 1 :  1 93-196. 
LIB< ll5, R.M., 1 978. Note sur les puces (Siphonaptera) des micromammifères du plateau des Hautes-Fagnes. Les 
Naturalistes be{ges, 59: 3 1 1 -322. 
LIBOIS, R.M., 1 979. Observations sur les siphonaptères parasites du muscardin (Afoscardùms al'ella11arù1s) en 
Belgique. Annales d, la Société royale zoolo.�iqtœ de Be{�iq11e, 1 ()9 (2-4): 77-85. 
SMJT, F.G.A.M., 1 967. De vlooien van de Benelux-landen. W'etenschappelijke Mededelin_�en KJ\'J'>: 1 ·, 72: 48 pp. 

COLEOPTERA - BEETLES 
(KE\'ERS - coLi,OPTi,RES - K .\H:R) 

Endopterygotes with hardened forewings (elytra) and membranous hindwings, 
often reduced or absent; biting mouth parts; complete metamorphosis; successful 

in almost ail terrestrial and freshwater ecosystems; most lifestyles present (herbivores, 
predators, detritivores, parasites); some are important biological control agents, others 
are serious agricultural pests; largest and most diverse order with 1 66 families and ca. 
370,000 described species worldwide; a multiple of this number still has to be discovered. 

Information provided by diverse experts in relation to specific families (see table 1) was 
compiled and completed by literature data and with the help of Didier Ü RllGM,\ND (Royal 
Belgian Institute of Natural Sciences) . 

Approximately 4,500 species (a very rough estimate) have been recorded in 
Belgium. Between 100 and 500 additional species are expected based on the 

numbers in neighbouring countries (ca. 4,200 species recorded in the Netherlands and ca. 
300 a<lditional species expected). A general overview of this group is not available, although 
initiatives in this context were launched several times. Experts with a synoptical knowledge 
of the Belgian Coleoptera could not be identified. 

The species-richest families are: Staphylinidae (1 030), Curculionidae (estimated between 500 
and 700), Carabidae including Cicindelidae ( 402), Chrysomelidae (334 ), Dytiscidae ( 1 1 7  
observed, ten additional ones expected), Scarabaeoidea (superfamily: 1 23), Cerambycidae 
( 122), Elateridae (94), Scolytidae (76), Coccinellidae (61)  and Pselaphidae (52). 
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Smaller families are the Anobiidae (43), Tenebrionidae (35), Buprestidae (30), 
Haliplidae ( 19) ,  Ptinidae ( 16) ,  Bruchidae (15), Gyrinidae (9), Lucanidae (5), 
Trogidae (4). The Urodontidae, Bostrichidae, Lycidae and Lampyridae each 
have three species in Belgium. Biphyllidae, Lymexylidae and Noteridae are 
limited to two Belgian species each. The Hygrobiidae, Platypodidae, Homa­
lisidae, Drilidae, Microsporidae and Phloiophilidae are each represented by 
one species in Belgium. No species number could be found for several families. 
,\n example of a recent observation of an aquatic beetle new to the Belgian 
fauna is Ou/im11ù1s ril'tt!aris, observed in Edegem (Province of Antwerp) in 2001 
(pers. comm. T. VERCAl'Tl.:REN). Another example is Tachim1s jla1•olimbatt1s 
(figure 16). 

Data gathered via the questionnaire show a clear and alarming regress10n 1n 
native species numbers and population numbers and sizes for almost ail 

Tachù111s jla1•01itJJb11tm, a new sta­
phylinid for the Bclgian fauna. 
The tîrst Belgian obser\'ation 
was made in 2002 in the Ruhrbush 
forcst reserYe (Butgenbach, Pro­
,·incc of Liège). lt is the rnost 
northeastern record of this .\ledi­
tcrranean specics. Length: 2-3 mm 
(drawing by .\!. LEc:J.ERCQ). 

families (see table 1 for more detailed information on the threats ,  important 
habitats for conservation, etc.). Many species have been introduced over the 
past few hundreds of years. Perhaps the most recent example is Harmonia 
a.\vridis (Coccinellidae), introduced as control agent of aphids and originating 
frc >m :\sia. The most important Belgian Coleoptera collection is housed in the 
Royal Belgian Institute of :"latural Sciences. Smaller collections can be found in 
the Zoological Museum of the L1niversity of Liège, the Free University of 
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Brussels, the Ghent University, the Gembloux Agricultural l1niversity and the 'Cercle des 
Entomologistes Liégeois'. There are also several well-established private collections. 

References and f11rther reading 

.\l'BER, L. ,  1960. Atlas des Coléoptères de France. Torne 1: Généralités, Carabes, Staphylins, Dytiques, Scarabées. 
Tome I I :  Ténébrions, Taupins, Buprestes, Coccinelles, Longicornes, Chn-somi:les, Charançons. Edition N. Boubée 
& Cie, Paris: 250 & T2 pp. 
BR.\K;-1 \"-, P.J. ,  1 966. Lijst Yan Coleoptera uit 'ederland en het ornliggend gebied. ;\.lo,nograficën Yan de 
Nederlandse Entornologische Vercniging, 2: 219 pp. 
BRl'GF:, H., DRl GM \ND, D.  & H,\GHLB IERT, G., 2001 . Colrnptera Staphylinidae de Belgique et du Grand-Duché 
de Luxembourg. Catalogue commenté et éléments de biogéographie. B11!/eti11 de la Société rorale belge d' E11to1110l��ù. 
137 : 139-172. 
Ü>L'LON, G. (ed), 1 995. Enumeratio Coleopterorum Belgicae 1 .  l�oninklijkc Belgische Vereniging voor Entomo­
logie: 63 pp. 
DERLNNE, E., 1 963. Catalogue des Coléoptères de Belgique: IV. Chrysorneloidea Chrysornelidae. Société Royale 
d'Entomologie de Belgique: 1 04 pp. 
DESl,NDER, K., 1 985. Naarnlijst van de loopkevers en zandloopkevers van België (Coleoptera, Carabidae). 
Studiedocumenten mn het Koninklijk Be��isch lnstittmt voor Natuurivetenschappen, 1 9 :  36 pp. 
DEStNDER, K. ,  l\1AES, D., 1\1 -IELFAIT, J .-P. & V -IN KERCK\'OORDE, M. ,  1 995. Een gedocurnenteerde Rode lijst \'an 
de zandloopkevers en loopke\'ers van Vlaanderen. Alededelin,�en z•an het Instillmt voor Nat11urbeho11d, 1: 208 pp. 
Dm ROJK\>-;M, M.J . ,  1 971 . Catalogue des Coléoptères de Belgique: V.  Catalogue raisonné des Scolytidae et 
Platypodidae. Société Royale d'Entomologie de Belgique: 1 50 pp. 
FRELDE, H., HARDE, K.\\'. & LoHSE, G.A. (red.), 1 964-1983. Die Kafer ;\.!itteleuropas 1-1 1 .  Goecke & fü·ers, 
Krefeld. 
GECDENS, G. & Ll'ST, N . ,  2002. A srnall-scale habitat sur\'ey of dead wood of Scots pine and black cherrv with 
special regard to Coleoptera. fo: Pt .ETERS, M. & VAN GOE THEM, J .L. (eds), Belgian Fauna and A lien Species. 
Proceedings of the symposium held on 14 . 12.2001 in Brussels. B11/leti11 of the Royal Bel,gian l11stit11te of Natural Sciences, 
Biology, 72, suppl. :  129-130. 
j,INsSEN,, A, 1960. faune de l3elgiyue: Insectes Coléoptères Larnelhcornes. Patrimoine de l'Institut roY,al des 
Sciences naturelles de Belgique: 41 1 pp. 
J EL'NIAl'X, Ch., 1 996. Faune de Belgique: Elatérides (ElateridaeJ. Institut royal des Sciences naturelles de Belgique: 
172 pp. 
MAGIS, N., 1977. Catalogue des Coléoptères de Belgique: VI. Catalogue raisonné des Cantharoidea - Première 
partie: Homalisidae, Drilidae, Larnpyridae et Lycidae. Société Royale d'Entomologie de Belgique: 60 pp. 
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Table 1. Evaluation of some coleopteran families in Belgium. Information from Jean-Yves B.\l'GNi 1 (OFFH), Etienne BRANQI · \RT (CRNFB), Roger C.\MM \ERTS (llLB), Georges CoUJ.ON (RBINS), 
Raphaël DE Cou-;. (l'IA), Konjev DEs�.NDl:R (RBINS), Claude DoP \GNE (Bolland), Didier DRL'GM,\ND (RBINS), Guy H.\GHEB\ERT (RBINS), Geoffrey MIFSSl,N (Malmedy), Peter \'ERDYCK 
(RBINS), Veerle \'ERSTEIRT (RBINS) and the Coccinula working group. ['*J, for some families, one or more vernacular names could not been fuund; n.m.: not mentioned) 

Family l*l 

Anobiidae 
(furniture or 
death-watch 
beetles - klopkevcrs -
vrillettes - Nagekafer) 

Bostrichidae 
(bostrichids -
schorskevers 
bostrichidés -
Holzbohrkafer) 

Carabidae, 
incl. Cicindelidae 

(ground and tiger 
beetles - loopkevers 
en zandloopkevers -
coléoptères 
carabiques 
Laufkiifer) 

Cerambycidae 
(longhorn or 
longicorn beetles -
boktorren 
longicornes, 
ceram bycidés -
Bockkiifer) 

Chrysomelidae 
( chrysomelid or 

Observed 
species 

43 

3 

402 

1 22 

334 

leaf beetles - bladkevcrs 
of bladhaantjes 
chrysomèles -
Blatterkafer) 

Additional Taxonomie Main 
expected knowledge collection(s) 
species 

0 moderate RBINS 

0 good RBINS 

0 good RBINS 

unknown moderate RBINS 
to good 

1 0-25 moderate RBINS 
to good 

Trend Threatened Thrcats Geographical Important habitats 
number species richness for conservation 

status quo n.m. n.m. Lower Belgium > presence of dead wood 
Middle Belgium > 
Upper Belgium 

status quo n.m. n.m. Lower Belgium > n.m. 

llpper Belgium > 
Middle Belgium 

negative 50% vulnerable habitat destruction highest in Belgian dune habitats, old 
or threatened and fragmentation, Lorraine and forests, heaths, 

acidification, coastal area peat areas, river banks, 
manu ring, sait marshes 
pollution 

unknown unknown removing of dead Upper Belgium > ( old) forests with dead 
\Vood) forest Middle Belgium wood 
clearance (Flanders poorly 

investigatedJ 

unknown unknown unknown Middle Belgium > areas with high plant 
Lower Belgium > diversity 
Belgian Lorraine 



- Family (*) Observed Additional Taxonomie ;\Iain Trend Threatened Threats Geographical I mportant habitats 
.j::::,. 
00 species expected knowledge collection(s) number species richness for conservarion 

species 

Coccinellidae 6 1  2 good for RBINS, scatus quo ;::, 6 spp. threatened habitat destruction, highest in Kempen, dry and wet hcathland, 
(lady or ladybird typical FUSAGx drying out oi the Bdgian Lorraine, muors, marshes, fens, 

0 
beetles - ladybird land, alien species Hautes Fagnes, fallows, deciduous and 

:=: lieveheersbeestjes - beetles, bad Fagne-Famenne mixed forcsts, parks 
- coccinellidés, cocci- to moderate and some areas in 
:=: nelles - MarienkaferJ for other Middle Belgium -= subfamilies 

:::; Dytiscidae 1 17 10  moderate RBINS negative 12 spp. not found habitat destruction, Middle Belgium > small water bodies, 
(predaceous water since 1950, pollution, drying Lower Belgium > pools, ditche, 

;,:: or diving beetles 5 spp. threatened, out of the land, coastal zone and 
!.. waterroofkevers - 22 spp. vulnerabk acidification and Hautes Fagnes > 

dytiques manuring l'pper Belgium > 
Schwimmkafer) Belgian Lorraine 

Elateridae 94 known, () good RBINS, negath:e mainly xvlophagous habitat destruction, Upper Belgium and dead wood, uld forests, 
( click beetles 81 found Fl1SAGx, spp. are threatencd isolation oi Belgian Lorraine > hollow trees 
kniptorren - at present l 1Lg, (near disappearance woodland, dead Middle Belgium > 
taupins, elateridés - private collec- in Belgium), others wood removal Lower Belgium 
Schnellkafer) tions more abundant (e.g. 

pest spp.) 

Lampyridae 3 1 good RBINS, status quo population number habitat destruction, Middle Belgium > forests, sunkcn roads, 
(glow-worms, RMC\ and sizc decrease drymg out of the l'pper Belgium > arcas with Jess light 
firetlies -glimwormen, land, pollution, Lower Belgium > pollution 
vuurvliegen - ver pesticides Belgian Lorraine > 
luisants, lucioles - ridai area > Hautes 
Glümwürmchen) Fagnes 

Lymexylidae 2 0 good RBINS, status quo n.m. n.m. Middle Bdgium > forests with dead wood 
(lymexyloids FUSAGx Belgian Lorraine > 
(scheeps)werfkevers L'pper Belgium 
lyméxylonidés -
Werftkiifer) 



:::-: "' 
;... 

-
v 

·; 

� 

......,. 
..j:::.. 
\,0 

Family ("J ( >bserYed 
species 

Pselaphidae 52 
(short-winged mold 
beetles - dwergkevers -
psélaphides -
Palpenkafer) 

Ptinidae 16  
(ptinids - diefkeYers -
ptinidés - Diebskafer) 

Scarabaeoidea 123 
(superfamily) 
(lamellicorn or 
coprophagous beetles -
bladsprietigen 
scaraboïdes 
Blatthornkaier) 
Scolytidae �6 
(bark beetles -
schorskevers - scolytes -
Borkenkafer) 
Sraphylinidae 1030 
( rove beetles -
kortschildkevers -
staphylins -
Kurzf1ügler) 

Additional Taxonomie Main 
expected knowledge collection( s) 
species 
1 0-13 good RBINS, 

privatc 
collections 

± 5  gond RBINS, 
FES, 
priYate 
collections 

10 gond RBINS, 
priYate 
collections 

20 good RBINS, 
fTSAGx 

50 good RBINS, 
MNHN, 
NH.\I, 
Humbold 
l1niv. Berlin 

Trend Threatened Thrcats Geographical Important habitats 
number species richness for conservation 

status quo under inYestigation habitat destruction, l'pper Belgium > dry calcareous 
drying out of the Middle Belgium > grasslands, old 
land Belgian Lorraine deciduous forests, 

wet areas incl. sait 
marshes, river banks, 
karst areas 

status quo n.m. n.m. Belgian Lorraine > n.m. 
Upper Belgium > 
Middle Belgium 

negarive 26 spp. disappearcd pollution, altcration Middle Belgium > sandy and coastal 
since 1 950, of agro-pastoral Lower Belgium > biotopes, slopes not 
40 spp. threatened methods, \'eterinary Belgian Lorraine accessible with 

antibiotics machinery 

unknown unknown remoYal of dead Middle Belgium > foresred areas, presence 
wond l'pper Belgium > of dead or dying wood 

Bclgian Lorraine 

negative under investigation habitat destruction, Brabancine district > dry calcareous 
pollution, drying .\losan district > grasslands, peat soils, 
out of the land Flanders district > deciduous forest, 

Kempen and Ardenne wet areas 
district > maritime 
and Lorraine district 
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Mon HAMPS, R. ,  1 957. Catalogue des Coléoptères de Belgique: III. Caraboidea Gyrinid.ie. Société Royale 
d'Entomologie de Belgique: 33-36. 

1 l 'YI IFRT, A., l 0R4. Fauna ""n België: Bokrorren (Ccrambycidac). Vcrmogcn un hu Kuninklijk Bdgi,ch 
lnstituut voor Natuurwetenschappen: 147 pp. 
PAKAI.UK, J. & SLIPINSKI, S.A. (eds), 1995. Biology, Phylogeny, and Classification of Coleoptera. Papers 
Celebrating the 80th Birthday of Roy A. Crowson. Museum i [nstytut Zoologii PAN, Warszawa, 2 w,lumes: 
1 092 pp. 
Tl'RIN, H., BL.\NKE\'OORT, B., BoSCH, E.-J . & \' \N NooRT\XlJK, 1. , 2000. De Nederlandse loopkevers: versprei­
ding en oecologie (Coleoptera: Carabidae). Nederla11ds1• Fatma, 3: 666 pp. 
V.\N DoRSSbL IER, R., 195�. Catalogue des Coléoptères de Belgique: III .  Caraboidea Haliplidae, Hygrobiidae, 
Dytiscidae. Société Royale d'Entomologie de Belgique: 1 -31 .  

STREPSIPTERA - TWISTED-WING INSECTS, STYLOPIDS or STREPSIPTERANS 
(Y('AAIERVLEUGELIGEN · STREPSIPTÈRES - FACHERFLÜGLER) 

Small endopterygotes with strong sexual dimorphism; females without wings, 
• eyes and antennae; free-living males with enlarged hindwings and reduced 

forewings (halteres); females parasitising bees, wasps and other insects; ca. 560 species 
worldwide. 

Questionnaire completed by Guy H,\GHEB.\ERT (scientific associate, Royal Belgian Institute 
of Natural Sciences). 

Five species have been recorded (HAGHEB,\ERT 1 993, with species list). Sorne five 
additional species could be expected (KINZELBACH 1969). The knowledge of this 

group in Belgium is poor and information on trends is not available. A collection is present 
in the Royal Belgian Institute of Natural Sciences. Most species are· found in the coastal area 
(above the high-water mark), followed by, in decreasing order of richness, Upper Bclgium 
and Middle Belgium with the Sonian Forest (PASTEELS 1 949, HAGI IEBAERT 1993). Stylo­
pids occur as terrestrial free-living organisms or as parasites of Hymenoptera and Homo­
ptera. Consequently, appropriate habitats for these two insect groups are also very 
important for the survival of Strepsiptera. 

References and further reading 
DEss \RT, P., 1988. A propos d'un Strepsiptère de la faune belge. B11/letin et Annales de la Société rqrale Entomolo,Riq111 de 
Be��ique, 124: 270-274. 
1--IAGHEB \ERT, G., 1 993. A note on Belgian stilopids with a rare species new for the Belgian fauna: Halictopbag11s 
curtisi (Crnns, 1 832). Bulletin et Annales de la Société rqyale belge d' Entomologie, 129: 322-324. 
KINZELBACH, R., 1 969. Familie: Stylopidae, Fiicherflügler (Ordnung Strepsiptera). In: FRE\'DE, H. ,  HARDE, K.W. 
& LOHSE, G.A. (red.). Die Kiifer Mitteleuropas, 8: 139-159. 
PASTEELS, J ., 1 949. Enquêtes sur les Strepsiptères (première série). Bulletin et Annales de la Société rqyale E11tomologiqt1e 
de Befgiq11e, 85: 1 85-196. 

DIPTERA - TRUE FLIES or FLIES and MOSQUITOES 
(T\X'EE\'LEl'GELIGEN, \'LIEGEN en MCGGEN - DIPTÈRES, 1\10l'CHES et l\!OUSTIQCES -
ZWEIFLL'GLER, FLIEGEN und M0CKEN) 

Endopterygotes with well-developed forewings and hindwings reduced to club­
shaped halteres (organs of balance); compound eyes large; piercing, sucking or 

sponging mouth parts; legless larvae; some are vectors of diseases for livestock and humans; 
diverse order with many different ecological roles in larval as well as adult stage; gues­
stimates range from 1 20,000 to more than 1 50,000 described species worldwide; a multiple 
of these numbers to be discovered. 

Z< lC l l .< >C . I <  \ I . D l \ l '. lblT\ 
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Questionnaire completed by Patrick GROOT.\ERT (Royal Belgian Institute of Natural 
Sciences). 

In GROOTAERT et al. ( 1991), 4,474 species are listed. Mainly thanks to a better 
faunal knowledge, but also because of the appearance of Mediterranean species, 

the species number is increasing. Based on the Diptera fauna of the United Kingdom, 
around 2,200 additional species are expected (0 IANDLER 1 998). This group is moderately 
known in Belgium; a representative collection is housed in the Royal Belgian lnstitute of 
Natural Sciences. Next to the terrestrial environment, containing by far the highest number 
of Diptera species in Belgium, an important part of the true flies fauna is related to stagnant 
and running freshwater habitats. Furthermore, some species occur as parasites or commen­
sals (GROOT.\ERT et al. 1 991). Fragmentation and habitat destruction are identified as the 
biggest threats for this group. The highest species ricl:mess is found in Upper Belgium (excl. 
the Hautes Fagnes). A somewhat lower diversity is found in the Belgian Lorraine, the 
Hautes Fagnes and Middle Belgium. In Lower Belgium, the species richness is further 
decreasing towards the proximity of the North Sea (GRt >OT,\ERT et al. 1991 ). 

References and J11rther readinJ!, 

CH \ND LER, P.J. (ed.), 1 998. Checklist of Insects of the British Isles (New Series). Part 1 :  Diptera. I Ia11dbooksfor the 
Identification of British Insects, 12:  234 pp. 
D1-. BATIST, P. , 2002. Bijdrage rot Je studie van ,\[��aselia scalaris (Lrn,w, 1 866) (Diptera, Phoridae), een niet zo 
fraaie aanwinst ,·oor de Belgische fauna. ln: PI- ET! RS, ,\I. & \' \1' GoLTHI ,1, J .L. (eds), Belgian Fauna and ,\lien 
Species. Proceedings of the symposium held on 14 . 12.2001 in Brussels. Bulletin of the Roral Be(�i,111 lmtitute o/J\',1/11rul 
Sciences, Bio!«�)', 72, suppl.: 1 43-148. 
01 BRl'YN, L., Sc IILIRS, J. & \'.\N Gosst'M, H., 2002. Lesser Jung flics (Sphaernccri<lac) of the Bclgian fauna: little 
known nutricnt recyclcrs. ln: P1•.ETFRS, .\1. & V,\:s. GoETHLM, J . L.  (eds), Bclgian Fauna and i\lien Species. 
Proceedings of the symposium held on 14.1 2.2001 in Brussels. Bulletin o(the Roral Be(�ian lmtit11t, ofXat11r<1/Jcimc,s, 
Biol�gi·, 72, suppl.: 1 55-1 5"'. 
EYRt\RD, M., 1994. Check-list of the Chironomidae (Diptera) of the river ,\!eusc and two of its tributaries . .  · lnnals o( 
Li111110/ogr, 30 (2): 1 23-1 29. 
E\'R \RD, M., 1995. The chironomid fauna of the Ourthe basin: additions to the Belgian check-list of Chironomidae 
(Diptera) . •  -l11nals of Lùnnolo.gr, 31 (3): 2 1 5-221 .  

E\'R \RD, :\1 . & GoDDFERIS, B., 1 995. Note sur la présence d'une 
sous-famille de Chironomidae (Diptera), nouvelle pour la faune 
belge. Bulletin et .·11111ales de la Société r�rale be(�e d'E.11/01110/0,�i,, 1 3 1 :  
493-498. 
GROOT,1 1 .RT, P . ,  DE i3Rl'YN, L. & D1-: ,\[I'\ 1,R, :\!., 1 99 1 .  Catalogue 
of the Diptera of Bclgium. J111diedoc111JJente11 1•a11 het Koninkli;k B,(�isch 
lnstit1111t !'oor Na/Jmn1•elenschappen, 70: 338 pp. (and refcrenccs thercin). 
GROOT \FRT, P. & 01 Ml Yl,R, M., 1 986. On the taxonomy and 
ecology of Nephrocerus ZETTERSTEDT (Diptcra, Pipunculidac) with a 
rcdescription of N. lapponims and a key to the European species. B11lletin 
of the Roral Be(�ia11 Inslilllle qf 1"-:at11ral Sciences, E11to1110/�gr. 56: 85-91 .  
GROOT \fRT, P . ,  PoLI.FT, M. & :\! \F.S, D . ,  2001 .  . \  Red Data Book 
ofempidid flics ofFlanders (northern Belgium) (Diprera, Empididac 
s.l.): Constraints and possible use in nature consen·ation. journal of 
lnrtel Con.rerl'alion, 5: 1 1 7- 129. 
Oosn:RBRrn K, P., 1981 .  De Europcse Diptera - Dctermineertabcl, 
biologie en literatuurm·crzicht van de familics van de muggcn en 
vlicgen. U"',tenschappelijke ,\fededelùz�en KN:\! I ·, 148: 81 pp. 
PoLIXT, :\! . ,  20i lll. Een gcdocumentcerdc Rode Lijst van de slank­
pootvliegen van Vlaanderen. Afededdi1wn 1·a11 hd lnsti/Jmt l'Oor Xa1-
1111rb,houd, 8: 1 90 pp. 

Nephrocerus lapponims, one of the three species of this Pipunculidae 
genus occurring in Belgium. Body length: 7.3-7.8 mm; wing 
length: 7.0-8.6 mm (from GROOTAl:.RT & DE MEYER 1986). 

To�I \SO\lC, G., 2002. Comment exercer un suivi de la bio<li,·ersité 
par l'étude <les ,\silidae (Diptera: Brachycera)? ln: PU-.TERS, .\! . & 
GAN Got.THEM, J.L. (eds), Bel!(ian Fauna and ,\lien Species. Pro­
ceedings of the symposium held on 14 . 12.2001 in Brussels. Bulletin of 
the Royal Be{�ian lnrtilN/e of Nat11ral Sciences, Biology, 72, suppl.: 1 79-
1 52. 

'/ H )I .( >t , li \ 1 .  D l \  1 l{ � JT\" 1 5 1 



-
Vl 
t'-J 

0 
X 

-
::::: 
"' .... 
;,: 
:;. 

Table 2. Evaluation of some dipteran families in Belgium. Information from Luc DE BRt y:,._ (IN), .\[arc DE MI'YLR (R;\fCA), lùis Dt u.F:LR (IN), Boudewijn GnDDIXRIS (RBINS), Patrick GRoOT \ I •:R1 
(RBINS), Marcel L1-.<1.ERCQ (Beyne-Heusay), Jacques PETIT (Bassenge), Jan ScHt,IRS (RCCA), Guy Tml \Smïc (FL' SAGx). See GRooT \ERT et al. (1 ')91 )  for more information on these and other 
dipteran families. ('1: for some families, one or more vernacular names cnuld not been found; 1 1': cause animal and hum an myasis; 121: used as biological control agents of Trematoda infesting humans 
and animais; n.m.: not mentioned] 

Family ('l Observed Additional Taxonomie Main Trend Threatened numbcr Threats Geographical Important habitats for 
species expected knowledge collection(s) species richness conservation 

species 
Agromyzidae 1 73 300-500 insufficient private unknown unkno\vn unknown unknown unknown 
(leafminer flies - collection 
mineervliegen -
mouches mineuses -
Minierfliegen) 
Asilidae 50 n.m. moderate RBINS, negative 19 spp. threatened habitat destruction l'pper Belgium > sandy or open 
( robber flies Fl"SAGx Belgian Lorraine > mesobrometum 
roofvliegen - asilides - Middle Bclgium > environments, nid 
Raubt1iegen) Hautes Fagnes > forests and edges 

Lower Belgium > 
coastal zone 

Bibionidae 18  1 moderate RBINS, negative 3 spp. disappeared, habitat destruction, Middle Bdgium and grasslands and open 
(St Mark's, march FL'SAGx 8 spp. threatened acidification, Belgian Lorraine > spaccs in the forest 
or fever flies - maartse manuring, pollution Upper Belgium > environment 
of zwarte vliegen - Lower Belgium > 
bibionidés, mouches l lautes Fagnes 
de St Marc -
Marzfliegen, 
Haarmücken) 
Chironomidae 352 150 moderate RBINS negative unknnwn water pollution, unknown freshwater and semi-
(midges - dansmuggtn, habitat destruction aquatic habitats 
vedermuggen 
chironomides -
Zuckmücken) 
Chloropidae 1 13 > 10 moderate RBINS positive due n.m. n.m. ± equal richness habitats with Poaœae, 
(grass or frit tlies - to knowledge throughout the Cyperaceae, J uncaceae 
halmvliegen - mouches increase country, coastal and or J uncaginaceae 
des chaumes zone with lowcr 
Halmfliegen, richness 
Gelbkopffliegen) 
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Family ('l 

Conopidae 
(thick-headed flies -
blaaskopvliegen -
conopides -
Blasenkopffliegen) 

Empididae 
(dance flies -
dansvliegen -
empidides -
Tanzfliegen) 

Gasterophilidae ' I J  
(horse bot flies -
maagvliegen -
gastérophiles -
Magenfliegen, 
Magendasseln) 
Hippoboscidae 
(louse flies -
luisvliegen -
hippoboscides -
Lausfliegen) 

Hvbotidae 
(d�nœ flies -
dans Y liegen -
hybotides -
Tanzflie)!tn) 

Hypodermatidae c i ·  
(warble flies 
hypodermes, mouches 

ObserYed 
species 

34 

175 

3 

10 

165 

3 

du varon - Hautdasseln) 

Addition al Taxonomie �Iain 
expected knowledge collection(s) 
species 

4 moderatc RBINS 

10 moderate REINS, 
to good FUSAGx, 

ULg 

3 gond private 
collection, 
Fl1SAGx 

'some' moderate RBINS 
NHM 

10  moderate RBI"-1S, 
to gond FUS,\Gx, 

l'Lg 

0 g-ood priva te 
collection, 
FUSAGx 

Trend Threatened number Threats Geographical Important habitats for 
spccies richness conservation 

unknown unknown unknown L1pper Belgium, xerothermic grasslands, 
Belgian Lorraine fallow land, Cal!tma 
and Montagne heathland 
Saint-Pierre > Hautes 
Fagnes, Lower and 
Middle Belgium > 
coastal zone 

status quo 9 spp. threate.ned fragmentation Middle and l'pper spp. s/,011· high habitu/-
Belgium and Belgian specificitv and are .�ood 
Lorraine > indicator, for 
Hautes Fagnes > sil, q11ali(y assessment 
Lower Belgium and 
coastal zone 

negatiYe unknown prophylactic highest in l'pper n.m. 
measures of breeders Bclgium, Hautes 
and veterinary Fagnes, 1nammal 
services breeding zones and 

forests 

fnllowing unknown hunting, poaching, n.m. n.m. 
trends of pollution 
mammals 
and birds 
( Hippoboscidae 
are obligate ectoparasites of 
these groups) 
status quo 10 spp. threatened fragmentation Middle and l'pper spp. sholl' high habitai-

Belgium and Belgian speci(iciO· and are good 
Lorraine > Hautes indicators fur 
Fagnes > coastal site q11ali!, assessmen/ 
zone and Lower 
Belgium 

negative unknown prophylactic measures highest in Upper n.m. of breeders and Belgium, Hautes 
veterinary services Fagnes, mammal 

breeding zones and 
forests 
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Family l'l 

Oestridae (t l 
(bot flies - horzels -
oestres 
Dasselfliegen) 

Pipunculidae 
(big-headed flies -
grootoogvliegen, 
oogkopvliegen -
pipunculides 
Augenfliegen) 
Sciomyzidae (Z) 
(snail-killing or marsh 
flies - slakkendodende 
vliegen - sciomyzides, 
mouches malacophages 
- Schneckenfliegen, 
Hornfliegen) 
Syrphidae 
(hover flies -
zweefvliegen -
syrphides 
Schwebfliegen) 
Tabanidae 
(horse and deer flies 
dazen - taons, 
tabanides - Bremsen) 
Tephritidae 
( fruit flies -
boorvliegen -
téphritides, mouches 
des fruits -
Fruchtfliegen, 
Bohrfliegen) 

Observed Adclitional Taxonomie Main 
species expected knowledge collection(s) 

species 
4 0 good priva te 

collection, 
FUSAGx 

79 10-15  good RBINS 

66 n.m. good but RBINS 
probably FUSAGx, 
incomplete privatc 

collection 

322 5 moderate to RBINS 
good l'Lg 

39 1-2 gond private 
collection, 
Fl'SAGx 

67 n.m. moderate Fl'SAGx, 
private 
collection 

Trend Threatened number Threats Geographical I mportant habitats for 
species richness conservation 

negative unknown prophylactic measures highest in Upper n.m. 
of breeders and Belgium, Hautes 
veterinary services Fagnes, mammal 

breeding zones and 
forests 

unknown unknown unknown Middle Belgium > calcareous grasslands, 
l'pper Belgium > boreomontane habitats 
Lower Belgium > 
Hautes Fagnes > 
Belgian Lorraine > 
coastal zone 

unknown unknown habitat destruction, considerablc richness marshy aquatic 
drying, pollution throughout Belgium environments 

with exception of 
Hautes Fagnes and 
coastal zone 

negative > 50 spp, habitat destruction, highest richness in old woodlands, 
threatencd lack of adequate Upper Bdgium wetlands, wet 

habitat management heathlands, semi-
natural grasslands and 
dunes 

status quo unknown habitat destruction, highcst in Lower marshcs and lai es 
drying out of the Belgium, Hautes 
land, pollution Fagnes and Lorraine 

unknown unknown pesticides and cons1derable richness habitats with wild or 
insecticides, habitat throughout Belgium cultivated flora 
destruction, with exception of 
acidification and Hautes Fap:nes and 
tnanuring coastal zone 

(larvae parasitises 
phanerogams) 



TRICHOPTERA - CADDISFLIES 
(KOKERJl'FFERS, SCHIETMOTTEN - TRICHOPTÈRES - KôCHERFLIEGEN) 

Small to medium, brownish or grayish, moth-like endopterygotes; two pairs of 
membranous wings with silky hairs; larvae aquatic, most species building specific 

cases, nets or tubes; primarily important as fish food; often used as biological indicators for 
water quality assessment; about 7,000 described species worldwide. 

Questionnaires completed by Thierry VERCAl'TEREN (Provincial lnstitute for Hygiene, 
Antwerp) and Alain ÜOHET (Public Research Centre Gabriel Lippmann, Luxembourg). 

Mainly based on research activities of Philippe STROOT, 202 species are registered 
(STROOT 1984-1987, STROOT & NEVEN 1989, some with species list). Sorne 20 to 

25 additional species could be found (STROOT 1987, 1989). Except for the larval stages of 
some subgroups, the caddisflies are well known in Belgium. A representative collection is 
managed by the Royal Belgian lnstitute of Natural Sciences. Another, somewhat smaller, 
collection is housed in the Zoological Institute of the l'niversity of Liège. Thanks to the 
intensification of research activities, the species number has increased with 36 species since 
1950. The highest species richness is found in l lpper Belgium (including the Hautes Fagnes, 
containing some species not occurring elsewhere in Belgium), followed by, in decreasing 
order of diversity, Middle Belgium, Lower Belgium and the Belgian Lorraine (STROOT 
1987). Nineteen species are clearly in regression (STROOT & DEPIERm·x 1989) because of 
habitat destruction, pollution, desiccation, clearing of river banks, acidification and eu­
trophication. The potamic environment, river sources, old river branches, temporal water 
bodies, marshes, peat bogs and floodable areas are some of the habitats identified as very 
important for the conservation and survival of many caddisfly species in Belgium. 

References and Ji1rther reading 

ED!NGTON, J .M.  & HtLDRE\�-, ,\.G., 1 995. A revised key to the caseless Caddis Larvae of the British Isles with 
notes on their ecology. Fres/m•ater Biolo,�ical Association Scientific P11hlicatio11, 53: 1 34 pp. 
l loFHI.\r-1, J., 196-. Faune des Trichoptères du Grand-Duché de Luxembourg. Archirrs Instit11t Gra11d-D11cal de 
L11xembo11r,� (n.s.), 32: 1 35 265. 
HoFFM IN, J., 1 967. Faune des Trichoptères du Grand-Duché de Luxembourg, deuxième partie. Archit•es Insti/11/ 
(:ra11d-D11cal de Luxe111bour,� (n.s.), 34: 91 -136. 
M ,\CAN, T.T. , 1973. A kcy to the adults of the British Trichoptera. l'resh1l'ater BiolotJca/ .·lssociatioJJ .\"cienti(ic 
P11blication, 28: 1 5 1  pp. 
MAJ.I<:KY, I l. ,  1983. Atlas of the European Trichoptera. Dr \X'. Junk Publishers, The Hague: 298 pp. 
STROOT, P., 1 984. Les Trichoptères de Belgique et des régions limitrophes. ln: LEU.1:RCQ, J . ,  G.\,PAR, Ch. & 
\'t·,RSTR \ETEN, Ch. (eds), Atlas provisoire des insectes de Belgique (et des régions limitrophes). Institut royal des 
Sciences naturelles de Belgique, Bruxelles: 75 pp., 225 maps. 
STROOT, P., 1985. ,\ctualisation du catalogue des Trichoptères de Belgique. Société royale belge d'Entomologie, 
Bruxelles: 61 pp. 
STROOT, P., 1 98-. Faunistic and zoogeographical notes on Trichoptera from Belgium. Archi,,,s o(Ffrdrobio/ogv, 1 1 0  
(2): 1 95-216. 
STROOT, P., 1 989. Etat d'avancement des recherches faunistiques et taxonomiques sur les Trichoptères de Belgique. 
ln: \X'ot T"RS, K. & BA1'RT, L. (eds), Proceedings of the Symposium 'lnvcrtebrates of Belgium' held on 25-26 nov. 
1988 in Brussels. Royal Belgian lnstitute of Natural Sciences, Brussels: 287-29 1 .  
STROOT, P .  & DEPIEREl"X, E . ,  1 989. Proposition d'une méthodologie pour l 'établissement d e  Listes Rouges 
d'invertébrés menacés: exemple des Trichoptères en Belgique. Biolo,�ical Co11ser1•atio11, 48: 1 63- 179. 
STROOT, P. & NF\P,, B., 1989. :\ propos de la présence en Belgique de Mola1111udes tinrtus (ZFTTl:.RSTI .DT, 1 840), 
Trichoptère nouveau pour la faune belge. B111/eti11 d, l'Insti/11/ ro)'a! des Sciences 11at11relles de Be{�iqm, 58: 1 ï9-182. 
TOBIAS, w·. & TOBl ·\S, D., 1981 . Trichoptera Germanica. Bestimmungstafcln fur die deutschen Kocherfliegen -
1. Imagines. Courrier Forschtm,� I11stit11/e Senckenbe��. 49: 672 pp. 
WALLACE, I .D., \X' ALI.ACE, B. & PHILIPS01', G,K, 1 990. A key to the case-bearing Caddis larvae of Britain and 
lreland. Fresh,vater Biolo,�ica/ Association Scienti(ic P11blicatio11, 5 1 :  237 pp. 
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LEPIDOPTERA - BUTTERFLIES and MOTHS 

(VLINDERS en MOTTEN - PAPILLONS et PH \! f,'.NFS - Scm,IETTERLINGE) 
Very small to largest (by wing span) endopterygotes with two pairs of membra­
nous wings, covered with overlapping colourful (as is the rest of the body) scales; 

compound eyes well developed; mouth parts of most species modified in a long, coiled 
proboscis for sucking; larvae (caterpillars) with chewing mouth parts; generally phytopha­
gous, sometimes significant crop pests; a few feed on clothes or stored food products; one 
of the largest insect orders with ca. 127 families and 165,000 known species worldwide; the 
real total of extant species is expected to be much higher. 

Questionnaires completed by Willy DE PRINS (scientific associate, Royal Museum of 
Central-Africa) for the Lepidoptera and by Dirk MAES (lnstitute of J\.aature Conservation) 
in collaboration with Hans VAN DYCK (L1niversity of Antwerp) and Philippe GoFT'ART 
(Catholic University of Louvain) for the Rhopalocera. 

In DE PRINS ( 1 998), 2,405 species, belonging to 71 families, are listed. Since then, 
18 new species have been found (various articles in 'Phcgea'). ,\t least 100 

additional species are expected based on KL'CHLEIN (1993). The group is taxonomically well 
known in Belgium and a considerable number of experts able to identify Lepidoptera 
(especially the Rhopalocera) to the species level are studying and monitoring these specics. 
A representative collection is housed in the Royal Belgian Institute of Natural Sciences. 
Another collection is developed by the Flemish Entomological Society and housed in the 
University of Antwerp (RUCA). ln average, two or three new species for the Belgian fauna 
are discovered each year. llnfortunately, if present trends continue, some ten Lepidoptera 
species are expected to disappear from Belgium each year because of habitat destruction, 
drying out of the land, acidification, manuring and pollution. 

The highest species richness is found in zones with calcareous habitats, followed by, in 
decreasing order of diversity, the Belgian Lorraine, Middle Belgium with the Sonian Forest, 
Upper Belgium, Lower Belgium with the Kempen, the Hautes Fagnes and the coastal and 
tidal area. Dry calcareous slopes, peat moors and fen meadows ( = wet, nutrient-poor 
grasslands) were identified as important habitats for the conservation of specific or scarce 
populations. Since 1900, some 20 species were introduced and mainly observed in the 
proximity of railway stations or the harbour of Antwerp. 

Regarding the Rhopalocera, 111 species have been recorded and no additional species are 
expected. This group is very well known and monitored in Belgium; collections are housed 
in the Gembloux Agricultural University, the Royal Belgian lnstitute of Natural Sciences, 
the Royal Zoological Society of Antwerp and the Ghent University. Since 1980, 16 species 
(14%) have disappeared in Belgium (V.-\� SwAAY et al. 1997a). Red lists for the Flemish 
(http: //www.instnat.be/content/page.asp?pid = FAU_ \'L_Rode_Lijst) and the Walloon 
Region (http: /  /mrw .·wallonie. be/dgrne/sibw /especes/ernlogie /papillons/ISB _ SURW AL/ 
liste_rouge.htm) are available. The highest diversity is found in the Belgian Lorraine, 
followed by the Viroin valley and Upper Belgium with the Hautes Fagnes (GoFFART et al. 
1992). Important habitats for butterflies are wet and dry poor grasslands, peat areas, 
calcareous grasslands, marshes and wet heathlands (MAES & V AN DYCK 1 999, Ge >FF ART 
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et al. 1 992). About 20 rhopaloceran species are legally protected, some only in 
Flanders or in Wallonia, others in both regions. 

R�ferences a11df11rther readù(I!, 
BINK, P.A. ,  1992. Ecologische atlas van de dagvlindcrs van J\;oordwcst-Europa. lnstituut voor 
Bos en Natuurondcrzoek en l'nic van Pro,·inciale Landschappen, Schuyt & Co, Haarlem. 
D1• PRIM, J . , DL PRINS, \'f. & D \1.1,' As·1 A, LI . ,  2002. The recent spreading of Ca111eraria ohridella 
(Lepidoptcra: Gracillariidac) in Belgium. In: PEI.TERS, ,\! . & \'.\:--; GoFTHE,\l, J .L .  (eds), Belgian 
Pauna and A lien Specics. Proceedings of the symposium hcld on 14 . 12.2001 in Brussels. B11/leti11 of 
the Roral Be{Rian Institute �( Nat11ra/ Scimm. Biologr, 72, suppl.: 165-170. 
DE PRI>.;S, W., 1998. Catalogue of the Lepidoptera of Belgium. St11diedom111e11tm 1•a11 het Ko11i11klijk 
Be{�isch Imtifl111I 1•oor Nat1111ru•ete11schappw, 92: 236 pp. 
Gm+ \RT, P., BAGl'ETTr,, M .  & Dr, B \ST, B., 1992. La situation des Lépidoptères en \X'allonie ou 
Que sont nos papillons devenus? B11/letin et Annales de la Société ro)'ale be{Re d' !Jntomologie, 1 28 :  355-392. 
Kl'CHLEI"<, J .H. ,  1 993. De kleine vlinders - Handboek voor de faunistiek van de Nederlandse 
;..Iicrolepidoptcra. Pudoc, Wageningen: 7 1 5  pp. 
1\1.\I,S, D. & V ,\N DYu .. , H., 1 996. Ecn gedocumcntccrde Rode lijst van de dagvlinders van 
Vlaanderen. Instituut voor ]\;atuurhehoud, Brussel. 
l\1Ar:S, D. & V \1' DYCK, H., 1 999. Dagvlinders in Vlaandercn: ecologic, versprciding en hehoud. 
Stichting Leefmilicu, Antwerpen i.s.m. lnstituut voor Natuurhehoud en \'laamsc \'linderwcrk­
groep, Brussel. 

Cameraria ohridella DESCHK \ & 
\' ,:-. S\'i .\ \Y, C.A.;..! . ,  M.\ES, D. & Pr.,\TL, C., 1 997a. Monitoring butterflies in the Nethcrlands and 
Flanders: the first results. ]011mal of !,met Co11sen·atio11, 1 :  81 -87. 
\"Al\ S 1 nw, C.A.l\1., W,IRREl\, J\1.S. & GRILL, A . ,  1 9976. Threatencd hutterflies in Europe. De 
"\'linderstichting & British Buttcrfly Conservation, Wageningen & \X'areham. DIMlC, 1 986, in resting position. 

,\lthough the first observation in 
Belgium of this lcafmining species, 
originating from Central Europe, 
was made only recently in Ten·u­
ren (1999), the species has already 
spread over the whole Belgian ter­
ritory. Wing span: 6-8 mm (draw­
ing hy W. DE PRl"S). 

\'.\l\RFXSEL, \X'., V.IN DYCK, H. & i\L1ES, D . ,  2002. The large blue butterfly ,\Iac11/inea a/con in 
Belgium: science and conservation. fo: PI·.IcTERS, ;\!. & V IN Ge >ETHL1!, J .L. (eds), Belgian Fau na 
and .\lien Species. Procecdings of the symposium held on 14 . 12.2001 in Brusscls. Bu/Min of" the 
R�)'al Be��ian Instit11te �( Nat11ral Scimces, Biolo_{!,)', 72, suppl.: 1 83- 1 85. 
\X'n:1 10FF, 1. . ,·.,, DER M \Dl , J .G .  & \' \t-. S\'i .\ \Y, C.A.i\1 . ,  1999. Vcldgids dag,·linders. Stichting 
llitgevcrij KNN\' & De \'lindcrstichting, l'trccht & \'(agcningcn. 

HYMENOPTERA - BEES, ANTS, WASPS and SAWFLIES 
(VLIF.S\'LEl'GF.LIGF.N - f!Y fF,M >PTÎ•:RES - H Al "TFLCGJ.F.R, HYM ENOPTF.REN) 

Minute to large endopterygotes with highly variable mouth parts; two pairs of 
membranous wings coupled by hamuli, some species wingless; larvae usually 

legless with distinct head or caterpillar-like; females with ovipositor modified for inserting 
eggs into tissue or transformed into a stinger; important pollinators and biological control 
agents, few pest or nuisance species; based on the complexity and diversity of their biology, 
Hymenoptera are often considered to be the most advanced insect group; 1 98,000 described 
species worldwide, while a multiple of this number still has to be discovered. 

Questionnaire completed by Alain P.\L'L Y (Gembloux Agricultural l'niversity) and Jean­
Luc BoE\'J, (Royal Belgian lnstitute of Natural Sciences). 

Probably the most species-rich animal group in Belgium. The total number of 
� species is estimated at least at 7,200 based on the following recorded numbers and 
guesstimates for the different subgroups: Symphyta 462 (recorded number, see M.\GIS 
1 994); Aculeata 837 (recorded number, see P ,\l'LY 1 999); lchneumonoidea ± 3,300; 
Cynipoidea ± 1 90; Proctotrupoidea ± 343; Platygastroidea ± 252; Ceraphronoidea 
± 87; Chalcidoidea ± 1 , 800; Mymarommatoidea 1 .  Of the estimated number of species, 
only Jess than half have been recorded or identified in collections. 
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- Table 3. Evaluation of some hymenopteran families in Belgium. Information from Y van BARBIER (UMH), Johan B11.1.Er, (hl'L), \X'outer DEKONl1'CK (RBINS), Jean LECI.ERC:Q (Jupille), Sébastien P.\TJNY 
Vl (Fl'SAGx), Pierre RASMONT (UMH), Camille TIHRION (Flémalle), Raymond \X' \HIS (Chaudfontaine). (': for some families, one or more vernacular names could �ot been found; n.m.: not 

mentioned] 

Family (*) Observed Expected Taxonomie Main Trend Threatened number Threats Geographical Important habitats for 
species additional k nowledgc collection(s) species richness conservation 

0 species 

- Andrenidae 84 20 moderatc Oberiister- negative n.m. modification of higher in Lorraine, parcels with h1gh floral 
( andrenid bees -_ reiches Landes agricultural practices Hautes Fagnes, diversity -
andrenides - ;\l useum Linz, Middle and l lpper 
Sandbienen) FllSAGx, Belgium 

V .,. Naturalis, NHM 

"' Apoidea ..,._ 376 0 good FllSAGx, status quo sorne spccics in n.m. high throughout n.m . 

(superfarnily) l 'MH, expansion, others country, lower 
(bees - bijen RBINS in re�ression richness in Hautes 
abeilles - Bienen) Fagnes and coastal 

ZOflè 

Chrysididae 49 0 good FL'SAGx, negarive 9 spp. disappeared habitat destruction highest in Lower heathlands, old hedges, 
(gold wasps - RBINS, since 1 950, and Middle Belgium forest edges, 
goudwespen - private 5-10 spp. threatened and on Montagne ecologically managed 
chrysides - collection St-Pierre diverse gardens 
Goldwespen) 

Eumenidae 41 0 good FL'SAGx, status quo n.tn. n.rn. highest in Belgian sand y or calcareous 
(eumenid wasps RBINS Lorraine and Lower open landscapes, old 
euménides and Middle Belgium hcdges, forest edges 
solitaren 
Faltenwespen) 

Formicidae 75 5 good RBINS, negative 15 spp. habitat destruction, Lower Belgium > sandy areas, heathlands, 
( ants - mieren - Natuurhisto- pollution Hautes Fap;nes > calcareous soils, forests 
fourmis - Ameisen) risch Museum Ardenne > Middle 

Maastricht Bel�ium 
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Family c•> Observed 
species 

Ichneumonidae 300 
(ichneumon wasps, 
ichneumonids -
sluipwespen 
- ichneumonides -
Schlupfwespen) 

Pompilidae 70 
( spider wasps -
spinnendoders -
pompiles -
Wegwespen) 

Sphecidae 1 70 
( sphecid wasps -
graafwespen 
sphécides 
Grabwespen) 

Vespidae 1 5  
(wasps - wespen -
guêpes - Wespen) 

Expected Taxonomie Main 
additional knowledge collection(s) 
species 

500-1 500 jnsufficient RBINS, 
to rnoderate Fl'SAGx 

0 good FUSAGx, 
RBINS, 
private 
collection 

() good Fl'SAGx, 
RBINS 

0 good FllSAGx, 
RBINS 

Trend Threatened number Threats Geographical Important habitats for 
species richness conservation 

status quo ± 20 spp. disappearing throughout country, mixed forests, fallow 
Lepidoptera even in urban areas land, gardens, natural 
(host-specific (river) banks, slopes, 
relation) heathland 

positive (new n.tn. n.m. Calestienne > fallow land, reed-beds 
spp. found) Belgian Lorraine and besicles lakes, 

l 'pper Belgium > xcrothermic calcareous 
Kempen and Middle grasslands 
Belgium > coastal 
zone 

status quo n.m. n.m. high throughout sandy or calcareous 
country, lo\ver open areas, uld 
richness in Hautes hedges, forest edges, 
Fagnes and coastal ecologically managed 
zone diverse gardens 

positive n.m. n.m. highest in Belgian some taxa related to 

(2 new spp. Lorraine and Middle thermophilous 
since 1 995: and Upper Belgium biotopes, most have 
due to temp. no strict preference 
rise?J 
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ln neighbouring countries, the Hymenoptera fauna is estimated as follows: ca. 7,500 species 
in the Netherlands, more than 8,000 in France and around 7,000 in the United Kingdom. In 
German1 , 8,896 species have Lieen recur<le<l hithertu (D,\THE d al. 2001) .  

This group is moderately known in Belgium. Nowadays, some 1 5  Belgian hymenoptero­
logists are contributing to this knowledge. In general, the highest species diversity is found 
in the Belgian Lorraine, followed by, in decreasing order of richness, Lower Belgium with 
the Kempen, 1\Iiddle Belgium with the Sonian Forest and finally l pper Belgium. For some 
groups (Symphyta, Formicidae) however, Upper Belgium shows the highest richness. The 
Aculeata show the highest richness on Cretaceous grounds of the Montagne Saint-Pierre 
and the luwer valley uf the Geer. 

Collections are present in the Royal Belgian Institute ofNatural Sciences and the Gembloux 
Agricultural l'niversity. If current trends continue, 25 to 50% (depending on the group) of 
the species are or could become extinct, threatened, etc. (RASMO T et al. 1 993). Sand 
quarries, coastal dunes, heather moors, calcareous grasslands and forest edges are some of 
the habitats identified as crucial for the Aculeata (D.\Y 1991) .  For other subgroups, 
important habitats for conservation are the wet environments (Symphyta, Chalcidoidea) 
and forests (lchneumonoidea, Chalcidoidea, Proctotrupoidea). 

R�ferences and ji1rther readinJ!, 

BHUL\1'.N, l i. ,  1 998. Gids van bijcn, wespen en mieren. Tirion: 33c, pp. 
D ATIU:, H.H. ,  TAEGhR, A. & BLANK, S.1\1 . ,  2001 .  Entomofauna Germanica - Band 4: Verzeichnis der Hautflüger 
Deutschlands. Entomologische Nachrichten und Berichte, Drcsden, Beiheft 7:  178 pp. 
D .w, M. ,  1991 .  Pour la conservation des Hyménoptères aculéates en Europe. Col. Sauvegarde de la Nature, 5 1 .  
Conseil de l'Europe: 46  pp. 
D�. B1s�.Al', J .-C. & Üll'\'REl'R,  J .-M. ,  1994. Faune de Belgique: Fourmis (Formicidae). Institut royal des Sciences 
naturelles de Belgique, Bruxelles: 56 pp. 
D1•:KOMNCK, \'(". & \'ANKERKHO\"F.N, F., 2001 .  Checklist of the Bel!(ian ant-fauna (Formicidae, H ymenoptera). 
Bulletin 1·a11 het Koninklijk Be��isch ]11stit1111/ 1·oor Nat1111nnte11schappen, E11/0111olo,�ù, 7 1 :  263-266. 
M \GIS, N . ,  1994. Répertoire des Mouches à scie reconnues en Belgique et au Grand-Duché de Luxembourg 
( Hymenoptera: Symphyta). Xo!tsfa1miq11es de Gembloux, 28: 3-52. 
P.,t.LY, .-\.. ,  1999. Catalogue des Hyménoptères Aculéates de Belgique. Fl11/letin de la Société rorale bez�e d' Entomolo,�ie, 
13.'i: 98-125. 
P,\l LY, A., 2001 .  Bibliographie des Hyménoptères de Belgique précédée de notices biographiques ( l ST-2000). 
Première, deuxième et troisième parties. J',otesfa1111iq11es de Ge111blo11x, 44: 37-84 et 45: 3-1 1 1 .  
R ,SM ONT, P., EBMER, P.A., BAN.\SZAK, J .  & \' .\N DER Z.\1'DEN, G., 1995. Hymenoptera Apoidea Gallica. Liste 
taxonomique des abeilles de France, Belgique, Suisse et Grand-Duché de Luxembourg. Bulletin de la Société 
e11to111olof!,ique de France, 100 (hors série): 98 pp. 
RASMONT, P. , LECLERCQ, J . ,  J \COB-REM \CLE, A., PAl'LY, A. & GASP\R, C., 1993. The faunistic drift of ,\poidea 
in Bclgium. In: Bl'RNE,\l', E. (ed), Bees for pollination. Commission of the European Communities, Brussels: 
65-87. 

MYRIAPODA - MYRIAPODS 
(:\IYRIAPODEN - MYRIAPODES - MYRI.-\.PODEN) 

Terrestrial arthropods with elongated body and variable number of somites; 
mostly living in moist environments; fossil record goes back to the Cambrian; 

include Chilopoda, Symphyla, Diplopoda and Pauropoda. 
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CHILOPODA - CENTIPEDES 

(Dl'IZENDPOTEN - MILLEP.\TTES - f-Il'NDERTFCSSER) 

Terrestrial arthropods with unfused trunk segments, ail but the last two with a 
pair of legs; number of legs varies from 1 5  to 1 8 1  pairs; first pair modified as large 

poison fangs; most species are nocturnal predators, well adapted to chase insects and other 
small prey; in many species, the female cares for the eggs and young in underground 
burrows; ca. 3,000 species described worldwide. 

Questionnaires completed by Koen Loo.: (Ghent University) and Richard KIME (Royal 
Belgian lnstitute of Natural Sciences) . 

Thirty-one species have been recorded (Loo.:: 2001a, Loo-: 2001b). Based on data 
from the Netherlands, France, Germany and the United Kingdom, 1 0  to 20 

additional species are e::xpected. Since 1950, the species number augmented with nine 
species, thanks to an increase of the faunal knowledge. A representative collection is housed 
in the Royal Belgian lnstitute of Natural Sciences. The highest species richness is found in 
the Calestienne, followed by the somewhat Jess diverse I fautes Fagnes and Lorraine. 
Although Lower and Middle Belgium are characterised by a rather poor fauna, an 
important number of species have been observed here because most research took place 
in these parts of Belgium (Loo.:: 2001 b). The Hautes Fagnes are of special importance to the 
centipedes among others because of the occurrence of three particular varieties or sub­
species: Lithobius microps e:,:ar111att1s, L. trimspis mono1�y.,· and a variety of L. forficatus. 

References andfurther readin,g 

BERC;, M.P. ,  1999. i\::iamlijst van de Ncderlandse duizendpotcn (Myriapoda: Chilopoda). ,"-:ederlandse Fa1111istische 
l\fededelin,�m, 8: 67-76. 
BROLEMANN, H.\lv'., 1930. Eléments d'une Faune des Myriapodes de France - Chilopodcs. Faune de Frana , 25: 
405 pp. 
Dl,M \:SGE, J . -l\1. ,  1981 .  Les Millepattes (Myriapodes). Paris, Editions Boubée: 284 pp. 
EASON, E.H., 1 964. Centipedes of the British Isles. London, Warne: 294 pp. 
Loch, K., 2001a. CheckList of the Belgian centipedcs (l\Iyriapoda Chilopoda). Bulldin de la Soci,tf Ro)'ale Be{�e 
d' E.11to111olo.Rie, 1 36 :  87-90. 
Lou.:, K. ,  20016 .  Preliminary atlas of the centipedes of Belgium (:\Iyriapoda, Chilopoda). lnstitute of Nature 
Conservation and Royal Bclgian Institute of Natural Sciences. Report Institute of :--lature Conservation 2000/19, 
Brussels: 40 pp. 
SCHl'B \RT, O., 1936. Die in Belgischen Hiihlen von Robert LERl'TH gesammelten Chilopoden und Symphylcn. 
Bulletin du l\f11sée rqya/ d' l listoire 11ot11rell, de Bel,�ique, 12: 1 - 1  O. 

SYMPHYLA - SYMPHYLANS 

(D\X'ERGPOTIGEN - SYMPHYLES - ZWERGFC'SSER) 

Small (Jess than 1 cm), mainly white and blind myriapods; trunk with 14 segments, 
first 1 2  each with a pair of legs;·penultimate segment with a pair of cerci; generally 

confined to moist areas; feeding on living or rotting vegetation; between 200 and 500 
known species worldwide. 

Questionnaire completed by Christian DüKER (State Museum of Natural History, Garlitz). 

At least five species have been recorded (various articles) . Twenty additional 
species are expected based on the symphylans present in France, German y and the 

Grand Duchy of Luxembourg. Taxonomie knowledge of this group is very poor and no 
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representative collection nor  an expert able to  identify organisms to  the species level were 
found in Belgium. 

Rejèrences and f11rther readinJ!, 

Dl !NGER, \'C, 1993. Überklasse .\ntennata. 111: GRl'NER, H. E. (ed.), Lchrbuch dez Speziellen Zoologie. Begr. v. A, 
Kastner. Bd. 1 \'('irbellose Tiere, 4. Teil Arthropoda (ohne Insekten). Gustav Fisher, Jena, Stuttgart, New York: 
1031 - 1 160, 
Emx \RDS, C . .  \ . ,  1 952. ,\ revis ion of the British Symphyla. Proceedùw �(the ZooloJ!Jcal SocietJ· of London, 132: 403-439. 
LF.Rl'Tll, R., 1 CJ39. La biologie du domaine souterrain et la faune cavernicole de la Belgigue. Alémoires du 1\Iusée roral 
d'Histoire 11a/11rell, de Bef.�ique, 87: 349-350, 
RE�IY, P. & Horn1 \1'1', J . ,  1 CJ59. Faune des :\fyriapodes du Grand-Duché de Luxembourg. Archires de 1'111stit11I 
Gra11d-D11cal de L11xembo111;�, 26: 199-236. 
SCHf'I I kR, T 1.,  1 %8. New records of Symphyla from Ï.cntral an<l Southern Europe. Berichte des Nat11ru'Ùsenscha/tlirh­
Medizi11isrhen 1 ·,reins in l1111shr11ck, 56: 121-141 .  
SCHl'BART, O., 1CJ36. Die in Belgischen Hohlen von Robert LERl TH gesammelten Chilopoden und Symphylen. 
B111/etin du Musée r�yal d'Histoire 11at11rel/e de Bef.Riq11e, 12: 1-10.  

DIPLOPODA - MILLIPEDES 
(MILJOENPOTEN - DIPLOPODES, MILLEPi\TTES - DOPPELF(SSER, TAUSENDFÜSSER) 

l\Iost diverse group of myriapods characterised by the fusion of most trunk 
segments in pairs to form diplosegments, each with two pairs of legs; generally 

restricted to moist areas under logs and stones, and in leaf litter; mainly feeding on decaying 
vegetation; when disturbed, some species, called pill millipedes, curl up like pill bugs, while 
othcrs spray or secrete toxic or irritating defensive substances; ca. 10,000 species described, 
while a total of up to 80,000 species is expected worldwide. 

Questionnaire completed by Richard KIME (Royal Belgian Institute of Natural Sciences). 

Fifty species have been recorded (unpublished species lisr). Less than ten addi­
tional ones are expected, based on the millipede species registered in neigh­

bouring countries. Taxonomie knowledge of this group is good; a representative collection 
is housed in the Royal Belgian lnstitute of Natural Sciences. Since 1 962, the species number 
has augmented by seven species thanks to an increase of the faunal knowledge. The highest 
diversity is found in Middle Belgium, followed by, in decreasing order of species richness, 
Upper Belgium and the Lorraine. Forests, and mainly the semi-natural ones, are of essential 
importance for the conservation of the millipede fauna. At the population level, up to 1 5  co-

existing species were observed within 100 m2 

(KIME & WAUTHY 1 984) and a maximum of 700 
individuals were found within 1 m2 (KIME 
1 992). 

References and f11rther reading 

BLO\ŒR, J.G., 1985. l\lillipedes . .  fynopses of th, British Fa1111a 
( Neu• Series), 35: 242 pp. 

l. ntil 25 years ago, very few records of the small diplopod Alacrosternodesnms 
palicola in Belgium and adjacent countries existed. Recent fieldwork revealed 
rhe species to be widespread in calcareous localities (from BL0WER 1985, 
courtesy of The Linnean Society and The Estuarine and Coastal Sciences 
Association). 

DE Ql'Eh:ER, l . ,  1 962. Bijdrage tot de studie van de Diplo­
poden van België. Biologisch Jaarboek Dodo11aea, 30: 123-1 60. 
K 1M6, R.D., 1 992. On abundance of West-European Milli­
pedes (Diplopoda). Jn: MEYER, E., THAI.ER, K. & SCHEDL, 
W. (eds), Advances in Myriapodology. Berichte des Nat­
urwissenschaftlich-Medizinischen \' ereins in Innsbruck, 
suppl. 10: 393-399. 
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KIME, R.D. & \X" \L"THY, G., 1 984. Relationships between l\lillipedes, soi! clay percentage and mean annual 
temperature in deciduous forests. Pedobiolo.�ia, 26: 33--402. 

PAUROPODA - PAUROPODS 
(PAI 1ROPODEN, \X'EIN!GPOTIGEN - PAL'ROPODES - \X/ENIGFL'SSER, ZWERGTAl'SENDFl'SSER) 

Small (less than 2 mm), generally colourless, and thus largely unnoticed myria­
pods with a pair of legs on all 11 or 12 trunk segments, except o� the first and last 

ones; frequently abundant in leaf litter and soil (up to 5 million individuals per ha); feeding 
on dead plant and animal matter, and on fungi; ca. 700 known species worldwide. 

Questionnaires completed by Yasunori H.\GINO (Natural History Museum and Institute, 
Chiba, Japan) and Walter HtTHER (independent expert, Germany), with the contribution 
of Ulf SCHELLER (independent expert, Sweden). 

Eleven species have been recorded (RE,\IY 1940, with species list). Based on their 
presence in neighbouring and Central European countries, 11 to 25 additional 

species may occur. Taxonomie knowledge is considered to be poor to moderate. No Belgian 
expert able to identify organisms to the species level was found. A representative collection 
(REMY collection) is housed in the 'Muséum National d'Histoire Naturelle', Paris. 

References and f11rther reading 

RI..\IY, P.A., 1 9.W. Etudes biospéléologiques 21 - Con­
tribution à la faune endogée et saproxylophile de 
Belgiyue: Pauropoda récoltés par R .  LbRl'TH. B11/letin 
d11 .\f11sfr rqral d' Histoirt 11at11relle d1 Be(�iq11r, 1 6: 1 - 16. 
RntY, P.A., 1 962. Stations de Symphyles et de Pau­
ropodes: description d'une espèce d' . .Jllopauropus. Bul­
letin de la Société Lorraine des Sciences, 1 :  81-99. 

Stviopa11rop11s (S.) ped1111t1da!t1s (LL"BBoo:, 1 86-) is one of the most widely 
distributed pauropod species, occurring in Europe, Africa, Asia, North Amer­
ica and Australia. This soi! dweller, living in leaf litter, under stones and logged 
wood, has a body length of around 1 . 5  mm (drawing by Y. H AGINO). 

R L,\!Y, P.A. & Hl'SSON, R., 1 938. Les pauropodes des 
galeries de mines et des cavernes naturelles. Compte 
rendu du premier Congrès lorrain des Sociétés sa­
vantes de l'Est de la France. B11!/eti11 de la Société des 
Sciences de :Van�)', 9 bis: 79_9-_ 
ScHELI.ER, U., 1976. The Pauropoda and Symphyla of 
the Geneva Museum - A review of the Swiss Pau­
ropoda. Rmœ misse de Zoolo.�ie, 83: 3-37. 

CRUSTACEA - CRUSTACEANS 
(SCHAALDIEREN, KREEFT:\CHTIGE - CRl'STACÙS - KREBSTIERE) 

Mostly aquatic arthropods with gills ; body with dorsal carapace; appendages 
biramous and modified for collecting food, swimming, walking, respiration and 

reproduction; sexes usually separate; development with nauplius stage; most are free-living, 
some sessile and a few parasitic; fossil record dates back to the Cambrian; ca. 40,000 species 
known worldwide. 

CLADOCERA - WATER FLEAS 
(\X'ATER\'LOOIEN - Pn:ES D'EAl' - WASSERFLC)J-IE) 

Relatively primitive crustaceans with completely enclosed body by an uncalcified 
shell (or carapace) and with five or six trunk limbs used for feeding and 

respiration; post-abdomen bas a series of denticles along the dorsal margin, lateral setae and 
a terminal pair of claws; making up a large portion of freshwater zooplankton; one of the 
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secrets for their success is the mode of reproduction; when conditions are good, the females 
parthenogenetically produce more females every two or three days; when environmental 
cond1t1ons beco"me adverse, these females produce sexually active males and females which 
together produce fertilised eggs called ephippia; these are extremely resistant to cold  and 
drying and can be transported to new habitats by wind or in mud that clings tu other 
animais; global number of observed species for this group range from 500 to 600; this 
number will increase considerably in the near future because of ongoing order reviews and a 
quickly evolving group taxonorny. 

Questionnaire completed by Henri DUMONT (Ghent l1niversity). 

Eighty species have been observed, four of which are considered as introduc­
tions. L p to five additional species are expected, mainly in the southern part of 

the country. Since DUMOJ\JT's species list (1989), six additional species (Afona mstica, 
Emycerms g!acia!is, f?_ythotrephes !011gimam1s, l\Joina micmra, Al. 11'fist11anni and Simocephalus 
serm!aftts) were discovered (synthesis on additional species in FoRRÔ et al. 2003). Lower 
Belgium, including the Kempen, shows the highest species diversity. No significant 
increase or decrease in species number occurred during the last decades. Taxonomie 
expertise of this group is considered to be good and some six to eight Belgian experts able 
to identify organisms to the species level were identified. A representative collection is 
managed by the Ghent University. 

References and Jurther reading 

D". l\!EESTFR, L,  FORR<\ L . , Mtc.HI,LS, E., CoTTENIE, K., L< >l'r.TTE, G .  & Ül'.\10:\T, H.J . ,  2002. The status of 
some exotic cladoceran (Crustacea: Branchiopoda) species in the Belgian fauna. ln: PEETF.RS, M. & V AN GoETHEM, 
J .L .  (cds), Belgian Fauna and Alien Species. Proceedings of the symposium held on 1 4. 12.2001 in Brussels. B11l!etin 
of the Roi•al Belt,ian lnsti/11/e of Nat11ra! Sciences, Biolog)', 72, suppl.: 8:-88. 
Dl MONT, H.J . ,  1 089. The non-marine Cladocera of Belgium. fil: Wot'TERS, K. & B \ERT, L. (eds), Proccedings of 
the Symposium ' lnvertebrates of Bclgium' held on 25-26 no\'. 1988 in Brussels. Royal Belgian Institute of Natural 
Sciences, Brussels: 1 37-142. 
ÜD!ONT, H.J.  & SU.iERS, H., 1 996. Estimating lacustrine zooplankton species richness and complementarity. 
I frdrobiologia, 341 :  125-132. 
FORRÔ. L. ,  DE l\!EESTER, L. , COTTEMF., K. & Dnto!'iT, H.J., 2003 . .  \n update on the inland cladoceran and 
copepod fauna of Belgium, with a note on the importance of temporary waters. Belgian ]011ma! of Zoolo,l{.Y, 1 33 (1):  31-
36. 

. 

1':0R()\'CHINSKY, N.M. ,  1997. On the history of srndies on Cladoceran taxonomy and morphology, with emphasis 
on early work and causes of insufficient knowledge of the diversity of the group. Hydrohiolo,P,ia, 360: 1 - 1 1 .  
Lt'YTI•:N, M . ,  1 934. Over d e  oecologie der Cladocera van België. Bio!ogisch Jaarho,k Dodonaea, 25: 33-179. 
v.�N OYE, P. & Ll'YTEN, M., 1 933. Cladocera van België. I"-:at1111ru•denschappe!ijk Tijdschrift, 1 5: 1 8 1 - 1 88. 

'PHYLLOPODA - PHYLLOPODS, LARGE BRANCHIOPODS or LEAF-FOOTED CRUSTACEANS' 

(KJEl'\'ÇPOOTKREEFTEN - GRANDS BRANCHIOPODES - BLATTFl'SSKREBSE, URZEITKREBSE) 

The term 'Ph_yflopoda' is c�nsidered to haz•e 110 ta:xonomic 1•a!11e , but is still 11sed for 
descriptit•e p11rposes when rejerring col!ectil'e()' to the Anostraca, Notostraca and Con­

chostraca. Large and diverse group of relatively primitive crustaceans; flattened and leaf-like 
limbs on the thorax used for respiration, locomotion and feeding; abdominal limbs are 
general ly  reduced in nurnber or lacking; dormant embryos able to survive extremely 
unfavourable circumstances are produced during adverse periods; ca. 410 species described 
worldwide, many more to be discovered. 

Questionnaire completed by Luc BRENDONCK (Catholic University of Leuven). 
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Seven species have been recorded (BRENDONCK 1 989) and two additional ones are 
expectèd (HODL & RJEDER 1 993). However, except for the recent finding of an 

introduced conchostracan species (Leptestheria dahalacensis), which seems to have vanished 
in the meantime, and the observation of a population of Chirocephal11s diaphamts, destroyed 
shortly afterwards because of the hardening of the location, no phyllopods have been 
collected since 1 959. This group is considered to be taxonomically well known in Belgium 
and collections are housed in the Royal Belgian Institute of Natural Sciences and the 
Zoological Museum of the University of Liège. Middle Belgium shows the highest species 

richness, followed by Lower Belgium and 
the Hautes Fagnes (BRE]';DONCK 1 989, 
LoNEl'X & THIERY 1 998). Habitats essential 
for the survival of these species are tempor­
ary pools, loain pits and ditches (BREN­
c >J\.CK 1989). 

RefereJJces and ji,rther readÙIJ!, 

BRl,M)O�CK, L., 1989. ,\ review of the phyllopods 
(Crustacea: Anostraca, Notostraca, Conchostraca) of 
the Belgian fauna. ]11: \X'ol'TLRS, K. & B,\ERT, L. 
(eds), Proceedings of the Symposium ' lnvertebratcs of 
Belgium' held on 25-26 nov. 1988 in Brussels. Royal 
Belgian lnstitute of Natural Sciences, Brussels: 1 29-135. 
l li >D1., \X'. & Ru.DER, E., 1993. l'rzeitkrebse an der 
l\!arch. Distclverein: 1-51 .  
Lo�El X, l\1 . ,  2002. Actual presence of large branchio­
pods in Bdgium: appeal to the field naturalises. In: 
PEI-Tl RS, l\1 . & V \N Grn Tl ll,�I, J .L. (eds), Bclgian 
Fauna and .\lien Species. Proccedings of the symposium 
hel<l on 14. 12.2001 in Brussels. B11ileti11 of the Ro11a/ Bel,�ian 
Institute of Natural Sciences, Biolog)', "2, suppl.: 8CJ-CJ1 . 
LoNEt'X, l\!. & THil·.RY, A., 1 998. Révision des grands 
Branchiopodes consen·és au Musée de Zoologie de 
l'UniYersité de Liège: intérêt des collections muséologi­
ques. Les Xat11ra/istrs he<�es, 79: 33-4". 

Examples of (a) an anostracan, Chirocepha/us diapham1s, (b) a notostracan, 
Triops ca11cr[/or111is, and (c) a conchostracan, Lit111111dia le11timlaris. These three 
spccies were once prcsent in Belgium but thcir present status is unknown 
(drawings by L. BREN[)(lM.K). 

NOl'RISSUN, ;\I. & THIERY, t\., 1988. Introduction pra­
tique à la systématique des organismes des eaux con­
tinentales françaises. B11/l,tin J11fl/S11e/ de la Société Linée1111e 
de I,von, 57: 76-95, 104-1 35. 

ÜSTRACODA - OSTRACODS 
('.\!OSSELKREEFTEN, OSTRACODEN - OSTRACODES - MUSGJELKREBSE, 0STR,\CODEN) 

Oligomeric aquatic crustaceans fully enclosed in a calcified bivalved carapace; 
most are Jess than 1 mm in carapace length; locomotion by swimming or by 

crawling over the substratum; widely distributed in ail aquatic environments; fossil record 
is expected to go back to the Ordovician; ostracods are of proven value for interpreting 
geologic age, depth, salinity and other parameters of sedimentary rocks; 9,000 living species 
worldwide and many more to be discovered. 

Questionnaire completed by Karel \X'oL'TERS (Royal Belgian Institute of Natural Sciences) . 

Following WOL1TERS (1989) and MEISCH et al. (1990), both with partial species 
lists, and ATHERSUCH et al. (1 989), 76 freshwater and 29 marine species have been 

observed. llp to 60 additional species are expected (ATHERSUCH et al. 1 989, MEISCH 2000) . 
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For Belgium and the neighbouring countries, taxonomie knowledge of this group is 
considered to be moderate. The highest speci<"s richness in Belgium is found in the marine 
zone, followed by the creek area and Lower Belgium. Middle and Upper Belgium and the 
Lorraine seem to be characterised by a lower species diversity, but this may be due to a 
lower sarnpling effort. A representative collection is housed in the Royal Belgian Institute 
of Natural Sciences. 

Rejerences and jHrther reading 

ATHERSl"C H, J . ,  HoRNE, D.J. & \'('HITT \Kl R, J .F. ,  1 989. Marine and brackish water ostracods. 5_)'nops,s of the 
British Fa1111a (Nell' Series) ,  43: 343 pp. 
I IL>,UERS< >N, P.A., 1990. Freshwatcr ostracods . .  \)nopses of the British Fa1111a ( New Series ) ,  42: 228 pp. 
KLIE, W., 1938. Krebstiere oder Crustacea, Ill - Ostracoda, Muschelkrebse. Die Tiennlt De11t1chlands 1111d der 
atz�renzenden Meeresteile, 34: 230 pp. 
MEISCH, Cl., 2000. Freshwater Ostracoda oi \'('estern and Central Europe. Siissu•asserfauna 1•011 Mitteleuropa, 8 (3): 
522 pp. 
MEISCH, CL, Wol'TERS, K. & MARTENS, K., 1 990. Liste annotée des Ostracodes actuels non-marins trouvés en 
France (Crustacea, Ostracoda). Trat'dJIX scie11tifiq11es d11 l\!useè 11atio1hll d'histoire naturelle de L11xe111b0Hrg, 1 5 : 1 -62. 
\X.-, >l TERS, !,., 1 989. Check-list of the recent non-marine Ostracoda (Crustacea) of Belgium. ln: \'("ot'TERS, K .  & 
BAERT, L. (eds), Proceedings of the Symposium 'lnvertebrates of Belgium' held on 25-26 nov. 1 988 in Brussels. · 
Royal Belgian lnstitute oi Narural Sciences, Brussels: 1 53-1 58 .  

COPEPODA - COPEPODS 
(ROEIPOC >TKREEFTEN - COPÉPC lDES - R l"DERF(1SSKREBSE) 

Maxillopodan crustaceans characterised by the presence of a head shield and the 
absence of a carapace and abdominal appendages; often possessing a single median 

eye; size ranging from 0.5 to 10 mm (a few exceptions are up to 30 cm long); occupying a 
wide range of aquatic and semi-aquatic habitats from the deepest part of the ocean up to 
5,000 m above sea level in the Himalaya; some orders are parasitic on, or live in association 
with, a wide range of fishes and invertebrates; free-living forms are suspension feeders or 
predators; harpacticoids occur also as scavengers, algal grazers, etc.; ca. 13,000 species 
described, but this is considered to be only 1 0°1

0 of the total species number worldwide. 

Questionnaire completed by Frank FIERS (Royal Belgian Institute of Natural Sciences). 

Since these organisms are mainly studied in relation to their ecological niche, this 
overview of Belgian species will be subdivided into four categories: freshwater 

and semi-aquatic forms, marine benthic forms, marine pelagic forms, and parasitic and 
commensal forms. 

So far, 84 species have been recorded in the freshwater and semi-aquatic environments 
(LINDBERG 1950, Dl':MONT 1989, FIERS & GHENNE 2000, ALEKSEEV et al. 2002, F< >RRÔ et al. 
2003, ail with partial species list). At least 15 additional species are expected as a result of 
several ongoing studies and revisions. Since 1950, the freshwater species number has 
augmented with 52%, or 42 species, as a result of increasing faunal knowledge. Upper 
Belgium, although less studied, shows the highest species diversity, followed by Middle 
Belgium and the Lorraine. Karst habitats and the interstitial environment of rivers are 
essential for the freshwater and semi-aquatic copepod fauna. Taxonomie knowledge of this 
group is considered to be moderate and two Belgian scientists are currently able to identify 
organisms to the species level. When neighbouring countries are included, the number of 

Zc JOU )(,  ! C :  \ 1 .  Dl\ U{ � I T) 



experts rises to ten. Representative collections are managed by the Royal Belgian Institute 
of Natural Sciences and the Ghent University. 

Approximately 180 marine benthic species have been observed (HERMAN 1989, wÎth partial 
species list). A considerable number of additional species can be expected based on the 515 
species reported from the entire North Sea. As for the freshwater forms, two Belgian 
scientists are currently able to identify organisms to the species level and the expert number 
increases to almost ten when neighbouring countries are included. Apart from the North 
Sea, the tidal zone and estuarine areas show a considerable species richness, following 
investigations in neighbouring countries. 

Fifteen marine pelagic species have been recorded (M'H.\RZI et al. 1998 with partial species 
list) and about 20 additional species are expected. Taxonomie knowledge of this subgroup is 
good and one Belgian scientist is currently able to identify organisms to the species level, 
together with the ca. ten experts in the neighbouring countries. 

No real inventories of the parasitic and commensal copepod species m Belgium exist. 
Dozens of species are expected based on KABATA (1992) and GoTTO ( 1 993). While no 
Belgian expert is able to identify parasitic and commensal copepods to the species level, up 
to ten European scientists do possess this expertise. For the parasitic and commensal 
species, as well as for the marine benthic and pelagic ones, no (representative) collection 
could be identified. 

References andfurther readinJ!, 

Ar.EKSEE\', \'., FEl'ILO\' 1, E. & Dl -�10"-T, H., 2002. Sorne noteworthy free-living copepods from surface fresh­
water i n  Bclgium. Be{�ia11 ]011rnal �l Zoologr, 132 (2): 133-140. 
Dl 'Mo:--T, H.,  1 989. The free-living fresh- and brackish water Copepods of Belgium. ln: \'('c >l'TI .RS, K. & B IERT, L. 
(cds), Proceedings of the Symposium ' lnvertebrates of Belgium' held on 25-26 nov. 1988 in Brussels. Roval Belgian 
lnstimte of Natural Sciences, Brussels: 1 47- 15 1 .  
EINSLE, C . ,  1993. Crustacea Copepoda Calanoida und Cyclopoida. Srïss/J'asse1fc11111a 1•011 Mitteleuropa, 8 (4- 1 ) :  208 pp. 
FIERS, F. & GHEN'\E, \'., 2000. Cryptozoic copepods from Bclgium: diversity and biogeographic implications. 
Be{�ian journal of' Zoology, 1 30 ( 1  ) :  1 1 - 19. 
FoRR<\ L. , DE MF.ESTER, L. ,  C:oTT!.NIL, !(. & Dn10:--:T, H.J ., 2003. An update on the inland cladoceran and 
copepod fauna of Belgium, with a note on the importance of temporary waters. B,l_�ia11 ]011m,1/ ol Zoolo.gJ', 133 (! ): 3 1 -
36. 
GoTTO, V.,  1993. Commensal and parasitic copepods associated with marine invcrtcbratcs (and whalcs). Synopses of 
the British Fatma ( l\'ew Series), 46: 264 pp. 
Hr•IP, C., HrR�1.1r,;, R .  & \'1>-.;CX, :-.1. ,  1983. Subtidal mciofauna of the North Sea: a revicw. Biolo.�isch Jaarhoek 
Dodonaea, 5 1 :  1 1 6- 1 70. 
Ht RM.\N, R., 1 989. De struktuur van de meiobenthosgemeenschappen in de zuidelijke bocht van de Noordzec, met 
speciale aandacht voor Copepoda Harpacticoida. Ph.D. thesis Ghent l'niversity: 21 1 pp. 
K 1B IT 1, Z., 1 992. Copepods parasitic on fishes. SJ·nopses ol the British Farma ( Ne,v Series ), 47: 264 pp. 
LI1'DllERG, K., 1 950. Liste des Cyclopoides Gnathostomcs (Crustacés, Copépodes) de France, d'Allemagne, de 
Suisse, de Belgique et des Pays-Bas. La Feuille des Naturalistu ( N.S. ), 5: 8-10. 
i\l'H .-IRZI, ,\. ,  TACKX, l\1.L., DARO, M.H. ,  KhS.\l'Ll \, 1 . ,  C ITl'R,IO, R. & PooooR, N., 1 998. \'('inter distribution 
of phytoplankton and zooplankton around some sandbanks of the Belgian coastal zone. ]011mal of Plankton Research, 
20 ( 1 1 ) :  2031-2052. 
\' ,1r,. BENEDEN, P.J . ,  1 856. Les poissons des côtes de Belgique, leurs parasites et leurs commensaux. Mé1J1oiru de 
l' Académie ro)'ale des Sciencrs et des Lettres d, Rtl_�ique, 38: 1 (1() pp. 
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The minute, stygobiont cyclopoid Cradcrid/,1 1111isd��era (GR,\ETI-R, 1 908) belonµ;s to tbe cryptozoic fauna in leafl ittcr (FI!oRS & G!IL",;s;J 2000). 
The distribution of this species in Europe shows a rcmarkable coincidence with the extension ranµ;e of tbe beecb (Fa,�us srll'afica). (a) Adult 
female, in dorsal view; (b) adult male, in dorsal view; (c) adult male, in lateral view (drawing by H.  \'.1;-,; P.1 1·:sscm,;-,;). 
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BRANCHIURA - BRANCHIURANS or FISH LICE 

(YISLl'lZEt-; - BRi\NCH!Ol'RES, POL'X DE POISSONS - K!Ei\lEl'<Sï.H\'('J\NZKREBSE) 

Highly specialised ectoparasitic crustaceans with paired compound eyes and 1 -3 
median simple eyes; living on marine and freshwater fish; attaching to host by 

maxillae, modified into suckers or grasping claws; flattened oval body and carapace provide 
streamlining to prevent detachment from swimming host; ca. 1 30 describcd species world­
wide. 

Personal communications by Geoff BoxsH.\LL (The Natural History Museum, London) 
and Geoffrey FRYER (\X'indermere, Cumbria) . 

In the freshwater environment, one species was recorded and two additional onès 
are expected. Only the genus Arg11!11s has European representatives. The most 

widely distributed European species, A.rg11!11s foliace11s, is present in Belgium. Another 
common European species is A. coregoni, but, to our knowledge, it has not (yet) been 
observed in Belgium. It is unclear whether A. japonictts, which was introduced in Europe 
and shows a preference for fish monocultures (V1\N DAMME 1985), has been observed in 
Belgium yet. If not, it is highly expected. Information on the possible presence of marine 
fish lice in Belgian waters is not available. 

References and jttrther reading 
fR\ rn, G., 1 978. Parasitic Cupepoda and Branchiura. In: ILLIES, J .  (ed.), Lirnnofauna Europaea: 224-226. 
fRYER, G., 1 982. The parasitic Copepoda and Branchiura of British freshwater fishes - A handbook and key. 
Freshu•ater Biological Association Scientific P11blicatio11, 46: 87 pp. 
VAN D \MME, P., 1 985. Studie van de parasitocoenosen van enkele inheemse vissoorten (Salmo gairdneri RICHARD­
SON, A11g11i!la al(�llilla L. ,  Cyprinus carpio L. , Pleuronectes platessa L.). Licentiaatsthesis Kl'L: 19 1  pp. 



T ANTULOCARIDA - T ANTULOCARIDS 

Ectoparasitic marine crustaceans with highly modified body, consisting of a 
sacciform, unsegmented thorax and strongly reduced abdomen; both biramous 

and uniramous appendages present; parasitic on crustaceans, especially the deep-water 
forms; ca. 25 species described worldwide, but many more expected among others given 
the recent description (1 983) of the taxon. 

Persona! communication by Geoff BoXSHALL (The Natural History Museum, London). 

No species recorded but one to three species expected based on observations in 
adjacent waters. Specimens of the expected species are present in the Crustacea 

collection managed by The Natural History Museum in London. 

F11rther readil�f!. 
BoXSHALL, G.A. & LINC"LN, R.J . ,  1 983. Tantulocarida, a new class of Crustacea ectoparasitic on other 
crustaccans. }011mal ol Cmstatea11 Bioiogy, 3:  1 -16. 
Hl YS, R., BoxsH,\LL, G. ,\.  & LJ"iC:OLN, R.J., 1 993. The Tantulncaridan life cycle: the circle closed? }011mal ol 
Cmstacean Biolo.�r. 13 :  432-442. 

CIRRIPEDIA - CIRRIPEDS or BARNACLES 
(RANKPOTIGEN - CIRRIPÈDES - RANKEKFÜSSER, CIRRIPEDIEN) 

Sessile, marine, filter-feeding crustaceans that live attached to rocks, floating 
abjects, ships or animais; some are boring in calcareous substrates while others 

are parasitic; in the Thoracica, the most important and well-known group, the mande is 
usually covered with calcareous plates; pedunculate barnacles are living attached by a 
tough, fleshy stalk, called peduncle (e.g. Lepas); in sessile barnacles (e .g. Bafa1111s, f 'ermca), 
the stalk is reduced to a flattened basis and the calcareous plates completely surround the 
body; movable valves at the top can be opened to allow filter-feeding; parasitic and boring 
species are not covered with plates and show a reduced morphology; generally, thoracican 
barnacles, unlike the major part of the other crustaceans, are hermaphroditic; most boring 
and parasitic barnacles are dioecious; cross-fertilisation of their neighbours is generally the 
rule; ca. 800 species described worldwide. 

Questionnaire completed by Francis KERCKHOF (Marine Ecosystem Management / 
RBINS). 

Between 1 830 and present, 28 species have been reported for the Belgian waters. 
:t-,;ot all of them can be regarded as belonging to the Belgian fauna. Especially 

earlier workers often mentioned species brought in by fishermen, originating from remote 
fisheries. Other species have been found only occasionally (e.g. Ba/anus retimla!tts, B. 
triJ!,Oll11s), but until now their establishment and permanent presence has not been observed. 
Yet other species can be regarded as vagrants . They reach the Belgian marine waters 
attached to floating objects, often with a southern origin (e.g. most Lepadomorpha, 
Solidohafa1111s Jal/a_....-), or attached to stranded leatherback turtles (Stomatofepas elegans) . They 
occur irregularly in Belgian waters where they are able to survive for some time. 
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Hence, at this moment, only 13 species are considered as belonging to the Belgian fauna. 
The Thoracica are dominantly present with ten species (8 Balanomorpha, 1 Lepadomorpha 
and 1 Verrucomorpha). A partial spec1es hst ot this order can be found in V.\N FR.\l'Sl'M 
1 989. The parasitic Rhizocephala are represented by two species (Peltogaster pappri and 
Sacm!ina carcim) and the boring Acrothoracica by one (Trypetesa lampas). Based on the 
recorded species in adjacent waters, recent studies (KERCKHOF & C\TTRIJSSE 200 1 ) ,  the 
worldwide expansion of mainly Balanomorpha species and in-depth studies of the poorly 
investigated (parasitic) subgroups, three or four additional barnacle species are expected. 

Introduced species, ail Balanomorpha, play an important role in the Belgian barnacle fauna. 
Of the eight species belonging to the Belgian fauna, six are introduced through fouling or 
ballast water, and the expansion of the distribution area of some species normally occurring 
in more southern and warmer waters. E!t11ini11s modes/us, for example, was originally native 
to New Zealand and Australia, but reached the groynes and piers of the Belgian coast via 
harbours in south-east England, and has now become the most common barnacle species of 
the Belgian fauna. Another example is Ba/anus amphitrite. This species, typical for warmer 
waters, is now very common in the harbour of Ostend and present on buoys and groynes. 
As bard substrata are important for the settlement of barnacles, the overall creation of 
artificial habitats, such as groynes and especially harbour installations, added to the success 
of the Balanomorpha. 

R�fermces and f11rther readin?, 

B.ISSINDALE, R., 1 964. British barnacles with keys and notes for the identification of the species. 5_ynopses of the 
British Fatma ( Nm• Series), 1 4: 68 pp. 
DARWIN, C., 1851 .  ,\ monograph on the subclass Cirripcdia, with figures of ail  the species - The Lepadidae or 
Pedunculated Cirripedes. Ray S�ciety, London: 400 pp. 
DARWIN, C.,  1854. ,\ monograph on the subclass Cirripcdia, with figures of all the specics - The Balanidae, the 
Verrucidae, etc. Ray Society, London: 684 pp. 
l loEG, J. T. & LI 'TZEN, J ., 1985. Crustaœa: Rhizoœphala. Marine lnvertebrates of Scandinavia, Oslo, Universi­
tetsfor!aget, 6. 
1 I1·w 11·., P.H.i\1 ., 1 985. De rankpotigen (Crustacea-Cirripedia) van de Nederlandse kust. Tabdle11serie 1•a11 de 
Stra11d!l'erk.�emee11srhap, 28: 44 pp. 
KLRf'KHOF, F., 2002. Barnacles (Cirripedia, Balanomorpha) in Belgian waters, an overview of the species and recent 
c,·olutions, with emphasis on exotic species. ln: PI.ETERS, M. & V \N GOETHI.\I, J .L .  (eds), Belgian Fauna and 
Alien Species. Proceedings of the symposium held on 14. 12.2001 in Brussels. Bull, tin of the R q)'al Be{Rian Instit11te nf 
Natural Sciences, Biolo,gJ', 72, suppl.: 93-104. 
KERLhllOF, F. & CITTRIJSSE, A., 2001 . Exotic Cirripedia (Balanomorpha) from Buoys off the Belgian Coast. 
Se11cke11ber,gian" maritima, 31 (2): 245-254. 
V ,\o. FR Al ·snr, .'\ .. , 1989, Annorated check-list of the Thoracica of Belgium (Crustacea, Cirripedia). In: \X'ot'TERS, 
K. & B.IERT, L. (eds), Proceedings of the Symposium 'lnvertebrates of Belgium' held on 25-26 nov. 1 988 in 
Brussels. Royal Belgian lnstitute of Natural Sciences, Brussels: 1 59-1 63.  

NEBALIACEA - NEBALIACEANS 
(NEB,\LIA'S - NÉB:\LIES - MITTELKREBSE) 

Small, marine, mud-dwelling crustaceans characterised by a large bivalved car­
apace, consisting of two halves joined by an adductor muscle, a rostral plate 

covering the head and a caudal furca or tail; suspension feeding on bottom sediments; ca. 20 
species described wor.ldwide. 

Questionnaire completed by Jan MEES (Flanders Marine Institute) with the contribution of 
Ann DEWICKE and Bregje  BEYST (both Ghent University). 
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Only one species, Nebafia bipes, is present in the Belgian part of the North Sea. 
This species, with a maximum length of 12 mm, occurs in coastal areas through­

out the North Atlantic. No additional species are expected. 

F11rther readinJ!, 

l\1 ·\l < .HUM'., J . ,  1 984. Euphausiid, Stomaropml and Lcptostracan Crustaccans . .\'1•11opses qf the British l'a1111a ( Nell' 
.l'eries), 30: 91 pp. 

BATHYNELLACEA - BATHYNELLACEANS 
(FONTEIKKREEFTK' - BATHY�ELLACÈS - BRCNNENKREBSE) 

Blind, elongated crustaceans with seven or eight pairs of legs (peraeopods), 
typically occurring interstitially in fresh water (exception made for one species 

living secondary in polyhaiine conditions); length ranging from 0.5 to 3 .5  mm; no carapace; 
thorax and abdomen differentiated; eight free thoracic segments, fü·e pleomeric segments 
and a pleotelson (14 body segments); uropods well developed; occurring worldwide; 
Bathynellacea and Anaspidacea together form the Syncarida of \Vhich about 160 species 
are known worldwide. 

Persona! communication by Véronique GHENNE and Frank FIERS (both Royal Belgian 
Institute of Natural Sciences). 

One species, A11trobath_y11e!!a sta111nuri (J AKOBI, 1 954 ) ,  was discovered in August 
2002 in the hyporheic of a small tributary of the river Meuse, where it occurs 

abundantly. A second population was found in November of the same year. The taxon 
Bathynellacea was expected to be present in Belgium, which is now confirmed. The 
specimens are deposited in the collections of the Royal Belgian Institute of Natural Sciences. 
One or two additional species are expected. 

F11rther reading 

NoTENBOC >M, J .  & Dl' BooM, K., 1990. First record of the �roundwater crustaccans Bathynellacea in the 
Netherlands. Bea11fortia, 41 :  1 59-162. 

STOMA TOPODA - MANTIS SHRIMPS 
(BIDSPRINI...: fL\ANKREEFTEN - STOM.\TOPODES - HEL'SCHRECI'-ENKRFBSE, 1\1.\l'LFl'SSKREBSE) 

Marine, generally large (2-30 cm), raptorial carnivorous crustaceans typically 
occurring in shallow tropical or subtropical seas; living in individual burrows 

or in cracks or crevices from which they emerge to attack passing organisms; second 
thoracic limbs are specialised either to hold swimtning prey (e.g. fish, prawns) or to club 
and crack shells or exoskeletons (e.g. molluscs, crabs); ca. 400 species described worldwide. 

Questionnaire completed by Cees HoF (University of Bristol) . 

No species were recorded in Belgian waters until now, but one to three species 
are expected based on the occurrence of stomatopod larvae in the southern part of 

the North Sea and the Channel, the presence of adult specimens of Platysq11i!la msebia along 
the Atlantic coast of France and of Rissoides desmaresti, which is now considered to belong to 
the British native fauna, before the coasts of England, Wales and the Netherlands. \X'hile 
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taxonomie knowledge of this group in the neighbouring countries is good, no Belgian 
scientist with stomatopod expertise could be identified. 

Riferences andfHrther reading 

Hrn.Tlll 1S, L.B., 1 950. Decapoda - A. Natantia, i\lacrura Reptantia, Anomura en Stomatopoda. /"a11na z·an 
Nederland, 15 :  166 pp. 
\" l'J DFR B.1 IN, S .M.  & HOI.Tlll"IS, L.B.,  1 966, 1969. On tbe occurrence of Stomatopoda in the North Sea, with 
special rcferencc to larvae from the surface plankton near the lightship 'Texel'. Xdhalands Journal o/.\"ea Rese,zrch, 
vol. 3 ( 1 ): 1 - 12  & vol. 4 (3): 35(1-353. 

MYSIDACEA - MYSIDS or OPOSSUM SHRIMPS 
(,\,\SG.\RN.\LEN - M) SlDACÛS - SPALTPL SSKREBSE, SCH\X'EBG -\RNELEN) 

Generally small and often extremely numerous crustaceans with well-developed 
carapace and stalked compound eyes; most species live in or on the substratum or 

swim in the shallow waters above; many mysids are filter-feeders, except for some 
scavenging benthic forms and species preying on zooplankton; female mysids have a large 
brood pouch in which the developing stages are retained before being released as juveniles; 
1 ,022 species described worldwide. 

Questionnaire complcted by Jan J\lbES (Flanders Marine Institute). 

So far, 19 species have been observed and up to six additional ones (T,\TTF.RS.\LL 
& TATTERS,\LL 1951) are expected. Apart from the North Sea, mysids are also 

present in the tidal zone, in brackish water pools and estuaries. Especially in the turbid 
brackish water zone of estuaries, extremely high densities of mysids are noted (MEF.S et al. 
1 993). Up to 1,000 individuals of Neo»?ysis infe/!,er were found on 1 m2 in brackish water 
pools, Taxonomie expertise of this group is good; a representative collection is housed in 
the Ghent University. Brackish water systems are of csscntial importance for N, integer. 

In October 1 999, in a brackish pond, the Ponto-Caspian invader Hemin�ysis anomala was 
observed for the first time in Belgium (VERSLYCKE et al. 2000), and in 2000 and 2001, the 
species was collected in the Meuse (V,\NDEN BoSSCHE 2002). lts invasion could have 
dramatic effects on the zooplankton composition and abundance, given its strong pre­
ference for cladocerans over copepods as prey, Further research is needed to demonstrate 
the impact of this invader on local ecosystems. 

R�ferences and further readù�f!, 

B0RGHOl.lTS-BIERSTEKhR, C.H.,  1 983. ,\asgarnalen (Mysi­
dacea). Tabel!enserie mn de Stra11du·erkgememschap, 25: 1 1  pp. 
MEES, j., C.ITTRIJS:.I:, :\. & H -\�IERLYNCK, Ü., 1993. Dis­
tribution and abundance of shallow-water hyperbenthic 
mysids (Crustacea, l\I ysidacea) and euphausiids (Crustacea, 
Euphausiacea) in the Voordelta and the \X'esterschelde, 
south-west Netherlands. Cahiers de Biologie Marin,, 34: 1 65-
1 86 .  

Hemin�ysis anomafa (SARS, 1 907), a species of M ysidacea initially only known 
from the Caspian and Black Sea. In October 1 999, it was collected for the first 
time in Belgium. lt was found in a brackish remainder pond, connected ro the 
\'vesterschelde estuary via a sluice (from VERSLYCKE et al. 2000, courtes y of the 
Royal Belgian Society for Zoology). 

Mrrs, J. ,  DFW!{ KI · ,  \. & HAMERLYNLh, O., 1993. Scaso­
nal composition and spatial distribution of hyperbenthic 
communities along estuarine gradients in the 

\
X' ester­

schelde. Netherlands Jo11rn11/ of Aq11atic Ecology, 27: 359-376. 
T,\TTERSALL, W.M. & TATTERS -\LL, O.S., 1951 .  The Brit­
ish ;\fysidacea. The Ray Society, London. 
\' AN DEN Bt lSSCHE, J .-P., 2002. First records and fast spread 
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of five new (1995-2000) alien spccies in the River Meuse in Belgium: H_1pa11ia im•alida , Corbiwla fl11111i11ea, H,mÙH)'sis 
a11omala, Dikeroga111marus 1-illoms and Cra1i�ol!)'X pS<udoJ!.rarilis. !11: PEETERS, M. & V ,\>.; GoFTHE�l, J .L. (eds), Belgian 
Fauna and Alien Species. Proceedings of the symposium held on 14. 12.2001 in Brussels. B11lleti11 of the Ro_rai Be(gian 
!11stit11te of Sat11ral Scimces, Biology, 72, suppl.: 73-78. 
VERSLY<XE, T., J AN,SF.N, C., Lon:., K. & MEES, J., 2000. First occurrence of the Pontocaspian invader Hemifl()'Sis 
anomalo (SARS, 1907) in Belgium (Crustacea: l\lysidacea). Be{�ian journal of Zoology, 1 30 (2): 1 5:-158. 

CUMACEA - CUMACEANS 
(ZEEKOMMJ\'S - Cl 1M,\CJ�S - 011\fi\CEEN) 

Marine crustaceans occurring worldwide in predominantly benthic habitats; body 
length up to 35 mm; burrowing or constructing tubes in the sediment; feeding on 

organic matter in sediment or filter-feeding; swimming via anterior thoracic limbs, burrow­
ing via posterior ones; they may periodically emerge from the sediment and gather in the 
water column in what are thought to be mating swarms; females incubate the eggs in a 
brood pouch; ca. 1 ,200 species worldwide. 

Questionnaires completed by Ute ML'HLE�I !ARDT-SIEGEL (Zoological lnstitute and Zool­
ogical Museum, Hamburg) and Jan MEES (Flanders Marine lnstitute), with the contribu­
tion of Ann DE\X'IŒE and Bregje BEYST (both Ghent University). 

So far, 1 2  species have been recorded. At least three and up to 15 additional 
species are expected, based on the cumacean fauna observed along the French and 

British coasts. Psmdoct1111a gilsoni is described from Belgian manne waters. The most 
important European collections on cumaceans are housed in the natural history or 
zoological museums of London, Paris and Copenhagen. This group is taxonomically well 
known in western Europe. 

R�ferences and further readùiJ!. 
j cnŒS, N.S., 1 976. British Cumaceans. S)'ltopm of the British Fa,ma ( l"ù11• Series) ,  7: 62 pp. 
L.\ \".\1.EYI:, î\LS.S., 1984. Cumacca van Nederland. Tabdlemerù 1·a11 d, Stra11d11,.erk,�emeenschap, 26: 23 pp. 

TANAIDACEA - TANAIDACEANS or TANAIDS 
(SCHA.\RPISSEBEDDEN - T,\N,\IDACÙS - SCHEF.REJ\..\SSELN) 

Marine crustaceans living in mucous tubes or burrows in muddy sediments 
beneath shallow waters; body length ranging from 0.5 to 20 mm; poor swimming 

and crawling abilities; some tanaidaceans secrete a thread or 'life line', facilitating return to 
the burrow or tube; some species are filter-feeders, but most are raptorial; sex change is 
common in this group: in man y species, individuals begin life as females and breed once or 
more before molting to become functional males; females possessing a marsupial brood 
pouch; ca. 850 species described worldwide. 

Questionnaires completed by Graham BIRD (independent expert, United Kingdom) and 
Marco FAASSE (independent expert, the Netherlands). 

Three species have been recorded (two in HoLTHl · 1s 1950, one in V.\NOSMAEL el 
al. 1 982) and nine additional species could occur based on their presence in 

adjacent French, Dutch and British waters. However, the species _richness is expected to be 
relatively low because of the predominance of sandy or muddy substrates and the Jack of 
influence from either warmer Lusitanean or colder Norwegian waters. At present, there 
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seems to be no Belgian expert able to identify organisms to the species level. Representative 
collections for the European tanaidacean fauna are housed by The Natural History Museum 
in London and the Zoological Museum in Copenhagen. 

References and f11rther readinJ!, 
He 1LDH fi, D.1\1. & JONES, J .A . ,  1 983. Tanaids . .  \jnopses of the British Ft11111a ( tù11• Series ), 27 : 98 pp. 
HOI.THl'IS, L.B. ,  1950. Isopodes et Tanaidacés de la Belgique - Remarques sur quelques espèces de la zone 
méridionale de la mer du Nord. Bulletin d, l'I11stit11t roral des Scienm 11at11relles de Btz�iq11e, 26: 1- 19 .  
\',\l\( )S�I.\EL, C., \X'n.LI �IS, K.,.\., CL\I.YS, D. ,  \'11-,cx, '.\! .  & HEIP, C., 1 982. Macrobenthos of a sublittoral 
sandbank in the southern highr oi the North Sea. Journal of the ,\farine Biolo,�icul .·lssociutio11 of the 1 ;11ited Kùz�do111, 62: 
521 -534. 

ISOPODA - ISOPODS 

(PlSSEBEDDEN - ISOPODES, CLOPORTES - ASSELN) 
Dorsoventrally f1attened crustaceans without carapace; body length from 0.5 to 
500 mm (Batlt1nom11s giganteus), although most species are less than 20 mm long; 

worldwide distribution and present in marine, freshwater and terrestrial habitats; varying 
feeding habits: isopnds are predators, herbivore_s, saprovores or parasites; most have strong 
biting and chewing mouth parts, but parasitic forms are oftcn adaptcd to suck the body 
f1uids of their hosts; females incubate the eggs in a brood pouch; the fossil record, althnugh 
limited, suggests that this group dates back to, at least, the Carboniferous; ca. 10,000 species 
worldwide. 

Questionnaires completed by Karel \X'< >UTERS (Royal Belgian Institute of Natural Sciences) 
for the terrestrial species and by Guido RAPPÉ (National Botanic Garden of Belgium) for 
the marine and brackish water species. Frank FIERS (Royal Belgian Institute of Natural 
Sciences) provided information on the freshwater species. 

Thirty-three terrestrial species have been recorded (Wol'TERS et al. 2000, with 
checklist of 30 species, one subspecies and one species of which the record is 

doubtful; Locr-.:: & \' .\ 'ACKER 1 999, Loo:. & Dl'RWAEL 2000 and Loo:. 2001 ) .  Five spccies 
can be qualified as alien species. A cartography showing the distributional records of 30 
terrestrial isopod species in Belgium is available in WOL 'TERS et al. (2000). The highest 
species richness is found in calcareous areas. Six additional species are expected following 
BERG & \X'I_JNHOVEN ( 1997). The terrestrial isopods are taxonomically well known and a 
representative collection, including the marine and brackish water forms, is housed in the 
Royal Belgian Institute of Natural Sciences. 

ln the marine and brackish water environment, 31  species are recorded (R.\PPÉ 1989, with 
species list) while 10 to 1 5  additional species may occur (GL\ÇON 1 977, HU\X'AE 1977). The 
highest species richness is found in the North Sea, followed by the tidal zone and the coastal 
area. The species Prodqj11s ostendensis, living parasitically on the mysid Gastrosacms spinijer, is 
described from Belgian marine waters. If present trends persist, two marine species will 
have disappeared from Belgium during the following dccadcs. The conservation of the 
brackish water environment is essential for the survival of some species. 

Four freshwater species, two epigean and two hypogean, are known to occur in Belgium. 
Additional hypogean species might be present. Proase!!us herma!!ensis, described from grave! 
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beds of the river Meuse, is apparently endemic in the Meuse basin wi_th four published 
localities in Belgium and one in the Netherlands (HENRY 1 974). 

References and further readinl!, 

Bl,Rc,, 1\1.P. & \X'tJNH< l\'1.1', \X'., 1 997. Landpissebedden. ll"etensrhappelijk, Alededelù,�m KNNI ·, 221 :  80 pp. 
GLAÇON, R., 1 977. Faune et flore du littoral du Pas-de-Calais et de la Manche orientale. Wimereux: 51 pp. 
I-JE1"R\', J . · P., 1 974. Sur la présence d' :\selles hvpogés aux Pays-Bas: Proasdl11s ra1•dticus et Proasellus htrmallensis 
(Crustacea, Isopoda, Asellota). B111/eti11 1•a11 het Zoolo.�isch M11se11m, 3 (24): 221-228. 
Hort-..IN, S., 1 99 1 .  A key to the woodlice of Britain and lrcland. Field St11dies, 7: 599-650. 
Hl'W.IE, P .H.M. ,  1 977. De Isopoden van de Nederlandse kust. IY'etenschappelfjke Mededelin.�m KN,VT ·, 1 18: 44 pp. 
HnnE, P.H.M. & R \PPI\ G., 2003. \X'aterpissebedden. Jr'etenschappelijke .\tededeiùwn KNNI ·, 226: 56 pp. 
Loo;:, K., 2001 .  Trichoniscoides sarsi (P.\TIENC6, 1 908): a new species for the fauna of Belgium (Isopoda, 
Trichoniscidae). B11//eti11 d, la Société r�wle be{�, d' Ento111olo.�ie, 13"' : 29-3 1 .  
Loo;:, K.  & Dl'R\\',\U, L . ,  2UUO. Miktonisms patiencei (\' ANDEL, 1 946): reported for  the fïrst time i n  Belgium 
(lsopoda Trichoniscidae). Bulletin 1•a11 de Koni11klijke Beft.ische I 'erenigùzg 1•oor Entomologie, 136 (1 -4): 2 1 -23. 
Lon:, 1..::. & V \N,\CKr:R, S., 1999. Isopods on the gravelbanks of the Meuse (lsopoda). Bulletin mn de Koninklijke 
Bel,�ische l 'ere11��Ù(� t•oor F.11to111olo,gie, 135 (7-12): 193- 196 .  
OJ.I\'ER, P.G. & Mt •:ECH.\N, C.J . ,  1993. \X'oodlice . .  trnopses o/' fhe British Fa,ma (l\'e11· Se1'ies) ,  49: 1 3 6  pp. 
Prnx, Ph., 1 959. De landpissebcdden ( lsopoda Oniscoidea) van België en . ederland. U"etemchappelijke Mededdùw11 
KNXI ·, 31 : 12 pp. 
R.\PPI'., G., 1989. Annotated checklist o.f the marine and brackish-watcr lsopoda (Crustacea, ;,..ralacostraca) of 
Belgium. In: \X'ot'TERS, K. & B \ERT, L. (edsJ, Proceedings of the Symposium 'Im·ertebrates of Belgium' held on 
25-26 nov. 1 988 in Brussels. Royal Belgian l nstitute of Natural Sciences, Brussels: 1 65-1 68. 
\X'ol'TERS, K. ,  T \\'ER IER, J.M. & MEl'RISSE, L., 2000. Distribution and bibliography of the terrestrial Isopoda 
(CrustaceaJ of Belgium. Bulletin 1•a11 het Koninklijk Bel,�isch lnstituut t•oor Natu111'U'efenschappe11, Biologie, 70: 193-205. 

AMPHIPODA - AMPHIPODS 

(VLOKREEFTE1' - A:\IPHIPODES, Pl'CES DE PL\GE ou DE RIV.\GE - FLOHKREBSE) 
Laterally compressed malacostracan crustaceans with worldwide distribution; 

• length usually ranging from 1 to 30 mm, with a few larger species; maximum 
length record: 340 mm; mostly marine, but a significant number of freshwater species and 
some semi-terrestrial and terrestrial ones occur; most amphipods are benthic, with free­
swimming, crawling, burrowing, nestling, tubiculous and commensal forms; about 5 °,ô are 
pelagic; only a few species are parasitic; feeding modes are diversified: some are predators or 
scavengers, but detritivorous, grazing and filter-feeding forms are also well represented; as 
in the isopods, the eggs are incubated in a thoracic brood pouch; at least 7,500 species 
described worldwide. 

Questionnaire completed by Claude DE BROYER (Royal Belgian lnstitute of Natural 
Sciences) with the contribution of Jan VANA\'ERBEKE (Ghent l lniversity). Additional notes 
provided by Marco FAASSE (independent expert, the Netherlands), 

Following an unpublished checklist and database, 1 26 species have been re­
corded, subdivided in 1 00 marine and brackish water, ten subterranean, six 

freshwater, eight semi-terrestrial and at least two species found as ectoparasite or commen­
sal on cetaceans stranded in Belgium (HAELTERS 2001 ). Following their occurrence in 
adjacent parts of the North Sea and on the invasive character of some freshwater amphi­
pods, up to 1 20 additional species can be expected. Taxonomie knowledge of this group is 
moderate to good and a representative collection is housed in the Royal Belgian Institute of 
Natural Sciences. During the last decades, the number of recorded species increased slightly 
because of the further improvement of the faunal knowledge and the invasion of some 
species mainly coming from neighbouring countries. 
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Gammar11s tigrin11s and Crangoit)'-': psettdogracilis, both originating from North America, and 
the Ponto-Caspian Dikerogammartts t•il!ostts (killer shrimp) and Corophi111J1 ct1rrispin11111, have 
been found rather recently in freshwater systems in Belgium. The southern European 
Echi11ogammar11s berilloni (oldest observation dates back to 1925) and the Mediterranean and 
Ponto-Caspian Orchestia ca1ù11ana (around 1900) arrived earlier (VERCAl "TEREN & \X'ol'TERS 
1 999, VANDEN BosSCHE 2002, \X'Ol'TERS 2002). Caprel/a nmtica, originating from the West 
Pacifie, was discovered in our coastal waters (F1\ASSE & KERCKHOF, in prep.). For Belgium, 
the highest specics richness is found in the marine waters, follo\ved, in decreasing order of 
amphipod diversity, by the freshwater fauna of Upper and Middle Belgium with the Sonian 
Forest. The conservation of subterranean waters of good quality is essential for stygobiont 
amphipods. 

Riferences and jurther reading 
B -\L\Zn:, J ., 1 954. Les amphipodes troglobies et phréatobies de la faune gallo-rhénane. ,..Jrchit-es de Zoologie 
expiri111entale et .�inérale, 91 (lJ :  153-193. 
F -\ �SSE, :\L & KERCKHO!', F. ,  in prep. Notes on the ecology and morphological variability of Caprdla 11111/ica 
Sclll'RIN, 1 935 in Belgium and the Netherlan<ls. 
F,\\SSE, M. & ST!KY< >ORT, E., 2002. Mariene en estuaricne vlokreeftjcs van zachtc bodcms in het Deltagcbied 
(Crustacea: Gammaridea). J'\'ederl,111dse Fau11istisch, Mededdùw11, 1 ": 57-86. 
GLEDHILL, T., StTCLIFr-E, D.\\'. & \'('JLLL\MS, D.\'C, 1993. British Freshwater Crustacea l\lalacostraca: a key with 
ecolugical notes. FresbJl'aler Bin/0

0
�ical _•Jssociation Scie11ti/ic P11blication, 52: 1"3 pp. 

H.\ELTI.RS, J . , 2001 .  De walvisluis hoc1·a11111s delphi11ii (Gt•i0R1,-M�:NEVJ1.I.E, 1 837) aangetroffcn op een witsnuit­
dolfijn La,Re11orh)'11ch11s a!birostris (GR \Y, 1 846) en ma,saal parasitcrend op een bruinvis Phorn,11a phocoena ( L.,  1758). 
ne Strandz-lo, 21 (3): 107-1 1 2. 
l- loFrM \NN, J . ,  1963. l'aune des Amphipodes du Grand-Duché de Luxembourg . .  ·Jrchins Institut Gra11d-D11cal de 
L11xe111ho11r

0

R, 29: 77-128. 
LIM.Ol.N, R .J . ,  1 979. British Marine Amphipoda: Gammaridea. British Museum (Natural History): 658 pp. 
PINKSTER, S. & PL -ITVOET, D., 1 986. De vlokreeften van het Nederlandse oppervlaktewater. U",te11schappelijke 
Mededelingen Kl'•.' :\J T ·, 1 72: 44 pp. 
SCHELLI,NBERG, A., 1942. Flohkrebse oder Amphipoda. Die Tienl'elt Deutschlands und der a11,�rmze11den Meeresteile, 40 
( l -4): 252 pp. 
VAr>.DE1' BosSCHE, J.-P., 2002. First records and fast spread of five new ( 1995-2000) alien species in the River 

Meuse in Belgium: H1pa11ia Îlll'alida, Corbimla f!uminea, Hw1i-
111J•sis anomala, Dikeroga1J1mams l'illosus and Cran,RO'!YX psnido­
gracilis. ln: PLETERS, l\L & VAN Gor.THEM, J .L. (eds), 
Belgian Fauna and ,\lien Species. Proceedings of the sym­
posium held on 14.12.2001 in Brussels. B11/leti11 of th, Roral 
Belgian Institute of Nat11ral Sciences, Bioln,gy, 72, suppl.: 73-78. 
VERL \l'TEREN, T. & \X'ol'TERS, K., 1 999. Ga1111narus tigrù1J1s 
S1--.XTON, 1 939 en Crmwn_rx pseudo.�raci!is Bol 'SFll·LD, 1 958, 
twce nieuwe vlokreeften (Crustacea, Amphipoda) in de 
provincie Antwerpen (België): aanwinst of bedreiging? An-
kona Jaarboek 1998: 73-85. 
WOL'TERS, K. ,  2002. On the distribution of alien non­

The caprellid amphipod Caprella mutica SCHl'RIN, 1935, a west Pacifie species, 
recently discovered in Belgian and Dutch coastal waters (drawing by R. VAr>. 
Ül'TRY\'E). 

marine and cstuarine macro-crustaceans in Belgium. B11!/eti11 
of the Roral Be<�ian Instit11te of Nat11ral Sciences, Biology, 72: 
1 19- 129. 
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EUPHAUSIACEA - EUPHAUSIDS 
(LICHTGARNALEN, KRILL - El'PH.\l'SL\CÉS - LEl'CHTKREBSE) 

Marine, pelagic, shrimp-like crustaceans with shallow carapace, ranging from 40 
to 1 50 mm in length; species often have wide longitudinal but restricted latitudinal 

distributions; sometimes exceedingly numerous, forming dense swarms; maj.or food source 
for predators (e.g. fish, squid) and macro fi!ter-feeders (e.g. baleen whales); are of increasing 
economic importance to humans; about 90 species described worldwide. 
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Questionnaire completed by Jan MEES (Flanders Marine lnstitute), with the contribution of 
Ann DE\X'ICt-:E and Bregje BEYST (both Ghent University). 

Only one species, N__yctiphanes co11chi, has been recorded in Belgian marine waters. 
This species mainly occurs during winter but never displays high densities and 

thus cannot be regarded as an important food source for higher trophic levels. Based on 
MAl'CHLINE ( 1984), no additional species are expected. 

R�fere11ces a11df11rther readit(� 

BRINTON, E., OHM \N, 1\1 .D., TOIX'NSFND, r\. W., K>:IGHT, M.D. & BRIDGUL\N, A.L. ,  1 999. Euphausiids of the 
\'Çorld ücean. \X'orld Biodiversity Database. Expert Center for Taxonomie Identification, cd-rom. 
M Al'CIII.INE, J ., 1 984. Euphallsiid, Stomatopod and Leptostracan Crustaceans. Srnopses of th,· British Fatma ( Nell' 
Series), 30: 91 pp. 
MEU, J ., C \TTRIJSSF., ,\. & H.\MFRI.YNCK, ü., 1 993. Distribution and abundance of shallow-water hyperbenthic 
mysiJs (C:rustacea, MysiJacea) and euphausiids (Crustacea, Euphausiacea) in the \'oordelta and the \X'estcrschelde, 
south-west l',;etheriands. Cahiers de Biolo,�ie Marine, 34: 1 65-1 86. 

DECAPODA - DECAPODS 
(GARN,\LEN, KR,\BBE:-J en KREEFTEN, TIENPU0TKREEFTEN - DÉCAPODES - ZEHNFl1SSKREBSF.) 

Major and most conspicuous group of malacostracan Crustacea including crabs, 
lobsters, crayfish, hermit crabs (suborder Reptantia) and prawns (suborders 

Dendrobranchiata, Stenopodidea, Caridea, Eukyphida and Euzygida); possessing large 
carapace which covers head and thorax, and encloses gills; first three pairs of thoracic 
limbs are specialised for food handling; in ail decapod species, the females brood the eggs, 
with the exception of the dendrobranch prawns which shed the eggs into the water; ca. 
10,000 species are known worldwide. 

Questionnaire completed by Cédric D'llDEKE�! D' Acoz (scientific associate, Royal Belgian 
lnstitute of Natural Sciences). 

So far, 60 species have been recorded and 12 additional ones are expected. Both 
numbers are based on the collection 'E.x-p!oration de la Mer' (assembled by 

G. GILSON 1 899-1 939 and housed in the Royal Belgian Institute of Natural Sciences), 
ADEMA (1991)  and several small publications. Other collections are kept by the Zoological 
Museum of the University of Liège and the North Sea Aquarium in Ostend. The species 
number has augmented with six species since 1 950 because of an increase of the faunal 
knO\dedge and the introduction of alien species. The highest species richness is found in the 
North Sea, followed by the tidal zone and l pper Belgium. Habitats with an essential 
importance for decapod species are running waters (GERARD 1 986). 

Since 1 900, eight alien species have established more or Jess stable populations in Belgian 
waters. One example is the freshwater crayfish Orcomctes !imosus, originating from the 
eastern part of the l'SA, which is now by far the most common crayfish in Belgium. lt 
is very resistant to pollution and a vector of the crayfish plague, which has a dramatic 
impact on European species. If present trends persist, the native species Astams astams will 
disappear from Belgium because of the crayfish plague, the competition with exotic species 
and the pollution and destruction of habitats (GERARD 1986). Other freshwater invaders are 
the southern European A{yaeph_yra des/JJaresti (probably first recorded in Belgium in 1 895), 
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the Turkish or narrow-clawed crayfish Astacus leptodar()'fus, the North American signal 
crayfish Pac{fastams feni11sm/11s, the blue crab Callinectes sapid11s (first Belgian record: 1981) ,  
the Ù\, arf crab Rhithropanopeus harrisii (first Belgian record: 1985) and the Chinese mitten 
crab F.riocheir sinensis (first Belgian record: 1 933) (WoUTERS 2002). Furthermore, Asian 
shore crabs of the genus He111zf!,rapst1s are rapidly spreading along the European coasts, with 
a quickly expanding population in the southern part of the Dutch marine waters (D'UDE­
KEM D'Acoz & F \,\SSE 2002, BRETON et al. 2002). In the near future, they can be expected 
in Belgian waters, with a possible negative impact on the native marine and estuarine fauna 
and flora. 

References andji1rther readin,R, 

Am.11 A, J .P .H.M. ,  199 1 .  De krabben van Nederland en België 
(Crustacea, Decapoda, Brachyura). Nationaal Natuurhistorisch 
Museum, Leiden: 244 pp. 
BRETON, G., F \.\S;b, M ., Nom., P. & VINCE:.NT, T., 2002. ,\ 
new a lien crab in Europe: f Ie111zgrapst1s sa11.�11i11t11s (Decapoda: 
Brachyura: Grapsidae). Jo11mal of Crmlacean Biolog)', 22 (1 ) :  1 84-
1 89. 
DTDH,l'�I o' Acoz, C. , 1999. Inventaire et distribution des 
crustacés décapodes Je l'.\t!antique nord-oriental, de la Mé­
diterranée et des eaux continentales adjacentes au nord de 
25°N.  PatriJJ1oi11es 1Yat11rels ( MH:\'P SPS), 40: 383 pp. 
DTDEKE�I D' :\u >Z, C. & F.\ \SSF., :\1., 2002. De huidige status 
van Honi,graps11s san,�11i11eus (DE 1 1  \ \N, 1835) en H. pe11icillat11s 
(DI H .\ \I',, 1 835) in de noordelijkc ,\tlantische Oceaan, in hct 
bijzonder in Nedcrland, met opmerkingen over hun biologie 
(Crustacea, Decapoda, Brach, ura). Het Zeepaard, 62 (4): 101-
1 15. 

Male spccimen of the Chincse mitten crab Eriochtir si11emis H.  MILNE 
ED\� .\RDS, 1 854 (carapace width: 8 cm). This species was observed for the 
first time in Belgium in 1933. llntil the early 1 950s, it was a common to very 
common species in estuarine and inland waters; afterwards it disappeared 
almost entirely. Since the 1 CJ80s, it has gradually reappeared along the coast 
and in the basins of the ri vers Y scr and Scheldt, even in lowland canais, 
smaller rivers and isolatcd ponds (drawing by \'. LI•.CLrRCQ, (; RBJNS). 

GER,\RD, P., 1986. Les différentes espèces d'écrevisses en 
Belgique et leur répartition géographique. Station de re­
cherches forestières et hydrobiologiques Groenendael-Hoei­
laart, Travaux Série D,  54: 25 pp. 
HOI.THl 'IS, L.B. ,  Hr.EREBOL"T, G.R. & i\DEM \, J .P .H.1\1., 
1 986. De Nederlandse Decapoda (garnalen, kreeften en krab­
ben). ir·,1e11schappelijke Mededelin.�en KNS I  ·, 1 79: 66 pp. 
\'1t;NEl0X, 1:-.., 1'.EITH, P. & Noi.1., P.Y., 1993. Atlas prélimi-
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naire des crustacés décapodes d'eau douce de France. P,1tri-
111oi11es Sat11rtls (1\IHNP/SP::--:J, 14: 56 pp. 

\X0ot·T1.R", K., 2002. On the distribution of alien non-marine and estuarine rnacro-crustaceans in Belgium. B11/leti11 of 
the Roral Be��ian Institute of fo:atural Scimces, Biologr, �2, 1 1 9-12(). 

PENT ASTOMIDA - TONGUE WORMS or PENT ASTOMIDS 
(TONGWURMEN - PENTJ\STOMIDES - ZL'NGENWÜRMER, PENTJ\STOMI[)EN) 

- Small group of vermiform parasites with unsegmented body, ringed externally 
' and legless; living in the respiratory tracts of reptiles and also some mammals and 

birds; body higbly reduced, up to 15 cm long, males are usually much smaller; mouth lies 
between two pairs of retractable claws used to ding to the respiratory epithelium; several 
species occasionally infect the human nasal passages, but usually without causing symp­
toms; ca. 1 10 species worldwide. 

Questionnaire completed by John RILEY (University of Dundee). 

No Belgian pentastomid records are known to us, although at least three species 
are expected to occur. Reif!,hardia sternae, a parasite occurring in the air sacs of 

seagulls, was recorded among others in the Netherlands and will almost certainly occur in 

/,, J( l i .< l( , I <  \I l ) J \  l " l\ � l ï ï  



Belgium. Reigh�rdia lomviae is found in the air sacs of guillemots (L ria aalge) and puffins 
(Fratermla arctica) and is also expected to occur. Adults of Ling11atttla serra/a parasitise the 
nasal sinuses of faxes ( T  -,tlpes 1111/pes) and possibly domestic dogs (Canis jatJJi!iaris), while 
intermediate stages are found in grazing animais such as rabbits, hares and sheep. This 
species is aJso expected to occur aJthough it will probably be Jess common than the two 
bird-parasitising species. No BeJgian expert able to identify organisms to the species level 
was found and taxonomie knowledge is lacking. 

References and f11rther reading 

BLAGBl'RN, B.L. ,  HLNDRIX, C.M. & Cl'RRENT, \X'.L., 1 983. Canine linguatulosis. Couine Proctite, 10:  54-55. 
DYO:, J., 1 984. Reï_�hardio l01111•iae sp. noY., a new pentastomid from the guillemot. J'-:onvegian ]011rnal �( Zoo/ogy, 23: 
97-109. 
RILEY, J . , 1 972. Sorne observations on the life cycle of Reighardio stemae DIESII\.G, 1 864. Zeitschrift Jiïr Parasitenk1111de, 
40: 49-59. 
RILEY, J ., 1986. The biology of pcntastomids. _•ld1•a11ces i11 Porasitolog)', 25: 48-128. 

ANNELIDA - SEGMENTED WORMS or ANNELIDS 
(RING\X'ORi\lEl\i, GELEDE \'fORMEN - .\NNELIDES, VERS ANNELÉS - RINCEL\X'f'RMER) 

Segmented, coelomate worms with a body wall consisting of both circuJar and 
longitudinal muscle fibres; transparent, moist cuticle covers body; ail annelids 

except leeches have chitinous hair-like structures, called setae; fossil record goes back to the 
Cambrian, maybe to the Precambrian; include the Polychaeta, 'Archiannelida', Hirudinea 
and Oligochaeta. 

POL YCHAET A - BRISTLE WORMS or POL YCHAETES 
(BORSTEL\X'ORMEN, \'FELBORSTELIGEN - POLYCHÙTES - VJELBORSTER, BORSTEN\X'l'RMER) 

By far the most extensive class of annelids; inside and outside segmentation; 
possessing parapodia and numerous setae; present in every marine habitat, 

uncommon in fresh water, some are parasitic; polychaetes are a dominant component of the 
macrobenthos of many marine habitats, and in some areas they dominate the biomass; most 
polychaetes are burrowers in sand or mud (sand worms, tube worms), with appendages for 
feeding; other bristle worms are errant and tend to have well-deYeloped eyes and sensory 
appendages; finally, some poly�haetes have a permanently pelagic existence and often 
predate on pJankton; ca. 9,000 species described worldwide, at least 10,000 additional 
species to be expected. 

Questionnaire compJeted by Markus BOGGEMANN (Johann Wolfgang Goethe L'niversity, 
Frankfort). Additional information from Ingrid KR<"lNCKE (Research Institute Sencken­
berg) and Jan GoV,\ERE (Royal Belgian Institute of Natural Sciences). 

Based on f-L\RTMA1'N-SC:HR()DER (1996), and BôGGEMANN ( 1 998), some 450 
species are expected. The vast majority occur in the marine zone, aJthough a 

few species are expected in brackish water, and most species live in or on the sediment. The 
number of recorded species is uncertain and probably lies between 200 and 250 (pers. 
comm. J. GO\':\ERE). There is a Jack of published overviews on the Belgian polychaetes. Up 
to 1 995, some 160 species were recorded in the Netherlands. Only one expert able to 
identify organisms to the species level could currently be identified in Belgium. Since 1970, 
the number of recorded species in western Europe has increased by some 30% .  There seems 
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to begin a trend of intruding species from warmer waters. The Ponto-Caspian I Jypania 
im•alida is an example of a recent introduction. lt was first recorded in the Meuse in 2000 
(VANDF.N Bus�CHh 2002) and seems to have already reached Antwerp via the Albert Canal 
(pers. comm. T. VERC1\l'TEREN). 

Re(erences and jurther readinJ!, 

fülG(,I \l IN1', M. ,  1998. Polychacten aus der Deutschen Buche. Co11rier Forsch111wi11stit11t Sn1ck,11ber_�, 202: 135 pp. 
H .\RT�r ,l:S:N-S( .HR< )[)ER, G . ,  1 996. Annelida, Borstcnwürmer, Polychacta. Di, Timnlt Deutscbla11ds 1111d der a,z�ren­
zenden Meeresteile, 2e Aufbge, 58: 648 pp. 
\' 1:---DEI'. B( )ssc:111,, J .-P., 21 102. First records and fast spread of fü·e new (! 995-2000) alien species in the River 
Meuse in Belgium: Hrpania ùu•alida, Corbic11la fl11111iuea, Hrlllimrsis a110111ala, Diker�gam111arus 1·il/0s11s and Cra1z�o1!yx 
psettdo,�racilis. In: PEETERS, l\I. & V \1' GuETHHI, J .L .  (eds), Belgian Fauna and Alien Srecies. Prnceedings of the 
symposium held on 14.12.2001 in Brusscls. B11/leti11 of the R�ral Bef.�ia11 Insti/11/e �l N,:i/11ral Scienm, Biology, 72, suppl . :  
73-78. 

'ARCHIANNELIDA - ARCHIANNELIDS' 

(ARCI IL\NNELIDF.N - ARCHIANNELIDES - llRRlNGEL\X'ÜRi\lER) 
This categor] IJ'as createdfor a gro11p �/generaf!y minute annelids, pres111ned to be primitiJJe 
becat1se of their si!Jlple bot(y struct11re. This simple !Jlorpho/ogy is no11• regarded as secondary 

and rdafrd to the i11terstitial habitat �f the animais. Most archianne!idal! fa!Jli!ies, and the ca. 50 
encompassed species, are to be tran�(erred to the Po{rchaeta and the catep,or_r ' Archia1111e!ida' sho11!d be 
e!i1J1i11ated (\'.;'F.STHEIDE 1990). For additio11al ge11eralfea/11res, see !lllder Pol)'chaeta. 

Questionnaire completed by \X'ilfried \X'ESTHF.IDE (UniYersity of Osnabrück). 

As for the Polychaeta, the number of recorded species of this group in Belgium is 
uncertain (but probably very low) because of fragmented data (eight species 

recorded in the Netherlands). Sorne 20 species should occur based on \X'ESTHEIDE ( 1 990, 
with species list), while up to five additional species could be expccted. Ail species belong to 
the interstitial marine meiofauna. Species of the families Nerillidae and Protodrilidae 
probably dominate this group in Belgium. Habitats with essential importance for the 
survival of these species are sandy intertidal and subtidal areas, especially the coarse sand 
areas without much detritus. 

Reference 

\X'ESTHEIDE, W., 1 990. Polychaetes: Interstitial families. 5_ynopses of the British F01111a ( Ne1t' Series), 44: 1 52 pp. 

HIRUDINEA - LEECHES 

(BLOEDZL1IGF.RS - SJ\NGSL'ES, HIRl'D!NÉES - BLl 1TEGEL, HIRUDINEEN) 
Blood-sucking, hermaphroditic annelids possessing chitinous j aws, a cocoon­
secreting clitellum and a fixed number of somites; body usually flattened dorso­

ventrally, lacking setae, parapodia or tentacles; usually with anterior and posterior suckers 
for attachment to host and locomotion; predators, ectoparasites or scavengers; ·usually 
occurring in fresh water, some species in the marine or terrestrial environment; ca. 500 
dcscribeJ species worldwide. 

Questionnaires completed by Eike NEL'BF.RT (Forschungsinstitut und Naturmuseum 
Senckenberg) and Wilfrida DECRJ\Ei\lER (Royal Belgian Institute of Natural Sciences). 
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Nineteen species have been recorded, two of which were found on imported 
marine fish species (VERRIEST 1950, DE P AC\'(' & VERRIEST 1963, MAQl'F.T 1 985). 

Additionally, one marine species for Belgium is mentioned in NEl1BERT & NESE?\f.\NN 
(1 999). Sorne more species are expected following their presence in neighbouring countries, 
Information on general trends is not available. The well-known Himdo medici11a/is has 
become rare (MAQl 'ET 1985), although this author adds that more sampling of freshwater 
bodies is required. lt is the only vermiform species protected by the Bern Convention. In 
general, taxonomie knowledge of this group in Belgium is considered i:°"sufficient, similar 
to most parts of Europe, and it would be recommended to build a Hirudinea collection 
covering al !  types of freshwater systems (pers. comm. E. NEl'BERT). A number of leech 
species occurring in Belgium are part of the collections of the natural history museums of 
Budapest, London and Senckenberg. Habitats essential for the survival of leeches are fast 
running waters characterised by natural conditions and potamic biotopes with natural shore 
conditions. 

Rifere11ces a11df11rther readin/', 

DE P. \l \X ,  N. & V \NNI "\'El., R . ,  1 99 1 .  Macro-invcrtebrarcn en waterkwalitcit. Stichting lccfmilicu :\mwcrpen: 
3 1 6  pp. 
DL PAl 'W, N.  & \'1-.RRHSr, G., 1963. Hirudinea van België en Nederbnd - Bloedzuigerrabcl. lïtgave ,•an de 
Belgische Jeugdbond voor Natuurstudie. 
DRESSCHER, T. & HtGI.J:R, L., 1982. De Nederlandsc bloedzuigers · Hirudinea. fl"etenschappelijke Mededelùw11 
KNS f ·, 1 54: 64 pp. 
;\1.\QL'ET, B., 1985. La sangsue médicinale, 1 -Iirudo medici11alis, une espèce dont le statut est incertain en Belgigue. Les 
J\;a111ralisfl s be��es, 66 (2): 33-45. 
:-,;ITBl ,RT, E. & NES!é�I \tsN, H., 1 'l99. Annelida, Clitellata - Branchiobdellida, :\canthobdellea, Hirudinea. 
Siif.i'i1•asser/a1111a 1·011 Mittele11ropa, 6 (2): 178 pp. 
Vl'.RRIEST, G., 1 950. Contribution :i l'étude des H irudinées des eaux douces de la Belgique. Biolo,�isch Jaarhoek 
f)odo11aea, 17: W0-243. 

ÜLIGOCHAETA - EARTHWORMS and AQUATIC OLIGOCHAETES 
(REGE:--:WOR?\IEN en ZOET\'C.\TERBORSTEL\'(,'ORMEN, \'ïE INIGBORSTEL!GEN - \'ERS DE TERRE et 
OUGOCHÈTES AQL:.\TlQl'ES - \X"ENIGBORSTER) 

Recmt{r, O/igochaeta and Hir11di11ea ht111e bem joined in the ta.;:011 Clite!/ata (MARTIN 

-
2001). Hermaphroditic annelids with inside and outside segmentation; possessing 

a clitellum and few setae, but no parapodia; new segments added throughout life; two-third 
of the species are earthworms (terrestrial species usually burro\\' in moist soils); many 
s pecies in fresh water, a few hundred in the marine environment, some are parasitic; ca. 
6 ,000 described species worldwide. 

Questionnaires completed by Guy JoSENS (l'niversité Libre de Bruxelles) for the terrestrial 
species and by Patrick MARTIN (Royal Belgian lnstitute of Natural Sciences) for the aquatic 
spec1es. 

Up to 1999, 52 species were recorded in the marine and freshwater environments 
(MARTENS 1989, MARTIN 1 992, both with partial species list). ln J une 2000, a new 

species for the Belgian fauna, f "ejdo1'sk:)'ella comata, was found in a small lake in Vosselaar, 
Province of Antwerp (VERr.,\l'TFREN et al. 2001) .  The aquatic fauna is dominated by the 
families Naididae (27 species) and Tubificidae ( 1 7  species). Sorne 20 additional species are 
expected, based on the oligochaete fauna of the Netherlands (Mor. 1 984). Taxonomie 
knowledge of the aquatic oligochaetes is considered to be moderate, and a representative 

Zt >< l l .< 1\ , I (  \ 1  l Jl \ l lb!TY 1 8 1  



1 82 

collection on the Belg'ian species and information on trends are lacking. For the aguatic 
spec1es, the highest richness is found in Middle and Upper Belgium (excl. the Hautes 
Fagnes) and the Lorraine, while Lower Belgium and the Hautes Fagnes show a lower 
diversity. Few spe>cies have been recorded in the Belgian marine waters. 

In the terrestrial habitats, 33 species have been recorded (BoL1CHÉ 1978, TÉTRY 1940, both 
with partial species list), of which nine belong to the Enchytraeidae, a family with 
terrestrial, aguatic and amphibian species. The subspecies LmnbricHs castaneus rubelloides is 
only known in Belgium. At least six additional species are expected based on their presence 
in neighbouring countries. The terrestrial oligochaete fauna is relatively well knnwn, but 
information on trends is not available because of the Jack of historical data. The species 
richness is linked to the soi] and humus type and the oligotrophic forest soi! is identified as a 
crucial habitat for earthworm species. Three introduced species were found in Brussels and 
at least one additional species, used in lumbriculture, would be able to sun·ive in natural 
conditions. As well as for the aquatic species, a representative collection of the terrestrial 
species present in Belgium is not available. 

RiffTet1ces and f11rther reading 

BEYiél\:, \X' ., 1998. Fliologische beoordcling \'an de waterbodemkwaliteit in \'laanderen op basis \'an oligochaeten. 
lngenieursthesis, Rl'G: 1 54 pp. 
Brn·uü,, i\LB. ,  1 'P8. ,\tlas pro\'isoire des Lombriciens de Belgique et des pays limitrophes. Cartographie des 
im·ertébrés européens. Faculté agronomique de Gembloux: 1- 13 .  
BRl1'1'.Hl'RST, R.O. ,  1971.  A guide for  the identification of British aquatic Oligochaeta . .Fruhu•t1fer Biolo.�ical 
Associatio11 Scienti(ic Publication, 22 (2nd ed,). 
HID\'EGI, F. & _l< JSb.NS, G., in prep. Clé des Lombriciens de Belgique. 
M.·\RTLNS, K, 1 989. A preliminary chccklist of the Oligochaeta of Belgian inland waters. ln: \'ÇOL'TERS, K.  & 
B.\ERT, L. (eds), Proceedings of the Symposium 'Invcrtebrates of Bclgium' held on 25-26 no\'. 1988 in Brussels. 
Royal Belgian lnstitute of Natural Sciences, Brussels: 67-70. 
l\! \RTIN, P., 1 992. Aquatic oligochactes of Lake Virelles: four new species for the Belgian fauna. Be<�ian Jo11r11.i/ nf 
Zoologr, 122: 203-210. 
MARTIN, P., 2001 . On the origin of the Hirudinea and the demi se of the Oligochaeta. Proœedùw of the Rora!Societ1· ef 
Lo11do11, Biological Sciences, 268: 108'l-1098. 
l\Irn., A.\'Cl\f., 1'l84. Oligochaeta. Limnofauna Neerlandica - Nieuwsbrief European ln\'ertebrate Sun·e,· Neder­
land, 15 :  37-38. 
S!�lS, R.\X'. & GER.\RD, B.l\L, ! 985. Earthu·orms .  S)'11opses �( the British Fa1111a ( ,'\few S,rits), 31 :  171  pp. 
TETRY, A. ,  1 940. Les Oligochètes de Belgique. B11/!din d11 ,\f11sée r�yal d'Histoire 11at11relle de Belgique, 16 (3 1 ) :  1-24. 
T1�1�1, T. & \'f!.DHl'IJZEN \' \K Z INTEN, H.H., 2003. Freshwater ( )ligochaeta of North-\'Çest Europe. \l('or!d 
BiodiYersity Database. Expert Center for Taxonomie Identification, cd-rom. 
V AN RHEL, J .A., 1 970. De regenwormen ( Lumbricidae) van Ncdcrland. lf'etenschappelijke ,\lededeli11ge11 K.'\/Nî -, 84: 
1 -23. 
VER< \l'TEREN, T., 1\1 \RTlN, P. & GODDEERIS, B., 200 1 .  f 'ejdo1•sk,yel/a comata (\'EJDO\'SKI, 1883) (O!igochaeta: 
Naididae) in een vijver van het Raadsherenpark te Vosselaar: eerste melding van deze gclede worm in België. 
A11ko11a Jaarboek 2001 : 83-88. 

SIPUNCULA - PEANUT WORMS 
(SPl1lT\X'( lRl\fEN, PINDA \X'ORMEN - S!Pl 'NCl'LIENS - SPRJTZKL'RMER) 

Bilaterally symmetrical, unsegmented marine worms possessing a retractile ante­
rior body part, called introvert, with tentacles; adults usually sessile, often 

burrowed in sediment or coral; length up to 1 m; present at ail depths from intertidai to  
abyssal; different feeding methods are used in  different habitats; ca. 300 described species 
worldwide and additional ones expected. 

Questionnaires completed by José SAJZ _SALINAS (University of the Basque Countr 



Bilbao), Peter GIBBS (l1K Marine Biological Association) and Edward CUTLER (Harvard 
University, Cambridge). 

So far, three species have been recorded (WESENBERG-Ll'ND 1 933). Sorne nine 
additional species are expected following their distribution in the Atlantic, 

among others along the coasts of France, German y and England. In Belgium, taxonomie 
expertise of this group is very poor and no expert able to identify organisms to the species 
level could be identified. Specimens of the three observed as well as of three of the expected 
species are present in the collection of the Royal Belgian lnstitute of Natural Sciences. 
Specimens of these and other sipunculan species possibly occurring in Belgian waters are 
present in the collections of the ' Musée National d'Histoire Naturelle', Paris. 

Referwces and further reading 

O Tl.ER, E.B., 1 994. The Phylum Sipuncula: its systematics and evolution. Cornell Press. 
GIBB>, P.E., 1 977. British Sipunculans. Keys and notes for the identification of the species. -�}'11opses of the British 
Fatma ( New Series), 12: 1-35. 
STEPHEN, A.C. & Em1ois;ns, S.J., 19ï2. The Phyla Sipuncula and Echiura. British Museum (Natural H istory). 
\'INKESTIJ1', F.M., 1 982. Sipunculida in Dutch waters. Doctoral thesis, Rijksmuseum van Natuurlijke Historie. 
\X'ESENIIERG-Llï,.D, C., 1933. The collections of Gephyreans in the Royal Museum of Natural l listory of Bclgium. 
B11//etin du l\lusee royal d'Histoire 11at11relle de Be<�iq11,, 9 (6): 1 - 16. 

ECHIURA - SPOON WORMS 
(SU'RF\'('ORMEN, STER\'<"ORMEN - ÉCHIL'RJDÉS, ÉCHIL'RES - Rt1SSEL\X'Ï1RMER, IGEL\xt·RMER) 

Unsegmented marine worms with smooth or warty body, sometimes with setae; 
general body shape cylindrical o r  ovoid with typical, flattened or grooved, 

proboscis, which is highly extensile (up to 1 -2 m for spoon worms with body size of 40 cm); 
adults sessile, burrowed in sediments or l iving in abandoned shells or in rubble; present at 
ail depths from intertidal to abyssal; ca. 1 40 species described worldwide. 

Questionnaire completed by José SAJ7. S.\LINAS (University of the Basque Country, Bilbao). 

One species, Echi11ms echi11rus, has been recorded (WESENBERl,-Ll'ND 1 933) and 
three additional ones are expected (SAiz SAUNAS 1 987). In Belgium, knowledge 

of this group is very poor, information on trends is not available and no scientist able to 
identify organisms to the species level could be identified. ln the neighbouring countries, 
col lections of spoon worms with species occurring in the Belgian marine waters are housed 
in the natural history museums of London and Paris. 

Refere11ces andfurther reading 
Ctïc�OT, L., 1 922. Sipunculiens, Echiuriens, Priapuliens. Fa1111e de Fra11ce, 4: 1 -3 1 .  
S,\IZ S -11.1N.\S, J .l., 1 987. Checklist of the species o f  Echiura from the coasts o f  the Iberian Peninsula and adjacent 
areas . .  \fitteilm,�e11 ""' dem zoolo,Rischen AI1mm11 i11 Berli11, 63: 293-300. 
STFPHJ:;,,_, A.C. & EDMOND,, S.J . ,  1 972. The Phyla Sipuncula and Echiura. British Museum (Natural History). 
\X'J'SENIWR,;-Ll•ND, C., 1933. The collections of Gephyreans in the Royal Museum of Natural Histon- of Belgium. 
Rulleti11 du Musée rqval d'Histoire l/(1/t1relle de Be!J,iq11e, 9 (6): 1 - 16 .  

MOLLUSCA - MOLLUSCS 
(W'EEKDIEREN, MOUXSi..;:EN - MOLLl'SQl'ES - \X'EICHTJEREN) 

Highly successful phylum; unique rasping organ called radula; ventral muscular 

, ... • foot; fleshy mande which surrounds the soft parts, encloses the mande cavity, 
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secretes the calcareous shell and forms the siphons; respiration by ctenidia (molluscan gi1ls) 
or by diffusion through the skin, often via specialised epirhelium in the mantle ca\'ity; 
reproduction gonochorisric or hermapl;iroditic; very ol<l group with continuous fossil 
record since the Cambrian; most species are marine, only two classes (Gastropoda and 
BiYalYia) also with freshwater species; only the Gastropoda invaded land; adult size ranging 
from 0.35 mm (Gastropoda: Omalogyridae) up ro 22 m (Cephalopoda: Architeuthidae); 
number of described species worldwide is often underestimated; recent estimates range in 
the order of 95,000-1 08,000 species; ca. 200,000 is a realistic figure of currently ]i\·ing 
species; generally eight classes recognised of which five present in Belgium: Polyplaco­
phora, Gastropoda, Bivalvia, Scaphopoda and Cephalopoda, totalising ca. 120 &pecies; 
species of the classes Caudofoveata and Solenogastres coul<l be expecte d  in the Belgian 
marine waters (pers. comm. L. \'ON S,\L\"JNI-PL,\\X'EN) . 

A database with historical and recent mollusc records and a major reference collection of the 
terrestrial, freshwater, marine and brackish water species occurring in Belgium are present 
in the Royal Belgian lnstitute of Natural Sciences. Many private collections of varying 
importance exist. 

Rejerences and f11rther reading 

B \:\!--, R.A . .  Bot-UIFT, Ph., f \1.1':--.r R. (� . •  G1TTJ,:,-;BER(,ER , E., 1 1  \l'SDORF, B., \'l )J\i PRrn,rn1qTz, T. & RIPKEN, 
T.r,.J . ,  1 995. CLECOl\l - Check List of European COntinental. �lollusca. Goteborgs Naturhistoriska i\l u,eum: 
http: " W\\ .gnm.se1clecom/clecom-index.htm 
B \RKLR, G.l\l ., 200 1 .  The Biology ofTerrestrial �lolluscs. CABI Publishing, Cromwell Press, Trowbridge: 558 pp. 
Br E�U Y, P.L., R, >SS, G.J .B. & \'ù,1.1.s, ,\. (c<ls), 1998. l\lollusca: The Southern Srnthesis. Fauna of Australia, vol. 
5.  CSJRO Publishing, Melbourne, part A: 563 pp. & part B: 565-1 234. 
Gos1.1:s.G, E., 2003. Bivalve Molluscs. Biology, Ecology and Culture. Fishing New Books, Blackwell Publishing: 
443 pp. 
KFR:-.EY, lll.P., 1 999. :\tlas of the Land and Freshwater i\lolluscs of Britain and lrcland. Harley Books: 264 pp. 
Kfl.l.hhN, LJ. ,  SEDDON, M.B. & HOI.Ml·S, A.M., 1998. l\Iolluscan Conservation: A Strategy for the 2 1 "  Cemurv. 
Conchological Society of Great Britain and Ireland. Journal of Conchology, Special Publication n" 2: 320 pp. 
LE R!-.1'ARD, J . ,  GoFAS, S. & Bm•<.f!ET, Ph., 1995- . CI.El\f.\J\I - Check List of European l\l:\rinc l\lollusca. 
l\lNHN, Paris: http://www.mnhn.fr/mnhnibimm clemam/ 
PoPPL, G.T. & G< m >, Y.,  1 991 . European Seashclls. \'erlag Christa Hem men, \Xïesbadcn, vol. 1: 352 pp. & n,I. 2: 
221 pp. 
\"\°ri.Bl'R, K.�1. (chief ed.), 1 983-1988. The l\!ollusca. :\cademic Press, l'S.\, 12 rnlumes. 

POL YPLACOPHORA - CHITONS 
(KE\'ERSLJ\KKEN - CII ITONS, POLYPL\COPHORES - K.\.FERSCHJ'\ECKEN) 

Distinct group of elongated, bilaterally symmetrical marine molluscs charac­
terised by a mande bearing eight transverse, articulating plates and calcareous 

or chitinous spicules or bristles; most species are intertidal grazing herbi\'Ores; a flattened 
foot clamps the animal firmly to the hard substratum; when disturbed, the foot and mande 
edge create succion, making it hard to dislodge the animal; so far, 890 species have been 
described worldwide, the real number could be the double of this. 

Questionnaire completed by Richard VAN BELLE (Royal Belgian lnstitute of Natural 
Sciences). Additional informatiqn by Bruno ANSEF.l'\'\° and Yves TERRYN (both scientific 
associates to the RBINS). 

Six species recorded (BACKELJ r\U 1 986), all but one are considered to be c­
sional introductions. Only Leptochiton asell11s seems native in the Belgian rr 



waters. Specimens of Lepidochitona cinerea are occasionally found. Acanthochitona commttnis 
and A. crinita are probably accidenta! introductions through the import of musse! and 
oyster spat. Taxonomie knowledge of this group is very good. Three naturalists follow in 
the footsteps of E. LELOUP in studying this group worldwide. Chiton species occurring in 
Belgian and adjacent waters are present in the collection of the Royal Belgian Institute of 
Natural Sciences of which the R. VAN BELLE collection is part. 

References andfurther reading 

BACKELJAl', T., 1986. Lijst van de recente mariene mollusken van België. Studiedocumenten 1•a11 het Koninkfi1k Belgisch 
Instituut t•oor Natt1t1rn-etenschappen, 29: 106 pp. 
K \.\S, P. & V.\l\ Buu,, R.A. , 1 985-1 994. l\lonograph of Living Chitons. Five volumes published, E.J Brill, 
Leiden. Sixth volume in prep. 
K \,\S, P. & V \N BEI.LE, R.A., 1 998. Catalogue of living chitons (second revised edition). Backhuys Publishers: 
204 pp. 
LELCll P, E., 1934. Contributions à l'étude de la faune belge IV - Les Polyplacophores de la côte belge. Bulletin du 
Musée royal d'Histoire naturelle de Be{�ique, 17 :  1 23. 

GASTROPODA - SNAILS and SLUGS 
(SL\KKEN en NAAKTSLJ\KKEN - LIMAÇONS et LIMACES, GASTÉROPODES, GASTROPODES -
SCHNECKEN und NACKTSCHNECKEN) 

The largest and most diverse molluscan class, being present in nearly all aquatic 
and terrestrial environments; basically bilaterally symmetrical, but by torsion the 

visceral mass has become asymmetrical; radula very diverse with up to 100,000 teeth in 
some taxa; typically possess one, mostly coiled shell, although it is reduced in some groups 
and even absent in man y marine and terrestrial species (slugs); foot is usually prominent and 
used for crawling, is greatly reduced in sedentary forms but enlarged in burrowers; an 
operculum is carried on the postero-dorsal surface of the foot in many marine, few 
terrestrial/freshwater species; many pulmonates and opisthobranchs display complex mat­
ing behavior; between 80,000-90,000 species described worldwide; at least equally more to 
be discovered, especially in terrestrial habitats. 

Questionnaire completed by Thierry B.\CKELJ AU (Royal Belgian Institute of Natural 
Sciences) for the marine species, by Rose SABLON (id.) for the brackish and freshwater 
species and by Harry V,\N LOEN (id.) for the terrestrial species. Additional information by 
Jackie VAN GOETHEM (id.). 

Sorne 120 species are present 1n the terrestrial environment (VAN GcmTHEM 
1989), 29 of which belong to two families: H ygromiidae and Helicidae. Sorne 

10 alien species can be expected, even a few native ones also to be discovered. Middle 
Belgium, especially the Condroz and the Fagne-Famenne region, shows the highest species 
richness, followed by the Lorraine region, Upper Belgium, Lower Belgium and the coastal 
area (M,\RQl'ET 1982). Taking 1950 as a baseline, some 50 terrestrial species show a severe 
decline in Belgium (MARQl'ET et al. 1987, V.\N GoETHEM et al. 1987) because of the 
destruction and drying out of habitats, fragmentation, acidification and eutrophication. If 
present trends persist, minimum 10% of the current species richness in terrestrial habitats is 
expected to disappear from Belgium during the following decades. Since 1900, 12 species 
have been introduced. The appearance of alien species has been recorded in detail since the 
1960s ( e.g. Boettgeri!la pallens, Deroceras carttanae, Arion fttsitanims). Habitats important for the 
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survival of stenoecious species are marshy areas, river banks, dunes and calcareous grass­
lands (ANTEllNIS 1956, MARQt TET 1982). 

Sixty freshwater species are recorded (VAN GoETl!EM 1989) and some ten additional ones 
arc cxpcctcd. Almost 20 frcshwatcr species have been introduced since 1900. The species 
richness of the freshwater fauna is highest in _;\fi<ldle Belgium, followed by Lower Belgium 
and Upper Belgium. Stagnant fresh water shows a higher species richness than running 
waters. These two ecosystem types hold clearly distinct faunas. For the recently studied 
sites, the species number seems to stay about t):ie same when comparison is made with 
historical data. Shallow ditches bordering pastures and arable fields, and sm�ll temporary 
pools are identified as important habitats for the conservation of some particular species. 

Sorne 40 gastropod species form stable populations in the manne and brackish habitats 
(BA< :KEL.f.\l' 1986, with species list) and a rough estimation of ten additional species is 
suggested. Since newly settling species and vanishing ones seem to compensate each other, 
the species number in the Belgian marine waters remains about the same. Habitats with 
special importance for the marine gastropod fauna are groynes, piers and ship wrecks, as 
well as the scarce and highly threatened brackish water habitats. l\fan-made constructions 
have enriched the marine, littoral moÜusc fauna, which otherwise would mostly comprise 
soft substratum species. A striking example of an introduced species with a stable popula­
tion is Crepid11la fornicata (slipper limpet). A recent survey of the fauna on buoys in Belgian 
marine waters revealed several species new to the country's fauna such as Pusillina 
inconspima, Crisi!la semistriata and Odostomia plicata (KERCKHOF, in prep.). One species, 
Nttcella lapilltts ( dog whelk), became extinct because of the presence of the antifouling agent 
tributyltin (TBT) in the environment (KERCKHOF 1988). 
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,"\'attmru•etenschappen, 85: 71 pp. 
NoRDSIECK, F. ,  1982. Die europaischen l\1eeres-Gehauseschne­
cken (Prosobranchia) - Vom Eismeer bis Kapverden, Mirtelmeer 
und Schwarzes Meer. Gustav Fischer Verlag, Stuttgart, New 
York: 539 pp. 
PFJ.EC,I.R, V. & CIL\TI l l'LD, j . ,  1 988. A guide to snails of Britain 
and Europe. London: 216  pp. 
THO,IIPS< ,:-., T. E., 1 976. Binlngy nf ( )pisthobranch Mnlluscs. Vol. 
1 .  The Ray Society, London: 297 pp. 
THO,\JPSON, T.E. & BRrn,·:s:, G.H. ,  1 984. Biology of Opistho­
branch Molluscs. Vol. 2. The Ray Society, London: 229 pp. 
V \1' GoETf lLM, J .L. ,  1 989. De recente niet-mariene l\!ollusca van 
België, een globaal m·erzicht. ln: \X'oL'ThRS, K. & BM.RT, L. (eds), 
Proceedings of the Symposium 'lnvertebrates of Belgium' held on 
25-26 nov. 1 988 in Brusscls. Royal Belgian Institute of Natural 
Sciences, Brussels: 79-86. 
\',\N (�OI THh�I, J .L., 1 992. The current statc of knnwledge of the 
taxonomy and distribution of non-marine molluscs in Bclgium. In: 
G \r,.; GoETIII �,, J .L. & GRoOT.\ERT, P. (cds), Proccedings of the 
8th International Colloquium nf the European l nvertehrate Sur­
vcy, Brussels, 9-10.09. 1 99 1 :  1 89 194. 
\'.\N GOETHEM, J . L. & BACKELJ \l ·, T., 2002. Recent invasions of 

I\'ucella lapil!tlS (L1N�.-\El'S, 1 ~58), dog whelk or Atlantic dog­
winkle. Solid shell, up to 35 mm in length, very variable in 
colour. On rocky shores, groynes and pier piles. Feeds on 
barnacles and mussels. Atlantic coast from Norway to :S,:_ 

terrcstrial slugs in Belgium (Mollusca Gastropoda). In: Pu:n,R\ 
M. & \',\!\ GoLTHDI, J . L. (eds), Belgian Fauna and .\lien 
Species. Proceedings of the symposium held on 14 . 1 2.2001 in 
Brussels. B11//etin of the Ro)'al Be(Rian Imtitute of Natura/ Sciences, 
Biolo,g)', 72, suppl . :  67-70. 

,\frica and east coast of N. America. Seems to have disap­
pcared in Belgium due to chemical pollution, in particular 
TBT antifouling paints (drawing bv Dl ·. \'('EWl!s, ,, ·  RBINS). 

BIV AL VIA - BIVALVES 

\';\,-; Grn,THE�J, J .L . ,  l\l \R<) t 'ET, R. & DE \X'II.DI , J . J . ,  1 98~. 
Quelques conclusions au sujet de l' "Atlas provisoire des gasté­
ropodes terrestres de la Belgique" . .  lpe.,:, 2 (3-4): 85-97. 

(T\X'EEKLEPPIGEN - Bl\'AL\'FS - Ml'SCHELN) 
Molluscs possessing a shell with two valves, articulated dorsally by a shell hinge 

1 complex (typically containing a ligament and cardinal and lateral teeth); most of 
the species are filter-feeding; gills generally well developed and plate-like; body strongly 
compressed laterally, lacking tentacles, eyes (except for scallops and some others) and 
radula; inhalant and exhalant siphons present; foot \\·el! developed in species that burrow 
in sand or mud, but reduced, vestigial or absent in artached forms; other methods of 
locomotion are creeping, swimming, climbing and .boring; between 1 2,000 and 15,000 
species described worldwide. 
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Questionnaires completed by Thierry BACKELJ,\L' (Royal Belgian lnstitute of Natural 
Sciences) for the marine species and by Rose SABLO!', (id .) for the brackish and freshwater 
spccics. 

Forty brackish and freshwater species have been recorded (V,\N GoETHEM 1 989, 
with species list) and at least five additional ones are expected. The freshwater 

bivalve fauna is well known but information on trends is lacking. Lower, Middle and l1pper 
Belgium have an equal and high species richness, followed by the tidal and coastal zones and 
the Belgian Lorraine (ADAM 1 960). Stagnant and running waters have an equally high but 
distinctly composed faunal richness. The conservation of relatively pure and non-calcifer­
ous rivcrs (e.g. for Mart,arit{fera margarit[fera), mainly in Upper Belgium, and of non­
polluted small pools, particularly in agricultural areas, is of significant importance for the 
survival of many bivalve species. Freshwater clams from the families Unionidae and 
Margaritiferidae release larvae, called glochidium, that need attachment to certain fish 
species in order to parasitise for several weeks. This facilitates dispersal of the species. 
Dreissmct po[ymorpha, Corbicula flmninea and C. f/11mi11e1lis are examples of alien species 
invading freshwater habitats, including cooling, pumping and/or cleaning installations, 
causing significant economic impact. Recently, two exotic species of the genus Anodonta 
have been found in ponds in Flanders. 

Approximately 30 bivalve species form stable populations in the Belgian marine waters and 
some ten additional species are also expected to be cstablished or in process to do so 
(BACKELJALI 1 986, with species list). As well as for the marine gastropods, the species 
number remains more or less constant because of compensating numbers of vanishing 
species and new settlings. Habitats with special importance are groynes, piers and ship 
wrecks, as well as the scarce and highly threatened brackish water habitats. Sorne examples 
of alien species that established stable populations are Pdricolct pho!adlormis (American 
piddock or false ange! wing) and Ensis directus ( = E. america1111s) (American jack-knife clam, 
SE\'ERIJJ\S 2002). On the other hand, the recent occurrence of Lutraria lllfraria along the 
Belgian coast (VAr-.; BAELEN & KERCKHOF 2003) is an example of a species native to the 
northwestern European fauna that has recently colonised Belgian marine waters. 

References and f11rther rectding 
AD:\M, W., 1 947. Revision des Mollusques de la Belgique. 1 .  Mollusques terrestres et dulcicoles. Mémoires du Aimée 
royal d'Histoire 11ah1relle de Be{�iq111, 106: 298 pp. 
ADAM, \"v'. ,  1 960. Faune de Belgique: Mollusques terrestres et dulcicoles. Patrimoine de l' Institut royal des Sciences 
naturelles de Belgique: 402 pp. 
BACKELJ \l', T., 1 986. Lijst van de recente mariene mollusken van België. St11diedoct1mente11 ,•an het Ko11i11klijk Be(�isch 
Instittmt 1•oor ,'\/at1111rll'efenschappm, 29: 1 06 pp. 
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NAJ.EPA, T.F. & SCIILOESSLR, D. W. (eds), 1993. Zebra Mussc!s: Biolugy, Impacts, and Control. Lewis Publishers, 
CRC Press, l1SA: 810 pp. 
N1_1s, E., V \N GoETHE,\1, J.L. & DE Wll.OE, J .J . ,  1 996. Bibliography of the non-marine molluscs of Belgium, 
1943-1995. Studiedocume11ten 1•a11 het Koninklijk Be{�isch Instit11ut 1•oor Nat11urintenschappen, 85: 71 pp. 
S.\Bl.ON, R., 2002. Exotic musse! species invasions in Belgian freshwater systems (Mollusca Bivalvia). !11: PEETERS, 
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M. & V \N GoFTIIF;\I, J .L. (eds), Belgian Fauna and ;\lien Species. Proceedings of the symposium held on 
1 4. 12.2001 in Brussels. Bulletin of the Royal Be(Rian Institute of Natural Sciences, Biology, 72, suppl.: 65-66. 

SE\'ERIJ1'S, ·., 2002. Distribution oi the American 
jack-knife clam Ensis directt1s (CONR \D, 1 843) in Eur­
ope 23 years aiter its introduction / Verspreiding van 
de Amerikaanse zwaardschede E11Sis directus (Ct >N­
R \D, 1 843) in Europa 23 jaar na introductie: opmer­
kelijke opmars van een immigrant. Gloria Maris, 40 
(4-5) :  6 1 - 1 1 1 .  
TEBBLI-., N., 1 976. British Bivalve Seashells. A Hand­
hook for Identification. Royal Scottish Museum, 
HMSO Books, Edinburgh: 212 pp. 
V.\N GoETHEM, J .L., 1989. De recente niet-mariene 
Mollusca van België, een globaal overzicht. In: \X'm·. 
TERS, K. & B \ERT, L. (eds), Proceedings of the 
Symposium 'Invertebrates of Belgium' held on 25-
26 nov. 1988 in Brussels. Royal Belgian Institute of 
Natural Sciences, Brussels: 79-86. 
\',\N GoETHDI, J .L., 1 992. The current state of 
knowlcdgc of the taxonomy and distribution of 
non-marine molluscs in Belgium. In: \' AN GoFTllhM, 
J . L. & GROOT \ERT, P. (eds), Proceedings of the 8'h 
International C:olloyuium of the European lnvertc­
brate Survey, Brussels, 9-lll.09. 1991 :  189- 1 94. 
VAN H \ELEN, l\!.-Th. & KERCKHOF, F., 2003. De 
ovale otterschelp L11traria it1traria (L1,-,;N \El'S, 1 758) 
een nieuwe soort voor de Belgische fauna. De Strand­
z•lo, 22 (3-4): 84-94. 

Pttricola pholadi/orJJJis L\;\L\RŒ, 18 18, American piddock. Thin, elon­
gate shell, up to 65 mm in length, sculptured by numerous concentric 
lines crossed by more than 40 radiating ribs. l\lechanical borer into clay 
and limestone, occurring from midtide level to low water. This exotic 
species was introduced from . \merica around 1890 in the British Isles 
with . \merican oysters, and, from there, colonised several N. European 
countries. ln Belgium, it almost completely displaced the native piddock 
Bamea candida (drawing hy J. \' .\t\ l\11.I.DI RL:---.-S1 R(;YSl'LS, I( ' RBINS). 

\'LR\\ l·.I,:--;, A.,  DEGR.\LR, S.  & \'1:--;cx, M., 2002. 
Reducing the economic impact of an invasive bivalve, 
Mvtilopsis le11cophaeata, in the harhour of ,\ntwerp. In: 
Pl �.TERS, ,\L & \' \:'-,, GO!,THL,I, J .L. (eds), Belgian 
Fauna and Alien Species. Proceedings of the sy mpo­
sium held on 14. 12.2001 in Brussels. Bulletin o( the 
RoJ•al Be(�ùm Instit11te o/ Nat11ral Sciences, Biolo,gJ', 72, 
suppl.: 7 1 .  

SCAPHOPODA - SCAPHOPODS, (ELEPHANT) TUSK SHELLS o r  TOOTH SHELLS 

(OLIF.\NTST.-\NDEN, STOOTTANDEN, T.\NDSCHELPEN - DENTALES, SCAPHOPODES, DENTS 
�L\RINES - R(iHRENSCHALER, GR.\BFl'SSER) 

lnfaunal marine molluscs possessing a one-piece tubular shell open at both ends; 
reduced head without eyes, with radula; numerous (30-300) tentacle-like struc­

tures called captacula surround mouth and serve to capture prey; feed on a wide range of 
interstitial organisms; cylindrical foot for burrowing, water movement (respiration) and 
expelling gametes (spawning); ca. 600 species described worldwide. 

Questionnaire completed by Thierry BACKELJ\l' (Royal Belgian Institute of Natural 
Sciences). 

/,( )( ) 1 ,( )(  ; J ( . \ 1 .  l ) J \  1 1( J 'J \ 1 89 



28 

Two species, Denta!ium enta!is and D. l'tt!gare, have been recorded (R\U,ELJ ,\l '  
1 986). D .  enta!is i s  only known from empty shells. Sorne living specimens of 

D. 1•1t!gare, prohahly importt>cl through fishery 
activities, were observed at the Belgian coast. 
No additional species are expected. Taxonomie 
knO\vledge of this group is good, but informa­
tion on trends is completely lacking. Shells of 
both species are present in the mollusc collec­
tion of the Royal Belgian Institute of Natural 
Sciences. 

References and further reading 

B \O,J .I.J ,\l·, T., 1 986. Lijst van de recente mariene mollus­
ken van België. Studiedoct11nenten 1•an het Koninklijk Be{�isch 
I11stittt11t 1•oor l'!atzmnvetenschappen, 29 : 106 pp. 

Dentali11m z•tt{�ar, (D,\ 0 lST.\, 1 778), common tusk. Shell up to 45 mm . .  \s 
for D. mta/is, the other scaphopod species recorded from Belgian marine 
waters, there is no evidence of stable populations (drawing by J. V A;,; 
i\!EI.DI Rl .1'-Sf·RG\ SEU,, (' REINS). 

H( )FF�i \N"', H. & V ,\N BEl',ffl!EM JlTTI1'.G, \'<'.S.S. ,  1 926. 
Opisthobranchia. Pteropoda. Scaphopoda. Die Ticrwelt der 
Nord- und Ostsec: 80 pp. 
Jo:,,u,, A . .\!. & B,\XTf-.R, J .M., 198�. Molluscs: Caudofo­
veata, Solenugastres, Pol) placophora and Scaphopuda. Sr­
nopses of the British Fa1111a ( .'\'eu· Series) ,  37 : 1 23 pp. 
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CEPHALOPODA - CEPHALOPODS or SQUIDS and OCTOPUSES 

(INKTVISSEN - CÉPHALOPODES - KüPFFC'SSER, T!NTENFISCHE) 
Primarily swimming marine molluscs possessing two strong chitinous j aws and a 
radula; they include cuttlefish, squids, octopods and nautiluses as well as several 

important fossil groups like the ammonoids, nautiloids and belemnoids; shell usually with 
numerous chambers, but is most commonly internalised and reduced in living forms; absent 
in octopuses; mostly carnivorous; prehensile, muscular tentacles with suckers surround the 
mouth and assist in food capture, mating and locomotion; species of the genus Na11til11s 
have 80-90 arms without suckers; most species are active swimmers, using reverse j et 
propulsion; escape response by producing an 'ink' cloud; copulation is often preceded by 
complex courtship which sometimes involve rapid attractant and warning colour changes in 
the skin; giant squids measure up to 22 m; ca. 900 species worldwide, several hundreds to be 
discovered. 

Questionnaires completed by Thierry B,\CKELJAU (Royal Belgian Institute of Natural 
Sciences) and Uwe PIATKO\X'SKI (Institut für Meereskunde, Kiel). 

Eight species have been recorded (R\CKELJ.\l' 1986, with species list) and five to 
nine additional species are expected (BACKELJAL'. 1986, SEA\X'ARD 1990). Taxo­

nomie knowledge of this group is good. \X'. ADAM (1909-1988) developed leading expertise 
during his long career at the Royal Belgian Institute of Natural Sciences. Information on 
trends in cephalopod occurrence is not available because of the scarcity and discontinuity of 
data. Representative collections are housed in the Royal Belgian Institute of Natural 
Sciences and in the natural history museums of London, Paris, Copenhagen and Hamburg. 
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LACOl"RT, A.\X'. & HLT\'ï.\E, P.H.M., 1981 .  De inktvissen (Cephalopoda) van de Nederlandse kust. U''etenschappelijke 
,\fedede!in,Re11 KNX I ', 145: 32 pp. 
NESIS, K.N., 1 987. Cephalopods oi the \X'orld. Squids, Cuttlefishes, Octopuses, and Allies (translated from Russian 
by B.S. Lh\Trov). TFH Publications: 351 pp. 
NoRM A1', M., 2000. Cephalopods, a world guide. Conch Books, Hackenheim: 318 pp. 
S \l 1'DI RS, \X'.B. & L \NDM \1', N . 1 1 . ,  1987 . Nautilus: The Biology and Palcobiology of a Living Fossi!. Plenum 
Press, New York, London: 632 pp. 
SEAW.\RD, D.R.,  1990. Distribution of the marine molluscs of north-west Europe. Nature Conservancy Council 
and The Conchological Society of Great Britain and I reland: 1 14 pp. 

TARDIGRADA - WATER BEARS or TARDIGRADES 

(BEERDIERTJES, I\IOSBEERTJES - TARDIGRADES - BARTIERCHEK) 
Very small (body length from 0.1 -0.5 mm, some species up to 1 .7 mm), bilaterally 
symmetrical coelomates with four pairs of short, claw-bearing legs and a complex 

buccal apparatus for sucking liquid food; worldwide distribution, at elevations ranging 
from the Himalaya to the ocean abyss; slow creeping; mainly occurring in freshwater ponds 
and in water film on mosses, liverworts, etc. ,  or in forest litter; other species interstitial in 
marine sediment or among shore algae; few species ectoparasitic on sea cucumbers, 
crustaceans and molluscs; many species use anabiosis and cryptobiosis when conditions 
are unfavourable, being able to survive temperatures near absolute zero (-270°C) and as 
high as 1 50"C; ca. 800 described species worldwide and many more to be expected. 

Questionnaire completed by Willem DE SMET (RUCA, llniversity of Antwerp). 

Forty-five species have been recorded (R\SPESL\GH 1 989, V AN RoMPl' & DE 
SMET 1 995, 1 998, ail with partial species lists). Since 1 958, the species number 

has augmented with 29 species thanks to an increase of the faunal knowledge. Sorne 1 00 
additional species are expected based on DASTYCH (1988), SÉMÉRIA (1 994) and Mc INNES 
(1 994). Taxonomie knowledge of this group is poor to moderate. No representative 
collection of species present in Belgium could be identified. For Belgium, the highest 
diversity is found in the terrestrial environment followed by, in decreasing order of species 
richness, running and stagnant fresh water and the marine environment. 

References and further reading 

DASTYCH, H. ,  1988. The Tardigrada of Poland. Mono,Rrafie Fa111!)' Po/ski, 16 :  255 pp. 
H.\SPESL\GH, G., 1989. Tardigradenfauna van België. ln: \X'm•Trns, K. & R\ERT, L. (eds), Proceedings of the 
Symposium 'Invertebrates of Belgium' held on 25-26 nov. 1988 in Brussels. Royal Belgian Institute of Natural 
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KI1'C HIN, LM., 1 994, The Biology of Tardigrades. Portland Press, London: 186 pp. 
M \l"C:U, \X'., 1 986. Tardigrada. Fa1111a d'Italia, 24: 388 pp. 
Mc IN1'ES, S.J . ,  1994. Zoogeographic distribution of terres trial, freshwater tardigrads from current literature. 
joHrnal of Nat11ral Historr, 28: 257-352. 
SE�[] RL\, Y., 1 994. Liste révisée des tardigrades de France. Bt1!!eti11 mensuel de la Société !innéenm de I,rnn, 63: 366-378. 
VA1' Ro�!Pl , E.A. & DL SMr,T, \X'.1 1 . ,  1 995. Additions to the tardigrade fauna of Belgium. Bio!o,Risch Jaarboek 
Dodonaea, 63: 76-91 .  
V A� RO\IPl , E.A. & DL S:11n, \X'.H., 1 998. Records o f  Tardigrada new for the Belgian fauna. Î\-afl111ru•denschap­
pe!i/k Tijdschrift, 77 : 12-19. 
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(a) A marine heterotardigradc, Batillipes littoralis (length: 1 80-230 µm), (b) a limno-eutardigrade, . -1.mphiholus 
n'e,Rlarskae (500-600 µm), and (c) a limno-tcrrestrial heterotardigrade, Testechinisms spitsher,Rensis (1 70-500 µm), all 
three occurring in Belgium (drawings by E. \' \N RoMPl ') . 

ECTOPROCT A, BRYOZOA - MOSS ANIMALS, ECTOPROCTS or BRYOZOANS 

(MOSDIERTJES - ECTOPROCTES, BRYOZU.\IRES - M< H JSTIERCHEN, EKTOPR< lKTE, BRYOZOEN) 
Individually minute (less than 1.2 mm long) animals cloning themselves to form 
sessile colonies with a wide range of structures; all ectoproct colonies start as a 

single, sexually produced individual called ancestrula, which buds repeatedly to form a 
colon y of interconnected genetic replicates; most species are marine but the class Phylacto­
laemata occurs exclusively in fresh water; feeding via lophophore; ectoproct fossils have 
been dated back as far as the early Ordovician; ca. 5,700 species recorded worldwide, of 
which 65 to 70 in fresh water. 

Questionnaires completed by Jean-Loup D'HüNDT (Muséum National d'Histoire Natu­
relle, Paris) for the whole Belgian ectoproct fauna, and by Gaby GEL\IER and Jos MASSARD 
(Luxembourg University Centre) specifically for the freshwater species. Additional infor­
mation on the marine Bryozoa from Hans DE BL\l'WE (Strandwerkgroep). 

Fifty species, 41 in marine and nine in freshwater habitats, have been recorded 
(LOPPENS 1948, with partial species list, LACOl'RT 1 949, GEIMER & MASSARD 

1986). Sorne 40 to 50 additional species, of which two or three in fresh water, are expected 
based on the ectoproct faunas of the United Kingdom, France and the Netherlands. During 
recent investigations, DE BLAl'\X'E (pers. comm.) found 20 species living attached to 
substrate in Belgian marine waters and some 80 species washed up, mostly originating 
from the Channel. A major gap in Ectoprocta research is the sublittoral environment, where 
ship wrecks, grave! soils, stones and shell (grit) banks probably yield a rich and surprising 
bryozoan fauna. 

Examples of alien species are Tricef!aria inopinata, originating from the North Pacifie Ocean, 
and Bttg11la simple:,:, first described from the Adriatic Sea. Both species were found in 
harbours and marinas, suggesting introduction by man (DE BLAUWE & FAASSE 2001). 
Taxonomie knowledge of Ectoprocta is considered to be moderate and collections holding 
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species occurring in Belgium are housed in the natural history museums of Paris, London 
and Leiden. Based on his persona) collection from Zeeland, Belgium and France, H. DE 
BLAUWE is preparing a reference collection to be deposited in the Royal Belgian lnstitute of 
Natural .Sciences. 

R�ferences andf11rther reading 
DE 81.,\l'\>iE, H .  & F ,\ ,\SSE, M., 2001 .  Extension oi the range of the bryozoans Tricellaria inopi11ata and Btf/!.11/a 
simplex in the North-East Atlantic ücean (Bryozoa: Cheilostomatida). 1\'ederlandse Fa1111istische .\1edede!it(�e11, 14: 1(13-
1 12. 
GEIMER, G. & :\IASS.\RD, J .A., 1 986. Les Bryozoaires du Grand-Duché de Luxembourg et des régions limitrophes. 
Tra1•at1x scientifiqms d11 Musée national d'histoire 11at11relfe de L11:>:etnho11rg, 7: 1 87 pp. 

H.\Y\'(' \RD, P.J .  & RYL.\ND, J .S . ,  1 985. Ctenostome 
Bryozoans. 5_ynopses of the British Fatma ( :Vell' Series) , 33: 
169 pp. 
H \Y\X',\RD, P.J. & RYI. \ND, J .S . ,  1 985. Cyclostome Bryozo­
ans. ,fr11opses of the British Fa1111a ( Nell' .l'eries), 34: 147 pp. 
H ,\ Y\X ,\RD, P.J. & R YI. \ND, J .S . ,  1 998. Cheilostomatous 
Bryozoa Part I: Aeteoidca-Cribrilinoidea . .1'1mopsrs of the 
British )'0111111 ( New Series) ,  10 (2nd ed.): 366 pp. 
H -\Y\X \RD, P.J. & RYI .. \ND, J .S . ,  1999. Cheilostomatous 
Bryozoa Part Il: Hippothooidea-Celleporoidea . .  \)nopses of 
the British Fauna ( New Series) , 14 (2nd ed.): 416 pp. 
L.\COl'RT, A.W., 1949. Les Bryozoaires d'eau douce (Phy­
lactolaemata) de la Belgique. Bulletin de J'Instit11t rq)'al d,s 
Scimces 11at11relles de Belgiq11t, 25 (19): 1 -9. 
LoPPENS, K., 1 948. Bryozoaires marins et fluviatiles de la 
Belgique. B11/leti11 des Naturalistes be{�ts, 29: 54-63, 121- 128, 
138-144. 

Part of a colon y of P/11matella rFpws (L., 1 758), the most common 
frcshwatcr bryozoao in Europe, occurring in stagnant and running 
freshwater habitats in Belgium (from GU�IJ R & 1\1.\SS \RD 1 986). 

PRE1'Al\T, M. & B0811', G., 1956. Bryozoaires - Première 
partie. Faune de France, 60: 398 pp. 
PREN \NT, M. & l:loBIN, G., 1 966. Bryozoaircs - Deuxième 
partie. f-'a11m rie France, 68: 647 pp. 

BRACHIOPODA - LAMP SHELLS or BRACHIOPODS 

(llRACHIOPODE!'-., t\Rl\lPOTIGEt-. - BRACHIOPODES - ARi\lFL'SSER, LOCHMl'SCHELN) 

Sedentary or sessile, marine coelomates enclosed by bivalved shell with dorsal and 
ventral valves (usually unequal in size), opened and closed by antagonistic 

muscles; large and complex lophophore within the shell; anchorage (and movement) via_ 
pedicle; length from 1 mm to more than 9 cm; occurring at ail depths from intertidal to 
abyssal; fossils of Brachiopoda are known from the Cambrian and the group was very 
abundant throughout the Paleozoic era; ca. 350 living species described worldwide; more 
than 15,000 fossil species known. 

Questionnaire completed by Alan LOGAN (Cniversity of New Brunswick). Additional data 
from Francis KF.RCKIIOF (l\farine Ecosystem îvlanagement / RBI:'JS) and Gordon CllRRY 
(University of Glasgow). 
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Empty shells of two species, Guynia capsu­
la and Argyrotheca cistel!rt!a, were found in 

sediment samples taken at the Flemish Banks (pers. 
comm. F. KF.RCKHOF). Since living specimens have 
not been found until now, these shells are for the 
rime being considered to be washed up subfossil 
brachiopods. Because both species are rather small 
( 1 . 5  to 3 mm), they are easily overlooked. In addition 
to these, three other species may occur (BRUNTON & 
Cl'RRY 1 979), although natural hard substrate neces­
sary for anchorage is scarce. Taxonomie knowledge 
of this group is very poor. A representative collec­
tion is present at The Natural History Museum in 
London. 

Argyrotheca cis/el/11/a (S1, .\RLES-\X'ooD, 1 841) ,  a very small brachiopod 
(ca. 1 mm) often ocrurring on pebbies in shallow waters, together with 
Gu:)'11ia caps11la. So far, only remains of specimens have been obset\'ed in 
Belgian waters. (a-b) \'entrai and dorsal views of exterior, (c) interior of 
ventral valve showing dentition and mcdian septum, /d) interior of 
dorsal valve showing loop and median septum (drawings by A. LoG.\:S.). 

References and J11rther readi11g 

BRL'ts:TON, C.1 1.C. & Cl'RRY, G.B., 1979. British Brachiopods. 
Synopses of the British Fatma ( New Serùs }, 1 "': 64 pp. 
Lo(, ,:--., A., 1 998. Rccent Brachiopoda from the oceanographic 
expedition Scamount 2 to the north-eastern Atlantic in 1 993. 
Zoo[J·stema, 20 (4): 549-562. 
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PHORONIDA - PHORONIDS 
(HOEFIJZER\X"ORME_ ' - PHüRONIDIENS - Hl1FEISEK\X"ÜRMER) 

Sedentary marine vermiforms, inhabiting secreted chitinous tubes, in shallow 
seas; most are infaunal dwellers in soft sediments, others have their tubes 

cemented to hard substrates; ail species feed by extending an anterior lophophore into the 
water (filter-feeders); length from 1 mm to 50 cm (mostly Jess than 10 cm); ancestral 
phoronids are assumed to have been free-living worms; ca. 14 known living species 
worldwide. 

Questionnaire completed by Christian EMIG (Marseille Oceanology Center). 

One species, Phoronis hippocrepia, is known from the coastal waters off Ostend 
(EMIG 1979). lt is unclear if additional species may occur. In the Netherlands, 

three additional species are expected next to the observed P. hippocrepia. Four phoronid 
species are present along the German coasts. For _Belgium, taxonomie knowledge of this 
group is very poor and no expert able to identify specimens to the species level was found. 

References and J11rther reading 

ÜlRI, C .J . ,  1932. Phoronidea. Die Tierwelt der Nord- und Ostsee, 7c: 101-132. 
E111G, C.C., 1 979. British and other Phoronids. Synopses of the British Fa1111a ( New Serùs ) ,  13: 57 pp. 
FA �SSE, M., 1 994. Hoefijzerwormen in Nederland. �atura, 91 : 137-1 38. 

CHAETOGNATHA - ARROW WORMS or CHAETOGNATHS 
(PlJLWORMEN - CHÉTOGKATHES, VERS FLÈCHES - PFEILWCRMER) 

Marine, planktonic, hermaphroditic predators looking like tiny transparent ar-
� rows; length of adults ranges from 0.5 to 1 2  cm; mouth surrounded by bristles, 
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used for catching and holding prey; occurnng m high concentrations during certain 
periods; feeding on small planktonic organisms, from diatoms to juvenile fish; highly 

sensitive to changes in salinity and temperature; ca. 
1 10 species described worldwide. 

Questionnaires completed by Jan MEES (Flanders Mar­
ine lnstitute) with the contribution of Ann DEWICKE 
and Bregje BEYST (both Ghent l'niversity), and by 
Jean-Paul C.\SANO\'A (University of Provence). 

Two species, Sagitta efegans and S. setosa, have 
been recorded. Both can be abundant at 

certain times of the year. No additional species are 
expected. For Belgium and the neighbouring countries, 
taxonomie knowledge of arrow worms is good. No 
representative collection could be identified. 

Sa,�itta setosa l\ffLIYR, 1 847, one of the two speci�s of Chae­
tognatha recorded in Belgian marine waters. Neriric, typically 
inhabiting shallow waters and having a maximum body length 
of 1 4  mm (from PIERROT-Bl"LTS & CHJDGEY 1 988, courtesy of 
The Linnean Society and The Estuarine and Coasral Sciences 
Association). 

References and further reading 

P1ERROT-Bl"LTS, A.C. & CHIDGEY, K.C., 1988. Chaetognatha. Sy­
nopses �( the British Fa1111a ( Seu• Series) ,  39: 66 pp. 
PlERROT-Bl'I.TS, A.C. & NAIR, V.R., 1991 .  Distribution patterns of 
Chaetognatha. ]11: BONE, Q., KAPP, H. & PlERROT-Bl'J.TS, A.C. (eds), 
The biology of Chaetognaths. Oxford l'niversity Press: 86- 1 16. 

HEMICHORDATA - ACORN WORMS or HEMICHORDATES 
(EIKEL\X'ORMEN, KR:\AGDR,\GERS - HÉMlCORDÎiS, HÉMICHORDF.S - KRAGENTIERE, 
HEMICHC >RD.\ TEN) 

Marine, benthic coelomates with buccal diverticulum, dorsal nerve cord and 
' " pharyngeal slits, but without notochord; there are two classes: the very obscure 

and poorly studied Pterobranchia which are sessile, tiny (usually less than 1 cm) arid dwell in 
deep water, while the well-known Enteropneusta (length ranges from 2.5 cm to 2.5 m) 
usually burrow in the sandy intertidal zone of temperate waters; ca. 96 described species 
worldwide. 

Questionnaires completed by Cyril Bl'RDON-JO!'ŒS (Queensland Museum, Australia) and 
by Elis KNIGHT-JoNES (University of Swansea). 

No species have been recorded. At least two are expected among others based on 
HAY\X'ARD & RYLAND ( 1 990). In the Netherlands, Protogloss11s koehleri was 

observed while Rhabdopleura normani is expected. Other species which might occur in 
Belgian waters are R. compacta, Saccol'JosSlis P..YJ!,JJJae11s, S. horsti, Glossobalamts sarniensis and 
G. margina/us. Larvae of these last two species are common in the North Sea plankton. 
Taxonomie knowledge of this group is clearly insufficient and a Belgian scientist able to 
identify organisms to the species level was not found. Representative collections are housed 
in The Natural History Museum in London and the Zoological Museum in Copenhagen. 

'/.1 ,c J I .( l\ , I <  \L D l \  l ' l(� ITY 1 95 



1 96 

R�ferences andf11rther readinf!, 

H ,\y"· \RD, P.J .  & R Yl.,\ND, J .S. (eds), 1 990. The marine fauna of the British Isles and North- \X'est Europe. Oxford 
l'niver,it) Press, volume 2 - Hemichordata and l ' rochordata: 872-876. 
\" ,\N DER HORST, C.J . ,  1925. F.nteropneusta & Pterobranchia. Die Timnlt der Nord- 1111d Ostsee, 7a: 1-20. 

ECHINODERMATA - ECHINODERMS 
(STEKF.LI -Il'IDIGEN - É:CHINODERJ\IES - ST;\CHF.LHACTER) 

Marine, radially symmetrical, pentamerous coelomates with complex hydraulic 
system of tubes called water vascular system; many forms move via tube feet 

(podia); internai calcareous skeleton will generally develop; length ranges frum 2 cm to 2 m; 
six extant classes: Asteroidea (sea stars or starfish), Ophi uroidea (brittle stars), Echinoidca 
(sea urchins), Holothuroidea (sea cucumbers), Crinoidea (feather stars) and Concentricy­
cloidea (sea daisies); 8,000 described species worldwide, from tidal to abyssal zones. 

Questionnaire completed by Claude l\.IASSIN (Royal Belgian Institute of Natural Sciences). 

Fifteen species have been recorded: four species of sea cucumbers, four sea 
urchins, three sea stars and four brittle stars (M,\SSI/\. & DE RIDDER 1989, with 

species list). Five to seven additional species are expected, based on GLAÇO]'; (1 977) and 
W< lLF (1 975). The echinoderm fauna of the Belgian Continental Shelf (BCS) is less rich than 
the one in adjacent waters, possibly because of the lm.ver variety of habitats. Taxonomie 
expertise of this group is very good. A rcpresentative collection is present at the Royal 
Belgian Institute of Natural Sciences. 

Riferences and f11rther reading 

DI'PONT, S . ,  2002. ( )n the taxonomie status of the brittle-star Amphipholis sq11a111ata (DEI.LE CHI \JE, 1828). In: 
PhETERS, M. & V.IN GoF.THEM, J .L. (eds), Belgian Fauna and A lien Species. Proœedings of the symposium held 
on 14.1 2.2001 in Brussels. B111/etin of the Ro)·al BelJ!.1a11 lnstit11te of .'Vat11ral Scimm, Biology, 72, suppl.: 63- 64. 
GL\Ç01', R. ,  1977. Faune et flore du littoral du Pas de Calais et de la Manche orientale. Edition de l'Institut de 
Biologie .\faritime et Régional, Wimereux: 51 pp. 
M \SSIN, Cl. & DE RrnDER, Ch., 1 989. Les échinodermes de Belgique. ln: \X'Ol'TFRS, K. & BAERT, L. (eds), 
Proccedings of the Symposium 'lnvertebrates of Belgium' held on 25-26 nov. 1 988 in Brussels. Royal Belgian 
lnstitute of Natural Sciences, Brussels: 395-402. 
\'Çrn.F, \X'.J . ,  19:5. Stekelhuidigen - Echinodermata. TJ'"etensrhappelijke Mededelùz�en KI\','\; l ·, 105 (20): 20 pp. 

CHORDATA - CHORDATES 
(CH0RDADIEREN, CH0RDATEN - CHORDÉS, CORDÉS - CH0RDATIERE, CH0RDATEN) 

Bilaterally symmetrical, coelomate deuterostomes with a living endoskeleton; 
notochord (rodlike) present at some stages in life cycle; a dorsal tubular nerve 

cord and pharyngeal gill slits which both may alter or disappear in later stages of life cycle; 
include Tunicata, Cephalochordata and Vertebrata. 

TUNICATA (UROCHORDATA) - TUNICATES 
(MANTELDIEREN, ZAKPIJPEN - TUNICIERS, l"R0C0RDÉS - M ANTELTIERE, Tl'N IK1\TEN) 

Marine, filter-feeding animals with sac-like tunics surrounding the body; showing 
affinities to other chordates only in j uvenile stage; generally from 1 mm to 4 cm, 

some giant species up to 60 cm; poorly represented in fossil record (no hard parts); three 
classes: Ascidiacea (sea squirts), containing more than 90% of ail urochordate species, 
Copelata or Appendicularia (larvaceans) and Thaliacea (salps); Ascidiacea are benthic, 
sessile, globular or tubular animais with incurrent and excurrent siphons; single, social or 
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compound individuals ;  Copelata and Thaliacea are small planktonic animais, barrel-shaped 
(Thaliacea) or with neotenous characteristics (Copelata); between 1 ,250 and 2,000 species 
described, while a total species number of 3,000 is expected worldwide. 

Questionnaire completed by Jean GoDEt\l'X (l1niversity of Liège), with the contribution of 
Francis KERCKI !OF (Marine Ecosystem Management / RBINS) and Claude MONNIOT 
(Muséum National d'Histoire Naturelle, Paris). 

Sixteen sea squirt and two larvacean species have been recorded. Three more 
ascidian species seem to occur, following recent observations at the Sluice dock in 

Os tend (pers. comm. F. KERCKHOF). Records of three other ascidian species, present in the 
collections or mentioned in literature, have an uncertain status. Studies on the Belgian 
Tunicata are scarce and outdated. For example, there are as good as no recent data or 
observations on the seven species of Molgulidae, an ascidian family with representatives 
able to settle in sandy substrates, mentioned in DAM,\S (1 905) and collected from 1 884 to 
1 886. A thorough investigation of harbour environments and hard substrata such as the 
mole of Zeebrugge or ship wrecks, is expected to yield a considerable amount of additional 
information and maybe new species for the Belgian fauna. Representative collections are 
housed in the Zoological Institute of the University of Liège, the Royal Belgian lnstitute of 
Natural Sciences, the marine stations in Roscoff and 'v(:'imereux, and the 'Musée National 
d'Histoire Naturelle' in Paris. Styda cfaz,a is an example of a recently introduced species. 

Re(erences andfurther readinJ!. 
BFRRII.I., N.J . ,  1 950. The Tunicata with an accounc of the British specics. The Ray Society, 1 33: 354 pp. 
Bl'IZER, D.A.G., 1 983. De Nedcrlandse zakpijpen (manteldierenJ en mantclvisjes - Tunicata, .\scidiacea en 
Appcndicularia. lr'etenschappelijke .\fededelùtJ!.'Jl K.'\!NI ·, 158 :  42 pp. 
DAM \S, D., 1 905. Les �lolgules de la côte belge. A .rchim de Bioi��ie, 21: 1 61 - 1 82. 
FENAl'X, R. ,  1 967. Les ,\ppendiculaires des mers d'Europe et du bassin méditerranéen. Fa11ne de I' Hurope et du Bassin 

. 1J1éditerra11ém, 2: 1 1 6  pp. 
HlTS, J . ,  1 933. Ascidiacea. Die Tiennlt der Nord- und Ostsee, 25: 49- 1 1 5. 
MII.L\R, R .H. ,  1 970. British Ascidians. Srnopm of the British Fa1111a ( ,',,'eu· Series) ,  1 :  92 pp. 
MoNNIOT, C., 1 969. Les Molgulidae des mers européennes. Mémoires d11 ,\fttsé11111 National d'Histoire Naturelle, 
Zoolo_�it, 50: 1 -1-272. 
Pou-:, P . ,  1 962. Bijdrage tot de kcnnis der mariene fauna van de Belgische kust, II - \X'aarneming aangaande hct 
voorkomcn en de voortplancing van Botrrilus schlosseri (P 11 . 1 . .\S, 1 766). Natt11m1•denschappelijk Tijdschrift, 44: 21-28. 

CEPHALOCHORDA TA - LANCELETS 
(L\NCED'ISJES - CÉPH,\LOCOROf,S - CEPHALOCH< >RDt\TEN) 

Slim, fish-like animais rarely exceeding 5 cm in length; some features are inter­
mediate between those of invertebrates and vertebrates; represented in the extant 

fauna only by two genera: Branchiostoma (formerly Amphio:,:tts) and A{ytmnetron; cosmopo­
litan in shallow marine and brackish water, often burrowed in clean sands; between 20 and 
30 species described worldwide. 

Information provided by Jean GODEAl'X (l'niversity of Liège) and Francis KERCKHOF 
(Marine Ecosystem Management / RBINS). 

One species, Branchiostoma lanceolat11m, is present (Pou, 1 947). Larvae have been 
found in planktonic samples raken from 1 970 to 1 975 in the frame of the 

development of the North Sea mathematical model. The species is common in the coarse 
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sandy sediments of the sand banks in Belgian marine waters, e.g. the K winte Bank and the 
Noord Hinder Bank. No additional species are expected. No targeted research on this 
group/species has taken place in the Belgian part of the North Sea. Specimens are stored in 
the Royal Belgian lnstitute of Natural Sciences, the Zoological Institute of the University of 
Liège and in some other university collections. 

R�ferences and Jurther reading 

Col RT1';EY, \'C A.l\l., 1 975. The tcmperature relationship and age structure of North Sea and 11editerranean 
populations of Bra11chios/0111a lanceola(llm. fo: B.\RRl'>:GTON, E.j.\'C & j ErFLRlr.s, R.P.S. (eds), Protochordata. 
5)'111posia of the Zoolo.�ical Societr of Lo11do11, 36: 2 13-232. 
POLL, M., 1947. Faune de Belgique: Poissons marins. Patrimoine du Musée roval d'Histoire naturelle de Bèlgique: 
452 pp. 
\'<hBB, J . E. ,  1 956. On the populations of Branrhiosto111a la11ceolat11m and their relations with the \X'est African 
lancelets. Proceedùw of the Zoolo.�ica! Sociel)' of London, 127: 125-140. 

VERTEBRATA or CRANIATA - VERTEBRATES or CRANIATES 
(GEWERVELDEN - VERTÉBRÉS - \X,°JRBELTIERE) 

Animais with a brain case ( cranium) and a spinal column of vertebrae which forms 
-! the skeletal axis of the body; cartilaginous or bony endoskeleton; integument 

(consisting of an epidermis and an inner dermis) often modified to produce hair, scales, 
feathers, horn, etc . ;  fossil record is thought to go back to the Upper Cambrian; from about 1 
cm to 34 m; ca. 55,000 species known worldwide; several thousands more expected, ·  
especially fishes. 

HYPEROARTIA and HYPEROTRETI (AGNATHA) - CYCLOSTOMES or JAWLESS FJSHES or 
LAMPREYS and HAGFISHES 
(KAAKLOZE VISSEN, RONDBEKKEN - AGNATHES - KIEFERLOSE) 

Since the taxa Agnatha and Cyclostomata are considered to be paraphyletic, their taxon 
1 names are not ttsed anymore. They are dismssed to,gether for conz,enience. 

Fishlike, jawless vertebrates without paired appendages; extant species have no scales; 
notochord persist in adult forms; lampreys attach themselves to fishes or invertebrates with 
a sucker-like structure which surrounds the mouth, feeding on blood and tissue; hagfishes 
have a terminal mouth with sensory barbels and scavenge carcasses of fishes and larger 
im·ertebrates or actively prcy on smaller invertebrates; fossil history goes back to the late 
Cambrian; mainly marine; ca. 84 living species described worldwide. 

Information gathered from literature (V ANDELANNOOTE et al. 1998, PHILIPPART 1998). 
Information on the marine forms was provided by Jan HAELTERS (Marine Ecosystem 
Management / RBINS). 

Three species are present in Belgian waters. The brook lamprey (Lampetra planert) 
is occurring in Flanders and \'Çallonia, but is clearly in regression: the species 

disappeared from many rivers and subbasins, which is probably mainly due to the declined 
water quality and changes of the structural integrity of rivers and brooks, as well as to the 
low genetic diversity of small isolated· populations. 

The lampern or river lamprey (Lampetrajfuviatilis) was last observed in the Walloon Region 
in 1964 and seems to be extinct there, although recent observations have been made in the 
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Grand Duchy of Luxembourg and in parts of the Meuse situated in the Netherlands, both 
near the Belgian border. In Flanders, the river lamprey is only abundant in the Lower 
Scheldt. In addition to the threats mentioned for the brook lamprey, the strong regression 
of the river lamprey is mainly due to migration barriers caused by pollution in some basins 
and structural changes in others. Together with other measures, removing and/or bypass­
ing migration barriers could accelerate the recovery of populations. 

The sea lamprey (Petronryz_on marinus) is considered to be extinct in Wallonia and Flanders, 
although a single specimen was recently caught in the river Scheldt. The sea and river 
lamprey both occur at sea, but they have become uncommon in the Belgian marine waters 
mainly because of pollution and river construction works. 

Al! three species are protected by the Bern Convention and the EU Habitats Directive. At 
the regional level, the sea and river lamprey are protected by the \X'alloon Regional 

Executive Order of 24 November 1988 in \X"al­
lonia while the Flemish Executive Decree of 20 
May 1992 protects the brook, river and sea 
lamprey in Flanders. Sea and river lamprey are 
protected in marine waters (Royal Decree of 21 
December 2001). 

:\!ale individual of the river lamprey. This species is in strong regression, 
as are the brook and sca lamprcys (drnwing hy L.S .  BI.RG in Pou. 1 947). 

R�(erences and fttrther readil�f!, 

See under Te!e/,sromi. 
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CHONDRICHTHYES - CARTILAGINOUS FISHES 
(KRA,\KBEENVJSSEt-. - POISSONS CART!LAGINEl'X, CHO 1DR!CHTHYENS - KNORPELFISCf-lE) 

Fishes with fins, jaws and a cartilaginous skeleton; placoid scales usually cover the 
skin; no swim bladder or lung; male with pelvic claspers for sperm transfer; teeth 

not fused to jaws and replaced continually; two subclasses: the Elasmobranchii (sharks and 
rays) with ca. 8 15  described species and the Holocephali (chimaeras) with 31 described 
species worldwide. 

Questionnaires completed by Philip V AS (independent expert, United Kingdom) and by Jan 
HAELTERS (Marine Ecosystem Management / RBINS). 

Twenty-two species have been recorded, but al! are, or have become, uncommon 
or rare. Sorne are only known as very rare vagrants. Once common, the piked 

The lesser spotted dogfish, Sc)'liorhi1111s canimla, is stil! one of the most common 
elasmobranch species in Belgian marine waters, although the number of specimens is 
also decreasing. les length ranges from 40 to 70 cm, although exceptionally individuals 
can reach 1 m (drawing by C.L. BoNAP,\RTE in POLI, 1 947). 

dogfish (Sq11a/11s acanthias), angel­
shark (Sq11atina sq11ati11a) and common 
skate (Rq;à batis) are now extremely 
rare or have disappeared completely 
from Belgian waters. The lesser 
spotted dogfish (Scvliorhim1s canimla), 
starry smooth hound (}\,luste!us aster­
ias) and thornback ray (Rqja c/ai•ata) 
are still the most common elasmo-
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branch species, but their abundance decreased significantly by overfishing, not only in 
Belgian marine waters, but in the southern North Sea in general. Ch imaer:is arc not present 
in Bclgian waters. 

Rejerences and f11rther reading 
Sec under Tcleostomi. 

TELEOSTOMI (ÜSTEICHTHYES) - BONY FISHES 

(BEF.N\'ISSEN - POISS< >NS 0SSEl'X, ( )STÛICHTHYENS - KNOCHENFISCHE) 
Fishes with fins, generally scaly skins, jaws and a bony skeleton; usually with air 
sacs that tunction either as lungs or as swim bladders for buoyancy; only the 

subclass Actinopterygii (ray-finned fishes) occurs in our region, consisting of the Chon­
drostei (sturgeons and paddlefishes), and the Ncopterygii (formed by the paraphyletic 
Holostei and the Teleostei, the major superorder of the Osteichthyes and the dominant 
fish taxon since the Cretaceous); ca. 27,000 living species are known worldwide (http:// 
www.FishBase.org), while guesstimates of the total number of species and subspecies reach 
50,000 and more . 

Questionnaires completed by Filip VoLCK.\ERT (Catholic University of Leuven) for the 
Belgian fish fauna in general, by Jan H.\lè.LTERS (Marine Ecosystem Management / RBINS) 
for the marine species and by Rudi YSEBOODT (UIA, l'niversity of Antwerp) for the 
freshwater species in Flanders. J ean-Claude PHILLIPART (University of Liège) provided data 
on the freshwater fish fauna of Wallonia. Additional information by Boudewijn G0DDEERIS 
(Royal Belgian Institute of Natural Sciences). 

Almost 1 20 species have been recorded in Belgian marine waters (PoLL 1947, 
RAPPÙ & ENEMAN 1 988, unpublished list by J .  HAELTERS), but this figure 

includes more than 30 species which can be considered as vagrants or species which are, or 
have become, extremely rare. Many species have declined significantly because of over­
fishing, pollution and the destruction of habitats. Especially diadroipous fishes have 
become rare or even extinct because of the destruction of estuarine or riverine habitats. 
Dozens of other marine species can be expected as vagrants (NIJSSEN & DE GROOT 1 987, 
\X'HEF.LER 1969, WHITEHEAD et al. 1984-86). For information on the marine species 
protected by legislation, see HAF.LTERS & KERCKH0F (2002). 

ln Flanders, 83 bony fish species were registered in rivets, streams and brooks (BELPAIRE 
2002). This species number can be subdivided in 19 introduced species (23%), 20 marine 
and brackish water species temporari ly migrating to brackish or fresh water (24% ), and 44 
freshwater species (53%). Of the latter, 20°/o have disappeared from Flemish waters, 60% 
are threatened and only 20% ,  which constitutes only 9 specics out of 44, are doing relatively 
well at the moment. Up to ten additional species can be expected based on MAITLAND 
( 1978), MAITLAND & CAMPBELL ( 1992) and DE NIE (1 996). Between 1950 and 1990, the 
spccics number in Flanders declined because of habitat destruction, water depletion, 
acidification, eutrophication and chemical pollution. Since 1 990 however, this trend seems 
to be reversed and there seems to be an increase of the species number, because of recent 
introductions of non-native species, e.g. topmouth gudgeon (Pseudorasbora parz1a), fathead 
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minnow (Pimephafes promefas), asp (Aspi11s aspius), sturgeon species (Acipenser spp.), etc. But 
also as a result of increasing water quality in the lower Sea Scheldt and other major 
watercourses. Unfortunately, the conditions in smaller watercourses and standing waters 
are not improving or even getting worse. For the Flemish Region, a red list can be 
consulted at http://www.instnat.be/ Soorten/Vissen/rode_lijst.htm. 

In Wallonia, the fish fauna consists of 52 species, 41 of which are considered to be 
indigenous. Sixteen species (39 %) of this indigenous fish fauna disappeared or are rare 
or threatened, while 1 5  species (37% ) are vulnerable, giving a total of31  species (76%) with 
critical status. The richest fish biodiversity in the \X'alloon Region is located in the Meuse 
and Rhine basin and to a lesser extent in the Scheldt basin, containing some of the rare 
species (PHILIPPART 1 998). 

The burbot (Lota Iota) became extinct in Belgium in the period 1 950-1 960. Other examples 
of extinct species in Belgium are: the Atlantic salmon (Salmo sa/ar), common sturgeon 
(Acipenser sturio), twaite shad (A/osa Jalla.,:) and allis shad (A. a/osa) . Another maj or problem 
is the disappearance of the original genetic material of a lot of native fish species caused by 
the stocking of our waterbodies with exotic individuals for angling purposes. One example 
is the import of bitterling (Rhode11s serice11s) from Hungary. 

Maj or collections are kept in the Royal Belgian Institute of Natural Sciences, the Zoological 
Museum of the llniversity of Liège and the l 1niversity of Namur. Smaller collections can be 
found in other universities and scientific institutions. 

References and f11rther reading on Hyperoartia, 
Hyperotreti, Chondricht/�yes and Tefeostomi 
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AMPHIBIA - AMPHIBIANS 

(AMFlBIEËN - B,\TRACIENS, AMPHlBIENS - Ll'RCHE, AMPHIBIEN) 
Vertebrates with naked skin; aquatic larval stadium; respiration by gills, integu­
ment ·and/or lungs; two pairs of sometimes reduced lateral appendagcs for 

walking and swimming; include frogs, toads, newts, salamanders and caecilians; more than 
4,800 described species worldwide, possibly annther 1,000 species to be expected. 

Questionnaire completed by Boudewijn GoDDEERIS (Royal Belgian Institute of Natural 
Sciences) ,  

Sixteen native species have been recorded (B.\l'\X'ENS & CLAUS 1996, PERCSY et al. 
1997, both with species list): six frog species, five toads and five salamanders and 

newts. One additional species, the parsley frog (Pe!od_ytes punctaftts), may be expected 
(PARENT 1983, PERCSY et al. 1997). Since 198 1 ,  one species, the yellow-bellied toad (Bombina 
z•arie.J,ata), has disappeared from Bclgium (BAUWENS & CLAL'S 1996, PERCSY et al. 1997) and 
the number of individuals of most species is decreasing, because of habitat destruction and 
fragmentation, isolation of populations, use of pesticides, acidification, manuring, water 
pollution and climate change. As a result, most of the species are rare or threatened. Only 
five amphibian species do not show a strong negative trend in Belgium: edible frog (Rana 
escrtlenta synklepton), common frog (R. temporaria), common toad (Br!fo br!fo), common newt 
(Triturus v11igaris) and Alpine newt (T. aipestris). 

Following BALJ\1ÇF.NS & CLAl'S (1996) and PERCSY el al. (1997), the highest species richness 
is found in Upper Belgium and the Kempen, followed by the coastal zone (area beyond the 
tidal range). Essential for the conservation of amphibians are pools with species-specific 
adjacent terrestrial habitat. Ail species are protected by law. More conservation measures 
are needed outside the protected areas. In Flanders, specific conservation programmes have 
been developed for the common tree frog (Hyla arborea). and the common midwife toad 
(Alytes obstetricans) (VERVUORT 1994, VER\'OORT & GoDDEERJS 1996). Red lists are 
available for Flanders (http: //www.instnat.be/content/page.asp?pid = ROL_staartpagina) 
and Wallonia (http://mrw.wallonie.be/cgi/dgrne/sibw/sibw.esp.list2.pl?VAR = Amphi­
biens). 

Taxonomie knowledge of this group in Belgium is good and databases are managed by the 
lnstitute of Nature Conservation and by 'Hyla', a working group of the naturalist 
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(a) The yellow-bcllied toad (Bombi11a z•ari��ata) disappeared entirely from our country, probably duc to the 
combination of habitat destruction and fragmentation with climate factors. lndividuals of this specics werc last 
observed in the early 1980s. (b) The common tree frog (Hy/a arborea) is particularly threatened following habitat 
destruction and fragmentation. Reproductive populations are reduced to six only in Flanders and are absent in 
\X'allonia (drawings by E. DELAYE in collaboration with B. GoDDLERIS, IC,, RBINS). 

association 'l\iatuurpunt', for the Flemish Region, and by 'Raînne', the herpetologist 
working group of 'Aves', for the W'alloon Region. A rcference collection is housed in 
the Royal Belgian lnstitute of Natural Sciences . 

The garden-pond craze in the last decades has led to massive introduction of non-native 
amphibians. Severa! introduced frog species have developed reproductive populations in 
Be!gium (PARENT 1997, JoORIS 2002, Km.: et al. 2002, PERCSY & PERCSY 2002): the marsh 
frog (Rana ridib1111da), Iberian water frog (Rana perez1), Levant water frog (Rana bedriagae) 
and American bullfrog (Rana catesbeiana). 

Refermces and Jurther readi11g 
Sec undcr Rcptilia. 

REPTILIA - REPTILES 

( REPT!ELEN, KRUPDIEREN - REPTILES - KRIECHTIERE, REPT!LIE1'i) 
Tetrapod vertebrates although legs may be strongly reduced or absent; skin 
covered with horny scales; breathing through lungs; no larval stages; include 

snakes, !izards, sphenodonts, turtles, crocodilians and amphisbaenians; ca. 8,000 species 
known worldwide, possibly between 1 ,000 and 1,500 more to be expected. 

Questionnaire completed by Boudewijn GoDDEERIS (Royal Belgian lnstitute of ;\;atural 
Sciences). 

Seven native species have been observed (three snake species, three !izards and 
the slow worm) and no additional species are expected (BAnrnNs & CL\l'S 1 996, 

PERCSY et al. 1 997, both with species Iist). As a result of the disappearance of terrestrial 
biotopes a_nd the fragmentation of the landscape because of the expanding road system, the 
number of individuals of ail species is declining, entailing the rare or threatened status for 
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most species. The highest species richness is found in llpper Belgium. Heaths and 
calcareous grasslands are considerf'rl to he essential habitats for the ,urvi\ al of reptiles in 
Belgium (BAUWENS & CL\L 1S 1 996, PERCSY et al. 1 997). Ali reptiks are protected by law, 
but, as well as for amphibians, more conservation measures are needed outside protected 
areas. For the adder ( T  ïpera bm1s), a species protection plan has been developed (B,\U\X'ENS 
et al. 1 995). 

Like the amphibians, reptiles are taxonomically well known in Belgium. Databases are 
managed by the Institute of Nature Conservation, 'Hyla' ('�atuurpunt') and 'Raînne' 
(' Aves'). Red lists are availahle in Flanders (http://www.instnat.be/contcnt/page.asp?pi­
d = ROL_staartpagina) and \X'allonia (http://mrw.wallonie.be/cgi/dgrne/sibw/sibw .esp. 
list2.pl?VAR = Reptiles). 

The introduction of various turtles for the pet-trade and the subsequent release of oversized 
individuals in ponds has led to the proliferation of non-reproductive populations of these 
long-living species, i.e. the European pond terrapin (E111ys orbimlaris) and the red-eared 
terrapin ( Trachm�;•s srripta elegans). These specics cannot repruduce in Belgium because of 
the low summer temperatures (JoORIS 2002). 

ln the Belgian part of the North Sea, three sea turtle species, the loggerhead (Caretta caretta), 
green turtle (Chelonia v�ydas) and leathery turtle (Der111ochel)'s coriacea), very rarely occur as 
vagrants. A database on strandings and sightings of marine turtles is kept by the Marine 
Ecosystem Management Department of the Royal Belgian lnstitute of Natural Sciences. 

References and further reading on Amphibia and Reptilia 
ARMlLD, N. & ( )VENDE1', D., 2002. ,\ field guide to the reptiles and 
amphibians of Britain and Europe (2nd editionJ. Harper Collins 
Publishers: 288 pp. 
B.\l'\"fFNS, D. & CI. \l"S, K., 1996. \'erspreiding van amfibieën en 
reptielen in \'laanderen. De \Xïelewaal, Turnhout: 192 pp. 
B u·\,.ENS, D., 0 .. \l S, K.  & V.IN D 1�1:-11,, R., 1995. Een bescher­
mingsplan voor de adder ( l ïpera bems) in Lille-Beerse. Report 
lnstitute of Nature Conservation, Brussels. 

The adder ( l ïpera berus) reaches a maximum length of 60 to 7ll cm and 
is typically fuund in heath- and moorland but also in railway embank­
ments, rough grassland and scrub (drawing by E. DELAYE in colla­
boration with B. GuDDEERlS, IÇJ RBINS). 
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Species. Proceedings of the symposium held on 14 .12.2001 in 
Brussels. Bulletin of the Royal Belgia11 lnstitute of Natura! Sciences, 
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AMINAL, Brussel: 1 85 pp. 
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AVES - BIRDS 
(YOGELS - OlSEi\l 'X - Vcït;EL) 

Tetrapod vertebrates with feathers and bill; fore-limbs modified as wings (vesti­
gial in a few species), hind-limbs used for walking or swimming; scales on feet 

only (on tarsometatarsus and in some species also on lower part of tibiotarsus; some species 
on the contrary have a feathered metatarsus); breathing through lungs; young altricial or 
precocial, according to ecological strategy of the species; ca. 9,800 species described 
worldwide but a little more than 10,000 expected, especially when refining systematics. 

Questionnaire completed by Gunter DE SMET (Royal Belgian Institute of Natural Sciences). 

Since 1 800, 424 species have been recorded in Belgium according to the guide­
lines for assigning species rank by HELBIG et al. (2002), 406 of which belong to 

category A, i.e. observed at least once in the wild between 1950 and 2002. The other 18 
species were _ recorded between 1800 and 1949, but have not been observed since. l'ntil 
1966, the official Belgian birdlist was based on decisions of the Commission of the Belgian 
Avifauna. Since 1 967, the Belgian AYifaunal Homologation Committee (BAHC) and the 
Homologation Commission (CH) have taken the relay. The resulting species list is available 
at http://www.bahc.be/documents.htm (Belgian birdlist). 

For breeding birds, the highest species richness is found in Lower Belgium (particularly in 
the coastal area including the polders and in the Kempen), followed by, in decreasing order 
of richness, Middle Belgium (including the Sonian Forest), Upper Belgium, the Lorraine, 
the Hautes Fagnes, the tidal range and the North Sea. Habitats considered of essential 
importance for the surYival of certain species or populations are among others wetlands, 
deciduous forests, heaths and small-scale landscape elements. 

Since 1950, the total number of species bas increased from 334 to 424 species, which is an 
addition of 90 species (26.9 %). The number of breeding bird species has augmented by 
24.3% from 144 (in 1950) to 179 species (in 1 999). The increase of the general species 
number is mainly due to the intensification of observations, most of the additions being 
vagrants. The high number of breeding birds reached in 1 999 is partly due to species which 
take advantage of temporarily favourable conditions for settling. Striking examples are the 
(temporary) breeding success of duck, gulls, terns and wader species in the proximity of 
harbour infrastructures and activities, and the high numbers of great cormorant (Phalacro­
corax carbo), grey heron (Ardea cinerea) ,  grebes and duck species linked to eutrophication and 
the resulting enhanced availability of whitebait. \X'orryingly, some of our commonest 
breeding birds, i:nost noticeably the bouse sparrow (Passer domesticus), show a steep decline 
in numbers. On the positive sicle, some former breeding birds have recolonised the country 
successfully. Peregrine falcons (Falco peregrinus) took advantage of nestboxes and are now 
preferring buildings to traditional nesting sites in quarries. Successful reintroduction 
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schemes of  white storks (Cironia ciconia) in  Belgium, the Netherlands and other countries 
have favoured occasional nesting of the species in Flanders and Wallonia. In gcncral, the 
increase in the number of breeding birds is mainly due to the following: range extension of 
breeding birds from abroad, large-scale infrastructure works (e.g. harbour of Zeebrugge), 
hunting restrictions (positive effect mainly on <lucks, birds ofprey, large species), long-term 
results of f orestry practices, side-effects of pollution (e.g. eutrophication), reintroduction of 
formerly occurring breeding birds and climate change. 

The disappearance of specific habitats and small-scale landscape elements, the fragmenta­
tion of habitats and the intensification of agriculture have led to the disappearancc from 
Belgium of species like the black tern (Chlidonias itiger), hoopoe (Upupa epops) and ortolan 
bunting (Emberiza hortufana). At least 20 other breeding bird species are highly threatened. 
For Flanders, a preliminary red list can be foun<l at (http://www.instnat.be/content/ 
page.asp?pid = ROL_staartpagina). A proposai of a red list for the Brussels Region is 
available at http://www.aves. be/Surbru-Chapitre-6.html#Heading40. The red list status 
of, and other useful data on, birds occurring in the Walloon Region can be found at 
http:/ /mrw. wallonie. be/cgi/dgrne/sibw /sibw .esp.list2. pl?V AR = Oiseaux. 

Not included in the total number of 424 species are some 20 species of dubious origin (e.g. 
white pelican, Pelmm11s onocrotal11s and greater flamingo, Phoenicopterus roseus) and not less 
than 173 species which occur in the wild only as escapes from captivity (e.g. budgerigar, 
Aielopsittams 1111d11/at11s, and canary, Serim,s canaria). Eight introduced species are considered 
as aliens with self-supporting breeding populations: Canada goose (Branla canadensis),  
Egyptian goose (Afopochen aegyptiac11s), upland goose (Chfoephaga picta), mandarin duck 
(Ai:,: gaferimlata), ring-necked pheasant (Phasiamts cofchicus), fera] pigeon (Columbia fiz•ia), 
ring-necked parakeet (Psittamla kramerz) and monk parakeet (Myiopsitta mo11ach11s) . The red 
grouse (Lag?p11s lagop11s) was formerly also breeding, but its introduced population is now 
extinct. 
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MAMMALIA - MAMMALS 
(ZOOGDIEREN - MAMMIFÈRES - SAUGETIERE) 

Tetrapod vertebrates with, in some spec1es, forelimbs modified as wmgs or 
" flippers; hairy skin, neither scales nor feathers; females possess mammary glands; 

breathing via lungs; no larval stages; a total of 4,629 described species worldwide, some 
hundreds more to be discovered. 

Questionnaires completed by Roland LIB<HS (University of Liège) and Georges LENGLET 
(Royal Belgian Institute of. Natural Sciences) for the non-marine mammals, by Jan 
HAELTERS (Marine Ecosystem Management / RBINS) for the marine mammals and by 
Jacques F,\IRON (Royal Belgian Institute of N'atural Sciences) for the bats. 

Sixty-eight non-marine and five marine mammal species are considered to belong 
to the Belgian fauna. Neither domestic animais and pets, nor man, are included in 

these figures. The 68 non-marine species can be subdivided in 9 Insectivora, 1 8  Chiroptera, 
2 Lagomorpha, 5 Artiodactyla, 14 Carnivora and 20 Rodentia (FRECHKOP 1 958, LIBOIS 
1982, CRI EL et al. 1994, 1997). 

One species, the wolf (Canis lupus), is extinct in Belgium and 22 other species are considered 
to be threatened in Flanders (CRIEL et ai. 1 994, red list for mammals in Flanders) . For the 
southern part of the country, a red list can be found on the 'Système d' information sur la 
Biodiversité en \X'allonie' (SlBW) http://mrw.wallonie.be/dgrne/sibw/especes/eew/eew93/ 
mammifer.html. A text on the status of mammals in the Brussels Capital Region is available 
at http://www.naturalsciences.be/cb/documents/ regions/brussels /bru_ mammals/brussels _ 
mammals .htm. 

Based on the European mammals atlas, two additional species are expected in Belgium: the 
water vole (Arl'ico/a sapidus) and the lynx (�yn:,,: {yn),:). The mammal species number stays 
more or less the same due to two opposite factors, balancing each other: the (re-)introduc­
tion or invasion of species on one sicle and the destruction and fragmentation of habitats 
leading to disappearance and threatened species on the othe� sicle. Due to this, the numbers 
of individuals of some species are declining. Examples are the dramatic regression of the 
greater and lesser horseshoe bat (Rhino!ophus Jerrmnequinum and R. hipposideros). The highest 
species richness is found in Upper Belgium (excl. the Hautes fagnes), followed by, in 
decreasing order of richness, the Lorraine, Middle Belgium, the Hautes Fagnes and Lower 
Belgium (incl. the Kempen). A tight ecological network together with underground 
cavities and accessible man-made structures are of essential importance for the Chiroptera. 
The wild cat (Felis si!t•estris), the common dormouse (Alttscardim1s a1•e//anari11s) and some 
other mammalian species are highly dependent on leafy and more or less undisturbed 
forests. 

Since 1 900, the following species have been introduced in Belgium: the mouflon (Ovis aries) , 
raccoon <log (Nyctere11tes proryonoides), raccoon (Pro€yon /otor), American mink (,\111ste/a t•ison), 
Siberian chipmunk (Tamias sibiric11s), muskrat (Ondatra zibethims) and coypu (Myocastor 
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c�),Pt1s) . The castor (Castor fiber) has been reintroduced illegally. See PEETERS & VAN 
GOETHEM (2002) for communications on the Siberian chipmunk, muskrat, coypu, badger 
(Me/es me/es), beech marten (Afartesfoi11.1), European otter (L11tra l11tr.1) and on Chiroptcra. 

Eighteen cetacean and five pinniped spec1es have been observed at least once in Belgian 
waters, and a few more could be expected as vagrants. Only five marine mammals can be 
considered as indigenous in the Belgian part of the North Sea. Of these, the buttlenose 
dolphin ( T11rsiops tru11cat11s) was regularly seen until the mid-twentieth century, but is now 
almost extinct in the North Sea. On the contrary, groups of white-beaked dolphins 
(Lagenorh_)'11ch11s a!birostris) have been observed regularly since 1 960. The harbour porpoise 
(Phncnena phncnena) is the only relatively common cetacean in the shallow coastal waters of the 
southern North Sea. It is regularly observed in Belgian waters, especially in late winter and 
spring. Individuals of the harbour seal (Phoca 1•it11!ina) are continuously present and even 
winter in Belgian waters. Young animais are observed each year, mainly in the summer 
period. These probably originate from colonies in France (Somme Estuary), the United 
Kingdom (Wash Estuary) and the Netherlands (Zeeland, Wadden Sea). Young grey seals 
(Ha/ichoems gr_1p11s) are observed each year during the winter period. Adult are less common 
than harbour seals. ln June 2003, a female of the harp seal (Phocagromlandica) stranded un the 
beach of Middelkerke, being the tîrst Belgian record of this species w hich normally occurs at 
the edge of the Arctic pack-ice. A database on strandings and sightings is kept by the Marine 
Ecosystem Management Department of the Royal Belgian Institute ofNatural Sciences. The 
main mammal collections, including marine species, are housed in the Royal Belgian 
Institute of J\;atural Sciences and the Zoological Museum of the University of Liège. 
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Table 4. Overview of rhe Metazoa in Belgium and the world. For Belgium, recorded and expected species ( = 
recorded + additional expected species) are given. The last column indicates the world-wide number of 
described species per taxon. When available and higher than the described number world-wi<le, a 
guesstimare of the real total species number is added in italic. 

Taxon Ç} Ç} • • 
Recorded Expected Described Hxpected 

Porifera 32 32 > 7,000 ( 10,000) 

Myxozoa 1 0  1 00-120 1,400 (3,000- 5,000) 

Cnidaria 33 ;,, 100 9,000 

Ctenophora 2 4 100 

Turbellaria ± 400 > 450 8,000 ( 15,000-20,000) 

Trematoda 103 325 1 5,000-18,000 

Monogenea 21 300-500 7,000-8,000 ( >  20,000) 

Cestoda 144 > 250 5,000 

Gnarhostomulida 0 9-22 80 (2JO) 

Dicyemida 0 3-15 200 

Orthonectida 0 ;,, 6 22 

Nemertea 1 0  20-30 1 ,200 

�ematoda 545 2,500 25,000 ( 100,000- 1 ,000,000) 

Nematomorpha 12  > 17 324 (400) 

Acanrhocephala 3 12-25 1 ,150 

Rotifera 300 1 ,000 1,800 ( >  10,000) 

Cycliophora 0 1 -2 3 

Kinorhyncha 2-4 1 7-24 1 50 

Priapula 0 1 -3 1 7  

Gastrotricha 37 > 50 450 

Loricifera 0 6 25 (125) (500) 

Entoprocta 10 20 1 50 (300) 

Araneae 679 > 679 40,000 

Pseudoscorpiones 24 29 3,000 

Opiliones 26 30 2,400 ( î, 500- 'i,000) 

Acari 970 1,220 30,000 (500,000) 

Pycnogonida 14 14 1 ,000 

Protura 5 40-50 660 (6,600) 

Diplura 2-3 7-10  800 

Collembola 130 250 6,000 (50,000) 

Thysanura 5 6-7 250 

Epherneroptera 65 ± 65 2,100 

Odonata 69 70 5,300 ( 10,000) 

Plecoptera 48 58 2,000 

Blattodea 8 8 3,500 
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Taxon 
� � 

Recorded Expected Described Expected 

Mantodea 2,000 

Orthoptera 51 56 20,000 

Dermaptera 4 5 1 ,900 

Psocoptera 73 82 3,000-4,000 

Anoplura 1 5  28 400 

'Mallophaga' 124 :,;: 873 4,300 

Heteroptera 620 650 62,000 

Auchenorrhyncha 393-408 430-460 35,000 ( 100,000- 1 ,000,000) 

Psylloidea 64 79 2,000 

Aleyrodidea 7 1 3  1 ,200 

'Adelgoidea' 4 22 150 

Aphidoidea 371 500 4,700 

Coccoidea 1 9  1 00-125 7,600 

Thysanoptera < 20 � 1 10 5,000 

Neuroptera 37 42 5,000 

Megaloptera 2 2 300 

Raphidioptera 4 4 1 50 

Mecoptera 7-8 7-8 550 

Siphonaptera 43 51  2,400 

Coleoptera ± 4,500 4,600-5,000 370,000 ( � 2,000,000) 

Strepsiptera 5 10 560 

Diptera 4,474 ± 6,670 120,000-1 50,000 ( �  2,000,000) 

T richoptera 202 220-225 7,000 

Lepidoptera 2,423 2,500 165,000 ( �  1,000,000) 

Hymenoptera ± 3,500 7,200 198,000 ( � 2,000,000) 

Chilopoda 31 41-51 3,000 

Symphyla 5 25 200-500 

Diplopoda 50 < 60 10,000 (80,000) 

Pauropoda 1 1  22-36 700 

Cladocera 80 85 500-600 

'Phyllopoda' 7 9 410 

Ostracoda 105 165 9,000 

Copepoda 279 ± 500 1 3,000 (l'J0,000) 

Branchiura 3 1 30 

Tantulocarida 0 1-3 25 

Cirripedia 1 3  16-1 7 800 

Nebaliacea 20 

Bathynellacea 2-3 160 (incl. 
Anaspidacea) 
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Taxon 
� � • ' • . 

Recorded Expected Described Expected 

Stomatopoda 0 1-3 400 

Mysidacea 1 9  25 1 ,022 

Cumacea 1 2  1 5-27 1 ,200 

Tanaidacea 3 1 2  850 

lsopoda 66 82-87 1 0,000 

Amphipoda 126 246 7,500 

Euphausiacea 90 

Decapoda 60 72 1 0,000 

Pentastomida 0 3 1 10 

Polychaeta (incl. ' Archiannelida') 200-250 ± 450 9,000 ( 19,000) 
(+  5 A.) (+ 25 A.) ( +  50 A.) 

Hirudinca 20 > 20 500 ( 1 ,200) 

Oligochaeta 86 > 1 1 2  6,000 

Sipuncula 3 1 2  300 

Echiura 4 140 

Caudofoveata 0 120 

Solcnogastres 0 5 230 

Polyplacophora 2 890 

Gastropoda 220 250 80,000-90,000 ( 160,000-180,000) 

Bivalvia 80 90-100 12,000-1 5,000 (25,000-30,000) 

Scaphopoda 2 2 ± 600 

Cephalopoda 8 1 3-17 ± 900 

Tardigrada 45 145 800 

Ectoprocta 50 90-100 5,700 

Brachiopoda 0 2-5 350 

Phoronida 4 14 

Chaetognatha 2 2 1 1 0  

Hcmichordata 0 2-7 96 

Echinodcrmata 15 20-22 8,000 (1 ,,000) 

Tunicata 18 24 1 ,250-2,000 (3 ,000) 

Ccphalochordata 20-30 

1 1  yperoartia and H yperotreti 3 3 84 
(Agnat ha) 

C.hondrichthycs 22 22 846 

Tcleostomi (Ostcichthyes) 149 ;,. 1 50 27,000 (50,000) 

Amphibia 16 > 21  4,800 ( ,J/00) 

Reptilia 7 7 8,000 (9,000-9, 'iOO) 

Aves 179 ± 1 79 9,800 ( ±  10,000) 

Mammalia 73 75 4,629 ( ±  5,000) 
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5. CoM:LllSIONS 
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Approximately 22,500 animal species have been recorded so far in Belgium. The number of 
expected species ranges from 34,000 to 35,000 (table 4). _As a consequence, roughly one­
third of the animal species living in Belgium are still waiting to be discovered. 

Knowledge of the Belgian fauna is unevenly balanced. Taxonomie groups of which 
individuals are easily observable, 'charismatic', economically significant or practical in­
dicators for nature conservation are subject to sustained scientific attention. For these 
groups, e .g. vertebrates, ground beetles, butterflies, dragon- and damselflies, the number of 
recorded species probably reflects quite accurately the real number of existing species. In 
essence, this number is only influenced by the arrivai of alien specics, or by the disap­
pearance of spedes, e.g. because of human activities. 

In contrast, when species are small or obscure, difficult to study or regarded as of no direct 
human interest, e.g. protozoans and many groups of invertebrates, recorded rotais are likely 
to reflect only a part of the real number of existing species, with a few exceptions such as 
sponges, sea spiders, some insect taxa, etc. (table 4). New collection methods and increased 
sampling efforts yielded significant numbers of new taxa for the Belgian fauna, even up to 
the class level (!), e.g. sampling of subterranean habitats hy remote sucking, surYeying ship 
wrecks in the Belgian marine waters by SCl 'BA <living. 

Figure 38 summarises currcnt knowledge for a variety of faunal groups. Vertebrates, from 
lampreys to mammals, not unexpectedly form the best-known major taxonomie group in 
Belgium, with a total of 449 recorded species and possibly another 1 0-15 expected. Besicles 
vertebrates, other well-known groups are the Porifera (sponges), Araneae (spiders), 
Pycnogonida (sea spiders), and a number of insect orders such as the Ephemeroptera 
(mayflies), Odonata (dragon- and damselflies), Coleoptera (beetles) and Lepidoptera (but­
terflies and moths). For some other groups, our knowledge can be considered as good to 
quite good, e .g. Orthoptera (grasshoppers, locusts and crickets), Mollusca (molluscs), 
Decapoda (shrimps, lobsters, crabs, etc.) and lsopoda (isopods). Totals of well-known 
high-level invertebrate taxa are as follows: insects, more than 1 7,000 recorded species, about 
8,000 additional species expected; arachnids, such as spiders, mites, etc., some 1 ,700 species 
recorded, possibly 300 more to be found; crustaceans, almost 800 species recorded, another 
300 expected; molluscs, ca. 320 species recorded, some 50 more may be expected. 

ln addition to the popularity criteria mentioned above, the reasons for this unevenly 
balanced knowledge vary. ln some cases, continuous research on selected groups was 
carried out during long periods at universities and scientific institutes. Sorne taxa can even 
be linked to a scientist who devoted his/her Iife to the study of that particular group. For 
popular groups, numerous accomplished naturalists, often actively organised in associa­
tions, contributed significantly to the inventory, distribution and phenology of the Belgian 
fauna. Synergies between these naturalists and professional researchers should be encour­
aged and further developed, as their endless field observations and col1ecting efforts 
provide invaluable material for the monitoring of biological diversity. 
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Sorne faunal groups in Belgium. Percentage of recorded (green) versus additionally expected (grey) number,. 
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For quite a number of taxa, only about half of the species living in Belgium are known, e.g. 
Collembola (springtails), Hymenoptera (bees, ants, wasps and sawflies are well known, hut 
not the parasitic wasps ), M yriapoda ( centipedes and millipedes are well known, but not the 
symphylans and pauropodans), Amphipoda (water Hies), Polychaeta (bristle worms), 
Cestoda (tapeworms) and Ectoprocta (mass animais). The majority of the taxonomie 
groups dealt with in this chapter have to be regarded as poorly known, if the percentage 
of recorded versus expected species is considered. Only 1 0  to 30% of the species estimated 
to be present in Belgium are known for a.o. Protozoa (protozoans), Myxozoa (myxozoans), 
Turbellaria (free-living flatworms), Trematoda (flukes), Nematoda (roundworms), Rotifera 
(rotifers), Kinorhyncha (muddragons), Protura (proturans), Mallophaga (chewing or biting 
lice), Coccoidea (scale insects and mealy bugs), Thysanoptera (thrips), Symphyla (symphy­
lans), Tanaidacea (tanaids), Sipuncula (peanut worms), Echiura (spoon worms), and 
Tardigrada (water bears). Nevertheless, these groups have an ecologic, ecosystemic and/ 
or socio-economic value as well. 

The situation is even wurse for groups such as Monogenea or monogenetic flukes (only 
about 5% of the expected species recorded) and for a number of marine groups, totally 
unknown, which are expected to occur in Belgium, such as: Gnathostomulida (jaw worms), 
Cycliophora (cycliophorans), Priapula (priapulans), Loricifera (loriciferans), Tantulocarida 
(tantulocarids), Stomatopoda (mantis shrimps), Pentastomida (tangue worms), i\.placo­
phora (aplacophorans), Brachiopoda (lamp shells) and Hemichordata (hemichordates), as 
well as for the internai parasite taxa Dicyemida and Orthonectida (formerly classified in the 
Mesozoa). Finally, some taxa currently ranked at phylum level have not yet been com­
plemented since the publication of their first species lists for Belgium, e.g. Nemertea or 
ribbon worms ( 1861, 1883), Nematomorpha (1943) and Kinorhyncha (1869), resulting in 
completely obsolete data. The same is true for a number of lower taxonomie groups such as 
the Dermaptera or earwigs ( 1888). 

Terre.striai habitats have probably been the best sampled and inventoried, together with 
marine benthic and pelagic communities, and intertidal zones. However, about two-thirds 
of the roughly 12,000 animal species, not yet discovered but supposed to occur in Belgium, 
live in terrestrial habitats, e.g. Hymenoptera (especially the parasitic wasps or ichneumons), 
Diptera (truc flics, mosquitoes, gnats) and other insect orders, Acari (mites), Nematoda 
(roundworms), etc. Possibly more than 2,000 species can still be expected from marine 
habitats, particularly crustaceans, rotiferans, bristle worms, roundworms, free-living flat­
worms, etc. This leads to the conclusion that existing collections may not be adequately 
studied, and/or that man y of these habitats need new, innovative and repeated sampling. 

Marine species living on hard substrates in subtidal waters are hardly known. Many new 
species can be expected within the Hydrozoa (hydroids and hydromedusae), Amphipoda 
(water fleas), Polychaeta (bristle worms), Gastropoda (snails and slugs), Ectoprocta (moss 
animais), etc. The marine interstitial habitats also are poorly known and many species 
belonging to the microbenthos can be expected, e.g. Protozoa (protozoans), Rotifera 
(rotiferans), Gnathostomulida (jaw worms). In brackish and freshwater habitats, particu­
larly interstitial ones, and in subterranean environments, many new species for the Belgian 
fauna (even new species to science) can be expected within the Protozoa (protozoans), 
Rotifera (rotiferans), microscopie crustaceans and insect families such as the dipteran 
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Chironomidae (non-biting midges), Ceratopogonidae (biting midges), etc. Finally, also 
parasitic groups are generally poorly known, or not studied at all, e.g. M yxozoa (myx­
ozoans), Trematoda and Monogenea (flukes), Cestoda (tapeworms), Acanthocephala 
(thorny-headed worms), etc. 

For many zoological groups, the existence and location of major reference collections is 
indicated throughout the chapter. Natural history collections are most certainly indispen­
sable for modern biological research, of which they are an integrated part. These collections 
will become even more important in assessing global change, loss of biodiversity and nature 
conservancy. Hence, more than ever before, natural history collections have a major role to 
play in science and society . 
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Alajor faunal series in acijacent coimtries 
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e1111merated in atmex 1 )  
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mathématique, 1 906-ongoing. Centre Universitaire de Luxembourg. 

Bulletin de la Société Zoologique de France, 1 876-ongoing. Société Zoologique de France, Paris. 

Bulletin of The Natural His tory Museum [formerly Bulletin of the British '.\1useum (Natural History) ] ,  
Zoology Series, Entomology Series, 1 950-ongoing. The Natural History Museum, London. 

Cahiers de Biologie Marine, 1 960-ongoing. Station Biologique de Roscoff. 

De Levende Natuur, 1 896-ongoing. Stichting De Levende Natuur, Utrecht. 

Die Tierwelt Deutschlands und der angrenzenden Meeresteile nach ihren Merkmalen und nach ihrer 
Lebensweise, 1 925-. . .  Gustav Fisher Verlag, Jena. 

Die Tierwelt der Nord- und Ostsee, 1 925-1957. Akademische Verlagsgesellschaft Geest & Portig K.­
G., Leipzig. 

Entomologische Berichten, 1 90 1 -ongoing. Nederlandse Entomologische Vereniging, Amsterdam. 

Faune de France, 1 921 -ongoing. Office Central de Faunistique, Paris. 

Ferrantia - Travaux scientifiques du Musée national d'histoire naturelle de Luxembourg (formerly 
Tra,·aux scientifiques du Musée national d'histoire naturelle), 1981 -ongoing. Musée national d'his­
toire naturelle, Luxembourg. 

Freshwater Biological Association Scientific Publication, 1 939-ongoing. Freshwater Biological Asso­
ciation, Cumbria. 

Het Zeepaard, 1 941-ongoing. Strandwerkgemeenschap, Leiden. 

Nederlandse Fauna, 1 997-ongoing. Nationaal Natuurhistorisch .i\1uscum Naturalis, KNNV-Uitge­
verij & European Invertebrate Survey-Nederland, Leiden. 

Nederlandse Faunistische Mededelingen, 1 979-ongoing. European Invertebrate Survey-Nederland & 
Nationaal Natuurhistorisch Museum Naturalis, Leiden. 

Nieuwsbrief European Invertebrate Survey-Nederland, 1 977-ongoing. European Invertebrate Sur­
vey-Nederland, Leiden. 

Synopses of the British Fauna (New Series), 1 970-ongoing. The Linnean Society of London & The 
Estuarine and Brackish-water Sciences Association. 

Systematic Entomology, 1 976-ongoing. Royal Entomological Society, London. 

Wetenschappelijke Mededelingen van de Koninklijke Nederlandse Natuurhistorische Vereniging, 
1 950-ongoing. Bureau Koninklijke Nederlandse Natuurhistorische Vereniging, Hoogwoud. 
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CHAPTER 5 

BELGIAN ECOSYSTEMS LISTED IN THE HABITATS 
DIRECTIVE 

Eckhart KnJl,EN, Marc Dl'PR!èJ\.E & J urgen TAC!, 

1. THE H.\BIT.\TS DIRECTIVE 

This chapter giyes an overview of the Belgian ecosystems listed in the EU 'Habitats 
Directive'. The Habitats Directive 1 is a legislative instrument in the field of nature 
conservation that was adopted by the European Community in 1992. lt establishes a 
common framework for the conservation of wild animal and plant species and natural 
habitats of Community importance. 

The Habitats Directive provides for the creation of a coherent ecological network of Special 
Areas of ConserYation, called Natura 2000, to "maintain and restore, at favourable 
conservation status, natural habitats and species of wild fauna and flora of Community 
interest". In order to make this huge task manageable, it focuses on rare and threatened 
habitats and species, which are listed as annexes within the Directive. Annex I contains 1 98 
habitats (originally 164) and Annex I l  lists 200 animal and 435 plant species for which 
Special Areas of Conservation are to be designated. ln addition, a series of Annex I habitats 
and Annex Il species are afforded priority status as these are judged to be in particular 
danger of disappearance. 

Unlike other pieces of legislation that protect wildlife, the Habitats Directive has two 
special features: it covers both terrestrial and marine habitats and it takes into account 
economic, cultural, social and recreational needs of local communities. 

The Natura 2000 network also includes the Special Protection Areas designated under the 
'Birds Directive'. This directive 2, adopted by  the European Community in 1979, is 
concerned with the conservation of all species of naturally occurring birds in the wild 
within the terri tory of member states. 

2. CORINE BIOTOPE CLASSIFICA TTON 

Annex I is based on the hierarchical classification of European habitats developed by the 
CORINE Biotopes project (1 985- 1990) since it was the only existing classification of 
habitats at European level. In December 1 99 1 ,  while the Directive was being adopted, a 
thorough revision of the CORINE classification was published (DF.\'!LLERS et al. 1991 ). 
This revision introduced numerous changes within codes and habitat types, in particular 
involving the division into subtypes. Consequently, Annex I codes no longer correspond 

1 Council Directive 92143 "EEC 
2 Council Directi,·e "'9/409. EEC 
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full y to the codes and descriptive content of the various categories of CORINE, resulting in 
considerable ambiguities in the interpretation of Annex I on the hasis of the CORINE 
classification. In this chapter, the current CORINE classification is given for each of the 
habitats. 

3. PALAE. \RCT!C CL,\SSIPIC:ATI0N 

With time, the CORINE biotope classification has been expanded at pan-European level 
under the Council of Europe, in order to caver Central European, Eastern European and 
Baltic countries. The new classification is called the Palaearctic habitat classification 
(DEVILLERS & DEVILLERS-TERSCHUREN 1 993). lt has been used in the framework of the 
Emerald programme, which aim is to develop a network of areas of special conservation 
interest at pan-European level. For EU member states, Emerald network sites are those of 
the Natura 2000 network. The implementation phase of the Emerald network started in 
1 999 for non-EU states. 

4. EL'NIS CLASSIFJC,\TI0N 

The EUNIS habitat classification has been developed by the European Em·ironment 
Agency to facilitate harmonised description and collection of data across Europe through 
the use of criteria for habitat identification. 

It is a comprehensive pan-European system, covering al! habitats from natural to artificial, 
from terrestrial to freshwater and marine types (Moss & DA VIES 2002). lt is built to link to 
and correspond with other major habitat systems in Europe: 
• it cross-references to ail EU Habitats Directive habitat types used for EU Member States 

and can be used as a basis for EU Habitats Directive extension for Accession Countries; 
• it builds on the CORINE and Palaearctic habitat classifications. It wil l  continue to include 

the· Palaearctic habitat classification's most detailed units as they are further developed 
over Europe for the Emerald network (Resolution no. 4); 

• it contains and will continue to include relevant marine habitat types as they are 
developed in collaboration with the OSP ARCOM marine work; 

• it cross-references to the CORINE Land Caver classification, to some regional and 
national classifications, and to other systems such as the European Vegetation Survey. 

The EUNIS web application (http://mrw.wallonie .be/dgrne/sibw /EU�IS/home.html) 
gives access to the whole pan-European EUNIS habitat classification and ail information 
about the hierarchy and definition of classes (with diagrams), text and code keys to be used 
for identifying specific classes. 

5. BI0LOGJCAL EVALCATION MAP OF BELGil'M 

2 1 8  

The Biological Evaluation Map (BWK) is based on a standardised, uniform survey and 
evaluation of the biotic environment of Belgium (DE BLUST et al. 1 985a, b; KtJIJKEN & 
HEIRMAN 1 984). The mapping scale is 1 :25,000. The maps are published in sets of eight, 
covering 640 km2. A monograph is published with each set of maps, in which the biotic, 
abiotic and cultural-historical landscape characteristics of the region are described. 
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In 1978, the Minister of Public Health asked scientific institutes and universities to set up a 
national mapping project for the biotic environment. Within a year the project started. 
However, in 1986 the project ended as a national one. Since then, the regions have been 
supposed to finish the remaining fieldwork and update and publish the remaining maps. ln 
the Walloon Region, there has been no continuation until now. In the Flemish Region, the 
lnstitute of Nature Conservation carried on with the mapping project. DE BLL'ST et al. 
(1994) give a full description of the Biological Evaluation Map, while the biannual report on 
the status of nature in Flanders presents an assessment of the area of ail (semi-)natural 
habitats occurring in Flanders (Kl'IJKEN 1999). The Brussels Capital Region also finalised 
the project. It achieved this with the help of the Flemish Region, as its territory is embedded 
within Flemish territory (map IGN31). The map and monograph for Brussels were 
published in 2000 (BRICHAL' et al. 2000). 

An English translation of ail units of the Biological Evaluation Map of Belgiu� is given in 
annex 2. 

6. THE NATL'RA 2000 NET\X'ORK IN BELGll'M 

The Natura 2000 network (figure 1) includes Special Protection Areas (SP As) un der the 
Birds Directive and Special Conservation A reas (SACs) under the Habitats Directive. Table 
1 details the state of advancement of designations for Belgium (December 2002). Designa­
tions have been made by the three regions and at the federal level, for a marine site within 
the Belgian territorial waters of the l'--<orth Sea. 

J\ 
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• 

1 

Distribution of Natura 2000 sites in Flanders 
(orange), Brussels (red), Wallonia (green) 
and Belgian marine waters (blue). Map by 
M. Dl'FRÉNE (CRNFB). 
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Sites in the Brussels Capital Region and in Belgian territorial waters have been designated 
only under the Habitats Directive (table 1 ) .  Due to rheir importance for biodiversitv, some 
sites in the other two regions have been designated under both Habitats and Birds 
Directives. For these regions, the Natura 2000 network currently totals (including sites 
with overlapping status): 
• 97,745 ha for SPAs and 10 1 ,891 ha for SACs in Flanders, and 
• 82,483 ha for SPAs and 1 96,61 7  ha for SACs in \X'allonia. 

Table 1 .  The ;\;arura 2000 network pcr Region, as of Dccember 2002. Special Protection .\reas arc dcsignated 
under the Birds Directive and Special .\rcas of Conservation under the Habitats Directive. ,\reas " ith 
both status correspond to sites designatcd under both Directives. 

Spccial 
Protection 

Areas only (ha) 
Brussels Capital 
Region 
Flemish Region 6 1 , 149 
\X'alloon Rcgion 20,923 
Belgian territorial 
·waters 

Total 82F2 

(l I Perccntage of the area of the Region 

Special Arcas 
of Conservation 

only (ha) 
2,321 

65,295 
1 35,0'17 
1 8 , 120 

220,793 

121 Pcrcentage of the area of the Belgian marine waters 

,\reas with 
hoth status (ha) 

36,5% 
61 ,560 

98, 1 56 

(3I Perccntage of the total arca of Belgiurn (including marine waters) 

Total area 0 o of the 
(ha) terri tory 

2,321 140 , ( ( )  

1 63,040 po 1 )  - 0 

2r,540 13° 
0 

( 1 )  

18 ,120 s• . (2} 

401,021 1 ., 0  (':,J - û 
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Fifty-eight Annex I habitats are legally protected under regional laws in  Belgium, including 
twelve priority types. A full description of ail habitats listed in the Habitats Directive is 
given in the ' Interpretation Manual of European Union Habitats' (European Commission 
1 999). 

The descriptions of the Belgian habitats in this chapter are adapted from this manual. They 
refer specificall y tu the Belgian situation and not to the characterisation of the habitats in the 
European context. For each habitat, cross-references are made to the different habitat 
classifications in use in Europe. Habitats are listed following the codes given by the EU 
interpretation manual (European Commission 1 999). An asterisk between brackets (*) 
indicates a priority habitat. 

An overview is also given of designated sites in the different regions of Belgium. These 
sites have been selected following a procedure that differed from one region to another. The 
main objective of this chapter is to bring ail existing information together. The area given is 
the estimated total cover of the habitat in a given site; it has been approximated to the 
nearest tenth of hectare. This rough estimation may change when detailed assessments of 
the Natura 2000 sites will have been carried out. The number of sites containing the habitat 
is given between brackets. 
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Names of sites in Belgium enumerated as examples for a given habitat have been selected 
using a quantitative criterion: only the 10 sites with the largest area for the habitat are cited 
when there are more than 10 sites containing the habitat in a given region. This does not 
mean that these sites are qualitatively the most important for the habitat. Sites are listed in 
decreasing order of size. 

Maps are also provided for each habitat. They illustrate the locations of ail Natura 2000 
sites hosting the habitat. An idea of the relative cover of the habitats in the sites is given 
through the size of the dots. Five sizes of dots correspond to an increasing cover of the 
habitat: 0-5%, 5-10%,  1 1 -25%,  26-50% and 51 -100% of the site, respectively. 

lt should be clear that most sites contain more than one habitat. If the text mentions that a 
specific habitat is found at a certain site, this site will certainly contain other habitats. These 
latter habitats can be part of the list given in this chapter, but they can also correspond to 
other (Jess or not threatened) habitats not included here. For example, habitat 2310: 'dry 
sand heaths with Ca//11na and Gmista' can be found at the following sites: 

• Flemish Region: De Maten, \'allei- en brongebied van de Zwarte Beek, Bolisserbeek en Domme! 
met heide en vengebieden, Demervallei, Bovenloop van de Grote Nete met Zammelsbroek, 
Langdonken en Goor, Bossen en heiden van zandig \'laanderen: oostelijk deel, Valleien van de 
Winge en de Morte met valleihellingen, Scheide- en Durme-estuarium van de Nederlandse grens toi 
Gent, Heesbossen en vallei van l\larke en Merkske en Ringven met valleigronden langs de Hecrlese 
Loop, Bossen van de \'laamsc Ardennen en andere Zuid\'laamse bossen, Bossen van het zuidoosren 
van de Zandleemstrcck, \' cnnen, hcidcn en mo<érassen rond Turnhout, Kalmthoutse Heide, Klein 
en Groot Schietvcld, Valleicn van de Laambeek, Zonderikbcek, Slangcbeek en Roostcrbeek met 
vijvergebieden en heiden, Hagcven met Dommelvallci, Bcverbeekse heide, \X'armbeck en \X'atc­
ringen, l\langelbcck en heide- en \·engebieden tussen Houthalen en Gruitrode 

• \X'alloon Region: Affluents brabançons de la Senne (Braine-l'Alleud, Braine-le-Château, Ittre, 
Tubize), \'allée de l'Escaut en an] de Tournai (Celles, Estaimpuis, Pecq), Bois de La Houssière 
(Braine-le-Comte, Ittre), Bord nord du bassin de la Haine (Beloeil, Bernissart, Saint-Ghislain), 
Vallée de la Trouille (Estinnes, Frameries, Mons, Quévy), Vallée de l'Ourthe entre Hamoir et 
Comblain-au-Pont (A.nthisnes, Comblain-au-Pont, Ferrières, Hamoir, Ouffet), Camp militaire de 
Lagland (Arlon, Eralle, Saint Léger) 

This does not mean that only dry sand heaths with Ca!luna and Gmista are found on the sites. 
The first site mentioned in the list for the Flemish Region is 'De Maten'. Other Annex I 
habitats are also found there: habitat 2330 'inland dunes with open Cor_)'nephoms and Ag,rostis 
grasslands' and habitat 3 1 10  'oligotrophic waters containing very few minerais uf sandy 
plains (Littore//eta!ia 1111[/lorae)'. Furthermore, 'De Maten' also houses a multitude of other 
habitats not listed in Annex I of the Habitats Directive. 

J\nnex I habitats may sometimes only occupy a very small proportion of the area of the 
designated site. This is the case for both terrestrial and marine habitats. In particular, the 
marine sites listed are much larger than the actual distribution of Annex I habitat(s). 

If, for a given habitat, no site is mentioned for one of the regions, this does not necessarih· 
mean that the habitat does not occur in that part of the country. lt rather indicates that there 
is no site in the region where this habitat is legally protected. 
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1 1 10 - Sandbanks which are slightly covered by sea water ail the time 

Sublittoral non-vegetated sandbanks, permanently submerged. \X'ater depth is seldom more 
than 20 m below Chart Datum. Sandbanks with vegetation belonging to the Zosteretrtm 
marinae and Cpnodoceion nodosae as described by the EU lnterpretation Manual of European 
Union Habitats do not occur anymore near the Belgian coast. 

Habitat codes: 
• Palaearctic Classification: 1 1 . 125, 1 1 .22, 1 1 .31  
• EUNIS: A4, A2.7;B-LMS.Zos 
• CORINE: 1 1 .25 
• BWK: no code 

Distribution and estimated area: 
• Belgian territorial waters : 5100 ha (1 site) 

Site: 
• Bclgian territorial waters: Trapegeer-Stroombank 

1 1 30 - Estuaries 

Downstream part of a river valley, subject to the tide and extending from the limit of 
brackish waters. River estuaries are coastal inlets where, unlike 'large shallow inlets and 
bays', there is generally a substantial freshwater influence. The mixing of fresh water and sea 
water and the reduced current flows in the shelter of the estuary lead to deposition of fine 
sediments, often forming extensive intertidal sand and mud fiats. Where the tidal currents 
are faster than flood tides, most sediments deposit to form a delta at the mouth of the 
estuary. 

Habitat codes: 
• Palaearctic Classification: 13 .2, 1 1 .2 

EUNIS: X01 
CORINE: 13.2 

• BWK: brackish part of Scheldt and !Jzer estuaries 

Distribution and estimated area: 
• Flemish Region: 637.9 ha (2 sites) 

Sites: 
• Flemish Region: Scheide- en Durme-estuarium Yan de Nederlandse grens 

tot Gent, Duingebieden inclusief !Jzermonding en Zwin 

1 140 - Mudflats and sandflats not covcred by sea water at low tide 

222 

Sands and muds of  the coasts of  the oceans, their connected seas and associated lagoons, not 
covered by sea water at low tide, devoid of vascular plants, usually coated by blue algae and 
diatoms. They are of particular importance as feeding grounds for water birds and waders. 
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The diverse intertidal communities of invertebrates and algae that occupy them can be used 

to define subdivisions. 

Habitat codes: 

• Palaearctic Classification: 14  

• EUNIS: A2.2, A2.3 

• CORINE: 1 4  

• BWK: dz and d s  between patches o f  d a  and ds 
in sait or brackish water part of Scheldt and 
I J zer es tuaries 

Distribution and estimated area: 

• Flemish Region: 808.7 ha (2 sites) 

• Belgian territorial waters: 1 70.0 ha (1 site) 

Sites: 

• Flemish Region: Duingebieden inclusief IJ zermonding en Zwin, Scheide- en Durme-estuarium van 
de Nederlandse grens tot Gent 

• Belgian territorial waters: Trapegeer-Stroombank 

1 3 1 0  - Sa!icornia and other annuals colonising mud and sand 

Formations composed mostly or predominantly of annuals, in particular of the Salicornia 
'europaea' group and/or Suaeda maritima, colonising periodically inundated muds and sands 

of marine or interior sait marshes. Other specific species are Sper;�ularia marina, S. maritima 
and Gfaux marititna. 

Habitat codes: 

• Palaearctic Classification: 15 . 1  

• EUNIS: A2.65 

• CORINE: 1 5 . 1  

• BWK: parts of  d s  in  marine intertidal areas and 
parts of da 

Distribution and estimated area: 

• Flemish Region: 62.0 ha (3 sites) 

Sites: 

• Flemish Region: Duingebieden inclusief IJzermonding en Zwin, Polders, 
Scheide- en Durme-estuarium van de Nederlandse grens tot Gent 

1 320 - Spartina swards (Spartinion maritimae) 

Perennial pioneer grasslands of coastal sait muds, formed by Spartina or similar grasses. 

Spartina maritima does not exist anymore in Belgium. The species is pushed aside by Spartina 
t01vnsendii. 
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Habitat codes: 

• Palaearctic Classification: 1 5 .2 

• EUNIS: A2.65 

• CORINE: 1 5 .2 

• BWK: parts of ds in hrackish areas and parts oi da 

Distribution and estimated area: 

• Flemish Region: 9.7 ha (2 sites) 

Sites: 

• Flemish Region: Scheide- en Durme-cstuarium van de Nederlandse grens 
tot Gent, Duingebieden inclusief lJzermonding en Zwin 

1 330 - Atlantic sait meadows (Gla11co-P11ccineffietalia 1J1aritit11ae) 

Salt meadows only inundateù at ,pring tide. Puccinellia maritima is a typical species on low, 

muddy meadows while Halimione porttt!acoides is  typical on places with fast silting. 

Habitat codes: 

• Palaearctic Classification: 15 .3 

• EUMS: AZ.6.'P-15 .3  

• CORINE: 1 5 .3  

• BWK: da, da in hpr or hpr* 

Distribution and estimated area: 

• Flemish Region: 478. 8  ha (3 sites) 

Sites: 

• Flemish Region: Scheide- en Durme-estuarium van de Nederlandse grens 
rot Gent, Duingebieden inclusief lJzermonding en Zwin, Polders 

21 1 0  - Embryonic shifting dunes 
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Formations of  the coast representing the first stages of  dune construction, constituted by ripples 

or raised sand surfaces of the upper beach or by a seaward fringe at the foot of the tall dunes. 

Habitat codes: 

• Palaearctic Classification: 1 6.21 1 

• ECNIS: B 1 .3/P-1 6.21 1 

• CORINE: 1 6 .21 1 

• B\X'K: specific beaches and part of dd or dm 

Distribution and estimated area: 

• Flemish Region: 3.7 ha (1 site) 

Site: 

• Flemish Region: Duingebieden inclusief lJzermonding en Zwin 



2120 - Shifting dunes along the shoreline with Ammophila arenaria (white dunes) 

Mobile dunes forming the seaward cordon or cordons of dune systems of the coast. 

Habitat codes: 
• Palaearctic r:Jassification: 1 6.212 
• EUNI S: B1 .3/P-1 6 .212 
• CORINE: 1 6.212 
• BWK: d<l 

Distribution and estimated area: 
• Flemish Region: 485. 8  ha (1 site) 

Site: 
• Flemish Region: Duingebicdcn inclusicf I.Jzcrmonding en Zwin 

2130 - (*) Fixed coastal dunes with herbaceous vegetation (grey dunes) 

Fixed dunes, stabilised and colonised by more or Jess closed perennial grasslands and 
abundant carpets of lichens and mosses. 

Habitat codes: 
• Palaearctic Classification: 1 6.221 
• El'NIS: B 1 .4/P-16.221 
• CORINE: 16 .221 - 16-227 
• B\X'K: hd, parts of had 

Distribution and estimated area: 
• Flcmish Region: 784. 8 ha (1 site) 

Site: 
• Flemish Rcgion: Duingebicdcn inclusicf I.Jzermonding en Zwin 

2 1 50 - (*) Atlantic decalcifïed fïxed dunes ( Calltmo- [  'licetea) 

Decalcifïed dunes colonised by heaths of the alliances Cal!1mo-Genistio11 ur Ulicion t11i11oris. 
These alliances are almost not found in Belgium. 

Habitat codes: 
Palacarctic Classification: 1 6.24 

• El'NIS: B1 .5 
• CORINE: 1 6.24 
• B\X'K: parts of had 

Distribution and estimated area: 
• Flemish Region: 37.4 ha (1 site) 
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Site: 
• Flemish Region: Duingebieden inclusief !Jzermonding en Zwin 

2160 - Dunes with Hippophae rhamnoides 

Sea-buckthorn formations of forest colonisation in both dry and humi<l dune depressions. 

Habitat codes: 
• Palaearctic Classification: 1 6 .251 
• EUNIS: Bl .6 /P-1 6.251 
• CORINE: 1 6 .251 
• BWK: sd 

Distribution and estimated area: 
• Flemish Region: 635.3 ha (1 site) 

Site: 
• Flemish Region: Duingebieden inclusief [Jzermonding en Zwin 

2170 - Dunes with Sali.,· repens ssp. argentea (Salicion arenariae) 

Safi.,- repens communities colonising wet dune slacks. Following the lowering of the 
groundwater table or accumulation of drift sand, the�e communities may develop into 
mesophilous communitics as the Pyrolo-Sa/icetum (with ?_yrola rotundifolia and Viola ca11ina) 
or into xerophilous Salix communities (with Carfina Ntlgaris and Tha/ictrum flmwm) or into 
Salix repens communities with lvfesobromion elements. 

Habitat codes: 
• Palaearctic Classification: 16.26 

El1NIS: Bl .6 
• CORINE: 1 6.26 
• B\X'K: parts of mp, dd and hd 

Distribution and estimated area: 
• Flemish Region: 3.7 ha (1 site) 

Site: 
• Flemish Region: Duingebieden inclusief IJzermonding en Zwin 

2180 - \X'ooded dunes of the Atlantic, Continental and Boreal region 
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Natural or semi-natural forests (long established) of coastal dunes with a well-developed 
woodland structure and an assemblage of characteristic woodland species. \X'ooded dunes 
do not have a natural distribution in Belgium. 
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Habitat codes: 
• Palaearctic Classification: 16.29 
• El'NIS: B 1 .  7 

CORINE: 1 6.29 
• B\X'K :  qd, rud, ru in coastal dunes (also other 

q- and f-forests or sf in the dunes) 

Distribution and estimated area: 
• Flemish Region: 635.3 ha (1 sire) 

Site: 
• Flemish Region: Duingebieden inclusief IJzermonding en Zwin 

2190 - Humid dune slacks 

Humid depressions of dunal systems. Humid dune slacks are extremely rich and specialised 
habitats, very threatened by the lowering of water tables. 

Habitat codes: 
• Palaearctic Classification: 1 6.3 
• El'NIS: B 1 . 8  
• CORINE: 1 6.31-1 6.35 
• B\'<"K :  mp and ae, ao, mr, me, mm, hc, hj  in 

the dunes 

Distribution and estimated area: 
• Flemish Region: 37.4 ha (1 site) 

Site: 
• Flemish Region: Duingebieden inclusief IJzermonding en Zwin 

231 0  - Dry sand heaths with Call11na and Genista 

Dunes formed of quartzic sands originating in redeposited and reworked glacial drift and 
outwash. They are highly siliceous in the Netherlands, northern Belgium and northwestern 
Germany, progressively slightly Jess oligotrophic and with a more continental species 
assemblage in northeastern Germany, Poland and the eastern Baltic plain. The dune 
systems, particularly the large ones, harbour a unique ensemble of interacting communities 
and harbour many specialised and localised organisms. They have considerably regressed 
and the remaining examples are fragile and often threatened. Vegetation is dominated by 
heaths with Ca/Irma and Genis/a. 
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Habitat codes: 
• Palaearctic Classification: 64. 1 x 3 1 .223 

El.'NIS: (El .9/P-64. 1 1 ,  El .9/P-64. 12, 
E l .9/P-64. 1 3) x F4.2/P-31 .23 

• CORINE: 64.1 x 31 .223 
BWK: parts of cg and cgb 

Distribution and estimated area: 
• Flemish Region: 667 .2  ha ( 1 6  sites) 
• \X'alloon Region: 542.9 ha (7 sites) 

l\lajor sites: 
• Flcmish Region :  Vallei- en brongebied van de Zwarte Beek, Bolisserbeek en Domme! met heide en 

vengebieden, Mangelbeek en heide- en vengebieden tussen Houthalen en Gruitrode, Klein en 
Groot Schietveld, Vennen, heiden en moerassen rond Turnhout, Valleien van <le Laambeek, 
Zonderikbeek, Slangebeek en Roosterbeek met vijvergebieden, Kalmthoutse Heide, Hageven 
met Dommelvallei, Beverbeekse Heidc, \X'armbeek en Wateringen, Heesbosscn en vallei van Marke 
en Merkske en Ringven met valleigronden langs de I icerlese Loop, Scheide- en Durme-estuarium 
van de �ederlandse grens tot Gent, Bossen van de Vlaamse Ardennen en andere Zuidvlaamse 
bossen 

• \X'alloon Region: Camp militaire de Lagland (,\rlon, Etalle, Saint Léger), Bord nord du bassin de la 
Haine (Beloeil, Bernissart, Saint-Ghislain), Affluents brabançons de la Senne (Braine-l'Alleud, 
Braine-lc-Chàteau, Ittre, Tubize), Bois de La Houssière (Braine-le-Comte, Ittre), Vallée de la 
Trouille (Estinnes, Frameries, Mons, Quévy), Vallée de l'Escaut en aval de Tournai (Celles, 
Estaimpuis, Pecq), Vallée de l'Ourthe entre Hamoir et C:omblain-au-Pont (Anthisnes, C:omblain­
au-Pont, Ferrières, Hamoir, Ouffet) 

2330 - Inland dunes with open Corymphor11s and Agrostis grasslands 
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Open formations found on inland dunes with dry siliceous soils, often species-poor and 
with a strong representation of annuals. It includes formations of unstable Germano-Baltic 
fluvio-glacial inland sands with Cory11ephor11s camscms, Cai·e:,: armaria, Sperg11/a monsonu, 
Teesdalia 1111dica11lis and carpets of fruticose lichens (Cfadonia). 

Habitat codes: 
• Palaearctic Classification: (64. 1 1  or 64. 1 2) x 35.2 

El1NIS: (El .9/P-64. 1 1 ,  El . 9/P-64. 1 2) x El .9 
• CORil'.E: 64, 1 x 35.2 
• BWK: ha, hab 

Distribution and estimated area: 
• Flemish Region: 17 19 .9 ha (20 sites) 
• \X'alloon Region: 37.5 ha (3 sites) 

Major sites: 
• Flemish Region: Vallei- en brongebied van de Zwarte Beek, Bolisserbeek en Domme! met heide en 

vengebieden, Mangelbeek en heide- en vengebiedcn tussen Houthalen en Gruitrode, Kalmthoutse 
Heidc, Valleien van de Laambeek, Zonderikbeck, Slangebeck en Roosterbeek met vijvergebieden, 
Bos- en heidegebiedcn ten oosten van Antwerpen, Valleigebied van <le Kleine Nete met bronge-
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bieden, moerassen en heiden, Vennen, heiden en moerassen rond Turnhout, Klein en Groot 
Schietveld, Hageven met Dommelvallei, Beverbeekse l leide, \X'armbeek en \X'ateringen, De ,\Iaten 

• Walloon Region: Camp militaire de Lagland (Arlon, Etalle, Saint Léger), Vallée de la Nethen 
(Beauvechain, Grez-Doiceau), Vallée du Train (Chaumont-Gistoux, Grez-Doiceau) 

3 1 10  - Oligotrophic waters containing very few minerais of sandy plains (Littorefletalia uni(forae) 

Shallow oligotrophic waters with few minerais and base-poor, with an aguatic to amphi­
bious low perennial vegetation belonging to the Littorel!etafia tmijforae order, on oligo­

trophic soils of lake and pond banks (sometimes on peaty soils). This vegetation consists of 
one or more zones, dominated by Littorefla, Lobe!ia dort111a11a or Isoetes although all zones 

may not be found at a given site. 

Habitat codes: 
• Palaearctic Classification: 22. 1 1  x 22.31 
• I-,TNIS: C l . 1  X C:3.4 1  P-223 1 
• CORINE:  22. 1 1  x 22.31 
• BWK: parts of ao (BWK version 1); parts of 

aom (B\'ÇK version 2) 

Distribution and estimated area: 

• Flemish Region: 4 6.3 ha ( 1 1  sites) 

• \X'alloon Region: 2 .5 ha (3 sites) 

Major sites: 
• Flcmish Region: Valleigebied van de Kleine Nere met brongebieden, moerassen en heiden, Klein en 

Groot Schietveld, De Maten, Bos- en heidegehieden ten oosten van Antwerpen, Kalmthoutse 
Heide, Hageven met Dommeh-allei, Beverbeekse Heide, \X'armbeek en \X'ateringen, Itterbeek met 
Brand, Jagersborg en Schootsheide en Bergerven, Valleien van de Laambeek, Zonderikbeek, 
Slangebeek en Roosterbeek met vijYergebieden, Vennen, heiden en moerassen rond Turnhout, 
Vallei- en brongebied van de Zwarte Beek, Bolisserbeek en Domme! met heide en vengebieden 

• Walloon Region: Haute vallée de la Thure (Beaumont, Siny-Rancc), Vallée de l'Oise et de la 
Wartoise (Chimay, l\lomignies), Bois de La I loussièrc (Braine-le-Comte, Ittre) 

3 1 30 - Oligotrophic to mesotrophic standing waters with vegetation of the Littorelletea ,mi(!orae 
and/or Isoeto-Nanojrmcetea 

22. 1 2  x 22. 3 1  - aguatic to amphibious short perennial vegetation, oligotrophic to meso­
trophic, of lake, pond and pool banks and water-land interfaces belonging to the Littor­
e!Jetea 1111ijlorae order. 
22. 1 2  x 22.32 - amphibious short annual vegetation, pioncer of land interface zones of 
lakes, pools and ponds with nutrient-poor soils, or which grows during periodic drying of 
these standing waters: Isoeto-Nanoj1mcetea class. 
These two units can grow together in close association or separately. Characteristic plant 

species are generally small ephemerophytes. 
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Habitat codes: 

• Palaearctic Classification: 22. 12 x (22.31 and 22.32) 

El1NIS:  C1.2 x (C3.4/P-22.31  and C3.4/P-22.32) 

• CORINE: 22. 1 2  x (22.31 and 22.32) 

• B\X'K:  parts of ao (B\X'I-.:. version 1 ); parts of 
aom (B\X'K version 2) 

Distribution and estimated area: 

• Flemish Region: 782.4 ha (16 sites) 

• \X'alloon Region: 358.9 ha (36 sites) 

Major sites: 

• Flemish Region: Valleicn van de Laambeek, Zonderikbeek, Slangebeek en Roosterbeek met 
vijvergebieden, Valleigebied van de Kleine Nere met brongebieden, moerassen en heiden, Klein 
en Groot Schietveld, De Maten, Bovenloop van de Grote Nete met Zammelsbroek, Langdonken en 
Goor, Kalmthoutse Heide, Hageven met Dommelvallei, Beverbeekse Heide, Warmbeek en Wate­
ringen, Mangelbeek en heide- en vengebieden tussen Houthalen en Gruitrode, l\1echelse Heide en 
vallei van de Ziepbeek, Itterbeek met Brand, Jagersborg en Schootsheide en Bergen·en 

• W'alloon Region: Vallée de l',\rgentine (La Hulpe, Lasne, Rixensart, Waterloo), \'allée de l'Escaut 
en aval de Tournai (Celles, Estaimpuis, Pecq), Haute-\'ierre (Bertrix, Herbeumont, Libramont, 
Chevigny, Neufchâteau), \'allée de l'Oise et de la \X'artoise (Chimay, Momignies), Bois de Bourlers 
et de Baileux (Chimay, Couvin), Vallée de ]'Eau Blanche à Virelles (Chimay, Couvin, Froidchapelle), 
Bord nord du bassin de la Haine (Beloeil, Bernissart, Saint-Ghislain), Vallée de la Lasne (Rixensart, 
Wavre), \'allée de la Hante (Beaumont, Froidchapelle, Sivry-Rance), Bassin de la Semois d'Etalle à 
Tintigny (Etalle, Habay, Tintigny) 

3 140 - Hard oligo-mesotrophic waters with benthic vegetation of Chara spp. 
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Lakes and pools with waters fairly rich in dissolved bases (pH often 6-7) (21 . 1 2) o r  with 

mostly blue to greenish, very clear, waters poor (to moderate) in nutrients, base-rich (pH 

often > 7.5) (21 . 1 5) .  The bottom of rhese unpolluted water bodies are covered with 

charophyte, Chara and 1'\ïtdla, algal carpets. 

Habitat codes: 

• Palaearctic Classification: (22. 1 2  or 22. 1 5) x 22.44 

• EUNIS: (C1.2 or Cl . 1 )  x (Cl . 1 /P-22.44, 
C l .2/P-22.44, Cl .4/P-22.44) 

• CORINE: 22. 12  x 22.44 

• B\X'K: parts of ae 

Distribution and estimated area: 

• Flemish Region: 27.4 ha (4 sites) 

• \X'alloon Region: 60.7 ha (5 sites) 

Sites: 

• Flemish Region: Valleigebied tussen Melsbroek ,  Kampenhout, Kortenberg en \'eltem, Bossen van 
de Vlaamse Ardennen en andere Zuidvlaamse bossen, Duingebieden inclusief IJzermonding en 
Zwin, Valleien van de Laambeek, Zonderikbeek, Slangebeek en Roosterbeek met vijvergebieden 
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• Walloon Region: Bois d' Anthisnes et d'Esneux (Anthisnes, Comblain-au-Pont, Esneux, 'andrin, 
Neupré, Ouffet, Tinlot), Vallée de l'Eau Blanche à Virelles (Chimay, Couvin, Froidchapelle), Bassin 
de l'Iwène (Ciney, Houyet, Rochefort), Basse vallée du Geer (Bassenge, Juprelle, Oupeye, Visé), 
Montagne Saint-Pierre (Bassenge, Oupeye, Visé) 

3150 - Natural eutrophie lakes with Magnopotamion or H_ydrocharition-type vegetation 

Lakes and ponds with mostly dirty grey to blue-green, more or less turbid, waters, 
particularly rich in dissolved bases (pH usually > 7), with free-floating surface communities 
of Lemna spp. ,  Spirode!a polyrhiza, lf'ofjfia arhiza, Azolla filiculoides, Ricciocarp11s na/ans and 
Riccia flt1itans, or in deep, open waters, with associations of large pondweêds (H_;•drocharis 
,norsus-ranae). 

Habitat codes: 
• Palaearctic Classification: 22. 1 3  x (22.41 or 

22.421 )  

• EUNIS :  C l . 3  x (Cl .3/P-22.4l(p) or 
Cl .2/P-22.412) 

• CORINE: 22. 1 3  x (22.41 or 22.421) 

• B\X'K: ae*, aer*, aev, aev*, parts of ae 

Distribution and estimated area: 
• Flemish Region: 402 ha (8 sites) 
• \X'alloon Region: 680.1 ha (42 sites) 

Major sites: 
• Flemish Region: Scheide- en Durme-estuarium van de Nederlandse grens tot Gent, Demen·allei, 

Valleien van de Dijle, Laan en IJse met aangrenzende bas- en moerasgebieden, Vennen, heiden en 
moerassen rond Turnhout, Bossen en heiden van zandig Vlaanderen: oostelijk deel, Bossen van de 
Vlaamse Ardennen en andere Zuidvlaamse bossen, Bovenloop Yan de Grote Nete met Zammels­
broek, Langdonken en Goor, Bossen, heiden en valleigebieden van zandig Vlaanderen: westelijk 
deel 

• \X'alloon Region: Vallée de la Haine en aval de Mons (Bernissart, Boussu, Hensies, Jurbise, Mons, 
Quaregnon, Saint-Ghislain), Vallées du Ruisseau de Mellier et de Mandebras (Habay, Léglise, 
Neufchâteau), Vallée de la Thyle (Court-Saint-Etienne, Genappe, Les Bons Villers, Villers-la-Ville), 
Haute-Vierre (Bertrix, Herbeumont, Libramont, Chevigny, Neufchàteau), Bassin fagnard de l'Eau 
Blanche en aval de Mariembourg (Couvin, Doische, Philippeville), Vallée de la Lys (Comines­
W.arneton), Haute-\X'imbe (Beauraing, Daverdisse, Gedinne, Wellin), Vallée de la Semois en aval 
d'Alle (Bièvre, Vresse-sur-Semois), Bassin de la Marche (Chinv, Florenville, Meix-devant-Virton), 
Etangs de Longchamps et de Noville .(Bastogne, Bertogne) 

3160 - Natural dystrophie lakes and ponds 

Natural lakes and ponds with brown tinted water due to peat and humic acids, generally 
on peaty soils in bogs or in heaths with natural evolution toward bogs. pH is often low, 
3 to 6 .  
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Habitat codes: 

• Palaearctic Classification: 22. 14  

• ECN IS: Cl . 4  

CORINE: 22. 14  

• B\X'K: parts of ao (under investigation) 

Distribution and estimated area: 

• \X"alloon Region: 1 6 .4 ha (3 sites) 

Sites: 

• \X'alloon Region: Bassin supérieur de l 'Ourthe occidentale (Libramont, 
Chevigny), Fagnes de Samrée et de Tailles (Houffalize, La Roche-en-Ardenne, Manhay, Vielsalm), 
Fanges des sources de l'Aisne (La Roche-en-Ardenne, Manhay, Vielsalm) 

3260 - Water courses of plain to montane levels with Rammc11lion(/11ita11tis and Callitricho-Batrachion 
vegetation 

\'<:'ater courses of plain to montane levels, with submerged or floating vegetation of the 

Ra111111c11/io11 jl11ita11tis and Callitricho-Batrachio11 (lo\,· water level during summer) or aquatic 

masses. 

Habitat codes: 

Palaearctic Classification: 24.4 

E l'NIS: C2.1 /P-24.4 

• CORINE: 24.4 

• B\X'K: code undcr investigation 

Distribution and estimated area: 

• Flemish Region: 1 07 .8  ha (3 sites) 

• \X'alloon Region: 664.4 ha (60 sites) 

Major sites: 

• Flemish Region: Valleigebied van de Kleine Nete met brongebieden, moerassen en heiden, 
Bovenloop van de Grote Nete met Zammelsbroek, Langdonken en Goor, Voersrreck 

• \X'alloon Region: Bassin de la Semois de Jamoigne à Chiny (Chiny, Florenville, Herbeumont), 
Haute vallée de l'Amblève entre Heppenbach et Montenau (Amel), Bassin de la Lomme de Poix­
Saint-Hubert à Grupont (Libin, Saint-Hubert, Tellin), Vallée de l'Ourthe entre Hotton et Barvaux­
sur-üurthe (Durbuy, Hotton, Somme-Leuze), Basse vallée de l'Aisne (Durbuy, Erezée, Ferrières, 
Manhay), Bassin de la Semois du Maka à Bouillon (Bouillon), Bassin de la Semois entre Tintigny et 
Jamoigne (Chiny, Habay, Léglise, Tintigny), Massif forestier de Da\·erdisse (DaYerdisse, Libin, 
Tellin, Wellin), Basse-Vierre (Chiny, Herbeumont, Léglise, Neufchâteau, Tintigny), Haute-Sambre 
en amont de Thuin (Lobbes, Merbes-le-Château, Thuin) 

3270 - Riv ers with muddy banks with Chenopodion r11bri p.p. and Bidention p.p. vegetation 
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Muddy nver banks of plain t o  submontane levels, with annual pioncer nitrophilous 

vegetation of the Chenopodion spp., Rorippa spp., Potygon111n spp . ,  Xanthit11t1 spp. and the 

Bidens spp. alliances. During the spring and at the beginning of the summer, sites look like 
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muddy banks without any vegetation (later development in the year). If the conditions are 
not favourable, this vegetation has a weak development or could be completely absent. 

Habitat codes: 
• Palaearctic Classification: 24.52 

El'N lS: C3.5/P.24.52 
• CORINE: 24.52 
• B\XlS::: for muddy banks, parts of ds and •or ku 

(under investigation) 

Distribution and estimated area: 
• Walloon Region: 148.7 ha ( 1 3  sites) 

Major sites: 
• Walloon Rcgion: Bassin de la Semois de Jamoigne à Chiny (Chiny, Florenville, Herbeumont), 

Bassin de la Semois d'Etalle à Tintigny (Etalle, Habay, Tintigny), Bassin de la Semois entre Tintignv 
et Jamoigne (Chiny, Habay, Léglise, Tintigny), Haute-Vierre (Bertrix, Herbeumont, Libramont, 
Chevigny, Neufchâteau), \'allée de l'Ourthe entre Hotton et Barvaux-sur-Ourthe (Durbuy, Hotton, 
Somme-Leuze), Bassin de la Semois de Florenville à Auby (Bertrix, Florenville, Herbeumont), 
Vallée de la Semois en aval d'Alle (Bièvre, Vresse-sur-Semois), Bassin de la Semois du .Maka à 
Bouillon (Bouillon), Bassin de la Semois de Bouillon à Alle (Bièvre, Bouillon, Paliseul, Vresse-sur­
SemoisJ, Vallée de ITlf (Burg-Reuland, Gom·y) 

401 0  - Northern Atlantic wet heaths with Erica tetra!ix 

Humid, peaty or semi-peaty heaths, orher than blanket bogs, of the Atlantic and sub­
Atlantic domains. 

Habitat codes: 
• Palaearctic Classification: 3 1 . 1 1  

• EUNIS: F4. 1 /P-3 1 . 1 1 
• CORINE: 3 1 . 1 1  
• B\X'K: ce, ccb (excluding ces) 

Distribution and estimated area: 
• Flemish Rcgion: 1499.6 ha (23 sites) 
• Walloon Region: 2 1 32. 1 ha (47 sites) 

Major sites: 
• Flemish Region: Klein en Groot Schietveld, Vallei- en brongebied van de Zwarte Beek, Bolisser­

beek en Domme! met hcidc en \·engebiedcn, Kalmthoutsc Heide, Mangelbeek en heide- en 
vengebieden tussen Houthalen en Gruitrode, Vennen, heiden en moerassen rond Turnhout, 
Valleigcbied van de Kleine Nete met brongebieden, moerassen en heiden, Mechclse Hcide en vallei 
van de Ziepbeek, Valleien van de Laambeek, Zonderikbeek, Slangebeek en Roosterbeek met 
vijvergebieden, Bos- en heidegebieden ten oosten van Antwerpen, Bovenloop van de Grote cte 
met Zammelsbroek, Langdonken en Goor 

• \X'alloon Region: Haute-Wamme et Masblette (La Roche-en-Famenne, Marche-en-Famenne, Nas­
sogne, Saint-Hubert, Tellin, Tenneville), Plateàu des Hautes-Fagnes (Baelen, Bütgenbach, Jalhay, 
Malmedy, Waimes), Forêt de Freyr (Libramont, Chevigny, Saint-Hubert, Saint-Ode, Tenneville), 
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Fagnes de Malchamps et de Stoumont (Aywaille, Spa, Stavelot, Stoumont, Theux), Vallée de la 
Helle (Baelen, Eupen, Waimes), Bord nord du bassin de la Haine (Beloeil, Bernissart, Saint­
Ghislain), Fagnc-s de la Pnllcur et ne Malmedy (Malmedy, \X'aimes), Bassin supérieur de la Salm 
(Gouvy, Vielsalm), Fagnes du Nord-Est (Eupen, Raeren, Waimes), Vallée de la Hulle (Gedinne) 

4030 - European dry heaths 

Mesophile or xerophile heaths on siliceous, podsolic soils in moist Atlantic and sub-Atlantic 

climates of plains and low mountains. 

Habitat codes: 

Palaearctic Classification: 31 .2 

• Eli. 1IS: F4.2 

CORINE: 3 1 .2 

• BWK: cg, cgb, cv, sgu 

Distribution and estimated area: 

• Brussels Capital Region: 20.6 ha (1 site) 

• Flemish Reginn: 7799.8 ha (30 sites) 

• Walloon Region: 2851.3 ha (88 sites) 

Major sites: 

• Brussels Capital Region: Forêt de Soignes avec lisières et domaines boisés avoisinants et la Vallée de 
la Woluwc / Zoniënwoud met aangrenzende bosgebieden en Woluwevallei (Zoniënwoud / Forêt de 
Soignes) 

• Flemish Region: Vallei- en brongebied van de Zwarte Beek, Bolisserbeek en Domme! met heide en 
vcngebieden, Mangelbeek en heide- en vengebieden tussen Houthalen en Gruitrode, Mechelse 
Heide en vallei van de Ziepbeek, Valleien van de Laambeek, Zonderikbeek, Slangebeek en 
Roosterbeek met vijvergebieden, Kalmthoucse Heide, Klein en Groot Schietveld, Bos- en heide­
gebieden ten oosten van Antwerpen, Hageven met Dommelvallei, Beverbeekse Heide, \X'armbeek 
en Wateringen, Valleigebied van de Kleine Nete met brongebieden, moerassen en heiden, Bos­
beekvallei en aangrenzende bos- en heidegebieden te As-Opglabbeek-Maaseik 

• Walloon Region: Vallée de la Houille en amont de Gedinne (Bièvre, Gedinne), Camp militaire 
d'Elsenborn (Büllingen, Bütgenbach), Haute-Wamme et Masblette (La Roche-en-Famenne, 
Marche-en-Famenne, Nassogne, Saint-Hubert, Tellin, Tenneville), Basse vallée de l' Aisne (Durbuy, 
Erezée, Ferrières, Manhay), Fagnes du Nord-Est (Eupen, Raeren, Waimes), Plateau des Hautes­
Fagnes (Baelen, Bütgenbach, Jalhay, Malmedy, Waimes), Bassin supérieur de la Salm (Gouvy, 
Vielsalm), Vallée de la Hulle (Gedinne), Massif forestier de Daverdisse (Daverdisse, Libin, Tellin, 
Wellin), Vallée de l'Ourthe entre Comblain-au-Pont et Angleur (Chaudfontaine, Comblain-au-Pont, 
Esneux, Liège, Neupré, Sprimont) 

5 1 1 0  - Stable xerothermophilous formations with Bt1.-.:11s se111perz1irens on rock slopes (Berberidion 
p.p.) 
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Stable xerothermophilous and calcicolous scrubs dominated b y  Bt1xus snnpervirens, o f  hill 

and montane levels. These formations correspond to xerothermophilous B11x11s thickets 

with their fringe a�sociations of the Geranion sang11inei alliance on calcareous or siliceous 

substratum. They also constitute the natural woodland edge of calcareous dry forests rich 

with Bt1x11s. 
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Habitat codes: 
• Palaearctic Classification: 31 .82 

• EUNIS: F3. l /P.31 .82 

• CORINE: 31 .82 

• BWK: sx 

Distribution and estimated area: 
• Walloon Region: 452.5 ha ( 12  sites) 

Major sites: 
• \X'alloon Region: Vallée de la Meuse d'Hastière à Dinant (Dinant, Hastière), 

Vallée de la l\feuse de Dinant à Yvoir (Anhée, Dinant, Onhaye, Yvoir), Vallée de la Meuse de Dave 
à Marche-les-Dames (Namur), La Calestienne entre Frasnes et Doische (Couvin, Doische, Philippe­
ville, Viroinval), Vallée de la Meuse à Huy et vallon de la Solières (Amay, Huy, Wanze), Vallée de la 
Meuse d'Yvoir à Dave (Anhée, Assesse, Namur, Profondeville, Yvoir), Haute-Sambre en amont de 
Thuin (Lobbes, Merbes-le-Château, Thuin), Vallée du Ruisseau de Féron (Doische, Florennes, 
Hastière, Onhaye), Vallée de la Chinelle (Florennes, Philippeville), Affluents de la Meuse entre Huy 
et Flémalle (Amay, Engis, Flémalle, Modave, Nandrin, Neupré) 

5 130 - Jrmipems com!lnmis formations on heaths or calcareous grasslands 

Formations with Jmiiper11s co!l1m1111is of plain to montane levels. 

Habitat codes: 
• Palaearctic Classification: 31 . 88 

ECNIS: F3. l /P-3 1 .88 

• CORINE: 31 .88  

• B\X'K :  part of cg 

Distribution and estimated area: 
• Flemish Region: 1 .3 ha (2 sites) 

• Walloon Region: 29.7 ha ( 1 1  sites) 

Major sites: 
• Flemish Region: Overgang Kempen-Haspengouw, Bosbeekvallei en aangrenzcnde bos- en heide­

gebieden te As-Opglabbeek-Maaseik 

• Walloon Region: La Calestienne entre Frasnes et Doische (Couvin, Doische, Philippeville, Vir­
oinval), Basse vallée de la Lienne (Lierneux, Stoumont), Fagnes de l\Ialchamps et de Stoumont 
(Aywaille, Spa, Stavelot, Stoumont, Theux), Forêt de Freyr (Libramont, Chevigny, Saint-Hubert, 
Saint-Ode, Tenneville), Fagnes de la Crépale et prairies de :.\Ialempré (Lierneux, Manhay), Fagnes de 
Stavelot et vallée de !'Eau Rouge (Jalhay, Malmedy, Stavelot), Bassin de la Lesse entre Villers-sur­
Lesse et Chanly (Nassogne, Rochefort, Tellin, \'fellin), Vallées de Laclaireau et du Rabais (Etalle, 
Saint-Léger, Virton), \'allée de la Wimbe (Beauraing, Rochefort, \X'ellin), Fagnes de Samrée et de 
Tailles (Houffalize, La Roche-en-Ardenne, Manhay, Vielsalm) 

6 1 1 0  - (*) Rupicolous calcareous or basophilie grasslands of the A(ysso-Sedion a!bi 

Open xerothermophile pioneer communities on superficial calcareous or base-rich soils 
(basic volcanic substrates), dominated by annuals and succulents of the A[ysso a[yssoidis-
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Sedio11 a/bi. Similar communities may develop on artificial substrates. These should not be 
taken into account. 

Habitat codes: · 

• Palaearctic Classification: 34. 1 1  

EUNIS: EU IP-34. 1 1 
• CORINE: 34.1 1  
• B\X:'K :  parts of hk (under in\'estigation) 

Distribution and estimated area: 
• \X'alloon Region: 1 78.9 ha (30 sites) 

Major sites: 
• \X:'alloon Region: Vallée de la Meuse de Dinant à Y\'oir (Anhée, Dinant, 

Onhaye, Y\'oir), Vallée de la Molignée (Anhée, Florennes, Mettet, Onhaye), 
Vallée de la Chinelle (Florennes, Philippeville), Vallée de l'Eau Blanche entre Aublain et Mariem­
bourg (Chimay, Couvin), Bassin fagnard de l'Eau Blanche en a\·al de Mariembourg (Couvin, 
Doische, Philippeville), \'allée de l'Ourthe entre Bomal et Hamoir (Durbuy, Ferrières, Hamoir, 
Ouffet), \'allée de l'Ourthe entre Hotton et Ban·aux-sur-Ourthe (Durbuy, Hotton, Somme-Leuze), 
\'allée de la Meuse de Dave à Marche-les-Dames (Namur), Bois calcaires de Nettinne (Somme­
Leuze), La Calestienne entre Frasnes et Doische (Com·in, Doische, Philippeville, \'iroinnl) 

6 1 20 - (*) Xeric sand calcareous grasslands 

Dry, frequently open grasslands on more or Jess calcifcrous sand with a subcontinental 
centre of distribution (Koelerio11 g!a11cae, Si!eno co11icae-Cerastion semidecandri, Sedo-Cerastion p.) .  

Habitat codes: 
• Palaearctic Classification: 34. 12  
• EUNIS: E 1 . 1 21 P-34. 12  
• CORI�E: 3.2. 1 .  

• B\X:'K: hd 

Distribution and estimated area: 

• Walloon Region: 5 . 1  ha (2 sites) 

Sites: 
• Walloon Region: Marais de la Haute Semois et Bois de Heinsch (Arlon, 

;\ttert, Etalle, Habay), Bassin de l' ,\ttert (Arlon, Attert, t-.Iartelange) 

6130 - Calaminarian grasslands of the T ïo!eta!ia cala111i11ariae 

236 

Generally open natural or semi-natural grasslands 1 )  on natural rock outcrops, rich i n  heavy 
metals (e.g. zinc, lead); 2) on river gravels and shingles; 3) on old terrils or spoil heaps 
around mines. These open grasslands are characterised by a highly specialised flora, with 
subspecies and ecotypes adapted to heavy metals. The threatened endemic taxa are generally 
absent from the pioneer vegetation of younger terrils. This pioneer vegetation is not 
considered to be a priority. 
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Habitat codes: 
• Palaearctic Classification: 34.2, 36.44 

• EUNIS: E 1 . B  
• CORINE: 34.2 
• B\Xï-::: hv 

Distribution and estimated area: 
• Walloon Region: 55.0 ha (5 sites) 

Sites: 

• \'('alloon Region: Vallée de la Meuse de Marche-les-Dames à Andenne 
(Andenne, Ohey), Vallée de la Gueule en aval de Kelmis (Plombières, Welkenraedt), Vallée de 
l'Ourthe entre Comblain-au-Pont et Angleur (Chaudfontaine, Comblain-au-Pont, Esneux, Liège, 
Neupré, Sprimont), Vallée de la Gueule en amont de Kelmis (Kelmis, Lontzen, Raeren, \X'el­
kenraedt), Coteaux calcaires de Theux et Le Rocheux (Theux) 

6210 - Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festr1co­
Bromet,tlia) (* important orchid sites) 

Dry to semi-dry calcareous grasslands. Important orchid sites should be interpreted as sites 

that are important on the basis of one or more of the following three criteria: 

(a) the site hosts a rich suite of orchid species; 
(b) the site hosts an important population of at least one orchid species considered not yery 

comrnon on the national territory; 

(c) the site hosts one or several orchid species considered to be rare, very rare or 
exceptional on the national territory. 

Habitat codes: 
• Palaearctic Classification: 34.31 to 34.34 

• EUN"IS: Et . 2/P.34.31 1 ,  E1 .22, Et .23, E l .24, 
E t .2/P.34.3 1 7, El .2,'P.34.32, El .2, P.34.33, 
El .2/P.34.34 

• CORINE: 34. 3 1 -34 
• B\XII, :  hk, sk 

Distribution and estimated area: 
• Flemish Region: 96.2 ha (6 sites) 

\X'alloon Region: 1 167.7 ha (71 sites) 

Major sites: 

• Flemish Region: Voerstreek, Bossen en kalkgraslandcn van f laspcngouw, Plateau van Caestert met 
hellingbossen en mergclgrotten, Jeken·allei en bovenloop van de Demervallei, Overgang Kempen­
Haspengouw, Bossen van de Vlaamse Ardennen en andcre Zuidvlaamsc bosscn 

• \X'alloon Region: La Calestienne entre Frasnes et Doische (Couvin, Doische, Philippeville, Vir­
oinnl), Vallée de la Meuse de Dinant à Yvoir (Anhée, Dinant, Onhaye, Yvoir), Vallée de !'Eau 
Blanche à Virelles (Chimay, Couvin, Froidchapelle), La Calestienne entre Oppagne et Barvaux 
(Durbuy, Erezée), Vallée de ['Eau Blanche entre Aublain et Mariembourg (Chimay, Couvin), 
Vallées des Ruisseaux de Rempeine et de la Scheloupe (Beauraing), Vallée de l'Ourthe entre Bomal 
et Hamoir (Durbuy, Ferrières, Hamoir, Ouffet), Vallée de la Chinelle (Florennes, Philippeville), 
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Bassin de la Lesse entre Villers-sur-Lesse et Chanly (Nassogne, Rochefort, Tellin, \X'ellin), La 
Famenne entre EpraYe et Havrcnne (Rochefort) 

6230 - (*) Species-rich Nardus grasslands, un siliceous substrates in muuntain areas (and sub­

mountain areas, in Continental Europe) 

Closed, dry or mesophile, perennial Nardtts grasslands occupying siliceous soils in Atlantic 

ur sub-,\tlantic or Boreal lowland, hill and montane regions. Yegetation highly varied, but 

the variation is characterised by continuity. Nardetalia: 35 . 1 - I 'iolo-J\Tardio11 (i''/ardio-Galion 
sa.,:atilis, f ïo/011 caninae); 36.31 -Nardion. Species-rich sites should be interpreted as sites 

w hicb are remarkable for a high number of species. ln general, the habitats which have 

become ineversibly degraded through overgrazing should be excluded. 

Habitat codes: 

• Palaearctic Classification: 35 . 1 ,  36 .31 

• ELTNJS: El .7, E4.3.'P-36.31 

• CORINE: 35 . 1 ,  36.31 

• 1:3\X'I-...: hn and parts of hmo, ce, ha 

Distribution and estimated area: 

• Flemish Region: 1 12 . 8  ha (1 1 sites) 

• \X'alloon Rq1;ion: 1 045.9  ha (51 sites) 

Major sites: 

• Flemish Region: Vennen, heiden en moerassen rond Turnhout, Vallei- en brongebied van de 
Zwarte Beek, Bolisserbeek en Domme! met heide en vengebieden, Demervallei, \'alleigebied van 
de Kleine Nete met brongebieden, moerassen en heiden, Bovenloop van de Grote Nete met 
Zammelsbroek, Langdonken en Goor, Valleien van de Dijle, Laan en Ijse met aangrenzende 
bos- en moerasgebieden, Mechelse Heide en vallei van de Ziepbeek, Valleien van de Laambeek, 
Zonderikbeek, Slangebeek en Roosterbeek met vijvergebieden, Bossen, heiden en valleigebieden 
van zandig Vlaanderen: westelij k deel, Itterbeek met Brand, Jagersborg en Schootsheide en 
Berger,:en 

• Walloon Region: Camp militaire d'Elscnborn (Büllingen, Bütgenbach), Vallée de la Houille en a,:al 
de Gedinne (Beauraing, Gedinne), Haute vallée de l'Amblève entre Heppenbach et Montenau 
(Amel), Fagnes de Stavelot et vallée de !'Eau Rouge (Jalhay, Malmedy, Stavelot), Vallée de la 
Warche en amont de Bütgenbach (Büllingen, Bütgenbach), Vallée de l'Emmels (Amel), Basse­
Vierre (Chiny, Herbeumont, Léglise, Neufchâteau, Tintigny), Fagnes du , ord-Est (Eupen, Raeren, 
Waimes), Fagnes de la Roer (Bütgenbach, \X'aimes), Bassin supérieur de l'Ourthe occidentale 
(Libramont, Chevigny) 

6410 - Afolinia meadows on calcareous, peaty or clayey-silt-laden soils (Afolinion caeruleae) 
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Molinia meadows of plain to montane levels, on more or less wet nutrient-poor soils 

(nitrogen, phosphorus). They stem from extensive management, sometimes with a mowing 

late in the year, or they correspond to a deteriorated stage of draining peat bogs. Two 

subtypes can be distinguished: 

• on neutro-alkaline to calcareous soils with a fluctuating water table, relatively rich in species. The 
soi! is sometimes peaty and becomes dry in summer; 

• on more acid soils of the Junco-Alolinion except species-poor meadows, or on degraded peaty soils. 
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Habitat codes: 

• Palaearctic Classification: 37.31 

• EUNIS: E3.5/P-37.31 

• CORINE: 37.31 

• B\X'K: hm, parts of be in sandy regions 

Distribution and estimated area: 

• Flemish Region: 1 34.6 ha (10 sites) 

• Walloon Region: 2549.1 ha (60 sites) 

Major sites: 

• Flemish Region: Bos- en heidegebieden ten oosten van Antwerpen, Bovenloop van de Grote Nere 
met Zammelsbroek, Langdonken en Goor, Valleigebied tussen Melsbroek, Kampenhout, Korten­
berg en Veltem, Jekervallei en bovenloop van de Demervallei, Scheide, en Durme-estuarium van de 
Nederlandse grens tot Gent, Bossen en heiden van zandig Vlaanderen: oostelijk decl, Bossen, heiden 
en valleigebieden van zandig Vlaanderen: westelijk deel, Valleien van de Winge en de Motte met 
valleihellingen, Polders, Bossen van het zuidoosten van de Zandleemstreek 

• \X,'alloon Region: Haute-\X,'amme et Masblette (La Roche-en-Famenne, Marche-en-Famenne, Nas­
sogne, Saint-Hubert, Tellin, Tenneville), Basse-Vierre (Chiny, Herbeumont, Léglise, Neufchâteau, 
Tintigny), Bassin supérieur de l'Ourthe occidentale (Libramont, Chevigny), Camp militaire de 
Marche-en-Famenne (Hotton, Marche-en-Famenne, Somme-Leuze), Vallées du Ruisseau de l\fellier 
et de Mandebras (Habay, Léglise, Neufchâteau), Bassin de la Semois de Jamoigne à Chiny (Chiny, 
Florenville, Herbeumont), Bassin de la Semois entre Tintigny et Jamoigne (Chiny, Habay, Léglise, 
Tintigny), Haute-Sûre (Fauvillers, Léglise, Libramont, Chevigny, Martelange, Neufchâteau, \'aux­
sur-Sûre), Camp militaire d'Elsenborn (Büllingen, Bütgenbach), Bassin de la Semois d'Etalle à 
Tintigny (Etalle, Habay, Tintigny) 

6430 - Hydrophilous tall herb fringe communities of plains and of the montane to alpine levels 

37.7 - Wet and nitrophilous tall herb edge communities, along water courses and wood­

land borders belonging to the Glechometalia hederaceae and the Convoli•rtletalia sepi11111 orders 

(Senecion fftll'iatilis, Aegopodion podagrariae, Cont•oil'ttiion sepit,m, Filipendulion). 
37.8  - Hygrophilous perennial tall herb communities of montane to alpine levels of the 

Bet11io-Adenos!yietea class. Belgium does not have well-developed examples of this subtype. 

Habitat codes: 

• Palaearctic Classification: 37.7 and 37.8 

• EUNIS: E5.4, E5.5 

• CORINE: 37.7 - 37.8 

• BWK: hf, hfb, hfc, hft, parts of hr and ku 

Distribution and estimated area: 

• Brussels Capital Region: 27. 9 ha (3 sites) 

• Flcmish Region: 2268.2 ha (21 sites) 

• \X'alloon Region: 5552.6 ha (168 sites) 

Major sites: 

• Brussels Capital Region: Forêt de Soignes avec lisières et domaines boisés avoisinants et la Vallée de 
la Woluwe / Zoniënwoud met aangrenzende bosgebieden en \X,'oluwevallei (Zoniënwoud / Forêt de 
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Soignes, Tournay-Solvaypark / Parc Tournay-Solvay, Etang de Boitsfort / Vijver van Bosvoorde, 
Etang des Silex / Silexvijver, Plateau de la Foresterie / Plateau van de Vorsterie, Bergoje, Parc de 
\'Ç0Juwe / \Voluwepark, Parc Malou / l\faloupark, I Ioftc.r-;'\fw,schw), Zunes boisées et uu, ertes au 
sud de la Région bruxelloise / Bosgebieden en open gebieden in het zuiden van het Brussels Gewest 
(Kinsendaal / Kinsendael, Kriekenput, Herdies, Buysdellcvallei / Vallée du Buys<lellc, Moensberg, 
Kauwberg), Les zones boisées et les zones humides de la Vallée du Molcnbeek au nord-ouest de la 
Région bruxelloise / De bosgebicden en vochtiire zones van de vallei van de Molenbeck in het 
noordwesten van het Brussels Gewest ( 1\Iarais de Jette-Ganshoren / Moeras van Jette-Ganshoren) 

• Flemish Region: Bovenloop van de Grote Nete met Zammelsbroek, Langdonken en Goor, Bossen 
en heiden van zandig Vlaanderen: oostelijk det!, Valleigebied van de Kleine Nete met brongebie­
den, moerassen en heiden, Bossen van de Vlaamse Ardennen en andere Zuidvlaamse bossen, 
Scheide- en Durme-estuarium van de Nederlandse grens tot Gent, Jekervallei en hovenloop van 
de Demervallei, Vallei- en brongebied van de Zwarte Beek, Bolisserbeek en Domme! met heide en 
vengebieden, Mangelbeek en heide- en vengebieden tussen Houthalen en Gruitrode, Bosbeekvallei 
en aangrenzende bos- en heidegebieden te As-Opglabbeek-Maaseik, Bossen en kalkgraslanden van 
Haspengouw 

• Walloon Region: Vallée de la Haine en aval de Mons (Bernissart, Boussu, Hensies, Jurbise, Mons, 
Quaregnon, Saint-Ghislain), Forêt d' Anlier (Attert, Habay, Léglise, Martelange), Haute-Sûre 
(Fauvillers, Léglise, Libramont, Chevigny, Martelange, Neufchâteau, Vaux-sur-Sûre), Marais de 
la Haute Semois et Bois de Heinsch (Arlon, ,\ttert, Etalle, Habay), Haute-\X'amme et Masblette (La 
Roche-en-Famenne, Marche-en-Famenne, Nassogne, Saint-Hubert, Tellin, Tenneville), Bassin de la 
Semois d'Etalle à Tintigny (Etalle, Habay, Tintigny), Affluents de l'Our entre Setz et Schoenberg 
(Amel, Saint-Vith), Bassin inférieur de l'Ourthe orientale (Gouvy, Houffalize, La Roche-en­
Ardenne), Bassin supérieur de la Vire et du Ton (Aubange, Messancy, Musson, Saint-Léger, 
Virton), Haute vallée de l' Aisne (Erezée, La Roche-en-Ardenne, Manhay, Rendeux) 

65 10 - Lowland hay meadows (Alopecim,s pratensis, Sanguisorba officinalis) 
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Species-rich hay meadows on lightly tu moderately fertilised soils of the plain to sub­
montane levels, belonging to the _.J.rrhenatherion and the Brac�vpodio-Ce11tat1reion nemoralis 
alliances. The last alliance is probably not relevant for Belgium. These extensive grasslands 
are rich in flowcrs and are eut once or twice a year after grasses flower. 

Habitat codes: 
• Palaearctic Classification: 38.2 

• El'NIS: E2.2 

• CORINE: 38.2 

BWK: hu and parts of hp* and hpr* 

Distribution and estimated area: 
• Brussels Capital Region: 1.4 ha (1  site) 

• Flemish Region: 1076. 1 ha (17 sites) 

• \X'alloon Region: 7063.2 ha ( 109 sites) 

Major sites: 
• Brussels Capital Region: Zones hoisées et ouvertes au sud de la Région bruxelloise / Bosgebicdcn en 

open gebieden in het zuiden van het 13russels Gewest (Kauwberg, Engeland) 

• Flemish Region: Bovenloop van de Grote Nete met Zammelsbroek, Langdonken en Goor, 
Hageven met Dommelvallei, Beverbeekse Heide, Warmbeek en Wateringen, Demervallei, Hees­
bossen en vallei van Marke en Merkske en Ringven met valleigronden langs de Heerlese Loop, 
Uiterwaarden langs de Limburgse Maas met Vijverbroek, Scheide- en Durme-estuarium van de 
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Nederlandse grens tot Gent, Itterbeek met Brand, Jagersborg en Schootsheide en Bergerven, 
Voerstreek, Bossen en kalkgraslanden van Haspengouw, \'alleien van de \'('inge en de Motte met 
valleihellingen 

• Walloon Region: Bassin de la Semois entre Tintigny et Jamoigne (Chiny, Habay, Léglise, Tintigny), 
Vallée de la Meuse à Huy et vallon de la Solières (Amay, Huy, \X'anze), Bassin de la Semois de 
Jamoigne à Chiny (Chiny, Florenville, Herbeumont), Basse-Vierre (Chiny, Herbeumont, Léglise, 
Neufchâteau, Tintigny), Camp militaire de l\Iarche-en-Famennc (Hotton, Marche-en-Famenne, 
Somme-Leuze), Bassin de la Semois d'Etalle à Tintigny (Etalle, Habay, Tintigny), Vallée de ! 'Eau 
Blanche entre Aublain et Mariembourg (Chimay, Couvin), Bassin supérieur de la Chevratte (Meix­
devant-Virton, Tintigny, Virton), Vallée de la Semois en aval d',\lle (Bièvre, Vresse-sur-Semois), 
Vallée de l'Oise et de la \X'artoise (Chimay, Momignies) 

6520 - Mountain hay meadows 

Species-rich mesophile hay meadows of the montane and subalpine levels. 

Habitat codes: 
• Palaearctic Classification: 38.31 

• ECNIS: E2.3 P-38.3 1  

• CORINE: 38.231 

• B\X'K: parts of hu (under investigation) 

Distribution and estimated area: 
• \X'alloon Region: 1408.5 ha (54 sites) 

11lajor sites: 
• \X'alloon Rcgion: Bassin supérieur de l'Ourthe occidentale (Libramont, 

Chevigny), Camp militaire d'Elscnborn (Büllingen, Bütgenbach), Massif forestier de Daverdisse 

(Daverdisse, Libin, Tellin, \X'ellin), Sources de l'Our et de l' Ensebach (Büllingen), Haute-\X'amme et 
Masbletre (La Roche-en-Famenne, Marche-en-Famenne, Nassogne, Saint-Hubert, Tellin, Tenne­
ville), Haute vallée de l' Amblè,·e entre Heppenbach et Montenau (Amel ), Fagnes de la Crépale et 
prairies de Malempré (Lierneux, Manhay), Fagnes de Samrée et de Tailles (Houffalize, La Roche-en­
Ardenne, l\lanhay, Vielsalm), Affluents de l'Our entre Setz et Schoenberg (.\mel. Saint-Vith), 
Fagnes de la Roer (Bütgenbach, Waimes) 

7 1 10 - (*) Active raised bogs 

Acid bogs, ombrotrophic, poor in minerai nutrients, sustained mainly by rain water, with a 
water level generally higher than the surrounding water table, with perennial vegetation 
dominated by Sphagnt11JJ spp. allowing for the growth of the bog (Erico-SphaJ!,netalia 
111agella11in). The term 'active' must be taken to mean still supporting a significant area of 
vegetation that is normally peat forming, but bogs where acti,,e peat formation is 
temporarily at a standstill, such as after a fire or during a natural climatic cycle (e .g. a 
period of drought), are also included. 
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Habitat codes: 
Palaearctic Classification: 5 1 . 1  

• El'NIS: D 1 . 1  /P-5 1 . 1  

CORINE: 5 1 . 1  

BWK: t, ces, et 

Distribution and estimated area: 
• Flemish Region: 27 .8  ha (8 sites) 

• \'Çalloon Region: 380.6 ha (21 sites) 

Major sites: 
• Flemish Region: \'allei- en brongebied van de Zwarte Beek, Bolisserbeek en Domme! met heide en 

vengebieden, Valleigebied van de Kleine Nete met brongebieden, mocrassen en heiden, Mangelbeek 
en heide- en vengebieden tussen Houthalen en Gruitrode, Mechelse Heide en vallei van de Ziepbeek, 
\'ennen, heiden en moerassen rond Turnhout, Klein en Groot Schietveld, ! leesbosscn en vallei van 
Marke en Merkske en Ringven met valleigronden langs de Heerlese Loop, De Maten 

• Walloon Region: Haute-Lomme (Libin, Libramont, Chevigny, Saint-Hubert), Plateau des Hautes­
Fagnes (Baelen, Bütgenbach, Jalhay, Malmedy, \X'aimes), Fagnes de Samrée et de Tailles (Houffa­
lize, La Roche-en-Ardenne, Manhay, Vielsalm), Marais de la Haute Semois et Bois de Heinsch 
(,\rlon, Attert, Etalle, Habay), Haute-Sûre (Fauvillers, Léglise, Libramont, Chevigny, Martelange, 
Neufchâteau, Vaux-sur-Sûre), Fagnes du '.\lord-Est (Eupen, Raeren, Waimes), Bassin supérieur de la 
Salm (Gouvy, Vielsalm), Noir Ru et vallée du Rechterbach (Malmedy, Saint-\ïth, Stavelot, Trois­
Ponts), Camp militaire de Lagland (Arlon, Etalle, Saint Léger), Fagnes de Malchamps et de 
Stoumont (Aywaille, Spa, Stavelot, Stoumont", Theux) 

7120 - Degraded raised bogs stil l  capable of natural regeneration 
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These are raised bogs where there has been disruption (usually anthropogenic) to the natural 
hydrology of the peat body, leading to surface desiccation and/or species change or loss. 
Vegetation on these sites usually contains species typical of active raised bogs as the main 
component, but the relative abundance of individual species is <liftèrent. Sites judged to be still 
capable of natural regeneration will include those areas where the hydrology can be repaired and 
where, with appropriate rehabilitation management, there is a reasonable expectation of re­
establishing vegetation with peat-forming capability within 30 years. Sites unlikely to qualify as 
SA Cs are those that consist largely of bare peat dominated by agricultural grasses or other crops, 
or where components of bog vegetation have been eradicated by closed canopy woodlands. 

Habitat codes: 
• Palaearctic Classification: 5 1 .2 

• EUNIS: Dl . 1 /P-5 1 .2 

• CORI'.\IE: 5 1 .2 

• BWK: tm, ctm 

Distribution and estimated area: 
• Flemish Region: 8.0 ha (3 sites) 

• Walloon Region: 1 687.9 ha (32 sites) 
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Major sites: 

• Flemish Region: Mechelse Heide en vallei van de Ziepbeek, Vennen, heiden en moerassen rond 
Turnhout, Heesbossen en vallei van Marke en Merkske en Ringven met valleigronden langs de 
Heerlese Loop 

• \X'alloon Region: Plateau des Hautes-Fagnes (Baelen, Bütgenbach, Jalhay, Malmedy, Waimes), 
Fagnes de Samrée et de Tailles (Houffalize, La Roche-en-Ardenne, Manhay, Vielsalm), Fagnes du 
Nord-Est (Eupen, Raeren, \X'aimes), Haute-Wamme et Masblette (La Roche-en-Famenne, Marche­
en-Famenne, Nassogne, Saint-Hubert, Tellin, Tenneville), Fanges des sources de l' Aisne (La Roche­
en-Ardenne, Manhay, \ïclsalm), Fagnes de la Roer (Bütgenbach, Waimes), Vallée de la Helle 
(Baelen, Eupen, Waimes), Noir Ru et vallée du Rechterbach (Malmedy, Saint-\'ith, Stavelot, Trois­
Ponts), Basse vallée de l' Aisne (Durbuy, Erezée, Ferrières, Manhay), Fagnes de Stavelot et vallée de 
!'Eau Rouge (Jalhay, Malmedy, Stavelot) 

7 140 - Transition mires and quaking bogs 

Peat-forming communities at the surface of oligotrophic to mesotrophic waters, with 

characteristics intermediate between soligenous and ombrogenous types. They present a 
large and diverse range of plant communities. In large peaty systems, the most prominent 
communities are swaying swards, floating carpets or quaking mires formed by medium­
sized or small sedges, associated with Sphagn11m or brown mosses. They are generally 
accompanied by aquatic and amphibious communities. 

Habitat codes: 
o Palaearctic Classification: 54.5  

EUNIS: D2.3 
CORINE: 54. 5 

• B\X'K: md, ms and parts of ce and ao 

Distribution and estimated area: 
• Flemish Region: 1 88.3 ha (9 sites) 

o Walloon Region: 1 46 . 1  ha ( 16  sites) 

Major sites: 
• Flemish Region: Demervallei, Valleigebied van de Kleine Nete met brongebieden, moerassen en 

heiden, Mangelbeek en heide- en vengebieden tussen Houthalen en Gruitrode, .\beek met aan­
grcnzende moerasgebieden, Vallei- en brongebied van de Zwarte Beek, Bolisserbeek en Domme! 
met heide en \·engebieden, Uiterwaarden langs de Limburgse Maas met \'ijverbroek, De Maten, 
Mechelse Heide en vallei van de Ziepbeek, Vennen, heiden en moerassen rond Turnhout 

• \'{'�lloon Region: Fagnes de Samrée et de Tailles (Houffalize, La Roche-en-Ardenne, Manhay, 
Vielsalm), Marais de la Haute Semois et Bois de Heinsch (Arlon, Attert, Etalle, Habay), Fagnes du 
Nord-Est (Eupen, Raeren, Waimes), Bassin inférieur de l'Ourthe orientale (Gouvy, Houffalize, La 
Roche-en-Ardenne), Vallée de l'Oletbach (Büllingen), Bassin supérieur de la Salm (Gouvy, 
Vielsalm), Bassin de la Semois d'Etalle à Tintigny (Etalle, Habay, Tintigny), Plateau des Hautes­
Fagnes (Baelen, Bütgenbach, Jalhay, Malmedy, Waimes), Mardelles d' Arbrefontaine et vallons 
fangeux de Fosse (Lierneux, Trois-Ponts, Vielsalm), Camp militaire d'Elsenborn (Büllingen, 
Bütgenbach) 
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7150 - Depressions on peat subsrrates of the R�)'11chosporio11 

Highly constant pioneer communities of humid exposed peat, or sometimes sand, with 
Rl-!Jnchospora a!ba, R. f11sca, Drosera intermedia, D. rot1111dio!ia, ½Ycopodiella immdata, forming 
on stripped areas of blanket bogs or raised bogs, but also on naturally seep- or frust-eroded 
areas of wet heaths and bogs, in flushes and in the fluctuation zone of oligotrophic pools 
with sandy, slightly peaty substratum. These communities are similar and closely related to 
those of shallow bog hollows and of transition mires. 

I labitat codes: 
• Palaearctic Classification: 54.6 
• El'NIS: D2.3/P-54.6 
• COR lNF.: 54.6 
• BWK: ce 

Distribution and estimated area: 
• Flcmish Region: 47.8 ha ( 13  sites) 
• \X'alloon Region: 1 0.9 ha (4 sites) 

Major sites: 
• Flemish Region: Vallei- en brongcbied van de Zwarte Beek, Bolisserbcck en Domme! met heide en 

vengcbieden, De Matcn, Demcrvallei, Valleigebied van de Klcine Nete met brongebieden, moe­
rassen en heiden, Mangelbeek en heide- en vengebieden tussen Houthalen en Gruitrode, Mechelse 
Heide en vallei van de Ziepbeek, Valleien van de Laambeek, Zonderikbcek, Slangebeek en 
Roosterbeek met vijvergebieden, Vennen, heiden en moerassen rond Turnhout, Abeek met 
aangrenzende moerasgebieden, Klein en Groot Schietveld 

• Walloon Region: Fagnes de Samrée et de Tailles (Houffalize, La Roche-en-,\rdenne, Manhay, 
Vielsalm), Camp militaire de Lagland (Arlon, Etalle, Saint Léger), Bord nord du bassin de la Haine 
(Beloeil, Bernissart, Saint-Ghislain), Haute-Lomme (Libin, Libramont, Chevigny, Saint-Hubert) 

7210 - (*) Calcareous fens with C!adit,m mariscm and species of the Caricion dal'ailianae 
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Cladù,111 marisms beds of the emergent-plant zones of lakes, fallow lands or succession stage 
of extensively fatmed wet meadows in contact with the vegetation of the Caricion daz•allia11ae 
or other Phragmition species (Cfadie!ttm marisct). This habitat type is only found in Flanders. 
However, based on the 'Flurabank', the typical species for this habitat, Carex daz•alliana, is 
not observed in Flanders. 

Habitat codes: 
• Palaearctic Classification: 53.3 

ECNIS: D5.2 
• CORINE: 53.3 

B\X'K: mm 

Distribution and estimated area: 
• Flemish Region: 5 1 .4 ha (4 sites) 
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Sites:  
• Flemish Region: Bovenloop van de Grote Nete met Zammelsbroek, Langdonken en Goor, 

Valleigebied van de Kleine Nete met brongebieden, moerassen en heiden, Hageven met Dommel­
vallei, Beverbeekse Heide, Warmbeek en Wateringen, Valleigebied tussen Melsbroek, Kampen­
hout, Kortenberg en V cltem 

7220 - (*) Petrifying springs with tufa formation (Cratonmrion) 

Hard water springs with active formation of travertine or tufa. These formations are found 
in such diverse environments as forests or open countryside. They are generally small (point 
or linear formations) and dominated by bryophytes (Cratoneurion commtdati). 

Habitat codes: 
• Palaearctic Classification: 54. 12  
• El1N1S: D4. 1 /P-54 . 12  

• CORINE: 54. 1 2  
B\'('K: situated i n  91 EO, vc 

Distribution and estimated area: 
• Brussels Capital Region: 1 .2 ha (1 site) 

• Flemish Region: 14. 1  ha (4 sites) 

• \X'alloon Reginn: 32.6 ha ( 1 3  sites) 

Major sites: 
• Brusscls Capital Region: Zones boisées et zones humides de la Vallée du Molcnbeek dans le nord­

ouest de la Région bruxelloise / Bosgebieden en vochtige zones van de vallei van de Molenbeek in 
hct noordwesten van het Brussels Gewest (Bois du Poclbos / Poelbos, Bois du Laerbeck / 
Laarbeekbos, Bois de Dieleghem / Dielegembos) 

• Flemish Region: Bossen van de \'laamse Ardennen en andere Zuidvlaamse bossen, Valleien van de 
Dijle, Laan en ! Jse met aangrenzende bos- en moerasgebieden, Bossen en kalkgraslanden van 
Haspengouw, Hallerbos en nabije boscomplexen met brongebieden en heiden 

• Walloon Region: Bassin de l'Hermeton en aval de Vodelée (Doische, Florennes, Hastière, Philippeville), 
Vallées du f loyoux et du Triffoy (Clavier, Huy, l\.larchin, Modave, Ohey), Bassin de la Semois de 
Florenville à Auby (Bertrix, Florenville, l lcrbcumont), Vallées de Laclaireau et du Rabais (Etalle, Saint­
Légcr, Virton), Vallée du Biran (Beauraing, Houyet, Rochefort), Vallée du Ton cr Côte bajocienne de 
Montquinquin à Ruette (Rouvroy, Virton), Vallées de la C:hevratte (Meix-devant-Virton, Rouvroy), 
Vallée de la Meuse en amont d'Hastière (Beauraing, Doische, Hastière, Houyet), Bassin supérieur de la 
Chevratte (Meix-devant-Virton, Tintigny, Virton), Vallée de l'Eisch et de Clairefontaine (Arlon) 

7230 - Alkaline fens 

\X'etlands mostly or largely occupied by peat- or tufa-producing small sedge and brown 
moss communities on permanently waterlogged soils, with a soligenous or topogenous 
base-rich, often calcareous water supply, and with the water table at, or s lightly above or 
below, the substratum. Peat formation, when it occurs, is infra-aquatic. Calciphile small 
sedges and other Cyperaceae usually dominate the mire communities, which belong to the 
Caricio11 daz•a!lianae, characterised by a usually pro1:1inent 'brown moss' carpet formed by 
CamJJ,ylit11n stellatum, Drepanoc!ad11s rez•olz•ens, Fissidens adianthoides, Br_y11m psettdotriqttetmm and 
others, a grasslike growth of Schoen11s 11(1!,ricans, Eriophon1m latiolit1m, Carex !epidocarpa, 
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C. hostiana, jtmctts s11bnod11lostts, Eleocharis q11inq11(/lora, and a very rich herbaceous tlora 

induding Dar(ylorhiza inrarnata, Herminium mmwrrhis, Utrimlaria inter,mdia, Parna.r.ria pa!Hs­
tris and S choent1s nigricans. 

Habitat codes: 

• Palaearctic Classification: 54.2 

• EllNIS: D4. 1 

• CORINE: 54.2 

• B\'ÇK:  mk and parts of mp 

Distribution and estimated area: 

• Flemish Region: 99.1 ha (2 sites) 

• \X'alloon Region: 120.4 ha (5 sites) 

Sites: 

• Flemish Region: Valleigebied van de Kleine Nete met brongebieden, moerassen en heiden, 
Valleigebied tussen Melsbroek, Kampenhout, Kortenberg en Veltem 

• \X'alloon Region: Bassin de la Semois d'Etalle à Tintigny (Etalle, Habay, Tintigny), \'allée du 
Ruisseau de Breuvanne (Chiny, Florenville, Tintigny), Marais de la Haute Semois et Bois de 
Heinsch (Arlon, Attert, Etalle, Habay), Bassin de la Semois entre Tintigny et Jamoigne (Chiny, 
Habay, Léglise, Tintigny), Bassin de la Marche (Chiny, Florenville, Meix-devant-Virton) 

8 1 1 0  - Siliceous scree of the montane to snow levels (Androsacetalia alpinae and Galeopsetalia ladani) 
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This habitat consists of: 

a) communities of siliceous scree of the upper montane level to the permanent snow level, 

growing on more or less moving 'cryoclastic systems' with variable granulometry and 

belonging to the order Androsacetalia alpinae; 
b) vegetation of the montane level of the west and centre of Europe growing on screes 

sometimes of artificial origin (extraction of materials). lt consists of alpine communities 

often rich in bryophytes, lichens and sometimes ferns. 

Habitat codes: 

• Palaearctic Classification: 6 1 . 1  

• ElJNIS: H2.3 

• CORINE: 6 1 . 1  

• BWK: parts o f  k r  (under investigation) 

Distribution and estimated area: 

• Walloon Region: 79. 1 ha ( 12  sites) 

Major sites: 

• Walloon Region: Vallée de la W arche et du Bayehon en aval du barrage 
de Robertville (Malmedy, \X'aimes), Vallée de l'Ourthe entre Nisramont et La Roche (Houffalize, 
La Roche-en-Ardenne, Rendeux), Bassin du Samson (Andenne, Assesse, Gesves, Namur, Ohey), 
Bassin supérieur de la Salm (Gouvy, Vielsalm), La Calestienne entre Frasnes et Doische (Couvin, 
Doische, Philippeville, Viroinval), Vallée de la Meuse de Dave à Marche-les-Dames (Namur), Vallée 
du Bocq (Assesse, Yvoir), Vallée de l 'Ourthe entre Hamoir et Comblain-au-Pont (Anthisnes, 
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Comblain-au-Pont, Ferrières, Hamoir, Ouffet), Bassin supérieur de la Salm (Gouvy, Vielsalm), 
Basse vallée de l'Amblève (Aywaille, Comblain-au-Pont, Sprimont) 

8 1 60 - (*) Medio-European calcareous scree of hill and montane levels 

Calcareous or marly screes of the hill and montane levels extending into mountainous 

regions (subalpine and alpine), often in dry, warm stations in associations with Stipeta!ia 
calamagrostis. 

Habitat codes: 

• Palaearctic Classification: 61.313 

• El'NIS: HZ.6/P-61.313 

• CORINE: 61.312 

• B\X'K: parts of kr (under investigation) 

Distribution and estimated area: 

• Walloon Region: 77.3 ha (12 sites) 

Major sites: 

• Walloon Region: Vallée de la Lomme de Grupont à Rochefort (Rochefort, 
Marche-en-Famenne, Nassogne), \'allée de la Molignée (Anhée, Florennes, Mettet, Onhaye), Bassin 
du Samson (Andenne, Assesse, Gesves, Namur, Ohey), Vallée de la Meuse en amont d'Hastière 
(Beauraing, Doische, Hastière, Houyet), Vallée de la Chinelle (Florennes, Philippeville), Vallée de la 
Meuse de Dinant à Yvoir (Anhée, Dinant, Onhaye, Yvoir), Vallée de la l\leusc de Dave à Marche­
les-Dames (Namur), Vallées du Hoyoux et du Triffoy (Clavier, Huy, Marchin, Modave, Ohey), 
Vallée de la Meuse d'Yvoir à Dave (Anhée, Assesse, Namur, Profondeville, Yvoir), \'allée de 
l'Ourthe entre Hamoir et Comblain-au-Pont (Anthisnes, Comblain-au-Pont, Ferrières, Hamoir, 
Ouffet) 

8210 - Calcareous rocky slopes with chasmophytic vegetation 

V egetation of fissures of limestone cliffs belonging essentially to the Potentilletalia c,udescentis 
and .·1sp!enietalia .11,landulosi orders. 

Habitat codes: 

• Palaearctic Classification: 62.1 

• EUNIS: H3.2 

• CORINE: 62. 1 

• B\X'K: parts of kr and km, eventually also of 
hk and kk (under investigation) 

Distribution and estimated area: 

• \X'alloon Region: 452.6 ha (41 sites) 

Major sites: 

• Walloon Region: Vallée de la Meuse de Dave à Marche-les-Dames (Namur), Vallée de la Meuse 
d'Hastière à Dinant (Dinant, Hastière), Vallée de la Molignée (Anhée, Florennes, Mettet, Onhaye), 
Vallées des ruisseaux de Fenffe et du Vachau (Ciney, Houyet, Rochefort),. Vallée de la Semois en 
aval d'Alle (Bièvre, Vresse-sur-Semois), Vallée de la Meuse de Marche-les-Dames à Andenne 
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(Andenne, Ohey), \'allée de la Meuse d'Yvoir à Dave (Anhée, Assesse, Namur, Profondeville, 
Yvoir), Bassin de la Semois de Bouillon à Alle (Bièvre, Bouillon, Paliseul, Vresse-sur-Semois), 
\' allées de la Chevrattc (,\leix-dcvant-\'irton, Rounoy), Vallée de l'Ourthe entre Hotton et 
Barvaux-sur-Ourthe (Durbuy, Hotton, Somme-Leuze) 

8220 - Siliceous rocky slopes with chasmophytic vegetation 

\'egetation of fissures of siliceous inland cliffs, which presents many regional subtypes. 

Typical vegetation in Belgium includes .· lndrosacetalia 1•,111dellii, Asplenietalia la11ceolata­
obo1•ati, Asp!e11ietalia hillotii. 

Habitat codes: 

Palaearctic Classification: 62.2 

• EUNIS: H3.1 

• CORINE: 62.2 

• B\X'K: parts of kr and km (under investigation) 

Distribution and estimated area: 

• \X'alloon Region: 24�.8 ha (31 sites) 

Major sites: 

• \'\'alloon Region: Massif forestier de Daverdisse (Da,·erdisse, Libin, Tellin, 
\'{'ellin), Vallée de la Semois en aval d';\lle (Bièvre, Vresse-sur-Semois), Bassin du Ruisseau du Ru 
au Moulin (Bièvre, Gedinne, Vresse-sur-Semois), Vallée du Bocq (Assesse, Yvoir), Vallées du 
Hoyoux et du Triffoy (Clavier, Huy, Marchin, Modave, Ohey), Vallée du Ruisseau des Aleines 
(Bertrix, Bouillon, Paliseul), Bassin de la Semois de Bouillon à Alle (Bièvre, Bouillon, Paliseul, 
Vresse-sur-Semois), Bassin iniérieur de l'Ourthe orientale (Gouvy, Houffalize, La Rochc-en­
Ardenne), Bassin de l'Hermeton en aval de Vodelée (Doische, Florennes, Hastière, Philippeville), 
Bassin de l'Iwène (Ciney, Houyet, Rochefort) 

8230 - Siliceous rock with pioneer vegetation of the Sedo-Scft,ranthion or of the Sedo albi- T 'eronicion 
dillenii 
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Pioneer communities colonising supertîcial soils of siliceous rock surfaces. As a conse­

quence of drought, this open vegetation is characterised by mosses and lichens (Rhizocarpon, 
Umbilicaria, Ramalina, Cornimlaria, Rhizoplaca) . 

Habitat codes: 

Palaearctic Classification: 62.42 

• El'NIS: H3.1/P-62.42 

• CORINE: 62.42 

• BWK: parts of kr and km (under investigation) 

Distrihution and cstimatcd area: 

• Walloon Region: 99. 1  ha (9 sites) 

Sites: 

• Walloon Region: Bassin de la Semois de Florenville à Auby (Bertrix, 
Florenville, Herbeumont), Bois d' Anthisnes et d'Esneux (Anthisnes, Comblain-au-Pont, Esneux, 
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Nandrin, Neupré, Ouffet, Tinlot), Vallée de la Meuse de Dinant à Yvoir (Anhée, Dinant, Onhaye, 
Yvoir), Vallée de la Meuse de Dave à :Marche-les-Dames (Namur), Camp militaire de l\1arche-en­
Famenne (Hotton, Marche-en-Famenne, Somme-Leuze), Vallée de la Lesse entre Villers-sur-Lesse et 
Houyet (Houyet, Rochefort), Vallée de la Meuse en amont d'Hastière (Beauraing, Doische, Hastière, 
Houyet), Vallée de l'Ourthe entre Hamoir et Comblain-au-Pont (Anthisnes, Comblain-au-Pont, 
Ferrières, Hamoir, Ouffet), Basse rnllée de l'Amblève (Aywaille, Comblain-au-Pont, Sprimont) 

83 10 - Caves not open to the public 

Caves not open to the public, including their water bodies and streams, hosting specialised 
or endemic species, or that are of paramount importance for the conserYation of Annex II 
species (e.g. bats, amphibians). 

Habitat codes: 
• Palacarctic Classification: 65 

• EUNIS: Hl  

• CORINE: 65  

• B\X'K: code under investigation 

Distribution and estimated area: 
• Flemish Region: 66.0 ha (1 site) 

• Walloon Region: 34.1 ha (32 sites) 

�lajor sites: 
• Flemish Region: Plateau van Caestcrt met hellingbosscn en mergclgrottcn 

• \X'alloon Region: Vallée de la Meuse de Dinant à Yvoir (Anhée, Dinant, Onhaye, Yvoir), La 
Calestienne entre Frasnes et Doische (C:ouvin, Doische, Philippe\·ille, Viroim·al), Bassin de la Lesse 
entre Villers-sur-Lesse et Chanly (Nassogne, Rochefort, Tellin, \X'ellin), Basse vallée de l'Aisne 
(Durbuy, Erezée, Ferrières, Manhay), Vallée du Ton et Côte bajocienne de l\Iontquinquin à Ruette 
(Rouvroy, Virton), Vallée de la Hante (Beaumont, Froidchapelle, Sivry-Rance), Vallée de la Lesse 
en ami de Houyet (Dinant, Houyet), Vallée de l'Ourthe entre Hotton et Barvaux-sur-Ourthe 
(Durbuy, Hotton, Somme-Leuze), \'allées du Hoy·oux et du Triffoy (Clavier, Huy, Marchin, 
Modave, Ohey), Sources de la Hante (C:erfontaine, Froidchapelle) 

91 10  - Luz11lo-Fa._f!,el11m beech forests 

Facf!,IIS {}'ll'atica and, in higher mountains, Facf!,tfS si,lz•atica-Abies alba or Fa,_f!,ttS {}'ft,atica-A.bies 
alba-Picea abies fsirests on acid soils. 

Habitat codes: 
• Palaearctic Classification: 4 1 .11 

• EL'!'-;IS: G l .6, P-41.11 

• CORINE: 41.11 

• B\X'K: fl 

Distribution and estimated area: 
• Flemish Region: 1 67.5 ha (3 sites) 

• \X'alloon Region: 40234.7 ha (129 sites) 
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Major sites: 

• Flemish Region: Voerstreek ,  Bossen van de Vlaamse Ardennen en anderc Zuidvlaamse hossrn, 
Zoniënwoud 

• Walloon Region: Forêt d' Anlier (Attert, Habay, Léglise, Martelange), Haute-\X'amme et Mas blette 
(La Roche-en-Famenne, l\larche-en-Famcnne, Nassogne, Saint-Hubert, Tellin, Tenneville), Bassin 
de la Lomme de Poix-Saint-Hubert à Grupont (Libin, Saint-Hubert, Tellin), Bassin de la Semois de 
Florenville à ,\uby (Bertrix, Florenville, Herbeumont), Massif forestier de Daverdisse (Daverdisse, 
Libin, Tellin, \X'ellin), Forêt de Freyr (Libramont, Chevigny, Saint-Hubert, Saint-Ode, Tenneville), 
Massifs forestiers entre Momignies et Chimay (Chimay, Momignies), Bassin de la Semois entre 
Tintigny et Jamoigne (Chiny, Habay, Léglise, Tintigny), Vallée de l'Amblève du Pont de Targnon à 
Remouchamps (Aywaille, Stoumont, Theux), Bois de Bourlers et de Baileux (Chimay, Couvin) 

9 1 20 - Atlantic acidophilous beech forests with Ile.,· and sometimes also Tax11s in the shrublayer 

(Q11ercinio11 robori-petraeae or Ilici-Fagmion) 
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Beech forests with Ile:,:, growing o n  acid soils, of the plain t o  montane levels under humid 

Atlantic climate. The acid substratc corresponds to alterations of acid rocks or to silt with 

flints more or Jess degraded or to old alluvial deposits . The soils are of acid brown type, 

leaching or with an evolution towards podsol type. The humus is of moder to dysmoder 

type. These beech forests present different varieties: 

(a) sub-Atlantic beech-oak forests of the plains and hill levels with Ile:,: aq11ifo!imn; 

(b) hyper-Atlantic beech-oak forests of the plains and hill levels with Ilex and Tax11s �ich in 

epiphytes; 

(c) pure beech forests or acidophilous beech-fir forests of the montane level, with Ilex 
aq11ifolit1m in the field layer. 

Habitat codes: 

• Palaearctic Classification: 41 . 12  

• EUNIS: G1 .6 'P-41.12  

• CORL E:  41.12 

B\X'K: large parts of qs and fs, qb on 
nutrient-rich bottoms, fl outside the 'Voeren' 
region 

Distribution and estimated area: 

• Flemish Region: 6929.2 ha ( 13  sites) 

• \X'alloon Region: 2705.1 ha (21 sites) 

Major sites: 

• Flemish Region: Zoniënwoud, Valleien van de Dijle, Laan en IJse met aangrenzende bos- en 
moerasgebieden, Bossen, heiden en valleigebieden van zandig Vlaanderen: westelijk deel, West­
vlaams Heuvelland, Bossen en heiden van zandig Vlaandercn: oostelijk deel, Bos- en heidt!gebieden 
ten oosten van .Antwerpen, Bossen van het zuidoosten van de Zandleemstreek, Bossen van de 
Vlaamse Ardennen en andere Zuidvlaamse bossen, Valleien van de \X'inge en de Motte met 
valleihellingen, Valleigebied tussen Melsbroek ,  Kampenhout, Kortenberg en Yeltem 

• Walloon Region: Bord nord du bassin de la Haine (Beloeil, Bernissart, Saint-Ghislain), Vallée de 
l'Argentine (La Hulpe, Lasne, Rixensart, Waterloo), Vallées de la Dendre et de la Marcq (Ellezelles, 
Flobecq, Frasnes-lez-Anvaing, Lessines), Haute-Sambre en aval de Thuin (Charleroi, Courcelles, 
Fontaine-l'Evêque, Lobbes, Thuin), Sources de la Dyle (Court-Saint-Etienne, Genappe, Ottignies, 
Louvain-la-Neuve), Vallée de la Thyle (Court-Saint-Etienne, Genappe, Les Bons Villers, Villers-la-
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\Tille), Vallée de la Lasne (Rixensart, \X'avre), Vallée de la Dyle à Ottignies (Ottignies, Louvain-la­
Neuve, Wavre), Bois d'Enghien et de Silly (Enghien, Silly), Vallée de la Rhosnes (Flobecq) 

9130 - Aspert1!0- Fagetr1m beech forests 

Fa.�"s rylt•atira and, in higher mountains, Fag11s ryft•atica-Abies alba or Fag11s �yft•atica-Abies 
alba-Picea abies forests on neutral or near-neutral soils, with mild humus (mull), charac­
terised by a strong representation of species belonging to the ecological groups of .·lnemone 
nemorosa, of La111iastr1m1 ( La111i11m ) galeobdolon, of Gafùtm odorafttm and lvfelica uniflora and, in 
mountains, various Dentaria spp. ,  forming a richer and more abundant herb layer than in the 
forests of 91 1 0  and 9120. 

Habitat codes: 
• Palaearctic Classification: 41 . 1 3  

• EUNIS: Gl .6/P-4 1 . 1 3  

• CORINE: 4 1 . 1 3  

• B\Xl(: fm ,  qe, fe 

Distribution and estimated area: 
• Brussels Capital Region: 204.0 ha (2 sites) 

• Flemish Region: 1 9 14.7 ha (8 sites) 

• \'{'alloon Region: 1 1564.9 ha (80 sites) 

Major sites: 
• Brussels Capital Region: Forêt de Soignes avec lisières et domaines boisés avoisinants et la Vallée de 

la \'{"oluwe / Zoniënwoud met aangrenzende bosgebieden en \X'oluwevallei (Zoniënwoud / Forêt de 
Soignes, Ter Kamerenbos / Bois de la Cambre, Tournay-Solvaypark / Parc Tournay-Solvay, Vijvcr 
van Bosvoorde / Etang de Boitsfort, Bergoje, Hertoginnedal / \'al Duchesse, Woluwepark / Parc de 
\X'oluwe, Maloupark / Parc Malou), Zones boisées et ouvertes au sud de la Région bruxelloise / 
Bosgebieden en open gebieden in het zuidcn van het Brussels Gewest (Verrewinkel, Buysdellebos / 
Bois du Buysdelle) 

• Flemish Region: Bossen van de Vlaamse Ardennen en andere Zuidvlaamse bossen, Hallerbos en 
nabije boscomplexen met brongebieden en heiden, Westvlaams Heu\·elland, Zoniënwoud, Bossen 
en kalkgraslanden van Haspengouw, Valleien van de Dijle, Laan en !Jse met aangrenzende bos- en 
moerasgebieden, Bossen van het zuidoosten van de Zandleemstreek, Voerstrcck 

• Walloon Region: Massif forestier de Cerfontaine (Cerfontaine, Chimay, Couvin, Froidchapelle, 
Philippeville), Bassin supé'rieur de la Vire et du Ton (,\ubange, Messancy, Musson, Saint-Léger, 
Virton), Vallée de la Lesse en aval de Houyet (Dinant, Houyet), Bassin de !'Attert (Arlon, Attert, 
Martelange), Bassin de l'Iwène (Ciney, Houyet, Rochefort), Affluents brabançons de la Senne 
(Braine-l'Alleud, Braine-le-Château, Ittre, Tubize), Massifs forestiers entre Momignies et Chimay 
(Chimay, Momignies), Vallée du Ton et Côte bajocienne de Montquinquin à Ruette (Rouvroy, 
Virton), Bassin de la Marche (Chiny, Florenville, Meix-c.levant-Virton), Bois Massart et Forêt de 
Sivry-Rance (Chimay, Froidchapelle, Sivry-Rance) 

91 SU - Medio-European limestone beech forests of the Cephalanthero-Fagion 

Xerothermophile Fagus {Yfz,atica forests on calcareous, often superficial, soils, usually of 
steep slopes, with a generally abundant herb and shrub undergrowth, characterised by 
sedges ( Care.Y d(l!,itata, C. flacca, C. montana, C. alba), grasses (Ses le ria albicans, Brac�;,podium 
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pù111a/1m1), orchids (Ctphalanthera spp., 1'\Teoltia 11id11s-a1•is, Epipartis leptochi/a, E. microplD•lla) 
and thermophile species, transgressiYe of the Qt1<'1-ceta/ia puhesrmti-petrame. Tht> hush layer 
includes several calcicolous species (Lzg11stmm l'll�f!,are, Berheris l'll�f!,aris) and BJ1.,:11s sn11pm•ire11s 
can dominate. 

Habitat codes: 
• Palaearctic Classification: 4 1 .16 

• El'NIS: G l .6 P-41 .16  

• CORINE: 41.16 

• B\X'.K: fk 

Distribution and estimated area: 
• Brusscls Capital Rcgion: 20.6 ha (1 site) 

• Flemish Region: 21.4 ha (2 sites) 

• Walloon Region: 2780.1 ha (36 sites) 

Major sites: 
• Brus sels Capital Region: Forèt de Soignes avec lisières et domaines boisés avoisinants et la \' allée de 

la \X'oluwe / Zoniënwoud met aangrenzende bosgebieden en \'foluwevallei (Zoniënwoud / Forêt de 
Soignes) 

• Flemish Region: Plateau van Caestert met hellingbossen en mergelgrotten, \'oerstreek 

o \X'alloon Region: Bassin de la Lesse entre Villers-sur-Lesse et r.hanly ('.\!assogne, Rochefort, Tellin, 
\vellin), Vallée de la Meuse d'Hastière à Dinant (Dinant, Hastière), La Calestienne entre Marenne et 
Hotton (Hotton), Bois calcaires de Nettinne (Somme-Leuze), Vallée de la Lesse en aval de Houyet 
(Dinant, Houyet), \'allée de l'Ourthe entre Hotton et Barvaux-sur-Ourthe (Durbuy, Hotton, 
Somme-Leuze), Vallée de la Wimbe (Beauraing, Rochefort, \X'ellin), Vallée de la Meuse de Dinant 
à Yvoir (Anhée, Dinant, Onhaye, Yvoir), Bassin de la Lesse entre Villers-sur-Lesse et Chanly 
(Nassogne, Rochefort, Tellin, \X'ellin), \'allée de l'Ourthe entre La Roche et Hotton (Erezée, 
Hotton, La Roche-en-Ardenne, Rendeux) 

9160 - Sub-Atlantic and medio-European oak or oak-hornbeam forests of the Ct1rpi11io11 betuli 
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Forests of Qmrcus roh11r (or Q11ercus roh11r and Querms petraea) on hydromorphic soils o r  soils 
with high water table (bottoms of valleys, depressions or in the vicinity of riparian forests). 
The substrate corresponds to silts, clayey and silt-laden colluvions, as well as to silt-laden 
alterations or to siliceous rocks with a high dcgree of saturation. Porests of Quercus roh11r or 
natural mixed forests compose1 of Q11erms robttr, Querctts petraea and Carpi1111s het11!11s. 

Habitat codes: 
• Palaearctic Classification: 41.24 

• EU�IS: GL\/P-41.24 

• CORINE: 41.24 

• BWK: qa, fa 

Distribution and estimated area: 
• Brussels Capital Region: 297.3 ha (3 sites) 

Flemish Region: 1 970.3 ha (1 7 sites) 

• \X'alloon Region: 21986.0 ha (108 sites) 
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Major sites: 
• Brussels Capital Region: Forêt de Soignes avec lisières et domaines boisés avoisinants et la \'allée de 

la \X'oluwe / Zoniënwoud met aangrenzende bosgebieden en \X'oluwevallei (Zoniënwoud / Forêt de 
Soignes, Ter Kamerenbos / Bois de la Cambre, Drie Linden Taluds / Talus des trois Tilleuls, 
Domeinen St. Anna en Hcrtoginnedal / Domaines Ste Anne et \' al Duchesse, Parmentierpark / Parc 
Parmentier, Ter Bronnenpark / Parc des Sources, Maloupark / Parc Malou), Zones boisées et 
ouvertes au sud de la Région bruxelloise / Bosgebieden en open gcbicdcn in het zuidcn van hct 
Brussels Gcwest (Krickenput, Buysdelh:vallci / Vallée du Buysdelle, Fond' Roy), Zones boisées et 
zones humides de la \'allée du Molenbeek dans le nord-ouest de la Région bruxelloise / Bosgebiedcn 
en vochtige zones van de vallei van de Molenbeek in het noordwesten van het Brusscls Gewest 
(Poelbos / Bois du Poelbos, Laarbeekbos / Bois de Laerbeek, Dielegembos / Bois de Dieleghem) 

• Flemish Region: Bossen en kalkgraslanden van Haspengouw, \'alleien van de Dijle, Laan en ljse 
met aangrenzende bos- en moerasgebieden, \'alleigebied tussen :\1elsbroek, Kampenhout, Korten­
berg en \'eltem, Bossen van de \'laamse Ardennen en andere Zuidvlaamse bossen, Valleien van de 
\X'inge en de Motte met valleihellingen, Bovenloop van de Grote Nete met Zammelsbroek, 
Langdonken en Goor, Zoniënwoud, Bossen van het zuidoostcn van de Zandlcemstreek, Scheide­
en Durme-estuarium van de Nederlandse grens tot Gent, Demervallei 

• \X'alloon Region: Bassin fagnard de ! 'Eau Noire (Doische, Hastière, Philippe\·illc), La Famenne entre 
Eprave et I lavrenne (Rochefort), Bois de Grandhan, de Petit Han, de Famenne et de Biron (Durbuy, 
Erezée, Hotton), Vallée de la Meuse en amont d'Hastière (Beauraing, Doische, Hastière, Houyet), 
Bassin fagnard de l'Eau Blanche en aval de ;\Iariembourg (Couvin, Doische, Philippeville), :\1assif 
forestier de Cerfontaine (Cerfontaine, Chimay, Com·in, Froidchapelle, Philippeville), Camp militaire 
de J\larcbe-en-Famenne (Hotton, Marche-en-Famenne, Somme-Leuze), Vallée de la Houille en aval de 
Gedinne (Beauraing, Gedinne), Vallées des ruisseaux de Fenffe et du \'achau (Ciney, Houyet, 
Rochefort), Bassin de l'Hermeton en ami de Vodelée (Doische, Florennes, Hastière, Philippeville) 

9 1 80 - (*) Ti!io-Acerirm forests of slopes, screes and ra vines 

l\Iixed forests of secondary species ("--lcer pseudop!atam1s, Praxin11s r.Yce!sior, U!t1111s g!ahra, Tilia 
cordata) of coarse scree, abrupt rock y slopes or coarse colluvions of slopes, particularly on 
calcareous, but also on siliceous, substrates. 

Habitat codes: 
• Palaearctic Classification: 41 .4 
• El1NIS: G L\/P-41 .4 
• CORINE: 4 1 . 4  
• B\X'K: ck ,  es 

Distribution and estimated area: 
• \X'alloon Region: 299 1 .3 ha (89 sites) 

Major sites: 
• Walloon Region: Bassin inférieur de l'Ourthe orientale (Gom·y, Houffalize, 

La Roche-en-Ardenne), Vallée de la l\Iolignée ( 1\nhéc, Florennes, l\Icttet, Onhaye), Vallée de 
l'Ourthe entre Bomal et Hamoir (Durbuy, Ferrières, Hamoir, Ouffet), Haute-Wamme et l\.lasblette 
(La Roche-en-Famenne, l\Iarche-cn-Famcnnc, Nassogne, Saint-Hubert, Tellin, Tenneville), Vallée 
de la Houille en aval de Gedinne (Beauraing, Gedinne), Vallée de la Lesse en aval de Houyet 
(Dinant, Houyet), Vallée de l'Ourthe entre Comblain-au-Pont et Angleur (Chaudfontaine, Com­
blain-au-Pont, Esneux, Liège, Neupré, Sprimont), Basse-Vierrc (Chiny, Herbeumont, Léglise, 
Neufchâteau, Tintigny), \'allée de la \X'arche et du Bayehon en aval du barrage de Robertville 
(Malmedy, Waimes), l\Iassif forestier de Daverdisse (Daverdisse, Libin, Tellin, Wellin) 
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9 1 90 - Old acidophilous oak woods with Q11erms rob11r on sandy plains 

Acidophilous forests of the Bal tic-North Sea plain, composed of Querms rob11r, Betu/a pendula 
and Betu/a p11bescens, often rnixed with Sor/ms aumparia and Pop11!11s trevm!a, on very 

oligotrophic, often sandy (or moraine) and podsolised or hydromorphic soils; the bush 

layer, poorly developed, includes Frang11/a a/nus; the herb layer is formed by Deschampsia 
f!exuosa and other grasses and herbs of acid soils (sometimes includes ,\fo!inia caeru!ea), and is 

often invaded by bracken. Forests of this type often prevail in the northern European plain 

(e.g. Flanders) and occupy more limited edaphic enclaves elsewhere (e.g.  Ardenne). 

1 Iabitat codes: 

• Palaearctic Classification: 41 .51 and 41 .54 

• EL1NIS: Gl . 8/P-41 . 5 1 ,  G l . 8/P-41.54 

• CORINE: 41 . 5 1  and 41 . 54 

• B\X'K: qb within the borders of old forest 

Distribution and estimated area: 

• Brussels Capital Region: 36.0 ha (2 sites) 

• Flcmish Region: 1 767 . 5  ha ( 16  sites) 

• \X'alloon Region: 1273.8 ha (3 1 sites) 

Major sites: 

• Brusscls Capital Region: Forêt de Soignes avec lisières et domaines boisés avoisinants et la Vallée de 
la Woluwc / Zoniënwoud met aangrenzende bosgebicdcn en Woluwevallei (Forêt de Soignes / 
Zoniënwoud), Zones boisées et ouvertes au sud de la Région bruxelloise / Bosgebieden en open 
gebieden in het zuiden van het Brussels Gewest (Kauwberg, Engeland) 

• Flemish Region: Bos- en heidegebiedcn ten oostcn van Antwerpen, Heesbossen en vallei van Marke 
en Merkske en Ringven met valleigronden langs de Heerlese Loop, Abeek met aangrenzende 
moerasgebieden, .\fangelbeek en heide- en vengebieden tussen Houthalen en Gruitrode, Bossen, 
heiden en valleigebieden van zandig Vlaanderen: westelij k  deel, Mechelse Heide en vallei van de 
Ziepbeek, Bovenloop van de Grote Nete met Zammelsbroek, Langdonken en Goor, Valleien van 
de Laambeek, Zonderikbeek, Slangebeek en Roosterbeek met vijvergebieden, Itterbeek met Brand, 
Jagersborg en Schootsheide en Bergerven, Demervallei 

• \X'alloon Region: Bord nord du bassin de la Haine (Beloeil, Bernissart, Saint-Ghislain), Bois de Bon­
Secours (Bernissart, Péruwelz), Vallée de la Thyle (Court-Saint-Etienne, Genappe, Les Bons Villers, 
Villers-la-Ville), Sources de la Dyle (Court-Saint-Etienne, Genappe, Ottignies, Louvain-la-Neuve), 
Vallée de la Lembrée et affluents (Aywaille, Durbuy, Ferrières, Stoumont), Vallée de la Lasne 
(Rixensart, Wavre), Massif forestier de Daverdisse (Daverdisse, Libin, Tellin, Wellin), Fagnes de 
Stavelot et vallée de !'Eau Rouge (Jalhay, Malmedy, Stavelot), Bois de la Géronstère (Jalhay, Spa), 
Vallée de la Dyle à Ottignies (Ottignies, Louvain-la-Neuve, WaYre) 

9 1D0 - (*) Bog woodland 
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Coniferous and broad-leaved forests on a hl!mid to wet peaty substrate, with the water level 

permanently high and even higher than the surrounding water table. The water is always 

very poor in nutrients (raised bogs and acid fens) . These communities are generally 

dominated by Betu/a pubescens, Frangula a/nus, Pinus ry!vestris, Pinus rotundata and Picea abies, 
with species specific to bogland or, more generally, to oligotrophic environments, such as 

T 'accinitmt spp., Sphagmtm spp. ,  Care:,: spp. 
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Habitat codes: 

• Palaearctic Classification: 44.Al to 44.A4 

• EUNIS: G l .5/P-44. 1 ,  G3.E/P-44.4 

• CORINE: 44.A l  and 44.A4 

• BWK: vt 

Distribution and estimated area: 

• Flemish Region: 43.0 ha (14 sites) 

• \X'alloon Region: 3108.2 ha (54 sites) 

Major sites: 

• Flemish Region: Vallei- en brongebied van de Zwarte Beek, Bolisserbeek en Domme! met heide en 
vengebieden, Demervallei, Bovenloop van de Grote Nere met Zammelsbroek, Langdonken en 
Goor, Valleien van de Dijle, Laan en Ijse met aangrenzende bos- en moerasgebieden, Mangelbeek 
en heide- en vengebieden tussen Houthalen en Gruitrode, Mechelse Heide en vallei van de 
Ziepbeek, Vennen, heiden en moerassen rond Turnhout, Valleien van de Laambeek, Zonderikbeek, 
Slangebeek en Roosterbeek met vijvergebieden, Valleien van de \'vïnge en de Motte met vallei­
hellingen, Hageven met Dommelvallei, Beverbeekse Heide, \X'armbeek en Wateringen 

• Walloon Region: Fagnes de la Polleur et de Malmedy (Malmedy, \'<?aimes), Fagnes de Samrée et de 
Tailles (Houffalize, La Roche-en-Ardenne, Manhay, Vielsalm), Noir Ru et vallée du Rechterbach 
(Malmedy, Saint-Vith, Stavelot, Trois-Ponts), Haute-Lomme (Libin, Libramont, Chevigny, Saint­
Hubert), Haute-Wamme et Masblette (La Roche-en-Famenne, Marche-en-Famenne, Nassogne, Saint­
l lubert, Tellin, Tenneville), Vallées du Ruisseau de Mellier et de Mandebras (Habay, Léglise, Neuf­
château), Vallée de la Hulle (Gedinne), Vallée de l' Amblève entre �ontenau et Baugné (Amel, Malmedy, 
Waimes), Fagnes du Nord-Est (Eupen, Raeren, Waimes), Bassin supérieur de la Salm (Gouvy, Vielsalm) 

9 1 EO - (*) Alluvial forests with Aln11s gl11tinosa and Fra.",:im1s excelsior (Alno-Pandion, A lnion incanae, 
S alicion albae) 

Riparian forests of Fra.--.:im1s e:,:celsior and Aln11s glutinosa, of temperate and Boreal Europe 

lowland and hill watercourses ( 44.3: Alno-Padion); ri parian woods of Aln11s incanae of montane 

and submontane ri vers of the Alps and the northern Apennines ( 44.2: .•-Union incanae); 
arborescent galleries of tall Salix alba, S. fragilis and Pop11lt1s nigra, along medio-European 

lowland, hill or submontane rivers (44. 13 :  Sa!icion albae) . Ali types occur on heavy soils 

(generally rich in alluvial deposits) periodically inundated by the annual rise of the river ( or 

brook) level, but otherwise well drained and aerated during low water. The herbaceous layer 

invariably includes many large species (Filipendula 11/maria, Angelica sylt•estris, Cardamine spp., 

Rt1me:,: sangt1ine11s, Carex spp. ,  Cirsit1m olerace1m1) and various vernal geophytes can occur, such 

as Rammct1!11s ficaria, Anemone nemorosa, A. ran11nc11loides, Corydalis solida. 

Habitat codes: 

• Palaearctic Classification :  44.3, 44.2 and 44. 1 3  

• El 1NIS: G l .2/P-44.3, G l . 1 /P-44.2, G1 .  l /P-44. 1 3  

• CORINE: 44.3, 44.2 and 44. 1 3  

• B\'('K :  va, vo, vm, vc, vf, vn 

Distribution and estimated area: 

• Brussels Capital Region: 46.3 ha (3 sites) 

• Flemish Region: 4632.5 ha (32 sites) 

• Walloon Region: 7199.5 ha (200 sites) 
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Major sites: 
• Brussels r:apital Region: Forêt cle Soignes avec l isières et clomaines boisés avoisinants et la Vallée clé' 

la \X'oluwe / Zoniënwoud met aangrenzende bosgebieden en Woluwevallei (Zoniënwoud / Forêt de 
Soignes, Bergoje, Hertoginnedal / Val Duchesse, Ter Bronncnpark / Parc des Sources, J\Ialoupark / 
Parc Malou), Zones boisées et ouvertes au sud de la Région bruxelloise / Bosgcbicdcn en open 
gebieden in het zuiden van het Brussels Gewest (Kinscndaal / Kinsendacl, Kriekcnput, Herdies, 
Buysdellebos en -vallei / Vallée et bois du Buysdelle, Fond' Roy), Zones boisées et zones humides de 
la Vallée du Molenbeek dans le nord-ouest de la Région bruxelloise / Bosgcbieden en vochtige zones 
van de vallei van de Molenbeek in het noordwesten van het Brussels Gewest (Poelbos / Bois du 
Poelbos, Laarbeekbos / Bois de Laerbeek, Dielegembos / Bois de Dieleghem) 

• Flemish Rcgion: Bovenloop van de Grotc Nete met Zammelsbroek, Langdunken en Goor, Bossen en 
heiden van zandig Vlaanderen: oostelijk deel, Valleien van de \X'inge en de Motte met valleihellingen, 
Bossen van de Vlaamse Ardennen en andere Zuidvlaamse bossen, Scheide- en Durme-estuarium van 
de Nederlandse grcns tot Gent, Valleigebicd tusscn Melsbroek, Kampenhout, Kortenberg en Veltem, 
Valleigebied van de Kleine Nete met brongebieden, moerassen en heiden, Bos- en heidegebieden ten 
oosten van Antwerpen, Vennen, heiden en moerasscn rond Turnhout, Vallei- en brongebied van de 
Zwartc Beek, Bolisserbeek en Domme! met heide en vengebiedcn 

• \X'alloon Region: Vallées du Ruisseau de Mellier et de J\1andebras (Habay, Léglise, Neufchâteau), 
Bassin de la Semois d'Etalle à Tintigny (Etalle, Habay, Tintigny), Bassc-Vierre (Chiny, Herbeu­
mont, Léglise, Neufchâteau, Tintigny), Marais de la Haute Semois et Bois de Heinsch (,\rlon, 
Attert, Etalle, Habay), Haute vallée de l',\isne (Erezée, La Roche-en-Ardenne, J\1anhay, Rendeux), 
Bassin inférieur de l'Ourthe orientale (Gouvy, Houffalize, La Roche-en-Ardenne), Massif forestier 
de Daverdisse (Daverdisse, Libin, Tellin, Wellin), Haute-\X'amme et Masblette (La Roche-en­
Famenne, Marche-en-Famenne, Nassogne, Saint-Hubert, Tellin, Tenneville), Bassin de la Lomme 
de Poix-Saint-Hubert à Grupont (Libin, Saint-Hubert, Tellin), Vallée de la Hulle (Gedinne) 

91F0 - Riparian mixed forests of Q11ermr rohttr, Ulnms lael'is and Uln111s minor, Frai,:intts e:,:celsior or 
Fraximts angHstifolia, along the great rivers (Ulmenion minoris) 
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Forests o f  hardwood trees o f  the major part of the river bed, liable to flooding during 
regular rising of water level or of low areas liable to flooding following the raising of the 
water table. These forests develop on recent alluvial deposits. The soi! may be well drained 
between inundations or remain wet. Following the hydrie regime, the dominating woody 
species belong to Fraximts, l'lmtfs or Querms genus. The undergrowth is well developed. 

Habitat codes: 
• Palaearctic Classification: 44.4 

EUNIS: G 1 .2/P-44.4 
• CORINE: 44.4 
• BWK: ru Maas / Meuse valley 

Distribution and estimated area: 
• Flemish Region: 0.6 ha (1  site) 
• Walloon Region: 22.6 ha (5 sites) 

Sites: 
• Flemish Region: Uiterwaarden langs de Limburgse M�as met Vijverbroek 
• Walloon Region: Vallée de la Meuse de Dinant à Yvoir (Anhée, Dinant, Onhaye, Yvoir), Vallée de 

la.Meuse en amont d'Hastière (Beauraing, Doische, Hastière, Houyet), Vallée de la Lesse en aval de 
Houyet (Dinant, Houyet), Vallée de la Meuse à Huy et vallon de la Solières (Amay, Huy, Wanze), 
Vallée de la Sambre en aval de la confluence avec l'Orneau (Floreffe, Namur) 
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CHAPTER 6 

BIODIVERSITY OF THE REGIONS AND NORTH SEA 

Biodiversity in the Brussels Capital Region 

l\Iachteld GR YSF.ELS 

1. li', TRODl'CTION: THE PARTICL'LAR STATL1S OF THE REGION 

The Brussels Capital Region holds a distinctive position due to its limited area ( ± 1 60 km2) 
and its very high urbanisation level, high population density (almost 1 million inhabitants), 
tight infrastructure network and intense economic activity. lt appears as a small, highly 
urbanised island embedded in the Flemish Region. 

Available historical information on biological diversity within the Brussels f:apital Region 
shows that it is among the richest areas in plant and animal species in northwestern Europe. 
This can be explained partly by a more important biological prospecting effort in urban 
areas in former times: man y naturalists used to carry out their activities close to home, ,,·hen 
transport was more difficult than nowadays. Nature is often better known in urban areas 
than anywhere else! lt docs not cxplain everything however. Cities did not develop at 
random locations but wcrc gcncrally situated near rivers (for water and transport), forests 
and rocky outcrops (for fuel and construction), arable land (for food production), etc. In 
this perspective, the case of Brussels is striking. The urban settlement started to take shape 
around 1 ,000 A.D. in an area with extremely varied physico-geographical characteristics: a 
high geomorphological diversity (asymmetric large plain valley with marshes, slopes and 
higher areas) and high geological diversity ( cla ys, sands, calcareous sandstone, loamy 
deposits) combined with the presence of forests and arable land of good quality. Moreover, 
Brussels is situated in a biogeographical zone where Atlantic and medio-European biolo­
gical elements meet (LEBR l'N 1 998). Thanks to this particular context, the flora and fauna 
devcloped a vcry high biological diversity, v:hich, from the medieval period till the 20th 

century, was positively influenced by human activities. 

During the 20th century, the rich biological heritage developed during centuries did not 
escape the general loss of biodiversity observed ail over western Europe, Yet, contrary to 
popular belief, the present flora and fauna in the urban environment is anything but poor or 
trivial. The great rnriety of biotopes, both relict and newly dcvcloped (even typically urban 
oncs), and the good contact and exchange possibilities have !cd to a typical urban 
biodivcrsity with its own ecosystems and its own species diversity. 

An accurate perception of present biodiversity in an urban area requires a good under­
standing of the specific interrelation between the urban web and the remaining green open 
spaces. Although 1 ,000 years of civilisation and urbanisation have led to major changes, the 
region still offers a mosaic of urban landscapes. Four major zones can be identified. They 
are determined by the presence of water (web subregion), the city and its infrastructure 
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(densely urbanised subregion), forests 
(forest subregion) and rural relies of the 
periphery (rural subregion) (GRYSEELS 
1 998a, BRICHAU et al. 2000). Despite its 
high urbanisation degree, the Brussels 
Capital Region is still very green: green 
open areas (non built-up areas) cover 
8,563 ha and account for 53% of the 
region 's surface area. These green areas 
comprise the 'green spaces' and 'blue 
spaces', as detailed in figure 1 and below 
(GRYSEELS 1 998a). 

Green spaces linked 
with roads 

Railway verges 
3% 

Public parks and 
gardens 

12% 

3% 

Private gardens 
32% 

Private large demains 
10% 

2% 
Agricultural areas 

7% 
Open-air recreation 

areas 
4% 

1. 1 .  Green spaces 1 

1 .  1 .  1 .  Private green spaces 
Types of green spaces in °10 of total open and green surface area 
(8,563 ha) of the Brussels Capital Region (IBGE-BIM) 

Private greenery occupies a high proportion ( 42%) of the green open areas. It consists 
mostly of gardens and large domains not accessible to the public, and amounts to about 
22% of the region's total surface area. 

1 . 1 .2. Public green spaces 

Public green spaces include parks, forests and nature reserves. Public parks cover 1 ,044 ha 
and consist of classic urban parks, contemporary parks, scenic ('English landscape') parks 
and ecologically managed parks. Public forests amount to 1 ,735 ha. The main contributor is 
the section of the Sonian Forest located on Brussels' territory ( 1 ,642 ha) 1 . 

1 . 1 .3 .  Green spaces linked to the railway infrastructure 

These green spaces, generally inaccessible to the public, cover a surface area of 222 ha. They 
constitute ecological corridors as well as refuges for wild flora and fauna. 

1 . 1 .4 .  Derelict land 

260 

The presence of a significant amount of unmanaged land is typical of the urban environ­
ment of Brussels. Derelict areas correspond to spaces abandoned during or after industrial 
and urban activities, as well as relie and/or marginal farming land spontaneously colonised 
by vegetation. They are refuges for both relie and typically urban flora and fauna, with a 
mix of indigenous and exotic species. Derelict lands amount to about 6 13  ha and are subject 
to a very high urbanisation pressure. 

1 The en tire Sonian Forest covers more than 4,000 ha distributed over the three Belgian regions (Brussels, Flanders 
and Wallonia). It is however almost completely embedded in the southern part of Brussels' agglomeration. 
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1 .1.5. Agricultural areas 

Agricultural areas under economic activity (agriculture, horticulture, poplar cultivation) 
cover 606 ha and are mostly situated on the periphery of the region, where they mark the 
region border. They often exist in combination with derelict land and are also subject to 
great urbanisation pressure. 

1.1.6. Other green spaces 

Other urban green spaces comprise graveyards, roadsides and open-air recreation areas. 
These typical urban areas often accommodate a surprising diversity (e.g. old graveyards). 

1 .2. Blue spaces 

The presence of water is essential to preserve diversity. The only major open navigable 
waterway is the canal linking Brussels (Willebroek) to Charleroi. The most important 
natural waterway is the Senne, but the river and many of its tributaries have been vaulted 
over a large part of their course. Brussels also hosts a number of ri vers, brook systems and 
ponds, which are often found in parks or forested areas. Ponds make up some 113 ha, and 
the total surface of open water reaches 172 ha. 

2. ECOSYSTEMS AND ARRAS OF HIGH BIOLOGICAL V.\LllE 

The majority of Brussels' green spaces with presumed biological importance have been 
studied to ascertain their biological value. The evaluation was carried out within the 
frame\\·ork of an assessment at regional and national level. The biological value of an area 
was attributed on the basis of the diversity in vegetation structure, vegetation maturity, 
rarity of communities, fauna, (semi-)natural character, and to a lesser extent the importance 
for indigenous wild fauna (GRYSEELS 1998a). The study revealed that not only relies of 
semi-natural landscapes and nature areas ( marshland, forests, meadows, etc.) but also 
artificially created urban open spaces ( derelict land) with spontaneous nature development 
have a 'high biological value'. Typical urban green spaces (parks and squares) are also 
important. Although their ecological value has been recognised for a long time, their 
fonction for nature conservation and biodiversity is still too often considered of marginal 
importance. 

Areas with a high to very high biological value cover about 2,540 ha (figure 2). They 
represent about 44% of the surface area of green spaces excluding private gardens or 15% 
of the region's total area. This estimation includes ail forested areas (1,735 ha), considered to 
be very valuable from a biological viewpoint. When forests are excluded from the 
estimation, the proportion of areas with high biological value (805 ha) represents 19°,o of 
the total surface of green spaces. 

Green spaces with a high biological value are essential for the conservation and develop­
ment of biodiversity in the urban environment. They are often situated at the periphery of 
the region (figure 2): the Sonian Forest, the W oluwe river valley with its semi-natural parks, 
forest relies, agricultural derelict land and wetland areas in the south-west, forest and 
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2 
Map of the Sites of High Biological Value 

marshes in the north-west and the large, inaccessible Royal Domain. These areas with high 
biological value concern the following ecosystems: 
• broad-leaved forests with typical spring flora; 
• forests on limestone; 
• alluvial aider and ash forests; 
• semi-natural grassland; 
• dry grassland on acid (heathland relie) and limy soi!; 
• marsh vegetation (sedge and reed vegetation); 
• eutrophie ponds with marsh vegetation; 
• brushwood in various colonisation stages and various environments (industrial, urban, 

railways or agricultural environments). 

A detailed description of the ecosystems can be found m the text accompanying the 
Biological Evaluation Map of the Brussels Capital Region (BRICH.\l' et al. 2000). 

A large share of the natural green areas is made up of woodlands. The southeast of the 
region is particularly rich in forested areas but sizeable woodlands can also be found in the 
northwest. Two types of forests, with different origins, can be differentiated. ln the 
southeast, a large area is occupied by the Sonian Forest and its remnants (e.g. the 
Verrewinkel). Before the Sonian Forest was given permanent protection in 1842, these 
remnant areas were part of private estates and ·often incorporated into wealthy neighbour­
hoods of villas, or into large wooded parks. They comprise mainly acidophilic beech or oak 



3 
The Laarbeek bos / Bois du Laerbeek is situated in the northwestern part of Brussels and characterised among 
others by wild garlic carpets in springtimc (photograph bv M. GR\ SEELS, BIM-IBGE). 

forest, in addition to oak-hornbeam stands, with spring flora. The second type of forest 
corresponds to the wooded areas of the northwest -Laarbeekbos / Bois du Laerbeek, 
Poelbos / Bois du Poelbos and Dielegembos / Bois de Dieleghem- that developed during 
the afforestation of former calcareous sandstone quarries. They consist of beech and oak on 
calcareous soi ] ,  with abundant growth of wild garlic (Allium 11rsin11m) in springtime. Ash­
alder woods are also frequent and are generally found in large forested areas, such as the 
Sonian Forest and the Kinsendael. They correspond to alluvial ash forests with springtime 
flora, nitrophilous aider and typical vegetation of springs. 

The numerous parks (public and private) are a unique characteristic of Brussels' urban area. 
Many have a great ecological value. Wooded parks and estates still containing original 
'ancient woodland vegetation' with spring flora are very typical. This is also the case of 
large landscape parks featuring ponds, old high forests, grasslands and a varied contour in a 
'natural' English landscape style. These parks are ideally suited for an ecologically-oriented 
site management, which is nowadays being applied expressly in some of them. For example, 
actions are taken to stimulate the development of natural and potential features in the 
Woluwe river valley, in particular in flower-rich humid meadows (e.g. Woluwe Park). 

Many ponds are found in parks and estates. Although they are nearly ail fitted out with 
artificial and/or reinforced banks and may be influenced by plantations, they occasionally 
feature natural aquatic plants and/or ri parian vegetation. Most of the ponds serve as sui table 
habitat for fauna, among others birds and bats. This is particularly the case of some of the 
large ponds in the \X'oluwe river valley. In addition to open water spaces in parks, there are 
also remnants of natural marshy zones along the numerous small rivers and brooks. These 
remnants correspond mainly to reed marshes and consist of often ruderalised, small-surface 
sedge and tall herb vegetation. 
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Acidophilic vegetation o f  dry meadows and heathland used t o  be widespread on the 
Brusselian sands. lt has now become very rare following its conversion into built-up areas. 
A few remnants are found mainly in Uccle, on dry meadows and on roadsides. Heather 
( Callttna vttlgaris) can be encountered occasionally on the se roadsides . and in the Sonian 
Forest. Mesophilic 'flower-rich' meadows on sandy calcareous subsoil appear locally 
alongside railway embankments and highways. 

A few farming zones with fields on loamy soil and meadows remain in Brussels, usually on 
valley fringes. They are often in the bands of declining farm holdings. One of the 
consequences is that they are generally managed rather extensively and are frequently rich 
in species. Embankments, hedges and trees form still part of the landscape. 

The most typical urban vegetation type in Brussels is no doubt found on derelict lands. 
These derelict lands may be abandoned farmlands or vegetable gardens, wasteland or 
former landfills in abandoned quarries ( often filled in with household and other waste 
and covered with a thin layer of soi!) where vegetation develops spontaneously. \X'ell­
known examples include the sites of the Plateau van de Vorsterie / Plateau de la Foresterie, 
Gulledelle, Scheutbos, Josaphat and Tour & Taxis. These intrinsically 'common' waste­
lands are rapidly gaining added value, as they are the only lands where nature can develop 
spontaneously in the urban em·ironment. Ali stages of vegetation dev.elopment are repre­
sented, from herbaceous to scrub species. The larger wastelands often host a variety of 
habitats. This is due to the fact that they have been neglected in different periods in time and 
their topography has been altered by the addition of various types of soi! material as well as 
soi! shifting. This ecological multiplicity, with accompanying sicle effects and structural 
complexity, is the main reason why these sites are so rich, both in local and exotic flora and 

4 
An important biotope of the Kinsendael is the alluvial ash-alder forest, which has been designated as a priority 
habitat under the Habitats Directive (photograph by M. GRYSEELS, BIM-IBGE). 
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fauna. The vegetation of open wastelands usually benefits from sunny conditions that lead 
to the production of an abundance of flowers, in particular along railway lines. This 
environment proves to be an invaluable refuge for insects and other invertebrates. 

A part from these semi-natural ecosystems under varying levels of human influence, several 
typical urban man-made habitats are also suitable for biodiversity. For example old 
buildings, walls or roofs serve as habitat substitutes for some species: they replace holes 
in rocks for swifts (Apus aptts) or stony habitats for succulent plant species (Sedum sp.), they 
serve as shelter for house-dwelling species like bats or simply become suitable habitats for 
plant species with great adaptation power such as Buddleia dal'idii. 

3. ACTI\'ITIES A1'D THRE;\TS TO BIODI\'ERSITY 

The urban nature of the Brussels Capital Region and its social-economic context create 
severe threats for biodiversity. High population levels and urbanisation result in a con­
centration of threatening activities and a high recreation pressure. Cities are also important 
immigration areas for alien plants and animais introduced either with or without the help of 
man. This results in a high pressure from invasive alien species on the native fauna and 
flora. 

Activities and threats listed below have been compiled using the following references:  
lBGE-BIM (1997), GRYSEELS & ONCLINCX (1994), GRYSEELS (1 9986), ÜNCLINC:X et a/. 
(1998, 2000) . 

3. 1 .  High population densi[)' 

The Brussels Capital Region has currently about 950,000 inhabitants and an average 
regional population density of 59.2 inhabitants/ha (by comparison, the density for Belgium 
is 3.1 inhabitants/ha). This high population density is unevenly distributed and varies from 
19 (Watermaal-Bosvoorde / Watermael-Boitsfort) to 180 inhabitants/ha (Sint-J oost / Saint­
Josse). The majority of inhabitants -about 75% of the households- have no, or only very 
small, gardens. They have to resort to parks and semi-natural areas (especially forests) for 
their recreational activities. The main consequence is a very high recreation pressure on the 
green open spaces. In addition, there is also real pressure from the commuters, whose 
number is estimated at least at 300,000 a day. 

3.2. Occ11pation �( space 

About half (47%) of the region's total surface area is built up. Traffic infrastructure 
occupies 2,485 ha ( 1 5% of the total area) of this urbanised area. This represents 2,000 km 
of canal, roads and railways . Car parks and infrastructure for public transport increase this 
proportion to 21 %. Residential, industrial, commercial or public buildings takt: up the 
remainder (26 °,à ). 

Open spaces are still being converted into built-up areas, however at a slower rate than in 
the 1980s. Data for 1990-95 indicate an increase of 2 .7% for built-up land and 1 .2°1

0 for the 
traffic infrastructure, as compared to a rise of 9% and 1 1 .6% respectively in the 1980s. 
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Nevertheless, vast open spaces are still converted into offices, dense huusing areas and 
commercial estates. Land reserve areas (land without a defined planning destination), which 
often contain vast semi-natural arcas of high biological value, are especial ly  at stake. 

The ecological consequences of this high level of urban development are the following: 
• there is a continued decrease in semi-natural areas with spontaneous flora and fauna 

(particularly of derelict land). According to the current Regional Plan of Soil Affectation, 
few 'open' spaces with undetermined destination are left anilable; 

• the relentless split-up of existing green spaces leads to a reduction of green areas, 
parcelling, habitat fragmentation and the destruction of linear connecting elements; 

• soi! is increasingly impenetrable to rainfall, with local drought or local flooding as a 
consequence; 

• a gencral drying up is caused by groundwater pumping fnr soil stability (underground 
buildings and spaces, underground traffic· infrastructure, etc.) and the drainage of wet­
lands for construction purposes. 

3. 3. Pu!!11tio11 

3.3. 1 .  , \tmospheric pollution 

ln ail major agglomerations, traffic and domestic hearing have replaccd industry as the main 
source of atmospheric pollution. The Brussels Capital Rcgion is no exception to this 
phenomenon. Even if the situation is not as dramatic as in other European metropolises, 
some trends remain alarming. Air pollution is intrinsically linked to energy consumption. 
Air pollutants concern in particular S02, NO,,_, ozone, CO, heavy metals such as lead, 
volatile organic substances, dust, black smoke as a result of diesel use, etc. The most 
worrisome of these are ozone, nitrogen oxides and volatile compounds. Domestic heating is 
responsible for more than 70% of C02 and SO, emissions and 45 % of N2U. Transport 
accounts for about 80� o of CO, NH3 and polycyclic aromatic hydrocarbons (P AH) 
emissions, 58% of NUx and 69% of lead. Industrial _processes are the main contributors 
to CH4, dioxin, cadmium and mercury emissions. 

Atmospheric pollution contributes to two major environmental problems, acidification and 
eutrophication. Acidifying emissions disrupt air, surface water and soi! composition and 
can contribute to forest decline, even though their direct effects are difficult to apprehend. 
Eutrophication is caused by an excessive suppl y of nitrogen compounds. lts direct effect on 
biodiversity is noticed by a degradation of vegetation through the decline of vulnerable 
species and the dominance of competitive species, mostly tall he�bs. Indirect effects are very 
complex and difficult to measure. There are indications that air pollution causes changes in 
insect composition, which could be responsible for the decline in forest bird divcrsity (see 
subchapter 4). 

3.3.2. Water pollution 
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Water pollution constitutes a huge problem in  Brussels. There i s  only one water treatment 
installation currently active in the region. Situated in the south of Brussels, it treats only 
part of the household water and industrial waste water of the region, reaching only 360,000 



inhabitants-eguivalents. However, a new and large water treatment installation is under 
construction in the north of the agglomeration. It should be able to treat 1 , 1 00,000 
inhabitants-eguivalents and would cover the northern and Woluwe hydrographie basins. 

Most of the waterways arc still used for the discharge of waste water and are therefore of 
very poor water guality. The Senne receives ail rain water and ail waste water. Conse­
quences are: luw concentrations in dissolved oxygen (Jess than 1 mg/1 during a 1 998 survey, 
indicating hea vy pollution), high amounts of total nitrogen concentration and sludge 
pollution with heavy metals. The Belgian Biotic Index, used to characterise the biological 
guality of water, is also very low. Usually, it does not exceed two in a scale from zero (very 
low quality) to ten (very good quality). The Brussels-Charleroi canal theoretically does not 
receive any waste water, except in case of thunderstorms. Still, its water quality is rather 
poor. The 1 998 survey has shown that water guality decreases berween its regional entrance 
and exit points, with a change from six to five in the Belgian Biotic Index. Important 
deterioration in the water guality may also occur during accidentai pollutant flows as well as 
during droughts, when water guality decrcases through eutrophication, mineralisation and 
decomposition of accumulated sludge. 

Luckily, the picture is not completely dark. A number of surface waters still show excellent 
water (Juality, as for example in the \X'oluwe river basin. The 1998 study indicated that 
nitrogcn and phosphoru-s concentrations were low al! year round and heavy metals were 
absent. 

The region is currently developing a more ecological approach to water management and is 
setting up a project for integrated water management: the 'blue network' .  This programme 
is dcsigned to improve the region's water basins through the improvement of water quality 
and the re-establishment of the continuity of the water network. Diverting clean water from 
waste water collectors should re-establish river flo\VS, feed the ponds and wetland areas and 
reduce the guantity of water to be processed in the treatment stations, as well as limit 
flooding problems. An improvement in the guality of surface waters and the restoration of 
river banks, ponds and wetlands should make it possible to improve the ecological, 
landscape and recreational values of the sites. 

3.3.3.  Soi! pollution 

Soi] pollution has mainly an historie origin. It is found on old industrial sites and old waste 
dumps. Problems are mostly linked to soi! and surface water. lts effects on biodiversity have 
not been investigated yet. 

3.3.4. Noise poil ut ion 

Noise is the greatest environmental nuisance in Brussels, with transport (road, railway and 
air) considered as the main source of acoustic discomfort. It is followed by noise generated 
by industrial activities, construction sites, neighbourhood (e.g. schools) and public trans­
port (e.g. tramways). Noise nuisance, especially from aircrafts, is often resulting in 
unacceptable noise levels for the population but negative effects on the fauna have also 
been noted (see subchapter 4). 
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3.4. E.,:p!oitation �r na!t1ra/ reso11rces 

Historically, sand and sandy limestone used to be extracted within the territory of the 
region. Nowadays, the exploitation of natural resources is limited to the extraction of 
ground water (4% of needs) in Ter Kamerenbos / Bois de la Cambre and the nearby portion 
of the Sonian Forest. The effect of water catchment on the forest ecosystem is not apparent, 
but it has never really been examined. 

3.5. High recreation pressure 

Growing and changing recreation needs are typical urban threats to biodiversity. The 
population pressure on the remaining open spaces is high. Even though Brussels is 
considered a 'green city', nearly one million inhabitants basically rel y on 8,500 ha of green 
spaces, of which half is public but not always within reach: only 2,860 ha are accessible to 
the inhabitants as public parks and forests. On average, an inhabitant in Brussels has access 
to about 302 m of public greenery. If the Sonian Forest is not taken into account this 
decreases to about 9 m2. Moreover, this figure depends on the area of the city, as access to 
greenery ranges from less than 1 m2 in the town centre to more than 20 m2 per inhabitant in 
the peripheral neighbourhoods. 

There is a big difference between urban parks and larger semi-natural areas. Degradaticm of 
neighbourhood greenery or public parks in densely urbanised areas has to be placed in a 
social context -the small offer of green spaces- and can only be solved from that perspective. 
The degradation of larger green areas in the periphery of the region (especially of forests) 
constitutes hm.vever a real threat to biodiversity. lt has reached alarming levels. The 
following observations can be made: 
• visitor pressure is too high, especially during week-ends (exact figures are not available). 

Related problems are traffic congestion and increased areas used as parking spaces; 
• too man y visitors do not respect elementary rules of conduct and have no respect for the 

green spaces. This is translated by walking outside paths and treading on vegetation, 
excessive picking of mushrooms and flowers, high noise levels (radios, shouting, etc.) 
with as a consequence the destruction of flora and the disturbance of fauna; 

• a number of new recreation forms such as mountain biking cause important damage to 
the soi! and vegetation; 

• the increasing number of dogs is an ever growing problem. They disturb the fauna when 
allowed to run loose. 

These problems lead to habitat fragmentation (creation of new paths), soi] degradation 
(trampling, compaction), destruction of flora and fauna, etc. It is difficult to find solutions: 
stronger regulations and a more repressive attitude from authorities are difficult to 
conciliate with the soc-ial role of the green areas. More importance should therefore be 
given to education and public awareness. 

3.6. Human impacts on semi-nat11ra! areas 
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The urban context can also induce unexpected threats to  semi-natural areas .  For example, 
the 'park transformation' of semi-natural areas -or the landscape design of wild areas in 
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order to meet recreation needs- c:in yield mixed results. Positive examples include the 
creation of footpaths to protect vulnerable zones. Negative impacts often result from the 
ordering and/or embellishment of nature, e.g. through so-called ecological plantations, the 
removal of 'potentially dangerous' dead trees or the creation of access to previously 
inaccessible areas. Another threat to spontaneous vegetation is the transformation of 
natural areas into vegetable and allotment gardens. This is certainly a commendable 
initiative from a social perspective, but, because of a lack of space, it often adversely affects 
relie semi-natural areas. 

3 .7. Alien and ù11•asiz,e species 

The urban environment is a privileged immigration place for species: the concentration of 
transport facilities, the human influence, the presence of substitute biotopes, the contact and 
exchange possibilities ail give rise to a typical urban biodiversity. However, in recent years, 
it has appeared that a number of these phenomena have had negative consequences. Many 
exotic species find optimum conditions in the disturbed, contact-rich urban environment, 
and seem to become, by their explosive development, a specific threat to indigenous species 
diversity. More insight into this matter will be given in the following subchapter. 

4. SPECIES DIVERSITY IN RELATION TO l'RB,\N THRE.\TS .\ND ALIEN SPECIES 

Reliable and recent o:erview data about species in the Brussels Capital Region are available 
for the following groups: mammals, birds, amphibians, reptiles, higher plants, mosses, 
macrofungi and lichens. Since 1 992, data collection has been co-ordinated within the 
framework of the establishment of a bio-indicator information network (IBGE-BlM 
1 998). Only fragmentary recent information is available for invertebrate species. 

As the Brussels Capital Region is embedded within the Flemish Region, data interpretation 
for Brussels may not be useful from a purely scientific perspective. The major green spaces 
run across region borders (e.g. Sonian Forest), while a number of taxonomie groups are 
dependent on ecosystems present in surrounding regions (e.g. birds). The interpretation of 
criteria such as rarity, vulnerability and threatened status is therefore a complex matter and 
must be adapted to the specific context of the urban environment (GR YSEELS 1 998c). 
Current distribution data must also be evaluated in combination with threats and impacts 
generated by alien species. 

Recent data are summarised in table 1 below. Red lists of threatened species and species of 
special European importance have not officially been designated yet. Research, data 
validation and discussions are currently being carried out for a number of taxonomie 
groups. It should be noted, as presented in table 1 ,  that ail vertebrate species except fish 
are legally protected in Brussels. 
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Table 1 .  Estimation of species numbcrs for major 1-(toups in the Brussels Capital Rcgion. [< I l The ·Regional Law peruining to wikl fauna and hunting' (29 .\ugust 1991) prntccts .11! \'Crtebratcs (except tïsh). 
and bans ail hunting; (2 1 \X'ild flora is only protected by the fedcrnl law 'Pcrtaining to rneasurcs airned at prntccting certain plant spccies growing in the wikl' ( 1 6  Fcbruary 1 9�6), which is not adapted 
to the rare urban tlora and its thrcats.] 

Croups Total Indigenous Exotic Endangcred 

M amrnals 42 (' t- D?J 39 ( + 6?) 3 7 
(DE\'ILLl:RS et al. 2llil0) 

Birds 99 90 9 8 + 6 
\\'(EISERBS & j .\COB 2001 )  
.\mphibians 7 (8?) 6 (7?) 1 1 ( l J  
(\X'nsJ,RBS & J \CO!l 2001) 
Reptiles 3 ( 1?) 3 (4? 1 1 1 (P) 
(\X'EJSER!lS & J \COil 2001) 
Fish No dccailed data available 
lnvertebrates �o detailed data available 
Higher plants ± 7311 ± 580 ± 15 1 1  ± 65 
(GRYSEELS 1998c) 
;\\osses 223 223 49 
(\' \NDF.RPOORTL:S 1 996) 
Macrofungi ± 9 1 3  1 
(\'.\t-.HtlLE1' et al. 2000, 2001 )  
Lichens 36 
(\' \1'HOLE:S et ,;/, 2000, 200 1 )  

\'ulncrablc Declinin!-( bxtinct 
(sincc ± 1 95U) 

1 1  2 

18 12  ± 1 5-20 

5 3 (4?) 

1 2 

± 62 ? 1s� 

6� ? 40 

J.cgally 
prntectcd 

.\11 ' J 

J\1 11 1 1 

,\!J ' I J 

.\11t 1 J 

1 41 2 ' 

I 21 

Rernark s 

Status of at lcast 10 spp. 
unkncnvn; at lea�t 6 others 
are rare 

Rare + \'ulnerable + 
endangered spp. = ± 23 1 

Total recordcd spp. 
(211th centun) = ± 1 ,334 
Total.recorded spp. 
(2ll'h cemun') = ± 1 20 



4. 1. l\la111mals 

Most of this subchapter has been compiled using the following information: DEYILLERS & 
DEVILLERS-TERSC:Hl'REN ( 1 997, 1998a, 1 998b, 1999, 2000). Other sources are indicated in 
the text. 

The mammalian fauna of Brussels includes at least 42 existing species and 9 extinct or 
probably extinct species. The beaver ( Castor _/Ïher), wolf ( Ca11is l11p11s), brown bear ( Urs11s 
arctos) and dormouse (M11scardim1s arella11ari11s), disappeared before the 20th centur\'. Orher 
extinctions occurred only recently :  the otter (L11tra lutra) disappeared in 1990 and the 
badger (Me/es ,mies) in 1993. 

The presence of a further 6 species is probable or possible. These numbers reflect a rather 
high species richness for the small surface conccmed ( 1 60 km2) .  lt is close to, or slightly 
abovc, the richness cxpected on the basis of the continental species-area curve. The 
important forcst covcr in the region is no doubt one of the main reasons for this richness, 
corn bined with the total protection of mammals sin ce 1991. 

Bats represent a particularly significant part of the mammalian fauna, with 14 species known 
to occur and a further 3 w hose presence is p'robable ( out of a total of 1 9  species recorded in 
Belgium). The soprano pipistrelle (Pipistrel/11s p1;1!,mams) \\'as discovered as recently as 2002. 
This chiropterological richness can be explained by the ven· high biological \"alue of the 
Sonian Forest, coupled to favourablc feeding grounds in its periphcry, in particular above 
and around the ponds oi the \X'olu\\'e riYer hydrographie network.  The presence of man y 
old trecs with cavities, bnth in the Sonian Forest and in the nearby parks, is essential as most 
of the sensible species are tree- or forest-d,,·elling species (e.g. f\)cta/11s 11ort11/a, 1\frotis 
da11hmto11ù). Ne\·ertheless, city buildings also offer opportunities for house-dwelling species 
(e.g. Pipistre//11s pipistrrll11s, Eptisims seroti1111s). The commun pipistrelle (P. pipistrel/11s) is 
certainly the most frequent species in the city. 

The richness in bar species has justified the designation of Natura 2000 areas in the Brussels 
Capital Reg ion (figure 2) (C ;nsr,1 ,J,S 1996). The Sonian Forest hosts three species of ,\nncx 1 1  
of the I labitats Directive: the greater mouse-eared bat (i\[J'ofis "')'Otis), norch-carcd bat (M)'otis 
ema1;1!,i11at11s) and barbastelle bat (Barbastd/11 barhaste!!IIS). Other populations of international 
importance found in Brussels include Natterer's bat (,\[i•otis 11atterm), Daubenton's bat (M1•otis 
d,111he11!011ù) and the pond bat (,\frotis da{)'C/let!te). 

Although bats have few natural enemies, they are extremely vulnerable. Pesticides, noxious 
wood treatment products (e.g. in attics) and the disappearance of suitable habitats (e.g .  
removal of old,  hollow dead trees) arc the main causes of their ,·ulncrabilit,·, An indirect 
threat for bat populations is the dccrease in insect divcrsity and abundance due to habitat 
loss and pesticide use. l -louse-dwelling spccics also suffcr from the closure of openings in 
church and !muse roofs, carried out to preYcnt pigeon damage. p,feasurcs taken for the 
protection of bats in Brussels include total legal protection, better-adapted forest manage­
ment, the installation of nest boxes, etc. Further action could include adaptation of historie 
ice bouses to host bat populations, as it is already carried out in other regions of Belgium 
(IBGE-Bll\1 2001, 2002). 
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ll rban populations of fox ( f 'ulpes l'tt!pes), hedgehog ( Erinaceus europams), red squirre) 
(Sciums z'll{i!,aris) and roe deer (Capreo/11s capreo/11s) are also very interesting when replaced 
in the European urban context. Foxes have been observed in the Sonian Forest for more 
than forty years. Since the protection of the species, foxes have been moving doser into the 
ciry, using railroad embankments and wooded parks as dwelling spaces and stepping-stones 
in their progression. It is a typical example of a species that has adapted well to the urban 
environment and which represents an improvement in urban biodiversity. The fox is 
present in forested areas in high densities, but is also spreading towards more urban as 
well as more rural areas. Population dynamics are currently investigated in order to better 
assess its presence ( cohabitation with man) and possible epidemiological risks (KER \'YN et 
al. 2001 , DE BL\NDER et ai. 2002). 

Hedgehogs are linked to the presencc of scenic parks and the important surface of private 
gardens. Red squirrels are increasingly spreading imo dense urban areas from their 
important source population in the Sonian Forest. This progression is carried out via 
wooded scenic landscape parks, privatc estates and private gardens (VERBEYLEN et al. 2001). 
Like for hedgehogs, their recent positive development is linked to their total legal 
protection since 1991 ,  coupled with a better ecological understanding by green spaces 
managers and a greater public awareness concerning th ose 'nice animais'. The suburban 
population of roe deer is limited to the Sonian Forest, where it is un<ler severe pressure. 
Population estimations suggest a presence of less than 100 individuals. Stress is linked to the 
<listurbance caused by dogs and visitors, as well as to forest fragmentation due to road and 
railway infrastructures. 

Severa! species have become very rare and are threatened. This includes most mammals 
linked to forest environments. Mustelids are a noteworthy example. Stoats (lvfttsteia erminea) 
are nearly exclusively limited to the Sonian Forest, while weasels (li.Juste/a niz,a/is) seem to be 
somewhat more frequent both in the Sonian forest and in other forested areas of the region. 
The western polecat (,\fuste/a putoritts), beech marten (Martes foi11a) and pine marten (,\fartes 
lJlartes) are rather uncommon and difficult to observe. 

Three exotic mammals are found in Brussels: the brown rat (Rattus nor11egic11s) (although 
generally not considered any more as an exotic species), muskrat (Ondatra zibethictts) and 
Siberian chipmunk (Tamias sihiric11s = Eutamias sibirims). The first two species have 
important effects on public health and riverbank stability, but they do not seem to cause 
any direct problems for indigenous species. The case of T. sibiric11s is interesting (RIEGEL et 
al. 2001). The species established a stable population from the release of captive-bred 
animais in the 1 970s. Cntil now, its presence has been recorded only in the Sonian Forest, 
where it has constituted substantial populations reaching up to 2,000 individuals. lts 
prevalence has been suggested as a possible cause for the severe regression of bird 
populations, panicularly of insectivore passerines. However, until now, studies on this 
topic have not been able to detect a significant impact on bird populations. Within current 
knowledge, the presence of the Siberian chipmunk therefore does not appear to represent a 
serious management concern. 

High pressure factors on the Brussels mammal fauna, such as the disappearance, fragmenta­
tion and degradation of habitats, have been more ot Jess stabilised for wetlands and wooded 
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4.2. Birds 

habitats thanks to site protection and ecologically-oriented site management. For open 
habitats however, shrinking areas and fragmentation remain important stress factors. 
Disturbance by dogs is also a highly significant threat. 

Major references used in the following subchapter are IBGE-BIM (1992-1 997), WEISERBS 
& JACOB ( 1 996, 1998, 1 999a, 2000, 2001a, 200 16) ,  WEISERBS et al. (1 997), DE SCHl1TTER et 
a/. (1998), V ANGELUWE & ROGGEMAN (2000). 

The a vian fauna of the Brussels Capital Region comprises about 1 00 breeding species, w hich 
is quite typical for an urban area of this size. lt is estimated that, in a medium-term 
perspective, the number of indigenous bird species will probably slowly decrease while 
the number of exotic species will increase. This phenomenon has been observed in several 
other countries, and is more marked in heavily urbanised regions (10% of Brussels bird 
species are exotic). Since 1961 (table 2), 14 indigenous species disappeared as breeding bird, 
although isolated cases of reproduction are still possible. During the same period, 8 new 
indigenous species have appeared, often as the result of an increase in their population levels 
and distribution area elsewhere in Belgium. In the waterfowl category, population levels of 
the most demanding species remain very low. Habitat changes have favoured more 
adaptable species such as Corvidae and Columbidae. Formerly persecuted species such as 
the grey heron (Ardea cinerea) have recovered thanks to protection measures. Birds of prey 
also beneficiate from such protection and have progressed significantly bath in terms of 
species and abundance. 

Table 2. Evolution of the avifauna composition since 1960 (after WEISERBS & JACOB 20016). 

1 961-1968 1973-1977 1989-1991 1997-2001 
Source LIPPENS & WJLLE DEVILLERS et al. RABOSÉE et al. WEISERBS & ] ACOB, 

1972 1988 1995 in prep. 
Indigenous 97 95 93 90 
breeding species 
Exotic breeding 3 5 7 9 
species 
Total 100 100 100 99 

Diversified habitats in cities produce heterogeneous communities. This is reflected bath in 
terms of the number and the distribution of species. For the period 1989-1991 ,  an average of 
36 species per km2 was observed, with a range of 12 to 71 species per km2

. Omnipresent 
species are heavily represented and are favoured by the fact that they are well tolerated and 
that ail indigenous bird species are protected. Consequently, opportunistic Columbidae and 
passerines are widespread and abundant and can be observed at close range (e.g. Col11111ba 

palumbus, Turdus merula, Pica pica). Two anthropophilous species linked to the urban 
environment, the black redstart (Phoenicurus ochruros) and black swift (Apus apus), are 
abundant. Their evolution is now under study, as modern building methods do not seem 
to be beneficial to these two species. 



Amongst those spec1es that adapt to city life, the peregrine falcon (Falco peregrintts) 
reappeared recently after it stopped breeding in the city nearly 70 years ago. Observations 
of this general predator become more and more frequent and it is assumed that there has 
been one breeding couple in Brussels in 2001. This pattern is similar to those observed for 
other diurnal birds of prey (Faico tinm111c11!t1s and Accipiter nis11s) . It can be attributed to the 
falcon's ability to adapt, in particular regarding nesting sites and the predation of a small 
number of abundant species (ferai pigeons!). The presence since -1966 of a colony of grey 
herons (Ardea cinerea) in the Royal Domain should also be noted (141 ncsts were recorded in 
2001). 

Severa! species in regression in Belgium have been declining more rapidly m Brussels than 
in the neighbouring regions. The numbers of house martins (Ddichon 11rbica) have decreased 
dramatically. This could be due to problems linked to wintering, such as migration hazards 
in their route towards Africa or expanding desert areas in the Sahel. But other hypotheses, 
directly related to the urban environment, have also been put forward: the lack of mud -a 
necessary material for nest-building- in urban areas, the deliberate destruction of nests by 
uninformed people or changes in availability of flying insects. The disappearance of the 
barn swallow (Hirundo rustica) is undoubtedly related to agriculture intensification and, in 
the Brussels region, to the graduai disappearance of farms and agricultural areas. The 
dramatic decline of the house sparrow (Passer domestims), formerly one of the most common 
birds in Brussels and the symbol of anthropophilous species, has been observed for several 
years. A number of causes have been put forward to account for the observed changes, but 
no convincing explanation has been found until now. Severa! factors may act in combina­
tion: changes in nest sites availability (less adapted houses and roofs), changes in food 
supply (disappearance of arable fields and wastelands as main food source, reduction in 
insect populations) or predation (e.g. by the numerous domestic cats!). 

Spectacular decline or disappearance have also been observed for several species that were 
widespread in wooded areas in the past. The cuckoo (C11c11!11s canortts) and golden oriole 
(Orio/11s oriof11s) have disappeared. The tree pipit (A11th11s trit•iafis), redstart (Phoenimrus 
phoeniettr11s) and wood \Varbler (Phyffoscop11s sibilatrix) are scarcely found. This is partly 
due to the high recreation pressure on suburban forest areas, but it cannot explain every­
thing. There are serious indications that the decline in forest bird diversity is linked to 
changes in insect composition, the main food source for the birds. These changes may be 
due to increased air pollution from roads or motorways crossing the Sonian Forest. 
However, the constant noise from road and air traffic seems to be the main cause of the 
catastrophic decline: a linear negative relationship between forest breeding birds and traffic 
noise from motorways has been observed (WEISERBS & JACOB 1 996). 

Outside the nesting season, the arrivai of migratory and wintering birds in forested areas is 
sometimes spectacular. This depends among others on the extent of beechnut production in 
the Sonian Forest. Elsewhere, migratory and wintering birds are Jess numerous or are 
difficult to observe. 

For the past 30 years, there has been a major increase in the exotic bird fauna in Brussels, 
both in terms of numbers and species. Part of the exotic 'population' is made up of solitary 
birds and/or species not habituated to our climate and whose presence is anecdotal. The 
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occurrence of these birds is sometimes due to caretakers of public parks, as for example the 
peacock (Paz•o cristattJs) or the black swan (Cygnus atrat11s) that are the subject of attempts of 
reproduction in semi-captivity. In addition, birds escape from captivity or are sometimes 
released intentionally. They contribute to the variety of avian fauna, such as parrots 
(Psittacidae family) and waterfowl (e.g. the wood duck, Aix sponsa). 

In general, isolated individuals are considered to have little or no impact on the indigenous 
fauna. However, some species may acclimatise and start reproducing. The resulting habitat 
colonisation may lead to growing competition between exotic and indigenous species. Only 
breeding species that are a potential threat for native birds are described below. It should be 
noted that exotic passerines have not acclimatised, as opposed to what has been observed in 
southern Europe. 

Three species of parrots are breeding in Brussels, two of them having clone so for over 20 
years. The ring-necked parakeet (Psittamla kramen) can be declared as the symbol of exotic 
species present in the Brussels Capital Region. The origin of the Brussels population is 
related to the release in 1 974 of some forty birds following the closure of a wildlife park. 
The first nesting observations were made the same year. Since then, the rate of expansion of 
this parakeet has been particularly high. Population counts at the only roost in Evere show 
an exponential population increase resulting in a total of nearly 4,500 birds in 2001 and 
5,300 in 2002! This population increase has been accompanied by an expansion of the 
breeding area in the city. 

The parakeet can now also be found outside the region. Bird monitoring activities 111 

Brussels so far have not indicated any direct negative impact of this species on indigenous 
breeding birds. The availability of nesting cavities and food sources are possible points of 
contention. It has often been suggested that indigenous tree- or cavity-dwelling species 
would be naturally susceptible to this type of competition. However recent studies have not 
shown any signs of regression in their populations yet, even in areas where the parakeet is 
very abundant. As far as food is concerned, . feedîng by citizens does make a sizeable 
contribution to the parakeet's diet. 

The monk parakeet (N[yiopsitta monachtts) is the second parakeet present in Brussels since the 
end of the seventies. Current populations amount to 50-60 individuals. This species most 
interestingly is the only parakeet to build big collective nests made of branches and twigs. 
Monk parakeet colonies are located in heavily urbanised areas. Their impact on the local 
fauna is low as there is only a small number of species with which they co-exist. In addition, 
it is likely that artificial feeding is a determining factor for the survival of the species. 

The Alexandrine. parakeet (Psittamla eupatria) first appeared in the region in 1998, as the 
result of individual birds that escaped from captivity. The current population is estimated at 
20-30 birds. As soon as it appeared in Brussels, the Alexandrine parakeet associated with 
P. krameri in terms of nesting, feeding and gathering at the dormitory. The exponential 
development of P. krameri has raised concern about the potential increase in this new 
species. ln 1 999, as the numbers of P. e11patria were still relatively low, a capture campaign 
was planned by the Brussels Institute for Management of the Environment (BIME) in order 
to prevent its implantation. This delicate action was finally not carried out. Like for 
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P.  kra?JJeri, the issue o f  the impact o f  P.  e11patria on the indigenous fauna has been raised. l t  
essentially concerns the competition with indigenous cave-dwelling species. P. eupatria 
being more robust, the mteraction with indigenous species could be different from 
P. kra?JJeri. However, the actual population is currently too small to have any considerable 
impact. 

Alien waterfowl species are the other major category of exotic bird species found in 
Brussels. The mute swan (Cygn11s olor) has been domesticated and commonly found as early 
as the 19th century. The urban population is stable. Interaction with indigenous birds (e.g. 
Podiceps cristat11s, F11/ica atra) and the destruction of nests have been reported but the small 
population has very little impact on the indigenous fauna. The Egyptian goose (.• llopochen 
aeg;yptiacus) is breeding since 1984. Twenty-seven nesting couples were recorded in 1990-
1991, whereas 234 individual birds were counted in 1999. During the moulting season, 
population concentrations are observed in some parks. The impact of the species on 
indigenous populations was studied between 1992 and 2000. The Egyptian goose is a 
rather aggressive animal and its influence on the breeding success of indigenous waterfowl 
seems probable. However, WEISERBS & JACOB (2001) could not so far detect any direct 
negative impact. There seems to be no signs of indigenou·s waterfowl population reductions 
at regional level. This provisional conclusion could be explained by the fact that densities of 
A. aeg;yptiacus per site remain small and that resources are sufficient to avoid or to contain 
competition. However, discussions between scientists and managers goes on (see e.g. 
VANGELUWE & ROGGEMAN 2000) and the study continues. 

The mandarin duck (Aix ga/ericu/ata), introduced for ornamental purposes, has been 
reproducing freely in Brussels since 1989. It most often stays in clamp forested areas but 
can also be found in city parks. It is a discreet cave-dwelling species and is not a potential 
threat to indigenous birds. The wood duck, Aix sponsa, has been observed regularly in the 
past several years but no attempts to nest were reported in Brussels. 

The Magellan goose (Ch/oephaga picta) cornes from the Royal Domain and has formed a 
small urban population of Jess than 5 nesting couples. Its threat potential will depend on its 
reproduction rate in future years. Initial observations indicate that it is currently not yery 
aggressive and not very prolific. A likely important breeding species is the Canadian goose, 
Branla canadensis, as it has been increasing significantly in other regions of the country. 
Severa! hundred individuals have been recorded in Wallonia and up to several thousands in 
Flanders. The large increase of observations for the Brussels region suggests that it might 
soon start reproducing. It is most likely that this will cause interaction problems with 
indigenous species. Another probable breeding species is the barnacle goose (Branla 
/eucopsis), with several individuals observed breeding in a park close to the Brussels region. 
Other man-attributed species are mingling with the Brussels bird fauna, such as hybrids 
between wild and domesticated ducks or various forms of domesticated geese and ducks. 
Their presence in high numbers points to the extremely artificial nature of some ponds and 
could give problems on these sites. 

Two other exotic species breeding in Brussels are worth mentioning. The pheasant 
(Phasianus colchicus) is still found in small numbers in the countryside in the periphery of 
the city. Until the 1960s, this species was very common due to artificial releases for hunting 
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purposes. The ban on hunting in the Brussels region has led to a hait in the replenishing and 
artificial feeding of the species. As a result, its numbers gradually fell. The other species, 
Columba livia (rock dove or fera! pigeon), settled in the first half of the 20th century. It is now 
one of the most common species in heavily urbanised areas. However, its ecological niche is 
very different from that of other urban birds and no negative influence has been observed. 
However, their droppings are a s

0

courge for buildings. 

4.3. Amphibians and reptiles 

General information can be found in PERCSY ( 1998) and WEISERBS & J ACOB (2001 ) .  

The herpetofauna of Brussels is currently composed of 1 0  indigenous species: three reptiles 
and seven amphibians. The natural occurrence of some of these species can be debated, 
particularly of thé grass snake (Natri:,: natrix) and the common midwife toad (Arytes 
obstetricans). The grass snake reproduces in the marshy areas of Jette-Ganshoren, whereas 
two populations of unknown origin of A .  obstetricans are maintained on private and isolated 
sites. The last known natural populations of the toad have been extinct since the 1980s. 

5 
The marshy area of Jette-Ganshoren is one of the most important of the region (phorograph by M. GRYSEELS, 
BIM-IBGE). 
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Amphibians and reptiles constitute a very vulnerable species group in urban areas. Not only 
do they depend on various ecological conditions (water and land), but they are also very 
sensitive to fragmentation (roads as barriers for migration) and to the degradation of their 
habitats (water pollution, drainage or drying up of ponds). The distribution of indigenous 
species at the periphery of the region relies thereforc on the occurrence of wetlands of 
sufficient quality, which are essentially protected areas. Species diversity has been reduced 
both by direct and indirect human action. The indigenous herpetofauna suffers from the 
release of animais sold on the pet market, such as turtles and snakes, as well as from the 
introduction of exotic or other species in private artificial ponds and wetlands. 

Two exotic species are present in natural areas in Brussels. The first one is the red-eared 
terrapin -also called the 'Florida turtle' (Trachemys scripta elegans)- which is present in man y 
ponds in parks and in the Sonian Forest. The presence of this species is the result of releases 
by individuals: when turtles are too big to be kept in aguaria, they are dumped in 
neighbouring ponds. The species has not acclimatised, and no reproduction has been 
obscrved yet. However, it seems to be insensible to hard winters and grows very large 
and old. The red-eared terrapin is a threat to invertebrates, which are eaten bv the young 
turtles (i.e. individuals Jess than five years old). Vegetation is a major source of food for 
adults. ln the Brussels region, threats from this species are not too severe as most of the 
occupied sites are heavily urbanised. However, the species has also appeared in the richest 
semi-natural sites, such as in the Sonian Forest, where its presence seems to become a 
nuisance. Public infatuation for these reptiles is not fading and it is unlikely that releases will 
decrease in the short term. Although importation of this species is now banned, importation 
of similar species is still allowed. In the mcdium-term, a fall in releases of Florida turtles will 
probably be counterbalanced by the appearance of new species, in particular those of the 
genus Chrysemys, whose feeding habits are similar to T. scripta elegans. 

The second exotic 'species' actually corresponds to a group of closely related green frog 
species: the exotic green frogs Rana ridibtmda and R. perezi have b�en observed in and 
around a dozen sites. Populations are often small and their connection is uncertain. These 
frogs are a threat to the indigenous green fr9gs (i.e. the pool frog, R. lessonae), with which 
they produce hybrids (Rana esculenta synklepton). However, as the latter has probably 
disappeared from the Brussels region, these exotic green frogs are no longer considered a 
serious threat in the urban region of Brussels. Rana catesbeiana however, already present in 
the other regions, could constitute a future problem. 

4.4. I,ll'ertebrates 
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Synoptic data on invertebrates are not yet available. Severa[ studies have been carried out, 
providing information on a few taxonomie groups. Sorne of the available information is 
presented below. 

Studies on insect and spider populations in the Sonian Forest have indicated the faunistic 
importance of this 'ancient' forest. As far as insects are concerned, the only systematic study 
has been carried out for carabid beetles and identified 38 different species (DESENDER et al. 
1987). The presence of the endemic coloured form of the beetle Carab11s auronitens var. 
p11tzeysi is well documented. Another interesting characteristic concerns the presence of 
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viable populations of the stag beetle (L11cam1s cervus), not only in the Sonian Forest but also 
in adjacent forest parks and forest relies with old oaks. L. cervus is a species of European 
importance, listed in Annex II of the EU Habitats Directive. 

As for spiders, a total of 137 species have been recorded, including a species unique in 
Belgium (Philodromus praedat11s) and several rare species (e.g. Achaearanea sinmlans and 
U:'alckenaeria cornimlans). A population of about 100 individuals of the rare spider Atyp11s 
affim,s was recently discovered. It should be noted that this spider is the only mygalomorph 
species present in Belgium. Causes of vulnerability are on the one hand the disappearance 
and degradation of its preferred habitats (heathlands and sandy open spaces), and on the 
other hand the compaction and erosion of soils following timber skidding and public 
recreation. 

Although no general investigations have been carried out in wastelands, on the vegetation 
of open sunny derelict lands, those sites appear to be indispensable and valuable refuges for 
insects and other invertebrates. For example, the blue-winged grasshopper (Oedipoda 
caerulescens) has been discovered in derelict railway areas (Josaphat, Tour & Taxis). 

As far as Hymenoptera are concerned, preliminary sampling of the ant fauna carried out in 
2000-2001 in city parks resulted in the observation of 16 species. Myrmeca rubra ahd Lasius 
niger were the rnost abundant species. The exotic ant Hypoponera punctatissima has been 
recorded in one site, suggesting that this species might be able to adapt to local climatic 
conditions (DELTENRE & DE BlsE.\U 2002). 

Currently, a research project investigates the effect of the ecological management of 
grasslands in urban parks in relation to bat diversity. It addresses, among others, foraging 
opportunities (i.e. insects) for bats species. 

The Brussels Capital Region is also concerned with potential threats from invasive alien 
insect species. A few examples are detailed hereafter. 

For the past two years, urban trees have suffered from defoliation by an exotic moth, the 
horse chestnut leafminer (Cameraria ohridella) .  This rnoth species has been spreading 
throughout central, southern and western Europe over the last 15 years, causing severe 
damage to Aesm!us species and in particular to the horse chestnut, Aescultts hippocastanum. 
The horse chestnut is one of Brussels most common and typical trees along streets and is 
frequent in urban parks. A small research project is currently going on to develop an 
optimal contrai strategy for C. ohridel!a. 

Special attention has also been given to the arrivai and behaviour of beech bark beetles 
(Coleoptera, Scolytidae) in the Sonian Forest, following the severe economic damage they 
caused to the Wallonian beech forests during the past few years. Three of these beech bark 
beetles ( Tr_ypodendron do111estic111n, T. signafttm and Anisandrtts dispar) are indigenous to the 
Belgian fauna and cannot be considered as exotic invasive species, but a fourth species, 
Xylosandr11s germam1s, is an alien introduced from East Asia (Japan, China). lnterestingly, 
this species is more specifically found in the Sonian Forest and not in Wallonia. The 
moment of its arrivai is unknown, but is probably relatively recent. Investigation cam-
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paigns in 2001 and 2002 seem to indicate that the 
beech bark beetles do not cause major threats to the 
Sonian Forest. Research is continued on a small scale 
(GRÉGOIRE 2002). 

The multicoloured Asian ladybird Harmonia a:.yridis (Coleoptera, 
Coccinellidae) is sold by private companies as biological control 
agent of aphid populations. Reproductive populations have now 
been found in the wild at several Belgian locations (photo by S. 
BAl"ER, courtesy of ARS, CSDA). 

An emerging problem concerns the arrivai of the 
multicoloured Asian ladybird, Harmonia a.'léJridis (Co­
leoptera, Coccinellidae) in urban parks in Brussels 
(figure 6). Because of its facility to be mass-produced, 
this Asian species has been used for some years as a 
biological control agent to reduce aphid densities in 
greenhouses. Until recently, no wild observations of 
H. axyridis were reported in Belgium. However, data 
collected in Flanders and in Brussels during the sum­
mer of 2002 showed that the ladybird was able to 
reproduce in the wild. The extension of H. axyridis is 
followed with great attention, as it has shown compe­
titive abilities towards native species during its intro­
duction in l\iorth America. 

4.5. HiJ!.her plants 

This subchapter has been compiled using IBGE-BIM (1 999), GRYSEELS ( 1998c), SAJNTE­
NOY-S!.MON (1 995, 1 996, 1 998, 2001 )  and GODEFROID (1996a, 1 996b, 2001 ). 

An exhaustive inventory of higher plants was carried out in 1 991-94. The total number of 
spontaneously present plants was found to be about 730 species, which represents half of the 
Belgian flora. This high species number can largely be explained by the landscape diversity 
of the Brussels Capital Region and human activities such as agriculture, as well as by the fact 
that cities are important immigration areas for alien plants introduced either with or 
without the help of man. 

Atlantic and sub-Atlantic influences on the vegetation are very pronounced. Species 
encountered include the bluebell (Hyacinthoides non-scripta) and narcissus (Narcissus pseudo­
narcissus), as well as species like Gagea spathacea, Carex strigosa and Tamus comnmnis. The 
medio-European and sub-medio-European elements are represented by species such as 
Oreopteris limbosperma and Phyteuma spicatum. Even the sub-Mediterranean elemem is 
present, with species like Ceterach officinalis and Ophrys apijera. 

Out of the 730 species, at least 231 indigenous species are considered to be rare, vulnerable 
and even threatened. lnteresting and very rare species include Aristolochia clematitis, 
Lycopodium clavatum and Neottia nidus-avis. 

The flora of Brussels is made up of the following eco-sociological groups: 
• pioneer species of artificial habitats in anthropised and perturbed biotopes such as 

wastelands, roads and railway embankments, arable lands: 25% of the urban flora (e.g. 
Berteroa incana, Bromus tectorum) ; 
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• species of forests and woodlands: 20% of the urban flora. This can be explained by the 
importance of the Sonian Forest in Brussels territory (e.g. I- [yacinthoides non-scripta, 
Anemone nemorosa); 

• species of wood fringes: 14% of the urban flora (e.g. Aegopodimn podagraria, Si!ene dioica); 
• species of dry grasslands: 10%. This group includes species of typical dry urban habitats 

like rocks and walls. They are rare due to the restoration of ancient buildings (e.g. 
Asp!enium_ ruta-m11raria, c_ymba!aria m11rafis); 

• species of humid grasslands: 10% (e.g. Carex disticha, Lychnis ffos-mcuft); 
• species of water and wetlands: 10% (e.g. Caltha palustris, Phragmites a11stralis) ; 
• pioneer species of semi-natural habitats: 8% (e.g. Centaurium pu!chellum, Scirpus setaceus); 
• heath species of dry and poor soils: 3% .  They are found as relies in the Sonian Forest and 

surroundings (e.g. Calluna vu�f!,aris, Molinia caerufea). 

The specific floristic richness varies greatly and depends on the localisation in the region. 
The densely urbanisedurbanised centre hosts only about 50 species per km2

. Species 
richness at the periphery can reach 200-250 species per km2 in forested areas (e.g. Sonian 
Forest) to 300 species per km2 in semi-natural relie areas (e.g. wetlands and marshes) 

7 
The Kauwberg is one of the rare semi-natural sites embedded in the urban matrix (photograph by M. GR YSEELS, 
BIM-IBGE). 
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adjacent to derelict land in direct contact to railway areas. The species richness i n  derelict 
lands bordering transport infrastructure illustrates the importance of human influence in 
species composition. Transportation is responsible for the movement of seeds over long 
distances and thus for the dispersal of local species or the arrivai of new, exotic species. It 
shows that the railway network can act as 'green corridors' and support significant areas of 
biodiversity importance. 

Vegetation composition in Brussels is characterised by the presence of man y exotic species, 
as approxima tel y 20% of the 730 species are considered non-indigenous. The largest part of 
these exotic species (about 60%)  results from voluntary introductions for ornamental 
purposes in gardens and parks or for cultivation, followed by the escape and naturalisation 
of the species. The remaining 40% is the result of accidentai introductions, mostly by road, 
railway or boat transport. 

GODEFROID (1996a) and SAINTF.NOY-Sli\lON (2001) provide an interesting survey of the 
origin of the naturalised plants: 16% have an American origin, with about 30 naturalised 
species; 1 6 '% African, with only one naturalised species; 34% Asian, with 1 2  naturalised 
species and 34% European, with about 10 naturalised species. The presence of introduced 
(and naturalised) exotk species in the urban area is mostly interpreted as 'being part of 
urban biodiversity' and as one of the reasons for the relatively high biodiversity of urban 
areas. Alien species tend to occur preferentially in well-lit, dry, nitrogen rich, alkaline and 
warm places: common habitats in urban areas, often resulting from human impacts through 
eutrophication, drainage, deforestation, soi! enrichment with construction rubble and 
climate warming. 

lt is generally accepted that the flora of Brussels has become impoverished due to 
urbanisation impacts such as the Joss and fragmentation of habitats as well as intensive 
recreation pressure. From 1 943 to 1 990, at least 1 87 species have disappeared, of which 140 
indigenous ones. At the same time, the total number of plant species has remained more or 
less stable for the past fifty years, ranging from 789 to 730 species. There may therefore not 
be a significant quantitative reduction in species, but the qualitative impoverishment is 
obvious: native species of semi-natural areas (especially humid and forest ecosystems) and 
agricultural areas are regressing. Their regression is compensated by the arrivai of non­
indigenous species. 

The introduction of alien species on derelict lands and in relies of natural ecosystems is 
worrying. Due to their invasive character, some naturalised species have become a serious 
threat to indigenous vegetation:. once installed, their explosive development (often due to 
rhizomatic extension) mostly leads to monospecific patches and to the replacement of the 
native flora. 

ln this regard, threats from some Asian species are well known. Impatiens parviflora is 
spreading in the herbaceous layer of forested areas. Dense and monospecific populations of 
Fallopia japonica and F. sachalinensis dominate in many railway verges, derelict lands, 
woodlands a?d forest fringes and suppress every other species. The giant hogweed 
(Heracleum mantegazzianum), a dangerous plant whose phototoxic substances can cause 
injuries to the human skin, has been locally present for more than 50 years. During the 



past 15 years, it has been showing rapid progression along roadsides and railways and now 
forms tall monospecific vegetation patches. American species seem to be Jess invasive, 
except for the Canada and late goldenrods (Solidago canadensis, S. gigantea). Their appearance 
is followed quickly by a spectacular extension of the population leading to large mono­
specific stands. More recently, Brussels has experienced the remarkable extension of Senecio 
inaeq11ide11s, a plant native to South Africa that is invading and quickly dominating dry open, 
and often derelict, lands. 

Many exotic species, sometimes even locally invasive, are not always considered a direct 
threat but are also seen as an enrichment of the urban flora if they do not seem to be in 
competition \Vith indigenous species. A well-known example is the butterfly bush (or 
summer lilac), B11ddfeia davidii. This exotic shrub of Chinese origin now feels quite at home 
in Europe, where it was introduced as an ornamental during the 19th century. lt rapidly 
escaped from its cultivated state, colonising typical man-made stony habitats like walls, old 
houses or derelict buildings. It is well appreciated because of his attractiveness for 
butterflies. However, the question whether such exotic species really lead to the enrichment 
of the urban flora remains a point of discussion. 

4.6. ,\,fosses 

An inventory between 1993 and 1996 recorded 223 species, of which 49 are threatened and 
67 vulnerable. The number of deteriorating species is not known. At least 40 species have 
disappeared since 1980 (\' i\NDERPOORTEl\ 1997). 

The richest area in masses of the Brussels region is the Sonian Forest, where for example 
Sphagmm1 jle . ....-11os11m and a few very rare species such as Ephemerun, ste!falt1m are found. 
Recent research by SOTIAL"X et al. (1999) points out that the number of bryophytes has not 
decreased from previous inventories. However, although some forest species of great 
phytogeographic interest were newly found, moss diversity is now largely due to the 
spread of non-forest species from their natural habitats into ruderal and man-made habitats. 
Genuine and rare forest species have disappeared, or are becoming increasingly rare: 
currently, about 30% of the species occur in only one or a few localities. 

4. 7. Macrof111zf!,i 

The information below was compiled using the following sources: DE KESEL (1996, 1998a, 
19986), S°CHREl'RS (1996), VANHOLEN & DE KESEL ( 1 999, 2000), \'ANHOLEN et af. (2001). 

Macrofungi are excellent bio-indicators as well as good biodiversity indicators: they are 
vitally significa:nt in forests, breaking clown dead organic material, acting as mycorrhizae or 
forming an important part of the diet of man y animais. In this context, an inventory was 
carried out in 1996-2000 in the most important green spaces for macrofungi, the Sonian 
Forest and the adjacent Ter Kamerenbos / Bois de la Cambre. Due to the presence of very 
old historical forests dominated by beech and oak on loamy (locally calcareous) soils, 
macrofungi biodiversity is very high in the Brussels region. This is especially due to the 
exceptional species richness of the Sonian forest for macrofungi. About 1,334 species have 
been recorded when using information from historical data and literature sources. Myco-
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logists estimate that the total number of macrofungi in the Brussels Capital Region cou Id 
reach 3,000 species. Indeed, due to the intermittent presence of mushrooms, long investiga­
tion periods are 

0

needed to obtain an approximate number. About 913 species are currently 
present, of which some 748 species are rather rare to very rare. Nearly half (394) of the 
species have to be considcrcd as very rare. 

Air pollution -in particular nitrogen fallout- is a general threat. However, its direct effects 
on macrofungi are rarely evocated. Intensive forest management practices and exploitation 
often lead to severe consequences with an alarming effect on mycorrhizae fungi, important 
for tree health. llntil now, the attention given to fun gal diversity in forest management bas 
been rather low. Results of the inventory have however influenced forest managers to adapt 
their management practices to take biodiversity into account. 

Major threats arise from the social fonction of the forest. For rhe past few years, there bas 
been a significant increase in mushroom picking, borh for commercial purposes as well as 
for family use. Mushroom picking has become a very popular and fashionable occupation. 
On the one band, this may be regarded as a rather. positive fact as it shows that there is a 
growing number of city inhabitants interested in nature. On the other hand, the over­
exploitation of wild mushrooms is becoming a real concern. It is worth mentioning that 
formerly common species of high culinary importance, like Bo!eftts edu!is, are becoming 
increasingly rare j ust because of this reason. In order to be able to allow future sustainable 
mushroom picking, regulations are urgently needed today. Whether mushroom picking 
could be tolerated in a controlled way or whether it should be forbidden to preserve 
biodivcrsity in our overstressed urban forests is still much debated. How�ver, as control 
measures seem very difficult to establish and implement, total prohibition of picking may be 
the only effective manner to preserve fungal biodiversity. 

Until now, only one alien macrofungus has been recorded in the Sonian Forest . .  --inrhurus 
archeri was first discovered in the seventies, and was probably introduced with tropical 
hardwood. So far, the species is only very locally present and does not seem to pose any 
threat to indigenous species. 

4.8. Lichens 
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Research on the presence o f  epiphytic macrolichens in Brussels combining herbarium 
material, historical and literature sources and field inventories ( 1998-2000) produced a list 
of about 1 20 different species. Only 36 species have actually been found between 1 998 and 
2000. Many lichen species must therefore be considered as having been extinct for a more or 
Jess long period of time. As lichens are excellent indicators for good air quality, this large 
number of extinct species is not surprising for an area that underwent major urbanisation 
changes since 1 850. However, more frequent observations of lichens on trees are made 
nowadays and the recent rediscovery of Usnea cf. U. subfforidana, last obse�ved in 1916 ,  may 
be indicating an increase in lichen diversity following the improvement of air quality 
(mainly due to the reduction in sulphur emissions). So far, no exotic lichens have been 
recorded (VANHOLEN & DE KESEL 2000, VANHOLEN et al. 2001 ). 
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4.9. Conclusions 

Contrary to popular belief, the recent data and studies in-situ presented above seem to 
indicate that alien species may not -so far!- always pose alarming direct threats to the 
indigenous fauna of the Brussels Capital Region. However, the competition between exotic 
and indigenous waterfowl species remains a serious point of discussion. There are certainly 
nuisances linked to the presence of invasive species, such as noise caused by the concentra­
tion of parakeets in big roosts. The high number of exotic geese in urban parks causes 
management problems for the grasslands, due to excessive amounts of droppings, tram­
pling effects and excessive grazing. 

The situation is quite different for plants. Sorne exotic species may have a true negative 
influence on the indigenous vegetation composition. In Brussels' urban area however, this 
often concerns typically man-made habitats or perturbed sites (like derelict areas) and it 
cannot be concluded that rare indigenous species or biotopes are threatened by the arrivai of 
alien species. In order to avoid the arrivai and/or explosive development of those species in 
areas with rare and vulnerable species (where threats to indigenous diversity are _ real), 
careful monitoring must be carried out constantly. 

Scientists, environmental managers and the general public may one day have to accept the 
presence of alien species as part of the very diversified urban habitat. The main decline in 
biodiversity has occurred in the last decades, through the Joss and fragmentation of habitats 
and through widespread pollution. Although the situation has improved nowadays thanks 
to a better ecological consciousness, it is still continuing in a Jess conspicuous way and on a 

8 
The Woluwe Park, one of Brussels' public parks beneficiating from ecologically-oriented sitç management, forms 
an essential link in the green and blue network (photograph by M. GRYSEELS, BIM-IBGE). 
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smaller scale. This subtle degradation should really be the first cause of worry. But at the 
same time, continued attention should be paid to the presence and threats of alien species. 
As eradication seems illusory in most cases, preventive measures and control are necessary. 

In the Rrussels Capital Region, the discussion on the development of action plans towards 
the control or eradication of alien species has been going on for some rime. Experimental 
action plans and information campaigns regarding parrots (Psittacidae) and plants such as 
Fai1opia sp. (e.g. Japanese knotweed) were not very successful as they arrived well after the 
explosive development of these exotic populations. 

Recent investigations have shown that the success of exotic bird species is linked among 
others to bird feeding by the population. Information campaigns to limit or prohibit this 
activity are very difficult and not very successful, due to the high social impact of rhis 
popular, enjoyable and inexpensive hobby in the urban environment (parks), especially 
among children and lonely elderly people. 

As far as exotic waterfowl is concerned, local control measures are now experimented in 
order to prevent nuisances caused by high densities of already present exotic goose species 
(e.g. Alopochen aegyptiams), while precaution measures are prepared in order to tackle species 
that have just arrived (e.g. Branla canadmsis). Are preventive action plans realistic? lt is 
indeed difficult to predict the arrivai or the behaviour of new species. For example, the 
weed Senecio inaequidens has been present in Brussels since 1 98 1 ,  but has only shown 
explosive development recently. The direct negative impact of the Egyptian goose 
(A. aegyptiams) may not be entirely clear for the moment, but what will happen if the spccies 
continues its extension? What if the only roost of Psittac11la krameri splits up? What if the 
'Florida turtle' Trachemys scripta elegans starts reproducing? It seems impossible to predict 
whether or when an alien species will become invasive, and how dangerous it can become for 
the local flora and fauna. Management on local scale is not very effective. The presence of 
exotic species therefore needs constant monitoring and information networks and action 
plans with other regions (and similar urban areas) should be developed. 

5. SOl\fE REMARKS ON THE STRATEGIES AND ACTIONS TO DEVELOP BIODTVF.RSITY 
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From what has been presented above, i t  i s  clear that the Brussels Capital Region hosts a 
wide divcrsity of ecosystems and an often unexpectedly rich flora and fauna. It also 
demonstrates that the urban environment is compatible with wildlife. lt therefore makes 
sense to take biodiversity into consideration when developing plans and strategies for the 
general management of the urban environment. 

Any discussion concerning nature conservation in an urban environment, particularly at the 
small scale of the Brussels Capital Region, could seem trivial. It is clear that few animal or 
plant species depend on the preservation of their urban populations for their survival. On 
the other hand, at times where almost half of the world's population lives in urban areas, a 
debate on nature conservation in urban areas -however complicated- has become inevitable. 
The aim goes far beyond the preservation of species or the protection of nature relies by 
tight regulations. More than elsewhere, policy requires a sustainable dimension. The main 
issue is not nature in itself, but rather the development of a pleasant living environment, of 
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which biodiversity is a fondamental part. The social dimension of nature conservation in 
cities should not be underestimated. Little or no contacts with nature are known to lead to 
the increased occurrence of stress, depression and violence. 

In this regard, it is essential to make city inhabitants aware of the wealth of biodiversity that 
surrounds them. \X'hile forming the majority of the population, they often have the least 
access to biodiversity or nature. Moreover, cities are major development poles where strategic 
decisions are made. If nature and biodiversity cannot be endorsed and developed in cities, it is 
unlikely that they will be taken into consideration as an essential part of development by the 
population and decision-makers. Biodiversity must thus be rendered accessible to a maximum 
of citizens, of course in a sustainable manner (DE SCHUTTER et al. 2000). 

In this context, the Brussels Institute for Management of the Environment has laid clown its 
major orientation lines for the development of the biological heritage in the Brussels Capital 
Region. The various plans are part of a strategy that takes into account the specific 
problems and characteristics of the city, including its complicated social aspects (DE 
SCHUTTER et al. 1999, GR YSEELS 2000, KEMPF.NEERS 2001 ). 

The concept of the green and the blue network is presented below as an example (IBGE­
BIM 2000). The green network emphasizes the cohesion and continuity of green spaces and 
semi-natural areas in the urban environment. The intention is to integrate the scenic, 
esthetical, social, recreational and ecological fonctions of the green spaces and to develop 
their inter-connectivity by greenways and new green areas. Simultaneously, work is béing 
clone to implement the blue network. lts purpose is to have an integrated, durable and 
ecologically-justified management of the open waterways in the region. This requires active 
co-operation between the various sectors, in particùlar between the green spaces managers 
and the infrastructure department. Much attention is devoted to the increase of natural 
values and biodiversity in such a way that the public still has access to the areas concerned. 
In this context, a project oriented towards the enhancement of bat populations is currently 
under way. (IBGE-BIM 1998b, 1999, 200 1 , 2002, VAN DER WlJDEN et ai. 2001). 
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State of Nature in Flanders 

Eckhart Kl'JJKEN, Jurgen TACK & Luc DE BRL'YN 

1. lNTRODl"CT!Ol'i 

The information in this subchapter is based on the Nature Reports of 1 999 (Kl'IJKEt--. 1 999) 
and 2001 (K.l1IJKEN et al. 2001 ). These two documents have been compiled by the Institute 
of Nature Conservation, following its legal obligation to report every two years on the state 
of nature in Flanders. Information on the main biotopes in Flanders and the status of major 
taxonomie groups is presented, as well as an overview of the most important threats to 
biodiversity in Flanders. An outline of actions taken and of strategies under development to 
protect biodiversity in Flanders is given to conclude this subchapter. 

2. SPECIES DIVERSJTY 

292 

Recent information estimates the total number of species in Belgium between 40,000 and 
50,000. Approximately 80% of the species are found in Flanders. Most of them -about 75%­
are invertebrates (insects, spiders, etc.) .  The 'flora' (higher plants and fungi) and vertebrate 
animais respectively represent 24% and 1 % of the species. The numbers are probably 
underestimated, especially for invertebrates. For example, 4,500 Diptera species (±lies, 
mosquitoes, etc.) are recorded in Belgium (GROOTAERT fi al. 1 991 ). In neighbouring 
countries, the total number of Diptera is estimated to be more than 6,000. This indicates 
that it is not known whether or not an extra 1 ,500 to 2,000 species are present in Belgium. If 
those figures are extrapolated to other orders of insects and groups of invertebrates, it can 
be assumed that several thousands of species still have to be discovered. 

Knowledge on the distribution and densities of most species is still very limited. Informa­
tion is usually available on traditional groups like vertebrate animais, higher plants and the 
larger, colourful groups of invertebrates. For most of those groups, Flanders has compiled 
Red Lists of threatened species. Table 1 gives an overview of the status of the major groups 
of organisms in Flanders and figure 1 summarises the proportion of species for each Red 
List category. 

About one-third of the investigated species living in Flanders are extinct or threatened to 
disappear (Red List categories extinct, critically endangered, endangered and vulnerable). 
Approximately 7.5% of the species have not been found since 1 980 and are considered as 
extinct (31 9  species). If those figures are used to estimate the species numbers of the 
different groups -taking into account the share of the Flemish . fauna in the Belgian fauna 
and the number of invertebrates not yet discovered- it can be estimated that out of a total 
of 42,000 species in Flanders, about 14,000 can be considered as Red List species. Of 
those Red List species 5,000 are already extinct (sevcral species in Flanders certainly 
became extinct before being discovered). Those figures are probably underestimations 
since algae and other unicellular organisms (approximately 5,000 existing species in the 
Netherlands), and bacteria ( > 1 ,000 existing species in the Netherlands) were not taken into 
account. 



Table 1 .  Number of Red List species i n  different taxa in  Flanders (adapted from MAES & VAN DYCK 2001 ). Total 
numbers refer to native species. 

Taxonomie group Total species Extinct Red List % E + RL 
number species species 

i\Iammals 60 1 1  ( 18°,,) 13 (22°'o) 40% 
(C:Rll·.1. 1994) 

Brecdings birds 1 59 4 (3°1,) 44 (28°,,) 31 '!-o 
(DF\'OS & ANSEJ.IN, in prep.) 

Amphibians & reptiles 1 9  2 (1 1 '!-o) 6 (32°-ô) 43% 
(B.\l'WEM & CLAl'S 1996) 

Fish 55 11 (20%) 2 (4°•) 24°� 
(V ANDEL\NNOOTL & Co ECK 1 998) 

Buttertlies 64 19 (30%) 22 (34° .) 64°'0 
(l\! \ES & \'.\1' DYO, 1996) 

Carabid beetles 352 32 (9°•o) 66 ( 1 9°,,) 28 °
10 

(DESENDER et al. 1 995) 

Grasshoppcrs 39 5 (13 °·,) 13 (33 °·o) 46% 
(DECl.l·.1,R et al. 2000) 

Dragonflies 61 9 ( 16 °'o ) 20 (34%) 50% 
(DE KNIJF & ANSELIN 1996) 

Dolichopodid t1ies 260 22 (8°•o) 39 (15%) 23 °1i 
(Pou.ET 2000) 

Spiders 604 9 ( 1 °10) 144 (24° ·o) 25 ° ·0 
('.\.f \Ll.1- \IT et a/. 1 998) 

f-ligher plants 1416  81 (6 ° 0) 325 (23 ° ·o) 29 °1, 
(BIESllROl 'Cl, et ,,!_ 2001) 

;\1osses 502 33 (7°•o) 126 (25 °10 )  32°'0 
(f-lOFFM IN'I 1 999) 

Lichens 338 so ( 1 5 " • )  Pn (50°•,) 65 °10 
(f-!oEE�I.\N!', 1 999) 

l\!acrofungi 552 43 (8%) 230 (42°
10) 50° 0 

(\'C\LLEY .- & \'ERBEKEN 1 999) 

For some groups, the speed of decline is decreasing. Bats, the most threatened group of 
vertebrates, underwent a strong decline after \X'orld War II but numbers have stabilised in recent 
years. However, the number of bats is so low that rheir populations are still very vulnerable. Their 
recent stabilisation can probably be explained by the use of less toxic pesticides (e.g. ban on DDT) 
as well as the protection and management of their winter residence (VERKEJ\I & VERHAGEN 
2000). This example shows that correct measures can make a difference. A major problem is the 
time lapse between measures taken and subsequent visual improvements of biotopes or species. 

:!. 1. Ma,n ,nais 

In Flanders, 69 species of mammals have been recorded. Sixty are considered as native 
( 18  species of bats, 39 species of land mammals and three species of marine mammals), seven 
species are considered as exotic and two as gone wild (CRIEL et al. 1994). Strictly, only one 
marine mammal, the common seal (Phoca 1•it11/ina), is found in Flanders. The other two are 
found in the North Sea, which is federal territory. 
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Eight species uf insectivores (Insectivora) 
can be found in Flanders. They belong to 
three families: hedgehogs (Erinaceidae), 
moles (Talpidae) and shrews (Soricidae). 
The mole (Talpa europaea) is common 
and is able to maintain its populations in 
Flanders. The hedgehog ( Erinace11s ettro­
paetts) is also a common species. It can be 
found principally in areas where forests 
are bordering grasslands. However, there 

Proportion of species in Flanders in each of the Red List categories. 
is a clear Jack of information on popula­
tion densities and their evolution. Road 
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traffic is  probably the most important 
threat to the species (populations can be decimated locally), with mowing being another 
source of danger. Systematic information on traffic and mowing victims is currently still 
lacking. Of ail insectivores present in Flanders, shrews are the most affected by population 
decline. 

Bats are found mainly in the double belt of fortresses arouod Antwerp, in the mari pits of 
southern Limburg and in ice cellars spread across the region. Of the 18 species present in 
Flanders, 14 are on the Red List. Bats are especially active in the evening and at night and 
this explains the limited ecological research carried out on those species. Because bats do not 
make nests, they depend on natural and/or artificial cavities. Bats can be classified in two 
groups: tree- and cave-dwelling bats. As Flanders only has a limited amount ·of natural 
caves, cave-dwelling bats must make use of artificial constructions reproducing natural 
conditions. This has serious consequences towards nature management for the different bat 
species. 

Lagomorphs (Lagomorpha) are represented in Flanders by two species: the rabbit 
(01yctolag11s crmicttlus) and the hare (Lepus e11ropaeus). The rabbit is one of the most widespread 
mammals living in Flanders. The hare is also ubiquitous, however in much smaller 
numbers. The history of the rabbit is rather special: the species was present in Flanders 
before the last glaciations, and then disappeared before being reintroduced from the 
Mediterranean by the Romans. 

Fourteen species of redents (Rodentia) can be found in Flanders. Another three species have 
been introduced: the Siberian chipmunk (Tamias sibiricus), coypu (A{yocastor coypus) and 
muskrat (Ondatra zibethicus). Only the muskrat is well adapted and widespread. The other 
two species survive in small local populations. The hamster (Cricettts cricetus) is probably the 
most threatened rodent. lt is the only land mammal in the Red List category 'critically 
endangered'. 

Siberian chipmunks were first imported in the 1 960s for the pet trade. Now, there are a 
small number of distinct wild populations in Flanders. Populations in the Sonian Forest 
increased from about 1 50 individuals in 1 98 1  to several thousand individuals in 1 998 (V1\N 
DEN BROECKE 2002). Coypu were imported from South America for their fur at the 
beginning of the 20th century. ln Flanders, they have now established wild populations 



in the Province of Limburg. \Xïth only a few hundred individuals in Belgium, numbers are 
still relatively low compared to other European countries. However, due to the absence of 
cold winters in the past few years, coypu numbers have been increasing, raising concern 
about their potential negative impacts on local ecosystems (VERBEYLEN & Sn;YCK 2002). 
The muskrat was also introduced for the fur trade in the early 20th century and originates 
from North America. It has an extremely high reproductive capacity and provokes serious 
harm to waterways. Active and intensive eradication campaigns are carried out to limit its 
damage (STUYCK 2002) . 

The order Carnivora is represented in Flanders by 11 species. Eight of them are native: the 
weasel (Afaste!a niz•alis), ermine (Mt1ste!a erminea), polecat (Mustela putori11s), stone marten 
(Martes foina), pine marten (Martes martes), badger (Me/es me/es), otter (L11tra futra) and fox 
( f /11/pes t•ttfpes) . Three exotic species or subspecies are found in addition to the native ones: 
the American mink (i'vlrtstela vison), ferret (Mustela p11torù1s furo) and cat (Felis caf11s). The two 
last species are wild pets. The raccoon (Proqon lotor) and raccoon dog (N_ycterettfes procyo­
noides) are only sporadic but are considered as escaped animais (e.g. from animal parks). 
Badgers and foxes are currently expanding their range. The last remaining localities where 
the badger can be found are situated in the most southeastern part of Flanders. After a long 
lasting decline, the populations have increased slightly since the nineties. During the same 
period, Flanders has also experienced a remarkable increase in density and area expansion of 
the stone marten, which can be replaced in the context of the general increase in populations 
in Europe from the 1960s omvards. 

The order Artiodactyla is represented in Flanders by the wild boar (Sus scrofa) and roe deer 
(Capreo/11s capreolr1s) . The commercial raising of fal)ow deer (Da1JJa dama) for human 
consumption could lead to an introduction of this non-native species. The red deer (Cerz•us 
e!aph11s) disappeared in Flanders at the end of the 18th century as a consequence of massive 
poaching. 

Severa! species of whales have been encountered in Belgian marine waters or washed ashore 
along Flemish beeches. However, only the porpoise (Phocoena phocoena) and bottlenose 
dolphin (Tursiops trrmcates) are considered to belong to the native fauna of Belgium. Both 
species are recorded on the Red List. The short and narrow coastal strip of Flanders does 
not offer much adequate space for seals. The only seal species that can be considered as 
native in Flanders is the common seal. 

Legal protection and international importance 

ln  Flanders, 34 land and three marine mammals are legally protected (DE PUE et al. 1998) by 
the Royal Decree on Nature Conservation in Flanders (1980) and its amendments. Ali 
insectivores, except the mole, are protected by the aforesaid law. Twenty-three terrestrial 
and two marine mammals are listed in Annex Il of the Convention on the Conservation of 
European Wildlife and Natural Habitats (Bern Convention, 1979). One species is listed in 
Annex II, 11 terrestrial and two marine mammals are listed in Annex Il and IY and 15 
terrestrial mammals are listed in Annex IV of the EU Habitats Directive. Ali bats and 
marine mammals are listed in Annex II of the Convention on the Conservation of Migra tory 
Species of Wild Animals (Bonn Convention, 1 979). 
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2.2. Birds 

lt should be noted that the legal protection of mammal species cannot be effective if no 
action is undertaken against the destruction of, and the damage to, their natural habitats. 

2.2. 1 .  Summer visitors 
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Since the beginning of the twentieth century, 1 59 bird species have bred in Flanders during 
at least ten years. Non-native species are not taken into account in this number. During the 
twentieth century, four native breeding bird species became extinct, a little more than a 
quarter are threatened, 10% are rare and a little more than half of the species are not 
threatened. Four species do not breed any more on a yearly basis. 

For a large number ofbreeding bird species, there are not enough quantitative data to show 
trends. However, sufficient information is available to give a general overview of trends 
during the last decades for a number of species. Comparison of the number of present-day 
populations with estimations and or extrapolations of numbers of breeding birds in 
Flanders in the past shows a negative trend for most of the species. One of the most 
obvious conclusions is the dramatic decline of reed and marsh birds such as the black tern 
(Chlidonias n�ger), great bittern (Botaums stdlaris), little bittern (Ixob1ycht1s minutus), Savi's 
warbler (Lomstella luscinioides) and great reed warbler (Acrocepha/11s arundinaceus). The sedge 
warbler (Acroccpha/11s schoenohaenus) and reed bunting (Emberiza schoeniclus) also show a 
decline but no detailed figures are available. The decline for those species is partly caused 
by the disappearance of their habitat (marsh) and by the worsening situation in their 
hibernation sites. For species inhabiting dryer biotopes, like the northern wheatear (Oe­
nanthe oenanthe), black grouse ( Tetrao tetri:,,:), common skylark (Alar,da an•ensis), woodlark 
(Lulltt!a arborea), European nightjar (Caprin1t1!g11s e11ropae11s), tree pipit (A11th11s trù•ialis) and 
common stonechat (Sa:,:icola torquata), the situation is not much better. The tawny pipit 
(A11th11s ca111pestris) even completely disappeared as breeding bird in Flanders since 1 987. 
The populations of the northern wheatear, woodlark and crested lark (Galerida cristata) 
show a strong decline that can be related to the decreasing surface of hatching sites. Those 
species suffer from growing tourism pressure as well, especially along the coast. 

Bird species inhabiting agricultural landscapes also have problems to maintain their 
populations. Species of wet, extensively used agricultural land show a strong decrease in 
numbers, e.g. corn crake ( Crex cre_·,:) , common snipe ( Gallinago gallinago), whinchat (S axico/a 
r11betra) and garganey (Anas q11erq11edula). Species from small-scaled agricultural areas 
with linear landscape elements and traditional cultivation techniques are seriously threa­
tened, e.g. red-backed shrike (La11ir1s collurio), northern shrike (Lanir1s excubitor) and 
ortolan bunting (Emheriza hort11/a11a). Various data also show a dramatic decline in 
numbers for the grey partridge (Perdix perdix), tree sparrow (Passer montan11s) , corn bunting 
(Mi!iaria calandra) and yellowhammer (Emberiza citrinella) in Flanders during the past 
twenty years. 

The programme 'Bijzondere Broedvogels Vlaanderen' monitors rare, colonial and intro­
duced breeding bird species in Flanders. Alien bird species already breeding are the lesser 
white-fronted goose (AllSer erythropNs), Canadian goose (Branla canadensis), barnacle goose 
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(Branla !et1copsis), Egyptian goose (Alopochen aegyptiacus), mandarin duck (Aix galeric11lata), 
ring-necked parakeet (Psittamla kramert) and monk parakeet (M_yiopsitta monachus). 

LeJ!,al protection and international importance 

Ail native birds living in the wild are protected in Flanders. lt is prohibited to catch, kil!, 
eradicate, transport, import and export them, at ail times. The protection not only concerns 
the birds themselves but also their eggs, nests and feathers. Annex 1 of the EU Birds 
Directive lists 25 species of birds found in Flanders. The European conservation status of 15 
species is considered as vulnerable, 40 species as stable, 18 species as declining and one 
species is considered as localised. 

2.2.2. Migratory birds and winter visitors 

for many bird spec1es, Flanders is an important hibernation area. Flanders is also an 
important staging area for migratory birds. The presence of protected areas with suitable 
resting and feeding grounds is an essential factor. Different monitoring projects register 
numbers and area distribution of winter visitors and migrant birds. However, available data 
differ from species to species. The data gathered for specific species groups (e.g. water 
birds, raptors, seabirds, passerines) are strongly influenced by numbers, biotope choice and 
the difficulty of observation. 

The following paragraphs illustrate the importance of Flanders as a hibernation and 
stopping place for migratory water birds. Even though Flanders Jacks major wetlands, it 
is an important to very important area for certain species of water birds. This can be 
explained by the geographical location of Flanders in the European lowland plain, its mild 
winter climate and its rigidly enforced hunting regulations. Water birds belong to the 
following families: divers (Gaviidae), grebes (Podicipidae), cormorants (Phalacrocoraci­
dae), herons and egrets (Ardeidae), storks (Ciconiidae), ibises and spoon bills (Threskior­
nithidae), swans, geese and ducks (Anatidae) and rails (Rallidae). Waders (Charadrii), gulls 
and terns (Laridae) also fit into this group but are not discussed because of the Jack of 
standardised counting data in Flanders. Traditional midwinter counts of 'wildfowl' started 
in 1 967. 

ln Flanders, 67 species of water birds can be · considered as yearly winter visitors and/or 
migratory birds (exotic species excluded). For 47 of those species, Flanders is of minor 
importance, mostly because the species reach the outer limit of their distribution range in 
Flanders or because suitable habitats are lacking. Species for which minimum 1 % of the 
total northwestern European population stays regularly in Flanders are the little grebe 
( Tach_ybaptus rttficollis), great crested grebe (Podiceps cristatus), great cormorant (Pha/acrocora.,: 
carbo), tundra swan ( Çygn11s co/11mbia1111S), pink-footed goose (Anser braclyrh_ynchus), greater 
white-fronted goose (Anser albifrons), greylag goose (Anser anser), common shelduck 
( Tadorna tadorna), gadwall (Anas strepera), common teal (Anas crecca), mallard (Anas 
pla�yrh)'nchos), northern pintai! (Anas amta), northern shoveler (Anas c(ypeata), common 
pochard (Aythya ferina), tufted duck (,---! yth_ya Jit!igula) and common coot (Fufica aira). Three 
other species reach this 1 % criterion occasionally, mostly during harsh winters: bean goose 
(Anser fabalis), barnacle goose (Branla lmcopsis) and smew (Alergus albel/11s). 

B l < >l) I \  I H '-il 'n < >I TI i i ·. R 1  t , 1 < •'\� \'.\ ] )  '."\< >RTI I ::-, 1 :  \ 297 



298 

The number of  wintering water birds in  Flanders has shown a strong increase during the 
last decades. l1ntil thf' early ninetics, nn clear trend emerged and large differences bet\\ een 
winters could be explained by weather conditions. The average number of water birds was 
approximately 1 1 3,500 during mild winters and increased to 1 72,500 in severe winters . In 
1 986, numbers peaked following the large influx of geese from the north during a severe 
cold spell. Since the nineties, there has been a continuous increase in the numbers of water 
birds: from 140,000 in 1992 to more than 300,000 in 1997. Again, weather conditions played 
an important role. The winters of 1 993-94 and 1994-95 were very wet in Flanders. Floods in 
the valleys attracted large populations of water birds. The follo\ving two winters were ver y 
cold, so lar_ger numbers of water birds flew in from the north. A remarkable fact is that the 
recent numbers of water birds <luring cold winters are much larger than during the cold 
winters of the eighties. 

The recent increase in numbers of water birds is not caused by j ust a few species. From the 
17 most important species of water birds, 1 4  show a significant increase between 1979 and 
1997. Only the little grebe, mallard and northern shoveler show a status quo or a fluctuating 
trend. There is no negative trend for any of the spccies, except for the common pochard in 
the second part of the eighties. 

Population growth is not always caused by the same factor. Most of the time, a combination 
of different factors is observcd. For some species, increasing numbers in Flanders just 
follow the increasing numbers of the whole northwest-European population (e.g. pink­
footed goose and gadwall). Fluctuating weather conditions are often responsible for short­
term fluctuations. Hard frost can drive birds from more northern areas to migrate to 
Flanders, as for the common pochard and Eurasian "'.igeon (Anas pendope). The improye­
ment in water quality during the past 1 0  years may also have contributed to the population 
growth. Fish-eaters like the great crested grebe and great cormorant probably took 
ad,·antage of the increasing fish stock. The improved quality of the lower part of the river 
Scheldt -with increasing numbers of invertebrates as a food source- is probably responsible 
for the growing numbers of \\·ater birds in this part of Flanders. 

Legal protection and international importance 

Ail free-living birds of the European Union are legally protected in Flanders. It not only 
concerns breeding birds, as seen in the previous paragraph, but migratory birds, wintering 
birds and vagrants as well. 

Exceptions are made to this strict legislation for some species: harmful birds, cage birds and 
game birds. As foreseen in the hunting decree of July 199 1 ,  a large number of birds are 
added to the category of game birds. Listed game birds include species mentioned earlier 
such as the mallard, gadwall, northern shoveler, tufted duck, common pochard, northern 
pintait, common teal, garganey, Eurasian wigeon, greylag goose, bean goose, greater whitc­
fronted goose, pink-footed goose, Canada goose, common coot and common snipe. Other 
species include the greater scaup (Ayt0'a mari/a), common moorhen (Gaffinufa chloropus), 
jack snipe (Lymnocryptes minimus) , northern lapwing ( T 'anelfus vaneffus) and golden plover 
(Pfuviafis apricaria). Hunting seasons are determined for each species individually, with a 
revision every five years by the Flemish Government. For example, between 1 J uly 1998 



and 30 June 2003, hunting is only allowed and regulated for the Canadian goose, mallard, 
Eurasian wigeon and commàn coot. It is specified where, when and how each of those 
species can be hunted. The other game birds cannot be hunted during that period. In some 
EU Birds Directive areas and in Ramsar areas, specific hunting restrictions apply. 

Sorne conventions and European directives protect bird species at the international level. 
The Bern Convention offers stringent protection within Europe to bird species listed in its 
Annex II .  ln Flanders, the Royal Decree of 1981  protects all Annex Il species. A special 
agreement under the Bonn Convention also provides special protection to a number of 
migratory species (Agreement on the Conservation of African-Eurasian Migratory \X'ater­
birds, 1 996) . 

2.3. Amphibians and reptiles 

Flanders hosts 14  indigenous species of amphibians and five species of reptiles. The green 
frog synklepton of three closely related species is counted as one species. One species of 
each group became extinct in the second part of the twentieth century. The yellow-bellied 
toad (Bombina variegata) has been absent in Flanders since 1 984, whereas no natural 
populations of the grass snake (Natri ... ,: natrix) have been found between 1 975 and 1 994. 
There is currently one re-introduced population of the grass snake. 

Six other species (four amphibians and two reptiles) show a clear decrease in their 
distribution range and are now part uf the Red List: the common midwife toad (A[)'les 
obstetricans), common spadefoot (Pelobates f11scus), common tree frog (J-!y!a arborea), fire 
salamander (Salamandra salamandra), adder ( T  'ipera bems) and smooth snake (Coronella 
a11striaca). Four amphibian and two reptile species, fairly rnmmon or rare, are listed as 
susceptible: the natterjack (B11fo calamita), moor frog (Rana a,,,alis), northern crested newt 
(Trit11ms cristat11s), palmate newt (T. helz,etims) , slow worm (A.1�f!,llis fragilis) and viviparous 
!izard (Lacerta z•iz,ipara). Only five species, ail amphibians, are not threatened for the 
moment: the Alpine newt (T. alpestris), common newt (T. l'lt{l!,aris), common toad (Bt!fo 
hufo), common frog (Rana te?JJporaria) and edible frog (Rana m11/e11ta synklepton). 

The distribution range of amphibians and reptiles is decreasing for most of the native 
species (BALJ\X'ENS & CLALlS 1 996). The decline is caused by a series of factors that vary as a 
fonction of the location and the species, the most important ones being the loss of natural 
biotopes, habitat fragmentation, acidification, eutrophication and desiccation. 

Most amphibians and reptiles are very sensitive to habitat loss. Amphibian survival is 
directly linked to the presence of suitable 'wet' and 'dry' biotopes, with a good linkage 
between both. Native snakes divide their activities between summer and winter habitats. 
When one of these disappears, or when the migration between the two becomes impossible, 
the population will react negatively. It can lead to the extinction of the population if no 
suitable alternatives can be found in the immediate neighbourhood. 

The disappearance of linear landscape elements and the creation of migration barriers 
(roads, cultiv'ated land, etc.) lead to the fragmentation of habitats. This can result in smaller 
populations, which face risks of extinction even if the habitats are appropriate. 
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The acidification of  surface waters has a negative effect on the reproductive success of  most 
species nf amphibians. \X'hen the degree of acidity drops bcluw a threshulc.l value, different 
for each species, normal egg development is hindered. This problem is very acute for 
species living in relatively acid waters, like Tritums he/z,etims, Brtfo ca!amita and Rana arl'a!is. 

Eutrophication of surface waters leads to algal blooms. The consequent shortage of oxygen 
in the water can result in an increased mortality of amphibian eggs and larvae. Eutrophica­
tion also influences the terrestrial habitats of amphibians and reptiles. The Joss of nutrient­
poor habitats is only one example. 

The lowering of the water table level, following the pumping of groundwater for drinking 
water and industrial purposes, results in dry reproduction pools early in the reproductive 
season. Massive mortality of larvae has been observed as a logic consequence. 

Species diversity for amphibians and reptiles is highest in the eastern part of Flanders. Other 
species-rich areas are the valley of the upper Scheldt, the forest complexes of the Brabant 
hills (Hallerbos, Meerdaahvoud, Roc.lebos), the valley of the Demer and the area of Voeren. 

Introductions of non-native amphibian and reptile species as pets or for ornamental 
purposes in garden ponds are very common in Belgium. ln Flanders, the marsh frog (Ra11a 
ridibrmda) and American bullfrog (R. catesbeiana) have already built reproductive popula­
tions in the river valleys of the Scheldt, Dijle and Grote Nete. The marsh frog lives in 
strong ecological competition with the indigenous edible frog and also threatens the 
populations of native species at the genetic level. The influence of the bullfrog on European 
green frogs remains speculative and needs to be further investigated. The North American 
red-earec.l terrapin (Trachev�ys scripta efegans) is probably the most commonly kept exotic 
turtle. Ferai populations are now found in numerous ponds, rivers and canais throughout 
the region as the result of the dumping or escaping of pet turtles (JoORIS 2002). Largest 
concentrations are found in the neighbourhood of large cities and tourist regions (coastal 
area). 

Lega! protection and international importance 

The Royal Decree on Nature Conservation in Flanders (1980) strictly protects ail native 
amphibians and reptiles. The only exceptions are the edible frog and the common frog. 
They can be caught and killed in private rearing ponds if the owner has a special license. 

The Bern Convention legally protects indigenous species. The following species listed in its 
Annex II are found in Belgium: the yellow-bellied toad, common midwife toad, spadefoot 
and natterjack as well as the common tree frog, moor frog, northern crested newt and 
smooth snake. Specific laws have to guarantee the protection of Annex II species and of 
their environment. Annex III  lists ail other native spccics, for which special prutectiun 
measures need to be taken. These protection measures are included in the Flemish Decree 
on Nature Conservation of 1997. Two species found in Belgium are listed in Annex II of the 
EU Habitats Directive: the northern crested newt and yellow-bellied toad. For amphibians 
and reptiles, Annex IV of the Habitats Directive is identical to Annex II of the Bern 
Convention. 
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The legat protection of amphibians and reptiles is well regulated in Flanders but this is not 
enough to prevent the extinction of some species. Additionat measurements and manage­
ment of the species are necessary. 

2.4. Fresh and brackish JJ'aferfish 

Sevenry-nine species of fish can be found in Flanders: 40 species are defined as freshwater 
fish white the other 39 species are considered as brackish water fish or marine fish 
temporarily migrating to brackish or fresh water. A species is called a freshwater species 
when it remains for the largest part of its life cycle in fresh water. In addition to those 79 fish 
species, two freshwater species recently became extinct white five other species are caught 
only occasionally and do not reproduce anymore in Flanders. Another six species have not 
been seen for more than 20 years. The highest diversity in species is found in the eastern part 
of Flanders (Kempen), with local hotspots in other areas (e.g. polders region). 

\'.(hile all brackish and seawater fish are native, this is only the case for 26 out of 45 species of 
freshwater fish. The other 19 species have their original distribution range in Eastern Europe 
or were accidentally introduced from North America and Asia. VANDELANNOOTE & CoECI--: 
(1998) compared the fish fauna in 457 sections (100 m long) of brooks and rivers in Flanders 
during 1983-87 and 1994-97. AH parts of the watercourses were sampted. During both periods, 
an average of 2.9 fish species was found in each section. \X,'hen both inventories were 
compared, the number of species stayed constant in 154 sections, decreased in 179 sections 
and increased in 124 sections. The average decrease (2.3 species) was smaller than the average 
increase (3.2 species). \X,'ater treatment can lead to a spectacular increase of the fish stock, 
especially when water treatment is carried out in a basin with a reasonable fish stock and 
without migration obstructions. However, positive results in some areas are obscured by the 
loss of fish life in other areas. The number of brooks with no fish life increased significantly. 
Pollution is the source of the probtem most of the time, but the decreased input of water due to 
land consolidation is a major cause especially in the upper part of the watercourses. 

A thorough literature study recorded the introduction of 35 fish species belonging to nine 
families in Flanders since 1800. Recent introduction of fish species has been characterised by 
two peaks: first, at the end of the 19th century for sport and ornamental purposes and tater 
on around the 1960s for aquaculture and angling. About 13 non-indigenous species are 
currently encountered in Flemish surface waters, of which seven have become established 
(ANSEEl'\X' et al. 2002). Established American exotic species, like the eastern mudminnow 
(Umbra PJ,gmaea), pumpkinseed (Lepomis Jt,ihbos11s) and brown bullhead (Ameiurus neb11/os11s) 
do not spread spectacularly anymore. Since the 1990s, a new Asian species, the stone 
moroko (Pseudorasbora pari•a), has established reproductive populations and spread very 
quickty over the whole Flemish territory. 

Monitoring of the fish fauna in the Scheldt estuary since 1991 has led to the observation of 
eight introduced fish species. All marine species recorded in the estuary arrived from North 
America while all freshwater species arrived from Eastern Europe and Asia. The presence 
of marine species is probably due to transport via ballast water of ships docking at the port 
of Antwerp. Freshwater species almost invariably occur following deliberate introductions 
(STEVENS et al. 2002). 
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The opening of the Main-Danube canal in 1 992, linking the Danube to the Main and 
indirectly to the Rhine, might lead to the arrivai of new eastern European species 1n 
Belgium, as it has been observed already in the Netherlands (ANSEEL'\X' et al. 2002). 

I ,(gal protertion and international importanCP 

In Flanders, 1 2  fish species enjoy total protection through the freshwater fisheries legisla­
tion (1 992). Other species receive a more limited protection through minimal catch size 
(1 5 species), discontinued fishing periods and a ban on specific fishing gear. 

Six species still present in Flanders are listed in Anriex II of the EU Habitats Directive: the 
brook lamprey (La111petra planert), river lamprey (L. fl1111iati!is), bitterling ( Rhode11s sericeus), 
spined loach ( Cobitis taenia taenia), weatherfish (M.isg11r1111s fossilis) and bullhead ( Cott11s gobio) . 
Annex II of the Habitats Directive lists six species extinct in Flanders: sea lamprey 
(Petron�yzon marinus), salmon (Sa!mo salar), allis shad (A/osa a/osa), twaite shad (A/osa Jalla.'\·), 
houting (Coregom1s oxyrinchus) and Atlantic sturgeon (Acipmser sturio). Annex V of the 
Habitats Directive lists species still present in Flanders such as the river lamprey and barbe! 
(Barbus barbus) and extinct species like the salmon, allis shad, twaite shad, houting, Atlantic 
sturgeon and grayling ( T�y111all11s t�ymalltts). 

The Red List of worldwide threatened species (IUCN 1996) lists five species present in 
Flanders: river lamprey, brook lamprey, weatherfish, crucian carp (Carassi11s carassit1s) and 
smelt (Osmerus eper!amts). It also lists four species presently extinct: Atlantic sturgeon, allis 
shad, twaite shad and houting. 

2.5. Innrtehrates 

2.5 . 1 .  Butterflies 
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In  Flanders, 89 species of  butterflies (Lepidoptera, Rhopalocera) have been observed since the 
middle of the 1 9th century. Sixty-four species are considered as residenc butterflies, four species 
are regular migrating butterflies and 21 species are considered as erratic and/or introduced. A 
Red List of butterflies in Flanders was established in 1996 (MAES & V AN DYŒ 1 996). Thirty­
seven species have been included in the list: 19 of those are regardéd as extinct (MAES & VAN 
DYCK 2001) and one-third are more or less thrcatened (eight critically endangere<l, six 
endangered and seven vulnerable species). Of the remaining species, 5% are rare and 35% 
are not threatened. There is not enough information available for the classification of one 
species. Currently, the areas richest in butterflies are found on the sandy soils in northeastern 
Flanders (Kempen), where heathlan<ls, nutrient-poor grasslands and forested areas still co-occur. 

Butterfly diversity in Flanders declined strongly during the 20th century, with 44 species 
showing a negative trend and only 13 a positive one. The proportion of extinct species is 
amongst the highest in Europe. MAES & VAN DYCK (2001)  calculated that the average 
extinction rate was 0.95 species per five-year period during the 20th century but with very 
high differences between 1 90 1 - 1950 (0.20 species per five-year period) and 1 951 -2000 
(1 .70 species per five-year period), indicating that the extinction rate increased more than 
eight fold during the second half of the 20th century. 



Furthermore, about 90% of the former hot spots (both diversity and Red List species hot 
spots) have been lost despite the strong increase in recording intensity. Causes vary from 
one area to another. Butterfly species typical of open woodlands, grasslands and heathlands 
in forest clearings have disappeared from forested areas around Brussels following econom­
ic exploitation of the woodlands or the lack of appropri3;te conservation management. In 
the coastal dune areas, increased urbanisation for tourism led to the disappearance of semi­
natural grasslands and to the cessation of grazing in several of the remaining plots, reducing 
the availability of early successional habitats favourable to many species. 11). northeastern 
Flanders, nutrient-poor grasslands and heathlands were transformed into arable lands, 
conifer plantations or other land uses (MAES & VAN DYCK 2001) .  

Species restricted to oligotrophic habitats particularly suffer from population decline, 
compared to mobile species and species from eutrophie habitats. The limited dispersal rate 
makes it very difficult for sedentary species to find suitable new habitat patches once their 
original habitat has been destroyed. Species of oligotrophic habitats were found chiefly in 
traditionally managed agricultural landscapes. The intensification of agriculture during the 
second part of the twentieth century has led to massive emissions of nitrogen and 
phosphorus: 201,451 tons of nitrogen and 22,649 tons of phosphorus have been cited for 
2001 (V,\:-,.; STEERTEGEM 2002). This eutrophication of oligotrophic grasslands has had for 
consequence the disappearance of the natural habitats of several species of butterflies and, of 
course, of the species themselves. 

Policy-makers are well aware of the existing problems. The development of the Flemish 
Ecological Network aims to create an ecological network of large nature units (total area: 
125,000 ha), large nature development units (total area: 1 50,000 ha) and ecological corri­
dors. However, populations of some Red List species (Thec!a bet11/ae, Sa()'rÙm1 1v-a/bum, 
C11pido miniv111s, Aricia agntis, Po{)'ommat11s semiargus and i\Ie/itaea cinxia) are mainly situated 
outside the preliminary defined networks and need additional protection measures (MAES 
& V AN DYCK 2001 ). 

LeJ!,al protection and international importance 

In Flanders, 1 3  species of butterflies are legally protected. Three legal instruments play an 
important role in the protection of butterflies :  the Royal Decree on Nature Conservation 
(1 980) and two international instruments, the Bonn and Bern Conventions. A few butter­
flies are also listed in the EU Habitats Directive. 

The Alcon blue (Aiaculinea a/con) is the only species with legal protection status under 
Flemish law still present in Flanders. Three other protected species are now considered as 
extinct: the false ringlet (Coenonympha oedippus) since 19 12, the marsh fritillary (Eup�yd1yas 
aurinia) since 1 959 and the scarce large blue (Mam/inea te/eius) since 1 980. Sorne of the 
protected species have never been resident butterflies in Flanders: the Arran brown (Erehia 
figea), large copper (I�ycaena dispar), dusky large blue (Mac11/inea na11sitho11s) , scarce swallow­
tail (lphic/ides poda/irius), large blue (Macu/inea arion), woodland brown (Lopinga achine) and 
scarce fritillary ( Euphydryas matttrna). The monarch (Danaus plexipp11s) is occasionally 
observed as vagrant. 
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Five butterflies (once) present in Flanders are mentioned in the proposed European Red List 
of Butterflies (VAN SWAAY et al. 1 997) in the category 'vulnerable': the scarce large blue, Alcon 
blue, marsh fritillary, large heath (Coenonympha tuf!ia) and scarce heath (C. hero) . Three of those 
species became extinct many years ago. Only the large heath, with probably only one 
population present or recently extinct, and the Alcon blue are still foun<l in Flanders. The 
World Red List of threatened species (IUCN 1 996) lists two species in the category 'low risk( 
near threatened' with a dispersal in Flanders: the Alcon blue and scarce large blue. Species 
threatened at the international level are only found in the northeastern part of Flanders. 

2.5.2. Carabid beetles 
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Sin ce the middle of the 19th century, 368 species of carabid beetles (ground and tiger beetles) 
have been observed in Flanders . Of these, 352 are indigenous while 16 are considered as 
vagrants. Carabid beetles occupy al! types of terrestrial habitats, whether natural, semi­
natural or heavily influenced by man (e.g. fields, pastures or urban areas). These character­
istics, together with a high degree of habitat preference, make them excellent indicators of 
habitat quality. About 28 ° é, of the native species are listed on the Red List of threatened 
species for Flanders: 32 extinct, 20 critically endangered, 21 endangered and 25 vulnerable 
species. Another 91  species are rare, seven are data deficient and 144 are not threatened. 

Table 2. Perccntage of threatencd specics of carabid beetles (Extinct, Criticallv endangered, Endangered, \'ulner­
able, Rare and IndetcrminateJ per habitat in Flanders (after ÜESENDER rt al. 1995). 

H abitat �/o threatencd 

Chalk grasslands, stony slopes and other xerothermic habitats 96,43 

Dunes and beaches 95,45 

Salt marshes 88,00 

River and rivulet banks 84,62 

Heathland and bogs 80,00 

\'\'oodland (stenotopic species) 74,29 

Dry grasslands and other habitats on dry sandy soil (stenotopic species) 62,32 

Oligotrophic standing water 55,56 

Moist grasslands 43,75 

Woodland (eurytopic species) 43,48 

Rudcral sites and arable land 40,91 

Marshes and eutrophie standing water 40,48 

Dry habitats (eurytopic species) 5,41 

Moist habitats (eurytopic species) 3,45 

As mentioned earlier, the protection of species is extremely difficult without the protection 
of their natural habitats. Table 2 shows clearly that chalk grasslands and stony slopes, dunes 
and beaches, salt marshes, river and rivulet banks, heathland and bogs, woodland, dry 
grasslands and other habitats on dry sandy soils are the most threatened habitats for carabid 
beetles. Those habitats need to be protected and managed properly in order to protect their 
typical fauna and flora. 
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Legal protection and international importance 

In Flanders, ail species of the family Cicindelidae (tiger beetles, four species) and of the 
genera Carab11s ( 15  species) and Calosoma (four species) are legally protected by the Royal 
Decree on Nature Conservation. M.\ELFAIT et al. (1 992) showed that the Flemish legislation 
is outdated and chat the protected groups are not represenrative of currently strongly 
endangered carabid beetles in Flanders. A re-evaluation of the list would be desirable. 
Protection should target species rather than whole genera, in which some species do not 
require any protected status . 

• 'o ground beetles present in Flanders are mentioned in the annexes of the Bern Convention 
or in the EU Habitats Directive. The International Red List of threatened species (IUCN 
1 996) lists one species (Caralms intricaftts) probably extinct in Flanders. 

2 .5 .3 .  Grasshoppers and crickets (Orthoptera) 

A provisional Red List for Flanders is based on the temporary atlas of the Belgian 
grasshoppers and crickets (DECLEER et al. 2000). So far, 39 species of grasshoppers and 
crickets have been found in Flanders. Pive ( 1 3%)  of them are extinct, whereas 1 3  species can 
be considered as minimally vulnerable, eight species as rare and 12 species as not threatened. 
Nor enough information is available to place one species in a specific category. 

The highest number of species is found in the eastern part of the region (Kempen), where 
also the majority of Red List species are located ( 40% of the occurring species). Des pite its 
severe deterioration, the coastal dune landscape also accommodates important metapopula­
tions of several species, with a total diversity of about 20 species (D1'.CLEF.R & DE\'RlESE 
1 992). 

Most of the Red List species are typical of rather dry biotopes, such as unfertilised dry 
grasslands and heathlands, where four out of five extinct grasshopper species used to be 
found (Dectic11s nrmciz•onts, Ga1J1psodeis l!/ahra, Tetrix bip1111ctata and Psoph11s strid11!11s) and 
where it is still possible to corne across two species threatened with extinction (Stmobothms 
limatm and Gomphocerripus m/its) and one vulnerable species (Chorthipp11s mollis). Six Red 
List species of grasshoppers are typical for humid grasslands and heath: one extinct species 
(Locusta miJ?,ratoria), one threatened with extinction ( Tetrix tenuicornis), and four vulnerable 
species (Tetri.,: ceperoi, Stethop�yma J!,TOSSHlll, Ov1oces!t1s 1•irid11lus and Chorthippus mo11/a1111s). 

Lrgal protection and international importance 

The Royal Decree on Nature Conservation lists only two Orthoptera: Lomsla z•iridissima and 
Oedipoda caendescms. None of the grasshoppers and crickets found in Flanders are listed in 
the annexes of the Bern Convention or the EU Habitats Directive. 

2.5 .4.  Dragonflies 

In Flanders, 65 species of dragonflies have been observed out of a total of 69 species 
recorded in Belgium. Only 52 species were observed during the period 1 990-95 .  Of the 65 
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species mentioned above, four species are only known as vagrant. Three of these species, 
with several populations in Flanders, originate from the Mediterranean region. 

Of the original dragonfly species of Flanders, 1 6 °•0 are extinct, 34% are more or less 
threatened, 10% are rare, 4� � are not well known and 36% can be considered as nut 
threatened (DE KNIJF & ANS ELIN 1996 ). The occurrence of Red List species shows that the 
most diYerse dragonfly fauna is located in the central and eastern part of Flanders (prO\·ince 
Antwerp and Limburg). Neverthcless, they occur over the whole Flemish territory. Species 
threatened with extinction require high quality habitats and their distribution is almust 
limited to the provinces Antwerp and Limburg, where relatively large and undisturbed 
nature entities including brook valleys and several oligotrophic pools can still be found. 
The Red List species labelled as threatened are found in the same area. Species found outside 
those provinces ail correspond to CoenaJ!,rion p11!chell11m, Cord11fegaster boftonii and .fy111per111a 
.f11sca. The species belonging to the Red List category vulnerable are more widespread 
compared with the former two Red List categories. The distribution of the species 
belonging to the Red I ,ist category rare is historically limited to the provinces Antwerp 
and Limburg, exception made for Calopte1:_y:,: spleudens. 

During the past 1 5  years, eight species of dragonflies with a 'normal' distribution in the 
sou th of Belgium were observed more frequent!y: Lestes barbarus, Comagrio11 sci/11/11111, .-les/ma 
a[/ïnis, Ana:,: parthenope, Orthetru111 bn11111ei11J1, Crocothemis nythraea, .�)'mpetrum meridio11ale and 
.l)mpetrnm fonscolomhii. l'p to the beginning of the 1 990s, those species were obscrved 
occasionally, but they are now present every year in Flanders, including several observa­
tions of reproduction. 

Legal protection and international importance 

The Royal Decree on Nature Conservation protects ail dragonfly species. Three species 
extinct in Flanders are listed on the Red List nf species threatened at the global le,·el (IUCN 
1996 ). The species mentioned in the annexes of the Bern Convention and of the El' Habitats 
Directive are no longer present in Flanders. 

2 .5.5. Dolichopodid flies 
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I n  contrast t o  well-known and frequently cullected invertebrate groups such a s  butterflies, 
dragonflies, ground beetles and spiders, most dipteran families including long-legged or 
dolichopodid flies are quite obscure, even to most entomologists. Nevertheless, dolicho­
podid flies show ail the features that make this family especially suitable for bio-indicatory 
purposes (high species richness, distinct habitat affinity, high sensitivity to environmental 
alterations). POi.LET (2000) states that a total of 295 species has been established in Belgium 
with certainty, 260 of which occur in Flanders. A complete species list is given by the 
author. Of these species, 22 are extinct in Flanders, 10 critically endangered, 1 4  endangered, 
1 G vulnerable, 86 susceptible or rare, 39 insufficiently known and 73 are considered safe/at 
low risk. 

The dolichopodid fauna of salt marshes is by far the most threatened in Flanders with 68 °•0 
of threatened and/or rare species. In reed marshes and other marshlands, moderately to \"ery 
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humid woodlands, coastal dunes and humid heathlands, threatened and rare species 
constitute one-third or more of the entire dolichopodid fauna, which makes these habitats 
among the most valuable in Flanders. Nearly all threatened and rare sait marsh species are 
typical for this habitat, whereas characteristic heathland and coastal dune species make up 
about half of the threatened and/or rare species in these habitats. 

Le,2,a/ protectio11 and inter11ationa/ importance 

Neither the European, Belgian nor Flemish legislation foresee the protection of dolicho­
podid flies . . 

2.5 .6 .  Spiders 

The Red List of spiders in Flanders (M AELF,\IT el al. , in preparation) mentions 604 species 
out of about 700 species for Belgium. About half of the 592 species are not threatened, 9% 
are threatened with extinction, 14% are threatened and 10% are vulnerable. Another 10% 
of the species are rare, whereas 1 % i s  extinct. A Red List for the family Lycosidae was 
prepared by ALDER\X'EIRELDT & MAELFAIT (1 992). 

Because of their numerousness and their occurrence in all biotopes, spiders are excellent 
organisms to measure the quality of the environment (MAEI.F.\IT & BAERT 1 997). \Xïth the 
exception of the water spider (Argyroneta aql/atica), ail spiders are terrestrial and occupy a 
vast range of biotopes. The species most at risk are found in the sandy habitats of eastern 
Flanders (hempen) and in the coastal dune areas. 

The wasp spider (ArJ,iope brue1111ichi) appeared in Belgium for the first time around 1 870. The 
spider's distribution has slowly extended northwards and, since the 1980s, has reached its 
most northern distribution in Flanders. Its expansion occurs through the valleys of the main 
waterways and their tributaries, as is typical of southern species progressing northwards. 
Although its opportunistic behaviour of colonising man-made habitats has enabled its 
progression, the species remains vulnerable due to the unstable characteristics of its habitats 
(Pns 1 989). 

LeJ!.al protrrtio11 and i11ter11atio11a/ importance 

The Royal Decree on J\Jature Conservation protects four species of spiders in Flanders: the 
wasp spider (.--J.rgiope brunmichz), purse-web spider (A(rp11s ajfinis), raft spider (Do!omedes 
fimbriat11s) and water spider (A. aquatica) . The latter three species belong respectively to the 
Red List categories vulnerable, critically endangered and vulnerable. There are currently no 
native spiders listed in the annexes of the Bern Convention and EU Habitats Directive. 

2.6. Hz2,her plants 

Historically, 1 ,4 1 6  species of higher plants belonging to the wild flora have been observed 
in Flanders (BIESBROUCK et al. 2001 ). Of these, 1 ,039 species belong to the original native 
flora, while 358 were introduced by man and became naturalised (VERI.OO\'E 2002). 
Nineteen species have an uncertain status. Of the exotic species, 1 1 5  were introduced after 
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the major voyages of disco,,ery. Almost 6 °,� of the higher plants are extinct in Flanders, a 
quarter are more or Jess threatened, 1 5 %  are rare and a little more than half of the species are 
momentarily not threatened. 

Hot spots of Red List higher plant specics can be divided into 5 eco-regions: coastal dunes, 
polders, sandy region, loamy region and Kempen. Major hot spots in the coastal dunes area 
can be found in the western part of this region, such as in the \X'esthoek (De Panne) nature 
reserve and the Ter Y de-Groenenùijk (Oostduinkerke) dune complex, Important biotopes 
for higher plants are humid dune valleys, unferrilised dry grasslands of decalcified dunes 
and scrubs on calcareous soils. In the polders, important hot spots can be found in 
unfertilised wet (salty) grasslands (e.g. Lissewegen), coves (e.g. Assenede, Sint-Laureins) 
and sait marshes along the lower part of the river Scheldt. In the sandy region, a number of 
sites contain many Red List species: Vloetemveld en Gulkse putten (Wingene) and the 
valleys of the l\Ioervaart and Dam. Important flora elements are found in unfertilised wet 
pioneer vegetations. ln the loamy region, hot spots are found especially in thickets and 
forests (e,g. Sonian Forest, Vlaamse Ardennen, Hallcrbos, etc.). Large numbers of Red List 
species are also found in species-rich permanent pastures (e.g. Voeren). In the Kempen, the 
most important hot spots can be found in wet heaths, raised bogs, degraded heaths and 
some grasslands. 

Higher plants are often introduced from other regions in the world. Sorne of the exotic 
species become problematic because of their fast spread. Examples of invasive higher plant 
species are the black cherry (PrttnHs serotina), water pennywort (H_ydroco�y!e rammru/oides), 
Japanese knotweed (Po/ygomtm cuspidatum), common waterweed (H!odea canadensis), and 
common cordgrass (Spartina an,gelica). 

Legal protection and i11tematio11al importance 

Legal protection exists for 79 species of the Flemish native higher plants (DE Pl'E et al. 
1997). The legislation concerning protected plants dates back to 1 976 (Royal Decree on the 
protection of wild plant species, based on the Law on Nature Conservation of 1973). The 
figures given below only concern native species. However, a number of legally protected 
Belgian species were never found in the wild in Flanders. The legislation uses three 
categories: 
• category A contains 38 species. Those specics cnjoy total protection except in gardens and 

parks. Picking, transplanting, damaging, trading or transporting are forbidden (also in 
dried condition); 

• category B contains 36 species. Those species enjoy protection for subterranean parts. 
Digging out, transplanting, damaging, trading or transporting of those parts are for­
bidden (also in dried condition); 

• category C contains 5 species. The complete species is protected against harvesting, 
transporting or exporting for commercial purposes (also in dried condition). 

At the European level, species of Annex I of the Bern Convention are protected by the same 
measures as the species that enjoy complete protection in Flanders (category A). It concerns 
three species for Flanùers: the creeping marshwort (Apium repens), fen orchid (Liparis 
!oeselii), and floating water-plantain (L11roni11m natans) . As far as species of Annex JI of the 
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EU Habitats Directive are concerned, Flanders has to designate and protect areas in such a 
way that the existing populations of those species can survive. For Flanders, they are the 
same species as those listed in Annex I of the Bern Convention. 

2. 7. J\Iossa 

Around 500 species of mosses are found in Flanders. Because of the Jack of a reference 
situation, it is extremely difficult to place existing species into Red List categories. Based on 
best professional judgement, HOFFMANN ( 1999) states that a quarti;r of moss species in 
Flanders are more or Jess threatened, a quarter are declining and half are not threatened. 

Important areas for the biodiversity of mosses are the lake areas in the central part of the 
Province of Limburg, specifically 'De Maten' and 'Het Wik' in Genk, 'Het Groot 
Schietveld' in Brasschaat, the freshwater part of the intertidal area of the river Scheldt 
and the Flemish coastal dunes. Forested areas in the centre of Flanders (Meerdaalwoud, 
Zoniënwoud, \X'alenbos, etc.) are also noteworthy moss habitats, as well as the fens and 
marshes in the eastern part of the region (Kempen). 

I ,ega! protection and i11ternatio11a! importance 

Ail Sphap111m species are protected under Annex C of the 1976 Royal Decree on the 
protection of wild plant species. 

2.8. I ,ichens 

The description of the situation of lichens is currently under preparation. Based on 
observations in the field, herbarium material and literature sources, the maximum number 
of observed lichens in Flanders is estimated at 338 species. Fifty of these species can now be 
considered as extinct. The major part of the extinct species has not been seen since the 
beginning of the twentieth century. If the species found in Brabant are taken off this 
estimation (it is not sure that the species are found in the Flemish part of the district), the 
total number of species found in Flanders decreases to 308. Of those species, 35 are extinct. 
This brings the present number of lichen species in Flanders to 273. 

A Red List for the lichens of Flanders does not exist at present. Broad repartition into rarity 
categories indicate that about half of the lichen flora is threatened to some extent (from very 
rare to extremely rare), about 60 species are rare and the rest is common to very common. 
This latter category only represents 1 1  % of the Flemish lichens. 

A general requirement for lichens is the absence of nutrients. ln comparison with mosses 
and higher plants, lichens are very weak competitors and therefore mainly occur in locations 
where mosses and higher plants have great difficulties to establish stable populations. This 
explains why they prefer dry heaths, dry calcareous grasslands, unfertilised dry grasslands of 
decalcified dunes and bare forests. 

As epiphytic lichens prefer areas with a low degree of air pollution, hot spots for those 
species are found in the coastal dune areas, polders and large forests of the loamy region. 
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Hot spots for stone-growing lichens mainly correspond to old artificial stone substrates 
such as found in old churches and graveyards. Becausc of the buffering effect of the 
substratum, these spccies suffer Jess from the acidic effect of air pollution. 

LeJ!,al protectio11 a11d i11tematio11al i111portance 

Only the species of the subgenus Cladi11a (reindeer moss) are protected against han·esting, 
transporting and exporting for commercial purposes under the Flemish law (Annex C of the 
1 976 Royal Decree on the protection of wild plant species). The EU Habitats Directi\·e 
protects none of the lichens present in Flanders. 

2. 9. Macr�/imJ!J 

3 1 0  

ln  1 999, \v' \LLEYN & VERBEKEN produced a documented Red List of macrofungi in 
Flanders. Due to the very large number of species and because sufficient information is 
not available for a number of 1;roups, the authors only used groups for which the\' had 
relevant information to carry out quantitative j udgements .  These groups consist of 552 
native species obscn·ed in Flanders. lt is estimated chat they correspond to ab< >Ut 20 ° o of the 
total species of macrofun1;i. l n  the groups studied, 8 ° ·o of the species are currently cxtinct 
(43 species) and 47 ° ô of the species still present are on the Red List (46 threatened \\'ith 
extinction, 66 threatened, 1 1 8  vulnerable, 35 rare and 32 in decline and prohably threatened 
because they are found in rare to very rare biotopes) . This means chat only one-third of the 
macrofungi species can be considered as not threatened. 

WALLEYN & VERBEKJ •:N ( 1 999) also describe trends and threats in relation to macrofungi: 
the decline seems to be higher within ectomycorrhizal species (only 32° o of species are 
considered as safe) chan within saprophytic species (40% are safe). The decline of the 
mvcoflora is a widespread phenomenon, with eutrophication probably being the main 
underlying cause. Species of poor grasslands, marshes, peat bogs, wet heathlands, coastal 
dunes and most of the forest types are particularly threatened. Numerous ectomycorrhizal 
fungi appear to be banished from forest areas to poor grassy roadsides or parks. The 
adequate management of these mycorrhizal refuges is necessary for the conservation of 
threatened species. Conservation actions include: the increase in the volume of dead wood, 
the protection and appropria te management of sites with a high number of Red List species, 
a more frequent burning of Jogging waste i11-sit11, the plantation of indigenous tree species 
rather than exotic ones, and the conservation and/or development of endangered habitats. 
A significant reduction of soil eutrophication is of paramount importance. 

Lfgal protectin11 and intemational importance 

None of the Red List macrofungus species in Flanders are protected. The only protection 
macrofungi enjoy in Flanders is the ban to harvest them in most nature reserves and areas 
listed in the Flemish Forest Decree. At the Eurupean level, there exists a European list chat 
is not cunnected to any legislative instrument. 
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3. ECOSYSTEJ\IS AND ARE.\S OF HIGH BIOLOGICAL \'ALCE 

The description of the Flemish biotopes is based on the Biological Evaluation Map for 
Flanders and on derived land use maps. Table 3 summarises available information for the 
main biotopes found in Flanders. As a region is often described as a complex of mapping 
units, it is difficult to give a precise estimation of the surface area of a biotope and data are 
presented as 'minimal area' and 'maximal area'. 

Table 3. Surface area of the main (semi-)natural biotopes in Flanders (after VAN L \NDL'YT et al. 1 999). 

Biotope :\!inimal area (ha) Maximal area (ha) 

Heathlands and fens 9,800 18,400 

Marshes 5,800 15 ,400 

\X'etlands 8,925 1 1 ,985 

Dunes 1 ,440 2,940 

Semi-natural grasslands 4,640 8,8"'11 

Species-rich grasslands 9,ro 1 1 ,450 

Grasslands with disseminaced biological value 29,050 42,630 

Pioneer vegetation 3,�5o 6,61 0  

Scrubs 585 985 

Mesophilic forests 22,550 56,410 

2 
Forest fen with S phagnum and purple moor-grass, Molinia cam1/ea. Koersel, Province of Limburg (photograph by 
]. P.\OŒT, lnstitute of Nature Conservation). 

BIC l l ) l \ï'.llSl 'n < >I TI i i  R I  <d <  >\.� 1 D Î\.< ll{TI I SI 1 3 1 1  



3. 1. Heathlauds a11djèns 

Heathlands are ecusystems developing on poor, usually acid, sandy or gravely soils in 
lowlands while fcns are ecosystems developing on alkaline, neutral or slightly acid wet peat. 
ln Flanders, biotopes belonging to these groups include oligotrophic to mesotrophic 
waters, dry heath, Atlantic wet heath (Eriretmn tetralicis), sometimes with species of raised 
bogs, dry heath with f 'acci11i11m (Cal/11110- L ·accinietmn), heath of raised bogs ( f ·acci11io­
Ericet11m), sometimes with dominance of ,\Io/i11ia caemlea, several types of degraded heath, 
inland drift sands, active raised bogs, degraded raised bogs, species-rich ,'\/ardus grasslands 
( I  ïolion ca11inae) and unfertilised dry grasslands (Thero-Airion) . 

Heathlands and fens together cover 0.7 to 1 .4 � �  (9,800-1 8,400 ha) of the total surface of 
Flanders. They are mostly found in the northeastern part of the region (Kempen). Heath­
lands in East and \X'est Flanders are particular, as they form an intermediate variant of the 
North Atlantic heath (from Kempen to North Germany) and the Atlantic heath (England­
Brittany). Nowadays, the area of this heathland is very reduced and only small remnants still 
exist. More than half of the surface area < >f heathlands and fens disappeared during the past 
decades, following the lack of management (i.e. spontaneous forest development) or 
deforestation. Fens also suffered hea\·ily from atmospheric pollution and eutrophication. 

Although heathlands host a relatively low number of plant and vertebrate species, thcy are of 
crucial importance for invertebrates. They also accommoda te the greatest number of Red List 
species, in particular for plants and invertebrates. for example, 1 1  species of butterflies are 
found in Flemish beathlands, three of these are extinct wbile the otber eight are threatened. 

LeJ!,al protection and international importance 

Heathlands and fens are now better protected, thanks to their status as Special Areas of 
Conservation under the EU Habitats Directive and their inclusion in the Flemish Ecolo­
gical Network. Appropriate management practices start to improve the state of flora and 
fauna in the large heathlands. Management of small beathlands and fens remains inadequate, 
especially when these are surrounded by agricultural land. Small areas should be better 
isolated from the influences of intensive agriculture, especially regarding drainage and 
fertilisation. Special interventions in the water systems are required and buffer zones with 
less intensive agricultural activities should be established arouhd the heathlands. 

3.2. ,\larshes and 1ntlands 

3 1 2 

Marshes are typical plant communities developing on wet but not peaty soi!. They include 
herbaceous vegetations as well as marsh forests and form a rather heterogeneous group of 
biotopes, of which the main ones are reedlands (Phragmition), vegetations of Scirp11s 
maritim11s, vegetations of Cladi11m marisms, tall sedge vegetations (Alag11ocaricion), quaking 
fens, acid fens (Caricion curto-nigrae), alkaline fcns (Caricion daz•allianae), dune slack calcareous 
fens and moist tall herbaceous vegetation with Filipendula tdmaria. 

Marshes cover only 0.5 to 1 . 1  % of the total surface of Flanders. They consist mostly of 
reedland, moist tall berbaceous vegetation with Filipendula 11/maria and mesotrophic ash-
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aider wood. Other biotopes occupy very limited surfaces (max. 300-600 ha). Marshes are 
distributed ail over the Flemish territory, mostly in brook and river valleys. Alkaline fens 
are only found in the Kempen region. 

Recent trends in the distribution of marshes and wetlands are not available, but the 
comparison between historical maps and the current situation shows that chey have strongly 
regressed. Their surface area is now highly fragmented. The main regression causes include 
drainage and changing land uses (including reforestation, deforestation and transformation 
into grasslands). Most types of marshes disappeared almost completely. Tall herbaceous 
vegetations with Fi!ipmdtda 11/111aria are rare to extremely rare in Flanders while reedland is 
rare to very rare. 

Their fauna and f1ora are very rich and specific. Many threatened plant species are found in 
tall sedge vegetation, quaking fens, acid and alkaline fens. About half of Flemish Red List 
dragonf1ies ( 14 species), five of which are already extinct, are characteristic of marshes and 
wetlands. For buttcrflies, the situation is not better. Out of a total of eight species found in 
marshy areas, six are currencly extinct in Flanders and two are threatened. 

The conservation of marshes and weclands is only possible through the strict protection of a 
number of rare habitat types. Marshes play a crucial role for water purification and storage 
as well as nature conservation. This is particularly the case in buffer zones and verges of 
waterways or in f1ood plains. Thus, the amelioration of water quality, in particular the 
reduction of pesticides and nutrients, is a primary condition for the conservation of 
biodiversity in those areas. 

Other wetlands occupy only 0.4 to 0.6 °10 (5,260-7,970 ha) of the Flemish territory. Eutrophie 
waters occupy the largest surface (3,240-5, 1 30 ha) and are concentrated in the valleys of the 
rivers Scheldt, Demer, Dijle, Senne, �ete and in the '\'ijvergebied Midden-Limburg'. 

Biotopes typical for sait and brackish water are only found alung the coast, the upper part of 
the river Scheide, in the creek area of the Province of East Flanders and in the polders. Ali 
biotopes typical for sait and brackish water are extremely rare and are recognised of 
international importance. 

Legal protection and i11ternatio11al importance 

Many marsh and wetland areas are now protected under the ElJ Birds and Habitats 
Directives or under international conventions. The Convention on \X'etlands of Interna­
tional Importance especially as \X'aterfowl Habitat (Ramsar Convention, 1 97 1 )  has put 
forward a number of criteria in order to determine whether a wetland area is of international 
importance to water birds. Two of the most important criteria are based on bird numbers. 
The first criterion reguires the regular presence of at least 1 % of all individuals of a 
population or subpopulation. The second criterion requires the regular presence of at least 
20,000 water birds. 

The first designation of Belgian Ramsar sites in 1 984 was based upon KL11JKEN ( 1 972). 
Following information from the Flemish Institute of Nature Conservation, SCOTT & ROSE 
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(1 996) gave an oven:iew of ail areas in Flandcrs where the 1 % criterion is reache<l from 
1 99 1 /92 to 1995/96. 

Four sites in Flanders arc currently protccted under the Ramsar Convention: 'Het Zwin' 
and its sùrroundings (530 ha), 'De Blankaart en de IJzerbroeken' (2,460 ha), 'De Schorren 
van de Bene<len-Zeeschelde' (398 ha), and ' Kalmthoutse Heide' (2, 1 83 ha). The coastal 
shallows 'Vlaamse Banken' in the J\iorth Sea (1 ,700 ha) belong to the federal competence. 
Thrce more sites have been proposed but have not officially been designated yet. 

Flanders accommodates more than 5 °10 of the total population of seven species, which 
makes it an area of international importance for those species: the pink-footed goose, 
greater white-fronted goose, Eurasian wigeon, gadwall, common teal, northern shoveler 
and common pochard. The Flemish coastal polders accommo<late among others mure than 
90° ;, of the total Spitsbergen population of pink-footed gnose each winter. 

3. 3. Grass/ands 

3 1 4  

The group of biotopes referred to as 'historically permanent grasslands' include scm1-
natural grasslands, species-rich grasslands (including relies of semi-narural grasslands) and 
grasslands with disscminated biological value. 

Semi-natural grasslands include dry calcareous grasslands (Brometa/ia erectt), grasslands on 
decalcified dunes, moderately fertilised wet meadows (Calthion), unfertilised wet meadows 
(Alo/inion caeru!Me), mesophilic hay meadows (Arrhenathrrion datioris) and the moderately 
fertilised wet meadows <lominated by ]tmms. Species-rich grasslands include species-rich 
permanent pastures (sometimes in transition to wet meadows) and sait marshcs with 
permanent pastures containing ditches or micro-relief. Grasslands with disseminated 
biological value include species-rich permanent pastures with ditches or micro-relief some­
times including elements of reedlands or Ca!thion grasslands. 

Semi-natural grasslands occupy only 0.3 to 0 .6% of the Flemish terri tory (4,640 to 8,87U ha) . 
The total surface of species-rich grasslands is not exactly known for Flanders. Grasslands 
with disseminated biological rnlue are considered rare, covering 0.9 to 1 .3% of the Flemish 
territory. These grasslands have been mown and/or grazed fur many years, leading to a high 
biological diversity. \X'hen pluughed and re-sown, much of this diversity is lost. Eutrophi­
cation, overgrazing and desiccation through the lowering of the water table also threaten 
biodiversity. Random samples taken in the Flemish polders indicate that 50% of the total 
surface of historically permanent grasslands was lost between 1 980 and 2UUO. 

Little quantitative data are available for species in grasslands. Most of the existing data 
refers to semi-natural grasslands. For example, more than one-third of Red List species of 
spiders and one-third of Red List species of butterflies are found on unfertilised dry 
grasslands. This large number indicates the importance of those grasslands for bioJiversity 
in Flanders. It should be noted that one-third of the species originally occupying semi­
natural grasslands have already become extinct. 
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Legaf protection and international importance 

Adeguate rules are urgently needed to stop this negative trend, as historically permane1:t 
grasslands are unique and very important among others for migrating birds. The Nature 
Decree of 1 997 forbids the change of historically permanent grasslands into specific 
categories of land use destinations. Fertilisation limitations and management agreements 
can also bring improvements. However, due to the fragmented and ad hoc application, 
effectiveness is very low. Moreover, the multi-functional use of the historically permanent 
grasslands causes much tension and challenge. At rhe European level, the EU Habitats 
Directive protects most types of historically permanent grasslands found in Flanders, while 
the EU Birds Directive protects a number of grassland bird species. 

3 
Meadow with soft rush, ]1111ms effi1s11s, and cuckoo flower, Cardamine pratensis (photograph by Y. Ao \\!S, lnstiture 
of Nature Conservation). 

Bl( ) l ) I \ J 'l {� l 'I ') ( li '1 ' 1 1 1  R l < , l ( l ;\. �  \,l )  l\. ( ll{'l'I I S i · \ 3 1 5 



3.4. Forests 

3 1 6 

The forest cover is relatively low in Flanders (less than IO�o of the territory). lt differs 
considerably from one area to another, the major wooded areas being located in the 
Kempen. 

J\Iuch of the forest biodiversity has been lost over centuries due to massive deforcstation 
and vcry intensive forest use. Present Flemish forests often consist of relatively young, 
even-aged stands with little structural variation. Old trees, bright clearings and dead wood 
are rather scarce. Remaining forested areas are very fragmented -less than 10% cover more 
than 400 ha- and often incomplete from a biological point of view. Forest also suffers from 
environmental impacts such as acidification. As a consequence, many forest species are 
threatened or extinct. This is the case of mushrooms (macrofungi), for which man y forest 
species are currently threatened: many mycorrhizae and saprophyte species of nitrogen­
poor forests suffer from eutrophication, whereas other species are sensitive to acidification. 
This latter factor particularly affects conifer forcsts, where 1 8 �  o of typical mushroom 
species are currently extinct and another 29 °,o are critically endangered. As far as the fauna 
is concerned, studies carried out in 56 wooded areas identified 932 species from 43 taxa, of 
which at least 12°10 stand on the Red List. Occurrence varies greatlv from one group to 
another and it is difficult to extract general distribution patterns. 

Legal protection and international iJJJportance 

Fortunately, forest management practices changed during the last decade. The Flemish 
Forest Decree (1990) lays the basis for the new forest policy, in which the protection of the 
remaining 'old-growth' or semi-natural forests is a key element for the conservation of 
biodiversity. The transformation into a more diverse structure and composition, the use of 
local tree and bush species, the aging of trees, the preservation of dead wood and the 
creation of bright clearings are strongly encouraged. 

Data on the results of this change in management strategy are not available yet. Of course, 
changes in forest maturity cannot be carried out on a short-term basis. Although there is 
already more dead wood in our forests, it is still limited. The trend for a number of forest 
species improves, especially for birds. The latter is mainly attributed to the aging of trees. 
Many threatened plants and invertebrates rcact much more slowly to habitat improvements. 
Sorne factors are also far more difficult to recover. One of these is acidification of forest 
soils, which still continues. This is particularly threatening for forests of moderately acidic 
soils such as the valuable 'old-growth' forest complexes in the central part of Flanders. Soi! 
acidification is also one of the major causes of increasing tree mortality. This cannot be 
solved by improved forest and nature policy alone. A fine tuned general environmental 
policy will be needed. 

Eight forested habitats listed under the EU Habitats Directive are found in Flandcrs, 
including two priority types (bog woodlands and relict alluvial forests with .Aln11s gf11tinosa 
and Fraxinus excefsior). 



3.5, Rtmning and stagnant water 

Waterways (rivers, streams, canals and polder ditches) and their valleys are important linear 
elements of the landscape. They do not necessarily accommodate typical flora and fauna, but 
form very important migration routes for many species. \1(/aterways can be divided into four 
major types: streams (1 1 ,923 km or 74%), rivers (501 km, 3%), tidal rivers (224 km, 1 %) 
and man-made waterways (3,564 km, 22 °10). The amount of standing waters is also quite 
extensive, with some 5,700 lakes and ponds inventoried in Flanders (7,500 ha). The 
percentage of waterways and ponds with good water quality in combination with valuable 
structural characteristics is extremely low. 

During the nineties, the extension of water purification plants resulted in reduced water 
pollution. A number of invertebrate and fish species reappeared in the region. The Belgian 
Biotic Index (based on the inventory of invertebrates) shows that water quality of most 
brooks improved during the last decade. The highest improvement was recorded for the 
most polluted waters. The number of sample points with very high water quality increased 
too, but is still restricted to only 7% of the locations. The fish index indicates a critical to 
poor quality: only 10 of the 965 locations sampled showed an index of high natural quality, 
the basins of the Meuse (8 locations) and Nete (2 locations) being the most valuable. Spring 
brooklets and the larger lowland brooks are amongst the most valuable brooks. However, 
even in the most precious brooks, invertebrate populations vary strongly from year to year, 
which indicates instability. Only some of the smaller spring brooklets and lowland brooks 
that flow through pristine river valleys attain a continuously high water quality. 

Too often, severe environmental pressures affect very valuable watercourses. Although 
direct dumping of waste materials clearly decreases, diffuse pollution continues to grow. In 
watercourses with naturally very low phosphate concentrations, a small increase is mea­
sured which is due to a graduai influx. Even these limited changes are responsible for 
changes i!]. the aquatic communities. ln addition, historical pollution such as the accumula­
tion of heavy metals causes more and more problems. Intensive land use in river valleys 
results in reduced water quality and simplification of structural characteristics of the 
courses. Naturally meandering rivers and brooks are only found in marshes, forests or 
historically permanent grasslands. In agricultural land, these watercourses are usually 
straightened, while riverbanks are usually reinforced in urban areas. At numerous locations, 
dams, culverts or waterfalls block the network of watercourses. Migration of many species, 
especially fish, is seriously hampered or even impossible, which results in isolated and 
fragmented populations. 

Flemish standing waters are strongly polluted. Most water bodies suffer from a vast 
nutrient influx. Fens in the Kempen and the Flemish sandy region are usually acidified. 
Only in a very limited number of relict areas, water quality of standing waters is still 
satisfactory. Sorne smaller and younger brook systems and deeper excavations are of better 
quality. To restore the pure quality of standing waters, a general improvement of the 
environmental quality (atmospheric depositions, ground and surface waters) is needed. The 
management practice applied in many standing waters is far from nature friendly. Progress 
is urgently needed. 
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4 
The 'GoorYijver' in Retie (Prm·ince of Antwcrp) originated as a consequence of sand extraction and is now part of 
a designated Habitats Directi,·e site. On the foreground, in the water: bulrush ( TJ'pha latifolia) and common ree<l 
(PhraJ!inites australis). On the background: grey willuw (Salix cinerea), siker birch (Bet11/a pendula) and Scots pine 
(Pi1111, srlrestrù) (phomgraph by J. P \( KFT, lnstitutc of Nature Consen·ation). 

Lega/ protection and international importance 

The new water policy regulation is steered by the E uropean directive for establishing a 
framework for community action in the field of water policy (the EU Water Framework 
Directive, adopted in 2000). The aim is a better integration of water use and water 
management. To achieve the quality ambitions in the field, a better integration of the 
'renewed' environmental and country planning is necessary. Together with transport and 
agriculture policy, these policy fields have to generate more space for water and nature. The 
development of area-specific standards, better t uned to the specific needs of the water­
courses, is necessary. 

The main objective of the EU \1C1ater Framework Directive is to reach a good ecological 
quality in ail surface waters. A good ecological quality is described as a situation showing at 
the maximum a slight disturbance compared to an undisturbed situation. ln addition to a 
global quality improvement, the Directive asks specific attention for the quality of estuarine 
and coastal waters. Towards 2004, the EU Member States are bound to prepare a list with 
protected areas under the Water Directive. The specific objectives for each of those 
protected areas should be completed by 2015 .  

3.6. Coastal dunes 

3 1 8  

Coastal dunes inclu<le different biotopes such as embryonic shifting dunes, shifting dunes 
along the shoreline with Ammophi/a arenaria (white dunes), fixed coastal dunes with 
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herbaceous vegetation (grey dunes), Atlantic decalcified fixed dunes (Cal/11110- Ulicdea), 
dunes with Hippophae rhanmoides, dunes with Sali:,· repens ssp. argentea (Sa!icio/1 arenariea), 
wooded dunes and humid dune slacks. 

Dunes can be found ail along the Flemish coastline. However, they are very fragmented as 
more than 50% of the original dune area has already disappeared. The high pressure on 
dune ecosystems arises mainly from tourism, including the expansion of tourist accom­
modation, but also from agriculture, industry and desiccation. Desiccation is caused by the 
pumping of ground'-<·ater, the drainage of polders and a diminished rainwater infiltration 
due to urbanisation. lt is a very important pressure for nature conservation in the dunes. 

The coast and coastal dunes are ver� rich in species. For instance, 862 species of higher plants 
(67% of the Flemish total) are found in an area of 7,500 ha (0.55 °1,, of the Flemish region). 
Depending on the taxonomie group, 5 to 10% of the species distributed along the coast can be 
considered as specific to the dune biotopes. The management of the coastal dunes is still 
dominated by their protective role against the sea. In the future, an adequate management of 
the coastal dunes has to give more importance to the natural values of these habitats. 

I "egal protection and i11ternatio11al importance 

ln the seventies, the zoning plans for the Flemish coastal areas protected approximatelv 
3 ,100 ha of coastal dunes under the status of nature reserves. During the following years, a 
large part of this 'area was lost to ever-increasing urbanisation pressures. The Dune Decree 
of 14 J uly 1993 now distinguishes two categories of protected areas: areas where limited 
agricultural activity is allowed and prntected areas where building activities are absolutely 
forbidden, except for nature development and coastal protection. 

Coastal dunes are also included in the list of habitats protected under the EC Habitats 
Directive. Two priority habitats are found in Flanders: fixed coastal dunes with herbaceous 
vegetation ('grey dunes') and decalcified fixed dunes with E111petm111 nigr11111. 

3 .  7. [ -'rhan areas 

Nature in urbanised areas corresponds to green areas within the surrounding grey urhan 
environment, pockets where one feels good and wild tlora and fauna can establish 
spontaneously. In general, the Flemish urban environment harbours Jess species than the 
surrounding natural areas. Many species are very common species, usually adapted to 
cultivated conditions, or imported (invasive) species. The natural state can be improved 
by planting native species, or by allowing spontaneous (re)colonisation. 

4. E1'\'IRONMEl\ff,\L DISTl'RBi\'.\a(TS 

Changes in environmental quality due to eutrophication, acidification, desiccation, pollu­
tion and 'or habitat fragmentation impose heavy pressure on fauna and flora. These major 
problems in Flanders are detailed below. Other human influences on nature include the 
over-exploitation of natural resources (hunting, fishing, harvesting) and the trade in exotic 
species (agriculture, forestry, gardening, pet trade, aquaria, etc.). 
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4. 1 .  E11trophicatio11 

Nature is flooded by an excessive nutrient influx from the air, surface waters, ground water 
and too often through direct over-fertilisation. These nutrients are assimilated by the 
vegetation or animais, fixed to the soi!, or are transported downstream by mcans of ground 
and surface waters to river valleys, estuaries, and finally to the sea. The nuttient level in 
Flemish waterc< >urses is amongst the highest in Europe. Nitr< >gen concentrations in 
Flemish watercourses are decreasing but remain high, with more than 40°"<> of the sample 
points above the 50 mg/1 level (VAN STEERTF.Gfü,l 2002). Because the nutrient input exceeds 
the nutrient output in most systems, nutrients accumulate practically everywhere. In every 
ecosystem, the nutrient excess disturbs the ecological balance. In most cases, biodiversity 
drops. During last century, vegetations of nutrient-rich environments gradually replaced 
the vcgetations of nutrient-poor environments ail over Flanders. 

Over-fertilisation also induces the regression of man y species groups such as invertebrates 
or fungi. The present policy that aims to tackle the problems at the source should limit 
nutrient emissions. However, the atmospheric nitrogen depositions barely decreased. 
Nitrogen emissions are still far above the medium-length objectives set out by the 1 991  
EU Nitrates Directive for maxim1;1m admissible concentrations (\',\N STEERTEGF.::--1 2002) . 
Nutrients continue to accumulate in nature, constituting a disturbance factor that will last 
for a long time in the future. Nutrient load can be reduced locally by reducing the input or 
by exporting nutrients through hay or sod removal. The knowledge on nutrient flows 
through the landscape and the consequences for nature is still very fragmentary. There is an 
urgent need for monitoring, norms based on natural limitations and modelling of nutrient 
flows with particular attention for the most vulnerable ecosystems. 

4.2. Acidification 

Natural acidification is accelerated by atmospheric depositions, and sometimes by changes 
in hydrology and vegetation. An important sicle effect of acidification is the release of toxic 
aluminium. During the last 50 years, soils of many Flemish forests have becomc more 
acidic. Biodiversity in these forests, especially for naturally moderately acidic forests, is 
threatened. In particular, the state of the old broad-leaved forests of the loamy region and of 
mesotrophic waters is critical. Thanks to the reduced emission of sulphur dioxide, acid 
depositions have decreased from more than 1 7,000 million acid equivalents in 1 990 to Jess 
than 1 1 ,000 million acid equivalents in 2001 (V AN STEERTEGEM 2002). However, these 
depositions are still too high for nature. In order to reach policy goals (national emission 
maxima) more effective actions are needed. The area-specific policy in relation to acidifica­
tion has to pay particular attention to ecosystems of moderately acidic environments. More 
applied research is necessary to formulate recovery actions for degraded forest soils, while 
data collection should be organised to follow up the state of sensitiYe ecosystems. 

4.3. Desiccation 
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Flemish legislation and policy plans increasingly recognise the problem o f  desiccation. 
However, progress in the field is slow. The implementatiori of the European \X'ater 
Framework Directive should speed up actions. The total amount of water resources is 



crucial in policy actions against desiccation. Based on the specificity of each type of 
environment, the sectors involved in water extraction should evaluate the amount of the 
different types of water sources that can be used for different activities. The number of 
water extraction points (among others for agricultural use) is still rising, and, coupled to 
additional illegal extractions, leads to an ever-increasing desiccation problem. Keeping 
ground water for high quality usage (e.g. drinking water) and using alternative sources (e.g. 
rain) where possible should improve the state of nature. Actions to reduce desiccation go 
hand in hand with actions to reduce flooding. These are area-specific initiatives where 
knowledge of the water system on the one hand, and of water extraction and drainage on 
the other, is crucial. Objective methods to assess desiccation effects and long-term mon­
itoring of (ground) water levels are necessary as a base to formulate policy measures. The 
realisation is of primary importance. 

There is a strong interaction between desiccation, acidification and eutrophication. A 
disturbed water balance influences soil properties. Maintaining acid rain in the upper layer 
or decreasing seepage can cause acidification of the soi!. The lowering of the groundwater 
table leads to an increased mineralisation of organic matter and can lead to an increased 
eutrophication. 

4.4. Pol/11tion 

Heavy metals constitute an important problem in several Flemish localities. Measurements 
in plants, woodlice, spiders, fish and tits (Parns spp.) indicate that heavy metals accumulate 
in the food chain. The distribution patterns coincide with historical contamination sources. 
For a number of contaminants, the latter is regionally determined. As an example, 
important cadmium and zinc concentrations are found in contaminated soils in the Kempen 
area for both woodlice and fish. There are only limited data available on the possible effects 
for these organisms. Sorne point studies indicate deleterious effects in various organism 
groups from different trophic levels in the food chain. These are growth limitations in 
plants, genetic adaptations in spiders, a reduced condition in gudgeon (Gobio gobio) and 
reproductive problems in tits. In order to assess the effects of pollution such as heavy 
metals on ecosystems, it will be necessary to select appropriate indicator species and to 
develop a continuous monitoring system. At the moment, much attention is paid to the 
reduction of emissions to prevent further pollution. However, parallel to this, additional 
attention is needed to study existing historical contamination and contaminant flows 
through the system. These are not only responsible for the present effects on ecosystems, 
but will be of continuous importance because of lag effects. In some situations, such as 
heavy metal contamination of ground and surface waters, important effects have not 
appeared yet! 

4. 'i. Habitat fraJ!.mentation 

Fragmentation can be defined as the loss of structures and order. Habitats become smaller 
and more isolated. The connectivity between habitats is also reduced due to intensified land 
use (such as urbanisation) and the associated increase in disturbances, such as pollution and 
noise. The number and size of barriers increase, and, as a consequence, small isolated 
populations become vulnerable to extinction. 
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The knowledge on the impact of habitat fragmentation on nature is itself very fragmentai. 
The problem of fragmentation is recognised in present policy and is incorporated in several 
pol1cy plans and notes. The realisation of these plans is a priority aim for the next years. A 
small number of 'defragmentation' (or connectivity restoration) actions are prepared, but 
due to elaborate administrative procedures, the realisation in the field is largely delayed. The 
realisation of these 'defragmentation' actions is not sufficient. lt is necessary to assess the 
effective use by the target species, and to monitor the impact on their populations. 

Many freshwater fish populations decrease because their migration routes are blocked by 
weirs, water mills and dams. The impulse to migrate disappears because the water speed 
decreases above a we1r. The Benelux Decree concerning Fish Migration postulates that by 
201 0  fish migration should be possible, for ail fish species in al! watercourses of the Benelux. 
To comply with this, a priority map was constructed. Based on the standstill principle 
(nature should not decline any further), it was chosen to start with the most valuable 
watercourses. The migration bottlenecks of this priority map can be consulted at http:// 
vismigratie. instnat.be (in Dutch). 

Habitat fragmentation is caused especially by an increased use of the open space: the 
surfaces occupied for residcntial building (+ 25 % ), industry (+ 29 ° �) and trade (+ 1 9 � o )  
ail increased during the last decade. On the othcr hand, the use of open space for agriculture 
decreased with 5 °·o (\' AN STEERTE<;J..l\l 2002). 

For many animais, road infrastructure is an important barrier. The impact of increased 
traffic, as seen in Flanders, needs to be careful ly interpreted. Increasing traffic seems to have 
only a limited effect on major roads as these roads are always a barrier, even with low traffic 
intensity. On smaller roads however, traffic intensity is a much more important factor. 

5.  ACTI01\;S TO DEn'.LOP :\ND Sl1ST -\11': BJODl\'F.RSITY 

5. 1. Toll'ards more space for 11at11re 
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The Birds Directive ( 1979) and the Habitats Directive ( 1 992) are European directives for 
respectively the protection of birds, and the conservation of natural habitats and wild fauna 
and flora. Special Protection Areas under the Birds Directive have been designated in 1 988. 
Special Areas of Conservation under the Habitats Directive have been identified and, after 
approval by the Flemish government, proposed to the t,uropean Commission for their 
incorporation in the list of 'Sites of Community Importance' that will constitute the 
European ecological network (Natura 2000). The European Commission announced in 
September 2000 that they would take Belgium to the European Court of Justice because the 
translation of the Habitats Directive into national legislation was not sufficient. The 
Flemish government decided to accelerate this translation and, in 200 1 ,  42,000 ha were 
added to the list of proposed sites (while 1 0,000 ha were dropped due to refinements) . At 
the moment, about 102,000 ha have been designated. Like practically al! European 
members, Flanders experiences some problems with the protection of its designated areas: 
in 200 1 ,  1 1  cases on specific violations of the Birds and Habitats Directives were on trial in 
Flanders. A bctter structured organisation to handle these cases and transparent procedures 
to follow up violations are needed. An important issue is the need for the rapid realisation of 



agreed compensation measures when designated areas are affected for "compulsory reasons 
of general and critical public interest". 

The Special Protection Areas and the proposed Sites of C:ommunity Interest will be 
included in the 'Flemish Ecological Network' (VEN), or in nature zones with mixcd 
fonction. The _YEN is a coherent and ecologically functional cluster of natural areas whcrein 
management practiccs are oriented towards the conservation and development of high­
standard nature. Nature conservation preccdes other activities. The Flemish governmcnt 
endeavours to designate 125,000 ha. 

The VEN is supported by an ' lntegral lnterweaving and Supportive Network' (IVON) that is 
composed of so-called interweaving areas (150,000 ha) and of interconnecting areas between 
the natural areas of VEN and !VON. Although the aim of management is to preserve high­
standard nature, other human activities such as agriculture, forestry, military activities or the 
extraction of drinking water are allowed in I\'ON. The connective areas are also important to 
allow the migration of plants and animais betwecn populations and natural arcas. The Flemish 
government plans to designate 1 50,000 ha as nature zones with mixed fonction. 

At the moment, the preparation of the designation process has started. lt is a complicated 
process that requires frequent tuning with other policy fields and local authorities. 
Agricultural structure, regional planning, regulation of environmental quality, integral 
water management and the like are al! involved. During the process, much attention is 
devoted to an easy communication and early policy agreements. This proccdure should 
result in an improvement of the integrated management at the official level. It is rccom­
mended that voluntary organisations that are directly involved (forest, agricultural and 
nature organisations) can play a forma! role. ln this way, they are also more closely 
involved in the subsequent distribution of information and the enforcement of the plans. 
Based on the present state of the designation procedure, it is doubtful whether it will be 
realised towards 2003 . More people are needed, both in the administration and the scientific 
staff. 

Regional planning forms an important base to create the neccssary spacc for nature and, as a 
consequence, the designation of Vl •'.N and I VON. The administration of regional planning 
is responsible for the enforccment of the Decree on Regional Planning (1 997) and the 
Spatial Structure Plan for Flanders (1 997). Due to the extensiveness of the assignments, 
priorities need to be formulated. At the moment, the implementation plans barely take 
narure into account. The total area of natural areas and nature reserves listed in the country 
planning schemes has increased by 6,41 1 ha during the period 1 994-2001 . In order to 
achieve the goal of an extra 38,000 ha of green areas towards 2007, as fixed in the Spatial 
Structure Plan for Flanders, an accelerated implementation is needed. The major obstacles 
that remain concern the old, not yet expired land parcelling and the illegal weekend cottages 
in green areas. Good complementarity is nccded between the three decision-making levels 
(regions, provinces and local authorities), in order to attain a coherent system of protection. 
lt is therefore important to keep the provinces and local authorities formally informed on 
the progress made in the designation of the regional VEN and !VON. The provinces can 
actively contribute through the associated Provincial Spatial Structure Plans. For the time 
being, it is necessary that both the Provincial and the Municipal Spatial Structure Plans state 



that they will give priority to VEN and IVON over their own plans, when more 
information becomes available. 

5.2. Hixher q11ali(y for nat11re 
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Nature and forest reserves fulfil an important role in the realisation of high quality nature. 
Early 2001 ,  Flanders comprised 743 nature and forest reserves with a total surface of 19,700 
ha for nature reserves and 1 ,600 ha for forest reserves (these include both officially 
recognised reserves and reserves that applied for ratification) . lt is clear that the total 
surface of nature reserves increases, but it is insufficient to reach the goal of 50,000 ha by 
2007. Many reserves are located on rented land and their status is insecure in the long run, 
even though financial support by the Flemish government has increased. Moreover, the 
nature reserves are not evenly distributcd ovcr the different ecoregions. There are relatively 
more nature res(;'.rves in the sandy regions in the eastern part of Flanders. Because forests are 
under-represented in Flanders, the Flemish government aims to extend the total surface 
with 1 0,000 ha towards 2007. Howcvcr, the present progress is too slow to realise this goal. 

Early 2001 , 268 nature and forest reserves (1 1 ,243 ha) were officially recognised in Flanders 
by the government. This status can only be granted to natural areas belonging to 
associations or the government. The recognition of a reserve entails a contract with 
specified results·, which must be achieved, and allows subsidies for management, monitor­
ing and public access. Management practices should conserve or develop predefined 
specific nature target types. In this regard, a first manual for monitoring focal species 
and groundwater levels in recognised reserves has been compiled, while a second one is in 
preparation (monitoring of management). A monitoring programme for forest reserves was 
started in 2000. There are no monitoring requirements for the other types of reserYes. 

Specific 'nature development projects' are usually designed for large interconnected areas 
for which 90% of the surface area is situated within the Flemish Ecological Network or in 
green, park, buffer or forest areas of the country-planning scheme. Nature development 
projects comprise a set of measures and activities focussed on the optimal organisation of 
space for conservation, restoration or development of nature. In January 2001 ,  1 3  nature 
development projects were finished on paper (total surface of 4, 190 ha). End 2002, the 
implementation of one project was finalised. Severa! others are in progress for the moment. 

Area-specific concepts are developed for large areas with a high amount of interconnected 
nature. Four of those are presented here. 

During the last century, the coast has been transformed into an urban network, where the 
only currently remaining natural fonctions are filled in by the few residual dune areas. 
'vC'ithin the natural areas, nature management and development have allowed some pro­
gress, but outside these areas (e.g. inner dunes), nature development is much more 
laborious. 

The project 'Living Border-Maas' uses an innovative and transboundary approach (Flan­
ders-the Netherlands) to nature development, grave] extraction, river management and 
flood protection. This project should create a large continuous natural area and should 



improve the status of a number of species such as the corn crake (Crex crex), night heron 
(Nycticorax nycticorax), kingfisher (Afcedo atthis), barbe! (Barbus barbus) and greater yellow 
rattle (Rhinanth11s alectorolophus). The implementation of the project, however, is very 
laborious because of obscure objectives and ineffective co-operation and communication 
among the different policy levels involved. 

The Scheldt estuary is a tidal system with a gradient from fresh to sait water, and contains 
numerous natural areas of international importance (Ramsar, Birds Directive, Habitats 
Directive). Fish biodiversity increased thanks to improved water quality. Severa! areas with 
a nature designation are situated along the banks of the Sea-Scheldt. ln the river forelands, 
this is less the case, but a positive shift from a sectoral to an integral approach in the 
planning of mariagement is noticeable. The realisation in the field, however, is very 
laborious. 

Integrated water management aims at a better integration of the different fonctions of river 
valleys. At the moment, two instruments are operational: 1) the ecosystem visions, usually 
for un-navigable watercourses, and 2) the ecological area visions for navigable water­
courses. Possibilities for nature development are formulated, taking in.ta account the strict 
basic conditions in the valley. A number of ecosystem visions are finalised on paper (Demer, 
Zwarte beek, Yser and Durme), but there is no realisation in the field, except for the Dijle 
valley where some first initiatives have been taken. 

5.3. Natllre e1'e1J'IJ'here 

Agriculture, as the most important manager of open spaces, shoulders a large part of the 
responsibility for the state of nature. Rur_al development schemes under the European 
Common Agricultural Policy offer farmers the possibility to endorse nature management 
agreements. ln this way, they commit themselves to enforce the so-called 'agri-environ­
mental measures' on their land. These include for example the postponing of mowing dates, 
the development of grasslands of high biological value and the preservation and creation of 
hedgerows or ponds. The system has just started but there is no monitoring program to 
follow up the effects. Due to the standstill principle (no decline of nature) and the 
'obligation to be careful' (possible damage to nature has to be prevented, restricted or 
recovered), the attention for nature grows in rural renovation and land re-parcelling 
schemes. Since 2000, ecological requirements are integrated in the land re-parcelling process 
and the resulting effects are monitored. 

The 'Environmental licence' postulates that an official permission is required for certain 
activities such as filling ponds or ploughing historically permanent grasslands. However, 
this obligation is not applicable to ail areas, leading to a lack of legal protection in some 
particular situations. For example, historically permanent grasslands in agricultural areas of 
high landscape value are not protected and can still be transformed into agricultural fields. 
Private owners need to apply for a licence to the local authorities (municipalities), while 
governmental services must apply to the provinces. The 'Nature administration' provides 
advice. The number of applications bas increased gradually over time. During 1999-2000, 
about 75% of the 3,000 applications concerned the felling of trees and hedgerows. Many fail 
to apply for authorisation for activities such as ploughing up historically permanent 
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grasslands. For practically ail pcrm1ss10ns, special stipulations are imposed, such as re­
plantation. Only a small number of applications are rejected. Often, there is no legal action 
when regulation is violated. l 'ndcr other circumstances (c.g. felling of trees), the regula­
tions are not very relevant for nature conservation. To make regulations more effecti\·e and 
give more timc to the priority aims of nature policy, one can scarch for alternative 
instruments. One of these prioritics is to increase the awarcness of the community and 
public authorities on the nature development permits. 

There are few data available on the integration of nature motives in other systems of permits 
(town planning, environment, etc.). Legislation there is merely symbolic and too vague for 
concrete applicat10n. More precise knowledge is needed on how to better integrate nature 
conservation objectives in granting permissions. The compilation of directives and the 
propagation of knowledge concerning nature-friendly actions could (hopefully) motivate 
local administrators. 

The application of compensations for habitat Joss needs a reference c< mtcxt, in order to 
provide guidance to the administrations that givc advice on, or issue permits. ln ordcr to be 
able to follow up on the counten·ailing measures, it is necessary to make an in ventory of the 
measures that have been agreed upon and carried into effect. It is the only way to check if 
the standstill principle bas been respected. 

Recent regulations on town planning and land parcelling show an increased interest in 
nature. The term 'spatially vulnerable areas' was introduced in certain implementation 
regulations on regional planning. The future VEN, as it will be designated, is taken into 
consideration. 1\ccording to the new regulations, the administration should give advice on 
the new applications for land parcelling or town planning, for all sites which arc in the 
framcwork of spatially vulnerable areas, such as green areas, parks, forests or agricultural 
land with ecological importance. The administrations invulved, however, arc insufficicntl\' 
trained in the application of the regulations on changes in vegetations and small landscape 
elements. 

5.4. ,\1a11 11nd 11at11re 
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Proper nature policy needs broad public support. The concept 'public support' is rather 
new in the Flemish nature and environmental policy. lt means that the public does not unly 
accept policy measures, but also that the public is actively committcd to the conservation of 
nature. Public support nut only concerns the general public, but also civil servants and 
politicians. Rcsearch on this topic in Flanders has mainly focused on the general public. I t 
bas shown that 94.5% of the Flemish population regards nature as important. For more 
precise questions, social factors such as area of residence, social class (education, profession, 
income) and age become determining for the answers. The amount of public support is not 
static. It can be increased by social (education, communication), legal (legislation, rules and 
regulations) and economic (taxes and grants) instruments. The Nature Report 2001 stresses 
the importance of a good communication to create a solid public support for nature. 

Ecological insight, appreciation of nature and nature-friendly behaviour can be stimulated 
by education. Education is a term with many angles of incidence. In our fast evoh·ing 
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society, it is no longer restricted to children and schools. Teaching about nature is clone by 
public bodies and volunteer associations in different manners at different levels in society. 
Many volunteers are involved in nature and environmental education. The primary and 
secondary education have taken their own responsibility by formulating minimum reguire­
ments on what pupils need to know. Higher education also takes initiatives. The most 
important bottleneck is the division of labour and complementarity. Target groups with 
high impact on nature get too little attention. They need a specialised education. 

5.5. i\Iore data for nature reporting 

R(/èrences 

A solid, well co-ordinated monitoring system is needed to compile a biannual report on the 
state of nature. Far more species need to be monitored. Networks for environmental 
monitoring nee? area-specific refinements. A (better) formulation of nature target types 
should allow the comparison of results recorded by the monitoring system with predefined 
objectives. A systematic monitoring of policy (both for measures taken, as well as for the 
results for nature) is needed. Finally, public support and education for nature can only be 
evaluated based on relevant indicators. Monitoring has to be tuned to specific needs of the 
system (species, habitats, measures, etc.) but needs integration where possible. 
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Biodiversity in Wallonia 

Etienne BRi\1'.Ql1ART, Catherine DEBRFYNL,, Louis-Marie DELESCAILLE & Philippe GoFF,\RT 

1 .  GE!'.ERAL O\'ER\'IE\X' 
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\X'allonia occupies a privileged position in Europe. It is not only located at the crossroads of 
the Atlantic and Continental regions, but also exposed locally to Boreal and sub-Mediter­
ranean influences. This specific location and the existence of a marked topographical, 
climatic and geological gradient are at the origin of a great diversity of habitats and species 
over a very small territory (16,844 km2) .  The diversity of abiotic conditions, together with 
the variety of past and present land use practices, make up the driving forces explaining 
current biodiversity. 

Nine biogeographical regions can be defined in Wallonia on the basis of landscape, climatic 
and soil conditions (see figure 1 and table 1 ) . Each of them is characterised bv specific land 
use practices and habitats. The 'hennuyo-brabançon' plateau corresponds to the area 
situated north of the Sambre and Meuse valleys .  As its soi! is made of a deep loamy and 
fertile layer, it is intensively used for agriculture and very few forests and extensive areas 
remain on this plateau. The southern part of the region is much more diversified and made 
of eight biogeographical areas. The soils are often shallow and contain different kinds of 
sedimentary rocks according to the region (e.g. limestone, sandstone and shale) . The forest 
cover is still important as these areas are not suitable for intensive land use. 

1 

- Plateau hennuyo-brabançon 
- Région mosane 

Condroz 
Herve 
Fagne-Famenne 
Calestienne 

- Ardenne 
Haute Ardenne 
Lorraine 

The main biogcographical regiom in Wallonia (based on data frum the Research Centre for Nature, Forests and 
\X'nod). 
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Table l .  Prcsentation of the main natural rcgions in \X'allonia. 

Natural region 

Plateau hennuyo-
brabançon 

Région mosane 

c:cmdn)Z 

Pa\'S de l ler\'e 

F�1gne-Famcnnc 

( :alcsticnnc 

Ardenne 

Haute-,\rdenne 

Lorraine 

Bedrock 

Inam and sand 

limcst< me, schist, 
sandsconc and 
gravel 

sandstone and 
limestonc 

chalk, limcstone, 
schist 

schist 
(and limcstonc) 

limcstone 

schist and 
sandstonc 

schist and shale 

sand, sandstone 
and lîmcstonc 

Land use 

intensi\'c crops 

fc ,rcsts and 
mca<l<J\\'S 

crops, mcadows 
and fnrcsts 

mcado\\'S and 
crops 

forcsr and 
mc:u.l< >ws 

crops, mcadows 
and forcsts 

forcsts and 
mea<lows 

forcsts and 
meado\\'S 

crops, mcadows 
and forcsrs 

2, H 1 ::,TORJC,\L E\'OJXTIO:\ or THE L \1'.DSC\PES IN \X',\LL01'1 \ 

Typical forest type Peculiarities 

Fa_�o-Q11erceft111J 

cliffs, calcarcous 
grasslands and slopc 
forcsts (, lccrir,n) 

Pri11m/o-Carpùœ/11m parklands and 
overmaturc trccs, ha.y 
mcadows, c:1lacarcous 
grasslands 

orchards, hedgero\\'S 

.\'tdlario-Carpù,et11m hay meado\\'s, 
hcathlands 

Ct1rtâ-l ;,{f!.e/J11JJ calcarcous grasslands, 
slopc forests 

I .,uz.11!0-!◄'t1J!,t'fl1111 wet grasslands and 
heathlands, slope 
forcsts 

1 't1ffinio-Bell1Ù/Jm1 

;\/dito-J 'a_�el "'" 

peat-lands, heathbnds, 
\\'Ct grasslands and hay 
meadows 

hay mcado\\'s, 
hcathlands, pcatlands, 
hcdAcrows, calcarcous � 
grasslands 

Before the rise of human populations in \X'estern Europe, natural landscapes were domi­
nated by oak and beech forest ecosystems where a very rich biodiversity was tu be found, 
Becausc of the development of agriculture and the exploitation of woody resources, such 
forcsts were progressively transformed, cleared and fragmented, As a result, pristine and 
natural forests are currently reduced to very small areas in Europe, As the naturalness of 
forest ecosystems decreased, some woodland inhabitants disappeared from our country, 
Auroch (Bos tat1ms), European bison (Bison honasus), brown bear (Urms arc/os), capercaillie 
( Tetra 11rogaf/11s), elk (Cerl'tls elaphus) and lynx (�}'li.Y (}•11_'\.') are famous examples of animais 
that lived previously in our forest ecosystems, I\iumerous small-sized species of plants and 
insects linked to old-growth forests and clamp microclimate underwent the same fate, for 
instance those species depending on overmature trees and large amounts of dead wood, 

Though they had a negative impact on true woodland species, ancient silvo-pastoral 
practices also created intt:resting habitats for wildlife, Traditional management such as 
coppicing, pollarding, slash and burn pract:ices, sod cutting, grazing, mowing, reed cutting, 
etc, fa\·oured landscape openness and the_ formation of specific habitats such as extensive 
grasslands, heaths, peatlands, reed beds, hay meadows, hedgerows, orchards, coppice and 
pasture woodlands, Such habitats have been widely represented al! over \'{iallonia during 
previous centuries, especially on stony and wet soils qf the Fagne-Famenne, Calestienne, 

,.,,, ,.,,, l .).) 
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Ardenne and Lorraine re1;ions. They sheltered very diversified plant and animal commu­
nities that formed a substantial part of the \X'alloon biodiversity. Hence, one-third of the 
Belgian flora is closely linked to heaths, dry grasslands and hay meadows ( TIEPERAERE & 
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FR.\NSEN 1 982) . Numerous threatened butter­
fly species are ais, , found in the same types of 
habitats (figure 2). As they have · fanmred 
habitat diversification and species richness at 
the landscape level, traditional practices are 
part of our bio-cultural heritage and deserve 
to be carried on in the framework of a strategy 
for nature conservation. 

Traditional villages usually· included small 
farms with enclosed gardens and orchards 
surrounded by arable fields fertilised with 
manurc produced by cattle and horse. These 
animais used to-graze in coppice woodlands or 
forests. ln many areas, herbs and grasses were 
eut after coppicing and the upper part of the 
litter was stripped and burned when dried out. 

Habitat and status of buttcrtlies in  \"\°allonia (bascd on Gor 1 .\RT & D1 
B \ST 2000). 

The coppiced area was used for cereal produc­
tion during 1 or 2 years. Thereafter, broom 
((;_ytistts scopari11s) sown or developing from the 
soi! seed bank, was used as fodder for sheep or 
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as litter. \X'et meadows, situated along streams and rivers, mires, wet heaths and fens were 
mown for winter fodder or litter. Animais usually grazed under the lead of herdsmen or 
shepherds and were taken back to the village every evening for milking and, especially, 
manure harvesting ( DELESC\ILLE 2002). 

Crowded flocks of sheep and goat exerted a major grazing pressure on wooded landscapes 
and transformed them in open habitats such as heaths and moors on acidic soils and 
calcareous grasslands on limestone. In 1 850, the number of sheep exceeded 1 50,000 in 
the Ardenne, with pastoral landscapes covering about 130,000 ha (NoJRF,\LISE 1 989). 

The surface of extensive landscapcs has bcgun to decrease in Belgium since the 1 847 law on 
commons improvement in a context of timber shortage and increasing international trading 
of food and wool. Since then, extensive grazing has progressively been abandoned and 
cattle and horses have been driven away from woodlands. Heathlands, peatlands and 
calcareous grasslands were considered as 'unproductive' areas and were afforested with 
pines and Norway spruce or transformed into permanent pastures and cereal fields. At the 
end of \X'orld War II, land reclamation speeded up with the use of new agricultural 
techniques and tools such as chemical fertilisers, ensilage and imported protein food for 
Jivestock (LAMBERT et a/. 2000, DELESCAILLE 2002). 

As a result, more than 90% of the landscapes produced by traditional management practices 
have been lost during the last century. At the same time, the total forest area increased by 
20 °,� while woodland structure and composition changed significantly. Coppice surfaces 
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were progressively abandoned and trans­
formed into conifer plantations for timber 
production (figure 3) (GÉRARD & L:\U­

RENT 1995) . 

These trends can be illustrated by two 
studies on landscape evolution: the Tailles 
Plateau in the Ardenne and the Viroin 
Valley in the Calestienne. On the Tailles 
Plateau, peat- and heathlands occupied 
more than 50% of the total area around 
1770. Two centuries later, most have been 
improved or reclaimed for permanent pas-E,·olution of the forest stand structure in \X'allonia during the 20th century 

(basec.l on (; i .R,\RD & LAl 'Rl'NT -1 995 anc.l LhCO,\ITE et al. 2003). 
tures or spruce plantations whereas relict 
peat- and heathland cover today less than 

broad-Jeaved forest also decreased considerably 1 % of the same area. The cover of 
following the transformation of old coppice into conifer plantations (table 2) (Dl'MONT 
1 975). 

Table 2. Evolution of landscape units in Ardenne (Tailles plateau) between 17�0 and 1970. The trend refers to a 
surface ratio onto the 1770 situation (after DDl< >l\:T 1975). 

1 �10 1ro Trend 
.\rea (ha) 0'o of tot. area Arca (ha) 0 o of tot. area 

Broad-lcaved forests 1 4,500 25°'o 6,500 1 1 °-·o 55% 
Conifcrous plantations 0 0% 25,100 43• .• + + + 
Heaths and moors 28,600 49% 100 0.2°1

0 99% 

Bogs 950 2°,0 5011 1 °- o  4no 
Peat-lands and wet grasslands 5,400 90 , 100 0.2°1

0 980. 
l 'rban and intensi,·e agricultural 8,550 1 5 ° 0 25,900 45 ° ·, + 203°•0 
areas 

The evolution of the limestone landscape displays similar trends. Calcareous grasslands that 
were largely distributed on stony soils of Devonian and Carboniferous limestone (Viroin, 
Meuse, Lesse and Ourthe valleys) vanished from most areas because of scrub colonisation 
or pine plantation; 92% of the calcareous grasslands of the Viroin valley have disappeared 
since 1 770 (table 3). Current grassland relicts are strongly isolated and impoverished 
(LEDl'C 2002) . 

In summary, the evolution of land use practices in \X'allonia have led to the progressive 
closure of the landscape, the increase in standing wood resources and the intensification of 
rèmaining agricultural areas. 
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Table 3. E\'olution of the surface (ha) of lnndscapc units in the \'iroin vallc, (Calestienne) betwcen 1770 and 2(1112. 
The trend refers to a surface ratio in comparison with the 1 ,�11 situation (after Li Dl'< 20112). 

1 77(1 18711 1964 211112 Trend 
f'orests 288 7 1 2  751 1 1 ,6(17 + 458" 0 
f'allows and calcareous grasslands (,1 1 • 4�� , ,  716  51  92°:o 

< :rnps 2,2115 1 ,885 855 7<,6 65% 
l ntcnsÎ\'C �rasslands 38() 357 1 ,c1�2 951 + 144° 0 
l'rban areas 55 82 1 27 155 + 182°, o  

3 .  BIOOl\'FRSITY i\l\D CURREl\;T ST \ Tl'S OI· so:-.!I•. H,\HIT,\TS Il\  \X'ALLOJ\L\ 

3. 1. Se111i-nat11ral open habitats 
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Semi-natural open habitats are characterised by specific and diversified plane communities 
that often produce mass flowering. They prm·ide interesting resourccs exploited by plcntv 
of specialised anthophilous and phytophagous insccts. Heathlands as well as dry and humid 
grasslands are key habitats for numerous insccts species (e.g. Orthoptera, Hemiptera, 
Lepidnptera and Hymenoptcra). They are also oftcn visited by specific and threatened 
reptiles and birds. For instance, the rcmaining population of black grouse ( Tttrao tetri.,:) is 
strictly dcpendenc on large areas of heathlands while whinchats (Saxirola mhetra) and corn 
crakes (Crex crex) are mostly found in hay meadows. Two lizard species (Podarcis vmralis 
and Lacer/a aJ!,ilis) and the smooth snake (Coronella a11striaca) are typically found in dry 
grasslands and hcathland ecosystems. 

Sorne open habitats have developed under drastic a:wnal climatic conditions. Bogs of the 
Hautes-Fagnes Plateau arc under the influence of Boreal and mountain climates charac­
terised by cold winters and large amounts of precipitations. Kordic vegetation and fauna are 
found .in these bogs such as, for instance, several species of Boreal dragonflies: the northern 
damselfly Coenagrio11 hast11la!t11JJ, subarctic damer .·les/ma s11/Jarctica, northern emerald So111ato­
chlora arctica and nordic marsh dragonfly Le11corrhinia rubim11da. On the other hand, sub­
Mediterranean species (e.g. grasshoppers and cicadas) typically live in dry grasslands f ound 
on south-facing rock y slopcs of the Calestienne, Fagne-Famenne and Lorraine. 

As described previously, most of the open areas resulting from traditional management 
drastically decreased during the 19th and 20th centuries. Relicts are still present and are 
sometimes included into protectcd areas. Nowadays, calcareous grasslands are mostly 
represented in the Calestienne and Condroz, hay meadows in Fagne-Famenne and Lorraine, 
and humid meadows, heathlands and peatlands in Ardenne. 

Detailed data about the exact area of such habitats are very difficult to obtain as no 
systematic habitat survey has been performed so far in \'v'allonia. Crude estimations of 
areas included into the Natura 2000 network give however a first idea about the current 
extent of open semi-natural habitats, providing that the global guality nf the site is good 
(A in table 4). Based on these values, one may estimate that more than 2,000 ha of heaths, 
1 ,300 ha of yarious types of dry grasslands, 1 ,200 ha of tall-herb humid meadows, 1 ,000 ha 



of hay meadows and 200 ha of bogs are still present in Wallonia. These values need to be 
confirmed after a detailed mapping of each of the Natura 2000 sites (currently in pro­
gress ). 

Table 4. :\Iain open habitat types included inro the Natura 211110 network in \X'allonia and the global biological 
qualit; and cstimated arca for each oi thcm. Priority habitat types arc marked with ("l (bascd on data fmm 
the Rcscarch Centre for Nature, Forests and \'('ood). 

Code Habitat types 

Inland dunes 
231 0  Dry sand heaths with Ca!/1111a and Genista 
:mo Inland dunes with open Corrmphoms and . l.�rostis grasslands 

Tempcrate hcath and scrub 
4010 Northcrn :\tlantic wet hcaths with Erica tdrt1!ix 
40.'\!l Eurnpean dry hcaths 

Sub-mediterrancan and tcmpcrate scrub 
5 1 10  Stable xerothermophilous formations with B11.,·11s .r,111pcrrire11s on 

rock slopes 
5130 Jmlipen,s comm111iis formations on heaths or calcareous grasslands 

Natural grnsslands 
ul 1 1 1 1'1 Rupicolous calcareous or basophilie grasslands oi the 

• l l)'sso-Jnlion t1lhi 
(, 13() Calaminarian grasslands of the l ïolflalit1 t't1!t11J1i11t1rit11' 

Semi-naturnl dn· grasslands 
6210 (" )  Semi-natural dry grnsslands and scrubland facies on calcareous 

substratcs 
6230 (") Species-rich !\'ardus grasslands, on siliceous substratcs in 

submountain areas 

Scmi-natural rnll-herb humid grasslands 
(,410 .\folinia mcadows on calcarcous, peaty or darc1·- s ilt- l:iden soils 
64.,11 1 lydrophilous rail herb fringc communitics 

:\lesophile grasslands 
6510 Lowland hay meadows (. ·  1/r,pemms pralmsis, Sa1wli.rorha �{/Ïtinalis) 
6520 Mountain hay mea<lows 

Spbup111111 acid bogs 
7 1 10  (') Active raised bo�s 
712() Dcgradcd raiscd bogs still capable of narural rcgcncr:uion 
7140 Transition mires and 9uakinµ; bogs 

Calcareous fcns 
~230 Alkalinc fcns 
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(;lobai yualit1 
A B t- C 

60° 0 40°,, 
95 ° , 5% 

40 ° 0 60° 0 
45° 0 55°- o  

71l0 o 31l0 o 

55 ° 0 45 ° , 

60 ° 0 41l0 o 

20° 0 80° 0 

35° ·, 65° , 

80° ·0 20°,u 

31 1° 
0 70°- o  

10• . 911°- o 

10° 0 90°·, 
30 ° 0 70" o  

55 ° 0 45° 0 
41 1 ° 0 60° 0 

5ll0 ., 50° /o 

20°-o sn° o 

1 Hnl 1 :- 1 -

Total arca 

530 ha 
40 ha 

2,09<1 ha 
1 ,981l ha 

400 ha 

30 ha 

1 �0 ha 

50 ha 

1 ,1 160 ha 

990 ha 

2,JIHl ha 
5,390 ha 

6,6811 ha 
1 ,360 ha 

2411 ha 
1 ,6011 ha 

1 1 1 1  ha 

120 ha 
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A large number of sites have a lower global quality (categories B and C), reflecting either 
their small surface or their low phytocoenotic integrity (alteration of plant communities); 
they should deserve to be restored as soon as possible through adequate management and 
conservation practices. Bad site qualities can be explained through the following threats: 
eutrophication and water pollution (habitat codes as referred to in table 4: 6410, 6430, 6510, 
6520), fertilisation, early mowing and intensive grazing (6230, 64 1 0, 6430, 65 1 0, 6520), acid 
rain (6210), drainage (6410, 6430, 71 10, 7 1 20,  7140), conifer plantations (most habitat 
types), natural colonisation by trees and scrub (most habitat types), invasion by alien species 
(6410, 6430). 

Richness decrease of plant communities in old permanent grasslands of \¾'estern Europe is 
illustrati\·e of the impact of the intensification of agricultural practices on biodiversity. 
Grasslands that furmerly sheltered as much as 1 20 plant species are today strongly impover­
ished due to early mowing and NPK fertilisation. Phosphorous is particularly detrimental to 

10  20 30 

Concentration of soil extractable 
phosphorous (mg/100 g) 

-

40 

biodiversity as a high concentration of this element in 
the soi! reduces plant species richness to Jess than 
20 species (figure 4). Restoration of the typical 
diversified vegetation of such grasslands is a very 
long and exacting process as phosphorous forms 
stable and persistent stocks in the soil and is weakly 
exported in forages O ANSSENS et al. 1 998). 

Impact of the concentration of soi[ cxtractahle phosphorus on plant 
species richncss in old permanent grasslands from \'{'estern Europe 
(hased on J \NSSL :SS d al. 1 998). 

In a nutshell, it can be said that semi-natural open 
habitats are threatened by air and water pollution, 
land reclamation practices and the cessation of tradi­
tional management. Often, restoration based on tra­
ditional practices will deserve to be adapted to the 
conservation of rare and sensitive species. Mowing, 
for example, has to be delayed or applied each year 
only to a part of the site (rotational management) 
to allow specific invertebrate species to survive 
(DELESCAILLE et a/. 1 990, GUFF.\RT et al. 2001). 

3.2. Forest ecorystems 
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Forest areas cover about 475,000 ha, i.e. one third of the Walloon territory. Half of the 
forest cover is made of semi-natural deciduous woodlands. The other part includes 
plantations of exotic species, mainly conifer trees (LECOMTE et al. 2003). Thanks to the 
high geomorphological diversity of the territory, a wide range of different forest types is 
found (NrnRF ALISE 1 984 ), including three priority forest types and seven other forest types 
of the Habitats Directive (table 5). 

The qualiry of forest biodiversity in Wallonia is hereafter evaluated in three successive steps: 
( 1 )  the biological value or biodiversity potential in each forest type, (2) the conservation 
value, i.e. forest landscapes as key habitats for red list species and (3) the natural value or 
naturalness, i.e. the relative proximity of forests to the structure of pristine ecosystems and 
their natural dynamics. 



(a) (b) 

(c) (d) 

(e) (f) 

Plate 1 

(a) Old-growth beech forest of the Brandehaag (Hertogenwald). Overmature tree and dead wood are rwo key components for 
forest biodiversity. Bath are unfortunately poorly represented in Walloon woodlands (photograph by F. HIDVEGI). 

(b) As a major cause of the reduction of forest areas, grazing had a major impact on landscape structure up to World War Il. lt 
created valuable habitats for biodiversity such as heathlands and extensive grasslands. Grazing management is still used 
today to restore such habitats for conservation purposes (see pictures c and d) (photograph by J .-L. GATHOYE). 

(c) Because of the decline of sheep brecding and large-scale reforcstation, heathland surfaces decreased drasticaUy during the two 
last centuries. Remnants are currently represented into military areas and in small forest gaps (photugraph by J .-L. GATH0YE). 

( d). Calcareous grasslands are also the legacy of past traditional grazing practices. They form one of the most species-rich 
terrestrial ecosystems in Western Europe and are included into the priority habitats of the EU Habitats Directive 
(photograph by J .-L. GATHOYE). 

(e) Bog ecosystems are mainly represented in Haute-Ardenne and host specific Boreal and Alpine species assemblages 
(photograph by Ph. GüFFART). 

(f) Freshwater biodiversity hotspots are mainly located in the Ardenne, especially in areas with a high forest caver and low 
human population density (e.g. Lesse, Ourthe and Semois basins). These hotspots host rare flagship species such as the pearl 
musse! (Margaritifera margaritifera) and otter (Luira lutra) (photograph by J.-L. GATHOYE). 
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Table 5. Forest types included into the Natura 2UOU network in \X'allonia and estirnated area for each of thern. 
Priority habitat types arc marked with t·J (bascd on data from the Research Centre for Nature, Forests and 
Wood). 

Code Forest type 

Beech forests 

9 1 1 0  L11z11!0-F a,get11m beech forests 

9120 Atlantic acidophilous beech forests 

9130 Aspem!o-Fa,get11m bcech forests 

9150 Medio-European limestone beech forests 

Oak forests 

9 160 Oak and oak-hornbeam forests 

9 1 90 Old acidophilous oak woods on sandy plains 

Other forest types 

9180 (•) Forests of slopes, screes and ravines 

9 1D0 (•J Bog woodland 

91 EO ('J Alluvial forests with A!n11s glutinosa and Fraxi11us e.,:celsior 

91 FU Riparian mixed forests 

3.2. 1 .  Biological value 

Estimated area (ha) 

39,910 

2,710 

1 1 ,660 

2,860 

22,390 

1 ,240 

2,890 

1 ,970 

6,700 

20 

Stand types recognised across the Permanent Survey of \X'oody Resources (LECOMTE & 

LAl'RF.NT 1999) are characterised by contrasting tree species richness. Stands dominated by 

5 

Precious deciduous trees 

Other deciduous trees 

I Oaks 

Pines 

Poplars 

II 
Other conifer trees 

Larches 

III 
Beech 

Douglas fir 

IV lower layers Spruce 
� higher layer 

6 5 0 0 

Average number of tree species per forest type 

50 100 150 200 

Surface in Wallonia (X 1000 ha) 

Forest stands in \'\'allonia. Average tree speciC's rirhness (left) and relative amount of the 
different stand types (right). Stand types were gathered into 4 groups according to tree 
species richness in the lower and higher vegetation layers. Precious deciduous trees refer 
to stand types dominated by Acer, Fraxi1111s, Prunus and ( T/m11s or by a mixture of oak 
and beech trees (based on the Permanent Survey of \'Voody Resources and LECOMTE et al. 
2003) , 
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heliophilous tree species as oak, 
ash, birch or pine are much 
more diversified than those 
made of shade-tolerant' trees 
(figure 5). Data presented else­
where (BRANQUART et al. 2003) 
confirm that the former tree 
species have a larger potential 
for associated taxa (phytopha­
gous, saproxylic, saprophagous 
and epiphytic organisms) and 
have therefore a higher biologi­
cal value. lt should be noted 
that regardless of tree species, 
the biodiversity potential of 
trees is highly dependent on 
their age. Stand types charac­
terised by a high biological va­
lue and potential for biodiver­
sity caver about 45% of the 
\X'alloon forest. 



3 .2.2. Conservation value 

As detailed in table 6, forest ecosystems provide a habitat for numerous plant and animal 
species. Considering ail groups together, about half of these species are rare or threatened. 
Current pressures on these organisms are (1)  plantation of exotic trees, (2) closure of the 
forest canopy (steep wood margins, increase of shade-tolerant trees, coppice cessation, 
scarcity of extensive openings) and (3) rarity of overmature trees and dead wood. Saproxylic 
organisms are probably the most threatened species, as indicated by the high proportion of 
endangered species among lichens, hover flies and cavity-nesting bats and birds. 

Sorne examples of recent population increase can however be found among emblematic bird 
species, as it is the case for the black stork ( Ciconia nigra) ,  middle-spotted woodpecker 
(Dendrocopos medi11s) and black woodpecker (Dryocop11s marti11s). These species take advantage 
of the current ageing ofhigh deciduous forests. llnfortunately, the regeneration shortage of 
broad-leaved trees (LEM.\IRE 2001 )  and the recent decrease in rotation time in most forest 
types challenge the long term survival of such populations. 

Table 6.  Richness of forest flora and fauna in \X'allonia and proportion of rare and threatened species [after 
D1EDERJCH & Si:RL'SI \D'. 2000 (1), BR.\"lQl \RT et al. 2003 (2), Anonyme 2003 (3) and SPEIGHT et al. 
2000 (4)). 

Taxonomie group Number of forest Proportion of rare or Ref. 
species threatened species 

Epiphytie lichens 354 73°10 

l ndigenous trees 64 27% 2 

Ground beetles (Carabidae) 47 23° � 3 

Buttertlies (Rhopalocera) 48 67°/o 3 
Saproxylic hoverflies (Syrphidae) 52 83% 4 

Other hovertlies (Syrphidac) 105 50% 4 

Birds 77 31 ° � 3 

,\lammals 42 45�o 3 

3.2.3 .  Natural value 

Because of the intensive human activity in woodlands since the Neolithic, the naturalness of 
the \X'alloon forest is quite low. Overmature trees are very scarce and the mean volume of 
dead wood (snags and logs) is only about 6 .6· m3/ha (LE<.OMTE & LAl'RENT 1 999), as 
compared to volumes over 1 00 m3 /ha in natural forest ecosystems (V ALLA LI RI et al. 2UU2). 

A recent study based on ancient forest plants showed that plots corresponding to original 
forest conditions and forest continuity (HERMY et al. 1999) are mainly located in lower 
valleys of the Meuse tributaries: Hermeton, Lesse, Ourthe, Semois, Warche, etc. They are 
typically found on uneven sampling plots (steep slopes) with diverse and fertile soi! 
conditions and high deciduous caver (BR,\NQUART et al. 2003). Sorne of them should 
deserve to be designated as strict forest reserves in order to restore natural processes and 
old growth conditions. 
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As a conclusion, it can be said that \X'alloon forests present a very high potentiaJ for 
biodiversity, which is however threatened by modern forest management practices. This 
potential could be enhanced m the future providing that conservation management 
practices (e.g. close-tu-nature forestry, opening of forest canopy, green tree retention, 
restoration of degraded habitats) be adopted in woodJand ecosystems, together with the 
creation of a representative network of strict forest reserves. 

3. 3. Running ivaters 
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The water quality of waterways and surface waters in \1C"allonia is controlled by means of 
several biologicaJ, physico-chemicaJ and bacteriologicaJ monitoring networks (DE PAL'W et 
al. 2001) .  One of these monitoring programmes uses the biotic index method, which is 
based on the sampling of benthic macro-invertebrate communities (worms, molluscs, insect 
Jarvae, etc.). The biotic index allows the characterisation of both the _guality and biodi­
versity of waterways (IBGN, Norme AFNOR NF T 90-350). The programme has been 
running since 1997 and concerns 200 waterways in Wallonia that are systematically assessed 
through 400 collecting sites sampJed in a three-yearly cycle. 

In addition to the <liversity of river substrates, benthic communities are extremely usefuJ to 
appraise water guality. A non-polluted river exhibits a high faunaJ diversity and is  
characterised by invertebrate taxa that are very sensitive to organic pollution and very 
demanding in oxygen, such as larvae of stoneflies (PJecoptera), caddisflies (Trichoptera) and 
mayflies (Ephemeroptera). ln the presence of pollution, these taxa disappear and biologicaJ 
diversity decreases significantly. ResuJts from the monitoring programme indicate that 
most of the waterways situated north of the Sambre-Meuse axis present very impoverished 
invertebrate complexes (biotic index inferior to 8/20). This situation arises from the 
contamination of surface waters by domestic, agriculturaJ and industrial effluents. On the 
opposite, rnnning waters in southern Wallonia are usually much Jess polluted and host more 
diverse benthic invertebrate comm_unities (biotic index higher than 1 2/20). They beneficiate 
from the important forest cover and from a lower urbanisation. 

Results obtained from other inventories of pollution-sensitive taxa confirm these tenden­
cies. In this regard, the bullhead (Cottt1s gobio) and brook lamprey (Lampetra planeri) are 
confined to rivers characterised by a high biotic index and a Jow pollution Joad (figure 6). 
This is aJso the case for the white-throated dipper (Cinclus cinclus), otter (Lutra lt1tra) and 
pearl musse! (Margaritifera margaritifera). Unfortunately, populations of the last species do 
not reproduce any more in Wallonia probably as a consequence of excessive water turbidity 
and ba<l river bed conditions (LAl'DELOL IT & Lrnors 2003). 

The establishment of monitoring networks for aquatic biodiversity (benthic macro-inverte­
brates, fish, bryophytes, etc.) is too recent to deduce conclusions reJating to its long-term 
evolution. The fragmentary information that can be gathered seems to show some 
improvement in the aquatic biodiversity of the Meuse and Sambre rivers, and can be linked 
to a reduction in industrial pollution in these waterways. This pollution decrease is 
counterbaJanced by an increase in domestic effluents, which are responsible for the 
eutrophication of smaller-sized watercourses such as the Ourthe or the Lesse (PHILIPPART 
2000). Moreover, information gathered on dragonflies in Wallonia by GoFFART (2000) 



shows that species with larvae living in fast running water (e.g. Oxygastra curtisii, Onycho­
!!,Omph11s jorcipatus and Gomphus vulgatissimus) are proportionally more threatened than other 
dragonfly species. They particularly suffer from the deterioration of riverbanks and 
eutrophication. Riverbank alteration or reclamation has also deleterious effects on the 
populations of the kingfisher (Alcedo athis) and sand martin (Riparia riparia) that declined 
drastically in recent years (L\UDELOL'T & Lrnrns 2003). 

The Walloon hydrographie network thus presents rather contrasted situations. Streams 
with good physico-chemical water quality and well-structured riverbanks can nonetheless 
be found (e.g. Lesse, Ourthe, Rulles, Semois, Sûre et Viroin)_. They still host very 
diversified aquatic communities and critically endangered species with specific ecological 
requirements. They form true 'biodiversity hotspots' that must be protected at ail costs. 

Distribution map of post-1980 observation of (a) the bullhead (Cottus gobio) and (b) the river lamprey°(La111petra 
planerr) in \X'allonia (based on data from the Research Centre for Nature, Forest and Wood). 

4. SPECIES SURVEYS 

4. 1 .  Afonitoring programmes 

Species monitoring programmes in Wallonia focus on seven indicator taxa, i.e. orchids (up 
to 2001 ), dragonflies, butterflies, amphibians, reptiles, birds and bats. These taxa are 
monitored on a periodic basis in order to detect regressions and expansions within 
distribution areas. Data are recorded by specialised working groups made of volunteers 
(naturalists, foresters, etc.) and validated by scientists working in universities or within the 
Research Centre for Nature, Forests and Wood (under the DGRNE), hereafter referred to 
as RCNFW. Generally, data are recorded on a presence/absence b.asis in specific sites and 
refer to 5 km x 5 km UTM plots. They are gathered in a central biological data base managed 
by the RCNFW. From this database, synthesis information is regularly produced as 
distribution maps, red data lists, ecological preferences and identification of major threats. 
This information is available through the following website: http://mrw.wallonie.be/dgrne 
/sibw and will be used in the future to develop species action plans for priority taxa. 
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These data are complemented by short-term and specific surveys on other taxonomie 
groups such as flora, grasshoppers, ladybird and carabid beetles, fishes, etc. Biological 
information is also gathered through other programmes like the survey on biological 
quality of running waters (see 3.3 .) ,  the Permanent Survey of Woody Resources and the 
Survey of Key Sites for Biodiversity Conservation (SGIB). 

/\fore recently, specific monitoring programmes were launched by the RCNF\X' in close 
collaboration with universities and research consultancies to follow up population trends of 
species listed in the Habitats Directive (see annex 3). 

4.2. Trends and red data fists 
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Red data lists have been produced for the different indicator taxa monitored through the 
regular survey programme. Partial information is also available for other groups such as 
vascular plants (SAINTF.1':0Y-Sll\lON, in prep.), grasshoppers (DECLEER el al. 2002) or 
ladybird beetles (B,\l'GNf:E & BRANQl' ,\RT 2000). The pivotai years used for the analysis 
of population trends are 1950 and 1 990. The former is a turning point corresponding to the 
intensification of farming and forestry systems as well as to urban development and the 
expansion of transport infrastructure (see subchapter 2). 

Results gathered through the monitoring programmes show that the \X'alloon flora and 
fauna undergo a drastic decline in a large number of species, together with the geographic 
expansion of a very limited number of common and widespread taxa. The table below gives 
a general overview of the number of specics found in Wallonia and is divided into five 
IUCN categories: extinct, endangered, vulnerable, non-threatened and introduced. Accord­
ing to the taxonomie group, between 40 to 83% of the species display a clear population 
decrease (mean: 57% ). The most threatened taxa are orchids, butterflies, reptiles, amphi­
bians, breeding birds and bats. A more detailed analysis of trends for each biogeographical 
region shows that the 'brabanço-hennuyer' plateau and the Meuse region are the areas with 
the most frequent cases of population decreases. Declining species display specific life­
history traits. They are often found in a narrow habitat range, for instance semi-natural 
open habitats (e.g. dry grasslands, heathlands, peatlands) and forest habitats. They are also 
specialist feeders and poor dispersers, highly susceptible to habitat quality and fragmenta­
tion (HALLET 1 993). 

These data do not give information about how population densities evolve within in­
dividual sampling plots (5 km x 5 km UTM plots) and shade population trends of 
widespread species. The quantitative survey of common bird species performed recently 
by Aves (V,\NSTEEN\'ŒGEN & JACOB, in press) shows that many species previously 
considered as unthreatened (no contraction of distribution area) are actually subjected to 
a marked population decrease. lt is the . . case of several common species living in man-made 
and agricultural habitats such as the house martin (De!ichon 11rbica), meadow pipit (Anthus 
trivialis), skylark (,-1/auda ar11e11sis), tree sparrow (Passer montantts) and some bunting species 
(Emberiza spp. & 1Y1i!iaria calandra). So far,_ the causal factor of their regression remains 
unclear. 



Table 7. Speeies status for the different taxonomie groups surveyed in Wallonia (after BOl"RN1'RI\S 1998 (1) ,  
Anonyme 2003 (2) and GüFF \RT & DE B.\ST 2000 (3)]. 

Taxonomie Total number Number Number of Number of Number of Proportion Ref. 
group of speeies of extinct endangered vulnerable introdueed of extinct or 

speeies speeies species speeies threatened 
species 

Orchids 52 7 1 9  1 7  0 83°10 

Dragonflies 66 4 10 1 7  0 47 % 2 

Butterflies 1 14 16 25 39 0 70% 3 

Amphibians 17 3 2 4 2 53% 2 

Reptiles 9 3 56°1
0 2 

Breeding birds 1 70 9 26 40 7 48 °10 2 

Mammals 69 2 8 18 10 40% 2 

Species that extend their geographic range are usually synanthropic and plastic species able 
to take advantage of human activity. The fox ( Vulpes 1wlpes) and black-headed gull (Lams 
ridibund11s) are typical examples of this situation. Surprisingly, other expanding species are 
found among charismatic birds that were previously subjected to population decline. 
Predatory birds as the great crested grebe (Podiceps cristatt1s), cormorant (Phalacrocorax 
carbo), grey heron (Ardea cinerea),  black stork ( Ciconia nigra), sparrowhawk (Accipiter nis11s), 
peregrine (Fafco peregrin11s) and eagle owl (B11bo b11bo) are typical examples of such species 
with recovering populations. They undoubtedly take advantage of hunting regulation, fish 
density increase and abandonment of pesticides with a high bio-accumulation potential that 
were widely used during the sixties and the seventies. 

The number of introduced species able to become invasive is rather limited within the 
investigated taxa. Few species however begin to become abundant and potentially harmful 
to the environment and indigenous species. Because they already have caused damage 
abroad, the following species deserve to be carefully monitored and controlled when 
appropriate: the North American bullfrog (Rana catesbeiana), lake frog (Rana ridibtmda), 
red-eared terrapin (Trachm�ys scripta elegans), Egyptian goose (Alopochen aegyptiams), Canada 
goose (Branla canadensis), ring-necked parakeet (Psittam!a krameri), American mink (M11stela 
1-ison) and muskrat (Ondatra zibethims). 

4. 3. Major threats 

Results presented above show that the future of man y species is strongly j eopardised. Sorne 
of them have already disappeared from the \X'alloon territory and many others are on the 
verge of extinction. Species erosion is the result of three major threats described hereafter 
(HALLET 1993). 

4.3. 1. Habitat loss, degradation and fragmentation 

The first cause of biodiversity loss in Wallonia is undoubtedly habitat Joss, degradation and 
fragmentation. It is the direct consequence of the high human pressure on the environment: 
intensification of land use practices, expansion of urban, infrastructure and industrial areas, 
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etc. All the habitat types are currently affected by this process. Most of extensive open habitats 
have been transformed and reclaimed while remaining ones urgently need to be managed in 
an appropriate way to limit invasion by scrubs and trees. The intensive use of pesticides and 
fertilisers, as well as the rarity of hedgerows and refuge areas, is a direct threat to agricultural 
biodiversity (see 3. 1 .). Forestry practices underwent major changes during the fast century. 
Many forest species declined as a consequence of both the closure of the forest caver and the 
scarcity of old-growth forest areas. ln woodlands, heliophilous species urgently need to be 
favoured and regenerated through active management. On the other hand, clumped ageing 
plots and strict forest reserves have to be created to conserve species linked to veteran trees 
and high dead wood volumes. Draining, filling, straightening and cleaning-out of waterways 
are standard practices unfavourable to freshwater and wetland biodiversity. Finally, the 
increasing pressure of recreation and leisure activities on the natural environment is a direct 
threat for the ·remaining natural areas, including waterways, cliffs and underground cavities. 

4.3.2. Chemical pollution and global change 

Pollution and climate change consist in a second threat to biodiversity that affects varions 
habitats and needs to be added to their physical alteration. Air pollution has direct 
consequences on forest decline and on the balance of soi! nutriments in grassland and 
meadow ecosystems. For instance, atmospheric nitrogenous supply changes the composi­
tion of the flora, favours nitrophilous species and decreases plant diversity. lt is also well 
known that the impact of eutrophication and water pollution on freshwater and wetland 
biodiversity is very harmful. 

On the other band, climate change is expected to alter the distribution and abundance of 
organisms throughout the world and to disrupt life-cycle movements and the functioning 
of communities (RooT et ai. 2003). Sorne cases of climate-induced populations extinctions 
have been already recorded especially within habitat specialists. Such changes in distribu­
tion range are mostly induced by climate warming and increasing stochasticity in meteor­
ological events (WARREN et al. 2001 , Mc L Al"GHLIN et al. 2002). Recent arrivais of southern 
species have been recently recorded in Wallonia within several taxa like plants, bees, 
dragonflies and birds. Though these new species participate to cnhance global biodiversity 
in Wallonia, an extinction of Boreal species found in raised bogs and an alteration of these 
ecosystems is to be feared in the Ardenne (GüFFART & DE SCHAETZEN 2001). 

4.3.3.  Invasion by alien species 

344 

The problem of the invasion of natural ecosystems by alien species is rather recent, although 
some species already invaded freshwater ecosystems a long time ago. Up to now, con­
sequences on biodiversity are still limited but this situation may evolve in the following 
years. New invasive alien species appear each year and the phenomenon deserves to be 
carefully monitored. Potential damage caused by these species are habitat degradation, 
transmission

.
of parasites or <liseases, species introgression and elimination of native species 

through competition and predation interactions. 

In addition to the species quoted in the subchapter 4.2., the following detrimental invasive 
species have to be carefully monitored and controlled through adequate measures. They are 
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found among vascular plants (Efodea spp., Faffopia japonica, Impatiens spp., Sofidago spp., 
Senecio inaeql(idens), molluscs (Dreissena po!Jmorpha), crustaceans (Dikerogammartts z•iffosus, 
exotic crayfishes) and ladybirds (Harmonia a:xyridis). It has to be noted that these species 
are especially encountered within aquatic habitats as well as disturbed terrestrial habitats 
(alluvial sites, fallow lands, road embankments, etc.). 

5. CONSERV,\TION MANAGEMENT, i\ CI- L\LLENGING Fl'Tl: RE 

The presented data show that Wallonia has a very nice potential for biodiversity thanks to 
its diverse biogeographical influences and its former traditional management practices. 
Even though they are threatened by various pressures, interesting plant and animal 
communities are still present on its territory and include numerous species and habitats 
from the EU Birds and Habitats Directives. 

Strategies, action plans and concrete measures need to be developed in a near future to 
protect this precious bio-cultural heritage and to mitigate biodiversity Joss. Existing and 
planned actions focussing on biodiversity conservation are shortly described hereafter.  

5. 1 .  Existing biodiJ,ersi(J' actions and policies 

5 . 1 . 1 .  Network of nature and forest reserves 

In �'allonia, state and private nature reserves caver about 6,540 and 1 ,4 10  ha respectively 
(data: Nature & Forest Administration). Most of these correspond to semi-natural open 
habitats and are subjected to clearing, mowing and grazing management. Sorne 550 ha are 
also protected through the status of 'forest reserve' .  They are designed to protect specific 
vegetation types but are still subjected to conventional Jogging. Strict forest reserves do not 
exist as such. The mean size of nature and forest reserves is quite low (about 60 ha), with the 
exception of the Hautes-Fagnes nature reserve that forms a complex of heathland and bog 
landscapes of 4,500 ha. Currently, 41 wetlands and 57 caves of special biological and 
scientific interests are also officially recognised in Wallonia and gain from specific con­
servation measures as detailed in their designation act. 

5 . 1 .2. Restoration projects 

Large-scale restoration projects are currently undertaken by non-governmental organisa­
tions (RNOB, Ardenne & Gaume) and the Nature & Forest Administration to restore 
semi-natural open habitats through EC funding mechanisms (LIFE nature and INTER­
REG programmes, see table 8). l\Ioney is mainly used for land purchase, restoration 
management and scientific monitoring. Such areas frequently need to be cleared from 
scrubs and trees before starting standard mowing or grazing management in collaboration 
with farmers. 
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Table 8. Ex.amples of restoration projects undertaken in \X'allonia thanks to EC funding. Estimated surfaces 
concerned by the projects: (!) rcstoration, grazing/mowing management; (2) land purchase and (3) global 
perimeter of target habitats (total area of nature reserves or of Natura 2000 sites). 

Surface (1 )  Surface (2) Surface (3) Location Priority habitat and/or species 
l lay mcadows 
LIFE94 NA T/B,'0015 16  120 ha 
LIFE97 N AT 'B 004-96 1 50 ha 
\X"etlands 

1 30 ha 
1 50 ha 

LIFE99 f\.AT 'B,006285 250 ha 40 ha 

LIFEOO N1\ T,'B, 007148 70 ha 60 ha 
LIFE02 NAT/B/008590 unknown 100 ha 

LIFE03 N ATIB/ 300 ha 80 ha 
INTERREG 2211 ha 
Ei\!R.INT2.96.09.3.024 
Calcareous habitats 
LIFEOO N;\ T B OW!68 70 ha +o  ha 

LIFE02 r--:; AT, B 1 108593 1 81 1  ha 80 ha 

1 0,000 ha Fagne-famcnne humid and hay meadows 
-,2110 ha Fagne-Famenne (corn crakc) 

600 ha Semois ,·alle,· humid grasslands, marshes 
and fem 

Ql)() ha Haine valley reed beds 
2,000 ha Rulles, Sûre & running waters & wetlands 

Our (pearl musse!) 
10,000 ha Saint-Hubert peat-lands 

l lertogenwald humid grasslands and hay 
meadows 

500 ha Lesse & Lomme dry grasslands, scrubs and 
woodlands 

2,100 ha l'pper i\leuse dry grasslands, scrubs and 
woodlands 

5 . 1 .3 .  Agri-environmental schemes 
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Annual subsidies for agri-environmental practices have steadily been increasing since 1 996 and 
reached about 8 million EL'RO in 2001 (figure 7). The total amount of money for biodiversity 

measures (e.g. delayed mowing, orchards, 

■ Biodiversity measures 

Ill Protective measures 

13 Joined measures . .  
. . 

□Agricultural heritage 

. . 

. .  

L 
1 996 1 998 1999 2000 2001 

Evolution of the total amount uf annual agri-environmental subsidies in 
\X allorua. l,Jobal budget is broken clown into four categories accordmg to final 
purposes: biodiversity, soil protection, combinatiun of previous purposes and 
preservation of agricultural heritagc and old varieties (based on W ALOT 2002). 

hedgerows and ponds conservation) has been 
multiplied by 5 from 1 996 to 2001 . The 
relative amount of money for these schemes 
however declined from 70% to 30% of the 
total budget during the same period, in 
favour of soi! protection and joined measures. 
Studies performed in other countries already 
suggest that agri-environrnental schemes are 
not always very cost-efficient from a biodi­
versity point of view (see e.g. IZLEIJN et al. 
2001) .  In Wallonia, in absence of a thorough 
biodiversity monitoring programme and a 
careful scientific evaluation of these manage­
ment schemes, it is actually difficult to know 
if we really succeed in yielding biodiversity 
benefits for the money spent. 
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5.1.4. Others 

Other initiatives contribute to conservation actions m the field. Council plans for nature 
development and river basin agreements intend to involve rural actors into a participative 
process designed to enhance or restore biodiversity at a local scale and to enhance public 
awareness about nature conservation issues. Delayed mowing of road embankments, fitting out 
of roofs and church tower for bat and owl populations, installation of nesting boxes for raptors 
and owls, conservation of old fruit tree varieties, hedgerow restoration are other examples of 
nature-oriented actions subsidised by the Ministry of the Walloon Region (DGRNE). 

5.2. Ne),:t biodiversity strategies and action plans 

5.2.1. Natura 2000 network 

The major future challenging issue in the field of nature conservation in Wallonia will be to 
adequately design management plans for the 217,500 ha of the Natura 2000 network. It 
includes the definition of clear management goals and prescriptions for the different sites and 
species. Moreover, restoration actions will have to be developed for huge surfaces in order to 
improve the global quality of degraded sites. It will enhance the actions started towards LIFE 
nature and INTERREG projects for the restoration of semi-natural open habitats. Natura 
2000 will also be an excellent opportunity to take care about biodiversity conservation issues 
in woodland ecosystems, that have often been neglected by conservationists up to now. 

5.2.2. Nature action plan 

The nature action plan aims at developing a long-term strategy for nature conservation in 
Wallonia. It will integrate biodiversity related issues through existing initiatives and 
sectoral policies and identify urgent tools to be developed in the future, using the ecological 
network as a core concept. Priorities for nature conservation will be identified for several 
habitat types (forest, wetlands, agriculture, urban areas, etc.) and species action plans will be 
prepared. This plan is currently in preparation. 

5.2.3. Forest biodiversity guidelines and strategy 

Forest biodiversity guidelines are currently prepared through a participative process 
between scientists, policy makers and field practitioners under the initiative of the Nature 
& Forest Administration and the Belgian Forum on Forest Biodiversity. These guidelines 
aim at developing an ecological network in forest areas and at defining benchmarks for 
forest management in the different zones of the network. 
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Biodiversity of the Belgian marine areas 

Francis KERCKHUF & Jean-Sébastien HOL 'ZI AL 'X 

1 .  lNTRODL 'CTION 

The marine areas undcr Bclgian fcderal jurisdiction (further referred to as 'Belgian marine 
areas') are situated in the southernmost part of the North Sea, which is a shallow, semi­
enclosed shelf sea that constitutes a 'Large Marine Ecosystem' of the north-eastern Atlantic 
Ocean. The Helgian marine areas (figure 1) can be subdivided into the territorial sea 
( 12  nautical miles) and the Exclusive Economie Zone (EEZ). They total an area of nearly 
3,500 km2 (M.\ES Pl al. 2000), which is about 0.5 °,� of the North Sea surface. The maximum 
seaward breadth of the area under Belgium's jurisdiction amounts to some 87 km. lts 

.. 
/Jrugge 

10 10 KictrMl.rs ------,�---

average depth is about 20 m, the 
maximum depth being 45 m. The 
Belgian coastline is very short, 
on!\' 65 .5  km. The boundaries of 
the Belgian EEZ coincide with 
the Belgian Continental Shelf 
(BCS), the latter term being fre­
quently misunderstood when used 
to designate the whole Belgian 
maritime zone, i.e. BCS + terri­
torial sea. The intertidal areas do 
not fall under federal jurisdiction, 
but; as they form an integral part 
of the marine environment, they 
are taken into account in this text . 

The Belgian marine areas encompass the Exclusive Economie Zone (EEZ, a) and the 
Belgian territorial waters (b). The boundaries, and thus also the surface, of EEZ and 
Belgian Continental Shelf (BCS) are identical (adapted from M.\ES et al. 20Ll0, courtesy of 
the Belgian Federal Science Policy Office). 

Belgium's manne areas are char­
acterised by several geomorpholo­
gical, chemical and physical gradi­
ents, determining the ecology of a 
region that has been affected by 
human activities throughout his­
tory. 

3 50 

The Belgian manne waters are 
influenced by water masses of dif­

ferent ongms. There is an influx of Atlantic water through the English Channel. This 
'Channel water' is clear, has a high salinity and a relatively low nutrient content. In the 
coastal region, there is an input of fresh water through discharges from the rivets IJzer and 
Scheldt, and from canais. This 'continental coastal water' is characterised by a lower salinity, 
a high nutrient content and a high turbidity. Both water types remain separated. The strong 
semi-diurnal tidal currents and the alongshore residual currcnt, flowing towards the north­
east, tend to keep the nearshore waters well mixed. The water masses thus display a gradient 
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from well-mixed coastal waters towards more oceamc transparent and less productive 
offshore waters. The coastal waters are very productive. 

A typical feature consists in the existence of a turbidity maximum and high mud contents in 
the surficial sediments in front of the coast, mainly between Ostend and Zeebrugge. Muddy 
environments occur in some places and their distribution, driven by local hydrodynamics, is 
influenced by human intervention at sea such as the construction of the outer wall of 
Zeebrugge harbour or the navigation channels (FETT\X'EIS & VAN DEN EYNDE 2003). 
However, holocene peat and mud Iayers are also present (BAETEMAN 1 999). In the past, the 
occurrence of this high turbidity zone was ascribed to a closed hydrodynamic system (gyre) 
in front of the coast with resuspension of local fine sediments (e.g. NIHOUL 1975, GULLEN­
T0PS et al. 1 976). However, FETT\X'EIS & V AN DEN EYNDE (2003) could not observe this 
feature in their sediment transport mode!. They consider that the local enrichment in 
Suspended Particular Matter (SPM) is due to a 'congestion' of the general NE-directed 
transport in front of the Belgian coast, most of the SPM probably originating from the 
Dover strait. 

The Belgian marine waters are important feeding and nursery areas for higher trophic levels 
such as fish and birds. Especially the well-studied western area of the Belgian coast, with its 
very shallow subtidal sandbanks, has an important ecological value owing to the occurrence 
of diverse and abundant benthic communities, ,vhich are a food source for many wintering 
birds. 

2. MARINE H 1\BITATS 

The main natural habitats of the Belgian coast include dunes, sandy beaches and subtidal 
sandbank systems. The subtidal marine areas and the beaches consist predominantly of 
deposits of soft sediments, mainly fine to medium sands. Mud fields occur on some places. 
Natural hard substrata are scarce and poorly documented. 

2. 1. S�ft sediments 

The subtidal sandbanks are characteristic for Belgian waters. They form a unique and very 
dynamic system of elongated megaridges and gullies, subject to relatively strong tidal 
currents, sometimes surpassing 1 .5 m/s. 

Four sandbank systems can be distinguished (C\TTRIJSSE & VINCX 2001 )  (figure 2). The 
'Kustbanken' (Coastal Banks) are located in the nearshore area. They consist of sandbanks 
virtually parallel to the coast. They can be subdivided in an eastern and a western group. 
The tops of a few banks, such as the Broersbank, part of the western group, are uncovered 
at the lowest spring tides. Further offshore, two more sandbank systems can be recognised: 
the 'Vlaamse Banken' (Flemish Banks) in the west and the 'Zeelandbanken' (Zeeland 
Ridges) in the northeast. Finally the 'Hinderbanken' (Hinder Banks) are located further 
offshore, in the northern part of the Belgian Continental Shelf. 

The largest part of the intertidal area consists of sandy beaches (plate 1 ,  b). Ail beaches have 
a semi-diurnal macrotidal regime with a spring tidal range of 4.5 to 5 m and a neap tidal 
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Bathymetry and sandbanks of the Belgian marine waters (map by S. J ANS and L. VIGIN, MUMM / RBINS). 

range of 3.7 to 3.9 m (DEGRAER et al. 2003). Most beaches are of the ultra-dissipative type, 
although beaches of the low tide bar/rip type also occur (DEGRAER loc. cit.). They consist 
mainly of fine sandy sediments. However, for the past decades, repeated beach nourishment 
for coastal defence works have taken place using coarser sands. This may have resulted in a 
coarsening of the sands on almost all Belgian beaches. 

At some locations along the Belgian coast, small areas with intertidal mudflats, sait marshes 
and estuaries can still be found. They can be regarded as part of the ecological continuum 
formerly existing between the land and the sea. These are relies from historical times, when 
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the Belgian coast used to be part of a large 'wadden' area extending from northern France to 
Denmark and consisting of a remarkable system of tidal mud flats, sand flats, sea gullies and 
sait marshes, bordered by a series of dune barrier islands. These features can still be found 
for example in the northern part of the Netherlands (the Wadden Sea). 

In the coastal area between Ostend and the Dutch border, zones with more or less 
unconsolidated mud occur. These unstable haqjtats, somewhat on the edge between hard 
and soft substrata, are yet poorly studied. 

2.2. Hard substrata 

:'.'Jatural hard substrata consist of peat banks (plate 1 ,  d) and solid Tertiary clay banks as well 
as zones with grave!, pebbles and boulders. Ali other hard substrata along the Belgian coast 
are artificial. These include groynes, breakwaters, dikes, harbour walls and jetties, and 
wrecks (plate 1 ,  a, e & f). They form a habitat for a community typical for rocky shores, 
with a high species diversity and biomass. 

On some beaches (e.g. in Raversijde) it was possible, until recently, to find outcropping peat 
and clay banks (JOCQl'É & VAN D,\MME 197 1  ). Because of the construction of a lot of 
groynes for coastal defence and beach nourishment, they have now disappeared under the 
sand. Such outcropping littoral clay banks were also documented by GILSON ( 1914), for 
instance on the beach of Zeebrugge. However, peat and clay banks are still observed 
offshore. The peat banks are relies of the former ·wadden' area mentioned above. 

The existence of zones with pebbles and boulders is poorly documented. They were already 
mentioned by former authors such as VAN BENEDEN (1 883), who describes "boulder fields 
off Oostende" with a high species richness, and GILSON (1 900), who mentioncd the 
occurrence of grave! in the area of the \X'esthinder Bank. More recently, GCLLENT0PS et 
al. (1976), MAERTENS (1 989) and DELEU (2002) confirmed the existence of such regions 
with pebbles and boulders. So far, studies on the fauna of these areas have never been 
performed in the Belgian waters. A typical and rich epibenthic community has been 
described in similar habitats in the French part of the North Sea (e.g. PRYGIEL et al. 
1 988, DA V0ULT et al. 1988), suggesting that a similar fauna could b·e found in Belgian 
marine waters. However, the original status of these poorly documented deposits has 
possibly changed during the last century due to fishery, responsible for the removal and 
displacement of boulders by fishing gear. 

Until the beginning of the 1900s, native oyster beds (Ostrea ed11/is) occurred off the Belgian 
coast (L\NSZ\'ŒERT 1 868, VAN BENEDEN 1 883). Oysters are known to form reef-like 
structures with rich epifauna. Like almost everywhere else along the coasts of north­
western Europe, they have now disappeared, most likely as a result of fishery activities. 
Another important reef-forming species is the sand mason (Lanice conchilega), a tube­
building polychaete worm. The sand mason is considered to play an important role in 
sediment transport by consolidating sand bottoms. The tubes also increase the structural 
complexity of the bottom, allowing the occurrence of a relatively high species diversity 
(plate 1 ,  c). 
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(a) (b) 

(c) (d) 

(e) (f) 

Plate 1 
(a) Pic::r and groyne marking the entrance to the harbour of Nieuwpoort (photograph by M. DEC.LH.R), (b) Example of an ultra­
dissipative sandy beacb (Zeebrugge) (photograph by M .  DECLEER). (c) Patch of tubes of the sand mason, Lanice co11chile.�a, in 
the intertidal zone, Details of the end of the tubes are shown (photograph by M. DECLEER), (d) Holocene peat and clay banks on 
the beach of Middelkerke (aroun<l 1 980) with marks of mcdicval pcat cutting/cxploitation (photograph by E. CooLS), (c) Pout 
( = bib, Trichopterus luscus) swimming above the Birkenfels wreck (photograph by A. NORRO, MUMM / RBINS), The Birkenfels 
sunk in 1 966 and is already covered with a rich fauna (f): among others the common starfish (Asterias rubens, bottom left corner), 
dahlia anemone (Urticina jèlina, picture centre), common brittle-star (Ophiothri:xfragilis, orange arms just under picture centre), 
orange-striped anemone (Diad1111m1e cincta, orange-red tentacle ring, bottom right corner), and smaller species of the classes 
Hydrozoa (probably genus Tub11/aria, top left) and Anthozoa (bottorn right) (photograph by A. NORR< >, MUMM / RBINS). 
Sorne 203 ship wrecks occur on the Belgian seabed, illustrating the importance of these artificial bard substrata for biodiversity, 
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3. ÜVERVIEW OF THE BELGIAN MARINE BIODI\"ERSITY 

Belgium holds a long tradition in marine sciences, in particular biology. The scientific 
interest for marine life started around the 1850s with pioneers such as E. L\NSZWEERT, P .J .  
and E.  VAN BENF.DF.N, etc. However, it i s  only around 1900 that ecological and oceano­
graphic considerations motivated marine biological research, with the work of G. GILSON, 
sampling not only biota from ail compartments of the ecosystem, but also sediments and 
water (see GILSON 1900). This resulted in a large collection of marine samples not fully 
exploited yet (v AN LOEN et al. 2002). In the following decades, several taxonomists worked 
on the collections of the aforementioned pioneers, but apart from some fishery and a few 
planktonic studies, actual contributions to the ecology of the area were virtually absent. lt is 
only in the 1970s that the Belgian authorities developed an integrated marine science 
project, the first nationally co-ordinated 'Sea programme'. Since then, several research 
and monitoring projects have been conducted, strongly improving our knowledge of the 
region's ecology. An exhaustive overview of the Belgian marine biodiversity has however 
never been performed. 

Many marine biota have been studied in Belgian marine areas, the best-studied components 
being plankton, nekton and, particularly since the mid-1 990s, subtidal infauna. Recently, 
within the framework of the Belgian Federal Science Policy Office programme 'Sustainable 
management of the North Sea', research in the Belgian marine waters has received a new 
impulse that will lead to more holistic knowledge of the marine ecosystem. Besicles the 
ongoing studies, less well-known areas, habitats and components are now being addressed. 
Since many of these studies are in progress, it was not possible to take them fully into 
account in the following tentative overview. Detailed taxonomie overviews of the flora and 
fauna recorded so far in the Belgian marine areas are provided in chapters 3 (flora) and 4 
(fauna). 

3. 1. P lankton 

Plankrnnic species are generally defined as organisms living in the water column and 
depending on marine currents for their horizontal movements. Categories of planktonic 
organisms are discriminated by size (femto-, pico-, nano-, micro-, meso-, macro- and 
megaplankton) and by the character of organisms (bacterioplankton, phytoplankton and 
zooplankton) . Phytoplankton ensures the primary production in the water column. lts 
development is mainly controlled by light penetration, water turbulence, nutrient concen­
trations and grazing by zooplankton. Zooplankton feeds on phytoplankton and on 
protistan zooplankton, transferring carbon to higher trophic levels. It can be divided in 
two main categories: the holopla1;ktonic species, which spend their whole life in the 
plankton, and the meroplankton, which consists of larvae of other ecosystem compartments 
(benthos and nekton). Both bacterioplankton (decomposition) and zooplankton (excretion) 
ensure the regeneration of nutrients in the water column. Planktonic species of the North 
Sea are part of the North Atlantic fauna. An overview of plankton ecology in the North Sea 
is given by JOHNS & REID (2001). 

The distribution of planktonic species in Belgian marine waters is mainly driven by water 
masses. In both phyto- and zooplankton, gradients are observed in species composition 
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from coastal waters to offshore Channel waters. The bacterioplankton is still poorly 
documented and is not considered in this overview. 

3.1. 1 .  Phytoplankton 

MEi 'KIER (1913, 191 5) performed a first taxonomie characterisation of the phytoplankton of 
the southern North Sea, largely based on the samples collected by G. GILSON. V \N MEEL 
(1975,  1976) summarised the phytoplankton spectrum of the years 1 951-1 953 in the area of 
the Hinder Banks as largely dominated by diatoms, in particular Bacillariophyceae (average 
of 80.6 °10 of the rotai species number) and Dinophyceae (aYerage of 18.2%). The genus 
Bid11lphia and Chaetoceros are quoted to account for 12 and 25.3% of the Bacillanophyceae 
biomass respectively. V.\N MEEL further mentions the dominance of neritic species in early 
spring and the dominance of oceanic species during summer in the same area. In winter, the 
waters are poor in phytoplanktonic species. Two main blooms of diatom species are 
observed, in early spring and late summer, and are more pronounced in coastal waters. 
In summer, the densities tend to be lm.ver near the coast and to increase offshore. Pou..: 
(1977) gives similar conclusions for the early 1970s. A very detailed analysis of plankton 
communities formerly occurring in the southern North Sea, including the successions of 
species in algal blooms, can also be found in Lous et al. (1974) and Lm·1s & S:-.ŒETS ( 1 981) . 
M'HARZI et al. ( 1 998) observed in winter a predominance of Chrysophyta and Euglenophytà 
in the area of the western coastal banks, the latter being replaced by Chlorophyta on the 
more offshore \"\Ç'esthinder bank. They identified 1 23 phytoplankton taxa. 

Since a few decades, a major change has been observed in the composition and biomass of 
phytoplankton of the southern North Sea. Indeed, a general increase in phytoplanktonic 
biomass as well as in algal blooms frequency is noted (C.\DÉE 1986). Extended blooms of 
the colonial flagellate Phaeoo'slisglobosa happen every year, producing large foam (mucilage) 
accumulations on the beaches. Apparentl)', such blooms are a natural phenomenon in the 
North Sea, but they have become more important during the last decades owing to the 
anthropogenic increase in nutrient inputs (eutrophication process or, more accurately, 
'dystrophication'). In spring, a first bloom of diatoms is observed, immediately followed 
by an extensive bloom of P. g!obosa, which can represent up to 90°,o of the cell numbers 
(LANCELOT & MATHOT 1987). 

3.1.2. Zooplankton 
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The highest concentrations of zooplankton are observed about 20 kilometres offshore. The 
diversity of zooplankton is clearly related to the origin of water masses. Further offshore, in 
Atlantic waters, the density of phytoplankton is low, whereas the diversity of zooplankton 
is very high. This zooplankton consists of copepods (Copepoda), larvaceans (Appendicu­
laria) and arrow worms (Chaetognatha). ln nearshore waters, the plankton communities are 
characterised by higher biomass and lower species diversity. Numerically, copepod crus­
taceans constitute 90% of the overall zooplankton in winter (M'HARZI et al. 1998), mainly 
represented by Temora !ongicornis, Pse11doca!am1s elongatus and Centropages hamatus. Acartia 
clausi, Paracafanus parl'tts and Caia1111s helgolandicus are found in smaller abundances. M'Hi\RZI 
et al. (1998) observed differences in copepod spccies abundances between the Westhinder 
and the more coastal banks, probably indicating a transition from coastal, mixed waters to 



Channel waters. Off the Belgian coast and part of the southern Dutch coast, three 
communities were recognised, each with a specific distribution related to the (hypothetical) 
gyre off the Belgian eastern coast and controlled by the run-off water of the Scheldt (HECQ 
& GOFFART 1 996). These communities consist of herbivores such as Temora longicornis and 
Oikoplettra dioica, found in the neighbourhood of the phytoplankton concentrations. A 
community of carnivorous species, amongst which Sagitta setosa is the commonest together 
with two cladoceran species (Evadne nordmanii and Podon let1ckartz) occurs more northerly. A 
community of omnivores, predominantly consisting of Acartia clattsi, Euterpina amtifrons 
and 1\focti!ttca miliaris, can be found in between, off the Scheldt estuary. 

3.2. Benthos 

The benthos consists of organisms and communities found on, in or near the seabed. These 
include animais (zoobenthos) and plants (phytobenthos), living on the substrate (epi­
benthos) or in the bottom (endobenthos), as well as organisms living in the water layer 
close to the seabed (hyperbenthos). The benthos may be further subdivided on the basis of 
size into three categories. Large benthic animais caught by grabs or dredges and retained 
on a 1 mm sieve are collectively referred to as macrobenthos. The meiobenthos includes 
organisms that pass through a 1 mm sieve, but are retained by a 38 µm sieve. The 
micro benthos consists of organisms that pass through a 38 µm sieve. 

The sampling devices used in benthic fauna assessments play a major role in the definition 
of invertebrate communities. For instance, most 'macrobenthos' investigations are per­
formed with grabs, which allow quantitative sampling of large infaunal species but are not 
suitable for the more patchy epifauna. Consequently, most described 'macrobenthic com­
munities' are in fact mainly constituted of infauna. On the other hand, beam trawls and 

dredges, commonly used to collect larger epibenthic species, are unable to collect the 
infauna quantitatively. Finally, only special devices such as the 'hyperbenthic sledge' are 
able to accurately collect animais living near the bottom. These technical limitations have 
led to the subdivision of the benthic communities in three main compartments, namely 
'macrobenthos', 'epibenthos' and 'hyperbenthos', chiefly for practical reasons. The defini­
tion of invertebrate communities is thus strongly instrument-dependent and the decision to 
consider certain species for community analysis is not always obvious. This problem is 
currently being overcome with recent developinents in high resolution acoustic technolo­
gies (such as side-scan sonar) and digital imagery, which allow accurate mapping of the 
seafloor. For instance, BRO\X"N et al. (2001 ) strongly recorrimend the combined use of grab, 
beam trawl, acoustic instruments and video recording to accurately map and characterise 
heterogenous gravelly areas and their benthic communities. Such techniques are also being 
implemented for the monitoring of important habitats in Belgian waters ( see DEGRAER et al. 
2002). 

In an extensive literature review, C\TTRIJSSE & \'INCX (2001)  summarised research on 
benthos performed by Belgian scientists between 1 970 and 1 998. In the earlier days, most of 
the benthic studies concerned the subtidal area focusing on infauna (macro- and meio­
benthos) of soft substrata. In general, research efforts in the territorial waters and the 
Flemish Banks were higher than in other regions. Indeed, most of the monitoring studies 
were related to activities such as sand and grave! extraction and the dumping of industrial 
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waste occurring in these areas. üwing to their ecological importance, the western Belgian 
coastal banks were well studied too. The intertidal and subtidal hard substrata received little 
attention and data concerning the epifauna are scarce. The Belgian sandy beaches have only 
recently been subjected to a systematic investigation (DEGRi\ER 1999, DEGRAER et al. 2003). 

The structural biodiversity of the Belgian marine benthos is well documented for soft 
bottom meiobenthos (mainly nematodes and harpacticoid copepods) and macrobenthc)s 
(mainly polychaetes, bivalves and crustaceans). These stationary communities, easily col­
lected with standard procedures, are directly affected by changes in the environmental 
conditions such as pollution or climate. Subsequently, they can be considered as bio­
indicators of the local environmental quality (DEGRAER et al. 2002) and are the target of 
important research efforts. 

3.2.1. General patterns 

In their review, CATTR!JSSE & VINCX (2001) were able to identify some general patterns in 
average species richness and densities, at least for meiobenthos, macrobenthos and hyper­
benthos. A positive east-west gradient of species richness occurs in inshore w;iters. The 
lower specics richness of the eastern areas is possibly related to a lower diversity of habitats 
( or seascapes ), to a higher content of fine particles in both the water column and the 
sediments and to the fresh\vater input as well as pollution from the Scheldt. Former authors 
described a second gradient, perpeRdicular to the coastline, with larger species diversity in 
offshore areas. Although not in contradiction with these views, more recent data tend to 
indicate a more cnmplicated situation. Sorne environmental parameters such as habitat 
diversity might indeed be more decisive to explain differences in species diversity than the 
parameter 'distance from the shore'. On the other hand, it is established that densities are in 
general highest in the more productive inshore waters. 

The review of C\TTRIJSSE & VINCX (2001) also highlights large disparities in sampling 
efforts. For instance, the macrobenthos is better documented in the western coastal banks 
than in other regions. They also underlined that observations from the 1970s and the 1990s 
were performed via different procedures. This leads to discrepancies in data analysis and, 
subsequently, hampers attempts to quantify the long-term evolution, which is an important 
tool in human impact assessment. 

Despite recent intensive research efforts in this field, the benthic biodiversity of the Belgian 
marine areas is thus still far from being understood. Sorne of the gaps that became apparent 
are now addressed in specific research projects. Moreover, certain specific habitats such as 
the strandlines, the fauna of floating algae and the hyperbenthos of the surfzone are now 
also being investigated. 

3.2.2. Soft sediment benthos 

3.2.2.1. Microbenthos 
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The micro benthos (benthic bacteria, unicellular algae and protozoa) of the Belgian marine 
areas is poorly studied. Hence, almost no data on the species composition and on the spatial 



and temporal dynamics of this compartment are available. This is mainly due to the fact that 
these organisms are difficult to sample. However, microphytobenthos, such as diatoms, is a 
primary source of nutrition for larger grazers in shallow waters and, suspended by wave 
action, is probably an important food source for filter-feeding bivalves. 

3.2.2.2. Epibenthos 

The larger epibenthos, which includes mobile epifauna such as decapods, certain fish and 
echinoderms, has been monitored since the 1 970s. Most data have been collected on 
commercial species in the framework of fishery investigations and much information 
remains unavailable. The sessile components of the epibenthic fauna, in particular certain 
erect colonial organisms such as conspicuous hydroids (e.g. Sertularia cupressina, Ibdrallma­
nia falcata) and bryozoans (e.g. F/11stra foliacea, Alqonidit11JJ spp.) and even sponges (e.g. 
Haliclo11a omlata) are underrepresented in the samples, and most data are unavailable. 
Occasionally, the standard macrobenthic samplers catch epibenthic species, but these gear 
are inappropriate for the sampling of this category of benthic organisms. 

3.2.2.3. Hyperbenthos 

The hyperbenthos consists mainly of small crustaceans such as mysids, amphipods or 
cumaceans (permanent or holohyperbenthos), as well as larvae of epibenthic invertebrates 
and fish (merohyperbenthos). From the beginning of the 1990s, hyperbenthos has received 
more attention. ÜE\X ICKE et al. (2003) were able to identify six biotic communities and the 
earlier views of inshore-offshore and east-west gradients of species diversity were more or 
Jess confirmed. High densities of hyperbenthos have been observed in the whole coastal 
zone, while the highest diversities are found in the open sea, especially in the region of the 
Flemish Banks. Larvae of decapods and fish dominate in the coastal zone and the latter 
region. The holohyperbenthos is dominated by mysids (Schisto1J?l'SÎS kerz•illei, Schistom_ysis 
spirittts, Gastrosacms spinifer and lvfesopodopsis s!abberi) and is most abundant in the coastal 
zone. Off the eastern coast, mysids show a remarkable seasonal migration pattern between 
coastal and more offshore regions. As mysids play an important role in marine food webs, 
this is a possible illustration of the energy fluxes between the coastal waters and the open 
sea, which gives way to functional considerations on benthic biodiversity. 

3.2.2.4. Macrobenthos 

Guv AERE et al. (1980) made a first attempt towards a classification of the benthic infaunal 
communities in the southern bight of the North Sea. They discerned three zones ( coastal 
area, transitional area and open sea) which hast specific benthic communities. The macro­
benthic biodiversity was found to increase offshore, which confirms the views of pioneers 
such as GILSOt--. (1900), who considered the area of the Hinder Banks to host the highest 
numbers of benthic species (\'AN LOEN et al. 2002) . 

However, in a recent analysis of data obtained between 1 994 and 2000, covering also the 
macrobenthos of the beaches, VAN HoEY et al. (subm.) adjust this coastal-offshore gradient. 
They suggest a more complex situation, evidenced in areas where a more diversified seabed 
morphology is found, such as in the western coastal banks. The important habitat 
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parameters of the subtidal communities are currently considered to be depth as well as 
sediment median grain size and mud content (DEGR,\ER et al. 2002). 

l.1sing statistical clustering methods, VAN HOEY et al. (subm.) identified four major soft­
bottom communities, one intertidal and three subtidal, defined as follows . 

• The Abra alba-Mysella bidentata community occurs in fine sandy sediments with 
a relatively high mud content. The three dominant taxa are polychaetes, crustaceans 
and bivalves. It is a very rich community with a high species diversity and density, 
characterised by the occurrence of the bivalves Spisflla mbtruncata, Abra afba and 
A1ysef!a bidentata, the polychaetes Sthenefais boa and the reef building sand mason Lanice 
conchife.ga (plate 1, c), and the crustacean Pariamb11s typims. This community is dominant 
in the western coastal zone, especially in the gullies between the coastal and Flemish 
Banks . 

• The Nephtys cirrosa community occurs in well-sorted, medium sandy sediments with 
low mud contents. This is a less diverse community with low densities. It is characterised 
by polychaetes and low densities of bivalves that in some cases are even lacking. The 
burrowing sea urchin Echi11ocardùw1 corda!tf171 is a typical member of this community. The 
community is typical for sandbanks further offshore. 

• The Ophelia limacina-Glycera lapidum community occurs in sediment characterised 
by medium to coarse sand, with an important fraction of shell fragments. This co1;1munity 
is found predominantly on the tops of sandbanks. lt consists mainly of interstitial 
polychaetes and is further characterised by a low species diversity and density . 

• The Eurydice pulchra-Scolelepis squamata community is exclusively found high in the 
intertidal zone of sandy beaches. lt is characterised by a low diversity and high densities of 
the crustaceans Eurydice p11lchra and Batl!Jporeia sp., and the polychaete Scofefepis sqHamata. 

These macrobenthic communities are not isolated from each other and several transitional 
species associations were found. 

3.2.2.5. Meiobenthos 

CATTRIJSSE & VINCX (2001) provide a good overview of meiobenthic research performed 
so far. They conclude that areas with different meiobenthic species richness and community 
composition can be identified in the Belgian marine waters. Recent research by V AN,\ VER­
BEKE et al. (2000) suggests that sandbanks can be regarded as geographically isolated 
'islands'. lndeed, they identified four distinct communities characterised by specific free­
living nematode faunas and controlled by sedimentological differences within the studied 
sandbanks (Flemish, Hinder and Zeeland bank systems). 

3.2.3. Hard substrate benthos 
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Hard substrata, although generally known to host a more diverse flora and fauna than soft 
substrata, have been poorly studied. Only the intertidal hard substrata were adequately 



investigated [e.g. DAR0 1 969, 1 970, VAN DER BEN et al. 1977 (al! three papers on artificial 
substrata) and JüCQl'É & VAN DAMME 1971 (peat and clay banks), while DE Vus studied 
the algae of the (j etty) mole of Zeebrugge e.g. DE Vos ( 1979) ] .  

3.2.3 . 1 .  Artificial hard substrata 

The intertidal artificial substrata such as groynes, dykes and other coastal defence works 
(plate 1 ,  a) are the only places where large benthic brown (Phaeophyta), red (Rhodophyta) 
and green (Chlorophyta) macroalgae can be found. They harbour a community typical for a 
moderately exposed rocky coast, characterised by barnacles (Sel7libafan11s bafanoides, Balant1s 
crenat11s, E/171init1s 1nodestt1s), dense musse! clusters (li,,fytifus edulis) and occasionally fucoid 
algae. Many other invertebrates are living in the musse! clusters. The community can be 
regarded as an impoverished version of the rocky shore communities existing along the 
coasts of the English Channel (e.g. the French 'Boulonnais' coast). For instance, large 
brown algae such as Laminaria sp. or Himanthalia elongata, as well as a zone dominated by red 
macroalgae, commonly found in the English Channel, do not occur along the Belgian coast. 
More comprehensive studies are currently ongoing on the flora and fauna of the artificial 
intertidal hard substrata (ENGLED0\X' et al. 2001 ,  VoLCK.\ERT et al. 2003). 

The subtidal fauna of ship wrecks (plate 1 ,  e & f), never studied before, is under 
investigation since 2001 .  SCL'B:\-diving techniques are used to perform an inventory of 
the fauna associated to these artificial ·substrata, generally considered as 'oases' of marine 
Iife. These studies have already revealed many species new to the Belgian marine fauna 
(MASSII� et al. 2002). 

Finally, the many buoys, used to demarcate shipping routes and subtidal obstacles, form 
another particular artificial habitat. They are distributed ail over the Belgian waters but are 
more frequent in the vicinity of harbours. Their number is increasing. Recent investigation 
of the fouling community living on the buoys revealed the presence of several species new 
to the Belgian fauna and even to the North Sea (KERCKHUF & CATTRIJSSE 2001 ; 
KERCKI IOF, in prep.). Although these floating abjects form a specific habitat, the commu­
nity living on them has clear affinities with the fouling community on other (mainly man­
made) hard substrata such as wrecks and intertidal constructions. 

3.2.3 .2 .  Natural hard substrata 

DEGR,\ER (1 999) identified a macrobenthic community in outcropping Tertiary clay layers 
nearby Oostende, which he defined as the Barnea candida community. This community is 
typical for bottoms of firm clay and peat. lt has a low species diversity, characterised by 
boring bivalves such as Petricofa pho/adijormis and Barnea candida. This community also 
occurred formerly in intertidal localities, for example at Raversijde, between Oostende and 
Middelkerke (J<KQUÉ & VAN DAMME 1 971), or along the eastern coast (see GILSON 19 14) 
(plate 1 ,  d). The Barnea candida community is considered to be rare. However, it might be 
more common than believed, especially off the eastern coast (in particular off Zeebrugge) 
where there are indications of its presence (pers. obs. F. KERCKHOF). The sampling gear 
commonly used in macrobenthic research do not allow an adequate sampling of this 
particular community. 
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An additional macrobcnthic community, the 'pebble community with epifauna', might 
also be present off the Belgian cuast, although it was not mentioned at ail during the last 
thrce decades. lndeed, a "boulder field" hosting a very high epibenthic spccies diversity 
(including several sessile erect species and Ostrea ed11lis) is mentioned to occur "off 
Oostende" by V1\:--.: BEM,DEN ( 1 883). French researchers, using a 'Raillier du Baty' dredge 
instead of a Van Veen grab, discerned and described this particular community along the 
French coasts of the southern North Sea (PRYGIEL et al. 1 988, D.-\\'OL 'LT el al. 1 988). The 
species composition of this community differs drastically from the surrounding sandy 
sediment communities and shm.,·s affinities with the macrofauna of rocky substrata and 
with the epifauna of ship wrecks. lt is a very rich community, with a high diversity of sessile 
species such as sponges (Porifera), cnidarians (Cnidaria), bryozoans (Bryozoa), and a 
diversified mobile epifauna of decapods (Decapoda) and echinoderms (Echinodermata) . 
This community certainly occurs in Bclgian waters too, as indicated by occasional observa­
tions for instance in the region of the Hinder Banks (M.\ERTENS 1 989; GILSON, unpublished 
data) and off Zeebrugge (pers. obs. F. KERCKHOI'). 

\X'e can conclude that although the Belgian marine subtidal areas are dominated by fine to 
medium sand bottoms and, in some coastal areas, by mud fields, it also hosts naturally hard 
substrata species associations, largely undersampled and poorly known. Thesc prnbably 
contribute to a large extent to the overall species richness of the 'natural' Belgian marine 
fauna, what calls for further research on this topic. 

3. 3. Nekto11 
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The nekton represents ail animais able t o  move horizontally i n  the water column indepen­
dently from currents. These represent the higher trophic levels of the marine food webs and 
consists of molluscs (cephalopods), fish, turtles, mammals and even some birds (penguins). 
Apart from some cephalopod molluscs (e.g. Loligo, Sepia or OctopHs), the nekton of the 
Belgian area is largely dominated by fish. The marine mammals will be presented in a 
separate section. 

The fish fauna can be dividcd in two groups: pelagic species, living in the water column, 
and demersal fish, living near the seabed. As Belgian marine waters form only a small part of 
the North Sea, and because of the high mobility of fish, their fauna has to be considered on a 
larger scale. DAAN et al. (1 990) recorded 224 species for the North Sea. However, a high 
proportion of the total fish biomass consists of a limited number of species, most of which 
are commercially exploited. In chapter 4, some earlier studies on the Belgian marine fish 
fauna are listed. 

The fish fauna of the North Sea is well studied, mainly by fishery research institutes. D,\AN 
et al. ( 1 990) identified three fish communities. In the south-eastern community -relevant to 
Belgian waters- the dab (Limanda limanda), whiting (Merfangit1s merlangus), grey gurnard 
(Chelidonichthys gHrnard1ts) and plaice (Ple1tronectes platessa) are considered to be the most 
important species. 

Other important demersal species are cod (Gad11s morh11a), sole (Solea solea), flounder 
(Platychthys flesus) and brill and turbot (Scophthal11111s spp.). Belgian coastal waters are 
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important spawning grounds and nursery areas for the sole. They also form a nursery area 
for other commercially important fish species, such as plaice and cod. 

In Belgian waters, lacking rocky shores or bottoms, some fish species are almost exclusively 
found in the vicinity of wrecks.  These fish, such as the Jing (Alolz•a moira), conger eel (Con,f!,er 
r01zf!,er) and tompot blenny (Parablem1it1s _f!,affort(f!,Ùle), are considered to be rare. Given the 
large number of ,vrecks off the Belgian coast, it is possible that some of them are not as rare 
as thought. Sorne species, such as the common goby (Pof!lafoschist11s microps) and black goby 
(Gobius niger), are uncommon at sea, but may be locally common in and near ports. Other 
species, such as the shanny (Lipophry phofis) and butterfish (Phofis ,f!,ttt1nell11s), may occur 
rather frequently on breakwaters and harbour walls. 

lt is clear that most elasmobranchs (skates, rays and sharks), which are long living, slowly 
reproducing predators formerly common in our waters, have severely declined. These fish 
are generally not targeted by fisheries but are collected as by-catch. W t\LKER (1 998) has 
evidenced major changes in the population dynamics of North Sea rays. lncreased fish 
mortality is considered to be the cause of observed shifts in species composition, leading to 
an expansion of species with the lowest age and size at sexual maturity (e.g. starry ray, 
Amb[}•rqja radiata) and severe declines in more sensitive species such as the thornback ray 
(Raja clat•ata). The common skate (Diptt1rus batis), the largest species of the area, is 
considered as cxtirpatcd from the North Sea since the 1 950s (NILSEN et al. 2002). For shark 
species, data are scarce since most fishery statistics do not identify the catch at the species 
level. But the landings of several species that used to be common in the area have 
dramatically decreased in the southern North Sea, as is observed elsewhere (HEESSEN 2003). 

Most commercial species are far less abundant in the t\iorth Sea than they used to be. This is 
the case for the herring (Cl11pea hareng11s), mackerel (Sco,nber scombrus), cod (Gad11s morhua) 
and plaice (Ple11ronectes platessa). Herring used to be a very important resource for Belgian 
fishermen (Puu. 1947) . The main reason for the decline is overfishing. Although there is no 
evidence of a major change in species composition in the North Sea over the last century, 
there is more convincing evidence of changes in size composition. The increasing exploita­
tion of the North Sea fish stocks resulted in a s hift towards smaller-sized fish. Overfishing, 
together with river construction works, habitat destruction and pollution, also led to severe 
decline or disappearance of ail diadromic fish, including the salmon (Sa/mo salar), sturgeon 
(Acipenser st11rio), smelt (Osmerus eper!a1111s) and allis shad (A/osa a/osa). 

3.4. Marine Birds 

High numbers of sea birds occur in the southern North Sea owing to food availability (e.g. 
fish and benthic invertebrates). ln a study by BirdLife International, the whole region from 
the north of France up to the Dutch \X:'adden Sea, including half of the Belgian waters, has 
been designated as an Important Bird Area (SKoV et al. 1995). The importance of the 
Belgian marine waters as a wintering area became evident once more after the oil spill of the 
TRICOLOR in winter 2003, when thousands of oiled birds, mainly auks (Alca torda) and 
guillemots (Uria aalge), stranded on the Belgian beaches. The Belgian waters, in particular 
the coastal sandbanks of the western coast, are important for the common scoter (Alelanitta 
n{f!,ra). 
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The Channel area, including the Belgian marine waters, is a very important corridor for 
man y migratory species. During the 20th century, the abundance of most species of sea hirds 
have increased in the North Sea, predominantly due to the availability of discards from 
fishing activities (Mc GLJ\DE 2002). 

Sea birds are one of the most conspicuous faunal groups and can traditionally boast of a 
great deal of interest. Because they occupy high trophic levels, sea birds can be used as 
indicators of changes in the marine environment. Especially after \'("orld \X'ar Il, increasing 
interest for activities such as sea \rntching and beached bird surveys arose among various 
individuals and groups. The results were -if at ail- published in a scattered wav. ln 1 992, a 
sea bird monitoring programme was set up at the Fiemish Institute of Nature Conservation, 
aimed to fill the Jack of information on the distribution of sea birds in the Belgian marine 
waters. This bas resulted in various publications (e.g. OFFRINGJ\ fi al. 1 996, SEYS et al. 1 999, 
etc.) which emphasised the importance of the Belgian marine waters for birds. At present, 
the knowledge of the species and numbers occurring seasonally in these waters is good. 

In a recent study, SF.YS (2001 )  gives a comprehensive overview of the Beigian marine and 
coastal birds. During the period 1992-1 998, 1 24 bird species were encountered at sea. Of 
these, 23 true marine species occur in relatively high densities within the Belgian marine 
areas. Six out of these 23 were retained as 'focal species', i.e. species that require increased 
attention due to both insufficient conservation efforts at the international level and a 
remarkable high abundance in Belgian areas. They include species that attain 1 % of the 
flyway population and are listed in international conventions such as the EU Birds Directive 
or the Bern and Bonn Conventions. These species are the little gull (Lams mintt!tts), red­
throated cliver (Ga1•ia stellata), common scoter (Melanitta nigra), Sandwich tern (Sterna 
sa11dl'icensis), common tern (Sterna hinmdo) and little tern (Sterna albifrons). Five species, 
the great crested grebe (Podicpes cristatus), great skua (Stercocari11s sk11a), lesser black-backed 
gull (Lamsfusms),  herring gull (Lams argentat11s) and great black-backed gull (LarrfS mari1111s) 
were classified as 'locally important species'. These are species that surpass the 1 % criterion 
but are not included in the highest priority lists of the international conventions. 

The harbour of Zeebrugge must be mentioned as a particularly important area for terns. 
Indeed, three species, the Sandwich tern, common tern and little tern, have established 
breeding colonies there. Apparently, they found in these vast areas new nesting opportu­
nitiès after their natural nest sites on beaches and in dunes became gradually unavailable as a 
consequence of, among others, evolving mass tourism (SEYS 2001 ). Moreover, the im­
portance of the outer harbour of Zeebrugge is also illustrated by the occurrence of a huge 
breeding colony of the lesser black-backed gui!. 

During the study cited above, marked differences m counting efforts were rcported 
between regions and seasons. Most data were collected during winter and autumn, and 
there were important data gaps for areas further offshore. Attempts are going on to fil] these 
gaps gradually. 
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3.5. A1arine mamma/s 

Marine mammals, as birds, are important top predators controlling the marine food chain 
with widely distributed populations that can only be protected within international agree­
ments. In Belgium, a large number of historical data on cetacean strandings have been 
collected by the Royal Belgian Institute for Natural Sciences (RBINS) and published by 
DE Sl\!ET ( 1974, 1 981). From these publications, it is obvious that strandings of small, 
inconspicuous but perhaps common cetaceans were usually not documented, whereas the 
stranding of larger toothed whales or baleen whales, most of which do normally not occur in 
the southern North Sea, received a more widespread media and public attention. Stranding 
records have been systematically gathered from the late 1970s by VAN GOMPEL (1991,  1 996), 
while the RBINS has coordinated technical interventions and collected specimens. 

In 1 992, an intervention network was established with the aim of meeting specific 
obligations of the Belgian government in the framework of the North Sea Conferences 
and ASCOBANS (Agreement on the Conservation of Small Cetaceans of the Baltic and 
North Seas, Bonn, 1997). This interdisciplinary network is responsible for the scientific 
investigations on bath marine mammals and sea birds washed ashore or by-caught in 
Belgium. 

Only five species of marine mammals can be considered indigenous in the Belgian part of 
the southern North Sea: the harbour porpoise (Phocoma phocoena), white-beaked dolphin 
(Lagenorly11ch11s albirostris) , bottlenose dolphin (T11rsiops tn111cat11s), harbour seal (Phoca 

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 

Year 

1•it11lina) and grey seal (l fali­
choems grypt1s). Other species 
are regarded as irregular visi-
tors or stragglers. 

The bottlenose dolphin is 
nowadays only rarely en­
countered off the Belgian 
coast as well as in the whole 
southern North Sea, leading 
to the conclusion that the 
species can be considered as 
'extinct' there. Groups of 
white-beaked dolphins are 
regularly observed, predomi-
nantly offshore. The harbour 

N umber of harbour porpoises, Pbocoma pbocoena, washcd ashorc pcr year in Bd1,:ium irom 
1990 to June 2003. 

porpoise became rare during 
the second part of the 20'h 

century, but the number of 
observations (inshore and offshore) as well as the number of strandings has been rising 
again since 1 995 (figure 3). 

During the early 20th century, harbour seals were commonly encountered on beaches. Since 
then, the species virtually disappeared from Belgian waters. Nmvadays, adults are occa-
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sionally observed at sea and in harbours, and each year, in summer, five to twenty pups, 
originating from colonies present in France, the United Kingdom or the Netherlands, wash 
up on the shor�,s in Belgium. Adult grey seals are Jess common in Belgium than harbour 
seals, although a small number of grey seal pups wash ashore each year in winter. 

In the years 1 988-1 989, an estimated 72 °- 'o of the North Sea population of harbour seal was 
affected by a morbilivirus, the 'Phocine Distemper Virus' (PDV), leading to mass stranding 
events (see j ;\l "N!Al"X & COJGNOl'L 2001 ) .  l n  1998, and even more remarkably in 2002, a 
new morbilivirus infection led again to a dramatic increase in the numbers of stranded 
common seals. The causes for such epidemiological disasters are still unknown. So far, there 
is no evidence that the body burden of micropollutants, known to weaken the resistance of 
the populations to such infections, is involved. Similarly, fishing practices, by affecting the 
numher of individuals in the population, may be involved but their role as facilitator can 
hardly be evidenced. 

4. l\L\!N THRE.\TS TO THE BELC,I \N i\L\Rll'.E fü()l)J\î -:RSITY 

Marine biodiversity worldwide is threatened in many ways. During the past 50 years, the 
composition and organisation of the ocean's biota and of their habitats underwent dramatic 
changes owing to increased human actiYities at sea and significant climate change. This is 
especially the case in coastal zones and shelf seas where the direct and indirect disturbances, 
resulting in a general deterioration of the en vironment quality, are concentrated (GR:\ Y 1997) . 
These areas are highly productive as compared with the open sea. Losses of species and 
habitats in coastal areas have thcrcfore a high impact on the marine biodiversity as a whole. 

The coasts of the shallow southern North Sea, surrounded by densely populated developed 
countries, are a good example of such a very productive but intensively exploited coastal 
zone. This region produces several consumption goods and plays an important role in the 
socio-economics of its surrounding countries, in particular Belgium. 

The Belgian marine areas have been intensely used for several purposes since long. As a 
consequence, no region of the Belgian marine waters can actually be considered as pristine. 
Furthermore, local impacts on marine biodiversity are superimposed on larger-scale 
impacts and natural variability, making it difficult to identify cause-consequence relation­
ships. Observed changes cannot be attributed to one single cause and should be regarded as 
the result of a cascade of  adverse effects . 

..f.. 1 .  F-luman actiz,ities al sea and their impacts 

The main activities occurring in the Belgian marine area and their main effects can be 
summarised as follows ( see also M AES et al. 2000). · 

4 . 1 . 1 . Fisheries 
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Fishing has been an important activity along the Belgian coast for centuries (figure 4) . But 
sin ce the beginning of the 20th century, a sharp increase of its impact on all levels of marine 
life bas resulted from several technological innovations. The main fishing method currently 
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On the left, a decked 'cutter', typical for Eelgian offshore fishing around 1 900, landing its fish. Note the large beam trawl 
equipped with a wooden beam (archives of G. GILSON, REINS). On the right a modern powerful fishing vessel operating two 
beam trawls in parallel (photograph by the Aerial Surveillance l lnit of the Ml'MM / REINS). 

used in Belgian waters is beam trawling, targeting demersal fish and brown shrimp (Crangon 
crangon). The trawling intensity is very high, especially inshore. Apart from the general, 
well-known environmental problems generated by fisheries such as overexploitation of 
target species, threats to sensitive by-catch species, or increase in populations of resistant, 
short-living and opportunistic species, the beam trawl specifically has strong adverse effects 
on the sea bottom (LINDEBOOM & DE GROOT 1 998, LAV ALEYE et al. 2000). Bearn trawl 
tracks can be observed on sandy bottoms several days after fishing. lt is therefore also 
considered as a very important threat to sensitive benthic habitats and biological associa­
tions, especially those related to reef or bank-forming species ('structuring' species). In 
coastal areas, J ACKSOr-; et al. (2001 )  showed that ecological extinction caused by overfishing 
always precedes all other pervasive disturbances. They stated that overfishing was the initial 
factor in the deterioration of coastal ecosystems worldwide. Thus, adverse effects due to 
other causes such as pollution, degradation of water quality or (anthropogenic) climate 
changes are favoured, if not a·mplified, in overfished areas. 

4. 1 .2.  Chronic pollution 

The sea is the ultimate recipient of pollutants from activities carried out by man. They reach 
the sea from land-based activities (80%) through river runoff (mainly the Scheldt in 
Belgium), atmospheric deposition, direct discharges and maritime traffic (oil spills and 
operational ship-borne pollution). Severa] organic and inorganic micropollutants are 
produced intentionally or as by-product and accumulate in living organisms (bioaccumula­
tion) and food chains (biomagnification). When high tissue concentrations are reached, 
several adverse effects occur (reproduction impairment, endocrine disorders, genetic 
mutations, increased sensitivity to natural diseases, etc.). They lead to a general weakening 
of populations of sensitive species, in particular the highest trophic levels (larger fish, birds, 
mammals) making them more vulnerable to other human pressures but also to natural 
events such as diseases or unusual climatic conditions. However, their effects may vary 
considerably from one species to another and are generally difficult to identify because of 
the interaction of several other fa�tors affecting biodiversity. 
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4.1.3. Eutrophication 

An increased Joad of land-based nutrients (N, Si, P), originating from transboundary 
sources (SW Atlantic, Rhine) and, to a lesser extent, from local riverine inputs (in Belgium, 
Scheldt and !Jzcr), is rcsponsible for strong eutrophication problems in coastal areas of the 
southern North Sea. Since the 1 970s, increasing algal biomasses have been reported to result 
from the increased nutrient content of the coastal waters. Furthermore, anthropogenic 
nutrient sources lead to changes in the nutrient balance (in particular N/P ratio) in the water 
column and, consequently, in the species successions normally occurring during blooms. 
Blooms of phytoplankton species harmful to marine animais and humans (such as Gyrody­
llÙl!lJ., Dinophysis or A!e:,:andrit11n) have caused much concern. Since the 1970s, an increase in 
the bloom frequency of the colonial flagellate Phaeorystis globosa also seems to occur. This 
species is not grazed by the zooplankton. The large quantity of ungrazed algae, resulting 
from the larger biomasses and higher bloom frequency, increase the quantity of organic 
material decomposed in the water column or on the bottom. This leads to severe oxygen 
depletion in some areas of the North Sea (such as the German bight) responsible for mass 
rnortalities in invertebrate and fish species. Severa! studies reported also an increase in 
biomass of benthic organisms especially in coastal waters although these effects have not 
been reported for the Dutch coastal waters (Lw \LEYE et al. 2000). 

4.1.4. Sand and aggregate extraction 

Besicles fisheries, the only other natural resources exploited in Belgian marine waters are 
minerais. Although several areas were designated for sand extraction, most of the sand bas 
been extracted frorn the K winte Bank. Considerable arnounts of sand and grave! are landed 
each year and used for building and beach nourishrnent. This activity locally affects the 
benthic comrnunities. Generally, organisms living in the highly dynamic environment of 
sandbanks are able to withstand high level of environrnental disturbance by waves and 
currents. However, the sand and grave! extraction activities form an additional stress factor. 
Currently, the dernand for aggregate extraction is increasing. 

4.1.5. Dredging and dredge spoil dumping 

The eastern Belgian coast is subject to extensive maintenance dredging operations to 
remove large sediment accumulations occurring in ports and navigation channels. The 
large quantities of dredged material resulting from these activities are dumped back in the 
sea in specifically designated areas. This practice locally increases the mud content of the 
surface sediment, which directly affects the local benthic communities. On a larger scale, 
dredging and dumping increase the turbidity in the water column and allow the resuspen­
sion of contaminants such as trace metals initially trapped in the sediment, making them 
available to the trophic chains. 

4. 1.6. Alien species introductions 
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Introduction of non-indigenous species (plate 2) takes place in different ways. The southern 
North Sea is one of the most frequented maritime routes in the world, and Belgium hosts 
two major ports: Zeebrugge and Antwerp. This leads to the import of several non-
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indigenous species by ships in ballast waters or as fouling. Leisure navigation and marinas 
also contribute to this phenomenon. Another source of introductions is the mariculture, 
since undesirable non-indigenous species are also imported together with the target species. 
Climate change may also lead to the extension of the geographic distribution of species not 
found in the area before. Most alien species cannot find an appropriate ecological niche to 
survive. However, a few species that are able to settle clown can colonise the area and enter 
into competition with local species. 

4. 1 .  7. Coastal defence, harbour works and coastal constructions 

Man-made constructions have a strong impact on the coastal hydrodynamics and sediment 
balance. They have negative consequences in subtidal and intertidal habitats, but also on 
land (dunes). Furthermore, they represent artificial habitats allowing many non-indigenous 
species to settle clown. As a result of continuous and ongoing beach nourishment on nearly 
all the Belgian beaches, the natural sediments have been replaced by coarser sand, more 
appropriate for coastal defence. The effects on the beach fauna are unknown since the study 
of the Belgian beach fauna started only after the sand suppletions: On the other hand, those 
artificial substrata are colonised by typical flora and fauna. In harbours, harsh conditions 
prevail and favour the development of resistant, often non-indigenous species.  

4. 1 .8 .  Recreation 

The Belgian coast is also an important recreative area in summer. Activities take place at sea, 
on beaches and in dune areas. High disturbance levels are known to have negative impacts 
on the local populations of marine mammals. A very large portion of the Belgian coast is 
covered with constructions developed to the detriment of dunes and other important 
natural features, fragmenting coastal habitats and affecting the land-sea sediment balance. 
The extreme population increase in summer also affects the microbiological quality of the 
coastal waters. A particular problem is the ecological impact of mechanical beach cleaning, 
which is carried out by many local authorities to keep popular beaches clean. The frequent 
removal of natural strandline detritus, even in winter, and the disturbance of the sand by 
raking has led tu the almost complete disappearance of the specific flora and invertebrate 
fauna of the strandline. This practice also prevents the natural formation of embryonic 
dunes. 

4. 1 .9 .  Storage of WWI chemical weapons 

About 100 to 500 tons of toxic material is estimated to be present in the 'Paardenmarkt', a 
shallow area situated east of Zeebrugge where 35,000 tons dumped German ammunition 
dating from World War I lay since 1 9 1 9. An important layer (2-4 m) of anoxie sediment has 
covered the weapons following natural sand transport and preserves them from corrosion 
by sea water. Two types of chemical weapons constitute the main environmental threat: 
the 'mustard gas' (Yperite), a blistering agent, and the vomiting agents 'Clark I' and 
'Clark II ' .  Although responsible for severe acute intoxication, it is unlikely that the mus tard 
gas could cause important environmental damage. On the contrary, the hydrolysis of 
'Clark' reagents will lead to the release of organic and inorganic arsenic, a severe poison 
threatening marine wildlife (FRANCKEN & Rl'DDICK 2003). Fishing activities and ship 
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species mentioned aboYc, four specics arc only known as \'agrant. Thn;e of these spccies, 
with seYeral populations in Flanders, originate from the i\!editerranean region. 

Of the original dragonfly spccies of Flanders, 16 ° ô are extinct, 34° o are more or Jess 
threatened, 1 ( ) 0 u are rare, 4°1,, are not well known and 36° o can be considered as not 
threatened (Dl ·. 1(1' 1 .JF & Al\SELIN l 996). The occurrence of Red List species shows that the 
most din:rse dragonfly fa.una is located in the central and eastern part of Flandcrs (province 
,\ntwerp and Limburg). :-.:evertheless, the,· occur m-er the \\·hole Flemish territon·. Species 
thrcatened with extinction require high qualitY habitats and their distribution is almost 
limited to the prnYinces Ant\\·erp and Limburg, \vhere relatiYely large and undisturbed 
nature entities including brook \'alleys and se1·eral oligotruphic pools can still be found. 
The Red List spl'.cies labellcd as threatencd are found in the same area. Species found outsidc 
those proYinces all correspond to Com,�f!,rio11 p11!chd/11111, Cord11/�f!.t1Sler bolto11ii and ,�·rmpff1J1t1 
_li1srn. The species belonging to the Red List category 1·ulnerable are more widesprcad 
compared with the former two Red List categories. The distributiun of the species 
belonging to the Red List category rare is historically limitcd to the prm·inces ,\ntwerp 
and Limburg, exception made for CalopMJ.'-' sple11dms. 

During the past 1 5  1-ears, eight spec1es of dragonflies with a 'normal' distribution in the 
sou th of Belgium were obscn-ed more frequently: I ,nifs harht1ms, Comt1,1!,rio11 sât1tl11111, .· les/m,1 
a(lï11is, . l11a.'\" pt1rthmop1•, Orthdm111 lm11111n1111, Crocothm,is erythr,m1, SJ·111pl'ln1111 111eridirmale and 
Srmpdn1111 frmsco!o1J1hii. l'p to the beginning of the 1 990s, those species were obser\'ed 
occasionally, but they are now present e1·ery year in Flanders, including se\·eral observa­
tions of reproduction. 

L(f!.til protection 1111d i111fmatio11al i111porta11ce 

The Royal Decree on Nature Comcrvation protects ail dragonfly species. Three species 
extinct in Flanders are listcd on the Red List of species threatened at the global leYel ( I l'CN 
1 996). The species mentioned in the annexes of the Bern Convention and of the El' 1 Iabitats 
DircctiYe are no longer present in Flanders. 

2.5.5. Dolichopodid flics 
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ln contrast to  \\'ell-known and frequenth· collected invertebrate groups such a s  buttcrflies, 
dragonflies, ground heetles and spiders, most dipteran families including long-legged or 
dolichopodid tlies are quite obscure, even to most entomologists. Ne\·ertheless, dolicho­
podid flies show al! the features that make this family espccially suitable for bio-indicatory 
purposes (high species richness, distinct habitat affinity, high sensitivity to èm·ironmental 
alterations). POLI.ET (2( )0l l) states that a total of 295 species has been established in Belgium 
with certainty, 260 of which occur in Flanders. A complete spccies list is ginn b,· the 
author. Of thcse species, 22 are extinct in Flanders, 10 critically endangered, 14 endangcred, 
16 \'ulnerable, 86 susceptible or rare, 39 insufficientl) knuwn and 73 arc considered safe/at 
low risk. 

The dolichopodid f,:1una of sait marshes is by far the most threatened in Flanders with 68° 1
0 

of threatened and/or rare specics. ln reed marshes and other marshlands, moderately to very 
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humid woodlands, coastal dunes and humid heathlands, threatcned and rare specics 
constitute one-third or more of the entire dolichopodid fauna, which makes these habitats 
among the mo�t \'aluable in Flandcrs. NearJy ail threatened and rare sait marsh spccies are 
typical for this habitat, whercas characteristic heathland and coastal dune spccies makc up 
about half of the thn:atcncd and 'or rare spccics in thesc h�bitats. 

L(f!,11/ protl'Clio11 1111d i11ternalio11al imporl1111ce 

Ncithcr the European, Belgian ·nor Flcmish legislation f oresee the protection of dolicho­
podid flics. 

2.5.6. Spiders 

The Red List of spiders in Flanders (,\1 \ E l .h\ IT el Ill. , in preparation) mentions 604 spccies 
out of about 7( 1( 1  spccics for Bclgium. ;\bout half of the 592 spccics arc not thrcatened, 9°- o  
arc thrcatcncd \\·ith cxt·inction, 14° ; ,  arc thn:atcncd and 1( )0 o are \'uinerablc. Another 1 1 1% 
of  the species are rare, whcrcas 1 ° o i s  cxtinct. A Red List f or  the famil�· Lycosidae was 
prcparcd by ALDER\'( l,IRI -.LDT & ,\! \El.F,\IT (1992). 

Because of their numcrousness and their occurrence in ail biotopes, spiders are cxcelk:nt 
organisms to measurc the quality of the environmcnt (,\L\ELF,\IT & B.\ERT 1997) . \Xïth the 
exception of the water spider ( .·ü;gyro11d11 aq11atica), al! spiders arc terrestrial and occup�· a 
vast range of biotopes. The spccics most at risk arc found in the sandy habitats of castcrn 
Flandcrs ( IS::cmpen) and in thc coastal dunc arcas. 

The wasp spider (.· l 1;r!,iope hmm11irhi) appeared in Bclgium for the first time around 1870. The 
spidcr's distribution has slow!\" extended northwards and, sincc the 1 980s, has reached its 
most northern distribution in Flandcrs . lts expansion occurs thn mgh the valleys of the main 
watcrways and their tributaries, as is tYpical of southcrn species progressing northwards .  
, \lthough irs opportunistic bchaviour of colonising man-made habitats has enabled its 
progression, the species rernains \'uinerable duc to thc unstablc characteristics of its habitats 
(Pl "TS 1989). 

L1;r!,al pro!edir111 1111d i11/fmt1tio11al i111porl,111ce 

The Royal Decree on ::\:ature Conseryation protects four species of spiders in Flanders: thc 
wasp spider (.·l 1;�iupt hmem1ichi), purse-web spidcr (.· l t1p11s ,1fli11is) , raft spider ( Do/omedes 
jïmhriat11s) and water spider (.·L aq11atirt1) .  The lattcr tliree spccies belong rcspecti,·cly ro the 
Red List catcgorics \'uinerable, criticall\" cndangercd and ,·ulnerable. Therc are currcntl\' no 
nati\'C spiders listcd in the annexcs of the Bcrn C:on\'ention and EC Habitats Directi\-c. 

l.6. f f�l!,htr plants 

Historically, 1 ,4 1 6  species of higher plants bclonging to thc wild flora haYe bœn obsen·ed 
in Planders (BrESBR( ll 'Ck et al. 2001 ). Of these, 1 ,039 species belong to the original native 
flora, while 358 were introduced by man and bccame naturalised (\' F.RLOO\ï! 2( )(12). 
Nineteen species ha\'e an uncertain status. Of the exotic species, 115 werc introduced afrer 
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On the other hand, some scavengers and predators have increased. This is the case for some 
crustaceans, such as the hermit crab Eupat,11rt1s hernhard11s, and gastropods, such as the netted 
dog whelk (Nassarit1s retimlatus), as well as the common starfish (Asterias mbens) . During the 
past decades, another hermit crab, Diox,enes pugilator, became extremely common. This 
species has taken advantage of the warming up and has spread more to the north. lt uses 
empty shells of small gastropods for protection, in most cases the shells of Nassaritts. To 
what extent the appearance of Nassarit1s might have benefited the occurrence and spreading 
of Diot,enes p11gilator by providing shelter rcmains an intriguing yuestion. 

4.2.2. Eutrophication 

The most striking effects of eutrophication in our waters are the phvtoplankton blooms in 
spring and, to a lesser extent, also in autumn, in particular the yearly occurrence of 
Phaeocystis globosa (see section 4. 1 .3 .). Tl 1NG AR,\ZA et al. (2003) conclude that the succession 
of the diatoms and Phaeo(vstis blooms in the southern bight of the North Sea is controlled by 
the concentrations of silica and ammonium in the water. The silica concentration is the 
limiting factor for the diatoms, which use it for the constitution of their exoskeleton, while 
the level of ammonium controls the prevalence of diatoms or Phaeoc)'sfis for nitrogen 
uptake. It seems that Phaeoc)'stis blooms, to a large extent not grazed by the local 
zooplankton species (G.\SPARl1'.I el al. 2000), have become more important during the last 
decades, although evidences of earlier explosive blooms in the North Sea exist (V.\N MEEL 
1975, (ADÉE & HEGEMAN 2002). 

An example of a species of a higher trophic level thriving in eutrophie habitats is the clam 
Corlmla gibba, which is currently spreading worldwide, mainly in eutrophie harbour 
environments. Although indigenous to Europe, it has been recently introduced in several 
harbours and estuarine environments of the southern North Sea (Zeebrugge, Dunkerque 
and the Scheldt estuary) (KERCKHOF 1998). 

4.2.3. Hazardous substances 
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Biodiversity effects induced by organic and inorganic pollutants have not been reported as 
such from the Belgian marine areas. Indeed, the typical effects of contaminant families vary 
greatly from species to species and synergistic or antagonist effects may occur between 
different compounds. The real dose-effect relationship is therefore often very difficult to 
establish. Environmental risk assessment largely relies on the definition of 'acceptable' 
levels of the various compounds based on their toxicological effect in laboratory experi­
ments. Due to their high trophic position, marine mammals and birds tend to accumulate 
high quantities of pollutants and are therefore subject to several ecotoxicological investiga­
tions and monitoring procedures. Lower trophic levels such as invertebrates or fish are 
mainly monitored within the framework of seafood safety programmes. 

One uf the must striking examples of the potential effect of high body burdens of pollutants 
is the case of the antifouling agent tributyltin (TBT), an additive in ship paints. TBT is 
responsible for the appearance of a phenomenon known as 'imposex', being for example the 
development of male sexual organs in females in some invertebrate species, and leading to 
dramatic changes in their sex ratios and a subsequent population decline (OSP AR Commis-



sion 2000). The most obvious consequence of the occurrence of this antifouling agent in sea 
water was the complete eradication of the <log whelk (1\Tucella lapillus) in Belgian waters. 
This mollusc was once a common predator on the groynes along the Belgian coast but 
disappeared during the first half of the 1980s (KERCKHOF 1988). There are no signs of 
recovery yet. So far, the consequences of the loss of this important predator have not been 
studied. But man y other species, invertebrates as well as vertebrates, show effects of TBT 
and the decline of some of them, e.g. the whelk (Bt1ccim1t11 unda!ttm), could at least partly be 
attributed to the use of this antifouling agent. At present, TBT is still being used as ship 
paints additive, but should soon be banned within agreements at the level of the Interna­
tional Maritime Organisation (IMO) (N!LSEN et al. 2002) . 

Well-studied substances like trace metals and organic micropollutants, such as poly­
chlorinated biphenyls (PCBs) or poly-aromatic hydrocarbons (PAHs), have been listed in 
international agreements as priority substances, the emissions of which must be lowered. 
For these and other more recently recognised substances (for instance dioxin-like com­
pounds), measures have resulted in a general decrease in the emissions (NILSEK et al. 
2002) as well as in the levels measured in marine fauna (e.g. VINCKE et al. 1999, GUNS et 
al. 1999, RoosE et al. 1 998). However, other substances for which long-term effects on 
living organisms are'poorly documented, such as volatile organic compounds (RooSE & 
BRINK.MAN 2000), endocrine disruptors or brominated flame retardants (NILSEN et al. 2002), 
still threaten marine life. 

The monitoring of such 'cocktails' of anthropogenic contaminants in the marine environ­
ment and food chains calls for a battery of expensive laboratory analyses, although their 
overall effects are largely unknown. Therefore, cost-effective analysis techniques aimed at 
measuring the biological effects of contaminants rather than the levels of individual 
compounds are increasingly popular and currently attract a great deal of innovative analytic 
research in Belgium and elsewhere. 

4.2.4. Sand and grave] extraction 

The effects of sand extraction on the benthic fauna, especially on the Flemish banks, and 
more specifically the Kwinte Bank, have been investigated in some studies. The continuous 
extraction activities since 1977 on the K winte Bank (BAETEi\L\N 1982) have resulted in a 
clear depression in the centre of the bank and also in a coarsening of the grain size (BONNE 
2003). This author was able to demonstrate a clear impact of sand and grave! extraction on 
the meiofauna. By comparing data on the species composition of benthic harpacticoid 
copepods on the Kwinte Bank sampled between 1978 and 1997, BONNE found drastic 
changes both in sediment characteristics and in the associated copepod communities. ln the 
centre of the sandbank, the copepod diversity decreased and a shift was recorded from a 
species-rich northern community to a less diverse southern community with more inter­
stitial species instead of epi- and endobenthic species, obviously related to the changes in 
sediment characteristics. On the other hand, the author could not demonstrate changes in 
the community structure of the macrobenthic fauna of the K winte Bank. This was due to 
differences in sampling methods between the different sampling campaigns and because 
they were not designed for long-term investigation of the macrobenthic fauna. 
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Hot spots for stone-growing lichens mainly correspond to old artificial stone substrates 
such as found in old churches and graveyards. Because of the buffering effect of the 
substratum, these species suffer less from the acidic effect of air pollution. 

L,;f!,,,! prolfdio11 t111d Î11/t'mt1firmt1! i111porft111ff 

Onl>· the species of the subgenus C!t1di11a (reindeer moss) are protected against hanTsting, 
transporting and exporting for commercial purposes under the Flemish law (Annex C: of the 
1 976 Rom] Decree on the protection of \\·ild plant species) . The El' 1 1 :lbitats Directi,-e 
protects none of the lichens present in flanders. 

In 1999, \X" \LLl·.Y:S. & \' 1 -:RBI-:J'-I•::--. produced a documentcd Red List of macrnfungi in 
Flanders. Due to the very large number of species and because sufficient information is 
not available f or a numher of groups, the authors only used groups f or which they had 
relernnt information to carr>· out yuantitative judgements. These groups consist of 552 
natin: species obsern:d in Flandcrs. lt is estimated that they correspond to about 20° " of the 
total species of macrofungi. ln the groups studied, 8 ° o of the species are currently extinct 
(43 species) and 47° o of the species still present are on the Red List (46 threatened with 
extinction, 66 threatened, 1 1 8 ,·ulm:rabk, 35 rare and 32 in decline and prnhahly threatem:d 
becau�e the y are found in rare to \'Cf\" rare biotopes). This rneans that onl y one-third of the 
macrofungi species can be considered as not threatened . 

\X',\LJ.IiYN & VERBh!.;: I,N ( 1 999) also lkscribe trends and threats in relation to macrofungi: 
the decline seems to be higher within ectomycorrhizal species (onh· 32°'0 of species are 
considered as safe) than within saproph>·tic species ( 41 1 ° o are safe) . The decline of the 
mycoflora is a widespread phenomenon, \\"ith eutrophication prohahly being the main 
underl>·ing cause. Species of poor grasslands, marshes, pcat bugs, wct hcathlands, coastal 
dunes and most of the f orest types are particularly threatened. ::--;umerous ectomycorrhizal 
fungi appear to be banished from forest areas ro poor grassy roadsides or parks. The 
adeyuate management of these mycorrhizal refuges is necessan· for the conservation of 
threatened species. Conservation actions include: the increase in the volume of dead wood, 
the protection and appropriate management of sites with a high number of Red List species, 
a more frel1uent burning of logging waste i11-sit11, the plantation of indigenous tree species 
rather than exotic ones, and the consen·ation and/or developmenr of endangered habitats .  
A signitïcant reduction of soi] eutrophication is of paramount importance. 

Le,f!,,d protectio11 a11d i11tematio11al i111porta11a 

None of the Red List macrofungus species in Flanders are protected. The only protection 
macrofungi enjoy in Flanders is the ban to harvest them in most nature reserves and aœas 
listed in the Plemish Forest Decree. At the European levcl, there exists a European list that 
is not connected to am· legislative instrument. 
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3. EcosYSTE:\IS ,\:S:D ,\RE.\S OF HIGH BIOLOGIC,\L \',\J,l" F. 

The description of the Flemish biotopes is based on the Biological EYaluation i\Iap for 
Flandcrs and on dcrived land use maps. Table 3 summarises available information for the 
main biotopes found in Flanders. As a region is often described as a complex of mapping 
units, it is difficult to give a precise estimation of the surface area of a biotope and data are 
presented as 'minimal area' and 'maximal area'. 

Table 3.  Surface area of the main (semi-)narural biotopes in Fbndcrs (aftcr \" 1:--. L l"DL'\T et 11/. 1 999). 

Biotope Minimal arca (ha) :\bximal srca (ha) 
Heathlands and fens 9,80() 18,4()(1 

:\brshcs 5,800 1 5,411ll 

\'\"ctlands 8,925 l l ,l/85 
Dunes 1 ,440 2,94(1 

Scmi-natural grnsslarnls 4,(,4(1 H,8~1 1 

Spccies-rich grasslands 9,2�0 1 1 ,451 1 

Crasslands with disscminatcd biological rnlue 20,050 42,6311 

Pioneer ve�et::ttion 3,750 6,6 10 
Scrubs 585 •JHS 

:\lcsophilic forcsts 22,55() 5(,,4 1 1 1  

2 

Forest fcn with Spha,w/1/111 and purple moor-grass, ,\fo/ini<1 ,,œmleu. Koersel, Prm·ince of Limburg (phorograph by 
J. P.l<.KET, lnstitutc of Nature Conser\'ation). 
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appearance of this species in the .-4hra a/ha community are not well understood nor even 
studied, but its appearance certainly has consequences on the abundance of other inverte­
brates. Indeed, bivalves like Cerastoder!Jla spp., Te/lina spp. or Mactra spp., all species that 
used to be common, have now apparently declined, although the relationship with the 
explosive expansion of E. direct11s has not been evidenced so far. Therefore, long-term 
monitoring of some habitats as well as the development of more accurate sampling strategies 
is needed . 

During the last decades, the intertidal hard substrata of the Belgian waters also underwent 
important changes. Two of the most commonly observed organisms on artificial substrata, 
the New Zealand barnacle, E!tJ1i11i11s modest11s, and the pacifie oyster, Crassostrea gigas, are in 
fact alien species (plate 2, b & c). The introduction of E. 1J1odest11s in European waters took 
place during \1{'orld \1{'ar Il. lt is now the most common barnacle on artificial substrata 
along the Belgian coast. But even more striking is the recent explosive population increase 
of the pacifie oyster, C. J!,igas. This species, although already introduced earlier in the 1 970s 
for mariculture purposes, established stable wild populations in the early 1 990s, obviously 
favoured by an increase in temperature. Now, pacifie oysters can be found in huge numbers 
on groynes, ail the offshore buoys and in harbour environments, where they often form 
reefs. The population increase of this newcomer causes concern since it could result in the 
substitution of the original musse! community by a pacifie oyster community, which would 
have dramatic effects on the local fauna. On the otber hand, pacifie oyster reefs may by no 
means be regarded as an alternative for the reefs of the indigenous flat oyster, Ostrea ed11!is, 
which disappeared from the area. Crassostrea gigas is indeed mainly an intertidal species, 
,vhile Ostrea ed11lis used to live offshore in a very spccific subtidal habitat. 

Another striking example is the recent increase in numbers of the slipper limpet, Crepid11la 
fornicata (plate 2, d). This species bas been introduced into Europe from North America at 
the end of the 1 9th century. In Belgian waters, it was already present in 1 9 1 1 (Pou:: 1 962). 
The slipper limpet is now extremely common, not only on hard substrata, but also on 
offshore soft sediments where it lives attached to substrata such as empty shells and behaves 
as a filter feeding bivalve. In the latter habitat, it recently underwent an explosive expan­
sion, a feature also noted along other western European coasts (e.g. France). It is thought 
that bottom trawling practices favour the development of this species (HA�!ON 1 996). 

Harbours, with their many man-made constructions and harsb conditions, constitute a 
special environment characterised by a low species richness and by the dominance of species 
well adapted to environmental stress. In such conditions, several opportunistic alien species 
can thrive. This is also the case in Belgian harbours where alien species dominate the species 
associations. During preliminary studies, about 30 alien species were identified. But more 
specific research of the . fauna and flora of the Belgian ports would certainly reveal the 
presence of many more non-indigenous species. 

Even tourist activities play a major  role in species introductions. Indeed, some large marinas 
exist along the Belgian coast and increasing yachting and sailing activities certainly favour 
the spreading and (secondary) introduction of fouling alien species. Recent examples are the 
barnacle Bafantts amphitrite (1'.ERCKHOF 1 996) and the Indo-Pacific macro-alga Undaria 
pinnatifida (Dn.!OULIN & DE Br.AU\X'E 1 999). 
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Surprisingly, there are no kno,vn cases of species disappearing in the North Sea as a result of 
exotic species introductions, as is the case in freshwater environments and estuaries. Even 
the American piddock Petricola pho!adiformis, which was introduced a long time ago and 
lives in the same environment as the native piddock Barnea candida (namely peat and clay 
banks), was not able to outcompete the latter, although it was frequently argued that this 
would happen. Another example can be found within the barnacle fauna. From the five 
common species found nowadays, three are non-indigenous. The newcomers have re­
stricted the occurrence of the indigenous species but none of the native species have 
disappeared (KERCKl !OF 2002). However, the newcomers tend to reduce the populations 
of local species, which might then be more sensitive to other environmental stresses. 

It may be argued that the introduced species increase biodiversity e.g. in the harbour 
environments. But the newcomers are usually fast-growing species that are able to with­
stand disturbance and pollution. The above-cited species Crassostrea gi,gas, F.nsis direct11s, 
Crepidula fornicata, Elminius modest11s and Balan11s amphitrite are ail examples of such oppor­
tunist species. They feel very much at home in environments created or heavily influenced 
by man, such as harbours and coastal areas. Such disturbed areas are highly suitable for 
relatively undemanding immigrants, affecting the distribution of indigenous species or, in 
the worst case, even displacing them. Consequently, there is a worldwide risk that marine 
flora and fauna will become similar and the regional differences blurred. So, even if 
introduced species may result in greater diversity locally, on a worldwide scale they may 
lead to the impoverishment of biodiversity. 

S. TooLS FOR 1\1,\R]Js,;E BIODIVERSITY PRESERV,\TION: MMM-LAW ,\ND M,\RJ.t,;E PROTECTED AREAS 

An important indirect threat to biodiversity is the weakness of legal systems and institu­
tions. Contrary to nature conservation on land, the conservation of the marine environment 
and the marine life, e .g. the establishment of Marine Protected Areas (MPAs), started much 
later and was, until recently, difficult to implement. However, Belgium recently took 
several important initiatives to improve nature conservation at sea. 

MP As are an important tool for the conservation and restoration of ecological values that 
are needed to stop the loss of biodiversity and, where possible, to restore its natural values. 
To achieve these objectives, a whole battery of legal instruments, operating on a local or 
global scale, have been established. 

A first impulse in the creation of marine protected areas was the Ramsar Convention (Iran, 
1972 ratified by Belgium in 1975). Under this convention, the shallow coastal sandbanks in 
the western part of the Belgian coast, from the low water mark up to three nautical miles 
offshore, are protected as 'Wetland of International Importance for Bird Species' (figure 2). 
The area has an international importance for wintering sea birds, especially for the common 
scoter (Melanitta nigra). 

At European level, two directives play a key role. The Birds Directive provides for the 
designation of Special Protection Areas (SP As). Vnder the Habitats Directive, member 
states have to designate Special Areas of Conservation (SA Cs). Both SPA and SAC aim at 
the conservation of biodiversity by the protection and/or restoration of certain vulnerable 
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( 1 996) g:we an overview of all areas in Planders where the 1 ° o criterion is reache<l from 
1 99 1 /92 to 1 995/96. 

Four sites in Planders are currently protected under the Ramsar Convention: ' Het Zwin' 
and its surroundings (530 ha), 'De Blankaart en de IJzerbroeken' (2,460 ha), 'De Schorren 
van de Beneden-Zeeschdde' (398 ha), and 'Kalmthoutse Hcide' (2, 1 83 ha). The coastal 
shallows '\'laamse Banken' in the North Sea ( 1 ,700 ha) belong to the fcderal competencc. 
Three more sites haYe been proposed but have not oftîciall:· been dcsignated yet. 

Flandcrs accommodates more than 5° o of the total population of seven species, \\'hich 
makes it an area of international importance for those species: the pink-footed goose, 
greater white-fronted goose, Eurasian wigeon, gadwall, common teal, northern shoveler 
and common pochard. The Flemish coastal polders accommodate among others more than 
90° o of the total Spitsbergen population of pink-footed goose each winter. 

3. 3. Grt1ss/,111ds 

3 1 4  

The group of biotopes referred to as 'historicalk permanent grasslands' include semi­
natural grasslands, species-rich grasslands (including relies of semi-natural grasslands) and 
grasslands with disseminated biological value. 

Semi-natural grasslands includc dry calcarcous grasslands (Bromda!ia erect1), grasslands on 
decalcified dunes, moderatelr fcrtilised wet meadows (Ca/thio11), unfertiliscd wet mcadows 
(,\loli11io11 caertt!me), mesophilic hay rnea<lows (.·lrrhe11atherio11 elatioris) and the moderately 
fertilised wet meadows dominated h:· ]1111ms. Spccies-rich grasslands include species-rich 
permanent pastures (sometimes in transition to wet meadows) and sait marshes with 
permanent pastures containing ditches or micro-relief. Grasslands �vith disseminated 
biological Yalue include species-rich permanent pastures with ditches or micro-relief some­
times including elements of reedlands or Ca!thio11 grasslands. 

Semi-na tu rai grasslands occupy only ll.3 to U.6° o of the Flemish terri tory (4,640 to 8,870 ha). 
The total surface of spccies-rich grasslands is not exactly known for Flanders. Grasslands 
with disseminated biological value are considered rare, covcring O. 9 to 1 .3 °10 of the Flemish 
terri tory. These grasslands have been mown and/or grazed for many years, leading to a high 
biological diversity. \X'hen ploughed and re-sown, rnuch of this diversity is lost. Eutrophi­
<:ation, overgrazing and dcsiccation through the lowering of the water table also threaten 
biodiversity. Random samples taken in the Flemish polders indicate that 50% of the total 
surface of historicallv permanent grasslands was lost between 1 980 and 2000. 

Little quantitative data are available for species in grasslands. ,\lost of the existing data 
refers to semi-natural grasslands. For example, more than one-third of Red List species of 
spiders and one-third of Red List species of butterflies are found on unfertilised dry 
grasslands. This large number inùicates the importance of chose grasslands for biodiversity 
in Flanders. It should be noted that one-third of the species originally occupying semi­
natural grasslands have already become extinct. 
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I ,et.al protectio11 and i11tematio11a! i111porta11ce 

Adequate rules are urgently needed to stop this negative trend, as historically permanent 
grasslands are unique and very important among others for migrating birds. The Nature 
Decree of 1 997 forbi<ls the change of historically permanent grasslands into specific 
categories of land use destinations. Fertilisation limitations and management agreements 
can also bring improvements. However, due to the fragmented and ad hoc application, 
effectiveness is very low. J\Ioreover, the multi-functional use of the historically permanent 
grasslands causes much tension and challenge . .At the European level, the EU Habitats 
Directive protects most types of historically permanent grasslands found in Flanders, while 
the El.'. Birds Directive protects a number of grassland bird species. 

3 
:\Ieadow with soft rush, J1111c11s ,{/im1s, and cuckoo tlower, Carda11Jine J>rate11sis (photograph bv Y. ,\Il \.11,, Institute 
{)f �aturc c:ons�rYJtion) . 
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Gaps in knowledge represent an indirect but real threat to marine biodiversity. Indeed, 
biodiversity preservation (and restoration) through jurisdictional constraints completely relies 
on our actual knowledge of structure and functioning processes. Consequently, the manage­
ment actions undertaken in order to protect the environment may lead to ineffective measures 
if they are based on inadequate information. A striking example of this is the worldwide 
decline of several shark and ray species, due to overfishing and a lack of fondamental life 
history data for the identification of appropriate management measures. On the other hand, 
insufficient knowledge is generally used to argue that the environmental impact of human 
activities is minimal. This has recently been acknowledged and corrected in environmental 
regulations that were based on an abusive interpretation of the 'principle nf precaution'. 

The definition of a 'sustainable biodiversity level' in Belgian marine areas requires a 
revisitation of older research, the gathering of data on poorly understood compartments 
and an increase in sampling effort in poorly documented areas. This has recently been 
undertaken and will certainly provide key information for the future management of the 
area. As has been emphasised many times, there is also a need for long-term, standardised 
monitoring activities in order to enable one to detect changes over a long period. So far, such 
studies have remained scarce because they are thought to be expensive, and hence are not a 
priority to policy and decision-makers. But how is it possible to discern between natural and 
anthropogenic causes of changes, in the absence of long-term data? The concept of 'sus­
tainable development' defined within the Convention on Biological Diversity however 
acknowledges the need for an integration of environmental concern within socio-economic 
policies. This principle is now fully integrated in national marine research programmes. 
Research on marine 'ccosystem functioning', and in particular on the role played by 
biodiversity, as well as the implementation of an 'ecosystem approach' in marine environ­
mental management are increasing worldwide and will probably allow to fill important gaps 
in our knowledge. 

I lowever, it is feared that one 'species' necessary to undertake such integrated research might 
become extinct soon, i.e. the marine taxonomist. Indeed, just as it is the case for taxonomists 
in general, its population is growing so old that questions arise as to how future generations 
will benefit from their expertise and knowledge in biodiversity assessmcnts ... 
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The '(; (H > 1Tijver' in Retie (Pro\'Încc of ; \ntwcrp) orig-inated JS a conscyuence of sand extraction :1nd is now part of 
a dcsignated Habitats Dit-ccti,·c site. On the foregrouml, in the water: bulrush ( 'l)ph,1 /,1ti/o/i,1) and comrnnn reed 
(['hr,wJJit,s <111str,dis). On the background: gre1· will""' (.\',,lix ti11,,r,w), sih·cr hirch ([ll'/11/,1 J>flld11/,1) and Scots pine 
( l'i1111r .r)'/r,·.rtris) (phC!tograph h,· J .  I' \1.h.FT, lnst1tu1e nf :--.arure Cnnscn·,uion). 

Le,�al protectio11 and i11ternatio11al importance 

The new water polie\· regulation is steered by the European directi,·e for establishing a 
framework for community action in the field of water policy (the EU \\'ater Frarnewnrk 
Directive, adopted in 21 JUO). The aim is a becter intcgration of water use and water 
management. To achie,·e the qualit)· ambitions in the field, a becter integration of the 
'renewed' enYironrncntal and country planning is necessary. Together with transport and 
agriculture policy, these policy fields have to generate more spacc for water and nature. The 
development of area-spccific standards, becter tuned to the specific needs of the water­
courses, 1s necessary. 

The main objective of the EU \X'ater Framework Directive is to reach a good ccological 
quality in al] surface waters. A good ecological quality is described as a situation showing at 
the maximum a slight disturbance compared to an undisturbed situation. ln addition to a 
global quality improvement, the Directive asks specific attention for the quality of estuarinc 
and coastal waters. Towards 2004, the EU Member States are bound to prepare a lise ,,·ith 
protected areas under the \X'ater Directi,·e. The specific objectives for each of chose 
protccted areas should be completed by 201 5. 

3.6. Coastal d11nes 

3 1 8 

Coastal dunes include different biotopes such as embryonic shifting dunes, shifting dunes 
along the shoreline with .·1111111ophi/a arenaria (white dunes), fixed coastal dunes with 
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herbaceous vegetation (grey dunes), Atlantic decalcified fixed dunes (C11/lr1110- (ïicetea), 
dunes with Hippophae rha11111oides, dunes with Sali.,: repens ssp. a1;!!,enfea (Salicio11 armariea), 
W< ioded dunes and humid dune slacks. 

Dunes can be f ouncl ail along the Flcmish coast l inc.  f loweYer, the>· are \'cry fragmentcd as 
more than 5 1 ) 0 o of the original dune an:a has aln.:ady disappeared. The high pressure on 
dune ecosystems arises mainlr from tourism, including the expansion of tourist accom­
modation, but also from agriculture, industry and dcsiccation. Desiccation is causcd by the 
pumping of groundwater, the drainage of polders and a diminished rainwater infiltration 
duc to urbanisation. It is a ver�· important pressure for nature consen·ation in the dunes. 

The coast and coastal dunes arc vc;ry rich in species. For instance, 862 specics of higher plants 
(67 ° 1

0 of the Flemish total) arc found in an arca of '"',Sl l l l  ha (1 1 .55 ° o of the Flcmish reginn). 
Dcpcnding on the taxonomie group, 5 to 1 ( ) '1/r, of the spc;cic;s distributcd along the coast can be 
considcred as specitic to the dune biotopes. The management of the coastal dunes is still 
dominated b1· thcir protective role against the sca. 1 n the future, an adcquate management of 
the coastal dunes has to gi1"C more importance to the natural values of these habitats. 

Le,!!,,d protection and i11tematio11al importance 

In the seventies, the zoning plans for the riemish coastal areas protcctcd approximatcly 
3 , 100 ha of coastal dunes under the status of nature reserves. During the following years, a 
large part of this arca was lost to e\'er-incrcasing urbanisat ion pressures. The Dune Dccree 
of 14 J uly 1993 now distinguishes two catcgorics of protccted areas: an.:as wherc l irnited 
agricultural acti,·ity is allowed and protected arcas wherc building acti\' ities an: absolutely 
forbidden, cxccpt for nature de\'elopment and coastal protection. 

Coastal dunes are also includcd in the list of habitats protected under the El' Habitats · 
Directive. Two priority habitats are found in Flanders: fixed coastal dunes with herbaceous 
vegetation ('gre1· dunes') and dccalcified fixed dunes with F..mpdn1111 11(1!/lllN. 

3 . ..,_ C 'rht111 an·as 

Nature in urbanised areas corresponds to green areas ,vithin the surrounding grn urban 
enYironment, pockets ,,·here one fccls gond and wild flora and fauna can estahlish 
spontaneously. In general, the Flernish urban environment harbours Jess specics than the 
surrounding natural areas. l\Iany species are 1·ery common specics, usually adapted to 
culti,·ated conditions, or irnported ( im·asiYe) species. The natural state can be impro.Yed 
b)· planting nati\'e species, or by allowing spontaneous (re)colonisation. 

Changes in cm·i ronmental quality due to eutrophication, acidification, dcsiccation, pollu­
tion and/or habitat fragmentation impose hea,·y pressure on fauna and flora. Thesc major 
problems in Flanders arc dctailed below. Other human influences on nature include the 
ovcr-exploitation of natural resources (hunting, fishing, harvesting) and the trade in exotic 
specics (agriculture, forestry, gardcning, pet trade, aquaria, etc.) .  
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General conclusions 

This country study is the first comprehensive overview of the biological diversity in 
Belgium. It is based on original data provided by a wide range of experts. Attention is 
focused on the species level of biodiversity and we have provided information on major 
aquatic and terrestrial habitat types. Biodiversity at the genetic level, and agricultural or 
horticultural biodiversity are not dealt with, as we feel that these subjects deserve separate 
accounts. 

The geographical and geological characteristics of Belgium, together with long-standing 
human impact in land use, resulted in an amazing diversity of habitats for such a small 
terri tory, man y of which are of European importance. No Jess than 58 of them are Iisted in 
the Ell Habitats Directive, which includes 198 entries. \Xi'hen granted protection status, 
they form the backbone of the Natura 2000 network, which also comprises the Special 
Protection Areas designated under the EU Birds Directive. At the end of December 2002, 
this network already totalised 401,021 ha, representing 1 2-14% of the regions' territories 
and 5% of the Belgian marine areas. lt is a major step towards an ecosystem approach for 
biodiversity conservation, i.e. the integrated management of land, water and living 
resources that promotes conservation and sustainable use in an equitable way. The 
Biological Evaluation Map of Belgium, a project set up nationally in 1978 and transferred 
to the regions in 1986, offers a valuable tool for enhancing the network. lt is based on a 
standardised, uniform survey and assessment of our country's biotic environment. 

The Belgian diversity of life forms comprises around 36,300 recorded species of micro­
organisms, plants, fongi and animais. However, expert extrapolations suggest that the actual 
number should range between 52,000 and 55,000 species. Bacteria and blue-green algae are 
not included in these numbers. Roughly 6,000 species of bacteria are known worldwide, but 
this is supposed to be only a fraction of the real number. As many bacteria species are 
cosmopolitan, we assume that at least a few thousand of them occur in Belgium. In addition, 
some 300 species of blue-green algae have been found in Belgium, and many more are 
expected to be discovered. Hence, the total number of species living in Belgium probably 
amounts to over 55,000 species. This figure exceeds ail previous estimates. It indicates that at 
present Jess than two-thirds of the species living in our country have been recorded. 

Our knowledge of the taxa is unbalanced. The best known are the vascular plants (flower­
ing plants, conifers, ferns, horsetails, quillworts and clubmosses), vertebrates (lampreys, 
fish, amphibians, reptiles, birds and mammals), carabids (ground beetles), butterflies, and 
dragon- and damselflies. They are often used to underpin and justify conservation measures 
and many species are well-known bio-indicators. Yet they represent less than 4% of the 
species living in Belgium. Obviously, expanding our knowledge of the remaining 96�'o of · 
organisms is urgently required if ·we are to improve, refine and optimise Belgian conserva­
tion policies and actions. 
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Detailed monitoring and thorough comparisons of old collection and observation data with 
more recent ones show that many species in Belgium are in decline or even have 
disappeared. ln Flanders, at least 7% of formerly recorded species are extinct, 20% are 
endangered and 27°'0 are vulnerable to near threatened; only 43 % are considered safe or at 
low risk. A similar situation exists in \X'allonia, as, depending on the taxonomie group, 
between 40 and 83% of the species show an obvious population decline, with an average of 
57 °10. In the Brussels Capital Region, 1 87 higher plant species (out of the ca. 580 indigenous 
ones recorded before 1 950), some 15 to 20 bird species (out of 90) and half of the six or 
seven amphibian species ha,·e disappeared. Today, dozens of plant and animal species in 
Belgium are only known from fewer than five populations and are therefore in critical 
danger. Many hundreds, probably thousands of species are at risk. The loss of local 
populations implies a loss of ·genetic diversity, which in turn may result in a loss of 
resilience to environmental change, i.e. the ability to resist to, or recover from, natural 
and human-induced pressures. Hence, urgent conservation measures are needed to protect 
vulnerable and endangered species and populations against extirpation. Threatened species 
should benefit from adequate long-term policy, and the restoration of degrade<l habitats 
should favour the re-establishment of species that had disappeared from our country. To 
this end, a National Biodiversity Strategy would be a most helpful tool to support the 
integration and the fine-tuning of regional action plans. Unfortunately, such a strategy is 
still lacking although it is an obligation under the Convention on Biological Diversity. 

Proximate causes of biodiversity Joss are mostly man-induced. Land conversion -whether 
for urban and industrial expansion, agriculture, infrastructure or tourism- is undoubtedly 
the main cause in our country. l t  results in the loss, degradation or fragmentation of 
habitats, and currently affects all habitat types. In Flanders, changes in environmental 
quality due to eutrophication also impose a heavy pressure on the fauna and flora. This 
problem is probably less acute in \X'allonia, but pollution (including eutrophication) is 
nevertheless considered as the second threat to biodiversity in the region. The urban nature 
of the Brussels Capital Region leads to specific problems, such as a very high recreation 
pressure on green areas. Cities are also important introduction points for alien plants and 
animais . .  Marine biodiversity is particularly threatened in our coastal zone and shelf sea, 
where direct and indirect disturbances are concentrated. Threats include the overexploita­
tion of marine resources, adverse effects of fishing methods on the sea bottom, the 
introduction of alien species, and land-based and marine pollution such as eutrophication 
and the spilling of hazardous substances. 

Invasive alien species are currently a major focus of international conservation concern. It is 
generally admitted to be the second cause of biodiversity loss worldwide, after the 
degradation and fragmentation of habitats. In Belgium, there appears to be a growing 
attention to this issue, especially given the rapid expansion of introduced plants, fish, frogs, 
turtles, geese, and of invertebrates such as insects, crayfish, mussels, land slugs, etc. Specific 
information on this issue is provided throughout the present work. Severa! alarming 
conclusions emerge with regard to the highly predatory nature of some exotic spccics, 
and the colonising and competitive potential of others. Hence, the monitoring of aliens is 
imperative in order to cope adequately with them. Moreover, the general public should be 
duly informcd of potential risks resulting from exotic species released in the wild, and 
raising awareness should be common policy. 



Taxonomy and systematics provide the basic framework for the whole field of biology. 
Together with ecology they are the most fondamental disciplines for biodiversity studies. 
As very basic data are still lacking for the vast majority of taxa in Belgium, systematic and 
ecological research should be stimulated and should receive much more support. This 
would allow, among others, intensified and innovative sampling and the compilation of 
rev1s10ns, checklists and identification keys. Especially the latter are poorly targeted in 
Belgium. 

Biological diversity has many dimensions, the importance of which is still not adequately 
addressed. In view of the man y gaps identified in this synopsis, it is imperative to complete 
the inventory of Belgium's biodiversity and to improve the understanding of the role of 
biodiversity in ecosystem functioning. Bridging the gaps between existing knowledge and 
information needs for enhanced conservation policies can only be undertaken by close co­
operation between ail biodiversity partners in Belgium. One of 011r main objectives is to 
produce additions and regular updates of the present information, and to ensure that it 
reaches the widest possible readership, as biological diversity concerns us ail. 
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Annex 1 .  Major Belgian series on fauna, flora and nature 

Adoxa, 1 993-ongoing. Amicale Européenne de Floristique (AEF), Bruxelles (Floristics in \X'allonia and Brussels). 
AMK Mededelingen, 1983-ongoing. Koninklijke Antwerpse Mycologische Kring vzw (KAMK), Antwerpen 
(mycology). 
ANKON A J aarboek, 1998-ongoing. Antwerpse Koepel voor Natuurstudie, Antwerpen. 
f\ ves, 1 964-ongoing. Société Ornithologique Aves, Liège. 
Belgian Journal of Botany (formerly 'Bulletin de la Société Royale de Botanique de Belgique' / 'Bulletin van de 
Koninklijke Belgische Botanische Vereniging'), 1 862-ongoing. Royal Botanical Society of Belgium (RBSB), Meise. 
Belgian Journal of Entomology, 1 999-ongoing. Royal Belgian Entomological Society, Brussels (Entomology). 
Belgian J ournal of Zoology, 1 863-ongoing. Royal Belgian Zoological Society, Brussels 
Biologisch Jaarboek Dodonaea, 1 930-1999. Koninklijk Natuurwetenschappelij k  Genootschap Dodonaea, Gent. 
Bulletin de la Société royale belge d'Entomologie (formerly Bulletin et Annales de la Société royale belge 
d'Entomologie) / Bulletin van de Koninklijke Belgische Vereniging voor Entomologie (formerly Bulletin en 
Annalen van de Koninklijke Belgische Vereniging voor Entomologie), 1 857-ongoing. Royal Belgian Entomolo­
gical Society, Brussels (Entomology). 
Bulletin Réserves naturelles et ornithologiques de Belgique, 1952-ongoing. Réserves Naturelles RNOB, Bruxelles. 
De Giervalk, 191 1-1996. Koninklijk Belgisch l nstituut voor Natuurwetenschappen, Brussel (ornithology). 
De Heksenkring, 1 981 -ongoing. Zelfstandige werkgroep voor Amateur-Mycologen (ZWAM), Kessel-Lo (mycol­
ogy). 
De Strandvlo, 1981-ongoing. Strandwerkgroep (mainly on coastal and marine organisms). 
D umortiera, 1975-ongoing. National Botanic Garden of Belgium (. 'PB), Meise (floristics, vegetation). 
Eliomvs, 1 976-ongoing. Zoogdierenwerkgroep van de Jeugdbond voor Natuurstudie en Milieubescherming, Gent 
(mainly mammalogy). 
Euglena, 1963-ongoing. Jeugdbond voor Natuurstudie en Milieubescherming, Gent. 
Faune de la Belgique, 1947-? Patrimoine de l'Institut royal des Sciences naturelles de Belgique, Bruxelles (only 
elcvcn issues appcared). 
J aarboek van de Vlaamse-M ycologen-\' ereniging, 1997-ongoing. Vlaamse-M ycologen-\' ereniging vzw, Gent 
(mycology). 
L'Erable, 1977-ongoing. Cercles des Naturalistes de Belgique, Vierves-sur-Viroin. 
L'Homme et !'Oiseau, 1 963-ongoing. Ligue royale belge pour la Protection des Oiseaux, Bruxelles (mainly 
ornithology). 
Lambillionea, 1 901 -ongoing. Union des Entomologistes de Belgique, Tervuren. 
Le Gerfaut, 1 9 1 1 - 1996. Institut royal des Sciences naturelles de Belgique, Bruxelles ( ornithology). 
Lejeunia (since 1 961 as 'Lejeunia. Nouvelle Série'), Revue de Botanique, 1 937-ongoing. Cercle de Botanique 
Liégeois et de sa Section de Mycologie, Département de Botanique, l lniversité de Liège. 
Les Naturalistes belges, 1 920-ongoing. Les Naturalistes belges, Bruxelles. 
LIKONA Jaarboek, 1 991 -ongoing. Limburgse Koepel voor Natuurstudie, Genk. 
Liparis, 1 995-ongoing. Studiegroep Europese en Mediterrane Orchideeën (SEMO) \'laanderen, Antwerpen 
(European and Mediterranean Orchids). 
Mededelingen van het Koninklijk Belgisch Instituut voor Natuurwetenschappen (formerly Mededelingen van het 
Koninklijk Natuurhistorisch Museum van België) / Bulletin de l'Institut royal des Sciences naturelles de Belgique 
(formerly Bulletin du Musée royal d'Histoire naturelle de Belgique), Biologie, Entomologie, 1 925-ongoing. Royal 
Belgian Institute of Natural Sciences, Brussels. 
Mémoires de la Société royale belge d'Entomologie / Memoires van de Koninklijke Belgische Vereniging voor 
Entomologie, 1 892-ongoing. Royal Belgian Entomological Society, Brussels (entomology). 
Mens en Vogel, 1963-ongoing. Koninklijk Belgisch Verbond voor de Bescherming van de Vogels, Brussel (mainly 
ornithology). 
Miscellanea Mycologica, nouvelle série. 1 983-ongoing. Cercle de Mycologie de Mons asbl (CMM), Mons 
(mycology). 
l\luscillanea, 1 981 -ongoing. \'laamse \'(erkgroep Bryologie en Lichenologie (V\'i'B), Brussel (bryology and 
lichenology). 
MYCOLllX (formerly ':\!YCO'), Bulletin trimestriel des Mycologues du Luxembourg belge, 1989-ongoing . 
.\!ycologues du Luxembourg Belge asbl (MLB), Neufchateau (mycology). 
Natur & Gmwelt, 1970-ongoing. Aves - Ostkantone, Amel. 
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Natura Mosana, 1948-ongoing. Société des Naturalistes Namur-Luxembourg, Namur. 
Natuur.focus, 2002-ongoing. Natuurpunt, Mechelen. 
Natuur.oriolus 2002-ongoing. Natuurpunt, l\fechelen (ornithology). 
Natuurhistorischc reeks, 1 998-ongoing. Natuurpunt, Mechelen. 
Natuurreservaten, 1 979-200 1 .  'Natuurreservaten', Brussel (in 2001 ,  'Natuurreservaten' merged with 'De \X'iele­
waal' to form Natuurpunt, Mechelen). 
Notes Fauniques de Gembloux, 1979-ongoing. Faculté universitaire des Sciences agronomiques, Gembloux. 
Nowellia bryologica, 1 992-ongoing. Centre Marie-Victorin, Vierves-sur-Viroin (bryology). 
Orchidées, 1 986-ongoing, published as a special issue of 'Les Naturalistes belges'. Section Orchidées d'Europe of 
'Les Naturalistes Belges asbl', Bruxelles (European orchids). 
Phegea, 1 973-ongoing. Vlaamsc V creniging voor Entomologie, Antwerpen ( entomology). 
Réserves Naturelles Magazine, 1 979 ·ongoing. Réserves Naturelles RNOB, Bruxelles. 
Revue du Cercle de Mycologie de Bruxelles, 2001- - ongoing. Les Naturalistes Belges asbl, Bruxelles (mycology). 
Société pour !'Echange des Plantes vasculaires de l'Europe et du Bassin méditerranéen, (Associated Herbaria for 
the Exchange of Vascular Plants of Europe and the Mediterranean region) (Formcrly 'Société Française pour 
!'Echange des Plantes Vasculaires Bulletin'), Bulletin, 1 972-2001 .  Département de Botanique, Cniversité de Liège, 
Liège. . 

Sterbeeckia, 1 961-ongoing . Koninklijke Antwcrpsc Mycologische Kring vzw (KAMK), Antwerpen (mycology). 
Streepzaad, 1 995-ongoing. FLO.\X'ER vzw, Meise (floristics in Flanders). 
Studiedocumenten van het Koninklijk  Belgisch Instituut voor Natuurwetenschappen / Documents de travail de 
l'Institut royal des Sciences naturelles de Belgique, 1 963-ongoing. Royal Belgian Institute of Natural Sciences, 
Brussels. 
Systematics and Geograph, of Plants, (formerly 'Bulletin du Jardin Botanique National de Belgique / Bulletin van 
de Nationale Plantentuin van België'), 1902-ongoing. National Botanic Garden of Bclgium (NPB), Meise (focus on 
tropical plants). 
Verhandelingen van het Koninklijk  Belgisch lnstituut voor Natuurwetcnschappen (formerly Verhandelingcn van 
het Koninklijk Natuurhistorisch Museum van België) / Mémoires de l'Institut royal des Sciences naturelles de 
Belgique (formerly Mémoires du Musée royal d'Histoire naturelle de Belgique), 1 900-1 984. Royal Belgian lnstitute 
of Natural Sciences, Brussels. 
Wielewaal, 1 935-2llll 1 .  'De \X'ielewaal', Turnhout (in 2001, 'De \X'ielewaal' merged with 'Natuurreservaten' tu form 
Natuurpunt, Mechelen). 
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Annex 2. Legend units of the Biological Evaluation Map 
of Belgium (after DE BLUST et al. 1994) 
(* = legend unit eharaeterised by a list of speeies) 

a. Stagnant waters 
ah braekish waters* 
ae eutrophie waters (1Y_yJJ1pheion)* 
aer newly ereated (minerai soi!) 
aev well established (mud) 
am mesotrophie waters without permanent vegetation 
ao oligotrophie waters (e.g. Littorel!ion)* 
ap deep or very deep waters (sand pits, Y) 
apo with gentle slopes 
app with steep slopes 
ad sedimentation basin 
ab barrage Jake 
m. Marshes 
mr reedland (Phra,�mition)* 
mz vegetation of S cirpus 111ariti11111s* 
mm vegetation of C/adi11111 111arisms* 
me tall sedge vegetations (Afagnocaricion)* 
md quaking fen 
ms aeid fens (Caricion c11rto-11igrae)* 
mk alkaline fens (Caricion dat'al!ianae)* 
mp dune slaek ealcareous fens 
h. Grasslands 
1. semi-natural humid grassland 
(variants: Yb with shruhs and trees) 
he 
hj 
hf 
hfc 
hft 
hm 
hmo 
hmm 
hme 

moist moderately fertilised meadow ( Ca!thion)* 
moist modcratcly fcrtiliscd mcadow, dominated by ]1111c11s* 
moist tall herbaeeous vegetation wih Filipendu!a u!maria* 
presence of Cirsium oleractum 
presence of Thalictrum J!at'U/11 
unfertilised wet meadow (Molinion caeru!ea) 
oligotrophie subtype* 
mesotrophie subtype* 
eutrophie subtype* 

2. dry grassland 
(variants: Yb with shrubs and trees) 
ha unfertilised df) grassland (Thcro-Airion)* 
had of deealcified dunes 
hn species rieh Nardtts grassland (! -io!ion caninae)* 
hk dry ealcareous grasland (Bromda!ia erectt)* 
hd xerie grassland on ealcareous sand (Ga!io-Koelerion)* 
hv ealaminarion grassland ( ! 'io/ion ca!aminariae)* 
hz grassland on polluted soils 
3. mesophilic agricultural grassland 

hu mesophilie hay meadows (Arrhenatherion e!atioris)* 
hp speeies rieh permanent pasture ( e.g. C y11os11rion)* 
hp* transition to wet meadow 
hpr permanent pasture with ditehes or mierorelief 
hx speeies poor pasture 
hr abandoned pasture and meadow 
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c. Heaths 
(variants: Yb with shrubs and trees) 
cg dry heath (Cal!tmo-Genistetmn)* 
ce Atlantic wet heath ( l-',ricet11m tdralicis)* 
ces with species of rnised bogs* 
cm degraded heath, dominance of Afolinia caemlea 
cd dcgradcd heath, dominance of [)"chaJJJpsia flexuosa 
cp degraded heath, dominance of Pteriditm1 aq11ilinum 
cv dry heath with r -accinium (Ca/111110- 1  ·accinietum)* 
et heath of raised bogs•( J ·accinio-Ericdum)* 
ctm \.·dth dotninancc of 1\10/inia cat:rulea 
t. Raised bogs 

active raised bog (Sph'{�nion atla11tict1JJJ) 
tm degraded raised bog, dominance of Alolinia caemlea 

d. Dunes, muds and sait marshes 
dz sand bank 
dl beach 
ds mudflat 
da sait marsh* 
dd coastal dunes with .- lmmophila (white dunes) 
dm inland drift samls 

s. Scrubs 
1. scrubs on dry soils 

sg broom scrub (Sarotha11111io111 
sgu with Ulex europaeus 
sp thorn thicket ( R11bion subat/anticttm)* 
sk scrub on calcareous soils (Berberidion)* 
sx stable B11xus scrubs (Berberidion) 
se scrubs of clearings (Epilobictalia)* 
sd dune scrubs ( Hippophaetum)* 
sz scrubs on abandoned land 

2. scrubs on wet soils 

sm scrubs with Mrrica ,�ale (,\[yricet11m gale)* 
so willow scrub on acid soils, bogs (Saliceto-Fra1wt!et11m)* 
sf willow scrub on mesotrophic to eutrophie soils (Saliceflm1 triandrae-,,iminalis)* 

f. and q. Mesophilic forests 
1. forests on acid soils 

q b acidophilous oak wood (Querco-Betttfetmn)* 
fb acidophilous beech wood (Q11erco-Bet11/et11m) 
qs mesotrophic acidophilous oak wood U''Z�o-Quercetttm)* 
fs mesotrophic acidophilous beech wood (Fa,go-Quercetttm)* 
ql oak wood with Lttzttla !ttz11loides (Lttzulo-Quercetum)* 
fi beech wood with Luzula luzuloides (Lttzulo-Quercetum)* 
ff beech wood with Festuca altissima* 
qd wood of coastal dunes 
cp. xerophilic uak wuud un slate* 

2. forests on neutral soils 

qa oak-hornbearn wood (Stellario-CarpinetuJJJ)* 
fa beech wood with .-lnemone (Milio- Faget11m)* 
qe oak-hornbeam wood with Endymion (Endymio-Carpinetllln)* 
fe beech wood with Endymion (Endymio-Fa,�e/11111)* 
fm beech wood with Melica (Melico-F'{�etum)* 

3. forests on calcareous soils 

qk calcareous oak-hornbeam wood (Li,gustro-Carpinetum)* 
fk calcareous beech wood (Cephalanthero-Fa.�etum)* 



e. Escarpment forests 
ek escarpment wood on calcareous soi! ( Ti!io-Aceret11JJJ)* 
es escarpment wood on acid soi! (U!JJJo-Aceretum)* 

v. Woodland of alluvial soils, fens and bogs 

1. woods on alluvial soils (Alno-Padion) 

va alluvial ash dm wood (( 1/JJJo-Fraxinetum)' 
vf alder-oak wood 
vb mesotrophic ash-alder wood of fast-flowing rivers (Stellario-Alnetwn)* 
vn rail herb aider wood (,\Iacrophorhio-Alnetmn)* 
vc alder-ash wood of sprongs and spring rivulcts (Carici- Fraxi11et11JJJ and Cardamini-Alnetum)* 

2. bog woodland 

vm mesotrophic aider wood with sedges ( Carici elongatae-Alnetum)* 
vo oligotrophic aider wood with Sphagnum (Sphagno-Alnetum)* 
vt birch bog woodland ( T  ·accinio-Betuletum pubescentis)* 

r. Ruderal forests 
ru elm wood ( l  ïolo odoratae-['lmetmn)* 

p, 1, n. Plantations 
pp 
ppi 
ppa 
ppm 
ppmh 
ppms 
ppmb 
p 
pi 
pa 
pm 
pmh 
pms 
pmb 
l 
lh 
!hi 
lhb 
ls 
lsh 
!si 
lsb 
n 

plantations of Pinus 
young plantation 
dense plantation, without undergrow1h 
older plantaton with undergrowth 
with grasses 
with dwarfshrubs 
with shrubs and small trees 
other conifer plantation (except Pinus) 
young plantation 
dense plantation, without undergrowth 
older plantation with undergrowth 
with grasses 
with dwarfshrubs 
with shrubs and small trees 
poplar plantations 
poplar plantation on wet soi! 
with grasses or tall herbs 
with shrubs and small trees 
poplar plantation on dry soils 
with grasses and herbs 
with rail herbs 
with shrubs or small trees 
other plantations of broad-leaved trees 

b. Arable land 

bs arable land on sand 
61 arable land on loam 
bu arable land on clay 
bg arable land on stony loam 
bk arable land on calcareous stony loam 
be arable land on chalk 
k. Individual elements 
kn watering- placc 
k b row of trees 
kh hedge 
khw wooded bank 
ks abandoned railway or important railway verge 
kw sunken road 
km old wall or ruines with important vegetation 
kt talus 
kd dike 
kr cliff 
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kra acid 
krc calcareous 
kv pingo 
kk karst 
ka duck decoy 
ku undefined pioneer vegetation 
ku* on calcareous raised grounds 
kc quarry 
ko dumping ground 
kg rubble heap 
kf abandoned fort 
ki airfield 
k j tall trees ore ha rd 
kl low trees orchard 
kp park and,'or graveyard 
kpk castle park 
kpa arboretum 
kq nursery or greenhouse 
kz raised ground or industrial ground 

u. Urban areas 
ud densely built up arcas 
ua residential areas with gardens 
un residential areas in 'green environment' 
ur buildings in agricultural arca 
ui industrial plants 
uv recreation site 
uc camping site 



Annex 3.  List of species of Birds Directive (79/409/EEC) 
and Habitats Directive (92/43/EEC) present 1n 
Wallonia 

Plants 
1 38 1  Dicra1111111 riride 
1393 Drepa11oclad11s r,micos11s 
1421 Trichomams speciomm 
1 83 1  L11ro11im11 natans 
1 882 Bro11111s .�ross11s 
1903 Liparis loeselii 

Molluscs 
1029 Mar/!,ariti(era mar;gariti(era 
1032 L rnio crassus 
1014 ! ·ert�go a!(gllstior 
10 16  l 'erh:go mo11/i,uia11a 

Insects 
1083 LHct11111s cerv11s 
1074 Erio,gaster cala.,· 
1065 Euphi•dr)'aS aurinia 
1060 Lycaena dispar 
1044 Coenagrion mercuriale 
1041 Ox):�as/ra c11rtisii 

Fishes 
1099 Lampetra _jltmatilis 
1096 Lamp,tra planeri 
1 106 Sa/1110 salar 
1 134 Rbode11s serice11s a1JJar11s 
1 149 Cobitis taenia 
1 145 Mis,gum11s.fossilis 
1 1 63 Cottus ,gobio 

Amphibians 
1 1 66 T ritur1ts cristatr,s 

Birds (list of breeding species) 
A 008* 
:\ 021 
A 022 
A 023 
,\ 030 
A 031 
A 048* 
A 05 1 *  
A 052* 
A 055* 
A 056* 
A 059* 
,\ 072 
A 073 
A 074 
A 081 
A 082 
A 084 
A 099* 
A 1 03 
A 1 04 
A 1 1 8* 
A 1 1 9  
A 1 22 

Podiceps 111:�ricollis 
Bota11rt1s stellaris 
Ixoh�rch11s 111ùwt11s 
N.rcticora.,· ,rvcticora.'\.· 
Cico11ia 11(gra 
Ciconia cico11ia 
Tadoma tadorna 
Anas strepera 
�,.l 11as crecca 
Anas querq11ed11/a 
Anas c(rpea/a 
-·!rth)'a ferina 
Pernis apfrorus 
Aliù•11s mz�rans 
J\[i/n,s 111ilt•11s 
Circ11s afrJ(f!,Ù1os11s 
Circus rra11e11.1 
Cirms jJ);gar_g11s 
Fa/co s11bb11teo 
Falco per�gri1111s 
Bonasa bonasia 
Ra/lus aq11atims 
Porz.ana porzana 
Crex crex 

Trichomanès radicant 
Flûteau nageant 
Brome épais 
Liparis de Loesel 

Moule perlière 
Mulette épaisse 

Lucane cerf-volant 
Laineuse du prunellier 
Damier de la succise 
Cuivré des marais 
,\grion de :\Iercure 
Cordulie à corps fin 

Lamproie fluviatile 
Petite lamproie 
Saumon atlantique 
Bouvière 
Loche de rivière 
Loche d'étang 
Chabot 

Triton crèté 

Grèbe à cou noir 
Grand butor 
Blongios nain 
Bihoreau gris 
Cigogne noire 
Cigogne blanche 
Tadorne de Belon 
Canard chipeau 
Sarcelle d'hiver 
Sarcelle d'été 
Canard souchet 
Fuligule milouin 
Bondrée apivore 
Milan noir 
Milan royal 
Busard des roseaux 
Busard Saint-Martin 
Busard cendré 
Faucon hobereau 
Faucon pèlerin 
Gelinotte des bois 
Râle d'eau 
Marouette ponctuée 
Râle des genêts 

RR 
RR 
RR 

RR 

RR 
RR 

RR 
RR 
RR 

RR 

RR 
RR 

;\, :\ i ·.X 3. Lt�ï I li � l ' I '( l i  S < l i B I R ! )� D I R I  1 :· 1  l \ï \ t'-- 1) l f \ ll l ï  .\TS D t R l :< .T I \  1 ·  399 



400 

A 1 3 1  Himantop11s hima11top11s 
A 132 RumTirostra al'osetta 
,\ 1 36* Charadrit1s d11bi11s 
A 140 11/m•ù,1/iJ aprùa,iu 
A 1 53* Gal!ina,Ro .Rallina.RO 
A 1 82* Larus camts 
A 215  B11ho bubo 
,\ 222 Asio fla11Jme11s 
A 223 � "ie.f!plius f1111ere11s 
.\ 224 Caprim11{�11s e11ropaeus 
.\  229 .--1/cedo atthis 
233* lJ·nx torqui/la 
A 234 Picus ca1111s 
A 236 f>rrocop11s 1J1arti11s 
,\ 238 f>e11drocopos medù1s 
A 246 L11//11/a arborea 
A 249* Riparia riparia 
A 272 I...11scù1ia sl'ecica 
A 275* Saxicola mbetra 
A 276* Sa.,:icola torquata 
A 277* Omanthe oenanthe 
A 282* T11rd11s torq11alt1s 
A 292* J ,awstella luscinioides 
A 295* • --l rrocepha/11s schoenohaerms 
A 298* .·1crocepha/11s anmdinacem 
A 322* F iced11/a h1'pole11ra 
;\ 338 La11i11s co//11rio 
.\ 340* Lanius e.'\·o,bitor 
A 341 '  Lanius senatnr 
A 409 Tetrao tetrix 

Echasse blanche 
.\n,œtte élégante 
Petit gravelot 
Pluvier duré 
Bécassine des marais 
Goéland cendré 
Grand-duc d'Europe 
Hibou des marais 
Chouette de Tengmalm 
Engoule,·ent d'Europe 
Martin pêcheur d'Europe 
Torcol fourmilier 
Pic cendré 
Pic noir 
Pic mar 
,\loucttc lulu 
Hirondelle de rivage 
Gorgebleue à miroir 
Traquet tarier 
Tra'luet pâtre 
Traquer motteux 
Merle à plastron 
Locustelle luscinioïde 
Phragmite des joncs 
Rousserolle turdoïde 
Gobemouche noir 
Pie-grièche écorcheur 
Pie-grièche grise 
Pie-grièche :i tète rousse 
Tétras lyre 

RR 
RR 
RR 
RR 

RR 

RR 

RR 
RR 
RR 
RR 

RR 
RR 

Birds (list of ovcrwintering and/or migratory species) 
,\ 001 Caria stellata 
A 002 Caria arctica 
A 026 E,�retta garzetta 
A ll27 li.�retta alba 
A 029 A rdea p11rp11rea 
,\ 034 Platalea le11corodia 
A 037 (v,w111s b,u,ickii 
A 038 C.v.�1111s r_r,g1111s 
A 068 Mt1JIIS albellus 
A 094 Pa11dio11 halia,t11s 
,\ 098 Falco co!mJ1barù1s 
,\ 1 27 Crus JTIIS 
A 1 39 Charadrius 111orinel/11s 
A 151 Phi!o11Jach11s pt(�nax 
A 1 52* I,r11111ocryptes 111inim11s 
A 1 66 T rili_�a glareola 
A 1 76 Lams melanocephal11s 
A 1 93 S lerna himndo 
A 1 95 S terna albifrons 
A 1 96 Chlidonias hybrid11s 
A 197 Chlidonias niger 
A 255 Anth11s campes/ris 
A 379 F:.mberiza hort11/a12a 

Plon!(eon catmarin 
Plongeon arctique 
Aigrette !(arzette 
Grande aigrette 
Héron pourpré 
Spatule blanche 
Cygne de Bewick 
Cygne sauvage 
Harle piette 
Balbuzard pêcheur 
Faucon émerillon 
Grue cendrée 
Pluvier guignard 
Combattant varié 
Bécassine sourde 
Chevalier sylvain 
Mouette mélanocéphale 
Sterne pierre-garin 
Sterne naine 
Guifette moustac 
Guifette noire 
Pipit rousseline 
Bruant ortolan 

RR 
RR 
RR 
RR 
RR 
RR 
RR 

RR 

RR 

RR 
RR 
RR 

RR 
(* .\figratory species from the article 4.2 of the 79/409/EEC Directive; RR = very rare in \X'allonia) 
Mammals 
1 304 
1 303 
1 308 
1 323 
1 3 1 8  
1 321  
1 324 
1 337 
1 355 

. \ 

Rhi11oloph11s fermmeq11i111m1 
Rhinolophus hipposideros 
Barbaste/la barbas/el/us 
l\{yotis bechsteini 
l\fyotis dasycneme 
l\fvotis emarginat11s 
J\,fvotis 1n_yotis 
Castor fiber 
Lutra luira 

Grand rhinolophe 
Petit rhinolophe 
Barbastelle commune 
V espertilion de Bechstein 
Vespertilion des marais 
Vespertilion à oreilles échancrées 
Grand murin 
Castor d'Eurasie 
Loutre d'Europe 
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Abbreviations and acronyms 

AERW 
AFNOR 
A.\I 
Al\1INAL 

ARS 
AS< :< >BANS 
ATCC 

BAHC 
BCG! 
BCS 
BHG 
BIM 
Jll�!F. 
BO) 
BWK 

CBD 
CCAP 
CCIJ:P 
CEH 
CH 
CNB 
CONSSO 
COP 
CORIN!, 

CRNFB 

DDT 
DGRNE 

D�!L 
OMS 
DN.\ 

EEC 
EEZ 
ERMS 
Et· 
!.l'"-IS 

FES 
Fl'S,\G 

GDP 

TBD 
IBGE 
lBGI'. 
IBW 
!CE 
IGN 
IHU! 

1 1\JO 

li'. 
INTERRU; 
IP< C 
lR�! 
IS"i 
ITIS 
Il'CN 
!YON 

Arrêté de !'Exécutif régional wallon (Walloon Regional Executive Order) 
Association française de Normalisation (French Association for Normalisation) 
Arbuscular mycorrhiza(e) 
Administratie Milieu-, Natuur-, Land- en Waterbeheer van het Vlaams Gewest (Environment, Nature, Land and 
Water Management Administration of Flanders) 
Agricultural Rescarch Service 
Agreement on the Conservation of Small Cetaceans of the Baltic and North Seas 
American Tissue Culture Collection 

Belgian Avifaunal Homologation Committee 
Belgian Co-ordinated Collections of Micro-organisms 
Belgian Continental Shelf 
Brussels Hoofdstedelijk  Gewest (Brussels Capital Region) 
Brussels lnstituut voor Milieubeheer (Brussels lnstitute for Management of the Environment) 
Brussels lnstitute for Management of the Environment 
Belgian Official Journal 
Biologische \X'aarderingskaart (Biological Evaluation Map) 

î.onvention on Biological Divcrsity 
Culture Collection of Algae and Protozoa 
Co-ordinating Committee for International Environmental Policy 
Centre for Ecology and Hydrology 
Commission d'Homologation (Homologation Commission) 
Cercles des Naturalistes de Belgique (Naruralists Cercles of Belgium) 
Committee of North Sea Senior Officiais 
Conference of the Parties 
Coordination de la Recherche de l'Information en Environnement (Coordination of Information on the 
Environment) 
Centre de Recherche de la Nature, des Forêts et du Bois (Research Centre for Nature, Forests and \X'ood) 

Dichlorodiphenyltrichloroethane 
Direction générale des Ressources naturelles et de l'EnYi tonnement (Directorate General for Natural Resources 
and Environment) 
Dunstaffnage Marine Laboratory 
Dimcthyl sulfidc 
DeoX\'ribonucleic acid 

European Economie Union 
Exclusive Economie Zone 
European Register of Marine Species 
European l'nion 
European Nature Information System 

Flemish Entomological Society 
Faculté l 'niversitairc des Sciences Agronomiques de Gembloux (Gembloux Agricultural l'niversity) 

Gross Domestic Product 

Indice Biologique Diatomées (Diatom Biological Index) 
Institut Bruxellois pour la Gestion de l'Environnement (Brussels Instirute for :\lanagement of the EnYironment) 
Indice Biologique Global Normalisé (Global Standardised Biological Index) 
Instituut Yoor Bosbouw en \Xïldbeheer (Institute for Forestty and Game Management) 
Inter-ministerial Conference for the EnYironment 
Institut géographique national (National Geographic Institute) 
lnstitute for Hygiene and Epidemiology, Mycology collection (now: Scientific lnstitute of Public Hcalth - Louis 
Pasteur) 
International Maritime Organisation 
lnstituut ,·oor Natuurbehoud (lnstitute of Nature ConserYation) 
lnter-regional Co-operation (European Community initiative) 
lntergovernmemal Panel on Climatic Change 
Institut Ro\'al Météorologique (Royal Meteorological Institute) 
Institut national de Statistique (National Institute of Statistics) 
Integrated Taxonomie Information System 
International l'nion for the Conservation of Nature and atural Resources - The \X'orld Consen·ation l!nion 
Integraal Verwevings- en Ondersteunend Netwetk (Integral lnterweaYing and Supportive Network) 
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o,P \RCO\I 

P.\H 
PCB 
PD\' 
PIH 

RBC 
RB!NS 
RCNFW 
RMï.A 
RMI 
Rt- \ 
RN()B 

Rl't .. \ 

S.\C 
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l'�[H 
n, 
l'SD,\ 
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\'EN 
\'Dl 

\X'LMC 
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402 

Koninklijk Mctcorologisch Instituut (Royal Meteorological lnstitute) 
Koninklijke Nederlandse Natuurhistorische Verenigin).( (Royal Dutch Society for Srudy of \'('ildlife) 
Katholiekc l'niversiteit Leuven (Catholic University of Leuven) 
L'instrument Financier pour l'Environnement (Financial Instrument for the Environment) 
Laboratory for Microbiolo).(y Ghent 
l\lillion years ago 
l\lARine Bio<liversity research in the European economic area and the Newly Associated states 
l\lilieu- en natuurrapport Vlaanderen (Environmcntal and nature report Flanders) 
Marien Milieu Marin (:\latine environment) 
l\luséum National d'Histoire Naturelle 
Marine Protected :\rea 
Mycothèque de l'l'niversité catholique de Louvain (Mycological ï.ollection of the Catholic University of Louvain) 
l\lana/.(ement l'nit of the North Sea Mathematical l\!odels 
North Atlantic Treaty C >rgan1sation 
National Botanic Garden of Belgium 
North East Atlantic Taxa 

ational Focal Point 
Nationaal Gcografisch Instituut (National Geographic Institute) 
The Natural History Museum 
Nationaal lnstituut voor de Statistiek (National l nstitute of Statistics) 
Nitrogen, phosphorous and potassium 
Observatoire de la Faune, de la Flore et des Habitats (Observatory of the Fauna, the Flora and Habitats) 
Oslo and Paris Commissions (osr,\R Con\'Cntion = Co]lvcntion for the Protection uf the l\larine Emirunment of 
the North-East .\tlantic) 
Poly-aromatic hydrocarbons 
Poly-chlorinated biphenyls 
Phocine Distemper \'irus 
Provinciaal lnstituut vuur l lygiëne (Provincial lnstitutc for Hygienc) 
Région de Bruxelles-Capitale (Brussels Capital Rcgion) 
Royal Belgian l nstitute of Natural Sciences 
Research Centre for Nature, Forcsts and \'v'ood 
Royal Museum for Central A frica 
Royal Meteorological lnstiture 
Ribonucleic acid 
Réserves Naturelles et Ornithologiques de Belgique (Belgian Nature and Ornithologicol Reserves) 
Rijksuniversitair Centrum Antwerpen (l'.niversity of ,\ntwerp, partim) 
Special , \rea of Conservation 
Sites de Grand Intérêt Biologique (Sites of Great Biological lnterest) 
Système d'information sur la Biodiversité en \X'allonie (Information System on Biodiversity in \X'allonia) 
Special Protection :\rea 
Suspended Particulate l\iatter 
Tributy!tin 
l'.niversiteit Antwerpen (University of Antwerp) 
Cniversité catholique de Louvain (Catholic University of Louvain) 
Univcrsiteit Gent (Ghent l'niversity) 
Universitaire lnstelling Antwerpen (University of Antwerp, partim) 
Université Libre de Bruxelles (Free Universit); of Brussels) 
Cniversiré de Liège (l'niversity of Liège) 
Université de Mons-1 lainaur (University of Mons-Hainaut) 
L'nited Nations 
United States Department of Agriculture 
Cniversal Transverse Mercator (Grid) 
\'laams Ecologisch Netwerk (Flemish Ecological Network) 
Vlaamse Landmaatschappij (Flemish Land Agency) 
\\ orld Conservation Monitoring Centre 
Water and sanitation, Energy, Health, Agriculture, Biodiversity 
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Index of scientific and english terms 

Abies alba 249, 251 
Abra alba 360, 371 , 375-376 
Acanthamoeha 95-96 
Acanthocephala 1 14, 209, 215  
.--lcanthocepha/11s an,w1illae 1 14 
A.ca11thocephal11s lucii 1 14 
Aca11thochito11a co1111J11111is 185 
Acanthochitona crinita 1 85 
Acari 1 20, 123, 209, 214 
Acartia cla11si 356-357 
Accipiter 11is11s 274-343 
acellular slime moulds 53 
Acer 338 
Acer pse11doplata1111s 253 
Achaearanea simulans 279 
Acheta do111estims 133 
acidification 32-33, 1 1 5 , 1 28-129, 

131 ,  1 33, 147-148, 1 52, 1 54-156, 
1 85, 200, 202, 266, 299-300, 
3 16, 3 19-321 

.--i.cipenser st11rio 201,  302, 363 
acorn worms 195 
Acrasiomycota, acrasids 53, 90 
Acridoidea 1 33 
Acrocephal11s am11di11acms 296 
Acrocephal11s schomohamus 296 
Acrothoracica 1 70 
Actinopoda, actinopod protozoans 

98 
Actinopterygii 200 
A.cti11osphaeri11m port11um 98 
Aculeata 157, 1 60 
Adalia_ decn11pt111ctata 1 0  
adder 204, 299 
Adelgidae 140 
Adelgoidea 140, 210 
A.(�opodion podat,rariae 239 
A��opoditm1 podagraria 281 
.--i.esc11!t1s hippocasfa1111111 279 
A.eshna affinis 306 
.--i.eshna st1harctica 334 
,\garicales 86 
Aggregaridae 101  
Agnatha 1 98, 21 1 
Agromyzidae 1 52 
AJ;rostis 228, 335 
Aix .�alerimlata 206, 276, 297 
Aix sponsa 275 
Alauda arnnsis 296, 342 
_ -1/ca forda 363 
Alcedo atthis 325, 341 
Alchnnilla 79 
Alcon blue 303-304 
Al(yonidium 359 
alder 263-264, 3 12  
aider flies 143 

Alexandrine parakeet 27 5 
Alexa11dri11m 368 
Aleyrodidea 1 39, 2 10  
algae 49, 52, 54-57, 59, 63-64, 68, 

83, 85, 89, 95, 99, 105, 109, 1 1 2, 
1 23, 126, 1 66, 223, 230, 292, 
300, 356, 358, 361, 368, 376 

alien(s) (see also exotic, 
introduction, inYasion) 57, 66, 
73-74, 79, 9 1 , 1 30, 1 74, 1 77, 
1 88, 1 92, 206, 265, 269, 276, 
279-280, 282, 284-286, 296, 336, 
344, 368, 371, 374, 376, 388 

allis shad 302, 363 
Allit1m ursinum 263 
Allomyccs 8 1  
Alnion incanae 255 
A/110-Pandion 255 
A/nus g!t1fi11osa 255, 3 16, 338 
Alnm incanae 255 
Alona rnsfica 1 64 
Alopemrus pratensis 240, 335 
_ 4.lopochen aegyptiams 206, 276, 286, 

297, 343 
A/osa a/osa 201 ,  302, 363 
A/osa fa/fax 201 ,  302 
Alpine newt 202, 299 
AlYeolata, alYeolates 57-58, 90-91 
A[rsso a{rssoidis 235 
A{ysso-Sedio11 albi 235, 335 
A{rtes obstetricans 202, 277, 299 
Amblypigi 120 
Amb[rraja radiata 363 
Ameit,ms neb11/ost1s 301 
Ametabola 125 
ammonoids 1 90 
Ammophila arenaria 225, 3 18  
Amoeba hostilis 96  
Amoeba ostmdmsis 96  
Amoeha placida 96  
Amoebidae, amoeboid protozoans 

95-96 
Amphibia, amphibians 40, 99, 103, 

107, 1 82, 202-204, 21 1 ,  249, 
270, 277-278, 293, 299-301, 
341 -343, 387-388 

A.mphibo!t1s 1/'eJlarskae 1 92 
Amphit,ero11tia contami11ata 1 34 
Amphioxus 197 
Amphipoda, amphipods 1 75-176, 

2 1 1 ,  213-214, 359, 371 
amphisbaenians 203 
.--i.11acridit11J1 aegyptù1111 1 33 
anamorphic fuhgi 89 
Anas aCl/la 297 
Anas c{rpeata 297 

Anas crecca 297 
Anas penelope 298 
Anas platyrhynchos 297 
Anas q11erq11ed11/a 296 
Anas strepera 297 
Anaspidacea 1 7 1  
Anatidae 297 
Anax parthenope 306 
Andrenidae, andrenid becs 1 58 
Androsacetalia alpinae 246 
Androsacetalia mndellü 248 
.--i.nemone nemorosa 25 1 ,  255, 281 
Anemom ran1111c11loides 255 
anemones 124 
An,�elica sylnstris 255 
angelshark 1 99 
Angiospermae, angiosperms 50, 

59, 78-80, 90 
An,�11is fraiilis 299 
Anisandrns dispar 279 
Annelida, annelids 103, 1 1 1 , 143, 

1 79-1 81  
.\nobiidae 146-147 
A.nodonta 1 88 
,\noplura 1 35, 210  
anostracan 1 65 
Anrhums archeri 284 
Ansa albifrons 297 
Anser aimr 297 
Anser brachyrhy11chr1s 297 
Anser e�)•thropus 296 
A11ser fahalis 297 
ant lions 1 43 
Anthocerophyta 72, 90 
Anthophyta 78-79 
Anthozoa 104, 354 
A11th11s campestris 296 
Anthus trit•ialis 27 4, 296, 342 
Antrohath_ynella stammeri 1 71 
ants 41, 1 22, 143, 1 57-1 58, 214, 

279 
Aphidoidea, aphids 140-141, 143, 

210, 280 
Aphrodite acrileafa 371 
Aphyllophorales 86 
Apicomplexa, apicomplexans 101 
Apitm, repens 308 
Apoidea 158 
apostome ciliates 99 
;\ppendicularia 1 96, 356 
Apterygota, apterygotes 125 
Ap11s apus 265, 273 
aquatic oligochaetes 18 1  
Arachnida, arachnids 1 20-123, 212  
Araneae 120, 1 22, 209, 212-213 
Arce/la 96 
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Archaea, ,\rchaebacteria, 
archebacteria 50, 90 

Archemycota 8 1  
Ardiianndida, archiannelids 

1 79-180, 21 1 
Architeuthidae 1 84 
.- lrdea cinma 205, 27.1-274, 343 
,\rdeidae 297 
.-!i;�iope hr11en11echi 41, 307 
A,;�11/11s corego11i 1 68 
Ar,�11/11sfoliacr11s 168 
A IJ1tft1s japo11ims 168 
Arg)'ronda aqttatica 307 
. --11:gvrotheca cistel/11/a 1 94 
Aricia alestis 303 
. --lrion l11sitanims 1 85 
Aristolochia c!e111atitis 280 
Arran brown 303 
Arrhenatherion 240 
Arrhenatherion elatioris 314 
arrow worms 1 94, 356 
arthropods 10, 82, 84, 1 14, 1 20, 

125, 1 60, 16 1 , 163 
,\rriodactyla 20-7, 295 
.·1n-icola sapid11s 207 
Ascidiacea 1 96-197 
,\scomycota, ascomycctcs 49, 

82-86, 89-90 
ash 263-264, 312, 338 
Aspemlo-Faget11m 251, 338 
Aspidobothrea 106 
Aspit1s aspius 201 
.--lsplmietuliù billotii 248 
Asplenietalia ,�land11/osi 247 
.-lsplenietalia lanceolata-oborati 248 
Asplenitm1 77 
.--lsplenù1n1 rnta-11111raria 281 
.-lstams astams 1 r; 
.--lstaC11s leptodat�)'l11s 1 78 
. -üterias mbws 354, 372 
Asteroidea 196 
• i{Y1Jllllelron 1 97 
• l!Jiaep�yra desmaresti 1 77 
A[ypus ajfi1111s 279, 307 
Auchenorrhyncha 137-138, 2 10  
auks 363 
auroch 331 
Aves 205, 2 1 1  
.,:Jyhya feri11a 297 
-·!yth)'a f11lig11la 297 
.·frt�)'a mari/a 298 
Azol!a filim!oides 77, 231 
Bacillari_ophyceae 61, 90, 356 
bacreria 1 1, 50-53, 89, 94, 99-100, 

1 09- 1 1 0, 1 12, 123, 1 26, 1 35, 
292, 358, 387 

badger 208, 271, 295 
Balanomorpha 1 70 
Ba/anus afJJphitrite 1 70, 376-377 
Ba!a1111s crenatt1s 361 
Ba/anus retim!att1s 1 69 
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Bala1111s tri,_�011t1s 169 
baleen whales 1 76 
Barbaste/la harhastellus, barbastellc 

bat 271 
barbe!, Barbus harb11s 302, 325 
bark bcetles 149 
barklice 1 34 
barn swallow 274 
barnacle goose 2~6, 296-297 
barnacles 1 69-170, 187, 361,  

r5-377 
Barnea candida 361 , 377 
Basidiomycota, Basidiomycetes 83, 

85-90 
Bathynellacea, bathynellaceans 

171 , 2 10  
Bat�)'llOtJJtlS ,l!,Zl!,anteus. 1 74 
Bath_yporeia 360 
Butillipes littoralis 192 
bats 249, 263, 265, 271, 279, 287, 

293-295, 339, 341-342, 347 
Bdelloidea 1 1 5  
hean goose 297-298 
beavcr 271 
bee-eatcr (European) 41 
beech 24, 42, 168, 249-251, 262-

263, 274, 279, 283, 331, 337-338 
bcech bark beetlcs 279-280 
bccch marten 208, 272 
bees 41 ,  1 57-158, 214, 344 
heerles 84, 1 14, 145, 212 
belemnoids 190 
Berberidion 234 
Berheris z•tdgaris 252 
Beroe c11cmnis 105 
Beroe ,�racilis 1 05 
Bert, roa ù1ca11a 280 
Bet11/a pendula 254, 318  
Bettda p11hesœ11s 254 
Brt11/o-.--ldmos�J'/etea 239 
bib 354 
Bibionidae 1 52 
Bidens 232 
Bidention 232 
Bidulphia 356 
big-headed flies 1 54 
bio-indicators (see also indicators) 

74, 102, 269, 283, 306, 358, 387 
biological contrai 145, 1 57, 280 
Biphyllidae 146 
birch 26, 42, 338 
birds 1 4, 27, 40-41,  122-123, 

135-136, 144, 1 53, 1 78-179, 205, 
2 17, 263, 266, 269-270, 272-276, 
286, 296, 3 1 5-316, 322, 334, 
339, 341 -344, 351, 362-364, 367, 
370, 372, 378, 387-388 

birds of prey 206, 273-274 
Bison bonas11s, bison (European) 331 
biting lice 1 35, 214 
Bittact1s ha,geni 144 

Bittams italims 144 
bitterling 302 
Bivalvia, bivalve molluscs, 

bivah·es 27, 59, [ 84, 1 87-1 88, 
21 1 ,  358-361, 371, 376 

black cherry 308 
black guby 363 
black grouse 296, 334 
black rcdstart 273 
black stork 339, 343 
black swan Z75 
black swift 273 
black tcrn 206, 296 
hlack ,w,ndpecker 330 
black-headcd gull 343 
Blattodca 13 1 ,  209 
blue algae 222 
blue crab 1 78 
blue-green algae 49, 5 1-52, 387 
blue-winged grasshopper 279 
bluebcll 280 
Bodo 97 
Boet��erilla pal/ms 1 85 
Boletales 86 
Bolet11s ed11/i.r 284 
Bolidophyceae, bolidophyceans 

66, 90 
Bolinopsis i11/1111di/111/m11 105 
Bo1JJbi11a rarie,�ata 202-203, 299 
bony fishcs 200 
booklice 1 34 
Bos tatm/S 331 
Bostrichidae, bostrichids 146-147 
bot flics 1 54 
Bota11ms stellaris 296 
Bof()'Chù11JJ !1111aria 77 
Bol()'Chit1111 simplex 77 
bottlenose dolphin 208, 295, 365 
Hrachio1111s z,ariabilis 1 1 6  
Brachiopoda, brachiopods 

1 93-1 94, 21 1 , 214 
Bracl!rpodio-t.mlat1nio11 11emoralis 

240 
Bracl!ypodit11" pinnattm1 251 
bramble 79 
Br,mchiostoma la11ceolat11m 1 97 
Branchiura, branchiurans 1 68, 

210 
Branla canadensis 206, 276, 286, 296, 

343 
Branla leucopsis 276, 297 
breeding birds 205-206, 273, 

274-276, 293, 296, 298, 342-343 
brill 362 
bristle worms 1 79, 214 
britt!e stars 1 96 
Brof/Jelalia erecti 314 
Bronms hro111oidet1s 79 
Brov111s lector11m 280 
brook lamprcy 198-199, 302, 340 
broom 332 



brown algae 59, 65-66, 361 
brown bear 271, 331 
brown bullhead 301 
brown masses 243, 245 
brown rat 272 
brown shrimp 367 
Bruchidae 146 
Bryidac 73 
Bryophyta, bryophytes 7 1 ,  73-74, 

89-90, 1 1 5, 245-246, 283, 340 
Bryozoa, bryozoans 103, 1 1 9, 

1 92-193, 2 12, 359, 362, 371 
Bry111JJ pse11dotriq11etrtm1 245 
Bubo bubo 343 
B11ccint11JJ 1111datt1m 371, 373 
Buddleia dal'idii 265, 283 
budgerigar 206 
B11fo bu(o 202, 299 
B11fo calamita 299-300 
Btwila simplex 1 92 
bullfrog (:\merican, North 

American) 203, 300, 343 
bullhead 302, 340-341 
bulrush 318  
bunting 342 
Buprestidae 146 
butterfish 363 
buttertlies 40, 1 56, 212, 283, 293, 

302-304, 306, 3 12-314, 332, 339, 
341-343, 387 

buttcrfly bush 283 
B11x11s sempm•irens 234, 252, 335 
Bythotrephes Jon,gimanus 1 64 
caddisflies 1 55, 340 
caecilians 202 
Ca/anus he(golandims 356 
Ca/Jinecles sapid11s 178 
Ca/litrirho-Batrachion 232 
Calluna 227, 335 
Call1111a l 't1(garis 264, 281 
Cal/11110-Gmistion 225 
Cal/11110-[ 'Jicetea 225, 3 1 9  
Cal/11110- ! 'acciniet11m 3 1 2  
Calopte()'X splendens 306 
Calosoma 305 
Caltha pal11stris 281 
Calthion 314 
Cameraria ohridella 1 57, 279 
Camp_ylium stellatum 245 
Camp_ylopt1s i11troflex11s 74 
Canada goldenrod 283 
Canada/Canadian gnose 206, 276, 

296, 298-299, 343 
canary 206 
Canis familiaris 1 79 
Canis lupus 207, 271 
Cantharellales 86 
capercai llie 331 
Caprella mutica 176 
Capreolr1s capreolus 272, 295 
Capri11111(g11s e11ropae11s 296 

Carabidae, carabid beetles 145, 
147, 278, 293, 304-305, 339, 
342, 387 

Carabus auronitens var. putz�ysi 278 
Carah11s i11tricat11s 305 
Carassù,s carassit,s 302 
Carclmit11J1 po!J,pilu1111 100 
Cardamine 255 
Cardamine pratensis 315  
Cardia cardia 204 
Carex 254-255 
Carex alba 251 
Care.,; arenaria 228 
Carex dal'alliana 244 
Carex di,gitata 251 
Care.,; disticha 281 
Cm:,·flacca 251 
Carex hostia11a 245 
Carex lepidocarpa 245 
Carex monta11a 251 
Carex strz�osa 280 
Carici-Faget11v1 331 
Caricio11 c11rto-11igrae 312 
Caricio11 da1•allia11ae 244-245, 312 
Caridea 1 77 
Carlina l'tt(�aris 226 
Carnivora, carnivores 1 29, 207, 

295 
Carpù1io11 betJtli 252 
Carpin11s het11/11s 252 
cartilaginous fishes 199 
castor, Castorjïher 2()7, 271 
cats 274, 295 
Caudofoveata 1 84, 2 1 1  
Cmta11rù1m p11lchel/1m1 281 
centipedes 161, 214 
Centropages hamatus 356 
Centrop_yxis am/tata 97 
Cephala11thera 252 
Cephalanthero-Fagion 251 
Cephalochordata 1 96-197, 2 1 1  
Cephalopoda, ccphalopods 99, 

101 , 107, 1 10-1 1 1 ,  1 84, 1 90, 
21 1 ,  362 

Ccrambycidae 145, 147 
Ceraphronoidea 1 57 . 
Cerastion se111ideca11dri 236 
Cerastoderma 376 
Ceratopogonidae 215  
Cerz'tls elaphtts 295, 331 
Cestoda 1 05, 1 09, 209, 214-215  
cetaccans 175, 208, 365 
Ceterach ofjhinalis 280 
Chaetoceros 356 
Chaetognatha, chaetognaths 

1 94-195, 21 1 , 356 
Chaetosphaeridit1m 70 
Chalcidoidea 1 57, 1 60 
chantarelles 86 
Chara 230 
Charadrii 297 

Charophyceae, Charophyta, 
charophyceans, charophytes, 
charaleans 68-69, 90, 230 

Chelidonicht�ys g11r11ard11s 362 
Chelonia mydas 204 
Chenopodion rttbri 232 
Chernes halJJ1i 121 
Chernes 1-ici1111s 122 
chewing lice 1 35-136, 214 
Chilopoda 160-161 ,  210 
chimaeras 1 99-200 
Chirocepha/11s diapham,s 1 65 
Chironomidae 1 52, 215  
Chiroptera 145, 207-208 
chitons 1 84-185 
Chlidonias ni,_wr 206, 296 
Chloephaga picta 206, T6 
Chlorarachniophyta, chlorarach-

niophytes 54, 90 
Chlorobio(n)ta 67 
Chloromonadida 64 
Chlorophyceae 67 
Chlorophyta, chlorophytes 49, 6 . , 

90, 356 
Chloropidae 152 
Choanoflagellata 98 
Chondrichthyes 1 99, 2 1 1  
Chondrostei 200 
Chordata, chordates 1 96 
Chorthipp11s mollis 305 
Chorthippm tt1011ta1111s 305 
Chromophyta 60 
Chrysididac 158 
Ch�1•sochro11111Ji11a 56 
Chrysomelidae, chrysomclids 145, 

1 47 
Chrysomerophyceae 66, 90 
Chrysophyceae, chrysophyceans 

60-61,  90, 97 
Chrysophyta, chrysophytes 59-60, 

65, 356 
chub 103 
Chytridiomycota, chytrids 81, 90 
cicadas 1 37-138, 334 
Cicadetta 111011/ana 24 
Cicindelidae 145, 147, 305 
Ciconia ciconia 206 
Ciconia nigra 339, 343 
Ciconiidae 297 
Ciliophora, ciliated protozoans, 

ciliates 99 
Ci11c/11s ci11c/11s 340 
Cirripedia, cirripeds 1 69, 2 10  
Cirsi11m oleraceum 255 
Cladùt11111 marisci 244 
Cladina 310  
C!adit1111 marisms 244, 312  
Cladocera, cladocerans 163, 1 72, 

210, 357 
Cladonia 228 
clams 124, 1 88, 372 
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Clavicipitales 83 
cleared, -ance, -ing 30, 32, 34, 41, 

155, 316, 331, 345 
click beetles 148 
climate change 13, 40-41, 202, 

366-367, 369, 374-375 
clu bmos�ts 387 
Cl11pea harmp1s 363 
Cnidaria, cnidarians 104, 209, 362 
Cobitis taenia 302 
Coccinellidae 145, 148, 280 
Coccoidea 141,  210, 213-214 
coccolithophorids 56 
Coccus h.-spcridum 141 
cockroaches 84, 131  
cod 45, 362-363, 371 
Comagrion hast11/att1111 334 
Coena,l!,rion pulche/111111 306 
Coena,l!,rion scit11!11m 306 
Coeno'!_ympha hero 304_ 
Coeno1!y111pha oedipp11s 303 
Coenot!Y111pha /111/ia 304 
Coleochade 70 
Coleochaetophyccae, coleochaeta-

leans 70, 90 
Coleoptcra 1 1 , 84, 145-147, 210, 

212, 279-280 
Collembola, collembolans 125-127

, 

209, 213-214 
Co!11111ba lù•ia 206, 277 
Co/11111/;a palm11b11s 273 
Columbidae 273 
comb jellies 105 
common brittle-star 354 
common coot 297-299 
common cordgrass 308 
common dormouse 207, 271 
common frog 202, 299-300 
common goby 108, 363 
c·ommon lobster 1 1 6  
corn mon midwife toad 202, 277, 

299-300 
common moorhen 298 
common newt 202, 299 
common pipistrelle 271 
common pochard 297-298, 314 
common reed 318 
common scoter 363-364, 377 
common seal 293, 295, 366 
common shelduck 297 
common skate 199, 363 
common skylark 296 
common snipe 296, 298 
common starfish 354, 372 
common stonechat 296 
common teal 297-298, 314 
common tern 364 
common toad 202, 299 
common tree frog 202-203, 299-300 
common tusk 190 
common waterweed 308 
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Concentricycloidea 196 
conchostracan 165 
ConJ!,er ronger, conger cel 363 
conifer aphids 140 
Coniferophyta, conifers 27, 31 ,  43, 

78, 140, 303, 3 1 6, 333, 336, 387 
Conjugatophyceae 68 
Conopidae 1 53 
conservation 18, 46, 121 ,  1 32, 138, 

146- 149, 152-160, 174, 176, 202, 
204, 212, 217 , 249, 261, 286-
287, 303, 310, 313, 31 6, 322-
324, 326, 332, 336-340, 344-347, 
364, 377-379, 387-389 

Com•oll'tt!etalia sepim11 239 
Co111'0!1'1tlion sepimn 239 
Copelata 196-197 
Copepoda, copepods 1 00, 1 66-167, 

1 72, 210, 356, 358, 373 
coprophagous bectles 149 
Corhimla fluminalis 188 
Corbimla fluminea 188 
Corb11/a ,l!,ibba 3�2 
Cord11le._f!,aster bolto11ii 306 
Core,l!,011t1s o.-..:_yri11ch11s 302 
cormorant 297, 343 
corn crake 296, 325, 334, 346 
corn bunting 296 
Comimlaria 248 
Coronrlla a11striaca 299, 334 
Corophium c11rvispi1111r11 1 76 
Corvidae 273 
Co(ydalis solida 255 
Co�y11ephort1s 228, 335 
Co�ynephorus can,scens 228 
Cottus .�obio 302, 340 
coypu 207-208, 294-295 
crabs 1 7, 212 
Cral(�0/1 tran.�011 367 
Cra11go1!}'X pse11doJ!,racilis 1 76 
Craniata, craniates 1 98 
Crassostrea gigas 375-377 
Crato11e11rion co11111111tati 245 
crayfish 1 77, 345, 388 
creeping marshwort 308 
Crepidtda fornicata 186, 375-377 
crested lark 296 
Cre:,: cre:,: 296, 325, 334 
Cricetus cricetus 294 
crickets 41 ,  1 14, 132, 212, 305 
Crinoidea 196 
Crisilla s,mistriata 186 
crocodilians 203 
Crocothemis e(vthrae 306 
Crossopriza lyoni 121 
crucian carp 302 
Crustacea, crustaceans 99, 101 ,  

1 07, 1 1 1, 143, 1 63�178, 19 1 ,  
212, 345, 356-360, 372 

Cryptomonadida, cryptomonads 
55, 58 

Cryptophyta, cryptophytes 55, 90 
Ctenophora, ctenophores 105, 209 
Cubozoa 104 
cuckoo 274 
cuckoo flowcr 3 15  
C11m/11s ca11or11s 27  4 
Cumacea, cumaceans 1 73, 21 1 ,  359 
C11pido mini11111s 303 
Curculionidae 1 45 
cuttlefish 190 
Cyanobacteria 50-52, 85, 90 
Cyanophyta, Cyanoprokaryota, 

cyanophytes 51 
Cycliuphura, cycliophurans 1 1 6, 

209, 214 
cyclopoid 1 68 
cyclostomes 198 
C v.�1111s atralt1s 275 
Çv,�1111s col11111bia1111s 297 
Cy,�1111s olor 276 
Çvmbalaria Tllt1ralis 281 
CJ'IIJOdoceion nodosae 222 
Cynipoidea 1 57 
Cyperaceac 88, 1 52, 245 
Cvtisus smparù1s 332 
dab 362 
Dactylog)'r11s 107 
Dac{ylorhiza incamata 246 
daddy long-leg spiders 1 22 
dahlia anemone 354 
Dama dama 29 5 
damselflies 129, 212, 387 
Da11a11s plexippus 303 
dance flies 1 53 
Daubenton's bat 271 
death-watch beetles 147 
Decapoda, decapods 1 1 1 , 1 77, 

21 1 -213, 359, 362 
decline, -ed, -ing (see also 

regression) 14, 41, 43, 76, 79, 
1 85, 200, 203, 205, 207, 266, 
270, 274, 293-297, 299, 302-303, 
309-310, 337, 341-346, 363, 
370-371, 374, 379-380, 387-388 

Dectic11s nrrucit•oms 305 
deer flies 154 
Dekkera bruxellensis 83 
Delichon 11rbica 274, 342 
Dendrobranchiata 177 
Dendrocoe!tm1 roma11odan11biale 106 
Dendrocopos medius 339 
Dentalit1m entalis 190 
Dentaliu111 l'll{�are 1 90 
Dentaria 251 
Dermaptera 133, 210, 214 
Dermochelys coriacea 204 
Deroceras caruanae 1 85 
Deschampsia flex110.ra 254 
desiccation (see also drying) 68-69, 

96, 1 20, 155, 242, 299, 314, 
319-321 



Deuteromycetes 82, 89 
Deuteromycotina 89 
Diad11men, cincta 354 
Diaporthales 83 
diatoms 58-62, 97, 100, 1 95, 222, 

356, 359, 372 
Dictyochophyceae 63, 90 
Dictyostcliomycota, dictyostelids 

53, 90 
Dict)'osteli11111 53 
Dicyemida, dicyemids 1 1 0, 209, 

213-21 4  
Diff!tigia 9 6  
Diffl11gia lùzearis 97 
digenean 1 06 
Dikeroga1111naris villosus 1 76, 345 
Dinoflagellata, dinoflagellates 58, 

90, 97 
Dinophyceae 356 
Dinophpis 368 
Dinophyta, dinophytcs 58 
Dio,1t,enes pt1l,ilator 372 
Diphasiastrttm compla11at11m 76 
Diphasiastrt1111 issleri 75 
Diphasiastnfln tristacl1J11111 76 
Diphasiastr11111 zeilleri 75 
Diplopoda 1 60, 1 62, 210  
Diplura, diplurans 125-126, 209 
Diptera 150-152, 210, 213-214, 

292, 306 
Dipturus hatis 363 
disappear, -ance, -ed 12- 17, 43, 71 ,  

129, 141, 148-149, 1 52, 1 56, 
1 58, 1 77, 1 85, 1 87, 1 98-203, 
206-207, 217, 271 -274, 279, 283, 
292, 295-296, 299, 303, 3 12-313, 
319,  322, 333, 340, 343, 363, 
369, 371 ,  374, 376, 379, 387-
388 

diving beetles 148 
dobson flies 143 
dog whelk 1 86-1 87, 373-374 
dogwinkle (Atlantic) 1 87 
dolichopodid flics 293, 306-307 
Dolomedes fimbriafl1s 307 
Do(),Ptny:,: domestica 1 35 
Dorypteo·x lonl,ipennis 1 35 
Dothidcales 83 
Douglas fir 33 
downey mildeys 59 
dragonflies 41,  1 29, 2 12, 293, 

305-306, 3 13, 334, 340-341,  
343-344, 387 

drainage, ing 30-34, 73, 79, 238, 
255-256, 278, 282, 3 1 3, 321 ,  
336, 344 

Dreissena po{)'morpha 1 88, 345 
Drepa11oclad11s rez•olvens 245 
Drilidae 146 
Drosera intermedia 244 
Drosera rot11ndifo!ia 244 

drying (see also desiccation) 128, 
1 33, 1 36, 148-149, 154, 1 56, 
266, 278 

D�yocop11s martit,s 339 
ducks 205-206, 276, 297 
dusky large blue 303 
dwarf crab 1 78 
Dytiscidae 1 45, 148 
cagle owl 343 
earth stars 86 
earthworms 33, 1 8 1 -1 82 
earwigs 1 33, 214 
eastern mudminnow 301 
Echinocardium corda//1111 360 
Echinodermata, echinoderms 1 1 1 , 

1 96, 2 1 1 , 2 13, 359, 362 
Echino,1t,ammams beri!!o11i 176 
Echinoidea 1 96 
Echiura 1 83, 21 1 ,  2 13-21 4  
Echi11rt1s echi11ms 1 83 
Ectoprocta, cctoprocts 1 19, 1 24, 

1 92, 21 1 , 214 
edible frog 202, 299-300 
egrets 297 
Egyptian goose 206, 276, 286, 297, 

343 
Egyptian grasshopper 1 33 
Elaphomycctales 83 
F.lasmobranchii, elasmobranchs 

199, 363 
Elateridae 145, 148 
Eleocharis q11inqueflora 246 
elephant tusk hells 1 89 
elk 331 
Elminit,s ll!odest11s 1 70, 361, 375-377 
Elod,a 345 
Elodea canadensis 308 
Emb,riza 342 
Emberiza citrine/la 296 
Emberiza hortula11a 206, 296 
Emheriza schoe11icl11s 296 
Embryophyt(in)a, embryophytes 

50, 71 , 90 
E111petrtflll 11i,gn1111 319  
F.mpididac 153 
ëmplectonema neesii 1 12 
Enrys orbimlaris 204 
Enchytraeidae 1 82 
endangered (see also threatened) 

1 4, 1 6, 52, 79, 83, 270, 292, 294, 
302, 304-307, 3 10, 3 16, 339, 
341 -343, 387-388 

endemics 52, 55, 79, 1 75,  236, 249, 
278 

Endo.�one 82 
endoparasitic slime moulds 57 
Endopterygota, endopterygotes 

1 28, 143-145, 1 50, 1 55-1 57 
E11sis a111erica1111s 188 
Ensis directt1s 188, 375-376 
Entamoeba histolytica 95 

Enteropneusta 1 95 
Entoprocta, entoprocts 1 1 9, 209 
Eosen/0111011 1 26 
ephemerophytes 229 
Ephemeroptera 128-129, 209, 212, 

340 
Ephememm stellatt1111 283 
Epipactis leptochila 252 
Epipactis r11icrop�ylla 252 
Eptesic11s serotù111s 271 
Eq11isetum telmateia 76 
Eq11iseft1111 1•ariegatt1111 76 
Erebia figea 303 
Erica tetralix 233, 335 
Erice/11111 tetralicis 312 
'Erico-S pha.�11etalia ma.�ellanici 241 
Erinaceidae 294 
Erinacms europae11s 272, 294 
Eriocheir si11e11sis 178 
Eriophorm11 latifolit1111 245 
ermine 295 
Erysiphales 83 
Eubacteria 50, 90 
Euglenida, euglen(o)ids, euglenoid 

tlagellates 54 
Euglenophyceae 97 
Euglenophyta, euglenophytes 54, 

00, 350 
Eu..�lypha 96 
Eukyphida 1 77 
E11/oh111a1111ia ribagai 1 24 
Eumcnidae, eumcnid wasps 1 58 
Eumetabola 125 
Eumycota 81 ,  90 
Eupagums bernhard11s 372 
Euphausiacea, euphausids 1 76, 21 1 
E1ip�ydr;•as a11ri11ia 303 
Etiphydrras 111at11r11a 303 
Et1r)'cerms glacialis 1 64 
E11()'dice p11lchra 360 
Eustigmatophyceae 64, 90 
E11terpi11,1 amtifrons 35 7 
Eutracheophyta 75 
eutrophie, -ation 52, 79, 1 30- 1 3 1 ,  

1 55, 1 85, 200, 205, 23 1 ,  262, 
266-267, 282, 299-300, 303-304, 
310-314, 316, 319-321 ,  336, 
340-341, 344, 356, 368, 370, 
372, 388 

Euzygida 1 77 
Ez•adne 11ord111a11ii 357 
Exopterygota, exopterygotes 

128-142 
cxotic (see also alien(s), 

introduction, invasion) 43, 103, 
1 89, 260, 264, 270, 272-276, 
278-279, 282-286, 293, 295, 
300-301 ,  307-308, 3 10, 319, 336, 
339, 345, 374-377, 388 

extinct, -ion 1 2-17, 52, 77, 85, 1 60, 
1 86, 1 98-201 ,  206-208, 270, 284, 
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292-293, 296, 299, 301-310, 
312-316, 321 , 342-344, 365, 370, 
387 

Î'a,�o-Q11ercet11m 331 
Fa.�11s {YÙ•atica 1 68, 249, 251 
Falco pereJrÙuts, falcon 205, 274, 343 
Falco tùmunmlus 274 
Faflopia japonica 282, 286, 345 
Fal!opia sachalinensis 282, 286 
fallow deer 295 
false scorpions 121 
false ange! wing 1 88 
ialsc ringlet 303 
Fasciola hepatira 1 (17 
feather stars 1 96 
F elis cattts 29 5 
Pelis silves/ris 207 
fen orchid 308 
ferai pigeon 206, 277 
ferns 77, 88, 96, 99, 246, 387 
ferrer 295 
Fesltffo-Brnmetalia 237 
fever tlies 152 
Filipwd11/a 11/maria 255, 312-3 13  
rilipenr/11/ion 239 
filopodian cellular slime moulds 53 
filose amoebae 54 
fir 250 
tire salamander 299 
firebrats 127 
fircflies 148 
fish flies 14 3 
fish lice 1 68 
fish(es) 14, 45, 99, 103, 1 07, 1 66, 

168, 1 76, 1 88, 1 95, 1 98-201 ,  
269-270, 293, 301-302, 3 17, 
321-322, 325, 340-343, 351, 359, 
362-363, 367-368, 370, 372, 378, 
387-388 

fishing, fishcry 44-45, 104, 200, 
353, 355, 363-368, 370-371 , 
378-379, 388 

Fissidens adianthoides 245 
flagellated protozoa 97 
flat fish 45 
fiat oyster (European) 37 1 ,  376 
fleas 144 
flies 1 50, 292 
floating water-plantain 308 
flounder 362 
flukes 106, 214-215 
F/11stra Joliacea 359 
Foraminifera, foraminifer(id)s 

100- 101 
forest reserve(s) 324, 339-340, 

344-345 
Formicidae 1 58, 1 60 
fossil(s) 1 2-13, 42, 98, 1 00-101 ,  

1 1 8,  1 29, 1 34, 142, 1 60, 1 63 ,  
1 65, 174, 179 ,  1 84, 1 90-193, 
196, 198 
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fox 179, 272, 295, 343 
fragmentation, -ary, -cd 42, 79, 

147, 151 ,  153, 1 85, 202-203, 
206, 266, 268, 272, 278, 282, 
285, 299, 313 ,  31 5-322, 331, 
342-:143, 369-370, 388 

Fran_�rt!a a/nus 254 
Fratermla arctica 1 79 
F raxin11s a11J1tsli/olia 256 
F raxi1111s e.,·celsior 253, 255-256, 

3 16, 338 
free-living flatworms 105-107, 214  
frit flics 152 
frogs 202-203, 388 
fruit flies 1 54 
Fucophyceac 65 
F11/ica aira 276, 297 
fungi, -al 1 1 ,  14, 49, 52-53, 59, 

81-86, 89, 1 1 0, 1 26-127, 1 63, 
284, 292, 310, 320, 387 

Fungi lmperfccti 89 
furniture beetles 147 
Carlus morhlltl 362-363 
gadwall 297-298, 314 
Ga,�etl sp,,tbacea 280 
Galeopsettl!ia !tldtll1i 246 
Ga/eridtl crislata 296 
Ga/im,, odoraf11111 251 
Ga/Ji11a.�o Jal!ina,�o 296 
Gaffimt!a ch!oropus 298 
Gammart/S tz�rimts 1 76 
Gampsocleis ,�labra 305 
garganey 296, 298 
Gasteromycetes 86 
Gasterophilidae 1 53 
Gastropoda, gastropods 1 84-1 88, 

21 1 ,  2 14, 372 
Gastrosacc11s spini/er 1 74, 359 
Gastrotricha, gastrotrichs 1 1 8, 209 
Gt11•ia steflata 364 
Gaviidae 297 
geese 276, 285, 297-298, 388 
Genist" 227, 335 
Gera11io11 sang11inei 234 
giant hogweed 282 
Gla11co-P11ccinellietalia maritimae 224 
Glaucophyta, Glaucocystophyta 

54, 90 
Glatt:x maritima 223 
Gfecbometalia hederaceae 239 
Glomeromycota, glomcromycetes 

82, 90-91 
Glossobalamts margintlltts 1 95 
Glossobalam,s sarniensis 195 
glow-worms 148 
G{ycera lapid11111 360 
Gnathostomulida, gnathosromu-

lids 1 09-1 10, 209, 213-214  
Gohio gobio 321  
Gobitts niger 363 
gold wasps 1 58 

golden oriole 274 
golden plo\"er 298 
golden-brown algae 60 
Gomphocerrip11s rtt/i1s 305 
Gom ph11s 1•11/Jatissùmts 341 
Gordioidea 1 1 4  
Gordiontts dit-er'J[,fllS 1 1 4  
Gorditts heinz.ei 1 14 
Gordi11s /01t�areolat11s 1 14 
Graelfridla 1111isetz�era 168 
Granuloreticulosa 1 no 
grass flies 1 52 
grass snake 277, 299 
grasshoppcrs 41 , 1 1 1-, 132, 212, 

293, 305, 334, 342 
grayling 302 
great bittern 296 
great black-backed gull 364 
great cormoran! 205, 297-298 
grcat crested grebe 297-298, 343, 

364 
great reed warbler 296 
grcat skua 364 
great white pelican 206 
grcater tlamingo 206 
greatcr horseshoe bat 207 
greater mousc-eared bat 271 
greatcr scaup 298 
greater white-fronted goose 

297-298, 314 
greater ycllow rattle 325 
grebes 205, 297 
green algae 54, 58, 67-68, 71 
green frogs 278, 299-300 
green turtle 204 
greenhouse camel-cricket 1 33 
grcy gurnard 362 
grey heron 205, 273-274, 343 
grey partridgc 296 
grey scal 208, 365-366 
grey willow 3 18  
greylag goose 297-298 
ground bcetles 147, 212, 304-306, 

339, 387 
Grylloidca 1 33 
Gryllomorpha dabnatina 133 
gudgeon 321 
guillemots 179, 363 
gulls 205, 297 
Gny11ia capsula 1 94 
Gymnamoebia 96 
gymnosperms 78 
Gyrinidae 1 46 
Gyrodac{y!t1s, gyrodactylids 107-108 
Gyrodacfylus branchialis 108 
Gyroqynium 368 
habitat destruction, - degradation, 

- loss 5 1 ,  71-73, 76-79, 120, 1 28-
131 ,  1 33, 147-149, 151-158, 177, 
1 85, 200, 202, 271 ,  282, 285, 
326, 343-344, 363, 370, 388 



hagfishes 198 
Halichoerus c�ryptts 2U8, 365 
Haliclona omlata 359 
Halicryptus spinulosus 1 1 8  
Halid(ys siliquosa 66 
Halimione portulacoides 224 
Ha li plane/la lineata l 04 
Haliplidae 146 
hamster 294 
haptomonads 56 
Haptophyta, haptophytes 56, 58, 

60, 90 
harbour porpoise 1 13, 208, 365 
harbour seal 208, 365-366 
hare 1 79, 294 
Harmonia axyridis 146, 280, 345 
harpacticoids 166, 358, 373 
Hartmannella 95-96 
harvestmen 122 
heathcr 26, 264 
hedgehog 272, 294 
Helicidae 1 85 
Heliozoa, heliozoans 98 
helminth 108, 1 14 
Helotiales 83 
Hemichordata, hemichordates 1 95, 

21 1 ,  214 
He111z,;,raps11s 178 
Hemimetabola 128 
l lelllimysis a1101JJala 1 72 
l- lemiptcra 334 
l lepatophyta 71 -72, 90 
I feraclet1111 ma11tegazziam1111 282 
[ fer111init1m 1110110rchis 246 
hermit crabs 1 14, 1 77, 372 
herring 363, 371 
herring gull 364 
Heterokonta, heterokonts 59-61, 

64, 90-91 
Heterokontimycot(in)a 59 
Heterokontophyta 60-61 ,  63-66, 90 
f lcteroptcra 1 36-13 7, 210 
heterotardigrade 1 92 
Hcxapoda, hexapods 1 25-128 
1 fieraci11111 79 
highcr plants 270, 280, 292-293, 

307-309, 319 
Hi111anthalia elonc�ata 361 
Hippoboscidae 153 
Hippophae rhamnoides 226, 31 9 
Hirudinea 1 79-1 81,  2 1 1  
Himdo ,nedicinalis 18 1  
llinmdo mstica 274 
Holocephali 199 
l-Io/ocnmms pl11chei 121  
Holometabola 128 
Holostei 200 
Holothuroidea 1 96 
Homalisidae 146 
Homoptera 1 50 
hoopoe 206 

hoppers 137-138 
hornbeam 252, 263, 338 
hornworts 71-72 
horse bot flies 153 
horse chestnut 279 
horse chestnut leafminer 279 
horse flies 1 54 
horsehair worms 1 14 
horsctails 76, 387 
bouse cricket 133 
bouse martin 274, 342 
bouse sparrow 205, 274 
houting 302 
haver flies 1 54, 339 
l-Iyacinthoides 11011-scripta 280-281 
Hybotidae 153 
I-f)'dra, hydras 104 
I-fydrallmania fa/cala 359 
1 [ydrocharis 1JJOrs11s-ra11ae 231 
I frdrocharitio11 231 
H_ydroco()'le rammmloides 308 
hydroids 124, 214, 359, 371 
l lydrozoa 104, 214, 354 
Hygrobiidac 146 
Hygromiidac 185 
I frla arborea 202-203, 299 
Hymenomycetes 86 
l lymcnoptcra 41, 1 50, 1 57-1 58, 

160, 210, 213-214, 279, 334 
ff),Pa11ia im•alida 180 
l lypcroartia 198, 2 1 1  
I-[),Peron1J•z11s rhi11a11thi 1 4 1  
H yperotreti 1 98, 2 1 1  
Hyphochitriomycetes 59, 90 
H ypocreales 83 
Hypodermatidae 1 53 
I-fypoponera p11nctatissù11a 279 
Iberian water frog 203 
ibises 297 
lchneumonidae, ichneumonids, 

ichneumon wasps 159 
Ilex aquifolit11JJ 250 
Ilici-Fagenion 250 
Impatiens 345 
Impatiens pan•ijlora 282 
indicators (see also bio-indicators) 

19-80, 130, 1 55, 284, 304, 321, 
327, 342, 364 

Insecta, insects 1 0-1 1 ,  14-1 5, 24, 
41, 84, 101, 125, 128- 161,  212, 
265-266, 271, 274, 278-279, 292, 
331, 334, 340, 388 

Insectivora, insectivores 33, 145, 
207, 294-295 

introduction, -ed (see also alien(s), 
cxotic, invasion) 99, 1 03-106, 
1 1 5, 127, 131 -135, 140-142, 146, 
1 56, 164, 170, 1 77, 1 80-186, 
192, 197, 200-207, 296, 300-302, 
307-308, 342-343, 368, 372, 
376-377, 379, 388 

invasion, -ive, invaded, -er (see 
also alien(s), exotic, 
introduced) 79, 1 72, 1 75, 1 77, 
207, 344, 388 

Invertebrata, invertebrates 1 2, 1 6, 
27, 101-198, 212, 223, 265, 270, 
278-279, 292, 296, 298, 302, 
306, 312, 31 6-3 17, 320, 336, 
340, 361, 363, 368-372, 376, 388 

Iphiclides podalirit1s 303 
Jschnocera 135 
lsoetaceae 7 5-7 6 
Isoetes 229, 233 
Isoetes lacustris 75 
Isoeto-Na11oj11ncetea 229 
Isopoda, isopods 174-175, 2 1 1 -213 
Ixob�)'chus mù111t11s 296 
jack snipe 298 
jack-knife clam (American) 1 88, 

375 
Japancsc knotwccd 286, 308 
jaw worms 109-1 J O, 214 
j awless fishes 198 
jellyfish 104 
jumping plant lice 138 
J uncaceae 152 
J uncaginaceae 1 52 
Junco-Mo!inion 238 
]11ncus 314 
]1mc11s e(ft1s11s 315, 319 
]1111c11s s1dmod11los11s 246 
]1111ipert1s COllllllllllis 78, 235, 335 
Kamptozoa 1 19 
Kellicottia hostoniensi.r l 16 
Keratella a111erica11a 1 1 5 
Keratella tropica 1 16 
kingfisher 325, 341 
Kinorhyncha, kinorhynchs 1 1 7, 

209, 213-214 
Klebsormidiophyceae 70, 90 
Klebsor111idit1m 70 
Koelerion ,�la11cae 236 
Labo11/benia &valopoda 84 
Laboulbeniales 49, 82, 84, 90 
Labyrinthulomycetes 59, 90 
Lacer/a a,�ilis 334 
Lacer/a l'Ù'ipara 299 
lacewings 143 
ladybird (Asian) 148, 280, 342, 345 
Lat,enorh]nchus albirostris 208, 365 
Lagomorpha, lagomorphs 207, 294 
Lap,opus laJ!,op11s 206 
lakc frog· 343 
lamcllicorn beetles 149 
Lamiastmm ( La111ù11J1) galeobdo/011 

251 
Laminaria 361 
Laminaria saccharina 66 
lamp shells 193, 214 
lampern 198 
Lampetra fluviatilis 198, 302 

409 



Lampetra planeri 1 98, 302, 340 
Lampyridae 146, 148 
lancelets 197 
Lanice conchile,�a 353-354, 360, 371 
Lanius collurio 296 
Lanius excubitor 296 
large blue 303 
large branchiopods 164 
large copper 303 
large heath 304 
Laridae 297 
Lartts arJ5entatt1s 364 
Larusfusms 364 
Lams marin11s 364 
Larus minutus 364 
La rus ridibundus 34 3 
larvaceans 1 96-197, 356 
Lasiochernes pilosus 122 
Lasit1s fuli,ginosus 122 
Lasius nzwr 279 
late goldenrod 283 
leaf -footed crustaceans 1 64 
leaf beetles 14 7 
leafminer flies 152 
leatherback turtle 1 69 
leathery turtle 204 
leeches 179-181  
Lemna 231 
Lepadella dcridderae 116 
Lepadomorpha 1 69-170 
Lepas 1 69 
Lepidochitona cinerea 185 
Lepidoptera 1 56, 1 59, 210, 

2 12-231, 302, 334 
Lepisma sarcharina 127 
Lepomis gibbos11s 301 
Leptestheria dahalacensis 1 65 
Leptochiton asellus 184 
Lepus e11ropae11s 294 
lesser black-backed gull 364 
lesser horseshoe bat 207 
lesser spotted dogfish 1 99 
lesser white-fronted goose 296 
Lestes barba rus 306 
Leucorrhinia rubimnda 334 
Levant water frog 203 
lice 1 35 
Lichenes, lichens 67, 83, 85, 89, 96, 

99, 225, 228, 246, 248, 270, 284, 
309-310, 339 

lichenised ascomycetes 82, 90 
Lz�t1strum 1•t1lgare 252 
Limanda limanda 362 
Limnadia lentimlaris 1 65 
Limothrips arealit,m 142 
limpet 374 
ling 363 
Linguatt1/a serrata 179 
Lin yphiidae 1 20 
Liparis loeselii 308 
Lipo phrys pholis 363 

4 1 0 _ 

I ,ithobius jorficatt,s 16 1  
Lithobius microps exarmatt1s 161 
Lithohi11s trict1spis monony.-..: 161  
Litonotus anser 100 
little bittern 296 
little grebe 297-298 
little gull 364 
li ttle tern 364 
I ,ittorella 229 
Littorelletalia 11niflorae 229 
Littortfletea 1111iflorae 229 
liverworts 71-72 
!izards 203, 334 
Lobe/ia dortmana 22G 
lobopodian cellular slime moulds 

53 
lobsters 116, 1 77, 212 
Locusta mi,gratoria 305 
Lomsta z-iridissima 305 
Locuste/la !11scinioides 296 
locusts 1 32, 212 
loggerhead 204 
LoliJ!,O 362 
longhorn, longicorn beetles 14  7 
Lophocolea heterophvlla 72 
Lo pin,�a achine 303 
Loricifera, loriciferans 1 19, 209, 

214 
Lota Iota 201 
louse flies 153 
Lucanidae 146 
Lucanus cerz•us 279 
L11ehea seemannii 1 1  
L11!!11la arborea 296 
Lumbrirns castane11s rubelloides 1 82 
Luronium na/ans 308 
Luira lutra 208, 271, 295, 337, 340 
L11traria !utraria 1 88 
L11z11!0-Fagefl11JI 249, 331, 338 
Lycaena dispar 303 
Lychnis flos-mculi 281 
Lyc-idae 1 46 
Lycophyta, lycophytes 75, 90 
L ycopodiaceae 7 5-7 6 
Lycopodiella inundata 244 
Lycopodium clavat11m 280 
Lycosidae 307 
Lymexylidae, lymexyloids 146, 148 
Lymnocryptes minimus 298 
Lynx lyn.,·, lynx 96, 207, 331 
Lyromonas Z'tl/garis 96 
mackerel 363 
macrofungi, -al 82-86, 270, 283-

284, 310, 316 
Macrosternodesmus palicola 1 62 
Mactra 376 
Macu/inea à/con 303 
Macu/inea arion 303 
Maculinea nausithous 303 
Maculinea telei11s 303 
Magellan goose 276 

,\Ia,�nocaricion 312 
Ma,�nopotamion 231 
mallard 297-299 
Mallomonas 61 
Mallophaga 135-136, 210, 214 
Mammalia, mammals 14,  1 07, 123, 

133, 1 35- 1 36, 1 44- 1 45, 153, 178, 
207-208, 211,  270-272, 293-296, 
343, 362, 365, 367, 369-370, 
372, 378, 387, 393 

mandarin duck 206, 276, 297 
mantids 132 
Mantis relz�iosa 1 32 
m:mtis shrimps 17 1 , 214 
Mantodea 132, 210 
manuring 1 1 5, 1 28-129, 1 33, 

147-148, 152, 1 54, 1 56, 202 
march flies 152 
Marchantiophyta 71 
Mar,l!,aritifera margaritifera 1 88, 337, 

340 
marine reserves, protected areas 

377-379 
marsh flies 1 54 
marsh iritillary 303-304 
marsh frog 203, 300 
.\farsileales 77 
,\fartes foina 208, 272, 295 
Martes tnarffs 272, 295 
,\1attwccia str11thiopteris 77 
ma yflies 128, 2 12, 340 
meadow pipit 342 
mealybugs 141 ,  214 
,\1econema meridiona/e 1 33 
Mecoptera 144, 210  
Megaloptera 143, 210  
,\1ega11e11ra IJIOl!)'i 1 29 
Melanitta nigra 363-364, 377 
,\le/es ,mies 208, 271 ,  295 
Me/ica 11nij7ora 251 
Melico-Fa,�et111n 331 
A1rlitaea cinxia 303 
Melopsittac11s 1111d11lat11s 206 
Merg11s a/be/lus 297 
,\1er/angius merlangus 362 
Merops apiaster 41 
Mesobromion 226 
,\1esopodopsis slabberi 359 
Mesozoa, mesozoans 1 10 
A1icrobisium brez•ifemorat11m 1 21 
microfungi 49, 88, 91 
Microsporidae 146 
middle-spotted woodpecker 339 
midges 1 52 
mildew 82 
,\1i/iaria calandra 296, 342 
millipedes 84, 1 62, 2 14  
mink (American) 207, 295, 343 
Aiis,f!,urnus fossilis 302 
mites 84, 123, 143, 2 14  
mitten crab (Chinese) 178 



i\Ioi11a micrura 1 64 
i\1oi11a 1veis111a1111i 1 64 
mole 33, 122, 294-295 
Molgulidae 1 97 
Moli11ia 238, 335 
Alolinia camilea 254, 281, 3 1 1 -3 12  
Moli11io11 caeruleae 238 
Mollusca, molluscs 59, 1 06, 1 1 1 , 

1 43, 1 83-191 ,  2 12-213, 340, 345, 
362 

Mo/l'a 1110/t•a 363 
monarch 303 
monitoring, -ed 9 1 ,  1 04, 1 56, 2 12, 

275, 285-286, 296-297, 301, 
320-327, 340-346, 355-359, 364, 
370-380, 387-388 

monk parakeet 206, 275, 297 
Monoblepharidales 81 
Monogenea, monogeneans, 

monogenetic flukcs 1 05, 
1 07-108, 209, 2 14-215  

Monogononta 1 1 5  
Monosz�a 97 
moor fro?; 299-300 
morels 82 
mosquitoes 1 50, 292 
moss animais 1 92, 214 
mosses 31 ,  71 ,  73, CJ6, 99, 225, 232, 

248, 270, 283, 2CJ3, 309 
moths 1 56, 212, 279 
mouflon 207 
mountain cicada 24 
muddragons 1 1 7, 214 
i\Iuscardin11s al'flla11arius 207, 271 
mushrooms 81 ,  86-87, 123, 268, 

284, 3 16  
muskrat 207-208, 272, 294-295, 343· 
mussels 1 87, 361, 376, 388 
Mustela erminea 272, 295 
M11stela 11imlis 272, 295 
Mustela p11torit1s 272, 295 
Mustela p11tori11sf11ro 295 
Mustela 1ùo11 207, 295, 343 
mustelids 272 
Mt1ste/11s asterias 1 99 
mute swan 276 
M ycetozoa 53 
1\fyiopsitta 111011achus 206, r5, 297 
Mymarommatoidea 1 57 
J\!yocastor cqypus 207, 294 
A[yotis da{ymeme 271 
l\fyotis da11bmto11ii 271 
Myotis emar;�i11at11s 271 
Afyotis myotis 271 
1\[yotis 11attereri 271 
Myriapoda, myriapods 1 60-1 63, 

213-214  
A{ yrmeca rubra 279 
A[ysella bide11tata 360 
Mysidacea, mysids 1 72, 1 74, 2 1 1,  

359 

Mrtillls td11!is 361 
Myxidit11JJ rhodei 103 
Afrxobo!us (Y prini 103 
Myxomycota, Myxogastria, 

Myxomycetes 53, 90 
Myxozoa, myxozoans 103, 209, 

213-215 
N ae,�leria 97 
Naididae 1 8 1  
Na11a!orims khaitdllls 1 19 
."vana!orims "!)'Sfic11s 1 1 9  
narcissus 280 
Narciss11s psmdo11arciss11s 280 
J',:ardetalia 238 
Nardio-Galio11 saxati!is 238 
Nardion 238 
Nardlls 238, 3 12, 335 
narruw-clawed crayfish 178 
Nassarius retimlat11s 372 
Natrix natri.,· 277, 299 
Natterer's bat 271 
natterjack 299-300 
�atura 2000 1 32, 217-221 ,  271 , 

322, 334-335, 338, 346-347, 378, 
387 

naturalisation, -ed 79, 282, 307 
nature reserve(s) 24, 26-27, 1 1 6, 

121 , 1 32, 260, 308, 3 10, 3 19, 
323-324, 345-346 

nautiloids, _ 7at1tilt1s, nautiluses 1 90 
I\Jebalia hipes 171  
Nebaliacea, nebaliaceans 170, 2 10  
Jl:ehela 96 
Nectonematoidea 1 14 
Nematoda, nematodes 1 12-1 1 4, 

1 26, 209, 213-214, 358, 360 
Nematomorpha, 1 1 4, 209, 214 
Nemertea, nemerteans 1 1 1 ,  209, 

214 
Nemouridae 1 30 
Neohisù11JJ syh•aticlltJJ 121 
Neoechinorhynclms mtili 1 14 
Ne011!ysis ùtte,v,er 172 
Neopterygii 200 
Jl:eottia 11id11s-a1ù 252, 280 
Nephrocems lappo11iCt1s 1 5 1  
Jl:ephtp cirrosa 360 
Nerillidae 1 80 
net slime moulds 59 
netted dog whelk 372 
Neuroptera 1 43, 210 
night heron 325 
nightjar (European) 296 
Nitella 230 
Jl:octiluca mi!iaris 357 
non-motile parasitic protozoans 

101  
nordic marsh dragonfly 334 
northern crested newt 299-300 
northern damselfly 334 
northern emerald 334 

norrhern lapwing 298 
northern pintai! 297-2CJ8 
northern shoveler 297-298, 3 14  
northern shrike 296 
northern wheatear 296 
Norway spruce 43, 332 
Norwegian lobster 1 1 6 
notch-eared bat 271 
Noreridac 1 46 
notostracan 1 65 
Nt1cella lapillt1s 1 86-1 87, 373 
Nuda 1 05 
N11mmt1!ites 1 00 
l'\)cta!t,s noctula 271 
1'J.Jcfem1tes proqo11oides 207, 295 
f\:_)•tticorax 11ycticorax 325 
N_J•ctiphanes cot1chi 177 
oak 42, 250, 252, 254, 262-263, 279, 

283, 331, 338 
Ochrophyta 60 
octopods, ocropuses 1 90 
Octop11s 362 
Octopus l'ltlgaris 1 1 0  
Odonata 129-130, 209, 212-213  
Odostomia plicata 1 86 
Oedipoda caerulescens 279, 305 
Oenanthe oend11the 296 
Oerstedia dorsalis 1 12 
Oestridae 1 54 
Oikopleura dioica 357 
Oligochacta 1 1 5, 1 79, 1 81- 182, 21 1 
Olpidù1111 81  
Omalogyridae 1 84 
Omoceslt1s viridulus 305 
Ondatra z.ibethic11s 207, 272, 294, 343 
OnJchogo1t1ph11s.forcipat11s 341 
Oomycetes 59, 90 
Opalinopsidae 99 
Ophelia limacittd 360 
Ophiothrix fra,v,ilis 354 
Ophiuroidea 1 96 
Oph�ys ap[(era 280 
Opiliones, opilionids 120, 122, 209 
opossum shrimps 172 
orange-striped anemone 354 
Orchestia cavimana 1 76 
orchids 79, 237, 252, 341-343 
Orconectes li111os11s 1 77 
Oreopteris limbosperma 280 
oribatid 124 
Oriol11s oriol11s 274 
OrthelmJIJ bnm11et11JJ 306 
( lrthonectida, orthonectids 1 1 0-

1 1 1 , 209, 213-214 
Orthoprera 41 ,  1 32-133, 210-213, 

305, 334 
ortolan bunting 206, 296 
0�1•ctolag11s a111iml11s 294 
Osmm1s eperlanus 302, 363 
Osteichthyes 200, 2 1 1  
Ostracoda, ostracods 1 65, 210 

41 1 



Ostrea eduiis 353, 362, 371 , 376 
Ostropales 83 
otter (European) 208, 271 ,  295, 

337, 340 
011/im11i11s ril'Jtiaris 146 
overtîshing, -cd 363, 367, 37 1 
oviparous aphids 140 
Ozù aries 2(r 
owls 347 

Ox};fl,uslra mrtisii 341 
oysters 45, 353 
Paci(astams le11iusm/11s 1..,8 
Pacifie oystcr 375-376 
paddlctishes 2nn 
palmatc newt 299 
Palpigradi 1 20 
Pa11orpa commmzis 144 
P,morpa rt1{P,aris 144 
Pantopoda 124 
Parabieimius J!,atlont�i11e 363 
Paracala1111s parz·11s 356 
parakeets 275, 285 
Pariamhtts trpirns 360 
Pamassia pal11stris 246 
parrots T5, 286 
parslcy frog 202 
Panzs 321 
Passer domestims 3, 205, 2'.'4 
Passer 111011ta1111s 296, 342 
passerines 272-273, 275 
Patella t'Ji{fl,ala 374 
Pauropoda, pauropods 160, 1 63,  

210, 214 
Pa1•0 cristatus 275 
peacock 275 
peanut worms 182, 214 
pearl mussel 337, 340, 346 
Pelagophyceae 63, 90 
Pelecamts onucrota/11s 206 
Pt!ohates f11sms 299 
Pelod)'les p1111ctalt1s 202 
Peitogaster pa,fl,ttri 1 70 
penguins 362 
Pentastomida, pentastomids 178, 

21 1 ,  213-214  
Perdix perdix 296 
peregrine falcon 205, 274, 343 
pest (species) 1 0 1 , 1 1 2, 1 3 1 , 1 34, 

140-142, 1 45-148, 157 

Petricola pholadiformis 1 88-189, 361 ,  
377 

Petro11�yzo11 111arù111s 1 99, 302 
Perritschiella hei11e,11a1111iana 84 
Pezizales 83 
Phaeorystis globosa 56, 356, 368, 372 
Phaeophyceae 65, 90 
Phaeophyta 66, 361 
Phaeothamniophyceae 66, 90 
Phalacrocoracidae 297 
Phalacrocorax carbo 205, 297, 343 
Phalangiidae 122 

4 1 2  

Pbasiamts co/chims 206, 276 
Pha11/0111vces si111plocariae 84 
pheasam 276 
Philodrom11s praeda!tts 279 
Phloiophilidac 146 
Phoca J!,roe11/andica 208 
Phoca l'il11/i11a 208, 293, 365 
Phocoena pbucoena 208, 295, 365 
Phoenicoptems rose11s 206 
Phoenirnms ochr11ros 2�3 
Phoenimms phoenimrus 274 
Pholis ,fl,11/lllellus 363 
Phoronida, phoronids 194, 21 1 
Phoronis hippompia 1 9 1  
Phra,wnites attstralis 281 ,  3 18  
Phra.wnitio11 244, 312 
Phylactolaemata 1 ()2 
Phyllopoda, phyllopods 1 64-165, 

210 
P�)•l/oscopus sibilatri.,· 274 
Phylloxeridac, phylloxera 140 
Pl!)'fet1111a spica//1111 280 
P�ytuphthortt 59 
Pica pirn T3 
Picea ..,6 
Picea abies 43, 78, 249, 251, 254 
Picea orientalis 140 
piddock (Amcrican) 1 88-1 89, 377 
piked dugfish 199 
pill millipedes 162 
Pi111ephales promelas 201 
pine 26, 30, 33, 332-333, 338 
pinc marten 272, 295 
Pinguiophyceae 66, 90 
pink-footed goose 297-298, 3 14  
pinnipcd 208 
Pinophyta 78, 90 
Pimts 76, 78 
Pi1111s rot1111data 254 
Pi1111s strob11s 140 
Pi1111s s)'ll'fstris 43, 78, 254, 318 
pioneer (taxa) 72, 223, 229, 232, 

235-236, 244, 248, 280-281, 308, 
3 1 1  

Pipistrellus pipistrel/11s 271 
Pipistrellus py,fl,maeus 271 
Pipunculidae 151 ,  154 
plaice 362-363 
Planipcnnia 1 43 
plant lice 140 
plasmodial slime moulds 53 
Plasmodiophoromycetes, plasmo-

diophorids 57-58, 90 
Plas111odi11m 101  
Platychthys flw1s 362 
Platygastroidea 1 57 
Platyhelminthes 105, 107, 1 1 1 ,  2 13  
Platypodidae 146 
Platysq11iila msebia 171  
Plccoptera 1 30-131, 209, 340 
Ple11robrachia pi/eus 105 

Piwrodadia lamstris 66 
P/e11ro11ectes platessa 362-363 
P licilorims 1 1 9 
P /11matella repms 1 93 
Pbwialis apricaria 298 
Poaccae 88, 1 52 
Podarcis mttralis 334 
Podiceps cristaltts r6, 297, 343, 364 
Podicipedae 297 
Podo11 /euckarti 357 
polecat 295 
pollution, -ed 43, 52, 79, 85, 96, 98, 

128-131 , 1 47-149, 1 52-1 56, 158, 
1 77, 1 88, 1 99-200, 202, 206, 
266-26 , 27 4, 278, 284-285, 301 ,  
309-312, 317, 3 19, 321, 336, 
340, 344, 358, 363, 367, 370-
373, 388 

Poly chaeta, polychaetes 27, 1 19, 
179-1 80, 21 1 ,  2 13-214, 232, 353, 
358, 360, 371 

Po!i:�01111111 mspida/11111 308 
Pul)•u111111aftts semia�w1s 303 
Polyplacophora 1 84, 2 1 1  
Po111atoschist11s 111icrops 108, 363 
Pompilidac 1 59 
pond bat 271 
pond tcrrapin (European) 204 
pondweeds 231 
Poptt!tts nz�ra 255 
Pop11!11s tre11111/a 254 
Porifera !02, 209, 212, 362 
porpoisc 295 
Potentilletalia catt!escentis 247 
pout 354 
Prasinophyceae 67 

prawns 1 77 
predaceous water beetles 148 
Priapula, priapulans 11 -1 1 8, 209, 

214 
Priapulus caudatrts 1 1 8  
Prùmtlo-Carpi11et11111 331 
Proasel!tts hermallensis 174 
Procrotrupoidea 1 57, 160 
Pro�yon lotor 207, 295 
Prodajus ostendensis 1 74 
Prokaryota, prokaryotes 12, 49-52, 

85 
protect, -ion, -ed 27, 33, 201-202, 

220-221 ,  262, 270-273, 278, 293, 
296-2r, 301-313, 3 16, 31 8-319, 
322-323, 325, 334, 341, 345, 
377-380 

Protoctista, protoctists 1 1 ,  52-53 
Protodrilidae 1·80 
Protoglossus koehleri 1 95 
Protozoa, protozoans 94-99, 101 ,  

212, 214, 358 
Protura, proturans 1 25-126, 209, 

213-214 
Pr111111s 338 



Prunus serotina 308 
Prymnesiophyta 56 
Psalteriomonas lanterna 96 
Pselaphidac 145, 1 49 
P seudocala1111s elon,�att1s 356 
Pseudomma x,ilsoni 1 73 
Pseudofungi 59, 9 1  
Psmdorasbora pan•a 200, 301 
Pscudoscorpiones 1 20-122, 209 
Psittacidae 275, 286 
Psittamla eupatria 275 
Psittac11la krameri 206, 275, 286, 

297, 343 
Psocoptera, psocids 1 34-135, 2 10  
Psophus strid11l11s 305 
P soq11i//a ma�Riizepunctata 135 
Psylloidea, psyllids 1 38, 210 
Ptcridophyta 75 
Pterobranchia 1 95 
Ptcrophyta 77, 90 
ftcrygota, pterygotes 125, 128 
Ptinidac, ptinids 146, 149 
Pucci11ellia n1ariti111a 224 
puffin 1 79 
pumpkinseed 301 
purple moor-grass 3 1 1  
purse-web spider 307 
P11silli11a i11compima 1 86 
Pycnogonida, pycnogonids 1 24, 

209, 2 12  
P_yc110,�0111m1 littorale 1 24 
P)'rola rottmd[folia 226 
P_yrolo-Salicetum 226 
Pvrrhophyta 58 
Qurrcetalia pubescenti -petraeae 252 
Q11erci11io11 rohori-petraeae 250 
Quercus petraea 252 
Querms rohttr 252, 254, 256 
quillworts 387 
rabbit 179, 294 
raccoon (dog) 207, 295 
Radiolaria, radiolarians 98 
raft spider 307 
rails 297 
Raja hatis 1 99 
Rq/a clat•ata 1 99, 363 
Rallidae 297 
Ramali11a 248 
Rana arl'alis 299-300 
Ra11a hedria,Rae 203 
Ra11a catesbeiana 203, 278, 300, 343 
Rana esctilenta synklepton 202, 299 
Rana lessonae 278 
Rana perez,i 203, 278 
Ra11a ridihunda 203, 278, 300, 343 
Rana tm,poraria '.W2, 299 
Ra111mmlio11 fl11ita11tis 232 
Ra111111ml11s ficaria 255 
Raphidioptera 143, 210 
Raphidophyceae 64, 90 
Ratt11s 11ort•egic11s 272 

ra y-finned fishes 200 
rays 199, 363, 371, 380 
recreation, -al 76, 217, 261 ,  265, 

267-269, 274, 282, 287, 344, 369 
red algae 55-57, 60-61 ,  63-64, 361 
red deer 295 
rcd grouse 206 
rcd list 14, 79, 83, 86, 1 29, 1 33, 1 36, 

1 56, 201 -202, 206-207, 269, 
292-295, 299, 302-316, 336, 
341 -342 

red sq uirrel 272 
red-backed shrike 296 
red-eared terrapin 204, 278, 300, 

343 
red-throated cliver 364 
rcdstart 274 
reed 42, 312, 314, 331, 346 
reed bunting 296 
regression, -cd 1 55, 1 58, 1 98-1 99, 

207, 282, 313, 320, 342 
Rei?,hardia lomt•iae 1 79 
Rei?,hardia sternar 178 
reindeer moss 3 10  
Reptantia 177 
Reptilia, reptiles 103, 1 07, 1 23, 

1 78, 203-204, 21 1 , 270, 2"'7-278, 
293, 299-301, 334, 341 -343, 387 

restore(d), -ation 96, 267, 324, 336, 
339-340, 345-347, 377-378, 380, 
388 

Rhahdople11ra Cô111pacta 195 
Rhahdople11ra 11or111ani 195 
Rhachono·ces 84 
Rhinanth11s 141 
Rhi11anth11s alectorolophus 325 
Rhinolophopsylla 1111ipecti11ata 145 
Rhinolophus 146 
Rhinolophtts ferr11meq11i11111n 207 
Rhi11oloph11s hipposideros 207 
Rhithropanopms harrisii 1 78 
Rhizocarpon 248 
Rhizocephala 1 70 
Rhizochro111i1/i11a, rhizochromuli-

nids 63 
Rhizomastigina 98 
Rhizophidi11111 {yl�R�vae 96 
Rhizoplaca 248 
Rhizopnda 95-96 
Rhodeus sericeus 201, 302 
Rhodophyta 56, 90, 361 
Rhombozoa, rhombozoans 1 1 0 
Rhopaloccra 1 56-1 57, 302, 339 
R&)'nchospora a/ha 244 
R&)'nchospora fusca 244 
Rl!)'llchosporion 244 
R&v11cophthiri11a 1 35 
Rhytismatales 83 
ribbon worms 1 1 1 - 1 12, 214  
Rihe s rubrttm 141  
Riccia f/tti!ans 231 

RicciocarpttS na/ans 23 l 
Ricinulei 1 20 
ring-necked pheasant 206 
ring-necked parakeet 206, 275, 

297, 343 
Riparia riparia 341 
Rissoides des111aresti 171  
river lamprcy 198-199, 302, 341 
mach 1 03 
robber flics 1 52 
rock dovc 277 
Rndentia, rodents 145, 207, 294 
roe deer 272, 29 5 
Rorippa 232 
Rotifera, rotifers 1 1 5- 1 1 6, 209, 214 
rove beetles 149 
R11h11s 79 
Rugilorictts caroliensis 1 1 9  
Rumex san,�11inet1s 255 
Russulales 86 
rusts 86, 88 
Sacco,�loss11s horsti 195 
S accn,�loss11s PJ:R111aet1s 1 9  5 
Sacmlina carcini 1 70 
Sagartia ele.�ans 104, 1 95 
5 agitta se/osa 1 95, 357 
salamanders 202 
Salamandra salamandra 299 
Salicion albae 255 
Salicion arenariae 226, 3 19  
Salicornia mropaea 27, 223 
Sali.,· 226 
Sali.,· a/ha 255 
Sali:,: cinerra 318  
Salixfragilis 255 
S a/i.,: repens 226 
Sali:,· repens ssp. ar._�entea 226, 319  
Salmo salar, salmon 201 ,  302, 363 
salps 1 96 
Salt•inia natans 77 
Salviniales 77 
sand martin 341 
sand mason 353-354, 360, 371 
Sandwich tcrn 364 
San,�uisorha officinalis 240, 335 
Saprolcgnialcs 57 
Sarcodina 95 
Saf]rium JJ•-album 303 
Savi's warbler 296 
sawflies 1 57, 214 
Saxico!a rubetra 296, 334 
Saxicola tor,p1ata 296 
scales, scale iosccts 141 ,  214 
scallops 1 87 
Scaphopoda, scaphopods 1 84, 

1 89-190, 21 1 
Scarabaeoidea, scarabids 33, 145, 

149 
scarce fri tillary 303 
scarce heath 304 
scarcc large blue 303-304 
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· scarcc swallowtail 303 
Schisto1JJysis km•illei 359 
Schistonéysis spiritus 359 
S chistosoma 107 
Schoel/t/S 11z�rica11s 245-246 
Sciom yzidae 15.+ 
Sârp11s 1JJaritùJJ11s 312  
Sârp11s setacms 281 
Scùm1s rJJf..�at-is 272 
.Ïcolelepis sq11a111ata 360 
Scolytidae 1 45, 149, r9 
Sco1J1brr scombms 363 
S cophtha/11111s 362 
scorpion flics 144 
Scorpiones 120 
Scots pine 43, 318  
Scyliorhùws ra11imla 199 
Scyphozoa 104 
sea anemones 104 
sea birds 363-365, 370, 377 
sea cucumbers 191 ,  196 
sea daisies 1 96 
sca lamprcy 1 99, 302 
sea spiders 124, 212 
sca squires 196-197 
sca stars 196 
sea turtle 204 
sea urchim 196, 360 
sea wasps 104 
sea-buckthorn 226 
seagulls 1 78 
sedge 31 ,  243, 245, 251, 263, 

312-313  
sedge warbler 296 
Sedio11 albi 235 
Sedo r1/bi 248 
Sedo-Cerastio11 236 
Sedo-Scleranthion 248 
Sed11m 265 
seed plants 75, 78, 88 
Sela,�inella helt•rtica 76 
Sefa!l,i11ella kra11ssia11a 76 
Selaginellaceae 75 
Se1J1ibala11111 balaJJoides 361 
S e111pen•Ù'11111 fimckii var. aq11alie11se 79 
Senecio i11aeq11idens 283, 286, 345 
Senecion j/Jll'iatilis 239 
Sepia 362 
S epia officinalis 1 10  
S erim1s canaria 206 
Sertlllaria mpressi11a 359 
Sesleria albicans 25 1 
shanny 363 
sharks 1 99, 363, 371 ,  380 
sheet-web weavers 120 
shore crab 178 
short-winged mold beetles 1 49 
shrews 294 
shrimps 45, 1 1 4, 212, 371 
Siberian chipmunk 207-208, 272, 

294 

4 1 4  

signal crayfisb. (North American) 
178 

S ilene dioica 281 
Sileno co11icae 236 
silicoflagellates 60, 63 
silvcr birch 318 
s i lvcrtish 127 
Si111ocephal11s serrulat11s 164 
Siphonaptera 144-145, 210 
Sipuncula, sipunculids 1 19, 

1 82-1 83, 21 1 ,  213-214 
skates 363 
skylark 342 
slimc moulds 91 
slipper limpet 1 86, 375-376 
slow worm 299 
slugs 1 85,  214, 388 
smclt 302, 363 
smew 297 
smooth snake 299-300, 334 
smuts 86, 88 
snail-killing flies 1 54 
snails 1 85, 214 
snake flics 143 
snakcs 203, 278, 299 
soft rush 315  
sole 362-363 
S olea solea 362 
Solenogastres 1 84, 21 1 
Solidat,o 345 
Solidt{�O canadmsis 283 
S olidago J!,iga11tea 283 
Sofidoba/a,111s Jallax 1 69 
Solifugae 120 
S0111atochlora arctica 334 
soprano pipistrelle 271 
Sor/1t1s aumparia 254 
Sordariales 83 
Soricidae 294 
southern oak bush-cricket 133 
spadefoot 299, 300 
sparrowhawk 343 
Sparti11a an!l,efica 308 
Spartina maritima 223 
S partina tou•1m11dii 223 
Sparti11io11 111ariti111ae 223 
S pe,;�11/a 111orisonii 228 
Sperg11/aria marina 223 
Spermatophyta 78 
Sphaeriales 83 
Sphagnidae 73 
Spha,gm11J1 24, 3 1 ,  121 - 122, 241 , 243, 

254, 3 1 1 ,  335 
S phag1111111 Jlex11os11111 283 
Sphecidae, sphecid wasps 1 59 
sphenodonts 203 
Sphenophyra 76, 90 
spider wasps 1 59 
spiders 4 1 ,  120, 1 32, 212, 278-279, 

292-293, 306-307, 314, 321 
spined loach 302 

spiny-headed worms 1 1-4, 2 15  
S pirodela po(yrhiza 231 
Spis11/a s11btr1111cata 360 
sponges 102, 1 1 9, 124, 143, 212, 

359, 362, 371 
spoon bills 297 
spoon worms 183, 214  
Sporuzoa, sporozoans 101  
springtails 126-127, 214 
spruce 24, 33,  333 
Sq11a/11s aca11thias 1 99 
Sq11atina sq11ati11a 1 99 
squids 1 "'6, 1 90 
St Marl-.'s flics 1 52 
stag bcctles 279 
Staphylinidae, staphylinids 84, 

145-146, 1 49 
startîsh 1 96 
starry ray 363 
starry smooth hound 1 99 
Stellario-Carpine/11111 331 
Ste110/Jothrt1s li11eat11s 305 
StenupoJiJea 177 
S tercocarù1s sk11a 364 
S tema alhifrons 364 
Stema hinmdo 364 
Sterna sandl'icensis 364 
Sternorrhyncha 138-141  
Stethopl!YIJla .grosswn 305 
Sthmelais boa 360 
stinkhorns 86 
Stipetalia cala111a,grostis 247 
sroat 272 
Ston1atolepas ele1,a11s 1 69 
Sromatopoda, stomatopods 

171-172, 2 1 1 , 214 
stone marten 295 
stonc moroko 301 
stoneflies 130- 13 1 ,  340 
stoneworrs 68 
storks 297 
Stramenopiles 59-60 
Strepsiptera, strepsipterans 1 50, 

210 
Streptophyta, streptophytes, 

streptophyceans 57, 67-7 1 ,  90 
sturgeon (Atlantic) 200-201 ,  302, 

363 
S tyela clat•a 1 97 
Stylonichia 11o•tilt1s 100 
S tylopa11ropJ1s ped1111mla!t1s 1 63 
stylopids 150 
S11aeda 111aritùna 223 
su barcric damer 334 
succulent plant 265 
sucking lice 1 35 
Suctoria 99 
S11il/11s l11te11s 87 
summer lilac 283 
Sus scrofa 295 
swans 297 



swifts 265 
Sylllbion pandora 1 1 6  
5_ympecma fusca 306 
.f ympetrttm fonscolombii 306 
-�)'mpetmm meridionale 306 
Symphyla, symphylans 1 60-16 1 ,  

210, 214 
Symphyta 1 57, 160 
Syncarida 17 1  
5_y1zc�ytrit1m 81  
Syn11ra 61  
Synurophyceae, synurids 60-61 ,  90 
Syrphidae 1 54, 339 
Tabanidae 1 54 
T achim,s f lavo/in,bat11s 146 
T achybapt11s r11ficol!is 297 
Tachycines a{ynamorus 1 33 
T adorna tadorna 297 
Talpa e11ropaea 122, 294 
Talpidae 294 
Tamias sibirims 207, 272, 294 
T a!JJJ/S COIJJ!JltlllÎS 280 
Tanaidacea, tanaidaceans, tanaids 

173-174, 21 1 ,  213 
Tantulocarida, tantulocarids 1 69, 

210, 214 
tapeworms 1 09, 214-21 5  
Taphrinales 83 
T ara.,·ac11m 79 
Tardigrada, tardigrades 191 ,  2 1 1 ,  

213-214 
tawny pipit 296 
Taxus 250 
T axus baccata 78 
Teesdalia n11dica11/is 228 
Teleostei, Teleostomi 200, 21 1 
Tellina 376 
Temora l01z�icornis 356-357 
ten-spot [adybird (European) 10  
Tenebrionidae 146 
T entaculata 105 
Tephritidae 1 54 
termites 97 
terns 297, 364 
tcstate amoebae 96 
Testechinisms spitsber;gensis 1 92 
Tetra 11rogal/11s 331 
Tetramiltts 97 
Tetrao tetrix 296, 334 
Tetrasfen,ma Jlat•idmn 1 12 
Tetrigoidea 133 
Tetrix hip1111ctata 305 
Tetrix ceperoi 305 
Tetrix ten11icornis 305 
Tettigonioidea 1 33 
Thaliacea 196-197 
Thalicft·11n, Jlat•11m 226 
Thecamocbidae 96-97 
Thecla bet11/ae 303 
Thero- .. --J.irion 312 
thick-headed flies 1 53 

Thoracica 1 69-170 
thorn back ra y 1 99, 363 
thorny-headed worms 1 1 4, 2 1 5  
threat(s), threatened 14, 1 7- 1 8, 34, 

71 ,  77, 79, 144-149, 1 52-1 54, 
1 58-160, 200-203, 206-207, 2 17, 
221 , 227, 236, 265, 269, 278-
286, 292, 294, 296, 299-316, 
320, 332, 334, 336, 339-345, 
367, 370-371, 374, 379-380, 388 

Threskiornithidae 297 
thrips 142, 214 
Tl!J•mal/11s th)'111al/11s 302 
Thysanoptera 142, 210, 213-214 
Thysanura 125 ,  127, 209 
cicks 1 23 
tiger beetles 1 47, 304-305 
Tilia corda/a 253 
Tilio-Acerion 253 
Tintinnidae 99 
coads 202 
toadstools 8 1  
tompoc blenny 363 
tongue worms 178, 214 
tooth shells 1 89 
Trachemys scripta efegans 204, 278, 

286, 343 
Trebouxiophyceae 67 
tree pipit 274, 296 
tree sparrow 296, 342 
Trematoda, trcmatodes 1 05-107, 

209, 214-2 15  
Tremellomycetidae 86 
Tribophyceae 65, 90 
T ricellaria inopinata 1 92 
Trichomycetes 82 
Trichoptera 1 55, 210, 340 
Trichopter11s !11Sms 354 
Triops cancriformis 1 65 
T rit11n1s alpes tris 202, 299 
Tritums cristalt1s 299 
Tritt1r11s he!ntims 299-300 
T rit 11rt1s t'tl<�aris 202, 299 
Trochospon,gi!fa horrida 102 
Trogidae 146 
crue bacteria 50 
true bugs 136 
true crabs 1 14 
crue flies 1 50- 15 1 ,  214 
true fungi 81  
true slime moulds 53 
truffles 82 
T rvpanosoma ,�a,11/Jiense 97 
Trypetesa lampas 170 
T,:)'podendron donmtict1m 279 
Tz·ypodendron sig11atr1111 279 
Tubificidae 1 8 1  
T11bilucht1s 1 1 8  
Tubularia 354 
tufted duck 297-298 
tundra swan 297 

Tunicata, tunicates 1 1 1 , 196-197, 
21 1 

Turbellaria, turbellarians 105-106, 
209, 214 

turbot 362 
T11rd11s mernla 273 
Turkish crayfish 178 
T11rsiops truncates 208, 295, 365 
turtles 203-204, 278, 362, 388 
twaite shad 302 
cwisted-wing inseccs 1 50 
Tylenchida 1 1 3  
Typha latifolia 318  
U !ici on  minoris 225 
r_rfmenion minoris 256 
L'lm11s 256, 338 
l'ltm,s glabra 253 
l'lnJJ1s laet•is 256 
L'ln111s minor 256 
Ulvophyceae 67 
l'mbilicaria 248 
Umbra P.Y.P,ntaea 301 
Undaria pinnatifida 376 
upland goose 206 
Lp11pa epops 206 
Uredinales 88 
Urediniomycetes 86, 88 
c :ria aa{�e 179, 363 
l Tr11atella ,�racilis 1 1 9  
llrochordata 1 96 
l'rodontidae 146 
Uropygi 120 
Urstts arctos 271 ,  331 
l 'rticina felina 354 
l 'snea cf. l'. mbfforidana 284 
llstilaginales 88 
l'stilaginomycetes 86, 88 
Utrimlaria intermedia 246 
T 'accinio-Bet11/etum 331 
l 'accinio-Ericet11111 312 
1 'accinit1111 254, 312 
1 'anelfus m11ellt1s 298 
vascular plants 14, 57 , 7 1 ,  75, 79, 

89, 222, 342, 345 
1 'aucheria 65 
T 'ejdot'Sk_yella coma ta 1 8 1  
1 'eronicion dillenii 248 
T 'errt1ca 1 69 
Verrucomorpha 170 
Vertebrata, vertebrates 14, 101 ,  

1 06, 1 09, 1 1 3-1 14, 1 23, 196-208, 
212-213, 269, 292, 3 12, 387 

Vespidae 1 59 
l ïofa canina 226 
T 'ioleta!ia calaminariae 236, 335 
1 'iofion caninae 238, 312 
1 'iolo-1':ardion 238 
i 'ipera berus 204, 299 
Viridiplantac 67 
l 'iscum a!bun, 80 
viviparous [izard 299 
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l 'orticefla nelmlifera 100 
T '11/pes 1•1,lpes 179, 272, 295, 343 
waders 27, 205. 222. 297 
W'alckenaeria corniculans 279 
warble flics 1 53 
wasp spider 307 
wasps 4 1 , 157, 1 59, 214 
water bears 191 ,  214 
water birds 27, 222, 297-298, 3 13  
water fleas 163, 214 
water rnoulds 57, 59 ,  81  
water pennywort 308 
water spider 307 
water vole 207 
waterferns 77 
weasel 272, 295 
weatherfish 302 
western polccat 272 
whalcs 295, 365 

4 1 6  

whelk 371, 373 
whinchat 296, 334 
white stork 206 
white-beaked dolphin 208, 365 
white-throated dipper 340 
whiteflies 1 39 
whiting 362 
wigeon (Eurasian) 298-299, 314 
wild boar 295 
wild cat 207 

wild garlic 263 
wolf 20 , 271 
ll"ol[(ia arhiza 231 
wood duck 2 5-276 
wood warbler 274 
woodland brown 303 
woodlark 296 
woodlice 321 
Xa11thit1m 232 

Xanthophyccae, xanthophytcs 60, 
65, 97 

Xenvlla maritima 127 
Xylariales 83 
Xylosandrus germa1111s 279 
ycasts 81 -83, 86, 89 
ycllow-bellied toad 202-203, 

299-300 
ycllow-green algac 65 
yellowharnrncr 296 
zootlagellates 97 
Zoornastigina, Zoornastigophora 

97-98 
Zosteret11m marinae 222 
zygnernataleans 68 
Zygnematophyceae, zygnemato-

phyceans 68, 90 
Zygomycota, zygomycetes 82, 

89-90 
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