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Foreword

‘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 undoubtedly be helpful and prove indispen-
sable not only to researchers, but also to policymakers, educators and everyone who 1s

concerned with the preservation of Belgium’s environment.

We hope that this study will serve as an important tool in evaluating options for the future
actions needed to halt the loss of biodiversity, one of the most serious -if poorly understood
and underestimated- environmental threats of our era. The governmental agreement
approved in July 2003 specifically addresses biodiversity, both in its internal and external
dimensions, and with full respect to international environmental agreements and legisla-
tion. Responsible consumption and an active support to conserve biodiversity are amongst

our primary goals.

Brussels, 26 August 2003.

Freya VAN DEN BOSSCHE, Fientje MOERMAN,
Minister for the Environment, Minister of Economy, Energy,

Consumers Interests and Sustainable Development.  External Trade and Science Policy.

Bertrix (Thierry HUBIN /| RBINS).



Preface

From microscopic 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 their 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 lack of information, the Inter-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.
Finding 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 EU' 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 all species living in Belgium, usefully complemented by
annotations at the species level. Genetic diversity is not addressed, as compiling such
information is a huge task in itself, and ex-sif# 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. It is not only a formal 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.



During the World Summit on Sustainable Development in Johannesburg, also known as
Rio + 10, biodiversity was recognised as one of the fundamental cornerstones for sustain-
able development, and the Conventinn as the key instrument to address biodiversity issues.
The Summit also confirmed that massive practical and urgentaction in all parts of the world
is now needed to meet the three goals of the Convention: the conservation of biological Aiversity,
the sustainable use of its components, and the fair and equitable sharing of the benefits arising out of the

utilization of gemetic resources.

This monograph is undoubtedly a milestone for enhancing and improving Belgium’s future

work towards the Convention.

Brussels, 22 May 2003.

e it

Yvan YLIEFF, Jef TAVERNIER,
Minister, attached to the Minister for Consumers Interests,

Minister for Scientific Research. Health and Environment.



CHAPTER 1

BIODIVERSITY AND EXTINCTIONS, PRESENT
AND PAST

Karel WOUTERS & Anne FRANKLIN

1. INTRODUCTION

The concept of ‘biological diversity’ was used for the first time 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 1988). The publication of this book, which quickly
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, GROOMBRIDGE 1992, HEYWOOD & WATSON 1995, LEVIN 2001).
Scientific research has in turn led to increased political involvement, better media coverage
and, to some extent, improved public awareness. Why this sudden interest? It had been
known for a long time that diversity was a fundamental 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 planet. A few of these new developments are presented in this

chapter.
2. DEFINITION

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). It reads as the
following: “Biological diversity means the variability among living organisms from all
sources including, /uter 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” (GLOWKA e/ a/. 1994). At least 25 other formulations of the
concept of biodiversity have been recorded (VAN GOETHEM 1999b). 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 all 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 many species are

there in a given area, in an ocean or a river, etc.
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3. HOW MANY SPECIES?

Natural scientists in the 18" century, and already before that, understood the necessity of
giving a name to animals and plants that surrounded them if they wanted to communicate
effectively on their biology. It was Carolus LINNAELS, a Swedish botanist and physician,
who laid the basis for the description of biediversity. The first edition of his Species
Plantarum (1753), the fifth edition of his Genera Plantarum (1754) and the tenth edition of
his Systema Naturae (1758) still stand as the starting points for the modern methods of
biological classification. In these books, he introduced the binomial nomenclature system
and outlined his scheme for classifying organisms according to their similarities. In
binomial nomenclature, each animal or plant species is identified by a scientific name
composed of two elements, the generic name and the specific name. This type of nomen-
clature has been accepted internationally and is laid down in international codes that state
how organisms should be named. LLINNAEUS’ naming system received in this way a universal
character. Besides 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. After LinxALts, and especially 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 LINNAEUS, 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 11,600 species per year from 1979 to 1988 and a current rate of
descriptions of about 13,000 species per year. Most of those species are arthropods, and
principally insects. A slow down in the description of new species is not yet in sight
(HAWKSWORTH & KALIN-ARROYO 1995, VAN GOETHEM 1999a). The estimation of the
total number of organisms already described is nevertheless not an easy task. The precise
figure is yet uncertain. One of the reasons is that there is no recognised central register of
names tor described species, and therefore some 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 decempunctata L.), commonly found in Belgium, has at least 40
different synonyms, many of these having been used for the colour morphs (STORK 1997)!
Many of those synonymies are not yet clarified. On the other hand, it also 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 possible to estimate the
number of already described organisms to about 1.8 million species. As far as the global
number of species 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.
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4. NEW FINDINGS

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. Some researchers gathered data by fogging trees with pyrethrum, a natural
non-residual insecticide. Animals, 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 ERWIN, an entomologist from
the Smithsonian Institution. He studied Coleoptera from one tree species (I./ehea seemannii)
in the tropical rainforest of Panama and found that the vast majority of captured species
were new for science. Moreover, he showed that many of the new species were tound only
on that tree 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 tor 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 greater 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 (HAWKSWORTH 1991). The
number of cave species (now 1,444 species recorded) is estimated between 50,000 and
100,000 (CrLVER & HOLSINGER 1992). The number of living 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 ditference between known and
expected numbers is probably not as impressive as for insects, but, given 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 scientific
literature. Predictions vary from a low 5 million to more than 100 million species on Farth.
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 (BASSET ef a/. 1996, (ODEGAARD 2000).

The question of whether there are now 10, 30 or 50 million species of organisms living on
Earth, even though important, is not so relevant. It leads nonetheless to a few fundamental
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) It is remarkable that at the beginning of the 21°° century, such an important
parameter as the total biodiversity remains unknown. In the light of present changes
on Farth, often referred to as ‘glabal change’, and of the measures that need to be

taken in this regard, the understanding of biodiversity is certainly indispensable.

5. FOSSIL BIODIVERSITY

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 eatly as
the end of the Precambrian (Vendian), but biodiversity starts to increase significantly from
the lower Cambrian (544 Ma). A wide range of animals 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 stratigraphic data of about 4,000 families and more than
30,000 genera of marine invertebrate species (SEPKOSKI 1984, 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 e# a/. (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 150 million years each, one in the middle of the Paleozoic,
and one from the mid-Mesozoic to the mid-Cenozoic), suggesting that the supposed
increase in biodiversity during the Mesozoic and Cenozoic may merely result from biases
in the SEPKOSKI database (NEWAMAN 2001) or from an artefact of variation in the amount of
rock available for study (PETERS & FooTt 2001).

6. EXTINCTIONS IN GEOLOGICAL TIME

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 number 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 fundamental part
of the evolutionary process. Besides these permanent ‘background extinctions’, biological
diversity has been interspersed repeatedly and profoundly by periods of mass extinctions
during the course of the Farth’s history. On the basis of synoptic compilations of
stratigraphic ranges of genera, SEPKOSKI (1986) 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 taxonomic 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 have been known
for a long time in palaeontology, but have received increased attention since the 1980s. The
‘Big Five’ 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 Five’,
the extinction rates ranged from 16% to 50% for families and from 47% to 82%, 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
current numbers are representative of the far geological past. Rough estimations for the
‘Big Five’ range from 70% to 95% species extinct calculated on basis of families and from
76% to 95% on basis of genera (JABLONSKI 1994, HALLAM & WIGNALL 1997). Strikingly,
an estimation of more than 95%0 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. In 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 activity, 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 (HALLAM & WIGNALL 1997).
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7. RECENT LEXTINCTIONS

Natural patterns in global biodiversity are at present affected by 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 (GROOMBRIDGE & JENKINS 2000). Present extinction events are difficult to record
with precision, but the challenge has been undertaken by the World Conservation Mon-
itoring Centre (WCMC) and The World Conservation Union (IUCN). 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
tound again well after fifty years, sometimes tollowing repeated searches in given areas. It is
principally among well-recorded groups of animals and plants that known extinctions are
relatively representative of actual extinctions. 1t is much more ditficult to come through
examples of extinctions of insects or fungi. The list of extinct organisms contains currently
about 690 species of animals (IUCN 2002) and 380 species of plants (IUCN 1997),
amounting to about 0.05% and 0.15% 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 animals 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 numberof extinct organisms lies also in regions with complex ecosystems 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 IUCN 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 1997, 2002). In
other words, this means that about 11%, of the birds, 18%s of the mammals, 5% of the fishes
and 12.5% of the vascular plants are threatened in one way or another (BARBAULT &
SASTRAPRADJA 1995). 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. In compar-
ison to the 95% rate of species extinctions of the End Permian, or even to the 70%0 to 76%%
of the End Cretaceous, the few hundred already extinct species of modern times seem quite
unimportant, One could conclude here thatlife 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. It 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 signals showing that there may possibly
be an undergoing extinction phase as great as or even greater than the mass extinctions of
geological times. 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. With the
disappearance of the rainforest, many 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 MACARTHUR & WILSON (1967). 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: § = C.1%, where -1 is the area, § 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 model, 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. When tropical rainforests are considered as
islands, this leads to an estimation of about 0.2% to 0.3% of species of primary forests
disappearing each year (WILSON 1988). Using 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 all species on Earth will have disappeared within fifty years
(NORTON 1986). According to CH\PIN ef a/. (2000), humans have already caused the
disappearance of 5% to 20% of species in many groups. WILSON (1988) 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 10,000
times that before human intervention”. A somewhat lower estimate, 100 to 1,000 times
greater than pre-human extinction rates, is proposed by PIMM e7 a/. (1995) and LAWTON &
My (1995). These are disturbing numbers, even though it can be argued that 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 many small islands of particular habitats, cach

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 all 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. WiLsoN in 1986 and later received
wider attention through the publication of the book “The Sixth Extinction’ by LEAKEY &
LiwIN (1996). 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 present status
of marine animals is not well known, it is difficult to relate palaeontological marine

extinction rates to global modern biodiversity.

While fossil extinction rates were mainly estimated 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. In the geological past, plants appear to have suffered
from successive great extinctions only on a limited scale. This implies that few palaeconto-
logical data are available on the extinction of plants, and its direct effect on ccosystems. As
primary producers, plants sustain most other life forms and are essential building blocks of
ecosystems. It seems quite evident that the disappearance of plant species will have an

important effect on the functioning of ecosystems.

8. THE IMPORTANCE OF BIODIVERSITY

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. It is only recently that relevant experimental research was
developed in the laboratory and in the field. Pioneer experiments by NAEEM and colleagues
(1994) and TILMAN & DOWNING (1994) are presented below. In the ‘Ecotron’ experiment of
NAEEM et al., terrestrial communities werc recreated 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 TILMAN & DOWNING lead to similar results. They
studied the diversity of 207 grassland plots, where species diversity was changed as a
function 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 loss 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. It 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 parameters for the global stability of the
ecosystem. There is a trade-off between 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 ot 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 function. When change
occurs, resilience provides the components for renewal and reorganisation (FOLKE e/ 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 (LOCKWOOD & PivM 1994, LAWTON 1994). Several 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.
LOREAU & 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.

If species are so important, the following question comes naturally to mind: can we afford
to loose species? Available 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.
Besides the intrinsic value of species as a result of million years of evolution, as part of
intricate phvlogenetic 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
tunctional entities. Two models present diverging explanations of the impact of the loss of
biodiversity on ecosystem stability (CHERFAS 1994). In the first model, ecosystems will
become slowly and gradually unstable trough the gradual loss of species, before disappear-
ing in the end. In the second model, all species do not have the same value. Some species are
less important than others and their loss is not fundamental for ecosystem stability. On the
contrary, other species have a key function 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 down of ecosystems.

Why 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 control, carbon sequestration, soil 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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9. MEASURES
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The challenge is to preserve biological diversity and maintain ccosysteni functioning as well
as to secure prosperous social and economic development (FOLKE et a/. 2002). In 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™ 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 acquisition of a better and more profound insight into the importance of
biodiversity and of ecosystem functioning requires much additional research on a relatively
short-term basis. At the same time, 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 conllplemented 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 Development (also
called the Rio Earth Summit). It 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 historic 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 tol-
lowed, in which our country takes actively part (VAN GOETHEM 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 vears after Rio,
world leaders have come together again in Johannesburg for the World 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 has never 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 LEENTJES

1. BELGIUM I A NUTSHELL

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

introduces Belgium in his book ‘The Geography of Belgium’ (1992). Indeed, Belgium is a

small country with a surface of only 30,528 km?. 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

NORTH SEA
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Total surface area: 33,990 km” (incl. Belgian waters)
Terrestrial surface area: 30,528 km?

Population: 10,309,725 (2002)

Population density: 338 inhabitants/km? (2002)

Highest point: Signal de Botrange (694 m)

Land cover: 58%0 agriculture, 20% forests, 19% urban, 3% other (2002)
Length of road network: 149,028 km (2002)

Constitution: monarchy

Government type: federal parliamentary democracy
Independence: 4 October 1830

Provinces: 10

Official languages: Dutch, French, German

Currency: euro (EUR)

Gross national product: 252.5 billion EUR (2002, estimate)
Annual growth rate: 0.7% (2002, estimate)

Location and main features of Belgium (drawing by H. VAN PAESSCHEN). Statistical data from the National
Institute 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 20™ century. But it is also a country of long-standing civilisation. Several
cultural backgrounds coexist side by side. The political and administrative organisation of the
country is complex, with different levels of competences that interlink closely. Despite these
paradoxes, ‘Belgium, heart of Iiurope’ is not just a catch phrase. Not only does Belgium host the
geographical centre of the 15 countries of the European Union (in the small village of Oignies-
en-Thiérache), but it is also at the confluence of two major bio-geographical regions of Europe

(Atlantic and Continental) and is one of FEurope’s main economic and urban nerve centres.

This chapter presents the major bio-geographical features of the country ahd outlines its
administrative organisation, giving an overview of the main factors intluencing biodiver-

sity and the structures competent for its conservation.
2. TOPOGRAPHY AND MAIN REGIONAL UNITS

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 major topographic 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 Meuse axis spreads in an oblique way first along the Sambre river from the
French border, then along the Meuse river to the Dutch border. It includes the alluvial
plains of the two rivers 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 Meuse axis

The area south of the Sambre and Meuse axis is located 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 Qurthe.

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 tesidual
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. It 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. In thenorth (150-180 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. It 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 Han-sur-Lesse, Rochefort and Remouchamps. Botanists generally
refer to the southern part of the Fagne-Famenne, with its south-facing limestone slopes, as
the Calestienne. Due to particular living conditions -a shallow layer of soil rich in calcium,
which warms and dries up rapidly- the hillsides of the Calestienne shelter a very specific
Mediterranean-tinted vegetation of exceptional richness. The insect fauna is also particu-

larly rich, hosting among others the discreet mountain cicada (Cicadetta montana).

The Ardenne is the most important geomorphological region south of the Sambre and
Meuse axis and the most clevated area of the country. Covering more than 5,000 km?, 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. It 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. Fleathlands and peat bogs

are found on the poor soils of the high platcaus.

Several distinctive sub-regions can be characterised. FOURNEAU (1990) identifies five major
ones. The first is formed by the large depressed zones of the area of Vielsalm and the
Ambléve river. The second corresponds to karstic phenomena in the region of Stavelot-
Malmedy. This is a rare feature 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 higher clevations of three cuestas. Cuestas are elongated hills with asymmetric
slopes. In the Belgian Lorraine, the steep slopes (or ‘fronts’) are oriented northwards, while
the gentle slopes (or ‘backs’) face south. The depressions generally correspond to friable
rocks such as clay, marl 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. xis

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 hydrographic 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-

tacing 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. It 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 Valley is dominated by the Haut Pays, which shows the
characteristics of a plateau, with some steep-sided valleys evoking those located south 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 212 m. To the west of the upper Haine, the relief is only slightly

differentiated and rarely exceeds 120 m.

Between the coastal plain and the Meuse lies a large interfluvial hilly area cut by the
valleys of several important rivers flowing in a north-eastern direction. It can be divided ina
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 intertluve also hosts
the most western part of a hilly area referred to as the Flemish Hills. The highest point is
Mount Kemmel, which, at 156 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. It 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 flat areas that have long been considered as low plateaus: from
west to east, the Plateaus of [1ainaut, Brabant and Hesbave. All are located between 100 and
200 m of altitude. The Hainaut Plateau, at around 100 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 abrupt 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 with symmetric hillocks reaching about 150 m. The Hesbaye Plateau is
characterised by a gently undulating surface crossed by two major rivers, but does not have
its own hydrographic network. The landscape of the large interfluvial hilly area is mostly
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 plain 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 all the major river valleys. The southern branch spreads for 20 km south
of Ghent, while the eastern branch extends till Diest. The sandy cover of the valley is crossed
by alluvial 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. In 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 variety of grasses, with a scattered presence of trees (mostly

pine and birch).

The Kempen Plateau is situated more to the cast. It is a large, levelled plain with a gentle
slope to the north. Its altitude decreases from about 100 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 gravel, 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 Meuse 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 areas 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 15 km except in the Yser basin. The Scheldt
polders border the left side of the maritime Scheldt, forming a vast region north of Antwerp
and extending to the south well beyond Temse. The maritime Scheldt, with a mouth 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 170 km upstream. These inland areas, covered by very
tertile 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 Scheldt 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 0, partim Flanders). In 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. It includes a continuous coastal dune
system that dominates the maritime plain on one side 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 divide
successive ridges. Because of their low-lying topographic position, slacks are sheltered from
the wind, often seasonally flooded, and usually have a water table within 1 m of the surface.
Dunes surrounding a slack have an important effect on its development because organic and
inorganic materials move down into the slack. Wind 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.

wantu Cyesta

+++ + Crestline

3

Main geomorphological units in Belgium (from DENIs 1992, courtesy of Dexia).

1. Sambre-Meuse axis, 2a. Ardenne Condroz, 2b. Marlagne, 2c. Northern Thudinie, 3a. Condroz Plateau, 3b.
Southern Thudinie, 4a. Famenne, 4b. Fagne, 5. Calcareous strip, 6. Ardenne, 6a. Northern Ardenne, 6aH.
Thierarche, 6aT. Theux depression, 6¢c. Central Ardenne, 6cLN. Northern crest line, 6¢LS. Southern crest line,
6¢O. Depression of the two Ourthes, 6¢M. Malmedy depression, 6d. Southern Ardenne, 7. Belgian Lorraine, 7S.
Florenville cuesta, 7M. Virton cuesta, 7O. Torgny cuesta, 8. Herve Plateau, 9. Vesdre Valley, 10a. Lower area of
Charleroi, 10b. Anderlues Plateau, 10c. Haut Pays, 11. 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, 12a0. Oedelem cuesta, 12b. Lys-Scheldt interfluve, 12c. Scheldt-Dender interfluve,
12c¢\W'. Wetteren glacis, 12d. Dender-Zenne interfluve, 12dA. Asse cuesta, 12dB. Buggenhout glacis, 12eN. Plateau
of northern Brabant, 12eS. Plateau of southern Brabant, 12e0). Okkerzeel glacis, 12f. Hainaut Plateau, 12g. Low
hills of the Wet Hesbaye, 12h. Plateau of the Dry Heshaye, 12R. Crest line of the Flemish Hills, 13a. Hageland hills,
13b. Lummen hills, 14a. Flemish Valley, 14b. Southern branch of the Flemish Valley, 14c. Eastern branch of the
Flemish Valley, 14d. Halen-Schulen depression, 14e. Demer Valley, 15. Northern cuestas, 15a. Boom cuesta, 15a\X".
Country of Waes, 15aB. Boom area, 15aH. Heist-op-den-Berg area, 15b. Schyns-Nete depression, 15bL. Lichtaart
interfluve, 15bG. Geelinterfluve, 15¢. Brasschaat glacis, 15d. Kempen cuesta, 16a. Kempen Plateau, 16b. Beringen-
Diepenbeek glacis, 17a. Plain of the Limburgse Maas, 17b. Ledge of Gerdingen-Bocholt, 18a. Coastal plain, 18b.
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 side, 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 all 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. In 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. It stretches
out in front of the coast for about 100 km and has a surface of almost 3,500 kmz,
representing only 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 channels.

There are many definitions of the term ‘soil’, depending on the field of interest. Most
simplified, the soil or pedosphere corresponds to the upper part of the lithosphere (all rocks
and sediments) where the atmosphere (mainly precipitation, temperature and wind) inter-
acts with the biosphere (flora, fauna, man). This subchapter focuses on soil aspects with a
direct impact on the distribution of plants and animals. 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 animals may reach, information
is needed down to at least 2 m. The term ‘soilscape’ refers to the soil types, and their
distribution, occurring below the surface of the landscape. Figure 3 provides the distribu-
tion of soil 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 soil association map (MARECHAL & TAVERNIER 1970, 1974) of the Atlas of
Belgium, edited at a scale of 1:500,000.

3.1. Major soil-geomorphic 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 Belgium1 includes the coastal dunes (1), polder area (2, 3) and the sand belt of
Flanders and the Kempen (4 to 7). The relief is very flat and agriculture is the dominant land

use feature.

! Belgium is sometimes divided into three regions based on altitude: Lower Belgium (up to 100 m above sea level),
Middle Belgium (between 100 and 200 m), Upper Belgium (above 200 m).
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Distribution of soil types in Belgium (Atlas Mens en \arde, Uitgeverij De Boeck, Antwerp). Only the dominant
soil rypes are commented.

1

Slightly calcarcous sandy soils of coastal dunes. Fxcessively drained on the dunes, poorly drained in the dune
slacks (pannen). Half of the area under natural to semi-natural colonising vegetation.

2and 3. Clayey to clayey sandy soils of the polders, mostly slightly calcarcous. Groundwater table present within

4

a depth of 1.2 m. Under intensive agriculture, mainly as cropland, partly as meadows.

Acidic sandy soils of the sand belt. West of the Scheldt, agriculture and drainage since the mediaeval period.
East of the Scheldt, less pronounced human activities until World War II, except around villages. Since then,
increased human impact following intensive crop growth, urbanisation and industrialisation. Locally, a few
heathlands and mobile dunes remain.

. Transition between the sand belt (4) and the loess belt (9 to 13).
. Acid sandy soils developed on relict dunes. These dunes stabilised on Pleistocene Meuse river terraces

(Kempen Plateau). .\ few preserved heathlands. Large areas reforested with pine tree plantations.

7. As 5: transition between the sand belt (4) and the loess belt (9 to 13).
8.
9.

Shallow loess soils on Tertiary sandy clay substratum.
Sandy silt facies of the loess belt, with water table.

10 and 11. Loess belt soils, without water table. Under agricultural pressure for many centuries.

12
13.

14.

Loess belt soils, with water table. Under agricultural pressure for many centuries.

Association 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. Developed in Tertiary sand outcrops along the
valley slopes, these areas were forested most of the time but are now under intensive urbanisation pressure. At
the southeastern fringe of Brussels, 2 40 km™ 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 the original geomorphology and soilscape of the West European loess belt before
man started to clear the forest for agricultural purposes.

Slopes and valley bottoms of Meuse and Sambre river incisions. Very diverse soilscape due to landscape
features such as valley slopes, Pleistocene terraccs, Holocene alluvial plain, soil parent material and the strong
human impact.
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Middle Belgium is largely coinciding with the dominant loess cover (9 to 13) 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 trom

northwest to southeast.

The Condroz-Fagne-Famenne-Herve area with altitudes from 200 up to 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, 16, 17, 19) except for the flat Fagne-Famenne depression (18).

The Ardenne massif (20 to 22) with smoothly undulating plateaus intersected by deep
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, marl, etc.

3.2. Factors of soil formation

The diversity of present-day soil types is mainly the result of nine environmental factors,

briefly commented below.

15. Herve Plateau. Loess soils with substratum of Cretaceous chalk, weathering clay and Primary shales at variable
depth.

16. Northern fringe of the Condroz. Loess soils on Primary sandstone and shales. Forests in the areas with water
table, cropland on the better-drained areas.

17. Condroz. Moderately rolling landscape with very diverse soil types: thin loess cover on Primary limestone and
psammite at variable depth, scattered patches of deep loess soils on plateau areas with limestone substratum.
Very diverse land use with cropland, meadows and forests according to slope and soil composition.

18. Fagne-Famennc depression with shallow silty and clayey soils on weathered Primary shales. Mainly forests and
meadows.

19. Southern fringe of the Fagne-Famenne, or Calestienne. Shallow silty soils 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 sandstoncs,
mostly without water table. Forests on the slopes and where the rock occurs at shallow depth. Meadows
around villages in areas with the thickest silty soils on the plateau arcas.

21. Platecau peat bogs and surrounding silty soils with groundwater stagnation on the clayey weathered rock
substratum (saprolite). Locally traces of periglacial (Weichsel Late Glacial) ice mounds. Some peat bogs are still
open landscapes with Sphagmum mosses and sedges. Others were quarried up to the mid 20" century, or were
drained and planted with coniferous trees.

22. Southern half of the Ardenne massit. Silty stony soils on Primary rock substratum of shales and slates, without
groundwater. Soil distribution and land use as under 20), except some cropland towards the south.

23. Belgian Lorraine. Clayey soils with internal drainage problems on Jurassic marls. Dominantly meadows, some
deciduous forests.

24. Belgian Lorraine. Soils on limestone and calcareous sandstone, without groundwater. Some loess soils on
plateau areas. Dominantly under deciduous forest, some cropland.

25. Belgian [orraine. Soils on calcareous sandstone (macigno), without groundwater. Cropland, torest 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%0 of the country: firstly the quartzitic sands (1, 4, 5, 6) of Lower
Belgium, secondly 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). Besides these large units, soils
developed on calcareous clayey tidal flat (2, 3) and alluvial (27) sediments, on chalk (15) and
marls (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 Weichsel
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 were significantly renewed by Weichselian 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 reflecting 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 time. Where developed on calcareous
sediments, such as the Pleniglacial cover sands and loess (4 to 13), or on calcareous rocks such
as the Carboniferous and Jurassic limestones (17, 23 to 206), 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 soil 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 come from
the southwest. Consequently, the slopes oriented in this direction receive considerably more
precipitation than slopes oriented towards the northeast. This difference in soil moisture
regime has an impact on the leaching of nutrients, the acidification and the depth of
decarbonation. 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:

e the quality of the litter input (e.g. deciduous and coniferous trees will produce different
types of humus);

e the evapotranspiration of the ecosystem, influencing the amount of excess water percolat-
ing through the soil;

o the organic matter input in the soil surface horizons, increasing aggregate stability and
potential for nutrient and water retention;

e the feed-back of nutrients to the sutface horizons by the litter and to the deeper soil

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 ecosystem diversity. In Lower and Middle Belgium (4 to 13) about 10°6 of the
soilscape has been influenced by this process down 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 carbon/nitrogen (C/N)
ratio in the soil surface horizons. Besides this direct impact on the chemical soil fertility,
thereis 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 animals attract the presence of insectivores
such as moles. All these animals 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 mineral fertiliser applications or
bringing grazing animals 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 13)

that are under pastureland and the soils on chalk (15), marl (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. Today, 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 south 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
tacing some 7,000 years ago, when they made a first tentative in colonising the West
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 Middle
Belgium. In Upper Belgium, this impact has been much less important. However, it is
difficult to find areas on the Ardenne plateau where shifting cultivation, drainage works or

cattle grazing have been absent.

Another factor influencing soil formation is the soil moisture regime. Well-drained soils
dominate the Belgian soilscape. When 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 on
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 subsurface 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). Some
of these drainage works date back to the mediaeval period. Later, in the first decades after
World War II, they became very 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.

Today, 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 cover 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 enhance crop grow. The drainage process has led to an accelerated
decomposition of the organic matter and a lowering of the soil 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.

In Belgium, erosion processes would be almost inexistent if there was no human inter-
terence. In naturally forested sites, all precipitation water infiltrates into the soil 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 flat 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 of the Folocene. After a first clearance of the forest 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 soil 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 13). Where these soils are under
agricultural practice since many centuries (9 to 12), up to 30% of the soilscape may be
composed of soils developed in metres thick colluvial deposits that gradually filled the
depressions. In the sandy area of Lower Belgium, some aeolian erosion may happen on

cropland or when overgrazing of heathland occurs.
4. GEOLOGY

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 stratigraphic units.

Belgium is almost entirely made up of sedimentary rocks, showing a considerable age and
composition diversity. [gneous and metamorphic rocks are much less represented. Igneous
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. Volcanic
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 generally 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 stratigraphic units, corresponding
to their age and structural position: the lower and upper Paleozoic folded units, the

unfolded post-Paleozoic cover and the Quaternary cover.
4.1. Lower 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
tolded 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 Ma.

+4.2. Upper Paleogoic rocks

The rocks of the upper Paleozoic unit were deposited between 417 and 290 Ma. They
include detrital rocks but also marine limestone and 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

o
un
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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
L sand, loam, clay, peat, gravel
Cc |QUATERNARY HOLOCENE
18| E PLEISTOCENE
1N PLIOCENE
(o] sand
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I clay, sand
c EOCENE
. PALEOCENE sand, calcarenite, marl
CRETACEOUS UPPER chalk, marl, calcarenite
144 LOWER
IMALM
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408 GEDINNIAN
SILURIAN shale, slate
438
ORDOVICIAN
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5

The stratigraphic timescale with indication of the corresponding lithology (from DENIS 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 Upper Belgium (south 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-Paleogoic corer

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 atfected by any folding, they mostly kept their horizontal stratification and
remained in a soft rock state (sand, clay, chalk). More or less coherent layers of limestone
or calcareous and siliceous sandstone ate inserted between them. North of the Sambre and
Meuse axis, the total thickness of the post-Paleozoic cover increases gradually in a north to
north-eastern direction: from 0 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 cover

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 Quaternary 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 cover dating from the Ice 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, gravel, 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. CLIMATE

The Belgian climate can be summarised by two annual averages calculated for the Uccle
weather station, at the headquarters of the Royal Meteorological Institute: 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-eastern 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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5.1. Precipitation

The annual precipitation measured in Uccle 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 bec explained 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. With annual rainfall normals varying
between 1,100 and 1,400 mm, the Hautes Fagnes, ncar 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 Antwerp, the Country of Waes and the surroundings
of Eeklo and Ghent. On the other hand, the surroundings of Tienen, the north-castern
corner of Limburg, the Hesbaye, the Condroz and the area between Sambre and Meuse are
characterised by lower precipitations than expected. These variations can partly be ex-

plained by the analysis of changes in rainfall distribution throughout the vear.

Thetimes 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. Temperature

(W8]
cC

The average temperature from 1901 to the present day is 9.8°C in Uccle. Nearly 10°C is
actually a mild temperature for a latitude of 50°: this average is similar to stations in
southern England and Ireland, 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 Argentinean 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 cooling rate
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per 100 m of altitude is higher in winter than in summer, both for maximal and minimal
temperatures. Other factors intervene besides 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 function 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. Some regional characteristics of the Belgian climate. The empty boxes indicate normal values in relation
to the altitude or information gaps.

Area Annual Period of Maximum Wind speed Sunshine
rainfall ) maximum summer
rainfall temperature ™/
Coastal region autumn very low quite high high

(40 km inland)

Country of Waes, excess summer low

western Kempen (autumn)

Inland Flanders, summer, quite high low
Middle Belgium autumn,

(Hainaut, Brabant, winter

eastern Kempen)

Liege area (Hesbaye, shortage summer low
Condroz, Plateau of Herve) (winter)
Sambre-Meuse axis, shortage summer,
central Ardenne winter (minor
changes)
High plateaus of the large excess summer 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. Otbher climatic features

Wind 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. Wind 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 cover. Some of these
need complementary studies (e.g. snow) or even more adequate data collection (e.g. frost,

atmospheric humidity).
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54. Climate change

40

Is Belgium experiencing a warming of its climate? This contemporary topic of interest must
be handled with caution. Comprehensive data are available since 1833 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 20" century, but that there have been no unusually warm
vears till the end of the 1980s. It should be noted that no significant changes have been
observed for the rainfall.
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Avcrage annual temperatures (C) measured in Uccle from 1833 to 1993 (from SNEVERS & VANDIEPENBEECK 1995,
courtesv of the RMI).

Between 1971 and 1987, the annual average temperature exceeded the 10°C barrier only
three times, with a maximum value of 10.5°C in 1982 and 1983. 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 11.3°C in 1989 and 11.2°C in 1990 and
2000. 1989 was the hottest year since the beginning of observations. The average annual
temperature for 1988-2001 is 10.7°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
changesare possible (ROOT e# a/. 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 clevation, the earlier arrival of migrant birds, 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
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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 (GOFFART & DE SCHAETZEN 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 (.-1rgiope bruennech’) 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 dragontly 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. EVOLUTION OF THE BELGLAN LANDSCAPE,
6.1. A wilderness

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 mantle covered most of
northern Europe (Ireland, Wales, Scotland, northern England, Scandinavia) while 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 gradual 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 actually made of a series of different deciduous forest types, depending on the
local soil conditions. It was interrupted only where tree growth could not take place: on
emerging rocky substrates, unstable soils such as dunes, regularly tlooded areas such as

marshes, peat bogs, etc.
6.2. Forest clearance

The introduction of agriculture and the successful establishment of farming communities
around 5,200 B.C. marked one of the most significant transformations of the landscape in
northern Europe. Neolithic 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 19" century, the landscape became progressively more open, with
4 combination of cultivated fields, pastures and forests. The forest cover decreased
substantially around towns and villages, always in need of more wood for construction

and economic development.

Until the industrial revolution, and even far beyond for some areas, the traditional agro-
pastoral economy resulted in well-individualised, stable and harmonious landscapes. From a
biological point of view, the opening up of the primeval forest coupled to recurrent land
uses led to the diversification of the fauna and flora and to their combination into original
communities, often of a very high biological richness. These forest-derived 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,
salt meadows, peat bogs, marshes, rocky vegetation and aquatic fringes. All these environ-
ments described as natural, sub-natural or semi-natural, in function of the level 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 landscape

42

The industrial revolution led to major changes in the landscape. The country became more
industrialised and urbanised. Farly in the 19" 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.

Improved 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
playing 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 (Pinus sylvestris) in the Kempen 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 agricultural areas

underwent severe decline.

7

Evolution of a typical landscape in the Ardenne: (a) situation in the 18" century, (b) in the 19 century, (c) at the
end of the 19" centuty, (d) today (drawing by A. FROMINT, courtesy of Dexia).

7. PEOPLE AND SOCIETY

7.1. Population
With a current population estimated at 10.3 million inhabitants (2002), Belgium is a very
small country at the European level. However, with 338 inhabitants/kmz, it is the second

most densely populated country in the European Union after the Netherlands (465

inhabitants/km?).
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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 between Antwerp, Leuven, Brusscls and Ghent. Other arcas with a high population
density (more than 300 inhabitants/kml) 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/km”.

Belgium is a heavily urbanised country. There are 17 urban areas with more than 80,000
inhabitants, which gather 60% of the population on one fourth of the territory. Five cities

exceed 100,000 inhabitants: Brussels, Antwerp, Ghent, Charleroi and Liége.

7.2. Economy

Thanks to its central position, 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 comes in eight
position (3.6% of the world market). Belgium is also a major transit zone in Europe, with
20% of the EU road transport carried out by Belgian transporters and with Antwerp as the
second port in FEurope 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 EUR, 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% for agriculture, 24.7% for industry and 67.1%s for
services. 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. In 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 Germany, France and the Netherlands.

7.3. Agriculture and fisheries
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Modern agriculture bears little resemblance with traditional practices. As exposed earlier, the
agricultural world has undergone significant changes in the 20 century. However, even
though agriculture currently occupies less 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. Livestock

production is mainly centred on cattle (both meat and milk), pig and poultry.
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In 2001, 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 1970. 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 tish (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 1830, 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 1970, 1980, 1988-89 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
Wallonia).

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 ‘Lidnder’ or the Swiss cantons. The country is furthermore divided
into 10 provinces and 589 municipalities. The current decision-making structure ot 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 aftairs, 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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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. Implementation 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 all the
competent federal and regional administrations. This body functions under the high level
authority of the Inter-ministerial Conference for the Environment (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 conferences and to organise consulta-
tion processes to establish a co-ordinated execution of international decisions and recom-

mendations.
Several 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
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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 Wetlands (Ramsar Convention), the Convention on the Conservation of
Migratory Species of Wild Animals (Bonn Convention) and the Convention on the
Conservation of European Wildlife and Natural Habitats (Bern Convention). It is also in

charge of the co-ordination between regions regarding the European Union Habitats and

Birds Directives.

Organisation chart of the Co-ordinating Committee for International Environmental Policy (adapted from the original version). Green
box: Steering Group; vellow box: Working Group; striped box: new situation; SP & CP: Sustainable Production & Consumption
Patterns; EIA-SEA: Environment Impact Assessment | Strategic Environmental Assessment; 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 decision-making and access to Justice in Environmental matters; EU Laws: follow-up of the
transposition process by legislative & administrative authorities in the field of environment & chemicals regulations, directives and

decisions.
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CHAPTER 3

PROKARYOTIC AND BOTANIC DIVERSITY

Guido RAPPE & Jan RAMMELOO

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 completeness. Besides 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 model
for zoologists developed by Marc PEETERS and Jackie VAN GOETHEM (RBINS), to targeted
experts. The answers of the completed forms were ‘translated’ into a summary 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 become 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 many microfungi in general, especially plant pathogens. In 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 done within a realistic time frame, we opted not to join any summary of

knowledge on the respective taxa.

We 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 taxonomic 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
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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.

In one particular case, we opted not to follow the formal 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 RAVEN e# 2/. (1999). 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 19" century (see DE WILDEMAN & DURAND
1898-1907 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 DIVERSITY

50

PROKARYOTA, partim EUBACTERIA (excl. CYANOBACTERIA) and ARCHAEA (syn.
ARCHAEBACTERIA) - TRUE BACTERIA and ARCHEBACTERIA
(BACTERIEN en ARCHAEBACTERIEN - BACTERIES et ARCHEBACTERIES - BAKTERIEN und
ARCHEBAKTERIEN)
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% 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.
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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
W&;} 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 loss 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 external 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’ (DWORKIN 1999-2002). Belgian expertise in bacterial taxonomy is
recognised worldwide. Important collections are kept in the Belgian Co-ordinated Collec-
tions of Micro-organisms, Bacteria Collection (BCCM™/LMG, http://www.belspo.be/
bcem/Img.htm).

References and further reading

Barows, A., TRUPER, H.G., DWORKIN, M., HARDER, W'. & ScCHLLIFER, K.-H. (eds), 1991. The Prokaryotes.
Second edition. Volumes I to IV. Springer-Verlag, New York (last printed version).

BOONE, D.R., C\STENHOLZ, R.W. & GARRITY, G.M. (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 ill.

DWORKIN, M. (ed.), 1999-2002. The Prokaryotes. Third Edition. An evolving electronic resource for the micro-
biological community. Springer-Verlag, New York: link.springer-ny.com/link/service/books/10125/index.htm
KRILG, N.R. & HoLT, J.G. (eds), 1984. Bergey’s Manual of Systematic Bacteriology. Volume 1. Williams &
Wilkins, Baltimore, L.ondon.

SNEATH, P.H.A., MAIRR, N.S., SHARPE, M.E. & HoLT, J.G. (eds), 1986. Bergey’s Manual of Systematic
Bacteriology. Volume 2. Williams & Wilkins, Baltimore, London.

STALEY, J.'T., BRYANT, M.P., PFENNIG, N. & HOLT, ].G. (eds), 1989. Bergey’s Manual of Systematic Bacteriology.
Volume 3. Williams & Wilkins, Baltimore, London. *

WILLLAMS, S.T., SHARPE, M.E. & HOLT, J.G. (eds), 1989. Bergey’s Manual of Systematic Bacteriology. Volume 4.
Williams & Wilkins, Baltimore, L.ondon.

PROKARYOTA, partim CYANOBACTERIA, (syn. CYANOPROKARYOTA, CYANOPHYTA) -
BLUE-GREEN ALGAE, CYANOPHYTES, CYANOBACTERIA
(BLA[‘\V'\‘('IERHN, CYANOBACTERIEN - ALGUES BLEUES, CYANOPHYCEES, CYANOBACTERIES -
BLAUALGEN, CYANOBAKTERIEN)
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 taxonomic approaches are pre-
sently coexisting: a ‘botanical’ one based on the morphological features (e.g. KOMAREK &
ANAGNOSTIDIS 1999) and a ‘bacteriological’ one based on molecular characters and gene
sequences (e.g. CASTENIIOLZ 2001); approx. 1,700 (1,400-2,000) species worldwide.

The questionnaire has been completed by Pierre COMPERE (National Botanic Garden of
Belgium). Additional information was received from Annick WILMOTTE (University of
Liége) and Lucien HOFFMANN (Luxembourg University Centre, Grand Duchy of Luxem-
bourg).
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'\;“”Mvz Approx. 300 species are known from Belgium, but this is an incomplete estima-

tion. Knowledge is insufficient and supported by very few people. Some 15
endemics of unclear taxonomic status are described. The main geographical regions and
habitats are the North Sea and estuaries, wet soils and rocks, eutrophic and polluted
standing waters (but this may merely reflect the existing research). Caves and ‘tufs’ are
especially vulnerable habitats (SYMOENS e/ a/. 1951, G ARBACKI ef a/. 1999). Blue-green algae
have been observed to cause toxic blooms in standing waters (VAN HOOF e/ a/. 1994,
WIRSING ef a/. 1998, WILLAME & HOFEMANN 1999). MOLLENHAUER ¢f a/. (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 keys are available: CoMPI:RE (1980) for the freshwater and terrestrial habitats
and COPPEJANS (1995, 1998) for the hard substrates within the littoral marine environment.

Other marine habitats have hardly been sampled for Cyanobacteria.

References and further reading

Boonk, D.R., CAsTENHOLZ, R.W. & GARRITY, G.M. (eds), 2001. Bergey’s Manual of Systematic Bacteriology.
Scecond edition. Volume 1. The Archaca and the deeply branching and phototrophic Bacteria. Springer-Verlag,
New York: 752 pp., 251 ill.

C\sTENHOLZ, RO, 2001, Phylum BX. Cyanobacteria. Oxygenic Photosynthetic Bacteria. In: BooxE, D.R.,
ChasteNHOLZ, R.W. & GarriTY, G.M. (eds), Bergey’s Manual of Systematic Bacteriology. Second edition.
Volume 1. The .Archaea and the deeply branching and phototrophic Bacteria. Springer-Verlag, New York: 473-
599,

Comprre, P., 1986. Flore pratique des algues d’eau douce de Belgique. 1. Cyanophyceae. Jardin Botanique
National de Belgique, Mecise: 120 pp., 140 fig.

CoppE]\Ns, E., 1995, Flore algologique des cates du nord de la France et de la Belgique. Scripta Botanica Belgica, 9:
454 pp., 176 pl., 16 fig.
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DwoRKIN, M. (ed.), 1999-2002. The Prokaryotes. Third Edition. An evolving electronic resource for the micro-
biological community. Springer-Verlag, New York: link.springer-ny.com link/service/books/10125/index htm
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HEYNIG, H. & MOLLENH\UER, D. (Hrsg.). Siisswasserflora von Mitteleuropa. Band 19/1. Gustav Fisher, Jena:
548 pp.

MOLLENH\UER, D., BENGTSSON, R. & LINDSTROM, F.-A., 1999. Macroscopic cvanobacteria of the genus Noszoc: a
ncglected and endangered constituent of European inland aquatic biodiversity. European Journal of Phycology, 34:
349-360.
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Volume 3. Williams & Wilkins, Baltimore, L.ondon.
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VAN Hoop, F., CASTEL\IN, Ph., KIRSCH-VOLDERS, M. & VANKERROM, ]., 1994. Toxicity studies with blue-green
algae from flemish reservoirs. Iz CobD, G.A., JErFERIES, T.M., KEEVIL, C.W. & POTTER, E. (eds), Detection
Methods tor Cyanobacterial Toxins. The Royal Society of Chemistry, Cambridge, UK: 139-141.

WILLAME, R. & HOFFMANN, L., 1999. Bloom-forming blue-green algae in Belgium and Luxembourg. .-1rchir fiir
Hydrabiologie, Suppl. 129 (Algological Studies, 94): 365-376.

WIRSING, B., HOFFMANN, L., HEINZE, R., KLEIN, D., DALOZE, D., BRAEKMAN, J.-C. & WECKI:SSER, ., 1998.
First report on the identification of microcystin in a water bloom collected in Belgium. Systematic and Applied
Microbiology, 21: 23-27.

3. SYNOPSIS OF THE BELGLAN FLORA

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.

N
(\9)
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MYXOMYCOTA (syn. MYXOMYCETES, MYXOGASTRIA, MYCETOZOA) - TRUE SLIME MOULDS
[(PLASMODIALE) SLIJMZWAMMEN - MYXOMYCETES PLASMODIAUX - MYXOMYCETEN,
SCHLEIMPILZE]

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 HAAN (independent expert, Kalmt-
hout).

1. Some 300 (200-500) species are estimated to occur in Belgium. The group is
V\HJL moderately well known (better in the northern part of the country, i.e. Flanders),
but knowledge is supported by too few specialists. A relatively recent checklist and
identification keys for Flanders are available (VANDEVEN e/ a/. 1996, VERMEULEN 1999).
Knowledge on trends does not exist. Important collections (among others Nannenga-

Bremekamp) are kept in the National Botanic Garden of Belgium.

References and further reading

ING, B., 1999. The Myxomycetes of Britain and lreland. Richmond Publishing, Slough: 374 pp.

NANNENG A-BREMEK AMP, N.E., 1974. De Nederlandse Myxomyceten. Koninklijke Nederlandse Natuurhistorische
Vereniging & Thieme, Zutphen: 440 pp.; 1979. Aanvullingen: 441-460; 1983. Aanvulling: 461-506.

NEUBERT, H., NowoTNy, W. & Batmany, K., 1993, 1995, 2001. Die Myxomvceten Deutschlands und des
angrenzenden Alpenraumes unter besonderer Beriicksichtigung Osterreichs. Band 1. Ceratiomyxales, Echinoste-
liales, Liceales, Trichiales: 343 pp., Band 2. Physarales: 368 pp., Band 3. Stemonitales: 391 pp. Karlheinz Baumann
Verlag, Gomaringen.

RAMMELOO, J., 1978. Systematische studie van de Trichiales en de Stemonitales (Myxomycetes) van Belgié.
Verhandeling van de Koninklijke Academie voor Wetenschappen, Letteren en Schone Kunsten van Belgié, klasse
der Wetenschappen, Brussel: 166 pp., 78 fig.

VAN Hoorr, Ho & pr: Ha, M., 2000. Nederlandse namenlijst voor Myxomyceten. Coolia, 43 (3): 138-147.
VIRMIULEN, H., 1999. Paddestoelen, schimmels en slijmzwammen van Vlaanderen. De Wiclewaal Natuurvereni-
ging vzw, Turnhout: 648 pp.

ACRASIOMYCOTA and DICTYOSTELIOMYCOTA - LOBOPODIAN CELLULAR SLIME MOULDS
or ACRASIDS and FILOPODIAN CELLULAR SLIME MOULDS ot DICTYOSTELIDS
[(CELLULAIRE) SLIJMZWAMMEN - MYXOMYCETES CELLULAIRES - ZELLIGE SCHLEIMPILZE]
The latter used to be seen as a class of the former, but both groups are now considered as
separate phyla, probably not even closely related. They are treated together for convenience.
Acrasids are found on dead plants, tree bark, dung and soil, whereas dictyostelids are typical
soil organisms; both are small taxa, with 12 acrasid and 46 dictyostelid species worldwide.
™. No questionnaire has been returned. DE WILDEMAN & DURAND (1898-1907)
\‘\“’L‘ mention no acrasids and two species of Dictyostelium. The actual status of both

groups in Belgium is unclear.
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Further reading

ALEXOPOULOS, C., Mivs, C. & BLACKWELL, M., 1996. Introductorv mveologyv. Fourth edition. Wiley & Sons,
New York: 869 pp.

KEessIN, R.H., 2001. Dictyostelium - Evolution, Cell Biology, and the Development of Multicellularity. Cambridge
University Press, Cambridge: 308 pp.

GLAUCOPHYTA (syn. GLAUCOCYSTOPHYTA)
Unicellular and colonial flagellates, with a primary endosymbiosis (cyanelles);
main environment is fresh water, especially soft water habitats such as bogs; only

13 species are known worldwide.

r“‘mi\ One species has been recorded in Belgium (e.g. VAN MEEL 1944). A second
w species, common in well-defined habitats in the British Isles, may be found
elsewhere in temperate regions, Belgium included (JOHN ez a/. 2002).

Reference

VAN Mrri, L., 1944, Contributions a la flore algologique de la Belgique. 1. Les alluvions fluviales du district
campinien. Bulletin de la Societé rovale de Botanique de Belgigue, 86: 51-59.

CHLORARACHNIOPHYTA
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 chlorarachnio-
phytes.

e . . . .
.7 1. Nothing is known about the occurrence in Belgium.

Further reading

VaLenTi, K., Roaary, K. & Nor, F., 2001. Uncovering picoplankton biodiversity by sequencing of environ-
mental tRNA genes. OLAGEN News, 5: 16-17.

EUGLENOPHYTA (syn. EUGLENIDA) - EUGLENOPHYTES, EUGLENIDS, EUGLENOIDS,
EUGLENOID FLAGELLATES
(GESELWIEREN, OOGWIERTJES - EUGLENIENS, EUGLENOIDES - AUGENTIERCHEN)
Mainly unicellular green-pigmented flagellated algae (but also a number of non-
pigmented -with colourless plastids or lacking plastids- heterotrophic taxa),
originating from an ancient divergence of protists, with a secondary endosymbiosis occurring
much later (green alga); chlorophyll a and b are thus the photosynthetic pigments; chloroplasts
enveloped by triple membrane; pellicula has subsurface proteinaceous (usually), spirally
arranged bands (‘sttiped’ pattern); typical eyespot; usually elongated torm, 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 has been completed by Pierre COMPERE (National Botanic Garden of
Belgium).
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o So far, 405 species are known, but knowledge is insufficient and supported by
H\j& very few people. Some 50 species of doubtful taxonomic 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 (COMPERE
1989).

References and further reading

CoMPERE, 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. Academic
Press, London: 263 pp.

CRYPTOPHYTA (syn. CRYPTOMONADIDA) - CRYPTOPHYTES, CRYPTOMONADS
(CRYPT()\‘C’IEREN - CRYPTOPHYCEES - S(:HL('NDGHISSLER)

Small planktonic algae with a unicellular, rarely colonial or filamentous organisa-
* tion, derived from a secondary endosymbiosis (red alga); phototrophic and
heterotrophic species; showing a large spectrum of pigments: chlorophyll a and ¢y, - and f3-
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 COMPERE, amended for the marine
environment by Guido RAPPE (both National Botanic Garden of Belgium).

™ Some 50 inland species are known, with an additional estimated number of less
‘LL‘JA? than 10 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 taxonomic status and with 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 (COMPERE 1989).

References and further reading

CoMPLRE, 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.

Husir-PesTALOZZI, G. & FOTT, B, 1968. Cryptophyceae, Chloromonadophyceae, Dinophyceae. [»: HUBER-
PistArLozzl, G., Das Phytoplankton des Siisswassers. Systematik und Biologie. 3. Teil. (Die Binnengewisser,
Band XV1). E. Schweizerbart’sche Verlagsbuchhandlung, Stuttgart: 322 pp.

NOVARINO, G., MILLS, D.K. & HANNAH, F., 1097. Pelagic flagellate populations in the southern North Sea, 1988
1989. L. Qualitative observations. Journal of Plankton Research, 19 (8): 1081-1109.

Tomas, CR. (ed.), 1993. Marine phytoplankton: a guide to naked flagellates and coccolithophorids. Academic
Press, London: 263 pp.
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HAPTOPHYTA (syn. PRYMNESIOPHYTA) - HAPTOPHYTES, HAPTOMONADS,
COCCOLITHOPHORIDS
(FAPTOMIEREN - HAPTOPHYTES - KALKALGEN)
Unicellular (sometimes colonial), mainly nannoplanktonic, biflagellated algae,

7 derived from a secondary endosymbiosis (red alga); pigments common to all
haptophytes are chlorophyll a, c¢; and cs, f-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 haptonema; 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 RAPPE, with

additional information from Pierre COMPERE (both National Botanic Garden of Belgium).

:’%‘L From inland waters and estuaries, 12 to 13 species have been mentioned in

j’“”‘\{) literature. A conservative estimation leads to 10 species for the area of the Belgian
Continental Shelf, with another 10-15 to be expected. Chrysochromulina 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. Phaeocystis 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. ROUSSEAU ef a/. 2000).

References and further reading

GREEN, J.C. & LEADBEATER, B.S.C. (eds), 1994. The Haptophyte Algae. Clarendon Press, Oxford, UK.
Rousseat, V., BECQUEVORT, S., PARTENT, J.-Y., GasPARING S, DARO, M.-H., TAckx, M. & LanciLot, C,,
2000. Trophic efficiency of the planktonic food web in a coastal ecosystem dominated by Phaeocystis colonies.
Journal of Sea Research, 43: 357-372.

STaRMACH, K., 1985. Chrysophvceae und Haptophveeae. 1#: ETTL, H., GLRLOFF, |., HEYNIG, H. & MOLLEN
HAUER, D. (Hrsg.), Stisswasserflora von Mitteleuropa. Band 1. Gustav Fisher, Jena: 515 pp., 1051 fig.

Towmas, C.R. (ed.), 1993. Marine phytoplankton: a guide to naked flagellates and coccolithophorids. Academic
Press, London: 263 pp.

RHODOPHYTA - RED ALGAE
(ROODWIEREN - ALGUES ROUGES - ROTALGEN)
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 RAPPE (National Botanic Garden of

Belgium) to include the freshwater species.

L:VM”‘[ In the marine tidal and subtidal coastal zone, 33 species are known, but a further

15 can be expected. In the non-marine environment, 20 species have been found.
Knowledge is moderate to good. As most of the red algae in the temperate 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,
COMPERE (1991) for the freshwater habitats and COPPEJAxS (1995, 1998) for the (coastal)
marine environment. Main collections are kept at the herbaria BR (National Botanic
Garden of Belgium, Meise) and GENT (Ghent University).

References and further reading

CHALOMN, ], 1905. Liste des Algues Marines observées jusqu’a ce jour entre 'embouchure de I’Escaut et la Corogne
(incl. Iles Anglo-Normandes). Imp. J.E. Buschmann, Anvers: 259 pp.

COMPERE, P., 1991. Flore pratique des algues d’eau douce de Belgique. 3. Rhodophytes. Jardin Botanique National
de Belgique, Meise: 55 pp., 50 fig.

CoPPEJANS, E., 1995. Flore algologique des cotes du nord de la France et de la Belgique. Seripta Botanica Belgica,
9: 454 pp., 176 pl., 16 fig.

Coprr]Ans, K., 1998. Flora van de Noord-Franse en Belgische zeewieren. Scripta Botanica Belgica, 17: 1-462,179 pl.,
18 fig.

Dixoxn, P.S. & IRVINI, L.M., 1977, Seawceds of the British Isles. Vol. 1. Rhodophyta. Part 1. Introduction,
Nemaliales, Gigartinales. British Museum (Natural History), London: 252 pp.

Hiscock, 8., 1986. A field key to the British Red Seaweeds (Rhodophyta). Field Studies Occasional Publication, 13.
IRVINE, L.M., 1983. Seaweeds of the British Isles. Vol. 1. Rhodophyta. Part 2A. Cryptonemiales (sens# stricto),
Palmariales, Rhodymeniales. British Museum (Natural History), LLondon: 115 pp.

IRVINE, L.M. & CHAMBERLAIN, Y.M., 1994. Seawecds of the British Isles. Vol. 1. Rhodophyta. Part 2B.
Corallinales, Hildenbrandiales. The Natural History Museum, London: 276 pp.

KERCKHOF, F. & STEGENGA, H., 2003. Nieuwe Po/ysiphenia-soorten voor Belgié en Noord-Frankrijk, met een
gereviseerde determincertabel voor de soorten van het geslacht Polysiphonia in deze regio. Dumortiera, 80: 40-45.
LeLIAERT, F., KERCKHOF, F. & COPPEJANS, E., 2000. Eerste waarnemingen van Undaria pinnatifida (HARVEY)
SURING.AR (Laminariales, Phaeophyta) en de epifyt Prerothamnion plumnla (ELLIS) N AGE LI (Ceramiales, Rhodophyta)
in Noord-Frankrijk en Belgié. Dumortiera, 75: 5-10.

MaaGs, C.A. & HOMMERSAND, M.H., 1993. Seaweeds of the British Isles. Vol. 1. Rhodophyta. Part 3.\.
Ceramiales. The Natural History Museum, London: 444 pp.

MGGs, C.AL & STEGENGA, FH., 1999. Red algal exotics on North Sea Coasts. Helgolkinder Meeresuntersuchungen, 52:
243-258.

STEGENG\, H. & MoL, 1., 1983. Flora van de Nederlandse zeewieren. Koninklijke Nederlandse Natuurhistorische
Vereniging, Utrecht: 263 pp.

ALVEOLATA, partim PLASMODIOPHOROMYCETES - ENDOPARASITIC SLIME MOULDS
(PL/\SMODIOF()REI\, PARASITAIRE SLIJMZWAMMEN - MYXOMYCETES PARASITAIRES -~
PARASITISCHE SCHLEIMPILZE)
These organisms have formerly been classified within the kingdom Fungi. Obligate
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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™. No questionnaire has been returned. DE WILDEMAN & DURAND (1898-1907)
&1’7\? mention two species, but no doubt more taxa occur in Belgium. Apparently, no

synthesis of current knowledge on plasmodiophorids is available.

Further reading

ALEXOPOULOS, C., Mnvs, C. & BLACKWELL, M., 1996. [ntroductory mycology. Fourth edition. Wiley & Sons,
New York: 869 pp.

ALVEOLATA, partim DINOFLAGELLATA (syn. DINOPHYTA, PYRRHOPHYTA p.p.) -
DINOFLAGELLATES, DINOPHYTES
(P/\I\JTSHRZ\\' EEPHAARWIERE!R, DINOFLAGELLATEN - DINOFLAGELLES, DINOFLAGELLATES -
DINOFLAGELLATEN, P‘\NZERGEISSLER)

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 c,, carotenes,
xanthophylls, etc.), with one pigment typical for most autotrophic dinoflagellates: peridi-
nin; chloroplasts usually surrounded by three membranes; many species with a theca,
showing a multiple membrane complex forming plates, giving them an armoured 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 COMPERE for the brackish and freshwater
species, completed for the marine environment by Guido RAPPE (both National Botanic

Garden of Belgium).

Q 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. CALJON 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 (COMPERE 1989).

References and further reading

CaLjox, A.G., 1984. Brackish-water Phytoplankton of the Flemish Lowland. Developments in Hydrobiology, 18:
280 pp.

COMPERE, P., 1989. Flore pratique des algues d’eau douce de Belgique. 2. Pyrrhophytes (Cryptophyceae,
Dinophyceae), Raphidophytes (Rhaphidophyceae), Fuglenophytes (Euglenophyceae). Jardin Botanique National
de Belgiquc, Meise: 207 pp., 341 fig.

DobaGt, J.D., 1985. Marine dinoflagellates of the British Isles. HMSQ, London: 303 pp.

HUBER-PEsTALOZZI, G. & FOTT, B., 1968. Cryptophyceae, Chloromonadophyceae, Dinophyceae. In: HUBER-
PEsTaLozzl, G., Das Phytoplankton des Siisswassers. Systematik und Biologie. 3. Teil. (Die Binnengewisser,
Band XVI). E. Schweizerbart’sche Verlagsbuchhandlung, Stuttgart: 322 pp.

NoOVARINO, G., MILLS, D.K. & HaNnAH, F., 1997. Pelagic flagellate populations in the southern North Sea, 1988-
1989. 1. Qualitative observations. Journal of Plankton Research, 19 (8): 1081-1109.
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POPOVSKY, J. & PFIESTER, L.A., 1990. Dinophyceae (Dinoflagellida). Iz ETTL, H., GERLOFF, J., HEYNIG, H. &
MOLLENHAUER, D. (Hrsg.). Stsswasserflora von Mitteleuropa. Band 6. Gustav Fisher, Jena: 272 pp., 256 fig.
Tomas, C.R. (ed.), 1996. Identifying marine diatoms and dinoflagellates. Academic Press, London: 598 pp.

HETEROKONTA (syn. STRAMENOPILES) - HETEROKONTS
(HETEROKONTEN - HETEROIKONTEES - 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 Qomycetes, Labyrinthulomycetes and Hyphochitrio-

mycetes.

OOMYCETES - OOMYCETES of DOWNEY MILDEYS and WATER MOULDS
(O.a. WATERSCHIMMELS en VALSE MEELDAUWEN - OOMYCETES, CHAMPIGNONS AQUATIQUES
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

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

One questionnaire comprising these three related groups has been completed by André

FRAITURE (National Botanic Garden of Belgium).

o Based on old literature (DE WILDEMAN & DURAND 1898-1907, VERPLANCKE

Q 1940), approx. 100 (80-150) species, almost exclusively oomycetes, may occut.
Knowledge of these groups in Belgium is poor. Some serious pathogens of important
agricultural crops, e.g. the oomycete Phytophthora, are studied in depth. Nothing is known

about trends or extinctions.

References and further reading

ALEXOPOULOS, C., Mns, C. & BrLackwELL, M., 1996. Introductory mycology. Fourth edition. Wiley & Sons,
New York: 869 pp.

VERPLANCKE, G., 1940. Herziening van de Belgische soorten van de geslachten Peronospora CORDA en Rosellinia
De NoOT. Natuurwetenschap pelijk Tijdschrifi, 22: 167-187.
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HETEROKONTA (syn. STRAMENOPILES), partim HETEROKONTOPHYTA
(Syn. OCHROPHYTA, CHROMOPHYTA p.p.)
All autotrophic Heterokonta are the result of a secondary endosymbiosis (red
alga); photosynthetic pigments: chlorophyll a and ¢ (in one or more forms ¢y, ¢,
or cs3), f-carotene, fucoxanthin or vaucheriaxanthin; chloroplast surrounded by four

membranes; many eyespots can be present.

HETEROKONTOPHYTA, partim CHRYSOPHYCEAE s.s. and Zncertae sedis -
CHRYSOPHYCEANS, GOLDEN(-BROWN) ALGAE
(GOUDWIEREN - CHRYSOPHYCEES - GOLDBRAUNE GEISSELALGEN, GOLDALGEN)
Chrysophytes used to be a large concept, including xanthophytes and diatoms, next to the
chrysophyceans. The latter nsed to include baptophytes, synurids, siliceflagellates, etc., but has
been narrowed down considerably the last tiwe decades (KRISTIANSEN & PREISIG 2001). The
chrysophyceans sensu 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 KRISTIANSEN & PREISIG (2001).

The questionnaire has been completed by Pierre COMPERE, amended for the marine
environment and the new taxonomic concepts within chrysophytes and allies by Guido

RAPPE (both National Botanic GGarden of Belgium).

A,

7 1, Atotal of 175 non-marine species are mentioned in the literature. For the marine

HJL\ environment, a species number of 10 is roughly estimated. Also mentioned herze,
for reasons of convenience, are 9 chrysophyte species Zncertae sedis, but not Chrysophyceae
s.s. following KRISTIANSEN & PREISIG (2001). Several species have been described from
Belgian inland waters, many of doubtful taxonomic status and with a badly known
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 further reading

KRISTIANSEN, J. & PREISIG, H.R., 2001. Encyclopedia of Chrysophyte-Genera. ]. Cramer in der Gebr. Borntraeger
Vetrlagsbuchhandlung, Berlin-Stuttgart, Bibliotheca Phycologica, Band 110: 260 pp., 204 fig.

SANDGREN, C.D., SMOL, J.P. & KKRISTI \NSEN, J., 1995. Chrysophyte Algae: ecology, phylogeny and development.
Cambridge University Press, Cambridge: 399 pp.

STARM\CH, K., 1985. Chrysophyceae und Haptophyceae. In: ETTL, H., GERLOFF, J., HEYNIG, H. & MOLLEN-
HAUER, D. (Frsg.). Sasswasserflora von Mittcleuropa. Band 1. Gustav Fisher, Jena: 515 pp., 1051 fig.

Tomas, C.R. (ed.), 1993. Marine phytoplankton: a guide to naked flagellates and coccolithophorids. Academic
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; 151 species are recognised worldwide, 121 of which are

attributed to the genus Mallomonas.

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

™ In Belgian literature, 63 species are mentioned, 11 of which belong to Syn#ra and
Q 50 to Mallomonas. No doubt several of these have to be synonymised. Some
species have been described from Belgian waters and possess a doubtful taxonomic 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 reading

KRISTIANSEN, J. & PREISIG, H.R., 2001. Encyclopedia of Chrysophyte Genera. J. Cramer in der Gebr. Borntraeger
Verlagsbuchhandlung, Berlin-Stuttgart, Bibliotheca Phycologica, Band 110: 260 pp., 204 fig.

SANDGREN, C.D., SmoL, J.P. & KRISTIANSEN, J., 1995. Chrysophyte Algae: ecology, phylogeny and development.
Cambridge University Press, Cambridge: 399 pp.

STARMACH, K., 1985. Chrysophyceae und Flaptophyceae. In: ETTL, F., GERLOFF, ]., HEYNIG, H. & MOLLEN-
HAUER, D. (Hrsg.). Siisswasserflora von Mitteleuropa. Band 1. Gustav Fisher, Jena: 515 pp., 1051 fig.

Tomas, C.R. (ed.), 1993. Marine phytoplankton: a guide to naked flagellates and coccolithophorids. .\cademic
Press, London: 263 pp.

HETEROKONTOPHYTA, partim BACILLARIOPHYCEAE - DIATOMS
(DIATOMEEEN, KIEZELWIEREN - DIATOMEES - DIATOMEEN, KIESELALGEN)
Unicellular, 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

COMPERE (National Botanic Garden of Belgium), with additional information from Luc

DENYS (Antwerp University).
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) "™ Approx. 1,600 non-marine (reasonable estimation) and 1,000 marine (very rough

4, estimation) species estimated from Belgium. Several 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 North Sea and
estuaties, 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 WILDEMAN & DURAND (1898-1907), but many partial checklists
have been drawn from larger research projets (c.g. DENYS 1991, DENYS ef /. 2000, DEscy
1983, FABRI & LECLERC() 1984). Diatoms have been used in studies on the water quality of
lotic systems (DESCY & EMPAIN 1981), applying the Diatom Biological Index (IBD,
PRYGIEL & CoSTE 2000), or as an instrument to typify lentic treshwater habitats (DENYS
1997). An identification key to treshwater genera is available on the Internet (COMPERE
2001). The famous collection VAN HEURCK 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,

].iége and Namur.

References and further reading

CoMPERE, P., 2001, Tentative kev for the determination of freshwater diatom eenera: http://www.br.fcov.be
RESEARCH EDITION 'keydiato_BR.html.

Dinys, L., 1991, A check-list of the diatoms in the Holocene deposits of the western Belgian coastal plain, witha
survey of their apparent ecological requirements. 1. Introduction, ecological code and complete list. Professional
Paper Belgische Geologische Dienst, 246: 1-41.

DeNys, L., 1997, Ecotypologie van relatief ongestoorde stilstaande zoetwaterbiotopen in Vlaanderen. Fen
verkennend onderzock naar samenstelling en verspreiding van diatomeeéngemeenschappen in stilstaande waters
(excl. grachten en moerassen) voor de Tweede Wereldoorlog. Dept. Biologie, Universitair Centrum Antwerpen:
76 pp., 5 bijlagen.

DENYS, L., MOONS, V. & VERAART, B. (red.), 2000. Ecologische typologie en onderzoek naar een geintegreerde
cvaluatiemethode voor stilstaande wateren op regionale schaal: hoekstenen voor ontwikkeling, herstel en opvol-
ging van natuurwaarden. Eindverslag VLINA 97,02, Universiteit Antwerpen, departement biologie, Antwerpen.
Deel 1: 427 pp., deel 2: bijlagen, deel 3: bijlagen extra.

Drscy, J.-P., 1983. Contribution a ’étude des diatomées du bassin de la Meuse (1975-1980): liste floristique et
commentaire sur divers taxons rares ou nouveaux pour la Belgique. Lejennia (NS), 111: 33 pp., 32 fig.

Drscy, J.-P. & EmpPaIN, AL, 1981. Inventaire de la qualité des eaux courantes en Wallonic (bassin wallon de la
Meuse). Rapport de synthése. Univ. Liége, Dép. Bot., Serv. Bot. syst. Phytogéogr.: 87 + 194 + 37 pp.

FABRL R. & LicLERCQ, L., 1984. Etude écologique des riviéres du nord du massif Ardennais (Belgique): tlore et
végétation de diatomées et physico-chimie des eaux. 1. Contexte mésologique. Méthodes. Analyses physico-
chimiques. Synthese taxonomique, écologique et floristique. Iconographie. Bibliographie. Université de Liége,
Station scientifique des Hautes-Fagnes et Département de botanique, Liége: 379 pp., 33 pl.

HARTLEY, B., BARBER, H.G., CARTLR, J.R. & Smvs, P.A., 1996. An Atlas of British Diatoms. Biopress Ltd.,
Bristol, United Kingdom: 601 pp.

KRAMMER, K. & LANGE-BERTALOT, H., 1986 (Nachdt. 1997), 1988 (Nachdr. 1997), 1991a, 1991b. Bacillariophy-
ceae 1. Teil Naviculaceae. Band 2,1: 876 pp., Bacillariophyceae 2. Teil Bacillariaceae, Epithemiaceae, Surirellaceae.
Band 2,2: 611 pp., Bacillariophyceae 3. Teil Centrales, Fragilariaceae, Eunotiaceae. Band 2/3: 576 pp., Bacillar-
iophyceae 4. Teil Achnantaceae. Kritische Erginzungen zu Navicula (Lineolatae) und Gomphonema. Band 2/4:
437 pp. In: ETTL, H., GERLOTT, |., HEYNIG, H. & MOLLENHAUER, D. (Hrsg.). Siisswasserflora von Mitteleuropa.
KRAMMER, K. & LANGLE-BERTALOT, H., 2000. Bacillariophyceae 5. English and French translation of the keys. In:
BI'DEL, B., GARTNER, G., KRIENITZ, L. & LOKHORST, G.M. (Hrsg.). Stisswasserflora von Mitteleuropa. Band 2,5.
Spektrum Akademischer Verlag, Heidelberg-Berlin: 311 pp.

PRYGIEL, J. & CosTE, M., 2000. Guide méthodologique pour la mise en euvre de Indice Biologique Diatomées.
NF T 90-354. Agences de I'Eau - Cemagref Bordeaux. \gence de ’Eau .\rtois-Picardie, Douai, mars 2000: 134 pp.,
89 pl. (bilingual French-English cd-rom).

SYKFS, J.B., 1981. An illustrated guide to the Diatoms of British coastal plankton. IField Studies, 5: 425-468.
Towmas, C.R. (ed.), 1996. Identifying marine diatoms and dinoflagellates. Academic Press, London: 598 pp.

VAN DER WEREE, A., 1984. Kiezelwieren - Diatomeeén. Wetenschap pelijke Mededelingen KNINT", 164: 1-115.
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HETEROKONTOPHYTA, partim PELAGOPHYCEAE
Small group of planktonic algae with unicellular (coccoid, monadoid or palmel-
loid) or filamentous thallus organisation; derived, like other heterokonts, from a
secondary endosymbiosis (red alga); exclusively marine, possibly entering brackish estu-

aries; this class was only established in 1993; approx. 12 species have been described

worldwide.
o No questionnaire 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

KRISTIANSEN, J. & PREISIG, H.R., 2001. Encyclopedia of Chrysophyte Genera. J. Cramer in der Gebr. Borntraeger
Verlagsbuchhandlung, Berlin-Stuttgart, Bibliotheca Phycologica, Band 110: 260 pp., 204 fig.

$ANDGREN, C.D., Sy1o1,, J.P. & KRISTIANSEN, |., 1995. Chrysophyte Algae: ecology, phylogeny and development.
Cambridge University Press, Cambridge: 399 pp.

STARMACH, K., 1985. Chrysophyccae und Haptophyceac. I'n: ETTL, H., GERLOFF, J., HEVNIG, Ho & MOLLEN
HAUER, D. (Hrsg.). Sisswasserflora von Mitteleuropa. Band 1. Gustav Fisher, Jena: 515 pp., 1051 fig.

Tonmns, C.R. (ed.), 1993. Marine phytoplankton: a guide to naked flagellates and coccolithophorids. Academic
Press, London: 263 pp.

HETEROKONTOPHYTA, partim DICTYOCHOPHYCEAE
Class includes silicoflagellates, pedinellids and rhizochromulinids; silicoflagellates
ek 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; Rhbigochromulina 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 RAPPE, based on
information provided by Pierre COMPERE (both National Botanic Garden of Belgium) and
on the situation elsewhere in the southern North Sea (NOVARINO e7 a/. 1997, AQUASENSE
2000).

™™ The literature mentions two silicoflagellates and five pedinellids, with one forma.
’\HJ\? 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

DrsikacHARY, T.V. & Prewy, P, 1996. Silicoflagellates (Dictvochophyceae). J. Cramer, Berlin, Bibliotheca
Phycologica, Band 100: 298 pp., 83 pl.

KRISTIANSEN, J. & PRrELs$1G, H.R., 2001. Encyclopedia of Chrysophyte Genera. ]. Cramer in der Gebr. Borntraeger
Verlagsbuchhandlung, Berlin-Stuttgart, Bibliotheca Phycologica, Band 110: 260 pp., 204 fig.

Novarxo, G., MiLLs, D.K. & Hy=NaH, F, 1997. Pelagic flagellate populations in the southern North Sea, 1988-
1989. 1. Qualitative observations. Journal of Plankton Research, 19 (8): 1081-1109.

SANDGREN, C.D., SMOL, J.P. & KRISTIANSEN, ., 1995. Chrysophyte Algae: ecology, phylogeny and development.
Cambridge University Press, Cambridge: 399 pp.

Tomas, C.R. (ed.), 1993. Marine phytoplankton: a guide to naked flagellates and coccolithophorids. Academic
Press, London: 263 pp.
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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 RappE (National Botanic Garden
of Belgium).

") Three non-marine species are mentioned from Belgium. In the southern North
Sea, at least five species have been observed (e.g. AQUASENSE 2000, KOEMAN e/
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 (COMPERE 1989).

References and further reading

CoMPIRL, 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. Academic
Press, London: 263 pp.

HETEROKONTOPHYTA, partim EUSTIGMATOPHYCEAE
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 function 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 soil, but

marine forms exist; approx. 20 species worldwide.

No questionnaire was returned. The text was compiled by Guido RAPPE, on the basis of

information from Pierre COMPERE (both National Botanic Garden of Belgium) and the

literature.

Q‘::M’L 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 further reading

SANDGREN, C.D., SMOL, J.P. & KRISTIANSEN, J., 1995. Chrysophyte Algae: ecology, phylogeny and development.
Cambridgc University Press, Cambridge: 399 pp.

STARMACH, K., 1985. Chrysophyceae und Haptophyceae. In: ETTL, H., GERLOIY, J., HEYNIG, H. & MOLLEN-
HALER, D. (Hrsg.). Stisswasserflora von Mitteleuropa. Band 1. Gustav Fisher, Jena: 515 pp., 1051 fig.

Tonmas, CR. (ed.), 1993. Marine 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 WIEREN - XANTHOPHYCEES - GELBGRUNE ALGEN, GELBGRUNALGEN)
Unnicellular photoautotrophic flagellates, filamentous and siphonaceous coenocy-
tic, rarely coccoid, palmelloid or amoeboid; greenish to greenish-yellow colour
due to the lack 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
1 aucheria; xanthophytes primarily live in terrestrial habitats (wet soil) and in fresh and

brackish water; approx. 600 species worldwide, many of which are rare.

The questionnaire has been completed by Pierre COMPERE and adapted to current taxo-
nomic concepts within chrysophytes and allies by Guido RAPPE (both National Botanic

Garden of Belgium).

sl Some 105 inland species are mentioned in literature. Knowledge is moderate.
HIW\? Some species have been newly described from Belgium, but they are often of
doubtful taxonomic status. Most obvious species belong to the genus | ‘axcheria, 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. Vulnerable
habitats are estuaries and other brackish waters. Nothing is known about possible trends.
Identification and reference literature was only developed by foreign authors (SIMONs 1977,
ErTtl 1978, RIETH 1980, BOURELLY 1981, CHRISTENSEN 1987, JOHN et a/. 2002). No

checklist is available.

References and farther reading

CHRISTENSEN, T., 1987. Seaweeds of the British Isles. Vol. 4. Tribophyceae (Xanthophyceae). British Museum
(Natural History), London: 36 pp

ET1TL, H., 1978. Xanthophyceae 1. Teil. /»: ETTL, H., GLRLOFE, ]. & HEYNIG, H. (Hrsg.). Stisswasserflora von
Mitteleuropa. Band 3. Gustav Fisher, Jena: 530 pp., 6306 fig.

RieTH, A., 1980. Xanthophyceae 2. Teil (Vaucheriales). I#: ETTL, H., GIRLOFF, J. & HFYNIG, H. (Hrsg.).
Siisswasserflora von Mitteleuropa. Band 4. Gustav Fisher, Jena: 146 pp., 61 fig.

SIMONS, J., 1977, De Nederlandse 1 “ancheria-soorten. Wetenschap pelijke Mededelingen KNN'T7, 120: 32 pp.

HETEROKONTOPHYTA, partim PHAEOPHYCEAE (syn. FUCOPHYCEAE) - BROWN ALGAE
(BRUINWIEREN - ALGUES BRUNES - BRAUNALGEN)
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 ENGLEDOW (Ghent University) for the

marine species, with additional information received from Pierre COMPERE (National

Botanic Garden of Belgium) on the freshwater species.
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tv\‘”'m In the marine tidal and subtidal coastal zone, 28 species are known, but a further

H"”} 12 could be expected. Only one species, Plenrocladia lacustris, is found in inland
waters. IKnowledge is moderate to gnnd. 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 (COPPE]JANS
1995, 1998). Main collections are kept at the herbaria BR (National
Botanic Garden of Belgium, Meise) and GENT (Ghent University).

References and further reading

CHALoN, ], 1905. Liste des Algues Marines observées jusqu’a ce jour entre
I’embouchure de ’Escaut et la Corogne (incl. Iles .Anglo-Normandes). Imp. J.E.
Buschmann, Anvers: 259 pp.

\
VL %é% Corpr LANs, E., 1995, Flore algologique des cotes du nord de la France et de la
S}// N Belgique. Scripta Botanica Belgica, 9: 454 pp., 176 pl., 16 fig.
“t C':iﬁitt‘.' e

CorpLpANs, E., 1998, Flora van de Noord-Franse en Belgische zeewieren. Seripta
Botanica Belgica, 17: 1-462, 179 pl., 18 fig.

FLETCHER, R.L., 1987. Seaweeds of the British Isles. Vol. 3. Fucophyceae (Phaeo-
phyceae). Part 1. British Museum (Natural History), London: 359 pp.

Halidrys silignosa (Phaeophyta), a brown seaweed Hiscock, S., 1979. A field key to the British Brown Seaweeds (Phaecophyta). Field

regularly washed ashore, but not a Belgian native Studies, 5 (1).
species (:() National Botanic Garden of Belgium, LELJAERT, F., KERCKHOF, F. & COPPEJANS, E., 2000. Eerste waarnemingen van
drawing by E. COPPEJ ANS). Undaria pinnatifida (HARVEY) SURINGAR (Laminariales, Phaeophyta) en de epifyt

06

Pterothammnion plunmda (E111s) NAGELT (Ceramiales, Rhodophyta) in Noord-Frank-
rijk en Belgié. Dumortiera, 75: 5-10.
STEGENG\, H. & MoL, 1., 1983. Flora van de Nederlandse zeewieren. KNNV, Utrecht: 263 pp.
VAN MEEL, 1938. Matériaux pour servir 4 la flore algologique de la Province d’Anvers (1°° Supplément). Bulletin de
la Societe ravale de Botanique de Belgigre, 71 (1): 34-40.

HETEROKONTOPHYTA, remaining classes
(‘:\\7} On the other -most often very recently described or recognised- classes of
e Heterokontophyta, i.e. the freshwater Phaeothamniophyceae (1998) and the
marine 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 ef a/. 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 exists.

References and further reading

MasaNoOBU, K., INOUYE, K., HONDA, D., O’KELLY, C.J., BAILEY, J.C., BIDIGARE, R.R. & ANDERSON, R.A., 2002,
The Pinguiophycecae c/assis nora, a new class of photosynthetic stramenopiles whose members produce large
amounts of omega-3 fatty acids. Phycological Research, 50: 31-47.

VALENTIN, K., RoMARL, K. & Nor, F., 2001. Uncovering picoplankton biodiversity by sequencing of environ-
mental tfRNA genes. QI.AGEN Nens, 5: 16-17.
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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 tlagella (sometimes modified or lost); two groups: chlorophytes and

streptophytes.

CHLOROPHYTA - GREEN ALGAE, CHLOROPHYTES
(GROENWIEREN - ALGUES VERTES - GRUNALGEN)
Include the classes Prasinophyceae, Chlorophyceae, Trebouxiophyceae and Ulvo-
?  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 COMPERE (National Botanic Garden of
Belgium) for the freshwater species and by Henry ENGLEDOY (Ghent University) for the
marine benthic macro-algae. Additional information on the marine plankton has been

gathered by Guido RApPPE (National Botanic Garden of Belgium).

M“"M\ Approx. 860) non-marine species have been recorded, with numerous species and

"-M} subspecies described from Belgium, whose taxonomic status is unclear nowadays.
So far, 37 marine benthic species (mainly Ulvophyceae) were observed, with another 13 to
be expected. Chlorophytes are uncommon in the marine plankton, with six species
mentioned in recent Dutch monitoring reports (AQUASENSE 2000, KOEMAN ez a/. 2002).
All 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 (COPPE JaANS 1995, 1998). 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.
SYMOENS 1960). 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 further reading

BUrRrOwWS, E.M., 1991, Seaweeds of the British Isles. Vol. 2 Chlotophyta. Natural History Museum, London:
238 pp.

CHALON, J., 1905. Liste des Algues Marines observées jusqu’a ce jour entre ’embouchure de I’Escaut et la Corogne
(incl. Iles Anglo-Normandes). Imp. J.E. Buschmann, Anvers: 259 pp.

CoprPEJANS, E., 1995. Flore algologique des cotes du nord de la France et de la Belgique. Seripra Botanica Belgica,
9: 454 pp., 176 pl., 16 fig.

CopreaNns, E., 1998. Flora van de Noord-Franse en Belgische zeewieren. Scripta Botanica Belgica, 17: 1-462,179 pl.,
18 fig.
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ETTL, H., 1983. Chlorophyta I: Phytomonadina. Iz: ETTL, H., GL.RLOFF, ]., HEYNIG, H. & MOLLENHAULR, D.
(Hrsg.). Siisswasserflora von Mitteleuropa. Band 1. Gustav Fisher, Jena: 807 pp., 1120 fig.

ETT1, H. & GARNER, G., 1988. Chlorophyta 11: Tetrasporales, Chlorococcales, Gloeodendrales. In: ETT1, H.,
GELRLOFE, ., HEYNIG, H. & MOLLENHAUER, D. (Hrsg.). Stsswasserflora von Mitteleuropa. Band 1. Gustav
Fisher, Jena: 436 pp., 311 fig.

KOMARER, J. & FoTT, B,, 1983. Chlorophyceae (Griinalgen), Ordnung Chlorococcales. I: HUBER-PEsTALOZZI,
G., Das Phytoplankton des Siisswassers. Systematik und Biologie. 7. Teil 1. Hilfe. (Die Binnengewisser, Band
XVI). E. Schweizerbart’sche Verlagsbuchhandlung, Stuttgaer: 1044 pp.

MRozinska, T., 1985. Chlorophyta VI: Oedogoniophyceae: Oedogoniales. I ETrL, H., GERLOEF, J., HEYNIG, H.
& MOLLENHAUER, D. (Hrsg.). Stisswassertlora von Mitteleuropa. Band 1. Gustav Fisher, Jena: 624 pp., 1000 fig.
Starmicl, K., 1972, Chlorophyta Ill. Zielenice Nitkowate: Ulotrichales, Ulvales, Prasiolales, Sphaeropleales,
Cladophorales, Chaetophorales, Trentcpohliales, Siphonales, Dichotomosiphonales (with keys for the identifica-
tion of filamentous green algae mentioned in the volume). Flora Slodkowodna Polski. Tom 10. Polska \kademia
Nauk, Instytut Botaniki, Warszawa, Krakow: 750 pp.

STEGENGA, H. & MoL, 1., 1983. Flora van de Nederlandse zeewieren. KNNV, Utrecht: 203 pp.

SYMOENS, |.J., 1960. Contribution i ta flore algale de IArdenne et des régions voisines. Bulletin du Jardin botanique de
I’Etat, Bruxelles, XXX: 115-246.

Tomas, C.R. (ed.), 1993. Marine phytoplankton: a guide to naked flagellates and coccolithophorids. Academic
Press, London: 263 pp.

VAN ESSEN, A., 1974. De Chlorococcales, een belangrijke orde van de Groenwieren. Wetenschappelijke Mededelingen
KNNI17, 100: 1-87.

STREPTOPHYTA

The Streptophyta include the land plants and the remainder of what was formerly

called the ‘green’ algae. The streptophycean green algae are sometimes grouped
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 & WILCOX 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.

Algal 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

(JUKWIEREN, VOEGWIEREN - ZYGNEMATOPHYCEES - JOCHALGEN, KONJUGATEN)
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 completed by Pierre COMPERE (National Botanic Garden of
Belgium).

Approx. 740 species have been recorded, with numerous species and subspecies
described from Belgium, whose taxonomic 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 (CoMPERE 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 further reading

COESEL, P.F.M., 1982. De Desmidiaceeén van Nederland - Sieralgen. Deel 1. Fam. Mesotaeniaceae, Gonatozyga-
ceae, Peniaceac. W etenschappelijke Mededelimgen KNNT7, 153: 32 pp.

COESEL, P.F.M., 1983. De Desmidiaceeén van Nederland - Sieralgen. Deel 2. Fam. Closteriaceae. I etenschappelijke
Mededelingen KNN'T7, 157: 49 pp.

CogseL, P.F.M., 1985, 1991, 1994, 1997. De Desmidiaceeén van Nederland - Sieralgen. Delen 3-6. Fam.
Desmidiaceac. Wetenschappelijke Mededelingen KNN'T”, 170: 69 pp.; 202: 88 pp.,; 210: 52 pp.; 220: 93 pp.
Compire, P., 2001, Flore pratique des algues d’eau douce de Belgique. 5. Desmidiées 1 (Mesotaeniaceae,
Gonatozygaceae, Peniaceae, Closteriaceae). Jardin Botanique National de Belgique, Meise: 69 pp., 107 fig.
FORSTER, K., 1982. Conjugatophyceac, Zygnematales und Desmidiales (excl. Zygnemataceae). [z: HUBER-PEST\
Lozz1, G., Das Phytoplankton des Stisswassers. Systematik und Biologie. 8. Teil 1. Hilfe. (Die Binnengewisser,
Band X\'1). E. Schweizerbart’sche Verlagsbuchhandlung, Stuttgart: 543 pp.

KADLUBOWSKA, J.Z., 1984, Conjugatophyceae 1. Zygnemales, Chlorophyta VIII. Zygnemales. In: ETTL, H.,
GERLOFF, ., HEYNIG, H. & MOLLENHAUER, D. (Hrsg.). Stsswasserflora von Mitteleuropa. Band 16. Gustav
Fisher, Jena: 532 pp., 798 fig.

Ruzicka, J., 1977, Die Desmidiaceeen Mitteleuropas. Band 1. E. Schweizerbart'sche Verlagsbuchhandlung,
Stuttgart: 1-292, Tatel 1-44.

Ruzicky, J., 1981, Die Desmidiaceeen Mitteleuropas. Band 2. E. Schweizerbart’sche Verlagsbuchhandlung,
Stuttgart: 293-736, Tafel 45-117.

SIMONS, J., 1990. Spirogyra en verwante draadalgen in Nederland. Wetenschappelijke Mededelingen KNN'17, 197:

87 pp.

STREPTOPHYTA, partim CHAROPHYCEAE - CHAROPHYTES, CHARALEANS
(KRANSWIEREN - CHARACEES - ARMLEUCHTERALGEN)
Highly developed multicellular thalloid forms, with a typical nodal and internodal
¥ 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 CoOMPERE (National Botanic Garden of

Belgium).

™1 Twenty-nine species are known from Belgium. Knowledge is sufficient to good,

’ supported by a working group. Some 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 (COMPERE 1992, BRUINSMA
et al. 1998). Main collections are kept at the herbaria BR (National Botanic Garden of
Belgium, Meise), GENT (Ghent University) and LG (University of Liége).
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References and further reading

BruinsMa, J., KRAUSE, W, NAT, E. & van Rag, J., 1998, Determinatietabel voor kranswieren in de Benelux.
Stichting Jeugdbondsuitgeverij, Utrecht: 101 pp.

CoMPERE, P., 1992. Flore pratique des algues d’eau douce de Belgique. 4. Charophytes. Jardin Botanique National
de Belgique, Meise: 77 pp., 29 fig., 16 maps.

KRAUSE, W, 1997. Charales (Charophyceae). In: ETTL, H., GARTNFR, G., HEYNIG, Ho & MOLLLNHAUER, D.
(Hrsg.). Siisswasserflora von Mitteleuropa. Band 18. Gustav Fischer, Jena: 202 pp.

Moort, J.A., 1986. Charophytes of Great Britain and Ireland. Botanical Society of the British Isles, L.ondon,
Handbook 5: 140 pp.

VAN Risag, .G, 1098, Handboek Kranswieren. Chara boek, Hilversum: 200 pp., 27 pl.

STREPTOPHYTA, 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 RAPPE, based on literature and

additional information from Pierre COMPERE (both National Botanic Garden of Belgium).

™1 Seven oreight species have been recorded in Belgium. Main geographical regions

1’7\5) and habitats are the higher altitudes, but this may be merely a reflection of the
aistripution ot explorations. Uligotrophic and mesotrophic waters are the most frequent
habitats. Knowledge is poor to moderate, supported by very few people. Nothing is known
about possible trends. A thorough study of the genus K/ebsormidium in Europe was carried

out by LOKHORST (1996), who also gives a key in SIMONS e/ /. (1999).

Reference

LoKHORST, G.M., 1996. Comparative taxonomic studies on the genus Klebsormidium (Charophyceae) in Europe.
Cryptogamic studies, vol. 5. 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 epiphytic or epilithic in fresh water; also terrestrial and epiphytic on banks; approx.

19 species worldwide.

No questionnaire was returned. Text compiled by Guido RAPPE, based on literature and
additional information from Pierre COMPERE (both National Botanic Garden of Belgium).
ol Six or seven species have been recorded in Belgium, five of which belong to the
\m} Coleochaete and one or two to the Chaetos phaeridium (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. Nothing is known about possible trends. An

identification key for the Dutch species is given by SIMONS ez a/. (1999).

References and further reading

See under ‘General references and further reading’ at the end of the chapter.
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STREPTOPHYTA, partim EMBRYOPHYT(IN)A - LAND PLANTS
(LANDPLANTEN - EMBRYOPHYTES - ECHTE LANDPFLANZEN)
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 many 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. All 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-living, 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
(LEVERMOSSEN - HEPATIQUES - LEBERMOOSE)
Usually 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 lacks stomata; spores
(and gemmae) for dispersal; approx. 5,500 (5,000-6,000) species worldwide.

The questionnaire has been completed by Herman STIEPERAERE and André SOTIAUX
(National Botanic Garden of Belgium).
e The Belgian list comprises 171 species. Most important geographical regions are
\1’:? the Ardenne, the Meuse district and the Gaume. Main threat is habitat loss.
Knowledge is good. The total species number is more or less constant since vanishing
species are compensated by new discoveries. In the near future, nine species are threatened
with disappearance. VANDEN BERGHEN (1979, 1981) has published an identification key to
the inland species. SCHUMACKER (1985) has edited a national distribution atlas. VVANDER-
POORTEN (1997) and SOTIAUX & 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 (SOTIAUX & VANDERPOORTEN 2002), with an even more recent
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addition (SOTIAUX ef a/. 2003). Main collections are kept at the herbaria BR (National
Botanic Garden of Belgium, Meise), LG (University of Liége) and CMV (Centre Marie-

Victorin, Vierves-sur-Viroin).

References and further reading

GRADSTEIN, S.R. & vin MeLIck, H.M.H., 1996. De Nederlandse
Levermossen en Hauwmossen. Flora en verspreidingsatlas van de
Nederlandse Hepaticae en Anthocerotae. Stichting Ulitgeverij Ko-
ninklijke Nederlandse Natuurhistorische Vereniging, Utrecht: 366
pp., 138 fig., 122 maps.
Paton, J.A., 1999. The liverwort flora of the British Isles. Harley
Books, Colchester: 626 pp.
SCHUMACKER, R. (ed.), 1985. Atlas de distribution des bryophytes de
Belgique, du Grand-Duché de Luxembourg et des fégions limit-
rophes. 1. Anthocerotae & Hepaticae (1830-1984). Jardin Botanique
National de Belgique, Meise: 41 pp., 13 fig., 169 maps.
SCHUMACKLR, R. & MARTINY, Ph,, 1995. Threatened bryophytes in
Europe including Macaronesia. Iz Red data book of European
Bryophytes. European Committee for the Conservation of Bryo-
phytes, Trondheim: 29-193.
SCHUMACKER, R. & VAN, ], 2000. Identification keys to the liver-
worts and hornworts of Europe and Macaronesia (distribution and
status). Documents de la Station scientifique des Hautes-Fagnes, 31:
100 pp.
SMITH. A LE. 1990, The liverwarts aof Rreirain and Treland Cam.
bridge University Press, Cambridge: 362 pp.
SOTIAUX, A, SOTINUX, O). & DUVIVIER, J.-P., 2003, Scapania calcicola,
hépatique boréo-montagnarde nouvelle pour la bryotlore belge, dans
le district Mosan. Belgian Journal of Botany, 135: 88-91.
SOTIAUX, A. & VANDERPOORTEN, A., 2001. Atlas bryologique du
7L Brabant wallon (Belgique). Lejesmnia (NS), 167: 1-77.
\ SOTIAUX, A. & VANDERPOORTEN, A., 2002. Checklist of the Bryo-
; " phytes of Belgium. Belgian [ournal of Botany, 134 (2): 97-120.
— VANDEN BERGHEN, C., 1979. Flore des hépatiques et anthocérotes de
Belgique. Jardin Botanique National de Belgique, Meise: 156 pp.
VANDEN BERGHEN, C., 1981. Flora van de levermossen en de hauw-

Lophocolea heterophylla (Hepatophyta), a common liverwort on mossen van Belgié. Nationale Plantentuin van Belgi¢, Meise: 152 pp.
decaying trees (:C) National Botanic Garden of Belgium, draw- VANDERPOORTEN, A., 1997. \ bryological survey of the Brussels
ing by O. VAN DE KERCKHOVE). Capital Region. Scripta Botanica Belgica, 14: 83 pp.

ANTHOCEROPHYTA - HORNWORTS
(HAUWMOSSEN - ANTHOCEROTES - 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 with approx. 120 (100-150) species worldwide.

The questionnaire has been completed by Herman STIEPERAERE and André SOTIAUX
(National Botanic Garden of Belgium).

@ Five species have been recorded. Most important geographical region i1s the
\_? Pleistocene sandy lowland (Flemish and Campine district). Habitat loss forms the
main threat. The species have a preference for 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 e/ a/. 2001). Knowledge is good. VANDEN BERGHEN (1979, 1981) published an
identification key for inland species. SCHUMACKER (1985) has edited a national distribution

PROKARYO T AN BOTANIC DIN ERSITY



atlas, while VANDERPOORTEN (1997) and SOTIAUX & VANDERPOORTEN (2001) published
regional distribution data. A recent checklist is available (SOTLAUX & VANDERPOORTEN
2002). Main collections are kept at the herbaria BR (National Botanic Garden of Belgium,
Meise), LG (University of Liege) and CMV (Centre Marie-Victorin, Vierves-sur-Viroin).

References and further reading
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BRYOPHYTA - MOSSES

(BLADMOSSEN - MOUSSES - LAUBMOOSE)
1 huge number of organisms have been called ‘mosses’, but the organisms in the present group are
the ‘common’ mosses. Subdivision is subject to discussion, but three classes are generally acce pted:

the Sphagnidae or peat mosses, the -Andreaeidae or granite mosses and the Bryidae or ‘frue’ 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-lignitied 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 STIEPERAERE and André SOTLAUX
(National Botanic Garden of Belgium).

g So far, 557 species have been recorded. Another 20 are expected. The total
“L’é number increased with 10% since 1985, due to dedicated research. The real trend
1s probably the reverse, as a result of habitat loss, 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. Some alien species are rapidly spreading (STIEPERAERE 1994, STIE-
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PERAERE & JACQUES 1996). The exploration of the urban environment has yielded
interesting discoveries during the last decade (STIEPERAERE & HOFFMANN 1993, ZWAENE-
POEL ¢# al. 1994, VANDERPOORTEN 1997, DURWAEL & LOCK 2000)). The bio-indicating role
of bryophytes for the water quality in Belgian rivers has been studied by Empamx (1973,
1974) and, more recently, VANDERPOORTEN & EMPAIN (1999). Regional distribution atlases
have been published by VANDERPOORTEN (1997) and SOTIAUX & VANDERPOORTEN (2001),
the latter offering an illustration of the dynamics (disappearance, expansion) of the
bryoflora on a local scale. A recent checklist is available (SOTIAUX & VANDERPOORTEN
2002). Main collections are kept at the herbaria BR (National Botanic Garden of Belgium,

Meise), LG (University of Liege) and CMV (Centre Marie-Victorin, Vierves-sur-Viroin).

3

Cam pylopus introflexus (Bryophyta), an established alien moss ( ¢ National Botanic Garden of Belgium, drawing by
Q. Van DE KLRCKHOVE).
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EUTRACHEOPHYTA - VASCULAR PLANTS
(VAATPLANTEN - PLANTES VASCULAIRES - GEFASSPFLANZEN)
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 vascular 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
(VARENPLANTEN - PTERIDOPHYTES - FARNPLANZEN)
A vernacular (paraphyletic) name for the following grounps of non seed-forming vascular

plants.

LYCOPHYTA - LYCOPHYTES
(LYC( JFIETEN - LYC()PHYTES)
Some 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 - Birlappe) homo-
sporous, Selaginellaceae (lesser clubmoss - mosvarens - sélaginelles - Moosfarne) and
Isoetaceae (quillworts - biesvarens - isoctes - Brachsenkraut) heterosporous; spores for

dispersal; terrestrial and aquatic species; approx. 1,000 species worldwide.
The questionnaire has been completed by Ronald VIANE (Ghent University).

i A total of 11 (nine according to some authors who consider Diphasiastrums issleri
™ o : . .

& and D. geilleri 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 lacustris occurs



near the Belgian border. Numbers have decreased since 1905, mainly due to habitat loss.
Most important geographical regions are the higher altitudes (Haute Ardenne, Ardenne)
and the Pleistocene sandy region (Flemish and Campine district). The Hautes Fagnes was
the sole region where Selaginella helvetica (single observation), and the now extinct Dipha-
stastrum issleri and Diphasiastrum complanatum, were tound. The other Diphasiastrum species,
except D. tristachynm, have disappeared too. Selaginella kraussiana 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. Some Lycopodiaceae are under pressurc
due to Picea and Pinus plantations. All habitats suffer from atmospheric deposition. Know-
ledge is good. An identification key is available in the flora of Belgium and neighbouring
regions (LAMBINON ¢/ a/. 1998, 2003). The Plant Atlas (VAN ROMPAEY & DELVOSALLE
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, [.ondon) and
LG (University of Liége).

References and further reading

LAWALREL, A., 1950. Flore générale de Belgique. Pteridophytes: 1-195.

OLLGAARD, B. & TinD, K., 1993. Scandinavian Ferns. Rhodos, Kopenhagen: 317 pp.

PAGE, C.N.,, 1997. The ferns of Britain and Ireland. 2™ edition. Cambridge University Press, Cambridge: 540 pp.
PRLLLY, R. (coll. BOUDRIE, M.), 2001. Les Fougeéres ct plantes alliées de France et d’Europe occidentale. Paris
Berbin: 43.2 pp.

RicH, T.C.G. & JERMY, A.C., 1998. Plant crib 1998. Botanical Society of the British Isles, London: vii + 391 pp.
TuTin, T.G., HEYwoobD, V.H., BURGES, N.A., VALENTINE, D.H. & MoORE, M.D., 1993. Flora Europaea.
Volume 1. Psilotaceae to Platanaceac. 2™ ed. Cambridge University Press, Cambridge: 629 pp-

VAN RomPAEY, E. & DELvosalLL, L., 1978. Atlas de la flore belge et luxembourgeoise. Ptéridophytes et
Spermatophytes. Commentaires | Atlas van de Belgische en Luxemburgse Flora. Pteridofyten en Spermatofyten.
Tekstgedeclte. National Botanic Garden of Belgium, Meise: 116 pp., 19 fig.

Van RompAEY, E. & DELVOsALLE, L., 1979. Atlas de la flore belge et luxembourgeoise. Ptéridophytes et
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SPHENOPHYTA - HORSETAILS
(PAARDESTAARTEN - PRELES - SCHACHTELHALME)
Only one recent genus: Egniseinn; not dichotomously branched; stems eustele-like
siphonostele; leaves scale-like macrophylls/megaphylls; sporangia on sporophores
in strobili at the apex of the stem; homosporous; dispersal by formation of spores; terrestrial

and semi-aquatic species; only 15 species worldwide.
The questionnaire has been completed by Ronald VIANE (Ghent University).

g:;; Seven species have been recorded, with an additional one to be expected. Species
} number remains constant, but wetland species show some decline. Eguisetum
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. rariegatum and the loam plateau and Gaume for E. fe/mateia. Knowledge is good. An
identification key is available in the flora of Belgium and neighbouring regions (LAMBINON
et al. 1998, 2003). The Plant Atlas (VAN 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 University) and LG (University of Liége).
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PTEROPHYTA - FERNS
(VARENS - FOUGERES - FARNE)
Not dichotomously branched; stems in some a protostele, in others siphonostele
or more complex types; leaves megaphylls; sporangia on sporophylls, sometimes
clustered in sori; all homosporous, except the heterosporous ‘waterferns’ Marsileales and
Salviniales; spores for dispersal; terrestrial, rarely aquatic species; approx. 11,000 species

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

(,\:/} So far, 42 species have been recorded, although some doubt exists
2 on the true native status of Botrychium simplex: (possible, but maybe
erroneous herbarium label), Mattenccia struthiopteris (almost certainly native),
Salvinia natans (doubtful) and _Azolla filiculoides (extinct and re-established).
Another four species could be expected. .Aspleninm is the most numerous
genus with eight species. Numbers have decreased since 1950 with 10% to
12%, or four or five species, mainly due to habitat loss. 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). In Lower Belgium, old walls, quays and
graveyards in historic cities are important habitats for ferns (JADEM 1975,
LAN LANDUYT & HEYNEMAN 1999). Knowledge is good. An identification
key isavailable in the flora of Belgium and neighbouring regions (LAMBINON
et al. 1998, 2003). The Plant Atlas (VAN ROMPAEY & DELVOSALLE 1979)
gives distribution maps for almost all species. Main collections are kept at the
herbaria BR (National Botanic Garden of Belgium, Meise), GENT (Ghent
University) and LG (University of Liége).
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gium, drawing by A. CLEUTER).
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SPERMATOPHYTA - SEED PLANTS
(ZAADPLANTEN - SPERMATOPHYTES - SAMENPFLANZEN)
Seed plants form seeds for dispersal; a seed consists of a seed coat (integuments),
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
(NAALDBOMEN, CONIFEREN - CONIFERES - NADELHOLZER, G \BELNERVIGE NACKTS.AMER)
Logether with the three divisions lacking in Belgrum commonly grouped as
gymnosperms; ovules exposed on the surface of megasporophylls; fertilisation
of egg cell by one sperm of male gametophyte; stored food in seed is provided by female
gametophyte; approx. 630 species worldwide.
' A”M“L\ Only two species are considered indigenous: Juniperus communis and Taxus baccata,
L‘w with conflicting opinions on the true nature of a few stands of Pinus sylrestris. The
latter is often planted in sylviculture, as other Pinus species are and, primarily, Picea abies
(for the former coal mining industry and for wood production). Many individual localities
of Taxus baccata and Pinus sylvestris 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 (LAMBINON ef a/. 1998, 2003). The Plant Atlas (VAN ROMPAEY &
DELVOSALLE 1979) gives distribution maps for the species, except for Pinus sylvestris. Main
collections are kept at the herbaria BR (National Botanic Garden of Belgium, Meise),
GENT (Ghent University) and LG (University of Liege).
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ANGIOSPERMAE (syn. ANTHOPHYTA) - FLOWERING PLANTS
(BI.()EMPI./\NTEN, ANGIOSPERMEN - ANGIOSPERMES, PLANTES A FLEURS - BEDECKTSAMER,
BLUTENPFLANZEN)
Flowerlike reproductive structures; ovules enclosed by carpels often differen-
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 contain mature ovaries, 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
w species naturalised since a long time). This figure also varies with the taxonomic
status given to the taxa in apomictic genera such as Taraxacum, Hieracium, Rubus, Alchemilla,
etc. One taxon on the level of variety is endemic: Sempervivam funckii var. aqualiense (but
some authors consider it to be a triple hybrid). Another taxon, Bromus bromoidens, almost
exclusively restricted to Belgium, has not been seen since 1935 (TOURNAY 1968). The
territory is divided in a number of geographical regions, called plant districts, each of them
with its own characteristic flora. VAN LANDUYT e/ a/. (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), salt 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 20" century are
mainly the result of dedicated research in difficult groups such as bramble, some genera of
orchids (BOURNERIAS 1998, TyTECA 2003) or neglected groups like thalassochorous species
(RAPPE 1996) and indigenous trees and shrubs (MAES 1997, 2002). An important trend is the
rapid spread of alien species due to increased human transport activity or deliberate
introduction (LAMBINON 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 irreversible 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
(RaPPE 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 STIEPERAERE & FRANSEN (1982). DELVO.
SALLE ef al. (1969) and VANHECKE (1985) have drawn a list of threatened species. An
identification key is available in the flora of Belgium and neighbouring regions (LAMBINON
et al. 1998, 2003). The Plant Atlas (VAN ROMPAEY & DELVOSALLE 1979) 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 LANDUYT e/ a/. (1999).
A synthesis of trends and threats at province level is presented by BERTEN & GORA (2002).
Also in Flanders, a register with ecological indicator values for the inland vascular flora is
available on cd-rom (BIESBROUCK ef a/. 2001). A document established through a similar
approach, but restricted to woodland plants, is published for the southern part of the country
(DULIERE ef al. 1996). Main collections are kept at the herbaria BR (National Botanic Garden
of Belgium, Meise), GENT (Ghent University) and LG (University of Liege).

Refereinces and further reading

BERTEN, B. & GoORrA, L., 2002. Evolutie van het
plantenbestand in de provincie Limburg. Rode Lijst
van planten en plantengemeenschappen in Limburg.
Rapport Instituut voor Natuurbehoud, Brussel, 2002-
02: 137 + 24 pp.

BiisBrouck, B., Es, K., Van LaapuyT, W, VaN
HECKE, L., HERMY, M. & VAN DEN BreMmT, P., 2001.
Een ecologisch register voor hogere planten als instru-
ment voor het natuurbehoud in Vlaanderen. Rapport
Vlina 00/01. Flo.wer vzw., [nstituut voor Natuurbe-
houd, Nationale Plantentuin van Belgié en KUL in
opdracht van de Vlaamse Gemeenschap, Brussel: 50
pPp., cd-rom with manual: 79 pp.

BotRrRnLRIAS, M., 1998. Les Orchidées de France, Bel-
gique et Luxembourg. Societe Frangase d’Orchidophi-
lie, Paris et Biotope, Montpellier: 416 pp.
DELvOsALLE, L., DEMARET, F., LAMBINON, J. & Law
\LRLE, A., 1969. Plantes rares, disparues ou menacées
de disparition en Belgique: I’appauvrissement de la
flore indigéne. Ministére de I’ Agriculture, Administra-
tion des Eauxet Foréts, Service des Réserves Naturelles
et de la Conservation de la Nature. Travaux n” 4: 129
PP-

DULIERE, J.-F., TANGHE, M. & MarLAISSE, F., 1996.
Répertoire des groupes écologiques du fichier écologi
que des essences. Ministére de la Région wallonne,

1 dscum album (Angiospermae), a flowering half-parasite (¢ National Botanic  pGRNE. Division de la Nature et des Foréts Jambes:
Garden of Belgium, drawing by G. v \N ASSCHE). 319 pp.

FABRI, R., 1993. Umbelliferae. Flore générale de Belgi-
que. Spermatophytes. Vol. V', fasc. 2: 109-360, 40 fig,.
Hostr, I & VERLOOVE, F., 2001. De opgang van Cj-grassen (Poaceae, Paniceae) in de snel evoluerende
onkruidvegetaties in maisakkers tussen Brugge en Gent (Vlaanderen, Belgi€). Dumortiera, 78: 2-11.
LAMBINON, ]., 1997, Introduction of non-native plants into the natural environment. Nature and Environment
(Council of Europe), 87: 29 pp.
Maks, B., 1997. Aandacht voorinheemse bomen en struiken. Streepgaad, 3 (2): 76-78. (with determination keys for
Crataegus and Rosa)
MaEs, B., 2002. Bijzondere inheemse bomen en struiken. De Lervende Natuur, 103: 86-87.
RAPPE, G., 1996. Verspreiding en populatiedynamiek van thalassochore zaadplanten aan de Belgische kust.
Dumortiera, 64-65: 8-13.
RAPPE, G., 2000. De opmars van Cochlearia danica langs de Vlaamse verkeersassen. Streepgaad, 6/2: 12.
RicH, T.C.G. & Jurnmy, A.C., 1998. Plant crib 1998. Botanical Society of the British Isles, London: vii + 391 pp.
STack, C., 1997. New Flora of the British Isles. 2 edition. Cambridge University Press, Cambridge: 1130 pp.
STIEPERAERE, H. & FRANSEN, K., 1982. Standaardlijst van de Belgische vaatplanten, met aanduiding van hun
zeldzaamheid en socio-oecologische groep. Dumortiera, 22: 1-41.
TOURNAY, R., 1968. Le Brome des Ardennes, ‘Bromus arduennensis’, et ses proches, B. secalinus et B. grossus. Bulletin du
Jardin Botanique National de Belgique, 38: 295-380.
TuTin, T.G., HEYwooD, V.H., BURGES, N.A., MOORE, M.D., VALENTINE, D.H., WALTER, S.M. & WEBB, D.A.,
1968-1980. Flora Europaea. Volumes 2-5. Cambridge University Press, Cambridge: 469 + 385 + 505 + 452 pp.
TuTiN, T.G., HFywooDb, V.H., BUrRGLES, N.A., VALENTINE, D.H. & MooORE, M.D., 1993. Flora Europaca.
Volume 1. Psilotaceae to Platanaceae. 2* ed. Cambridge University Press, Cambridge: 629 pp.
TyTEcA, D., 2003. The specific diversity of Orchidaceae: an overview of contributions to the Belgian and
European Floras over the 20 century. Iz RAPPE, G., BUsscHOTS, K. & ROBBRECHT, F. (eds), BBB 2001 -
Botanical Biodiversity and the Belgian expertise. Proceedings of a symposium held in 2001 at the National Botanic
Garden of Belgium. Scripta Botanica Belgica, 24: in press.

PROKARY OTIC AND BOT ANIC DIVERSITY



VAN LanpuyT, W, HEYLEN, O., VANHECKE, L., BAETE, H. & VAN DEN BREMT, P., 1999. Hoof dstuk 13. Hogere
planten. Iz KUTJKEN, E. (ed.). Natuurrapport 1999. Toestand van de natuur in Vlaanderen: cijfers voor het beleid.
Mededelingen ran het Instituut roor Natunrbehond, 6: 87-91.

Van LanpuyT, W., HEYLEN, O., VANHECKE, L., VAN DEN BrREMT, P. & BAETE, H., 2000. Verspreiding en
evolutie van de botanische kwaliteit van ecotopen gebaseerd op combinaties van indicatorsoorten uit de Florabank.
Rapport Vlina project 96,/02. Flo.Wer vzw., Instituut voor Natuurbehoud, Nationale Plantentuin van Belgié en
Universiteit Gent in opdracht van de Vlaamse Gemeenschap binnen het kader van het Vlaams Impulsprogramma
Natuurontwikkeling: 237 pp.

VAN RoMPAEY, E. & DELVOSALLL, L., 1978. Atlas de la flore belge et luxembourgeoise. Ptéridophytes et
Spermatophytes. Commentaires | Atlas van de Belgische en Luxemburgse Flora. Pteridofyten en Spermatofyten.
Tekstgedeelte. National Botanic Garden of Belgium, Meise: 116 pp., 19 fig.

VAN RoMPAEY, E. & DELVOSALLE, L., 1979. Atlas de la flore belge et luxembourgeoise. Ptéridophytes et
Spermatophytes | Atlas van de Belgische en Luxemburgse Flora. Pteridofyten en Spermatofyten. National Botanic
Garden of Belgium, Brussels: 1530 maps.

VANHECKE, L., 1985. Beschermde en bedreigde plantesoorten in Belgié: de toestand in 1985. Publicaties Nat-
unrbistorisch Genootschap Limburg, 35 (3-4): 27-35.

VERLOOVE, F., 2002. Ingeburgerde plantensoorten in Vlaanderen. Mededelingen ran het Instituut voor Natuurbehond,
20: 227 pp.

WISSKIRCHEN, R. & HARUPLER, H., 1998. Standardliste der Farn- und Bliitenpflanzen Deutschlands. E. Ulmer,
Stuttgart: 765 pp.

EUMYCOTA - TRUE FUNGI
[(ECHTE) ZWAMMEN - CHAMPIGNONS - ECHTE PILZE]
The true fungi are mostly terrestrial, heterotrophic organisms; cells have a cell
? wall containing chitin; although unicellular forms exist (= yeasts), most ate
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 - FLAGELLATENPILZE)
Recently, strong evidence has been put forward that this is a paraphyletic group (BARR 2001,
SCHUSSLER e/ al. 2001). Aseptate or coenocytic hyphae; reproduce asexually by
forming zoospores; sexual reproductionis unknown or doubtful in most species; oogamous
reproduction (oospores) is however known in the Monoblepharidales; inhabitants of soil,
fresh water and estuaries; most live saprobic, but pathogens of plants (Syuchytrinm, Olpidinm,
vector of plant pathogenic viruses), other fungi and animals are known; approx. 914 species

worldwide, e.g. many ‘water moulds’, Allomyces, etc.

The questionnaite has been completed by André FRAITURE (National Botanic Garden of
Belgium).

i A list with 57 species has been published at the end of the 19" century (DE
{Lu;) WILDEMAN & DURAND 1898-1907). This group is pootly known in Belgium.
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‘ZYGOMYCOTA’ (incl. GLOMEROMYCOTA) - ZYGOMYCETES
(JURZWAMMEN, WIERZWAMMEN - ZYGOMYCETES - JOCHPILZE)
The ecologically and economically important arbuscular mycorrbizal ( AN) fungi, crucial in
the ecology and physiology of land plants, together with Geosiphon pyriformis, an endocyto-
biotic fungus, have recently been separated from the Zygomycota and put in a phylum of their own: the
Glomeromycota (SCHUSSLER ef al. 2001). .15 the major part of the latter used to be classified within
the class Zygonaycetes, both phyla are still treated together here. Moreover, there is strong evidence that
the remainder of the Zygomycota, i.e. excluding the Glomeromycota, is in fact a paraphyletic gronp
(SCHUSSLER ¢f al., op.cit.).

Aseptate or coenocytic hyphae; reproduce ascxually by forming non-motile spores 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 fungus without a fruiting body; species of the class Zygomycetes live on a variety of
substrates: soil, dung, plants, mushrooms, animals (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 digestive tract of arthropods; approx. 1,090 species worldwide.

NO questionnaire has been returned.

A

"1, VANDEVEN ¢/ a/. (1996) mention only 15 species, but this figure is irrelevant,

N merely being the number of taxa observed during fieldwork focused on macro-
tungi. THOEN (1988) mentions four species of Fndogone (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 of Micro-organisms, (Agro-)industrial Fungi
& Yeasts Collection (BCCM™/MUCL, http://www.belspo.be/bcecm/mucl.htm) and Biome-
dical Fungi & Yeasts Collection (BCCMTM IHEM, http://www.belspo.be/bccm/ihem.htm).

Re ferences and further reading

ALLXOPOULOS, C., Mins, C & BLACKWELL, M., 1996. Introductory mycology. Fourth edition. Wiley & Sons,
New York: 869 pp.

Brnny, G.L., 2001, Zygomycota: Trichomycetes. Iz Mc LAUGHLIN, D. J., Mc LAUGHLIN, E.G. & LEMKE, P.A.
(eds), The Mycota. VII. Systematic and Evolution: part . Springer-Verlag, Berlin: 147-160.

Binny, G.L., HUMBER, R.A. & MorTON, J.B., 2001. Zygomycota: Zygomycetes. In: Mc LAUGHLIN, D.].,
Mc LAt GHLIN, E.G. & LEMKE, P.A. (eds), The Mycota, VII. Systematic and Evolution: part A. Springer-Verlag,
Berlin: 113-146.

SCHUSSLER, A., SCHW ARZOTT, D. & WALKER, C., 2001. A new fungal phylum, the Glomeromycota: phylogeny
and evolution. Mycological Research, 105 (12): 1413-1421.

THOEN, D., 1988. Catalogue des champignons hypogés de Belgique et du Grand-Duché de Luxembourg.
Dumortiera, 41: 4-18.

AscoMYCOTA (excl. LABOULBENIALES and LICHENISED ASCOMYCETES) - ASCOMYCETES
(ZAKJESZWAMMEN - ASCOMYCETES - SCHLAUCHPILZE)
Septate hyphae; sexual spores (ascospores) arc formed 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 exhibit
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
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as saprobes, parasites and predators: soil, 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 all in: approx. 32,800 species worldwide; excluding
the groups mentioned in the above title (they are treated separately below): approx. 17,400

species.

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).

(:“’M Approx. 2,000 (between 1,800-2,200) species are known from Belgium, but this

\“‘7& estimation is not complete since some taxa are not taken into consideration,
including among others the yeast Dekkera bruxellensis (involved in the spontaneous
fermentation that yields the lambic and gueuze beers, typical for the vicinity of Brussels).
In 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 (VANDEVEN ef a/. 1996). A Red List of some
macrofungal taxa, including information on a number of trends, is available for the
northern part of the country (WALLEYN & VERBEKEN 1999). Two sets of distribution
maps of macrofungi (incl. Basidiomycota) have been published (HEINEMANN & THOEN
1981, FRAITURE ef a/. 1995). The herbaria at the National Botanic Garden of Belgium (BR),
Ghent University (GENT) and University of Liege (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 (BCCM ™ /MUCL, http://www.belspo.be/bccm/mucl.htm) and Biomedical
Fungi & Yeasts Collection (BCCM™/IHEM, http://www.belspo.be/bccm/ihem.htm).

References and further reading

BARR, D.J., 2001. Ascomycota. Im: MC LACGHLIN, D.J., Mc LAUGHLIN, E.G. & LEMKE, P.A. (eds), The Mycota.
VII. Systematic and Evolution: part A. Springer-Verlag, Berlin: 161-177.

BREITENBACH, J. & KRANZLIN, F., 1981. Champignons de Suisse. Tome 1. Les Ascomycetes. Mykologia, Lucerne:
310 pp., 390 color photos.

CANON, P.F., HAWKSWORTH, D.L. & SHERWOOD-Pint, M.A., 1985, The British Ascomycotina - an annotated
checklist. Commonwealth Agricultural Bureaux, Slough: 302 pp.

DE HOOG, G.S., GUARRO, J., GENF:, | & FIGUERAS, M. J., 2000. Atlas of clinical fungi. 2" edition. Centraalbureau
voor Schimmelcultures Universitat Rovira i Virgili: 720 pp.

ELLis, M.B. & ErLls, ].P., 1997. Microfungi on land plants. An Identification handbook. Richmond Publishing,
Slough: 868 pp.

ErLis, M.B. & ELLIs, J.P., 1998. Microfungi on miscellaneous substrates. An identification handbook. Richmond
Publishing, Slough: 244 pp.

FRAITURL, A., HEINEMANN, P, MONNENS, |. & THOLN, D., 1995. Distributiones Fungorum Belgii et Luxem-
burgi. Part 2. Scripta Botanica Belgica, 12: 1-136, 57 maps.

HANLIN, T.H., 1992, 1998. Illustrated genera of Ascomycetes. The American Phytopathological Society, ['SA.
Vol. 1: 263 pp., vol. 2: 258 pp.
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HimeEmMANN, P & THoen, D., 1981. Distributiones Fungorum Belgii et Luxemburgi. Part 1. Jardin Botanique
National de Belgique, Meise: 56 pp., 80 maps.

PHiLLIPS, R., 1981. Paddestoelen en schimmels van West-Europa. Spectrum, Utrecht-Antwerpen: 288 pp.
[originally in English (Pan Books), also in French (Solar) and other languages]

VERMEULEN, H., 1999. Paddestoelen, schimmels en slijmzwammen van Viaanderen. De Wielewaal Natuurvereni-
ging vzw, Turnhout: 648 pp.

WaLLEYN, R & VERBEKEN, A., 1999. Een gedocumentecrde Rode lijst van enkele grocpen paddestoelen
(macrotungi) van Vlaanderen. Mededelingen van het Institunt roor Natuurbeboud, 7: 84 pp.

ASCOMYCOTA, 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
mLL'Lf: (Insecta, Coleoptera). Half of these species belong to the genus I.abonlbenia (DE
KESEL 1998). The group is poorly studied, but relatively well known in Belgium. Another
007 sherias ran he avproted, on other asthesecds, Tro sceantly Aescellod spucics ases fon
the time being, only known trom Belgium: Phaulomyces simplocariae and Laboulbenia hyalo-
poda. A checklist (DE KESEL & RAMMELOO 1992) and (unpublished) flora (DE KESEL 1997)

exist. Partial results of the latter (identification keys for the genera Laboulbenia and

Rbachomyces and for the species on cockroaches) have been published (DE KESEL 1998,
2001, 2002).

References and further reading

BrnjaMiIN, R.K., 1971, Introduction and supplement to Roland Thaxter’s contribution
towards a monograph of the Laboulbeniaceae. Bibliotheca Mycologica, 30:1-155.

Dr KeSEL, A., 1997. Contribution towards the study of the specificity of Laboulbe-
niales (Fungi, Ascomycetes), with particular reference to the transmission, habitat
preference and host-range of Laboulbenia slackensis. University of Antwerp (Belgium).
Ph.D. thesis: 132 pp.

DE KtsSEL, A., 1997. Flora van de Laboulbeniales in Belgié. University of Antwerp
(Belgium). Appendix Ph.D. thesis: 176 pp., 79 pl.

DEKESFL, A., 1998. Identification and host-range of the genus Labou/benia in Belgium.
Sterbeeckia, 18: 13-31.

Dri. KESEL, A., 2001. Laboulbeniales (Fungi, Ascomycetes) from Belgian Blattodea.
Bulletin van de Koninklijke Belgische 1 ereniging voor Entomologie, 137: 101-106.

Di: KESEL, A., 2002. et genus Rhachamyces (Ascomycetes, Laboulbeniales) in Belgié.
Sterbeeckia, 21/22: 74-84.

DE KESEL, A. & RAMMELOO, J., 1992. Check-list of Laboulbeniales (Ascomycetes) of
Belgium. Belgzan Journal of Botany, 124 (2): 204-214.

HULDEN, L., 1983. Laboulbeniales (Ascomycetes) of Finland and adjacent parts of the
USSR. Karstenia, 23: 31-136.

MaJEWSKI, T., 1994. Laboulbeniales of Poland. Polish Botanical Studies, 7: 466 pp.
SANTAMARIA, S., 1998. Laboulbeniales, 1. Laboulbenia. Flora Mycologia Iberica.
Volume 4. ]. Cramer in der Gebr. Borntraeger Verlagsbuchhandlung, Stuttgart: 186
pp., 41 fig.

SCHFLOSKE, H.W'., 1969. Beitrige zur Biologic, Okologic und Systematik der Laboul-
beniales (Ascomycetes) unter besonderer Beriicksichtigung des Parasit-Wirt-Verhilt-

Peyritschiella heinemanniana (Laboulbeniales), a staphy- nisses. Parasitologische Schriftenreibe, 19: 176 pp.
linid beetle parasite newly described from Belgium TAavaRres, L1, 1985. Laboulbeniales (Fungi, Ascomycetes). Mycologia Memoir,9: 627 pp.
(¢ National Botanic Garden of Belgium, drawing by WEIR, A., 1996. A preliminary host-parasite list of British Laboulbeniales (Fungi;

O. VAN DE KI:RCKHOVE).
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Ascomycotina). Entomolngist, 115: 50-58.
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‘LICHENES’ - LICHENS
(KORSTMOSSEN - 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
tilamentous, unicellular eukaryotic or prokaryotic (Cyanobacteria); lichens are named after
the fungus, 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. Included here are some

other fungi that are usually studied by lichenologists.

No questionnaire has been returned. The tollowing information has been compiled from
the literature by Guido RAPPE (National Botanic Garden of Belgium).

C:ml This element of the flora is reasonably well known. A total of 977 taxa are
w concerned: 832 lichens, 19 lichenicolous lichens, 109 lichenicolous fungi, 4 doubt-

fully lichenised fungi and 13 non-lichenised fungi. Some 200 dubious taxa have been
mentioned for the country, but not accepted. Twenty-five taxa have been originally
described from Belgium, of which only 16 are accepted (11 lichens, five lichenicolous
fungi). Forty-eight lichens and one lichenicolous fungus 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 (SO, 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 stone
artifacts, such as in old graveyards, with their variety in used materials (e.g. ZWAENEPOEL ¢/
al. 1994). A checklist for Belgium, Luxembourg and northern France has recently been
published (DIEDERICH & SERUSIAUX 2000). Recent identification literature is of foreign
origin: POELT & VEzDA (1977, 1981), PURrViS ef a/. (1992), WIRTH (1987), APTROOT & VAN
HERK (1994). A key to the Belgian macrolichens is in preparation.

References and further reading

APTROOT, A. & VAN HERK, K., 1994. Veldgids korstmossen. Stichting Uitgeverij KNNV, Utrecht: 144 pp.
ASPERGES, M., 1983. De Cladonia’s uit de sectie Cocciferac in Belgié. PhD thesis. Universitaire Instelling
Antwerpen, Yilrijk, 2 volumes: 211 + 522 pp., 99 photos.

Dbt RIcH, P., 1989. Les lichens épiphytiques et leurs champignons lichénicoles (macrolichens exceptés) du
Luxembourg. Traraux scientifiques du Musee national d'Histoire naturelle de Luxembonrg, 14: 268 pp.

DIEDERICH, P., 1990. Atlas des lichens épiphvtiques et de leurs champignons lichénicoles (macrolichens exceptés)
du Luxemboutg. Traraux scientifiques du Musée national d Histoire naturelle de Iuxembonrg, 16: 72 pp.

DikDLRICH, P. & SERUSLAUY, E. (collaboration of P.P. vAN DEN Booy and A.M. BRAND), 2000. The Lichens and
Lichenicolous Fungi of Belgium and Luxembourg. An Annotated Checklist. National Museum of Natural History,
Luxembourg: 207 pp.

HinnipaaN, E., 1978, De Nederlandse Cladonia’s. 24 druk. ¥ etenschap pelijke Mededelingen KNIN'T", 24: 80 pp.
HoFrrMANN, M., 1993, Verspreiding, fytosociologie en ecologie van epifyten en epifytengemeenschappen in Oost-
en West-Vlaanderen. Doktoraatsverhandeling, Universiteit Gent: 763 pp.

PorLT, J. & Vizba, A, 1977, 1981. Bestimmungsschlissel curopaischer Flechten. Vaduz, Cramer. Erginzung-
sheft I 258 pp., Erginzungshett I1: 390 pp.

Prrvis, W, Copping, B.J., HAWKSWORTH, D.L., James, P.W. & MoOORL, D.M., 1992. The Lichen Flora of
Great Britain and Ireland. Natural History Museum Publications in association with The British Lichen Society,
London: 710 pp. (includes non-lichenised ascomycetes on bark, normally studied by lichenologists)

WirTH, V., 1995. Die Flechten Baden-Wirttembergs. Ulmer, Stuttgart, 2, vollig neubearbeitete und erweiterte
Auflage: 1006 pp., 610 photos, 996 maps.

ZWAENEPOEL, A., HOFFMANN, M. & VANALLEMEERSCH, R., 1994. Mossen, korstmossen en varens op muren en
grafstenen van het Brugs kerkhof. Groenkontakt, 4: 27-38.
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BASIDIOMYCOTA
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: Basidiomycetes s.s.,

Urediniomycetes (mainly the rusts) and Ustilaginomycetes (mainly the smuts).

BASIDIOMYCOTA, partim BASIDIOMYCETES s.s. (syn. HYMENOMYCETES s.l.) -
BASIDIOMYCETES
(BUISJESZWAMMEN - BASIDIOMYCETES - STANDERPILZE)
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 reshuffled by detailed microscopic
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; Basidiomvcetes are mainlv terrestrial organisms: many are imnnr-

tant ectomycorrhizal species; approx. 20,400 species worldwide.

A questionnaire for the macrospecies has been completed by André FRAITURE (National

Botanic Garden of Belgium).

™ The species number of the basidiomycete macrofungi in Belgium is estimated at

~ g]:(b 2,910 (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 WILDEMAN & DURAND (1898-1907),
incomplete checklist in VANDEVEN ¢/ a/. (1996). Declining in numbers. Basidiomycetes are
present in all 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 1956, DARIMONT
1975, THOEN 1977, FRAITURE 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 1999). Two sets of distribution maps of macrofungi (including
Ascomycota) have been published (HEINEMANN & THOEN 1981, FRAITURE e a/. 1995). The
herbaria at the National Botanic Garden of Belgium (BR), Ghent University (GENT) and
University of Liege (LG) harbour the largest collections.

References and further reading

BREITENBACH, ]. & KRANZLIN, F., 1986. Champignons de Suisse. Tome 2. Champignons sans lames. Hétéro-
basidiomycétes, Aphyllophorales, Gastéromycétes. Mykologia, Lucerne: 411 pp., 528 photos couleurs.
BREITENBACH, . & KRANZzLIN, F., 1991. Champignons de Suisse. Tome 3. Bolets et champignons a lames.
Premiére partie. Strobilomycctaceae et Boletaceae, Paxillaceae, Gomphidiaceae, Hygrophoraceae, ‘I'richolomata-
ceae, Polyporaceae (lamellées). Mykologia, Lucerne: 364 pp., 450 photos couleurs.

BREITENBACH, ). & KRANZLIN, F., 1995. Champignons de Suisse. Tome 4. Champignons a lames. Deuxiéme
partie. Eintolomatacede, Pluteaceae, Amanitaceae, Agaricaceae, Coprinaceae, Bolbitiaceae, Strophariaceae. Myko-
logia, Lucerne: 371 pp., 465 photos couleurs.

DANNCKE, R.M,, 1993, 1200 Pilze in Farbtotos. AT Verlag, Aarau-Stuttgart: 1179 pp.
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DARIMONT, F., 1975. Recherches mycosociologiques dans les foréts de Haute Belgique. Essai sur les fondements de
la sociologie des champignons supérieurs (2 tomes). AMemeires de ['lnstitut royal des Sciences naturelles de Belgique,
170: xiv -+ 220 pp.

DEMOULIN, V., 1969. Les Gastéromycétes. Introduction a ’étude des Gastéromycétes de Belgique. Les Naturalistes
Belges, 50: 225-270.

Eniis, M.B. & ELLs, J.P., 1997. Microfungi on land plants. An identification handbook. Richmond Publishing,
Slough: 868 pp.

Erus, M.B. & ELLs, ].P., 1998. Microfungi on miscellaneous substrates. .\n identification handbook. Richmond
Publishing, Slough: 244 pp.

ERIkssoN, J., HjorTsTAM, K. & RyYVARDEN, L., 1973-1988. The Corticiaceae of North Europe (8 vols).
Fungiflora: 1631 pp.

FRAITURE, 2\., 2003 (in prep.). PhD thesis. University of Louvain-la-Ncuve.

FRAITURF, A, HEINEMANN, P., MONNENs, J. & THoEN, D., 1995. Distributiones Fungorum Belgii et Luxem-
burgi, fasc. 2. Scripta Botanica Belgica, 12: 136 pp., 57 maps.

HEILMANN-CLAUSEN, J., VERBEKEN, A. & VESTERHOLT, A., 1998. The genus Lartarius. Fungi of Northern
Europe. Vol. 2. The Danish Mycological Society: 287 pp.

HEINEMANN, P. & DARIMONT, F., 1956. Premiéres indications sur les relations entre les Champignons et les
Groupements végétaux de Belgique. Les Naturalistes belges, 37: 141-155.

HEINLMANN, P & THOEN, D., 1981. Distributiones Fungorum Belgii et Luxemburgi, Part 1. Jardin Botanique
National de Belgique, Mcise: 56 pp., 80 maps.

JuricH, X', 1984. Die Nichtblitterpilze, Gallertpilze und Bauchpilze (Aphyllophorales, Heterobasidiomycetes,
Gastromycetes). Kleine Kryptogamenflora. Band I1b)1. Basidiomyceten. 1. Teil. Gustav Fisher Verlag, Stuttgart,
New York: 626 pp.

KEIZER, G.]., 1997. Paddestoelenencyclopedie. R & B: 288 pp.

MOSER, M., 1978. Die Rohrlinge und Blitterpilze (Polyporales, Boletales, Agaricales, Russulales). Kleine Krypto-
gamenflora. Band 11b/2. Basidiomyceten. 2. Teil. Gustav Fisher Verlag, Stuttgart, New York: 532 pp.

PuiLips, R., 1981. Paddestoclen en schimmels van West-Furopa. Spectrum, Utrecht-Antwerpen: 288 pp.
foriginallv in English (Pan Books), also in French (Solar) and other languages|

RYVARDEN, L. & GILBERTSON, R.L., 1993-1994. European Polypores (2 volumes). Synopsis Fungorum, 6-7:
746 pp.

THOEN, D., 1977, Contribution 4 I’étude des mycocénoses des pessiéres artiticielles d”Ardenne luxembourgeoise.
Thése de doctorat. Fondation Universitaire L.uxembourgeoise, 2 volumes: x + 237 pp., 118 pp. + 22 pl.
VaNky, K., 1994, European Smut Fungi. Gustav Fisher, Stuttgart: 570 pp.

VERBEKEN, A., FRAUTEVRE, A & WALLI YN, R., 1995-1998. Bijdragen tot de kennis van het genus actarins in
Belgi¢. 1-1\'. Mededelingen van de -1ntwer pse Mycologische Kring, 1995-1998.

VERMEL LEN, H., 1999, Paddestoelen, schimmels en slijmzwammen van Vlaanderen. De Wielewaal Natuurvereni-
ging vzw, Turnhout: 648 pp.

WALLE YN, R. & VERBLKEN, A., 1999. Een gedocumenteerde Rode lijst van enkele groepen paddestoelen
(macrofungi) van Vlaanderen. Mededelingen Instituut voor Natuurbehoud, 7: 84 pp.

WiLson, M. & HENDERsON, D.M., 1966. British Rust Fungi. The University Press, Cambridge: xviii + 384 pp.

7

Suillus [utens (Basidiomycota), a mushroom (¢ National Botanic Garden of Belgium, drawing by O. VAN DE
KERCKHOVE).
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BASIDIOMYCOTA, partim UREDINIOMYCETES - RUSTS
(ROESTZW \MMEN - ROUILLES, URE:DINEES - ROSTPILZE)
Mycelia 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
causing major diseases; 8,057 species worldwide, 6,929 of which belong to the order

Uredinales.

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

A

< 1. Dt WILDEMAN & DURAND (1898-1907) mention 189 species. VANDEVEN e/ al.
H"J (1996) include 126 taxa, many with the rank of torma or varietas, 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 further reading

ELLis, M.B. & FLuis, J.P., 1997, Microfungi on land plants. An identification handbook. Richmond Publishing,
Slough, 868 pp. (new enlarged edition)

GaMann, E, 1959. Die Rostpilze Mitteleuropas. Beitrage zur Kryptogamentlora der Schweiz, Bern, 12.
HENDERSON, D.M. & Bi.nNILL, AP, 1979. British Rust Fungi: additions and corrections. Notes from the Royal
Botanic Garden inml)mg/) 37: 475-501.

D, T, 12010 Vaddoswociin cuosaummiels van W est-ruropa. dpectrum, Utrecht-Antwerpen: 288 pp.
[originally in English (Pan Books), also in French (Solar) and other languages)

POELT, J. & ZWETKO, P, 1997. Die Rostpilze Osterreichs - 2: revidierte und erweitere Auflage des Catalogus
Florac Austriae. Teil 3, Heft 1: Uredinales. Biosystematics and Ecology Series, 12: 3065 pp.

SwanN, E.C, FriLDERs, E.M. & Mc LAUGHLIN, D.J., 2001, Urediniomycetes. Im: Mc LAUGHLIN, D.J.,
Mc LAUGHLIN, E.G. & LEMKE, P.A. (eds). The Mycota. VII. Systematic and Evolution: part B. Springer-Verlag,
Berlin: 37-56.

WiLson, M. & HiNDERSON, D.M., 1966. British Rust Fungi. 'I’he University Press, Cambridge: xviii + 384 pp.

BASIDIOMYCOTA, partim USTILAGINOMYCETES - SMUTS
(BRANDZW AMMEN - CHARBONS, USTILAGINEES - BRANDPILZE)
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 RAPPE (National Botanic Garden of Belgium).

™1 DE WILDEMAN & DURAND (1898-1907) mention 48 species. VANDEVEN e/ al.
(1996) include 17 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-

tungi’ group in Belgium is available.

References and further reading

BAUER, R., BEGEROW, D. OBERWINKLER, F., PIEPENBRING, M. & BERBEE, M.I.., 2001. Ustilaginomycetes. In:
Mc LAUGHLIN, D). J., MCLAUGHLIN, E.G. & LEMKE, P.A. (eds). The Mycota. V1L Systematic and Evolution: part
B. Springer-Verlag, Berlin: 57-83.

ELLis, M.B. & ELLIs, J.P., 1997. Microfungi on land plants. An identification handbook. Richmond Publishing,
Slough, 868 pp. (new enlarged edition)

PurLLes, R., 1981. Paddestoclen en schimmels van West-Europa. Spectrum, Utrecht-Antwerpen: 288 pp.
|originally in English (Pan Books), also in French (Solar) and other languages|
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ScHoLz, H. & Schovrz, L., 1988. Die Brandpilze Deutschlands (Ustilaginales). Englera, 8: 691 pp.

VANKY, K., 1994, European Smut Fungi. Gustay Fisher, Stuttgart, 570 pp.

Z0GG, H., 1985. Brandpilze Mitteleuropas unter besonderer Bertcksichtigung der Schweiz. Cryptogamica Helvetica,
16: 277 pp.

‘DEUTEROMYCETES’ (syn. DEUTEROMYCOTINA, FUNGI IMPERFECTI) -
DEUTEROMYCETES, ANAMORPHIC FUNGI
(DEUTEROMYCETES - DEUTEROMYCETES, CHAMPIGNONS IMPARFAITS - DEUTEROMYCETEN)
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 taxonomic 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. 16,200 species world-
wide.
™1 In the list of VANDEVEN e/ al. (1996), 268 species are included. To 46 of these, a
\‘\\_u 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 Mycothéque de I’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 (BCCM ™ MUCL, http://www.belspo.be/bccm/muclhtm) and
Biomedical Fungi & Yeasts Collection (BCCM™/IHEM, http://www.belspo.be/bcem/
them.htm).

References and further reading

ALEXOPOULOS, C., MIMs, C & BLACKWELL, M., 1996. Introductory mycology. Fourth edition. Wiley & Sons,
New York: 869 pp.

ErLis, M.B. & Euus, J.P., 1997, Microfungi on land plants. An identitication handbook. Richmond Publishing,
Slough, 808 pp. (new enlarged edition).

ErLLs, M.B. & E1LIs, J.P., 1998. Microfungi on miscellaneous substrates. .\n identification handbook. Richmond
Publishing, Slough: 244 pp.

SEIFERT, K.\, & Gams, W, 2001, The taxonomy of Anamorphic fungi. In: MC LACGHLIN, D.J., M¢ LAUGHLIN,
E.G. & LEMKE, P.A. (eds). The Mycota. VII. Systematic and Evolution: part B. Springer-Verlag, Berlin: 307-347.

4. CONCLUSIONS

A little more than 13,500 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 less

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 taxonomic groups. All other groups are
moderately to badly known, some are even poorly or not studied at all. This is particularly
the case for micro-organisms from soil 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 biodiversity in Belgium and the world. For Belgium, recorded
and expected (= recorded + additional expected species) species numbers are given. The last column
indicates the worldwide number of described species per taxon. | +: present; + ?: probably present; xx 2:

rough estimate; ¢: not known (more precisely))

i . o= = Il
Taxon!/Group V\:} T k 4
Recorded Expected Described
Prokarvotes:
Eubacteria (excl. Cvanobacteria) and Archaea < 6,000 < 6,000 6,000
Cyanobacteria 300 400 ? [Pl 1]
Eukarvotes:
Myxomycota 300 400 900
Acrasiomycota P " 12 :
Dictvosteliomycota 2 > 2 40
Glaucorhyta 1 2 13
Chlorarachniophvta 0 <P 5 N
Euglenophyta < 405 400 930
Cryptophyta < 60 60 ? 200
Haptophyta 22 40 300
Rhodojthyta 53 068 5,500
Alveolata:
Plasmodiophoromvcetes 2 = __> e _47__
Dinotlagellata 200 ? 250 4,000
Heterokonta:
Oomvcctes g
Labyrinthulomycetes 48
Hyphochitriomvcetes 7
The above three groups together 100 ? 150 880
Chrysophyceae 185 185 890
Heterokontophvta sucertae sedis 9 9 100
¥ Synurophyceae = . - < 063 00 - 151
__— Bolidophyceac 0 +7? 2
Bacillariophyceae 1,600 2,600 12,000
Pelagophyceae - - Sl - 3 12
_ — Dictyochophyceae 7 9 25-27
Chrysomerophyceae 0 +2 7-8
Pinguiophyceae 0 ey | a5
Raphidojpshyceae 3 8 28
Eustigmatophvceae < B i 20
Tribophycecae 105 110 600
Phaeogihyceae 29 41 1,7Tdh
Phaeothamniophyceac 0 k22 26
Chlorophvta < 900 950 12,000
Streptophyta:
Z\'gnemamr_)hvceae < 740 750 4,600
Charophyceae = e 29 30 < 450
Klebsormidiophyceae 7 8 17
~ Coleochaetophyceae 6 . 19
Embryophyta:
— Hepatophyta 171 185 5,500
Anthocerophyta 5 5 120
— Bryophyta 557 1 9,500
Lycophyta 11 12 1,000
— Sphenophyta 7 8 15
~ Prerophyta 42 46 11,000
Pinophyta 2 2-3 630
- Angiospermae 1,350 > 1,350 ¢ 230,000
Fumvcota:
‘Chytridiomycota’ 54 150 ? 914
— ‘Zvgomycota’ and Glomeromycota + 200-400 ? 1,090
£ Ascomycota: B
Ascomycota (excl. Laboulbeniales and > 2,000 2,500 17,400
lichenised ascomvycetes)
Laboulbeniales 100 200 1,900
Lichenised and lichenicolous fungi 977 1,000 13,500
Basidiomycota: 29,950
— Basidiomycetes (macrofungi only) 2,910 _-_3,20()_ 20400
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zygomycetes, glomeromycetes and other microfungi or pseudofungi (slime moulds, alveo-
lates, heterokonts). In many 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 taxonomic status.

Taxonomic 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 many additions to the list (pers. comm. H. ENGLEDOW).

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.
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CHAPTER 4

Z.00LOGICAL DIVERSITY

Marc PEETERS & Jackie VAN GOETHEM

1. INTRODUCTION

An exhaustive inventory or overview of the Belgian fauna does not exist to date. The works
of LAMEERE (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.

In comparison with the series published in adjacent countries, e.g. ‘Synopses of the British
Fauna’, ‘Nederlandse 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 POLL (1947) on marine fishes. Unfortunately, only eleven issues

appeared, the last one on the beetle family Elateridae (JEUNIAUX 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 Belgium.
2. METHODS

In 1998, the authors developed a questionnaire to investigate the Belgian zoological diversity,
based on the one created by KRIKKEN and KOOMEN (Naturalis, Leiden). After a first
consultation round within the Royal Belgian Institute 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 completed 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
personal 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://erms.biol.soton.ac.uk), the ‘“North East Atlantic
Taxa’ (NEAT, http://www.tmbl.gu.se/libdb /taxon/taxa.html), the ‘Integrated Taxonomic
Information System’ (I'TIS, 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.

i)
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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 MARGUILIS & SCHWARTZ
(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:

e scientific name followed by English, Dutch, French and German vernacular names;

e brief general description of the taxon with emphasis on morphological, ecological and
distributional aspects, and the number of species worldwide (in few cases the fossil record
is also mentioned);

o information source(s);

e 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;

o referencesand 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 all 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. SYNOPSIS OF THE BELGLAN FAUN.A

94

PROTOZOA - PROTOZOANS
(OERDIEREN, PROTOZOFEN - PROTOZOAIRES - URTHIERE, 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 bactetia and as parasites and symbionts of animals and plants; some are
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
developed over time 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 JONCKHEERE (Scientific Institute of Public Health).

(J} 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 all 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). 1t holds over 2,000 strains of algae and protozoans. All
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.

References and further reading

CAVALIER-SMITH, T, 1998. A revised six-kingdom system of life. Bio/ogical Reviews of the Cambridge Philosophical
Society, 73: 203-2606.

D’UDEKEM, M.]. 1864. Description des infusoires de la Belgique. Memoires de I'.Académie royale des Sciences. des
Lettres et des Beans-.-1rts de Belpique, 34: 1-34.

DARBYSHIRE, J.F. (ed.), 1994. Soil Protozoa. CAB International, Wallingtord: 209 pp.

DELHLZ, F. & CHARDLZ, D., 1970. Protozoaires des grottes de Belgique. .-dunales de S peleologic, 25 (1): 107-137.
FolssNER, W', 1999. Protist Diversity: Estimates of the Near-Imponderable. Protist, 150: 363-368.

LeE, J.J., HUTNER, SH. & Bovkn, E.C. (eds), 1985. An Illustrated Guide to the Protozoa. Society of
Protozoologists, Lawrence: 629 pp.

MARGULIS, L., CORLISS, J.O)., MELKONI AN, M. & CH\PMAN, D. ., 1990. Handbook of Protoctista - The Structure,
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MARGULIS, L., Mo Keuany, 1 & OrenDzENsk, L. (eds), 1993. Illustrated Glossary of the Protoctista -
Vocabulary of the Algae, Apicomplexa, Ciliates, Foraminitera, Microspora, Water Molds, Slime Molds, and the
other protocists. Jones and Bartlett Publishers: 288 pp.

PATTERSON, D.J. & Hipily, S., 1992, Free-living freshwater Protozoa. A colour guide. Wolfe Publishing Ltd,
London: 223 pp.

SLEIGH, M.A., 1989. Protozoa and other Protists. Edward Arnold, London: 342 pp.

Data were gathered ria questionnaire, literature and personal communications on taxa of the following
phyla. Even more than for metagoans, the texts on protogoans must be seen as a first impulse towards a
more complete picture of this group in Belginm. The classification hereafter follows M ARGULIS ef al.

(1990), with some minor changes.

RHIZOPODA (SARCODINA) - AMOEBOID PROTOZOANS

(NAAKTE en GESCHAALDE AMOEBEN - RHIZOPODES - WURZELF(ISSLER 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 (Ewutamoeba histolytica 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 CHARDEZ (Gembloux Agricultural University) on
the Thecamoebidae, by Peter WEEKERS (Ghent University) on the genera .-canthamoeba and
Hartmannella and by Johan DE JONCKHEERE (Scientific Institute of Public Health) on the

pathogenic .-lcanthamoeba. Text completed with data from the literature.
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:"‘ t. Of the 60 species listed in his contribution on the Rhizopoda, DE SAEDELEER

1‘7\{) (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 1950s, with bibliographic references, is published by VAN
OYE (1948, 1956). He lists 164 species mainly belonging to the genera .dmoeba, .Arcella,
Difflugia, Fmglypha and Nebela.

Later, 280 species, 95 varicties and 20 forms of Thecamoebidae or testate amoebae have been
recorded (CHARDEZ 1987, with partial species list). In this number are included the taxa
found in the following habitats: fresh water, soil, mosses, ferns, lichens, rhizosphere and the
supralittoral mesopsammon. Intormation on other terrestrial habitats and the marine
environment is not known to us. Taxonomic 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
Belgium, 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 .-canthamoeba and Hartmannella in Belgium
is unknown, among others because of the cosmopolitan feature of these organisms. A
global list can be found in SLEIGH (1985). General identification keys are provided in PAGE
(1983, 1988), SIEMENSMA (1987) and PAGE & SIEMENSMA (1991). Taxonomic 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. Some occur as symbionts or parasites of animals and plants. A few
are human pathogens. DE JONCKHEERE investigates the occurrence of pathogenic -lcantha-
moeba spp. in natural, man-made (e.g. pools, fish farms) and thermally polluted water

systems.

Based on samples from the Belgian marine waters, KUFFERATH (1952) described four new
species of Amoebidae: Amoeba ostendensis, .A. hostilis, A. placida and Rhigo phidinm lyngbyae.
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: Psalteriomonas lanterna and Lyromonas vulgaris (BROERS et al. 1990,
BROERS ez 2/. 1993). Both are occurring in the anaerobic bottom layer of freshwater ponds.
SIEMENSMA (1987) lists 67 Gymnamoebia spp. found in Dutch freshwater systems. There is
no expert in Belgium able to identify species. Taxonomic knowledge of amoeboid proto-

zoans in Belgium is very poor.
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Protozoologists, The Linnean Society of London and The Svs-
tematic .Association, London, 10-11.09.1996.

Tests of two species of Thecamoebidae observed in Belgium:
(a) Centropyxis aculeata and (b) Difflugia linearis (drawings by
D. CHARDFz, courtesy of M. Hrrscuen and the Gembloux
Agricultural University).

The phylum NYX0Z0A, formerly assigned to the Protogoa, has been transferred to the Metagoa

Sfollowing recent research, and is discussed there.

ZOOMASTIGINA (ZOOMASTIGOPHORA) - ZOOFLAGELLATES or FLAGELLATED PROTOZOA
(ZOOFLAGELLATEN - ZOOFLAGELLIS - ZOOFLAGELLATEN)

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

in freshwater and marine environments; feed by absorbing organic molecules
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 Trypanosoma gamibiense, which causes African sleeping sickness; very rough guesstimate:

4,000 living species worldwide.

Questionnaire completed by Johan D JONCKHEERE (Scientific Institute of Public Health)

on the pathogenic Naegleria. Additional information from literature.

"™ Specimens of this group seem to be studied mainly incidentally during ecalogical
or health-related studies. Dt JONCKHEERE investigates the occurrence of patho-
genic Naegleria spp. in natural, man-made (e.g. pools, tish tarms) and thermally polluted

water systems.

In addition to diatoms, dinoflagellates, Chrysophyceae, Xanthophyceae, Huglenophyceae,
etc., CONRAD & KUFFERATH (1954) list 41 ‘zootlagellate’ spp. from brackish water habitats
near Lilloo. Most of the genera cited, e.g. Bodo, Monosiga, Tetramitus, are classified within the

Zoomastigina by MARGULIS ef a/. (1990). KUFFERATH (1952) 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, under what name. SCHOUTEDEN (1905) and NEALE ELLIS (1929)

mention some Choanoflagellata from adjacent areas.

References and further reading

CONRAD, W, & KUFFERATH, H., 1954. Recherches sur les eaux saumitres des cnvirons de Lilloo. II. Partie
descriptive - Algues et protistes - Considérations ¢cologiques. Memoires de lnstitut royal des Sciences naturelles de
Belgigue, 127: 346 pp., 14 plates.

KUFFERATH, H., 1952. Recherches sut le plancton de la mer flamande (mer du Nord méridionale). II. Biddul-
phiaeae, Protcomyxa, Rhizomastigina, Heliozoa, Amoebina. Bulletinde I Institut roval des Sciences naturelles de Belgique,
28 (10): 1-39.

Nuaci ELias, W, 1929. Recent researches on the Choanotlagellata (Craspedomonadines) (fresh-water and marine)
with description of new genera and species. .lmnales de la Societe Royale Zoologique de Belgique, 15: 49-88.
REICHENOW, E., 1934. Parasitische Flagellata (ausschliesslich Peridinea). Tierselt der Nord- und Ostsee, 2el: 1-18.
SCHOUTEDEN, H., 1905. Notes sur quelques Amibes et Choanotlagellates. .Archiv fiir Protistenkunde, 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 - héliozoaires - Sannentierrhan) mainle lein s in 501 LG L
also present in the marine environment, and the Radiolaria or radiolarians (straaldiertjes,
radiolarién - radiolaires - Straltierchen, Radiolarien), which are mainly marine planktonic
organisms; ca. 180 living heliozoan species as well as 4,100 living and almost 7,600 fossil

radiolarian species have been recorded worldwide.
No questionnaire has been completed.

i KUFFERATH (1952) lists 20 Heliozoa species, three of them new for science, from

"“\7? Belgian marine waters and the Sluice dock in Ostend. In 1950, the same author
reported on one radiolarian from the mouth of the Scheldt. No studies on the Belgian
freshwater fauna are known to us. SIEMENSMA (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.

References and further reading

KUFFERATH, H., 1950. Recherches sur le plancton de la Mer flamande (Mer du
Nord méridionale). L. Quelques flagellés, protistes etcetera. Bulletinde IInstitut
reyal des Sciences naturelles de Belgique, 26 (29): 1-43.

2

_ ctinosphacrinm portunn:, a new heliozoan species de-
scribed by KUFFERATH in 1952 from the southern part
of the North Sea. Body diameter is 30 pm, while the
fine, radiant pseudopodia .can reach 40 pm (from
KUFFERATH 1952, (¢ RBINS).
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KUFFERATH, H., 1952. Recherches sur le plancton de la Mer flamande (Mer du
Nord méridionale). 1I. Biddulphiaeae, Proteomyxa, Rhizomastigina, Ileliozoa,
Amoebina. Bulletin de I'Institut royal des Sciences naturelles de Belgique, 28 (10): 1-39.
PENARD, E., 1904, Les Héliozoaires d’eau douce. Genéve: 341 pp.

RAINER, H., 1968. Urtiere, Protozoa; Wurzelfissler, Rhizopoda; Sonnen-
tierchen, Heliozoa. Die Tierwelt Deutschlands, 56: 176 pp.



SieMENsMA, FJ., 1981, De Nederlandse zonnedierties (Actinopoda, Heliozoa). Wetenschap pelijke Aededelingen
KNNT, 149: 53 pp.

CILIOPHORA - CILIATES Of CILIATED PROTOZOANS
(TRILHAARDIERTJES, WIMPERDIERTJES - CILIES, CILIOPHORES - WIMPERTIERCHEN)
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, Windermere) states that ciliate species have a
cosmopolitan distribution and that almost all species (ca. 3,000) have been described;
W'. FOISSNER (University of Salzburg) contests this hypothesis and thinks the total species

number of Ciliophora is approximately a tenfold of it.

Main information provided by Jeroen VAN WICHELEN (Ghent University). Questionnaires
completed by TDidier CHARDEZ (Gembloux Agricultural University) and Ilse HAMELS
(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.
;”ml Although this taxon seems to be the ‘best’ known protozoan phylum in our
¥ country, taxonomic knowledge is poor and no representative collection could be

identified. A catalogue of the Belgian Ciliophora, following sampling of different lakes,
ponds, ditches, rivers, brooks, lichens, mosses, ferns and soils, is published by CHARDEZ
(1987) and contains ca. 250 species. V.AN WICHELEN e/ a/. (2002) studied the Flemish lakes
and found 135 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. It is obvious that Belgian marine waters and
some terrestrial habitats are poorly studied or not at all from a taxonomic 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. Taxonomic knowledge is obviously very poor and a Belgian
expert could not be identified. A European species list can be found in HOCHBERG (1990).
Representative collections are present in the Santa Barbara Museum of Natural History and

the Muséum d’Histoire Naturelle of Geneva.
K UFFERATH (1950) lists 16 species of Tintinnidae, of which 6 are new to science, from the

Belgian marine waters. Because of taxonomic uncertainty and changing classification, it is

unclear how many species of this family really occur.
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References and further reading

CirDEZ, D., 1987. Catalogue des Protozoaires Ciliés de Belgique (Protozoa Ciliophora). Notes Fauniques de
Gembloux, 14: 16 pp.

(:URDs, C.R., 1982. British and other Freshwater Ciliated Protozoa. 1. Ciliophora: Kinetof ragminophora. Synopses of
the British Fauna ( New Series), 22: 387 pp.

Curps, C.R, GaTes, M.A. & ROBERTs, D.M., 1983. British and other I‘reshwater Ciliated Protozoa. II.
Ciliophora: Oligohymenophora and Polyhymenophora. Synopses of the British Fauna ( New Series), 23: 474 pp.
FOISSNER, W, BERGER, H. & SCH\UMBURG, J., 1999. Identification and Ecology of Limnetic Plankton Ciliates.
Informationsberichte des Bayerischen Landesamtes fiir Wasserwirtschatt, 3,99: 793 pp.

HocHBIRG, F.G., 1990. Diseases of Mollusca: Cephalopoda. Diseases caused by protistans and metazoans. In:
Kinne, O. (ed), Diseases of Marine Animals. Vol. III. Cephalopoda to Urochordata. Biologisches Anstalt
Helgoland: 47-227.

KaHL, A., 1930-1935. Urtiere oder Protozoa. I: Wimpertiere oder Ciliata (Infusoria). Die Tierwelt Dentschlands, 18,
21, 25, 30.

KUFFERATH, H., 1950. Recherches sur le plancton de la Mer flamande (Mer du Nord méridionale). 1. Quelques
flagellés, protistes etcetera. Bulletin de I'lnstitut royal des Sciences naturelles de Belgique, 26 (29): 1-43.

VAN WICHELEN, J.,, MUYLAERT, K., GEENENs, V. & VYVERMAN, W, 2002 Ciliate diversity in shallow lakes in
Belgium. [#: PEETERS, M. & VAN GOETHLM, ]J.L. (eds), Belgian Fauna and Alien Species. Proceedings of the
symposium held on 14.12.2001 in Brussels. Bulletin of the Royal Belgian Institute of Natural Sciences, Biology, 72, suppl.: 11.

(d)
3

Four ciliate species occurring in Belgium: (a) Stylonichia mytilus, (b) 1 orticella nebulifera, (cy Litonotus anser and (d) Carchesium
polypinum (drawings by D. CH\RDEZ, courtesy of M. HEUSCHIN and the Gembloux Agricultural University).

GRANULORETICULOSA

Phylum almost entirely consisting of the Class Foraminifera or foraminifers,

foraminiferids (foraminiferen - foraminiféres - Foraminiferen); possessing hard
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
tfrom 100 pm to ca. 10 cm (INammulites spp.); feed on organic molecules, bacteria, diatoms,
other single-celled phytoplankton and even small animals 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.
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Information from literature, completed by personal communications of Pieter LAGA
(Geological Survey of Belgium), Herman HOOYBERGHS (IKU'L) and Stefan REVETS (RBINS).
L CusHMAN (1949) lists 128 species and subspecies (this includes recent and
\-“7\? 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. In adjacent areas, MURRAY (1979)

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 MEUTER and former colleagues). More specifically, Oligocene
forms are the subject of a Ph.D. at the Royal Belgian Institute of Natural Sciences (E. DE
M.N). Cretaceous and Paleocene foraminifers are investigated by F. ROBASZYNSKI and T.
MOORKENS, both retired but still doing research. L. HANCE, guest professor at the UCL,
and his Ph.D. researcher F.-N. DEVUYST, study the foraminifers of the Paleozoicum, which
were also the main research involvement of the late R. CoNIL (UCL). Furthermore, the
existence of doctoral papers on Foraminifera of P. LaGA (Pliocene), F. DE MEUTER
(Miocene), J. BACCAERT (large Foraminifera), W. WILLEMS (Ypresian) and T. MOORKENS

(Paleocene) was brought to our attention.

References and further reading

Cusuyan, J.AL, 1949, Recent Belgian Foraminifera. Memoires de PInstitut royal des Sciences naturelles de Belgiqne, 111:
59 pp., 10} plates.

MURRAY, ], 1979, British Nearshore Foraminiferids. Sywopses of the British Fauna ( % ew Series), 16: 68 pp.
SPIkIR, E.T.N., 1973. Foraminiferen - Fossiel en recent. Wetenschappelizke Mededelingen KNN'T", 99: 84 pp.

{ References and further reading en fossil Foraminifera in Belgiun arc net included because the current publication focuses on
present-day biodiversity. )

APICOMPLEXA (SPOROZOA) - APICOMPLEXANS 0f NON-MOTILE PARASITIC PROTOZOANS
(SPOROZOANS)
(SP()RI{ND]ERT_IIES - APICOMPLEXANS, APICOMPLEXES, SPOROZOAIRES - SPOROZOEN,
SPORENTIERCHEN)
Probably the largest and best-known taxon of parasitic protozoans; unicellular
organisms possessing an apical complex of microtubules; many 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 Plasmodinm 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 HOCHBERG (Santa Barbara Museum
of Natural History).

Pt

(™ 1, 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).

Taxonomic 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 History

and the University of Vigo.

References and further reading

HocHBERG, F.G., 1990. Diseases of Mollusca: Cephalopoda. Discases caused by protistans and metazoans. Iz
KINNE, O. (ed.), Diseases of Marine Animals. Vol. III. Cephalopoda to Urochordata. Biologisches .\nstalt
Helgoland: 47-227.

LEvINg, N.D., 1985, Phylum II. Apicomplexa. Iz Lk, ). J., HUTNER, S.H. & Bovir, E.C. (eds.), An Illustrated
Guide to the Protozoa. Society of Protozoologists, Lawrence, Kansas.

THEODORIDES, J. & DLsPORTES, L., 1975. Sporozoaires d'invertébrés pélagiques de Villetranche-sur-Mer (étude
descriptive et faunistique). Protistolegica, 11 (2): 205-220.

METAZOA - METAZOANS or MULTICELLULAR ANIMALS
(\'EE].(‘.I’.L].IGE DIEREN, MEERCELLIGE DIEREN - METAZOAIRES - MEHRZELLIGEN TIERE,
VIELZELLIGEN TIERE)

Multicellular, heterotrophic, diploid organisms with development proceeding via

a blastula; include all faunal groups from Porifera to Mammalia.

PORIFERA - SPONGES
(SPONZEN - EPONGES - SCHW AMME)
pvuLUCELUIAr animals WIthout tissues and Organs; AUMErous microscopic ostia by
which water enters the canal system through the body and one or a few oscula
from which water exits; physiological functions 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 WILLENZ (Royal Belgian Institute of Natural Sciences).

AT

T 1. Five freshwater and ca. 27 marine species have been recorded. Given the fact that

Hf\[? hard substrates are crucial for the settling of sponges, the relative high number of
marine species seems to contrast somewhat with the rarity of natural hard substrates. Man-
made constructions 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 (RASMONT 1957),
Lower and Middle Belgium show the highest species richness (RICHELLE-MAURER e/ al.
1994). Trochospongilla horrida was first reported in Belgium in 1994 while the other fresh-

water species were observed much earlier.

Taxonomic knowledge of the Porifera in Belgium is moderate, and information on actual
trends like spreading or regression is not available. RICHELLE-MAURER e/ a/. (1994) propose

the use of sponges as bio-indicators for the detection of heavy metals in the environment.

References and further reading

ACKERs, R.G., Moss, D. & Picton, B.E., 1992. Sponges of the British Isles (‘Sponge V). A Colour Guide and
Working Document. Marine Conservation Society: 175 pp.

Daro, M.H., 1969. Etude écologique d’un brise-lames de la cote belge - 1. Description et zonation des organismes.
~Annales de la Sociéte royale soologique de Belgigue, 99 (3-4): 111-152.

HooPER, J.N.A. & VAN SOEST, R.W.M. (eds), 2002. Systema Porifera. A Guide to the Classification of Sponges.
Plenum Press, 2 volumes: 1810 pp.
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RASMONT, R., 1957. Les.éponges d’eau douce - L. Leur structure. Les Naturalistes belges, 38: 169-176.

RICHELLE, F.., MOUREAU, Z.., HUYSECOM, J. & VANDE VYVER, G., 1989. Distribution des éponges d’eau douce dans
laFagne etI’Ardenne occidentale. I: WOUTERS, K. & BAERT, L. (eds), Proceedings of the Symposium ‘Invertebrates
of Belgium’ held on 25-26 nov. 1988 in Brussels. Royal Belgian Institute ot Natural Sciences, Brussels: 9-14.
RICHELLE-MAURER, E., DEGOUDENNE, Y., DEJONGHE, L. & VAN DL VYVER, G., 1994. Utilisation des éponges
d’eau douce comme bioindicateurs de la présence de métaux dans I’environnement. Service Géologique de
Belgique - Professional Paper, 268: 83 pp.

ToPSENT, E., 1900. Documents sur la faunc des Spongiaires des cotes de Belgique. Irchieres de Biolggie, 16: 105-115.
VAN SorsT, R.X.M., 1977, Marine and Freshwater Sponges (Porifera) of the Netherlands. Zoilogische Mededelingen
Leiden, 50 (16): 261-273.

WILLENZ, Ph., 1996. Recent Advances in Sponge Biodiversity Inventory and Documentation - Proceedings of the
x* Workshop on Atlanto-Mediterranean Sponge Taxonomy. Bulletin of the Royal Belgian Institute of Natural Sciences,
Biology, 66: 1-242.

MYXOZOA - MYXOZOANS

(MYXOZOEN - MYXOZOAIRES - MYXOZOEN)
Myxogoans have traditionally been clussified within the Protogoa. Recent inrestigations
(SMOTHERS ¢t al. 1994) show that it is a metagoan group, possibly related to the Cnidaria

(pers. comm. E. KARLSBAIKK). Some ex:perts consider the Myxozoa as a bighly derived group of 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 KARLSBAKK (University of Bergen) for the marine species
and by Steven FrisT (Centre for Environment, Fisheries and Aquaculture Science, Wey-

mought) for the freshwater species.

{wi At least 49 species could occur in Belgian marine waters following species
uf\{) observations in adjacent waters and host-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 Myxozoa in Belgian marine waters. A partial list of
European marine Myxozoa can be found on the website
‘European register of marine species’ (ERMS). Some ten
freshwater species were recorded, while not fewer than 50

additional ones are expected (SHULMAN 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 taxonomic knowledge of this group is very poor.

Moreover, no Belgian expert could be identified for this group.

References and further reading

Loy, J. & Dykovy, [, 1992, Protozoan parasites of fishes. Derelopments in
Aguacnlture & Fisheries Science, 20.

SHULMAN, S.S., 1966. Mvsosporidia of the USSR. Moscow-Leningrad.
FExamples of Myxozoa parasitising fishes in Belgian Translation for the United States Department of the Interior and National
waters: (a) Myxizdinm rhodei LEGER, 1905 from the kidney Science Foundation in 1988: 504 pp.

of roach (Rutilus rutilus); (b) Myxobolus cyprini DOFLEIN, SMOTHERS, |.F., VON DOHLEN, C.D., SmiTh, L.H. Jr & SparL, R.D., 1994,
1898 from the musculature of chub (Leuciscus ce phalus) Molecular evidence that the myxozoan protists are metazoans. Science, 265:
(drawings by M. LONGSHAW). 1719-1721.
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CNIDARIA - CNIDARIANS
(NETELDIEREN - CNIDAIRES - NESSELTIERL)
Metazoans with two basic body forms (polyp and medusa); ectodermal and
gastrodermal epithelia, separated by mesogloea; nerve net acting as nervous
system; cnidac 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); all 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 (Marine
Ecosystem Management /| RBINS). Questionnaires were completed by Bregje BrysT and
Ann DEWICKE (Ghent University) for the marine species, and by Jean BoUILLON (Free
University of Brussels) for the brackish and freshwater species.
™1 Some 90 marine species have been recorded (LELOUP 1952), but many listed
m’*’k_(} spcc1es are probably not living in Be]gxan waters as thcx were found cast ashore
tishery grounds. Howe\'cr, based on comparable data from the I\etherlands (more than 130
species) and Sweden (210 species), and given the fact that the sampling methods used by
Belgian scientists during their monitoring campaigns of the past decades were not speci-
fically aimed at cnidarians, many additional species can be expected as already observed by
MASSIN e7 a/. (2002). Another example: 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 Sagartiu elegans (FAASSE & DE
Bratvwe 2003).

Eight brackish and freshwater species (LELOUP 1952) 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 (VERVOORT 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 be identified. Taxonomic knowledge of this group in Belgium is very poor for the

marine as well as for the brackish and freshwater habitats.

References and further reading

DEIKKER, R. & DEKKLR, W, 1981. Kwallentabel (Scyphomedusen). ter Zeepaard, 41: 107-110.

Faasse, M. & Dk BLavwE, H., 2003. De sierlijke slibanemoon Sagartia elegans DALYELL, 1848 in Belgié. De
Strandrlo, 22 (3-4): 95-96.

HaywrD, P.J. & Ry1AND, |.S., 1990. The marine fauna of the British Isles and North-West Europe. Clarendon
Press, Oxtord, vol. 1.

Leroute, E., 1947. Les Coelentérés de la faune belge. AMemeires du Musee royal d'istoire naturelle de Belgegue, 107:
73 pp.

Lerove, E., 1952. Faune de Belgique: Coelentérés. Patrimoine de I'Institut royal des Sciences naturelles de
Belgique: 283 pp.

Massin, Cl,, MALLEFET, J. & NORRO, A., 2002. Scientific diving, a new tool for monitoring in-situ North Sea
biodiversity: preliminary tesults. In: PEETERS, M. & VAN GOETHEM, J.L. (cds), Belgian Fauna and Alien Species.
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Proceedings of the symposium held on 14.12.2001 in Brussels. Bu/letin of the Royal Belgian Institute of Natural Sciences,
Biology, 72, suppl.: 17-18.

OQOSTERBAAN, A, 1985. Hydropoliepen (Hydroidea). Tabellenserie ran de Strandwerkgemeenschap, 27: 22 pp.

RipPE, G., 1989. Larger Cnidaria and Ctenophora from the plankton and pleuston in Belgian waters. Iz
WOUTERS, K. & BAERT, L. (eds), Proceedings of the Symposium ‘Invertebrates of Belgium’ held on 25-26 nov.
1988 in Brussels. Royal Belgian Institute of Natural Sciences, Brussels: 15-18.

RussiLL, F.R.S., 1953, The medusae of the British Isles. Cambridge University Press: 530 pp.

SPALDING, M.D., RaviLiots, C. & GRFEN, E.P., 2001, World Atlas of Coral Reefs. UNEP World Conservation
Monitoring Centre, University of California Press, Berkeley, Los Angeles, London: 424 pp.

VERON, J.E.N., 2000. Corals of the World. Australian Institute of Marine Science, Townsville, 3 volumes.
VIRVOORT, W, 1946. Hydrozoa (C. 1) A. Hydropolypen. I'auna ran Nederland, 14: 336 pp.

CTENOPHORA - CTENOPHORES Of COMB JELLIES
(RIBKWALLEN, KAMKWALLEN - CTENOPHORES, CTENAIRES - RIPPENQUALLEN)
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 all predatory, although nutrition in some species is supplemented by photo-
syntheticalgae; all species are marine, occurring from the surface waters to at least 3,000 m;
about 100 described species worldwide, but many unknown species probably exist in deep

waters.
Questionnaire completed by Bregje BEYST and Ann DEWICKE (Ghent University).

M At least two species are present in Belgian marine waters. Pleurobrachia pilens,
'Hu\ representing the class Tentaculata, is very common along the coast. Beroe gracilis,
up to 1982 erroneously identified (KERCKHOF 1982) as Beroe cucumis, belongs to the class
Nuda and feeds on P. pilens. Recently, Bolinopsis infundibulum and Beroe cucumis have been
observed along the Dutch coast (HOLSTEIN 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.

References and further reading

HovrsTris, H., 2002, Toch nog een beetie nieuw: Bolinopsis infundibulum (MULLVR, 1776) en Beroc encumis
(FABRIC IS, 1780) aan onze kust. Het Zeepaard, 62 (5): 142.150.

KERCKHOF, F., 1982. Kamkwallen van onze kust, in ‘t bijzonder Beroe gracilis. De Strandrlo 2 (3): 68-75.

LiLEy, R., 1958. Ctenophora. Conseil International pour I’Exploration de la Mer. Zooplancton, 82: 6 pp.

RAPPE;, G, 1989. Larger Cnidaria and Ctenophoratrom the plankton and pleuston in Belgian waters. [n: WOUTERS,
K. & BArRT, L. (eds), Proceedings of the Symposium ‘Invertebrates of Belgium’ held on 25-26 nov. 1988 in
Brussels. Royal Belgian Institute of Natural Sciences, Brussels: 15-18.

PLATYHELMINTHES - FLATWORMS

(PLATWORMEN - VERS PLATS - PLATTWU*RMER)
Phylum with the simplest structure of the bilaterally symmetrical and triploblastic
animals; body flattened dorsoventrally; acoelomate; includes the Turbellaria,

Trematoda, Monogenea and Cestoda.
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TURBELLARIA - TURBELLARIANS Of FREE-LIVING FLATWORMS
(TR[LH/\.\R\\"()RL\IEN, VRIJLEVENDE PLATWORMEN - TURBELLARIES, VERS PLATS LIBRES -
STRUDELWURMER)
Ciliated, mostly free-living flatworms; some taxa are parasitic or symbiotic; most
species are predators or scavengers; hermaphrodites with complex reproduction
system and internal fertilisation, some also 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 provided by Ernest SCHOCKAERT (Limburg University Centre).

™1 The estimated number of known marine and brackish water species in Belgium is
w 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 SCHOCKAERT ef a/. (1989).

The freshwater fauna is almost completely unknown. At least 50 species are expected. All
known Belgian turbellarian species are free-living. An example of a recent introduction is
the Ponto-Caspian invader Dendrocoelum romanodanubiale in the Albert Canal (pers. comm.

T. VERCAUTEREN).

References and further reading

BaLL, L.R. & REYNOLDSON, T.B., 1981. British Planarians. Synopses of the British Fauna ( New Series), 19: 141 pp.
CANNON, L.R.G., 1986. Turbellaria of the world - A guide to families and genera. Queensland Museum, Brisbane.
DEN HARTOG, C., 1962. De Nederlandse platwormen, Tricladia. IF etenschap pelijke Mlededelingen KN NT™, 42: 1-40.
JOUK, P. & SCHOCKAERRT, E., 2002. Species composition and diversity of free-living Plathelminthes (Turbellaria)
from sandy beaches at the Belgian coast. In: PEETLRS, M. & VAN GOETHEM, J.L. (eds), Belgian Fauna and Alien
Species. Proceedings of the symposium held on 14.12.2001 in Brussels. Bu/letin of the Royal Belgian Institute of Natural
Sciences, Biology, 72, suppl.: 35-41.

PRUDHOE, S., 1982. British Polyclad Turbellarians. Synopses of the British Fauna ( New Series;, 26: 77 pp.
REYNOLDSON, T.B., 1978. A key to the British species of freshwater triclads (Turbellaria, Paludicola). Freshwater
Biological A ssociation Scientific Publication, 23: 1-31.

SCHOCKAERT, E.R., Jour, P.E.H. & MARTENS, P.M., 1989. Free-living Plathelminthes from the Belgian coast and
adjacent areas. In: WOUTLRS, K. & BAERT, L. (eds), Proceedings of the Symposium ‘Invertebrates of Belgium’ held
on 25-26 nov. 1988 in Brussels. Royal Belgian Institute of Natural Sciences, Brussels: 137-142.

TREMATODA - TREMATODES or FLUKES
(ZUIGWORMEN - TREMATODES, VERS INTESTINAUX - SAUGWURMER)
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 personal commu-

nications.
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;; A preliminary list of 103 species is compiled based on the collections of the Royal
\‘—’A} Belgian Institute of Natural Sciences and the Zoological Museum of the Uni-
versity of Liége, on grey literature and on communications from the Prince l.eopold
Institute of Tropical Medicine, the Institute for Forestry and Game Management, the
Ghent University, the Sea Fisheries Department, the Scientific Institute of Public Health
and the Marine Fcosystem 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, taxonomic and faunal studies concerning the
Trematoda are scarce and only some species of medical, 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
[nstitute of Natural Sciences and the Zoological Museum of the University of Li¢ge. Few
specimens are present in the medical and veterinary departments of universities and other
scientific institutes. In the Netherlands, 100 species are observed hitherto, but not less than
500 additional species are expected. In the United Kingdom, 400 trematode species have

been recorded and a considerable number of additional species is expected.

References and further reading

BrAY, RUAL & Gisson, DI, 1977- . Trematode parasites of fishes from the north-east Atlantic. Bulletin of the British
Auseumr ( Natural History), Zoology, 31, 32, 36, 37, 51.

Dawis, B., 1940. The Trematoda of British fishes. Ray Society, London: 364 pp.

Dawks, B., 1947, The Trematoda with special reference to British and other European forms. Cambridge
University Press: 644 pp.

SKRJABIN, KL e# af., 1964. Keys to the trematodes of animals and man (edited by H.P. AR\l; translated by
R.W. DooLEY). University of Illinois Press, Urbana: 351 pp.

MONOGENEA - MONOGENEANS orf MONOGENETIC FLUKES
(F.CT()P'\R,\S]TAIRF PLATWORMEN, UITWENDIGE ZUIGKORMEN - VERS MONOGENES - MONO-
GENE SAUGWURMER)
Monogenea are often placed in the class Trematoda. They are treated apart here to obtain 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 cephalopods; 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 less 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, hooks, 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 platyhelminth fish parasites is demonstrated within
the monogenean ‘supergenera’ Dactylogyrus and Gyrodactylus. More than 400 Gyrodactylus
species have been described at present, but the estimated species number is about 20,000

(BAKKE ef al. 2002). Gyrodactylids display the widest host range of any monogenean family
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(they are found on 19 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 tirst-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 (CABLE & HARRIS 2002).

Information provided by Tine HUYSE (Catholic University of Leuven), with additional data
from David GiBsON (The Natural History Museum, London).

\:f’} So far, 21 species have been recorded in Belgium, but the presence-of 300 to 500
T species of this poorly studied and species-rich taxon is expected. All 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
existalthough a few specimens are present in the Royal Belgian Institute of Natural Sciences
and in some university collections. A larger collection is housed by the natural history

museums of London and Stockholm.

The genus Gyrodactylus is one of the largest within the Monogenea. A first study on Gyrodactylus
spp. parasitising marine fishes in the North Sea revealed the presence of six new species, of
which two are hitherto described (GEETS ef a/. 1998, HUYSE & VOLCKAERT 2002).

References and further reading

BakkE, T.A., Harris, P.D. & CaBLE, J., 2002. Host specificity dynamics: observations on gyrodactvlid
monogencans. International Journal of Parasitology, 32: 281-308.

CABLE, J. & HARRIS, P.D., 2002. Gyrodactylid developmental biology: historical review, current status and future
trends. International Journal of Parasitology, 32: 255-280.

GEETS, A., MALMBERG, G. & OLLEVIER, F., 1998. Gyrodactylus longidactylus n.sp., a monogenean trom Pomatoschis-
tus lozanoi (DE BUEN, 1923) from the North Sea. Systematic Parasitology, 41: 63-70.

HUysE, T. & VOLCKAERT, F.A.M., 2002. Identification of a host-associated species complex using molecular and
morphometric analyses, with the description of Gyrodactylus rugiensoides n. sp. (Gyrodactylidae, Monogenea).
International Journal of Parasitology, 32: 907-919.

JusTing, J.L., 1993, Bibliographical review - Ultrastructure of the Monogenea: list of investigated species and
organs. Bulletin Irangais de la Péche ¢t de la Pisciculture, 328: 156-188.

MALMBERG, G., 1970. The excretory systems and the marginal hooks as a basis for the systematics of the
Gyrodactylus (Trematoda, Monogenea). .drkir fiir Zoologie, 23: 235 pp.

ZI:TARA, M.S., HUyse, T., LUMME, J. & VOLCKAERT, F.A.M., 2002, Deep divergence among subgenera of
Gyrodactylus inferred from tDNA ITS region. Parasitology, 12: 39-52.

5

The monogenean Gyrodactylus 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 (Pomatoschistus microps). Length: 130-150 pm
(drawing by H. VAN PAESSCIIEN, based on photographs by T. HUYSE).
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CESTODA - TAPEWORMS
(LINTWORMEN - CESTODES - BANDWURMER)
Adults occurring as elongated and flattened endoparasites in the intestines of
vertebrates, involving at least two hosts of different species; usually one or more
larval stages either in vertebrates or invertebrates; 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 observations and personal commu-

nications.

“sail The number of observed species in our country is unknown, because only species

H'L'Z? 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 Liége, on grey literature and on
communications from the Prince Leopold Institute of Tropical Medicine, the Institute for
Forestry and Game Management, the Ghent University, 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 host-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 Belgian 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 University of Liége. A few specimens
are present in the medical and veterinary departments of universities and other scientific
institutes. In the Netherlands, 80 species have been recorded and more than 400 additional

species are expected.

References and further reading

ARME, C. & Pareas, P.X', 1983. Biology of the Eucestoda. 2 volumes. Academic press, New York.

Jovrux, C. & BAER, |.G., 1936. Cestodes. Faune de France, 30: 613 pp.

KENNEDY, C.R., 1974, A checklist of British and Irish freshwater fish parasites with notes on their distribution.
Journal of Fish Biology, 6: 613-644.

ScrinT, G.D., 1986. Handbook of Tapeworm identification. CRC Press: 675 pp.

GNATHOSTOMULIDA - GNATHOSTOMULIDS or JAW WORMS

(KAAKWORMEN - GNATHOSTOMULIDES - KIEFERMAULCHEN, KIEFERMUNDCHEN)
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 worms are small
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(less than 1 mm) and transparent; hermaphrodites; feeding on 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
FALLENI (University of Pisa).

An_/""L?

(5N
’H:.f

So far, no jaw worms have been recorded from Belgian marine waters. Not
because the group is poorly represented, but because Gnathostomulida have not
been investigated vet in the Belgian part of the North Sea. SORENSEN and KRISTENSEN
state that the Belgian waters contain several species and probably also some undescribed
taxa because this group is only well investigated in the Western 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 taxonomic knowledge is obviously

lacking.

References and further reading

GIRIBET, G., DisTEL, D.L., POLZ, M., STERRER, W. & WHEELF'R, W .C., 2000. Triploblastic relationships with
emphasis on the acoelomates and the position of Gnathostomulida, Cycliophora, Plathelminthes, and Chaetog-
nathas a camhined anproach of 185 rDN A scauences and marpholosvy. Svstematic Biology. 49: 539-562.

MeLLER, UL & AX, P.,1971. Gnathostomulida von der Nordseeinsel Sylt mit Beobachtungen zur Lebensweise und
Entwicklung von Gurathostomula paradexa \X. Mikrofauna des Meeresbodens, 9: 311-349.

‘MESOZOA - MESOZOANS’

(WEINIGCELLIGEN, MIDDENDIEREN - MESOZOAIRES - MITTELTIERE)
Probably have the simplest structure of any metagoan form. Until recently, the phylum
Mesozoa was subdivided in two classes: Dicyemida (or Rhombogoa) and Orthonectida. New

insights elevated both classes to the rank of phylum, outdating the name Mesogoa.

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 less than 1 to 7 mm.

DIcYEMIDA (‘RHOMBOZOA’) - DICYEMIDS (‘RHOMBOZOANS’)
(DICYEMIDEN - DICYEMIDES - DICYEMIDEN)
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 History).

Q 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 1990). For example, Sepia officinalis 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, USA). The status of this group is
indissolubly related to the trends displayed by their hosts, i.c. cephalopods.

References and further reading

HOCHBERG, F.G., 1990. Discases of Cephalopoda: diseases caused by protistans and metazoans. In: KINNT;, O. (ed.),
Diseases of Marine Animals. Vol. 11l. Cephalopoda to Urochordata. Biologische Anstalt Helgoland: 47-227.
HOCHBERG, F.G. & BLLLO, G, 1995. Dicyemida. Iz MINELLL, A., RUFRO, S. & LA PosTA, S. (eds), Checklist delle
Specie delle Fauna ltaliana. Turbellaria, Gnathostomulida, Orthonectida, Dicyemida, Nemertea. Edizioni Calder-
ini, fasc. 4: 3, 5, 28, 33.

Notver, H., 1944, Les Dicvémides des Sepiolidac des cotes frangaises. Bulletin de I'Institut Océanagraphique, Monaco,
809: 1-12.

ORTHONECTIDA - ORTHONECTIDS
(ORTHONECTIDEN - ORTHONECTIDES - ORTHONECTIDEN)
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 KOzZLOFE (University of Washington).

”’MRL So far, no orthonectids seem to have been reported from Belgium. Based on host-
\’\1‘7\,(3 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 zones are expected to show the highest species richness. Taxonomic 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.

References and further reading

KozLorrk, E., 1992, The genera of the phylum Orrhonectida. Cabiers de Biologie Marine, 33: 377 406.
Kozrory, E., 1993. Three new species of Stoecharthrum (phylum Orthonectida). Cabiers de Biologie Marine, 34: 523-
534.

NEMERTEA - RIBBON WORMS of NEMERTEANS
(SNOERWORMEN - NEMERTIENS, NEMERTES - SCHNURW {"RMER)
Bilaterally symmetrical, usually cylindrical, unsegmented worms with eversible
?  proboscis which is sometimes used for gripping or butrowing; 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 GIBSON (Liverpool John Moores University).
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& Ten species are reported from the Belgian marine waters (P.J. VAN BENEDEN
V\\“‘L‘{j 1861, I. VAN BE=EDEN 1883). More recent observations are lacking. A new and
comprehensive survey is needed 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 (G1BSON 1995). No expert able to identify organisms to the species level, neithera
representative collection, could be identified in Belgium. Obviously, this group is poorly

known in our country.

References and further reading

BURGER, ()., 1895. Die Nemertinen des Golfes von Neapel und der angrenzenden Meeresabschnitte. Fauna nnd
Flora des Golfes von Neapel, 22: 1-743.

GIBSON, R., 1994. Nemerteans. $ynopses of the British Fauna ( New Series), 24: 224 pp.

Gisson, R., 1995, Nemertean genera and species of the world: an annotated checklist of original names and
description citations, synonyms, current taxonomic status, habitats and recorded zoogeographic distribution.
Journal of Natural FHistory, 29: 271-502.

SCHWANK, P. & BARTSCH, 1., 1990. Gastrotricha und Nemertini. Sisswasserfauna von Mitteleuropa, 3: 1-258.

VAN BLNEDEN, E., 1883. Compte rendu sommaire des recherches entreprises a la Station biologique d’Ostende
pendant les mois d’été 1883. Bulletin de la Classe des Sciences de I’ -A\cadémie Rovale de Belgigne (Séx. 3), 0: 458 483.
VAN BENEDEN, P. ., 1861. Recherches sur la faune littorale de Belgique. Mémoiresde I’ -1cadémic Reyale des Sciences,
des Lettres et des Beaux Arts de Belgiqque, 32: 1-56.
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Examples of ribbon worms observed in Belgian marine waters: (a) Emplectonema neesii, (b) Qerstedia dorsalis and
(c) Tetrastemma flavidum. The first two were recorded by P.J. VAN BENEDEN, the latter by E. VAN BENEDEN
(from GIBSON 1982, courtesy of Cambridge University Press).

NEMATODA - NEMATODES
(NEMATODEN, SPOELWORMEN, RONDWORME® - NEMATODES - FADENWURMER, NEMATODEN)
Spindle or thread-like body shape, round upon cross section and with bilateral

& symmetry; crawling or swimming with undulating movements; post-embryonic
development is characterised by four moults; nematodes show a wide range of life histories
from entirely free-living to parasitic in plants and animals; 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 their 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.

Questionnaire completed by Wilfrida DECRAEMER (Royal Belgian Institute of Natural

Sciences).

g/”'ml\ CoOMANS (1989) lists 519 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 1970 and 1998 can be found in CATTRIJSSE & 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 COOMANS’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 some 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 done on
nematodes as animal parasites, no inventory of species parasitising vertebrates seems to be
available for Belgium. Five parasitic species are commonly found in harbour porpoises

stranded or bycaught in Belgium (DEBACKER ef al. 2002, JAUNIAUX ef al. 2002).

References and further reading

BrrT, X', 2002. The Belgian nematofauna: specics of the order Tylenchida. Iz PriTERS, M. & VAN GOETHEM,
J.L. (eds), Belgian Faunaand Alien Species. Proceedings of the symposium held on 14.12.2001 in Brusscls. Bulletin
of the Roval Belgian Institute of Natural Sciences, Biology, 72, suppl.: 63-64.

BoxGIRs, T., 1994, De nematoden van Nederland. Een identificatietabel voor de in Nederland aangetroffen
zoetwater- en bodembewonende nemaroden. 2™ edition. Koninklijke Nederlandse Natuurhistorische Vereniging,
Natuurhistorische Bibliotheek, 46: 408 pp.

CATTRIJSSE, A. & VINCX, M., 2001, Biodiversity of the benthos and the avifauna of the Belgian coastal waters.
Federal Office for Scientific, Technical and Cultural Affairs, Brussels: 48 pp.

CooMANS, A, 1989. Overzicht van de vrijlevende nematotauna van Belgié. In: WoUTIRs, K. & BARRT, L. (eds),
Proceedings of the Symposium ‘Invertebrates of Belgium’ held on 25-26 nov. 1988 in Brussels. Royal Belgian
Institute of Natural Sciences, Brussels: 43-56.

COOSEMANS, J., 2002, Nematoden als indicators voor bodemclassificatie. In: PLETERS, M. & VAN GOETHI M, ],
(eds), Belgian Fauna and Alien Species. Proceedings of the symposium held on 14.12.2001 in Brussels. Bulletin of the
Royal Belgian Institute of Natural Sciences, Biology, 72, suppl.: 51-62.
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NEMATOMORPHA - HORSEHAIR WORMS
(PAARDENHAARWORMEN - NEMATOMORPHES - SAITENWURMER)
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 Nectonematoidea are parasites of hermit crabs, true crabs and
shrimps; adults do not feed and are free-living, mainly occurring in fresh water and damp
soil (Gordioidea) or found swimming in the pelagic zone of the Atlantic, North Pacific and
Indian Oceans, and in the Mediterranean Sea (Nectonematoidea); locomotion via body
undulations as in nematodes; internal 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-RHAESA (University of Bielefeld).

\""'Ml‘ The Belgian nematomorph fauna was only once subject to an investigation.

‘?\j) SCHUURMANS STEKHOVEN published a list of 12 species in 1943. Since then, no
studies, publications or observations seem to be available. At least five additional species are
expected. A representative collection, on which SCHUURMANS STEKHOVEN based his
publication, is present in the Royal Belgian Institute of Natural Sciences. Three species,
Gordins heingei, G. longareolatus and Gordionus divergens are, until now, only known from
Belgium. Small water bodies, including temporary ones, are essential for the survival of

horsehair worms (SCHMIDT-RHAESA 1997).

References and further reading

SCHMIDT-RRALSA, A., 1997. Nematomorpha. Iz Siflwasserfauna von Mitteleuropa. Gustav Fisher Vetlag, 4/4:
1-124.

SCHUURMANS STEKHOVEN, J.H., 1943. Contribution a I’étude des Gordiidés de la faune belge. Bulletin du Musée royal
d'Histoire naturelle de Belgigue, 19: 128,

ACANTHOCEPHALA - SPINY-HEADED OR THORNY-HEADED WORMS
(H.\‘\l\'\\"( JRMEN, STERELSNUITWORMEN - ACANTHOCEPHALES - HA\[\'EN\‘('(.'RMER)
Obligate intestinal parasites of vertebrates; larval development in intermediate
arthropod host; body unsegmented, laterally flattened or cylindrical, usually
gently curved; no mouth norintestine (food uptake through tegument); from less than 2 mm
up to 70 cm, most species shorter than 10 rmm; ca. 1,150 species described, but it is likely

that the majority of spiny-headed worm species are as yet unknown to science.
Questionnaire completed by Matthew WAYLAND (The Natural History Museum, London).

e At least three species, .-dcanthoce phalus anguillae, A. Incii and N eoechinorhynchus rutili,
\‘7} have been observed (VAN DAMME 1985, SCHABUSS e# a/. 1997). Based on data
from the host-parasite database of The Natural History Museum and on GOLVAN (1994), at
least nine other species will certainly occur and 13 additional ones can be expected.
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 is entirely dependent on the survival of their intermediate and definitive hosts,
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possible trends are directly linked to the status of the parasitised taxa. Aquatic habitats (both
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.

References and further reading

AMIN, O.A., 1985. Classitication. [#: CROMPTON, D.W.T. & Nitkol, B.B. (eds), Biology of the Acanthocephala.
Cambridge University Press: 27-72.

GoLvas, Y.]J., 1994, Nomenclature of the Acanthocephala. Research and reviews in Parasitology, 54 (3): 135-205.
SCHABUSsS, M., KONECNY, R., BELPAIRE, C. & SCHILMER, F., 1997, Endoparasitic helminths of the European eel,
Anguilla anguilla, from four disconnected meanders from the rivers Leie and Scheldt in western Flanders, Belgium.
Folia Parasitologica, 44: 12-18.

VAN DAMME, P., 1985. Studie van de parasitocoenosen van enkele inheemse vissoorten (Sa/wwo gairdneri RICHARD-
SON, . dnguilla anguilla L., Cyprinus carpio L., Plesronectes platessa L.). Licentiaatsthesis KUL: 191 pp.

Y \WAGUTI, S., 1963, Acanthocephala. Systema Helminthum. Interscience publications, vol. 5: 423 pp.

ROTIFERA - ROTIFERS
(R \DERDIERTJES - ROTIFERES, PORTES-ROUES - RADERTIERE)
Transparent organisms with anterior ciliated corona and complex masticatory
apparatus; size from 50 um 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 (Bdelloidea) or with alternating parthenogenetic and sexual periods (Monogononta);
since rotifers can tolerate adverse environmental conditions (for example drying or
freezing), they 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).

an

<~ 1. Some 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 Furope, taxonomic knowledge of

Rotifera is highest in Belgium and Germany.

The number of species is rising because of increasing research. Some 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 Keratellu
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americana; the arrival of the non-indigenous species Kel/icottia bostoniensis is expected.

QOccasional intruders during warm summers are Brachionus variabilis and Keratella tropica.

References and further reading

Dr RIDDLR, M., 1089. De huidige stand van het raderdieron-
derzock in Belgié. Iz WouTERS, K. & BALRT, L. (eds), Pro-
ceedings of the Symposium ‘Invertebrates of Belgium’ held on
25-26 nov. 1988 in Brussels. Royal Belgian Institute of Natural
Sciences, Brussels: 203-210.

D1 RIDDER, M., 1991. Distribution of Belgian Rotifera. In:
Van GorTHEM, J.L. & GROOTAIRT, P. (eds), Proceedings of
the 8" International Colloquium of the European Invertebrate
Survey: 190 212,

Dr RIDDER, M. & SEGERS, H., 1997. Monogonont Rotitera
recorded in the World literature (except Africa) from 1960 to
1992. Studiedocumenten van het Koninklijk Belgisch Instituut voor
Natuurwetenschappen, 88: 481 pp.

D SmeT, W.H., 1996. Rotifera 4: The Proalidae (Monogonon-
ta). In: DUMONT, H.J. & NOGRADY, T. (eds), Guides to the
identification of the micro-invertebrates of the continental
waters of the world 9. SPB .\cademic Publishing BV: 102 pp.
Dt SmeT, W.H. & PorRrRrioT, R, 1997. Rotifera 5: The
Dicranophoridae (Monogonta) and the Ituridac (Monogonon-
ta). In: DUMONT, H.J. & NOGRADY, T. (eds), Guides to the
identification of the micro-invertebrates of the continental
waters of the world 12. SPB .\cademic Publishing B\": 344 pp.
KosTtk, W, 1978. Rotatoria. Die Ridertiere Mitteleuropas.
Borntraeger, Berlin, 2 vols: 673 pp., 234 plates.

NOGRADY, T., POURRIOT, R. & SkGHRS, H., 1995. Rotifera 3:
The Notommatidae and the Scaridiidae. I#: DUMONT, H.J. &
NOGRADY, T. (eds), Guides to the identification of the micro-
invertebrates of the continental waters of the world 8. SPB
Academic Publishing BV: 248 pp.

SEGERS, H., 1995. Rotitera 2: The Lecanidae (Monogononta).
In: DUMONT, H.J. & NOGRADY, T. (eds), Guides to the identi-

(a) Dorsal, (b) ventral and (c) lateral view of I¢padella deridderae, a fication of the micro-invertebrates of the continental waters of

rotifer discovered in Belgium in 1996. The species was found in a
temporary pond in an unmown, old-stabilised wet dip in the

the world 6. SPB Academic Publishing B\': 226 pp.
SFGERS, H., 1998. Notes on the taxonomyv and distribution of

“Westhoek’ nature reserve, De Panne (From SEGFRS e al. 1996, the interstitial Rotifera from a dune pool. Belgian Journal of

courtesy of the Roval Belgian Zoological Society).
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Zoology, 128 (1): 35-47.

SGERS, H., 2002, Contribution to the nomenclature of Roti-
tera: annotated checklist of valid family- and genus-group
names. Journal of Natural History, 36: 631-640.

SEGERS, H., DE SMET, W. & BOnTL, D, 1996. Description of Iepidella deridderar deridderae n. sp., n. subsp. and
L. deridderae alaskae n.sp., n.subsp. (Rotifera: Monogononta: Colurcllidae). Belgian Journal of Zoolggy, 126 (2): 117-122.

CYCLIOPHORA - CYCLIOPHORANS
(LIPKLEVERS - CYCLIOPHORES - CYCLIOPHOREN)
Phylum described in 1995, showing affinities to Rotifera; commensals or sym-
bionts found on common and Norwegian lobsters amony 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. 35() pm long; so

far, only three species are known worldwide.
Data provided by Reinhardt KRISTENSEN (University of Copenhagen).

C“’;:P So far, there has been no firm record of cycliophoran species, but Symbion pandora
‘\v-s

is expected to be present on Norwegian lobsters in Belgian marine waters and one

more, still undescribed, Symbion 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.

References and further reading

FUNCH, P. & KRISTENSEN, R.M. 1995, Cycliophora is a new phylum with affinities to Entoprocta and Ectoprocta.
Nature, 378: 711-714.

Funci, P & ISRISTENSEN, R.M. 1997, Cycliophora. {7 HARRisON, F.W. & WOOLLACOTT, R.M. (eds.), Micro-
scopic anatomy of [nvertebrates. Vol. 13. Lophophorates, Entoproctaand Cycliophora: 4(9-474.
WINNLEPENNINCRY, B., BACKELJAU, T. & KRISTLNSEN, R.M., 1998. Relations of the new phylum Cycliophora.
Nature, 393: 636-638.

KINORHYNCHA - KINORHYNCHS of MUDDRAGONS
(SLURFWORMEN - KINORHYNQUES - HAKENRUSSLER)
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 internal 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 SORENSEN and Reinhardt KRISTENSEN (University of
Copenhagen), and Birger NEUHAUS (Museum of Natural History, Berlin).

AN

7 "t The only published record of kinorhynchs from the Belgian coast can be found in

T GREEFF (1809) who mentions five species found in the vicinity of Ostend and
Nieuwpoort (HUys & CooMANs 1989, with species list). Because of taxonomic uncertainty
and the fact that some determinations were based on immatute stages, it is unclear how
many valid species have been observed. Consulted experts suspect that the real number of
species found by GREEFE ranges from two to four. The occurrence of 15 to 20 additional

species is expected.

A collection is present at the Royal Belgian Institute of Natural Sciences. Specimens of some
kinorhynch representatives observed or expected in the Belgian marine waters are housed in
the collections of the Smithsonian Institution (Washington). Taxonomic knowledge of this
group is totally lacking. Several species of Kinorhyncha are definitely present in Belgian

waters, but a thorough investigation has never been achieved.

References and further reading

GREEIT, R, 1869. Untersuchungen iiber einige merkwiirdige Formen des Arthropoden- und Wurm-Typus. drchir
Jtir Naturgeschichte, 35: 71-100.

HiGGins, R.P., 1985. The genus Echinoderes (Kinorhyncha, Cyclorhagida) from the English Channel. Journal of the
Marine Biological -Issociation of the United Kingdom, 65: 785-800.

Hueys, R. & CooMane, A., 1989. Echinoderts higginsi sp.n. (Kinorhyncha, Cyclorhagida) from the southern North
Sea with a key to the genus Fichinoderes CLAPARLDE, 1863. Zoologica Scripta, 18 (2): 211-221.

PRIAPULA - PRIAPULANS

(PRIAPULIDEN - PRIAPULIENS - RUSSELWIT'RMER)
Unsegmented 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 internal or
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external; free-living in marine littoral sediments worldwide; size ranges from 0,5 mm to 30
cm; 17 species known worldwide; the group reflects a long history: fossils similar to 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).

™1 So far, no records of Priapula exist. Based on the distribution in adjacent waters,

xu"\_() one species, Priapulus candatus, is almost certainly present in Belgian waters. Two
other species, Halicryptus spinulosus and Tubilnchus sp. may also occur. Specimens of these
species are present in the collection of the Smithsonian Institution (W ashington). Undis-
turbed marine sediments (sand, soft bottom) are essential for the survival of priapulan

species.

References and further reading

STEPHEN, \.C., 196(. British Fchiurids, Sipunculids and Priapulids with keys and notes for the identification of the
species. Synapses of the British Fauna ( New Series), 12: 27 pp.

VAN DIR LAND, J., 1970. Systematics, zoogeography and ecology of the Priapulida. Zodlogische 1 erbundelingen,
Leiden, 112: 118 pp.

GASTROTRICHA - GASTROTRICHS

(BL’II\'}‘L\ ARWORMEN, GASTROTRICHEN - GASTROTRICHES - BA\UCHH.‘XRLH\'(:‘IL)
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 0.5 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 JoUK (Royal Zoological Society of Antwerp), with
the contribution of William and Margaret HUavioN (Ohio University).

"/W'M:; During a one-off investigation, part of a broad study of the meiofauna along the

"~

Twenty species were observed in the eulittoral zone, 13 in the sublittoral zone and four

Belgian coast, 37 species were recorded (JOUK ef al. 1992, with species list).

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 150 species (in marine and
freshwater systems) are expected. ‘Taxonomic knowledge is considered to be moderate, but
a Belgian expert able to identify organisms to the species level could not be found. Until
now, no freshwater species are known from Belgium although ten or more are expected. In

the Netherlands, seven freshwater species have been recorded so far.

References and further reading

BoADEN, P.].S., 1976. Soft meiofauna of sand from the Delta region of the Rhine, Meuse and Scheldt. Netherlands
Journal of Sea Research, 10: 461-471.

D’HONDT, J.I.., 1968. Gastrotriches et Halammohydrides des ceétes flamandes et picardes. Bulletin du Muséum
National d’Histoire Naturelle (Ser. 2), 40 (1): 214-227.

D’HONDT, J.L., 1974. Clés tabulaires de détermination des genres marins de Gastrotriches. Bulletin de la Societé
Zoologiqre de France, 99: 645-605.
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Jouk, P.E.H., HOwipton, W.D., HuaMMon, M.R. & Rowou, E., 1992. Marine Gastrotricha from the Belgian coast:
species list and distribution. Bulletin van het Koninklijk Belgisch Instituut roor Natuurwetenschappen, Biologie, 62: 87-90.
SCHWANK, P. & BARTSCH, I, 1990. Gastrotricha und Nemertini. Stsswasserfauna ron Mittelenropa, 3 (1-2): 258 pp.

LORICIFERA - LORICIFERANS
Phylum described in 1983; bilateral, unsegmented, small (less than 400 pm) 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 KRISTENSEN (University of Copenhagen).

(,‘:ML\L To date, no Loricifera have been observed in the Belgian marine waters. Some six

1 { species are expected: Nanaloricus mysticus will almost surely be present, while
N. kbaitatus, Rugiloricus caroliensis and three new species, Nanaloricus sp.n., Ragiloricus sp.n.
and Pliciloricus sp.n. should occur. Species of the genera Rugiloricns and Pliciloricus are often
observed in habitats ranging from fine sands to mud, which are sediment types common in

Belgian marine waters.

References and further reading

HicGins, R.P. & KRISTENsIN, R.M., 1986. New Loricifera from southeastern United States coastal waters.
Smithsonian Contributions to Zoology, 438: 1-70.

KRIsTENSEN, R.M., 1983, Loricifera, a new phylum with aschelminthes characters from meiobenthos. Zeitschrift frir
zoologische Systematik und Ervolutionsforschung, 21: 163-180.

ToD\RO, M.A. & KRISTENSEN, R.M., 1998. A new species and first report of the genus Nanaloricus (Loricifera,
Nanaloricida, Nanaloricidae) from the Mediterranean Sea. lalian Journal of Z.oolagy, 65: 219-226.

ENTOPROCTA or KAMPTOZOA - ENTOPROCTS
(KELKWORMEN - ENTOPROCTES, KAMPTOZOAIRES - KELCHW{'RMER, K AMPTOZOEN)
Small (0.5-5 mm), sessile filter-feeders, many of which are colonial; the few
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 united, generally by a stolon; ring of tentacles
used in feeding; almost all species are marine, one genus in fresh water; differ from the
superticially 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 EMSCHERMANN (University of Freiburg).

~" 1 Some ten species have been recorded (various publications), all of them are
'\HJ‘\} marine, with the exception of the freshwater species Urnatella gracilis. Up to ten
additional species are expected. Taxonomic 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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References and further reading

Damas, 1., 1938. Sur la présence dans la Meuse belge de Bramchiura sowerbyi, Craspedacusta sowerbyi et Urnatella

gracilis. Annales de lu Soiété Royale Zoologique de Belgique, 69: 293-310.

EMSCHERMANN, P., 1994, Kamptozoa. S#gwasserfamna von Mittelcaropa, 1 (3): 113-142,

Faasst, M., 1993. De Nederlandse kelkwormen. Het Zeepaard, 53: 104-109.

NiLsEN, C., 1989. Entoprocts. Symopses of the British Fauna ( New Series), 41: 131 pp.

VAN BENEDEN, P.J., 1845. Recherches sur I".Anatomie, la Physiologie et le développement des Bryozoaires qui
habitent la Cate d’Ostende - Histoire naturclle du genre Pedicellina. Noureaux Mémoires de I Académie Royale des
Sciences et Belles Lettres de Bruxelles, 19: 2-31.

ARACHNIDA ~ ARACHNIDS
(SPINACHTIGEN - ARACHNIDES - SPINNENTIERE)
Large and very diverse group of arthropods with body consisting of two parts:
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, LONEUX 2002).

Reference

LoNI UX, M., 2002. Soon a scorpion in the Belgian faunar Analysis of some obscrved cases. I: PEFTERs, M. & VAN
GorTHeM, J.L. (eds), Belgian Fauna and Alien Species. Proceedings of the svimposium held on 14.12.2001 in
Brussels. Bulletin of the Royal Belgian Institute of Nutural Sciences, Biolggy, 72, suppl.: 79-80.

ARANEAE - SPIDERS
(SPINNEN - ARAIGNEES - (WEB)SPINNEN, ARANEEN)
Major and worldwide distributed group of carnivorous and almost exclusively
terrestrial arthropods with size ranging from (.37 mm to over 110 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 contains book lungs and/or tracheae, silk-producing

glands and spinnerets; nearly 3,500 genera encompassing almost 40,000 described species.
Questionnaire completed by Léon BAERT (Royal Belgian Institute of Natural Sciences).

s So far, 679 species of spiders have beenrecorded (BOSMANS & VANUYTVEN 2001,
L\Hf:? KEKENBOSCH e/ al. 1977, MAELFAIT e/ a/. 1998, all three with species list), 254 of
which belong to the family Linyphiidae (sheet-web weavers). Taxonomic knowledge of this
group in Belgium is very good and a representative collection is housed in the Royal
Belgian Institute 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. In 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 ef al.
1998). Four species of the tamily Pholcidae have been recorded as alien species, two of
which (Holocnemus pluchei and Crossopriza [yoni) established viable populations in the
proximity of the port of Antwerp (VAN KEER & VAN KEER 2001).

References and further reading

Bosaans, R & VanvyTven, H., 2001, Een herziene soortenlijst van de Belgische spinnen (Araneae). Néeawsbrief
van de Belgische -lrachnologische 1 ereniging, 16 (2): 44-80.

KLKENBOSCH, J., Bosaans, R. & BAERT, L., 1977. Liste des Araignées de Belgique. Dociments de trarvail de I'Institut
royal des Sciences naturelles de Belgique, 11.

MAELrAIT, J.-P., BAGRT, L., JANSSEN, M. & ALDERWEIRLLDT, M., 1998. .\ red list for the spiders of Flanders.
Bulletin of the Royal Belgian Institute of Natural Sciences, Entomelogy, 68: 131-142.

VAN KEER, K. & VAN KELR, J., 2001. Ingeburgerde exotische trilspinnen (Araneae: Pholcidae) in de Antwerpse
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In 1995, the pseudoscorpion Microbisium brevifemoratun (ELLINGSEN, 1903) was found for the first time in Belgium
(nature reserve ‘De Liereman’, Province of Antwerp). The species lives in wet, acid biotopes with Sphagium and
occurs in North and Central Europe. Length: ca. 2 mm (drawing by H. VAN PAPssc HEX, based on photographs by
H. HIENDERICKX).

PSEUDOSCORPIONES - FALSE SCORPIONS or PSEUDOSCORPIONS
(PSF.L'D()SCH()RPI()ENEN, BASTAARDSCHORPIOENEN - PSEUDOSCORPIONS, FAUX-SCORPIONS -
PSEUDOSKORPIONE, 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 all continents, predating on
other small animals; 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).
Sy Twenty-two species are listed in HENDERICKX (1999). T'wo additional species for

Belgium have been discovered since then: Chernes hahni (HENDERICKX & VETS
1999) and Neobisium sylvaticnm (HENDERICKX, in press). Up to 5 additional species are
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expected, based on the observed fauna in neighbouring countries. Taxonomic knowledge
of this group in Belgium is considered to be moderate. The joint collection of HENDERICKX
and VETS forms a representative collection of species occurring in Belgium. Some pseu-
doscorpions occur as symbionts: Lasiochernes pilosus with the mole (Talpa enropaea) and
Chernes vicinus with the ant Lasius fuliginosus. Bird nests in hollow trees, dead and overmature
trees in ancient woodland and Sphagnum moors are essential habitats for the Belgian

pseudoscorpion fauna.

References and further reading

COOREMAN, ., 1946. Note sur les pseudoscorpions de la faune belge. Bulletin du Ausée royal d Histoire naturelle de
Belgigne, 22 (2): 1-8.

HARVEY, M.S., 1990. Catalogue of the Pseudoscorpionida. Manchester University Press: 726 pp.

HENDERICKYX, LA, 1999. Naamlijst van de Belgische pseudoschorpioenen (Arachnida Pseudoscorpionida).
Bulletin de la Societé Royale Belge d’Entomologie, 135 (I-VI): 66-71.

HENDERICK X, H. A, in press. Updated list of Belgian pseudoscorpions with the first record of Neobisium sylvaticums.
Phegea.

HENDERICKX, H A. & VETs, V., 1999. Chernes habni, een nicuwe pseucdoschorpioen voor Belgié en Luxemburg
(Arachnida, Pseudoscorpiones). Phegea, 27 (4): 117-121.

LLGG, G. & Jones, R.E., 1988. Pseudoscorpions (Arthropoda; Arachnida). Synopses of the British Fauna ( New
Series ), 40: 159 pp.

PLATEN, R., BLICIK, T., BLISS, P., DROGLA, R., MALTEN, A., MARTENS, ., S\CHER, P. & WUNDERLICH, |., 1995.
Verzeichnis der Spinnentiere (excl. Acaria) Deutschlands (Arachnida: Araneida, Opilionida, Pscudoscorpionida).
Arachnologische Mitteilungen, Basel: 1-55.

VAN HELsDINGLN, P.]., 1996. List of the Dutch Pseudoscorpions with notes on species that can be expected.
National Museum of Natural History, Leiden.

OPILIONES - HARVESTMEN or OPILIONIDS
(HOOIWAGENS - FAUCHEURS - WEBERKNECHTE)
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 eve on each side; 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).

C::j? Twenty-six species have been recorded, 19 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.elve.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.

References and further reading

HILLYARD, P.D. & SANKEY, ).H.P., 1989. Harvestmen. Syno pses of the British Fauna ( New Series), 4 (2™ edition):
119 pp.

MARTENS, J., 1978. Weberknechte, Opiliones. Die Tierwelt Deutschlands, 64: 464 pp.

SeoEK, G.L., 1975. Spinachtigen - Arachnida: 3. De Hooiwagens (Opilionida) van Nederland. Wetenschappelijke
Mededelingen KNNT ", 50: 32 pp.
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ACARI - MITES and TICKS
(MIJTEN en TEKEN - 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 less
than 1 mm long, while ticks are generally much larger; all 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 WAUTHY, with the contribution of Alexander FaIx,
(both Royal Belgian Institute of Natural Sciences). Additional information from Philippe
LEBRUN (Catholic University of Louvain).

v\:m‘[_ Some 970 species have been observed: 175 partasitic species subdivided in 75

A species, of which 15 ticks (FAIN 1990), parasitising vertebrates, and 100 species
parasitising invertebrates (COOREMAN 1963, FAIN e a/. 1995); ca. 550 species living in the
soil (ANDRE ef al. 2002, LEBRUN e/ a/. 1989, WAUTHY 1994); ca. 120 species occurring on
trees and rocks (ANDRE 19806); ca. 30 cavernicolous species (pers. comm. X. DUCARME); 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-GEORGES)
and ca. 15 aquatic species (DEWEZ & WAUTHY 1981). Up to 250 additional species, ca. 100
parasitic ones, 100 occurring in soils and 50 living in food and agricultural products, are

expected.

Taxonomic 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
[nstitute 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
LLIONS 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 (LEBRUN e a/. 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 m* of soil organic layer in deciduous forests
(LEBRUN 1971).

References and further reading

ANDRE, H.M., 1986. Notes on the ecology of corticolous epiphyte dwellers. 4 Actinedida (especially Tvdeidae) and
Gamasida (especially Phytoseiidae). .-lcarologia, 27: 107-115.
ANDRI, H.M., DUCARME, X. & LEBRUN, Ph., 2002. Soil biodiversity: myth, reality or conning? Oikos, 96: 3-24.
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BoOLLAIRTS, D. & BRI NY, R, 1951. Les acariens nuisibles aux maticres entreposées. Revzwe de I'. 1griculture, 6: 738-

764.

COOREMAN, |., 1944. Notes et observations sur les acariens. Bulletin du Musée royal d’Histoire naturelle de Belgique, 2():

1-16.

COOREM AN, |., 1962. Invasion massive des habitations par Haemolaelaps casalis (BrRLISE) (Acari, Mesostigmata).

Bulletin et Annales de la Societé Entomologique de Belgigue, 98: 388-391.

COOREMAN, ., 1963. Notes et observations sur quelques acariens inféodés aux Coléopteéres scolytidés de la faune

belge. Bulletin de I'lnstitut royal des Sciences naturelles de Belgique, 39: 1-48.

DL SAINT-GLORGES-GRIDELET, D., 1988. Méblierunyz als Allergzenquelle. . 1//ergologie, 11 (7): 247-253.

Diwrz, A. & WatTHY, G, 1981. Some aspects of the colonization by water mites (Acari, Actinedida) of an

artificial substrate in a disturbed environment. .-Irchiv fiir Flydrobiologie, 92 (4): 496-506.

Fan, .\, 1990. Les tiques de Belgique (Acari, Ixodoidea). Documients de travail de Plnstitut royal des Sciences naturelles de

Belgigree, 58: 1 34.

FamN, A, NoTi, M., & DUFRENL, M. 1995, Observations on the mites (Acari) associated with Carabidae

(Coleoptera) in Belgium. L. Annotated list of the species. International Journal of .-lcarology, 21 (2): 107-122.

GRIDELET, D. & LEBRUN, Ph,, 1973, Contribution a I’étude écologique des acariens des poussiéres de maison.

Acarologia, 15: 461-476.

HiLLyARD, P.D., 1996. Ticks of North-West Europe. Synopses of the British Fauna (New Series), 52: 178 pp.

LEBRUN, Ph., 1971. Ecologie et biocéno-

tique de quelques pcuplements d’Arthro-

podes édaphiques. Alémoires de llustitut

royal des Sciences naturelles de Beloigue, 165:

204 pp.

LEBRUN, Ph. & WAUTHY, G., 1981. Quel-

ques observations et réflexions sur les peu-

plements d’Oribates hypogés (Acariens).
{nnales de la Societe royale eolegiqu de Belgi-

que, 111 (1-4): 131-142.

L1 BRUN, Ph., WAUTHY, G. & DUFRENE,

M., 1989. Soil mites in Belgium: a review.

In: WotTetrs, K. & BAERT, L. (eds), Pro-

ceedings of the Symposium ‘Invertebrates

: \ - ! 7\ of Belgium’ held on 25-26 nov. 1988 in
L ! S f o . =
};\\‘@ \ Brussels. Royal Belgian Institute of Natur-

al Sciences, Brussels: 2113-210.
WAUTHY, G., 1994. Les acariens, ces ani-
maux lilliputiens qui nous entourent. Pro-

Adult female of Ewlohmanmnia ribagai BERLESE, 1910, This is an example of a bio-Reruwe, 17 (3): 143-182.

hypogeic oribatid mite occurring in Belgium and featuring a remarkable articular WAUTHY, G., NOTI, M.1. & DUFRENE, M.,
zone between the anterior and posterior parts of the body. This articulation  1989. Geograpbic ecology of soil oribatid
enhances the agility of the species to move through slits and pores. Surface  mites in deciduous forests. Pedobiologia, 33:
reticulation shown at two places (from LEBRUN & WAUTHY 1981). 399-416.
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PYCNOGONIDA - SEA SPIDERS
(ZEESPINNEN - PYCNOGONIDES - ASSELSPINNEN, SEESPINNEN)
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 DEWICKE and Bregje BEYST (Ghent University).

o Fourteen species have been recorded. GILTAY (1928) suggested 12 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 Pycnogonum littorale was noted in

some publications. Since 1993, intensive sampling has been performed by researchers from
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the Ghent University. As a result, ten of the 12 species suggested by GILTAY were found
again and two new species for the Belgian fauna were discovered. Despite this, taxonomic
knowledge of this group in Belgium is poor. Representative collections are present at the

Ghent University and the Royal Belgian Institute of Natural Sciences.

References and further reading

BrrLimann, 11, 1997. Kosmos-\tlas Spinnentiecre Furopas. Und Siisswasserkrebse, Asseln, Tausendfisser.
Franckh-Kosmos Verlag, Stuttgart: 304 pp.

BrysT, B, Buyssk, D., DEWICKE, A. & MELS, ]., 2001. Surf zone hyperbenthos of Belgian sandy beaches: seasonal
patterns. Fstuarine, Coastal and Shelf Science, 53: 877-895.

Gu.TAY, L., 1928. Note sur les pycnogonides de la Belgique. Bulletindela Société Entomologique de Belgique, 68: 193-
229.

KING, P.E., 1974, British Sea Spiders - Arthropoda: Pycnogonida. Synopses of the British Fauna ( New Series ), 5: 68 pp.
STOCK, J.H., 1949. Zeespinnen. Tabellenserie van de Strandwerk gemeenschap, 7: 1-8.

HEXAPODA - HEXAPODS
(ZESPOTIGEN - HEXAPODES - SECHSFUBER)
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 of APTERYGOTES
(ONGEVLEUGELDE ZESPOTIGEN, OERINSECTEN - APTERYGOTES - URINSEKTEM, FLUGELLOSE
SECHSFUBER)

Wingless hexapods without metamorphosis (Ametabola); include the Protura,

Diplura, Collembola and Thysanura.

PROTURA - PROTURANS
(PROTUREN - PROTURES, PROTOURES - BEINTASTLER, PROTUREN)
Small (0.5 to 2.5 mm long), entognathous hexapods which inhabit soil and leaf
litter in all parts of the world, preferring moist organic soils; not discovered until
1907; 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 10°% of the total number of Protura species.

Questionnaire completed by Andrzej SZEPTYCKI (Institute of Systematics and Evolution of
Animals, Poland).

- Five species have been recorded (LERUTII 1939, with species list) while 40 to 5()
Hﬂ-’:} 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
(SZEPTYCKI et al. 2002). Other features observed in adjacent areas are the co-existing of up
to eight different species within 1 dm?® of soil and the occurrence of 5,000 to 140,000
individuals of the same species on a surface of 1 m” Taxonomic knowledge of this
terrestrial group is very poor and no Belgian expert, nor a representative collection, could
be identified. A thorough investigation of soil 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 and furilir reading

LERUTH, R., 1939. Contribution a
Ptade de la faune endogée et sapro-
xylophile. III. Un ordre d’insectes
nouveau pour la faune belge: les Pro-
toures. Bulletin et lnnales de la Societe
Entomologique de Belgique, 79: 199-207,
NOSEK, J., 1973. The European Pro-
tura - Their taxonomy, ecology and
distribution with keys for determina-
tion. Muséum d’Histoire Naturelle,
Geneva: 345 pp.

SzEPTYCKI, A., STOMP, N. & WEI
NER, W.M., 2002. The Protura of
Luxembourg. Ferrantia, 34: 45 pp.
TUXEN, S.L., 1964. The Protura - A

Fosentomon sp. collected in the Grand Duchy of Luxembourg. A recent study of the Protura revision of the species of the world
fauna of this neighbouring country revealed among others tive new Iosentomon spp. (drawing with keys for determination. Her-

by A. SZEPTYCKI).
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mann, Paris: 360 pp.

DIPLURA - DIPLURANS
(TWEESTAARTEN - DIPLOURES - DOPPELSCHW ANZE, DIPIUREN)
Small to medium sized, mostly white, entognathous hexapods inhabiting soil and
leaf litter and occurring all over the world; no eyes; possessing many segmented
antennae, an abdomen with styles and exsertile vesicles, and variably formed, paired cerci;

ca. 800 species known worldwide.
Questionnaire completed by Bruno CONDE (University Henri Poincaré, Nancy).

"“’Mx?_\ Two or three species have been observed (LERUTH 1939, CONDE 1956) while a
\"7"7\_{) number of seven to ten species is expected, mainly based on observations in
France where taxonomic 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 further reading

CONDE, B., 1956. Matériaux pour une Monographie des Diploures Campodéidés. Mémoires du Muséum National
d’Histoire Naturelle, serie - - Zoologie, 12: 202 pp.

LELOUP, N., 1948. Contribution a I’étude des Arthropodes nidicoles et cavernicoles de Belgique - Nids endogés:
Gites de la Taupe. Meémoires dela Societe Entomologie de Belgique, 25: 55 pp.

LrRUTH, R., 1939. La biologie du domaine souterrain et la faune cavernicole de la Belgique. Meémoires du Musee royal
d’Histoire naturelle de Belgique, 87.

COLLEMBOLA - SPRINGTAILS of COLLEMBOLANS
(SPRINGSTAARTEN - COLLEMBOLES - SPRINGSCHW ANZE)
Small to minute entognathous hexapods common in leaf litter and other humid
microclimates; occurring all 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 feed on fungi, bacteria, algae or various plant material, some are carnivorous on

Z.001 OGIC N DIV LRSI



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 JACOBS, Frans JANSSENS (both RUCA, University of
Antwerp) and Luc DE BRUYN (Institute of Nature Conservation).

gy

mainly relying on the Collembola fauna observed in the Netherlands. Taxonomic knowl-

7 So far, 130 species have been observed (http://wcc.ruca.ua.ac.be/Evolutionary-
Biology/coll, with partial species list). Some 120 additional species are expected

edge of this group in Belgium is moderate and a representative collection is housed in the
University of Antwerp (RUCA), 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.

References and further reading

BELLINGER, P.F., CHRISTIANSEN, K.A. & J\Ns
SENS, F., 1996-2002. Checklist of the Collembola
of the World: http://www.collembola.org
BERBIERS, Ph. & MERTENS, J., 1989. Collembola
(Insecta) collected in Belgium by the Laboratory
for Ecology, RUG. In: WOUTERS, K. & BAkRT, L.
(eds), Proceedings of the Symposium ‘Inverte-
brates of Belgium’ held on 25-26 nov. 1988 in
Brussels. Royal Belgian Institute of Natural
1 1 Sciences, Brussels: 233-238.

FLLLBERG, A, 1980. Identification keys to Nor-
wegian (ollembola. Utgitt av Norsk Entomolo-

The xerophyl springtail Xenylla maritima (Tt LLBLRG, 1809) was observed for the
tirst time in Belgium in 2002, It shows a marked preference for dunes, and occurs
also on tree trunks or in the litter of coniterous trees. Length: 1.4 mm (from
FJELLBERG 1998, published by Brill, Leiden).

gisk Forening: 152 pp.

FILLLBIRG, A., 1998. The Collembola of Fennos-
candia and Denmark, Part [ - Poduromorpha.
Fauna Entomologica Scandinarica, 35: 184 pp.
GisIN, H., 1960. Collembolen Fauna Europas. Musée d’Histoire Naturelle de Genéve: 312 pp.

Hoprkix, S.P., 1997, Biology of the springtails. Oxford University Press: 340 pp.

THYSANURA - SILVERFISH and FIREBRATS
(ZILVERVISJES - THYSANOURES - BORSTENSCHWANZE)
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 JANSSENS (RUCA, University of Antwerp) and Peter DE BATIST (Royal Entomolo-
gical Society of Antwerp).

g Five species, of which two cavernicolous (TERCAFS 1960), are listed in LocCk
&\‘VA (2001) and RAPPE (1989). Lepisma saccharina was introduced before 1900. One or
two additional species are expected based on their occurrence in neighbouring countries.
Taxonomic knowledge of this group in Belgium is moderate and one expert was identified.
A representative collection is housed in the Royal Belgian Institute of Natural Sciences. The
highest diversity is found in the Belgian Lorraine, followed by Upper Belgium, the Hautes

Fagnes and Middle Belgium, while the western part of the country shows a lower diversity.
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Deutschlands. Entomologische Mitteilungen aus dem Zeoologischen Museums Hamburg, 12 (155): 123-140.
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INSECTA (PTERYGOTA) - INSECTS (PTERYGOTES)
(INSECTEN - INSECTES - INSEKTEN)
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 elaborate, 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

successful, faunal group on earth.

EPHEMEROPTERA - MAYFLIES
(EENDAGSVLIEGEN, HAFTEN - EPHEMEROPTERES, EPHEMERES - EINTAGSFLIEGEN, HAFTE)
Common exopterygotes found in almost all 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 many 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 14 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).
Z™1 In STROOT & MOL (1989), 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 (Mor 1985a, 1985b), some species not mentioned in STROOT & MoOL (1989) are
expected. Taxonomic knowledge 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 Utrecht. Because
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.

References and further reading
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ODONATA - DRAGONFLIES and DAMSELFLIES
(LIBELLEN en WATERJUFFERS - LIBELLULES - LIBELLEN)
Relatively large exopterygotes with transparent, many-veined wings, massive
compound eyes and biting mouth parts; wings can not be folded; highest diversity
in tropical and subtropical regions; aquatic larval stage; adults and larvae are aggressive
camivores preving mostly on other insects; very ancient order of insects: fossil record dates
back to more than 300 million years; fossil record shows that ()donata or their relatives are
the largest flying insects; one species, Meganenra monyi, had a wingspan up to 75 c¢m; ca. 5,300

species described worldwide, while a real species number of 10,000 is expected.

Questionnaires completed by Geert DE KNIJF (Institute of Nature Conservation), Henri
DUMONT (Ghent University) and Philippe GOFFART (Catholic University of Louvain).
" So far, 69 species have been observed (MICHIELS ef a/. 1986, DE KNIJF &
ANSELIN 1996, http://www.gomphus.be) and one additional species is expected
(Bos & WasscHER 1997). Wirh 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 Institute of Natural Sciences.
Smaller collections can be found at the Centre de Recherche de la Mature, des Foréts 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 (D KNIJF & ANSELIN 2001, DE
KN1JF ef 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 (Odonata 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 19906) indicates the disappearance of seven

species. The red list status and other useful data of ()donata species occurring in the Walloon
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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
etal. 2002). Crucial habitats for the conservation of (Odonata species are, in decreasing order
of importance: (1) mesotrophic and natural eutrophic ponds, peat bogs and marshes,
(2) oligotrophic peat moors and fens, and (3) oxygen-rich running waters (DE KNIJF &
ANSELIN 1996). Some Mediterranean species are observed on a more or less frequent basis,

but none of these are considered as established alien species (yet).

References and further reading
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Libellen.(Odonata) van Belgié en het Groothertogdom Luxemburg / Adas provisoire des Libellules (()donata) de
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J.-L. DOMMANGET. Société Frangaise d’Odonatologie, Bois-d’Arcy: 130) pp.

PLECOPTERA - STONEFLIES
(STEENVLIEGEN - PLECOPTERES - STEINFLIEGEN)
; Ancient order (known since the Permian) of small to medium-sized exopterygotes
L 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; many species with restricted distribution; adults have large foldable

wings or reduced wings; ca. 2,000 described species worldwide.

Questionnaire completed by Thierry VERCAUTEREN (Provincial Institute for Hygiene,
Antwerp).

«/{_C} Following AUBERT (1956, 1957, both with species list), 48 species (of which 16

belong to the Nemouridae) have been observed frequently or sporadically. Some
ten additional species are to be found (AUBERT 195G). 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. Consequently, 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 quality 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
stonefly populations are pollution, habitat destruction, acidification and eutrophication.
The highest Plecoptera diversity is found in Upper Belgium, followed by Middle Belgium
(with the Sonian Forest) and the Hautes Fagnes, the Belgian Lorraine, and Lower Belgium

with the Kempen (AUBERT 1956).

References and further reading

AUBFRT, J., 1956. Contribution a I’étude des Plécoptéres de Belgique. Bulletin de [ Institut royal des Sciences naturelles de
Belgique, 32 (15): 1-12.

AUBLRT, J., 1957. Deuxiéme contribution a 'étude des Plécopteres de Belgique. Bulletin de ' Institut royal des Sciences
naturelles de Belgique, 33 (27): 1-3.

Cranssens, E.E.C.M., 1981. The stoneflies (Plecoptera) of the Netherlands. . Niemzsbrief:18-Nederland, 10: 73-77.
Hy~es, HB.N., 1977, A key to the adults and nymphs of the British Stoneflies (Plecoptera), with notes on their
ecology and distribution. Freshwater Biological . issociation Scientitic Publication, 17 (third edition, reprinted 1993):

92 pp.

BLATTODEA - COCKROACHES
(KAKKERLAKKEN - BLATTES, CAFARDS - SCHABEN(ARTIGE), NAKERLAKEN)
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; many Blattodea
are forest floor species though some are cave dwellers, semi-aquatic, burrowing, wood
boring or even housing in the nests of social insects; some cosmopolitan pest species are
associated with human habitations; present for at least 250 million years and it is thought
that in the late Carboniferous, cockroaches, in terms of numbers of individuals, out-
numbered all other flying 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).

e Based on DEVRIESE (1991) and KRUSEMAN (1979), both with species list, four

’L”\} 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
with the Sonian Forest, followed by Upper and Lower Belgium (with the Kempen) and the
Belgian Lorraine. The coastal area and Hautes Fagnes show a lower diversity (DEVRIESE
1991, GOETGHEBUER 1953).
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References and further reading
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Eintomolagique de Belgique, 89 (V-V1): 135-145.

KRUSEMAN, G., 1979. De kakkerlakken en bidsprinkhanen -Dicty optera- uit de landen van de Benelux. W etenscha p-
pelijke Mededelingen KNNT', 133: 28 pp.

MARSHALL, J.A. & Haks, E.C.M., 1988. Grasshoppers and allied insects of Great Britain and I[reland. Harley
Books, Colchester: 226 pp.

MANTODEA - MANTIDS
(BIDSPRINKIL’\NF,I\' - MANTES - F/\N(}SCHRHCKEN)
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; all species are carnivorous and
prey on insects and spiders; powerful forelegs and jaws to catch and eat their prey; in some
species, 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 BAUGNEE (Observatory of Fauna, Flora and Fabitats) and
Jean-Paul J\coB (Centre de Recherche de la Nature, des Foréts et du Bois, Gembloux).
b One species, Mantis religiosa, is known from the southernmost part of the
Q Province of Luxembourg [mainly Torgny (Rouvroy) - natural reserve ‘Raymond
Mayné’, and surrounding area). The most recent published observation seems to go back to
1968 (PARENT 1976). The species is protected in the Walloon Region (AERW of 9 July
1987) and is listed in annex IIb (species placed under strict protection) of the Walloon
Decree of 6 December 2001 in relation to the conservation of Natura 2000 sites as well as the

taunal and floral wildlife. The present status of M. re/zgiosa in Belgium is uncertain.

References and further reading

KRUSEMAN, G, 1979. De kakkerlakken en bidsprinkhanen -Dictyoptera- uit de landen van de Benelux. Wetenschap-
pelijke Mededelingen KN'.N'T", 133: 28 pp.

PARENT, G.H., 1976. Distribution et comportement de la Mante religicuse, Mantis religiosa religiosa (1..), en limite
scptentrionale de son aire en Kurope occidentale - Relations avec les fluctuations climatiques récentes. (Dictyoptera
Mantidae). Parcs Nationanx, 31: 138-175.

ORTHOPTERA - GRASSHOPPERS, LOCUSTS and CRICKETS
(SPRINKHANEN en KREKELS, RECHTVLEUGELIGEN - CRIQUETS, SAUTERELLES et GRILLONS ou
ORTHOPTERES - HEUSCHRECKEN)
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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™1 So far, 51 species have been registered in Belgium: 18 Tettigoninidea, 5 Grylloi-

«\H"‘l dea, 5 Tetrigoidea and 23 Acridoidea (DECLEER e a/. 2000, with species enumera-
tion and preliminary red list). Five species have not been observed anymore since 1960.
Some five additional species are expected (KLEUKERS e# a/. 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 Institute of
Natural Sciences. Another collection is housed in the Gembloux Agricultural University.
The highest species diversity is found in Upper 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 ef a/. 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 ef a/. 2000).

Important habitats for the preservation of Orthoptera species are dry and wet grasslands,
dunes, rocks and peat areas (KLEUKERS ef a/. 1997, MARSHALL & HAES 1988, INGRISCH &
KOHLER 1998). On a population level, up to 15 species per ha and more than 40 individuals
per m? can be found (INGRISCH & KOHLER 1998). Taking 1900 as reference, five species
have been introduced: .-cheta domesticus (house cricket, introduced more than two centuries
ago), Tachycines asynamorus (greenhouse camel-cricket), Meconema meridionale (southern oak
bush-cricket, imported specimens are able to establish viable populations in urban environ-

ments), .-dnacridinm aegyptinm (Egyptian grasshopper) and Gry/lomorpha dalmatina.

References and further reading

Bet keBoos, L., 1993. De sprinkhanen van Nederland en Belgié (2™ edition). Jeugdbondsuitgeverij: 69 pp.
DrcLEER, K., Drvriesk, H., Horsyans, K., Lock, K., BARINBRUG, B. & Maes, D., 2000. Voorlopige atlas en
‘rode lijst” van de sprinkhanen en krekels van Belgié (Insecta, Orthoptera) [ Atlas et “liste rouge’ provisoire des
sautcrelles, grillons et criquets de Belgique (Insecta, Orthoptera). Rapport Instituut voor Natuurbehoud, 10: 75 pp.
DECLELR, K., VANROOSE, S., DEVRIESE, R., HOFMANS, K. & Lock, K., 2002. Status en trends van de Belgische
sprinkhanen en krekels (Orthoptera). [z PLLTERS, M. & VAN GOKTHEM, ].L. (eds), Belgian Fauna and Alien
Species. Proceedings of the symposium held on 14.12.2001 in Brussels. Bulletin of the Royal Belgian Institute of Natural
Sciences, Biology, 72, suppl.: 115-117.

Drvriksk, H., 1992, Sprinkhanen en krekels van Belgié (
bescherming: 24 pp.

Du.vRiEsL, H., 1997. Clé de détermination des Orthoptéres (Sauterelles, Grillons, Criquets) (2™ edition). Jeunes et
Nature: 24 pp.

INGRIsCH, S. & KOHLI R, G., 1998. Die Heuschrecken Mitteleuropas. Neue Brehm-Biicherei, 629: 460 pp.
KLLUKFRS, R, VAN NI UKERKL N, E, ODE, B, WiLLEMST, L. & Vs WiNGIRDEN, X, 1997, De sprinkhanen en
krekels van Nederland (Orthoptera). Nederlandse Fanna, 1: 415 pp.

MarsHaLL, J.A. & Haes, E.C.M., 1988. Grasshoppers and allied insects of Great Britain and Ireland. Harley
Books, Colchester: 226 pp.
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2" edition). Jeugdbond voor Natuurstudie en Milieu-

DERMAPTERA - EARWIGS
(OORWORMEN - PERCE-OREILLES, DERMAPTERES - OHRW('RMER)
Oblong exoptervgotes 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 maternal care in relation to eggs and early instar nymphs; earwigs are omnivorous,
feeding on dead plant material and dead or slow invertebrates; very few species are

commensals or ectoparasites of mammals; ca. 1,900 described species worldwide.
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Amphigerontia contaminata (STEPHENS, 1836), a hygrophilous psocid occurring
abundantly on the bark of deciduous trees and conifers. Length: 3-4 mm (drawing

by N. SCHNEIDER).

134

Questionnaire completed by Hendrik DEVRIESE (scientific associate, Royal Belgian Insti-
tute of Natural Sciences).

vl Four species have been observed (DE SELYS-LONGCH.AMPS 1888, with species list).
One additional species is expected (ALBOUY & CAUSSANEL 1990). 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 Institute 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-LONGCHAMPS 1888).

References and further reading

ALBOUY, V. & CAtssanti, C., 1990. Dermaptéres ou perce-oreilles. Faune de France, 75: 245 pp.

DE SELYS LONGCH \MPs, 1888. Catalogue raisonné des Orthoptéres et des Névroptéres de Belgique. -lnnales de la
Societe Entomologique de Belgique, 32: 103-203.

WILLEMSE, C. & KRUSEMAN, G., 1971. De in Nederland voorkomende oorwormen - Dermaptera. [ efenschap pelijke
Mededelingen KINNT ', 4 (4™ cdition): 16 pp.

PSOCOPTERA - BOOK- and BARKLICE or PSOCIDS
(HOUTLUIZEN, STOFLUIZEN, BOEKLUIZEN - PSOCOPTERES, PSOQUES - STAUBLAUSE,
RINDENLAUSE)
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 books, museumn specimens, etc.,
though the majority live on trees; fossil record goes back to the Permian; 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 (LIENHARD 1998, with species list).
V\’Jb Some nine additional species are expected based on LIENHARD (1998) 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
collection is present at the Royal Bel-
gian Institute of Natural Sciences. An-
other collection is housed in the Gem-
bloux Agricultural University. Because
‘of increased fieldwork, the species num-
ber augmented significantly from 40
species in 1926 (BALL), over 63 in 1979
(SCHNEIDER) to reach the actual number
of 73. If 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 1900: Psoguilla marginepsmnctata, Dorypteryx: domestica

and D. longipennis.

References and further reading

BLL, A, 1926. Quelques notes concernant les Psoques belges. Bulletin de la Societé d Fntomologie de Belgique, 66: 256-
264.

LiEHARD, C., 1998. Psocoptéres euro-méditerranéens. Famne de F'rance, 83: 517 pp.

SCHNEIDER, N., 1979. Nouveau répertoire des Psocoptéres belges. Bulletin et Annales de la Societe royale belge
d’Entomologie, 115: 137-145.

ANOPLURA - SUCKING LICE
(ZUIGENDE LUIZEN - ANOPLOURES, POUX VRAIS ou SUCEURS - ECHTE LAUSE, SAUGENDE
1LAUSE)
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 LiBois (University of Liége).

w‘} Fifteen species have been observed in Belgium (COOREMAN 1952, VAN DEN

™y,

in neighbouring countries and the presence of their host species in Belgium. Taxonomic

BROEK 1977), while about 13 more are expected based on the Anoplura fauna

knowledge of this group in Belgium is poor. A collection is housed in the Roval Belgian
Institute of Natural Sciences. At the population level, one or two Anoplura species and

more than 100 specimens can occur per host individual.

References and further reading

Bravcourny, J.C., 1968. Les Anoploures de Lagomorphes, Rongeurs e Insectivores dans b région paléarctique
occidentale, et en particulier en France. -lmnales de Parasitologie Fumaine et Comparee, 43: 201-271.

CoORLMAN, J., 1952, Anoplura des taunes de Belgique et du Congo belge. Bulletin de I'lnstitut reyal des Sciences
naturelles de Belgique, 28 (64): 1-7.

VAN DEN BRrotiw, E., 1977, De luizen (Anoplura en Mallophaga) van zoogdieren in Nederland. Wetenschappelijke
Mededelingen KN17,121: 32 pp.

‘MALLOPHAGA -~ CHEWING Or BITING LICE’
(BIJTENDE LUIZEN - MALLOPHAGES, POUX BROYEURS - LAUSLINGE, BEISSLAUSE)
The term ‘Mallophaga' is considered to have no taxonomic valwe, but is still used for
descriptive purposes when referring collectively to the Amblycera, Ischnocera and Rhyn-
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 HELLENTHAL (University of Notre Dame, Indiana),
Roger PRICE (University of Minnesota) and Ricardo PALMA (Museum of New Zealand).

Additional collection information.

U
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< Based on the ‘Mallophaga’ collection assembled by J. COOREMAN and integrated
%\\L() in the entomological collection of the Royal Belgian Institute of Natural Sciences,
a preliminary list with 124 species was compiled for Belgium. Via host-parasite associations
using the Belgian list of mammal and bird species, 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 available at
the CBD-National Focal Point, RBINS. Although this high number is maybe an over-
estimation of the real number, because of the used deduction method and in comparison
with the 425 ‘Mallophaga’ species in the United Kingdom (StMS e/ 2/. 1988), it illustrates the
diversity of this very poorly known faunal group. Chewing lice are expected to parasitise

about 266 of the mammal species and 740 of the bird species in our country.

References and further reading

PriCE, R.D., HELLENTHAL, R.AL, PALMA, R.L., JOHNSON, K.P. & CrLavyron, D.H., 2003. The Chewing Lice:
World Checklist and Biological Overview. Illinois Natural History Survey Special Publication 24. (sec also http:
darwin.biology.utah.edu/PEET 'Checklist. Chewing.html)

Sivs, R, FREEMAN, P. & HWKswORTH, D.L., 1988. Key works to the tauna and tlora of the British sles and
north-western Europe (5" edition). The Systematics Association Special Volume, Clarendon Press, 33: 312 pp.
\ W DIN Brobgk, E., 1977, De luizen (\noplura en Mallophaga) van zoogdicren in Nederland. Wetenschappelijiee
Mededelingen KN'N'T, 121: 32 pp.

HETEROPTERA - TRUE BUGS
(W ANTSEN - HETEROPTERLS, PUNAISES - WANZEN)
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; true bugs are adapted to a broad range of
habitats and include terrestrial, freshwater and marine groups; feeding on plant or animal
material; some species are blood sucking disease vectors; ca. 62,000 species described
worldwide.

Questionnaire completed by Michel DETHIER (Gembloux Agricultural University). Addi-
tional information provided by Jean-Yves BAUGNEE (Observatory of the Fauna, Flora and
Habitats).

A

v“-;b Todate, 620 species are known from Belgium (BAUGNEE e/ 4/., in prep.) and some

number has increased by 97 species. Heteroptera are relatively well known in Belgium but a

30 additional ones are expected. Since BOSMANS & MERCKEN (1989), the species

complete cartography is only developed for the aquatic species. This led to the first red list
ever on invertebrates in Flanders (Bosaaxns 1994, with additions on cd-rom, see BONTE et
al. 2001). Five to ten Belgian experts are able to identify specimens to the species level.
Representative 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 developed by experts or within universities.

The terrestrial environment shows the highest species richness, followed by stagnant and
running freshwater habitats. Most 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 Fagne-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, tallow lands, dunes, heathlands,

etc.

References and further reading

AUKEMA, B, BAUGNLE, J.-Y., Bosaans, R., BRULRS, J., CivroT, F., DR, M., Viskens, G & ALDER-
WEIRLLDT, M., 2001. Aanvullende gegevens over Belgische miriden (Heteroptera Miridac). Bulletin ran de
Koninklijke Belgische 1 ereniging roor Fintomologie, 137: 69-90.

AUKEMA, B. & RILGIR, C. (eds), 1995-2001. Catalogue of the Heteroptera of the Palaearctic Region. Vols I-1V.
Wageningen.

BAUGHEE, ].-Y., DETHIER, M., BRULRS, J., CHEROT, F. & VIsKkiNs, G, in prep. Catalogue des Hétéroptéres de
Belgique. Bulletin dela Societe royale belge d’ FEntomologie.

BONTE, D., VANDOMME, V., MUYLAERT, J. & BosM.ANS, R., 2001, Fen gedocumenteerde Rode Lijst van de water-
en oppervlaktewantsen van Vlaanderen. Instituut voor natuurbehoud, cd-rom.

Bosaans, R, 1975-1979. Voorkomen van de Belgische Wantsen 1-\". Biologisch Jaarboek Dodonaea, 43-47.
Bosyins, R, 1980). Distribution des Hétéroptéres belges V1. Bulletin et Annalesdela Societe royale belge d’ Entoniologie,
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Bosaans, R. & MERCKIN, L., 1989. Research on Belgian Heteroptera: a review. In: WOUTERS, K. & BAkRT, L.
(eds), Proceedings of the Symposium ‘Invertebrates of Belgium” held on 25-26 nov. 1988 in Brussels. Royal Belgian
Institute of Natural Sciences, Brussels: 279-285.
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naturelles de Belgigue, 54 (9): 1-11.
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belge d’ Entomologie, 125: 37-52.

DETHILR, M. & BAtGaEr, J.-Y., 2002, Estimation des modifications récentes de la faune des hétéroptéres de
Belgique: approche méthodologique. In: PRETERS, M. & VAN GOETHEM, J.L. (eds), Belgian Fauna and Alien
Species. Proceedings of the symposium held on 14.12.2001 in Brusscls. Bulletinof the Royal Belgian Institute of Natural
Sciences, Biology, 72, suppl.: 119-123.

PERICART, J., 1983-1984. Hémiptéres Tingidac euro-mediterranéens, Hémiptéres Berytidae euro-mediterranéens.
Faune de France, 69: 618 pp. et 70: 172 pp.

PERICART, ., 1987-1990. Hémiptéres Nabidac d’Europe occidentale et du Maghreb, Hémiptéres Saldidac ct
Leptopodidae d’Europe occidentale et du Maghreb. I'aune de France, 71: 186 pp. et 77: 238 pp.

PERICART, ., 1998. Hémiptéres Lygaeidae euro-mediterraneens. Fauin de I'rance, 84, vol. 1: 488 pp., vol. 2: 456 pp.,
vol. 3: 493 pp.

SottHwooD, T.R.E. & LisTton, D., 1959. Land and water bugs of the British Isles. Warne, London: 436 pp.
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Proeh, Berlin.
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AUCHENORRHYNCHA - HOPPERS and CICADAS
(CICADEN - AUCHENORRHYNQUES, CIGALES - ZIKADEN)
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 soil; feeding
on plant material; ca. 35,000 species described worldwide but a real species number of

100,000 is expected (some authors even mention 1,000,000).
Questionnaires completed by Jean-Yves BAUGNEE (Observatory of the Fauna, Flora and

Habitats) and Jan VAN STALLE (scientific associate, Royal Belgian Institute of Natural

Sciences).

N

ik At present, 393 species are known in Belgium, while the occurrence of 15 other
A species is considered to be doubtful (VAN STALLE 1989; BAUGNEE, in prep.). This

species number means an increase of more than 150 species in comparison with the species

Z-O0O0LOGH AL DIVERSITY 137



138

total published in 1951 (SYNAVE 1951a, 1951b). Based on BAUGNEE (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 Institute of Natural Sciences and

the Gembloux Agricultural University.

Most Auchenorrhyncha species in Belgium are terrestrial. Others occur in 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 territory, 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.

References and further reading

BAUGNFE, J.-Y., in prep. Liste des Homoptéres Auchénorrhynques de Belgique.

DELLA GIusTizg, W', 1989. Homoptéres Cicadellidae 111 (compléments aux ouvrages de H. RiBAUT). Faune de
France, 73: 350 pp.

FaGrL, G., 1949. Aperqu sur les connaissances actuelles des Jassides de Belgique (Hemiptera Homoptera). Bulletin
et Annales de la Sociteé royale entomologique de Belgigue, 85: 144-153.

GRAVESTERN, WWHL, 1976, Naamlijst van de in Nederland voorkomende Cicaden (Homoptera, Auchenorrhyncha).
Lintomologische Berichten, 30: 51-57.

Lt QuEsnt, W.J., 1960-1969. Hemiptera - Homoptera - Auchenorrhvncha. Handbooks for the Identification of British
Insects, vol. 2, part 2-3.

Le Quesne, W.J. & Payng, K.R., 1980. Cicadellidac (Typhlocybinae) with a check list of the British Auchenor-
rhyncha (Hemiptera, Homoptera). Handbooks for the Identification of British Insects, vol. 2, part 2c.

LETHIERRY, L., 1892, Revue des Hémiptéres de Belgique. Laroche-Delattre, Lille: 27 pp.

OS$SIANNILSSON, F., 1978-1983. The Auchenorrhyncha (Homoptera) of Fennoscandia and Denmark. Fazia
Fntomologica Scandinavica, vol. 7, part 1-3.

REMANE, R. & WACHMANN, E, 1993. Zikaden kennenlernen, beobachten. Naturbuch Verlag, Augsburg: 288 pp.
RiBaUT, H., 1936. Homoptéres Auchénorrhynques I: Typhlocybidae. Faune de France, 31.

RiBAUT, H., 1952. Homoptéres Auchénorrhynques [1: Jassidae. Famne de France, 57.

SyNAVE, H., 1951a. Catalogue des Fulgoroidea de Belgique. Bulletin er .-Annales de la Societe royale entomologique de
Belgique, 87: 137-140.

SyNAvE, H., 1951b. Catalogue des Cercopidae, Membracidae, U'lopidac et Cicadidac de Belgique (Hemiptera
Homoptera). Bulletin et Annales de la Societe royale entomologique de Belgique, 87: 183-185.

VAN STALLE, J., 1989. A Catalogue of Belgian Homoptera Auchenorrhyncha. In: WOUTERS, IS. & BAERT, L. (eds),
Proceedings of the Symposium ‘Invertebrates of Belgium’ held on 25-26 nov. 1988 in Brussels. Roval Belgian
Institute of Natural Sciences, Brussels: 265-272.

PSYLLOIDEA - JUMPING PLANT LICE or PSYLLIDS
(BLADVLOOIEN - PSYLLES, FAUX PUCERONS - BLATTFLOHE)
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 plant galling, malformations or necroses; some species

transmit plant diseases; more than 2,000 species described worldwide.

Questionnaires completed by Jean-Yves BAUGNEE (Observatory of the Fauna, Flora and
Habitats), Ian HODKINSON (Liverpool John Moores University) and Pavel LAUTERER

(Moravian Museum, Brno).
C\;} About 64 species have been recorded for Belgium (BAUGNEE et /. 2002, with

species list). Some 15 additional species are expected. This group is poorly known
in Belgium. Next to the checklist of BAUGNEE ef «/. (2002), the most recent catalogues are
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those of LETHIERRY (1892) and LAMEERE (1900), with respectively 20 and 18 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.

References and further reading

Bavoner, J.-Y., 2001, Observations de quelques psylles intéressants en Belgique et au Grand-Duché de
Luxembourg (Homoptera Psylloidea). Bulletin de la Sociéte rovale belge d’ Entomologie, 137: 20-22.

BAUGNEE, J.-Y., BURCKHARDT, D. & FAssoTTE, C., 2002. Les hémiptéres Psylloidea de Belgique: état des
connaissances et liste actualisée. I#: PEETERS, M. & VAN GOETHENM, J.L. (eds), Belgian Fauna and Alien Species.
Proceedings of the symposium held-on 14.12.2001 in Brussels. Bulletin of the Royal Belgian Institute of Natural Sciences,
Biology, 72, suppl.: 125-127.

CoOUBEAUY, E., 1891. Enumération des Hémiptéres de Belgique - Section 11: Sternerrhyncha. -lnnales de la Socicte
entonsologique de Belgigne, 36: 80 83.

Hobrinson, 1.D. & WHiTL, 1.M., 1979. Homoptera Psylloidea. Handbook for the Identification of British Insects, 11
(5a): 98 pp.

KLIMAZEWSKI, S.M., 1973. The Jumping Plant Lice or Psyllids of the Palearctic, an annotated checklist. .lmales
Zoologici, 30: 155-280.

LaMEERE, A., 1900. Manuel de la faune de Belgique, tome I1. Lamertin, Bruxelles: 858 pp.

LETHIERRY, L., 1892. Revue des Flémiptéres de Belgique. Laroche-Delattre, Lille: 27 pp.

OSSIANNILSSON, F., 1992, The Psylloidea (Hemiptera) of Fennoscandia and Denmarh. Fauna Entomologica Scandi-
narica, 26: 347 pp.

WHITE, 1.M. & HoDKINSON, 1.D., 1982. Homoptera Psylloidea (nymphal stages). Handbook for the Identification of
British Insects, 11 (5b): 50 pp.

ALEYRODIDEA - WHITEFLIES
(\\"ITTE VLIEGEN - MOUCHES BLANCHES, \LEURODES DES SERRES - MOTTENLAUSE, WEISSE
FLIEGEN)
Minute (2 to 3 mm), moth-like Sternorrhyncha feeding on plant material;
exopterygotes; 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 MARTIN (The Natural History Museum, London).

"1 Following MARTIN et a/. (2000), the whitefly fauna of Furope and the Mediterra-
w 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 needed to remedy. Neither a Belgian specialist of whiteflies, nor a representative

collection, could be identified.

References and further reading

Bk, F.AL, Bink- MoeneN, ROM. & Worts, J., 1980. Witte vliegen in Nederland (Fomoptera; Aleyrodidac).
Entomologische Berichten, 40): 3-9.

MARTIN, J.H., Mist b, D. & RAPIsarDA, C., 2000. The whiteflies {(Hemiptera: Aleyrodidae) of Europe and the
Mediterranean Basin. Bulletin of Fntomological Research, 90: 407-448.

Maounp, L.\, 1960. A revision of British Aleyrodidae (Hemiptera, Homoptera). Bulletin British Museum ( Natural
History), Entomolegy, 17: 397-428.
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ADELGIDAE and PHYLLOXERIDAE - OVIPAROUS APHIDS ot CONIFER APHIDS and
PHYLLOXERA
(SPARREI\GAI.LI'IZI{N en DWERGLUIZEN - PUCERONS ADELGINES, PUCERONS DES ECORCES et
PHYLLOXERES - TANNENGALLAUSE und ZW ERGLAUSE)
‘. \delsoidea’ is often used to refer collectively to these hro families. Often classified within
the Aphidoidea among others because of the similar morphology; exopterygotes

feeding on woody plants; serious grape pests; ca. 150 species estimated worldwide.

Questionnaire completed by Andrea Binazzl (Experimental Institute for Agricultural
Zoology, Firenze) with the contribution of Georges REMAUDIFRE (Muséum National
d’Histoire Naturelle, Paris).

'tk Four species have been registered (NEF 1984). Based on their presence in
&\—m} neighbouring countries (and the presence 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 species could occur based on the presence of introduced host
conifers (such as Pinus strobus, Picea orientalis, etc.). This groupis poorly known in Belgium.
Reference collections are housed in The Natural History Museum in London and in the

Experimental Institute for Agricultural Zoology in Firenze.

References and further reading (see also under A phidoidea)

CARTLR, C.I, 1971. Conifer woolly aphids (Adelgidae) in Britain. Forestry Commission Bulletin, 42: 51 pp.
NEF, L., 1984. Les Chermes gallicoles de epicea commun, Picea abies KARST.: biologie et moyens de lutte. Bulletin
de la Societé royale foresticre de Belgique, 93 (2): 1-4.

APHIDOIDEA - PLANTLICE ot APHIDS
(BLADLUIZEN - PUCERONS, APHIDES - BLATTLAUSE)
Small (1-5 mm), soft-bodied Sternorrhyncha occurring 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 voung
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 Juan Manuel NIETO NAFRiA, Nicolas PEREZ HIDALGO (both
Cniversity of Ledn) and Guy LATTEUR (Agricultural Research Centre).

(:\:“ML“L So far, 371 Aphididae species have been recorded in Belgium (NIETO NAFRIA

“Ugf et al. 1999). Since 1996, the species number has augmented with as much as
125 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 NAFRIA &
MIER DURANTE 1999, PATTI & BARBAGALLO 1998). This group is taxonomically relatively
well known in Belgium. Information on trends is not available. Representative collections
arepresent at the Agricultural Research Centre and the University of Ledn. Some 16 species

are considered to have been introduced; they mainly occur in greenhouses.
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Wingless viviparous female of Ilyperomyzns
{ Hyperomysella)  rhinanthi  (SCHOUTEDEN,
1903). The aphid shows host alternation he-
tween Ribes rubrum and Rhbinanthus spp. and is
widespread in Europe. Length: 2.6 mm
(drawing by Nicolas Pr-ri:z HIDALGO).

References and further reading

BARBAGALLO), S., Binazzl, A., BoOLCHI SPRINL, G., MARTELLI, M. & PaTTl, 1., 1995,
Aphidoidea - Checklist delle specie della Fauna d’Italia. Homoptera Sternorrhyncha, fasc.
43 (generi 064-286): 13-38.

BLackMAN, R.L. & Eastop, V.F.,; 1984, Aphids on the world’s crops. An identification
guide. Wiley, Chichester: 476 pp.

Brackman, RUL. & EasTop, V.F.,, 1994, Aphids on the world’s trees - An identification
and information guide. CAB International in association with the Natural History
Muscum, Wallingford: 987 pp.

Hin, OLE., 1980-1995. The Aphidoidea (Hemiptera) of Fennoscandia and Denmark I-
V1. Fauna Lintomologica Scandinavica, 9, 11, 17, 25, 28, 31.

Mmis, ALK, & HARREWI)N, P. (eds), 1987. Aphids, their biology, natural enemies and
control. World Crop Pests, Elsevier, Amsterdam, vol. 2A: 450 pp.

NIETO NAFRTA, .M., LATTEUR, G, MIER DURANTE, M.P.,, TAHON, J., PEREZ HIDALGO),
N. & NIcoLAs, [, 1999. Les pucerons de Belgique (Hemiptera: Aphididae). Parasitica, 55
(1): 5-38.

NIt 1O NAFRLY, J.M. & MikR DURANTE, M.P., 1998. Hemiptera, Aphididae L. [n: RAMOS,
M.A., e al. (eds), Fauna Iberica. VVol. 11. Museo Nacional de Ciencias Naturales, Madrid:
424 pp.

PATTI L & BARBAGALLO, S., 1998, An approach to the knowledge on the Italian aphid
fauna. Iz NiTo NAFRIA, .M. & DIxoN, A.F.G. (eds), Aphids in natural and managed
ccosvstems. Secretanado de publicaciones, Universidad de LeOn: 397-405,

REMAUDIERE, G. & RIMAUDILRE, M., 1997. Catalogue des .Aphididac du Monde
(Flemiptera Aphidoidea). INRA Edition, Versailles: 478 pp.

TAYLOR, L.R. & ROBERT, Y. (red.), 1980. Handbook for aphid identification (revised
cdition). Europcan Commission, Brussels.

COCCOIDEA - SCALE INSECTS and MEALYBUGS

(SCHILDLUIZEN - COCHENILLES - SCHILDLAUSE)

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

Cocens hesperidum is a common scale insect
in southern Europc that cannot survive in
the wild at our latitude. In Belgium, it
often occurs in greenhouses and houses.
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 BORCHSENIUS 1957).

beneficial (a.0. through the production of wax; some are used for
controlling noxious weeds); probably more than 7,600 species world-

wide.

Questionnaire completed by Maurice JANSEN (Plant Protection Service,

Wageningen).

non-published data of the Netherlands Plant Protection Service). Based on

So far, 27 species have been recorded: 19 in the wild and 8 in
greenhouses (KOSZTARAB & Ko0ZAR 1988 combined with

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
tield 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, andjor 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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References and farther reading

BorcHsenus, N.S., 1957, Subtribe mealybugs and scales (Coccoidea). Soft scale insects Coccidae. Vol IX. [In
Russian]. Fauna SSSR. Zoulogicheskii Institut .\kademii Nauk SSSR. N.S. 00: 493 pp.

JanseEN, M.G.M., 1995. Scale insects (Homoptera: Coccinea) from import interceptions and greenhouses in the
Netherlands. [srael Journal of Entomology, 29: 131-146.

KoSzZTAR\B, M. & KOz\R, F., 1988. Scale insects of Central Europe. Series Fntomologica, 41: 456 pp.

MERLIN, J., 1992-1993. La cochenille Fupulvinaria hydrangeae (STEINY.) (Flomoptera: Coccidae) en région bru-
xelloise: épidémiologic, ennemis naturels et moyens de lutte. Université Libre de Bruxelles: 212 pp.
VIRSTRAETEN, C. & MERLIN, J., 1989. Les cochenilles pulvinaires: des insectes mal connus et dangeureux. Espaces
verts, 2. 15-21.

WiLLiws, D.J., 1962, The British Pseudococcidae. Bulletin of the British Musenm, 12:1-79.

WiLLIAMS, D.]., 1985. The British and some other European Eriococcidae (Homoptera: Coccoidea). Natural
History Museun: Bulletin, Entomology, 51 (4): 347-393.

THYSANOPTERA - THRIPS
(TRIPSEN - THRIPS, THYSANOPTERES - FRANSENFLUGLER, THRIPSE)
Small (0.5-1.5 mm), tlattened exopterygotes; wings, if present, are very narrow,
with a fringe of long hairs; some are predaceous, but many feed by sucking plant
juice and are agricultural pests; oldest fossil thrips seem to date back to the Permian;

ca. 5,000 species described worldwide.

Information provided by Richard zUR STRaSSEN (University of Frankfurt) and Bert
VIERBERGEN (Plant Protection Service, Wageningen).

3 Less than 20 species, almost half of which have been introduced, are known from

1 Belgium. [t 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 (103), B. VIERBERGEN estimates the number of

i/ Thysanoptera species in Belgium to be at least 110. Knowledge of

this group in Belgium is very poor. No Belgian expert could be

;f PP identified. The most complete collection at the European level is

housed in the Scnckenberg Institute in I'rankfurt am Main. An-

other collection is kept by The Natural History Museum in

London. For the thrips possibly occurring in Belgium, the collec-
Vi tion of the Plant Protection Service in Wageningen can be con-
sulted.

References and further reading

FRANSEN, C.J.W. & MANTEL, W.P.,, 1964. De Nederlandse tripsen (Thysanoptera).
Wetenschap pelijke Mededelingen KN.NT7, 51: 40 pp.
Mo, L.A., MORISON, G.D., PITKIN, P.R. & PALMER, J.M., 1976. Thysanoptera.

Limothrips cerealinm HALIDAY, 1836 is one of the  Handbooks for the identification of British Insects, 1 (11): 79 pp.

many expected but not yet observed thrips in SCHLIEPHAKE, G. & KoL, K., 1979. Thysanoptera - Fransenflagler. Die Tiermelt
Belgium. Its presence in the Netherlands, France, Deutschlands, 66: 477 pp.

Germany and the United Kingdom was ascer- ZUR STRASSEN, R., 1972, U'ber Limothrips cerealium, die ‘Gewitterfliege’. Natur und
tained a long time ago (from ZI'R STRASSEN 1972). Museum, 102 (9): 336-342.
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NEUROPTERA (PLANIPENNIA) - LACEWINGS, ANT LIONS

(NETVLEUGELIGEN - NEVROPTERES - ECHTE NETZFLUGLER, NEUROPTEREN)
Endopterygotes with two pairs of large, highly veined, subequal wings; 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.

A SN

¢ \? See below under Raphidioptera.

MEGALOPTERA - ALDER FLIES, DOBSON FLIES, FISH FLIES
(ELZENVLIEGEN - MEGALOPTERES - GROSSFLUGLER, SCHLAMMFLIEGEN)
Minute to very large, primitive endopterygotes with aquatic larvae predating on
insects, annelids, crustaceans and molluscs; large membranous wings (up to 16 cm
wing span); adults are fluid feeders, some eat soft-bodied prey; formerly classified within the
Neuroptera; ca. 300 extant species worldwide.

S

¢ %t See below under Raphidioptera.

RAPHIDIOPTERA - SNAKE FLIES

(KAMEELH;\I.SVLIEGEN - RAPHIDIOPTERES, MOUCHES SERPENTS - I{.\MELHALSFLIEGEI\I)
Endopterygotes with an elongated pronotum giving a snake-like appearance;
terrestrial, predaceous larvae mostly feeding on aphids; females possess an

elongated ovipositor; clongated, highly veined wings; formerly classified within the

Neuroptera; ca. 150 described species worldwide.

Questionnaires on Neuroptera, Megaloptera and Raphidioptera were completed by Colin

PLANT (consultant entomologist, United Kingdom).

S

S

v Neuroptera, Megaloptera and Raphidioptera are discussed together.

So far, 37 Neuroptera, two Megaloptera and four Raphidioptera species have
been recorded in Belgium. Based on the available European data, at least five additional
species of Neuroptera are expected. Knowledge of these groups is very poor: Belgium is
perhaps the poorest recorded country in western Kurope for these taxa. No Belgian expert
has been identified. These groups are mainly terrestrial, although the larvae of some species
occur 1n 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 further reading on Neuroptera, Megaloptera and R aphidioptera

ASPOCK, H., AspOCK, U, & HorzeL, F., 1980. Die Neuropteren Europas - Eine zusammenfassende Darstellung
des Systematik, Oekologie und Chorologie der Neuropteroida (Megaloptera, Raphidioptera, Planipennia) Euro
pas. Goecke & Evers, Krefeld, 2 volumes.

AsPOCK, H., Aspocis, UL & Rausch, H., 1991, Die Raphidioptera des Erde. Goecke & Evers, Krefeld, 2 volumes.
BERIAND, L., 1962. Atlas des Névroptéres de France, Belgique, Suisse - Mégaloptéres, Raphidioptéres, Névrop-
téres Planipennes, Mécoptéres, Trichopteres. Nourel .Atlas d’Entomologie, Paris, 5: 158 pp.

DE SILYS-LONGCHAMPS, 1888. Catalogue raisonné des Orthoptéres et des Névroptéres de Belgique. .-lunales de la
Societé Entomologique de Belgique, 32: 103-203.

ELLIOTT, .M., 1977. A key to the larvae and adults of British freshwater Megaloptera and Neuroptera with notes
on their life cycles and ecology. Freshwater Biological ssaciation Scientific Publication, 35: 52 pp.

PLANT, C. W, 1997. A key to adults of British lacewings and allies. Field Studies, 9: 179-269.
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WacHANN, E. & Satri, C, 1997 Netzfligler, Schlamm- und Kameclhalsfliegen: Beobachtung, Lebensweise.
Naturbuch Verlag, Augsburg: 160 pp.

MECOPTERA - SCORPION FLIES
(SCHORPIOENVLIEGEN - MECOPTERES - SCHNABELFLIEGEN, SKORPIONSFLIEGEN)
Small to medium, fragile endopterygotes with the head drawn out as a downward
pointing 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 GUSTEN (Nature History Museum Mainz). Additional
information from Victor NAVEAU (Royal Entomological Society of Antwerp) and Wolf-
gang DOROW (Senckenberg Research Institute).

™1 Seven or eight species are known from Belgium (DE SELYS-LONGCILAMPS 1888,
\l’kfb BERLAND 1962). It is still unclear whether Panorpa communis and P. rulgaris are
distinct species. Bittacus italicus and B. hageni, mainly Mediterranean species, have been very
rarely recorded in Belgium and the tew observations of B. Aageni may in fact pertain to
B. italicus. o additional species are expected. One or two species are threatened in Belgium.
Especially humid riverine forests are essential for the preservation of scorpion flics

(HOFFMANN 19606).

References and further reading

BERLAND, L., 1962. Atlas des Névropteres de France, Belgique, Suisse - Mégaloptéres, Raphidiopteéres, Névrop-
téres Planipennes, Mécoptéres, Trichoptéres. Nourel . itlas d’lintomologie, Paris, 5: 158 pp.

DE SELYS-LONGCHAMPS, E., 1888. Catalogue raisonné des Orthopteéres et des Névroptéres de Belgique. Amnales de
la Societe entomologique de Belgigre, 32: 103-203.

Grrp, . & HoLzer, H, 1989. Ameisenlowen und Ameisenjungtern. Die Neue Brehm-Biicherei, 589: 108 pp.
HENDE RICKX, H., 1995. Boreus hiemalis (LLINSALUS, 1767) en Ptilocephala plumifera (OCHSENHEIMER, 1810), weinig
gesignalcerde soorten van het inkrimpend heide-stuifzand biotoop (Mecoptera: Boreidae; Lepidoptera: Psychidae).
Phegea, 23 (4): 173-178.

HOFFMANN, J., 1966. Faune des Mécoptéres du Grand-Duché de Luxembourg. -Archires de I Institut Grand Diucal de
Luxembonrg, 31: 105-159.

KrLnir-PirraviT, S., 1975, Les Panorpes de France. Entomologiste, 31: 158-163.

STEVENS, J., 1992, Bijdrage tot de ecologie van de Mierenleeuw Furoleon nostras in de Limburgse Kempen. Likonu
Jaarboek 1992: 28-35.

SIPHONAPTERA - FLEAS
(VLOQIEN - PUCES - FLOHE)
Minute to small, laterally compressed, wingless endopterygotes often with legs
moditied 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 completed by Roland LiBols (University of Liege).
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™1 So far, 43 species have been observed (COOREMAN 1950, non-published list by

LiBois). Based on SMIT (1967) and BEAUCOURNU & LAUNAY (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
Institute of Natural Sciences. Another collection is managed by the University of Liége.
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, Rbhinolophopsylla unipectinata could disappear from Belgium
during the following decades because of the regression of Rhinolophus species. For the same
reason, Chiroptera nurseries and underground cavities are essential for the survival of some

Siphonaptera species in Belgium.

References and further reading

Bratcotrag, J.Co & LavNay, H., 1990. Les puces de France et du bassin méditerranéen occidental. Faune de
France, 76.

COOREMAM, ., 1950. Liste des Suctoria (Aphaniptera) récoltés en Belgique. Bulletin de I'Institut royal des Sciences
naturelles de Belgique, 26 (57): 1-12.

COOREMAN, [, 1975, Peromyscopsylla bidentata (KOLUNATL) et P. silratica silvatica (MPINERT), Siphonaptera nou-
veaux pour la faune de Belgique. Bulletin dela Socicté royale d’ Fintomologie de Belgigue, 111: 193-196.

LiBots, R.M., 1978. Note sur les puces (Siphonaptera) des micromammiféres du plateau des Hautes-Fagnes. Les
Naturalistes belges, 59: 311-322.

LiBors, R.M., 1979. Observations sur les siphonapteres parasites du muscardin (Muscardinus avellanarins) en
Belgique. .-1nnales de la Societe royale so0logique de Belgique, 109 (2-4): 77-85.

Smit, F.G.AM., 1967. De vlooien van de Benelux-landen. Wesenschappelijke Mededelingen KNNT ', 72: 48 pp.

COLEOPTERA - BEETLES
(KEVERS - COLEOPTERES - KAFER)
FEndopterygotes with hardened forewings (elytra) and membranous hindwings,
often reduced or absent; biting mouth parts; complete metamorphosis; successful
in almost all 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 166 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 DRUGMAND (Royal

Belgian Institute of Natural Sciences).

Q”A%‘L\ 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 additional 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 (1030), Curculionidae (estimated between 500
and 700), Carabidae including Cicindelidae (402), Chrysomelidae (334), Dytiscidae (117
observed, ten additional ones expected), Scarabaeoidea (supertamily: 123), Cerambycidae
(122), Elateridae (94), Scolytidae (76), Coccinellidae (61) and Pselaphidae (52).
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&7 Smaller families are the Anobiidae (43), Tenebrionidae (35), Buprestidae (30),
Vi Haliplidae (19), Ptinidae (16), Bruchidae (15), Gyrinidae (9), Lucanidae (5),
Trogidae (4). The Urodontidae, Bostrichidae, l.ycidae and Lampyridae each

< have three species in Belgium. Biphyllidae, Lymexylidae and Noteridae are
s 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.
b An example of a recent observation of an aquatic beetle new to the Belgian
% fauna is Oulimnins rivularis, observed in Edegem (Province of Antwerp) in 2001

! (pers. comm. T. VERCAUTEREN). Another example is Tachinus flavolimbatus

/7 (figure 10).

® Data gathered via the questionnaire show a clear and alarming regression in

native species numbers and population numbers and sizes for almost all

Tachinus flavolimbatus, a new sta families (see table 1 for more detailed information on the threats, important

phylinid for the Belgian fauna.
The first Belgian observation

habitats for conservation, etc.). Many species have been introduced over the

was made in 2002 in the Ruhrbush ~ past few hundreds of years. Perhaps the most recent example is Harmonia

torest reserve (Butgenbach, Pro
vince of Licge). It is the most

axyridis (Coccinellidae), introduced as control agent of aphids and originating

northeastern record of this Medi-  from J\sia. The most important Belgian Coleoptera collection is housed in the

terranean specics. Length: 2-3mm  Royal Belgian Institute of Natural Sciences. Smaller collections can be found in

(drawing by M. LECLERCQ).
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the Zoological Museum of the University of Liege, the Free University of
Brussels, the Ghent University, the Gembloux Agricultural University and the ‘Cercle des

Entomologistes Liégeois’. There are also several well-established private collections.

References and further reading

AUBER, L., 1960. Atlas des Coléopteres de France. Tome I: Généralités, Carabes, Staphylins, Dytiques, Scarabées.
Tome 11: Ténébrions, Taupins, Buprestes, Coccinelles, Longicornes, Chrysoméles, Charangons. Edition N. Boubée
& Cie, Paris: 250 & 272 pp.

Brakaar, P.J., 1966. Lijst van Coleoptera uit ™ederland en het omliggend gebied. Mopograficén van de
Nederlandse Entomologische Vercniging, 2: 219 pp.

BRUGE, H., DRUGMAND, D. & HAGHEB\ERT, G., 2001. Coleoptera Staphylinidae de Belgique et du Grand-Duché
de Luxembourg. Catalogue commenté et éléments de biogéographic. Bulletin de la Sociéte royale belge d’ Entomologie,
137: 139-172.
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logie: 63 pp.
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d’Entomologie de Belgique: 104 pp.
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Studiedocumenten van het Koninklijk Belgisch Instituut voor Natuurwetenschappen, 19: 36 pp.

DESENDER, K., MAES, D., MAELFAIT, ].-P. & VAN KERCKVOORDE, M., 1995. Een gedocumenteerde Rode lijst van
de zandloopkevers en loopkevers van Vlaanderen. Mededelingen ran bet Instituut voor Natuurbehond, 1: 208 pp.
Dotrojranng, M. J., 1971, Catalogue des Coléoptéres de Belgique: V. Catalogue raisonné des Scolytidae et
Platypodidae. Société Royale d’Entomelogie de Belgique: 150 pp.
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GEUDENS, G. & LusT, N., 2002. A small-scale habitat survey of dead wood of Scots pine and black cherrv with
special regard to Coleoptera. In: PLETERS, M. & VAN GORTHEM, J.L. (eds), Belgian Fauna and Alien Species.
Proceedings of the symposium held on 14.12.2001 in Brussels. Bul/etin of the Royal Belgian Institute of Natural Sciences,
Biology, 72, suppl.: 129-130.

Janssins, A, 1960. Taune de Belgique: Insectes Coléopteres Lamellicornes. Patrimoine de Ilnstitut roval des
Sciences naturelles de Belgique: 411 pp.

JEUNIAUKX, Ch., 1996. Faune de Belgique: Elatérides (Elateridae). Institut royal des Sciences naturelles de Belgique:
172 pp.
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partie: Homalisidae, Drilidae, Lampyridae 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 BavGnit (OFFH), Etienne BRANQUART (CRNFB), Roger CaMMAERTS (U'LB), Georges CoUuLON (RBINS),
Raphaél Dr Cock (UIA), Konjev DESENDER (RBINS), Claude DOPAGNE (Bolland), Didier DRUGMAND (RBINS), Guy HAGHEBAERT (RBINS), Geoffrey MirsseN (Malmedy), Peter VERDYCK
(RBINS), Veerle VERSTEIRT (RBINS) and the Coccinula working group. [m: for some families, one or more vernacular names could not been found; n.m.: not mentioned]

Family Observed Additional Taxonomic Main Trend Threatened Threats Geographical Important habitats
species expected knowledge collection(s) number species richness for conservation
species
Anobiidae 43 0 moderate RBINS status quo n.m. n.m. Lower Belgium > presence of dead wood
(furniture or Middle Belgium >
death-watch Upper Belgium
beetles - klopkevers -
vrillettes - Nagekifer)
Bostrichidae 3 0 good RBINS status quo n.m. n.m. Lower Belgium > n.m.
(bostrichids - Upper Belgium >
schorskevers Middle Belgium
bostrichidés -
Holzbohrkifer)
Carabidae, 402 0 good RBINS negative 50% vulnerable habitat destruction highest in Belgian dune habitats, old
incl. Cicindelidae or threatened and fragmentation, Lorraine and forests, heaths,
(ground and tiger acidification, coastal area peat areas, river banks,
beetles - loopkevers manuring, salt marshes
en zandloopkevers - pollution
coléopteéres
carabiques
Laufkifer)
Cerambycidae 122 unknown moderate RBINS unknown unknown removing of dead Upper Belgium > (old) forests with dead
(longhorn or to good wood, forest Middle Belgium wood
longicorn beetles - clearance (Flanders poorly
boktorren investigated)
longicornes,
cerambycidés -
Bockkifer)
Chrysomelidae 334 10-25 moderate RBINS unknown unknown unknown Middle Belgium > areas with high plant
(chrysomelid or to good [ower Belgium > diversity

leaf beetles - bladkevers
of bladhaantjes
chrysoméles -
Blatterkifer)

Belgian Lorraine




MO DO, 817[

a

syl

Observed Additional

Family 7 Taxonomic Main Trend Threatened Threats Geographical Important habitats
species expected knowledge collection(s) number species richness for conservarion
species
Coccinellidae 61 2 good for RBINS, status quo = 6 spp. threatened  habitat destruction, highest in Kempen, dry and wet heathland,
(lady or ladybird typical FUSAGx drying out of the Belgian Lorraine, moors, marshes, fens,
beetles - ladybird land, alien species Hautes Fagnes, fallows, deciduous and
lieveheersbeestjes - beetles, bad Fagne-Famenne mixed forests, parks
coccinellidés, cocci- to moderate and some areas in
nelles - Marienkifer) for other Middle Belgium
subfamilies
Dytiscidae 117 10 moderate RBINS negative 12 spp. not found habitat destruction, ~ Middle Belgium > small water bodies,
(predaceous water since 1950, pollution, drying Lower Belgium > pools, ditches
or diving beetles 5 spp. threatened, out of the land, coastal zone and
waterroofkevers - 22 spp. vulnerable acidification and Hautes Fagnes >
dytiques - manuring Upper Belgium >
Schwimmkifer) Belgian Lorraine
Elateridae 94 known, 0 good RBINS, negative mainly xvlophagous  habitat destruction, Upper Belgium and ~ dead wood, «ld forests,
(click beetles 81 found FUSAGx, spp. are threatened isolation of Belgian Lorraine > hollow trees
kniptorren - at present ULg, (near disappearance woodland, dead Middle Belgium >
taupins, elateridés - private collec- in Belgium), others wood removal Lower Belgium
Schnellkifer) tions more abundant (e.g.
pest spp.)
Lampyridae 3 1 good RBINS, status qu population number habitat destruction, Middle Belgium > forests, sunken roads,
(glow-worms, RMCA and size decrease drying out of the Upper Belgium > arcas with less light
firetlies -glimwormen, land, pollution, Lower Belgium > pollution
vuurvliegen - ver pesticides Belgian Lorraine >
luisants, lucioles - tidal area > Hautes
Glimwiirmchen) Fagnes
Lymexylidae 2 0 good RBINS, status quo n.m. n.m. Middle Belgium > torests with dead wood
(lymexyloids FUSAGx Belgian Lorraine >
(scheeps)werfkevers Upper Belgium
lyméxylonidés -

Werttkifer)
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Family Additional Taxonomic Main Trend Threatened Threats Geographical Important habitats
expected knowledge collection(s) number species richness for conservation
species

Pselaphidae 10-13 good RBINS, status quo under investigation  habitat destruction, Upper Belgium > dry calcareous

(short-winged mold private drying out of the Middle Belgium > grasslands, old

beetles - dwergkevers - collections land Belgian Lorraine deciduous forests,

psélaphides - wet areas incl. salt

Palpenkifer) marshes, river banks,

karst areas

Ptinidae +5 good RBINS, status quo n.m. n.m. Belgian Lorraine > n.m.

(ptinids - diefkevers - FES, Upper Belgium >

ptinidés - Diebskifer) private Middle Belgium

collections

Scarabaeoidea 10 good RBINS, negative 26 spp. disappeared  pollution, alteration ~ Middle Belgium > sandy and coastal

(superfamily) private since 1950, of agro-pastoral Lower Belgium > biotopes, slopes not

(lamellicorn or collections 40 spp. threatened methods, veterinary  Belgian Lorraine accessible with

coprophagous beetles - antibiotics machinery

bladsprietigen

scaraboides

Blatthornkifer)

Scolytidae [ 20 good RBINS, unknown unknown removal of dead Middle Belgium > forested areas, presence

(bark beetles - FUSAGx wood Upper Belgium > of dead or dying wood

schotskevers - scolytes - Belgian Lorraine

Borkenkifer)

Staphylinidae 50 good RBINS, negative under investigation habitat destruction, Brabantine district > dry calcareous

(rove beetles - MNHN, pollution, drying Mosan district > grasslands, peat soils,

kortschildkevers - NHM, out of the land Flanders district > deciduous farest,

staphylins - Humbold Kempen and Ardenne wet areas

Kurzfliigler) Univ. Berlin district > maritime

and Lorraine district
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MouvcHAMPS, R., 1957, Catalogue des Coléoptéres de Belgique: III. Caraboidea Gyrinidae. Société Royale
d’Entomologie de Belgique: 33-36.

oy arrT, A., 1984, Fauna van Belgié: Boktorren (Cerambycidac). Vermogen van het Koninklijh Belgisch
Instituut voor Natuurwetenschappen: 147 pp.

PAKALUK, J. & SLIPINSKI, S.A. (eds), 1995. Biology, Phylogeny, and Classification of Coleoptera. Papers
Celebrating the 80™ Birthday of Roy A. Crowson. Museum i Instytut Zoologii PAN, Warszawa, 2 volumes:
1092 pp.

TuRrIN, H., BLANKEVOORT, B., BoscH, E.-]. & VAN NOORTWIK, L., 2000. De Nederlandse loopkevers: versprei-
ding en oecologie (Coleoptera: Carabidae). Nederlandse Fauna, 3: 666 pp.

VAN DORSSELAER, R., 1957. Catalogue des Coléoptéres de Belgique: II1. Caraboidea Haliplidae, Hygrobiidae,
Dytiscidae. Société Royale d’Entomologie de Belgique: 1-31.

STREPSIPTERA - TWISTED-WING INSECTS, STYLOPIDS ot STREPSIPTERANS
(WAAIERVLEUGELIGEN - STREPSIPTERES - FACHERFLI'*GLER)

# 2 Small endopterygotes with strong sexual dimorphism; females without wings,
* eyes and antennae; free-living males with enlarged hindwings and reduced
tforewings (halteres); females parasitising bees, wasps and other insects; ca. 560 species

worldwide.

Questionnaire completed by Guy HAGHEBAERT (scientific associate, Royal Belgian Institute
of Natural Sciences).
™. Five species have been recorded (HAGHEBAERT 1993, with species list). Some five
\U:? 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’tfound in the coastal area
(above the high-water mark), followed by, in decreasing order of richness, Upper Belgium
and Middle Belgium with the Sonian Forest (PASTEELS 1949, HAGHEBAERT 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

DESSART, P., 1988. A propos d’un Strepsiptére de b faune belge. Bulletin et .<innales de la Socie'te royale Entomologique de
Belgique, 124: 270-274.

HAGHEBAERT, G., 1993. A note on Belgian stilopids with a rare species new for the Belgian fauna: Halictophagus
curtisi (CURTIS, 1832). Bulletin et -1nnales de la Socicte royale belge &’ Entomologie, 129: 322-324.

KINZELBACH, R., 1909. Familie: Stylopidae, Ficherfliigler (Ordnung Strepsiptera). In: FREUDE, H., HARDE, K.\W.
& LOHSE, G.A. (red.). Die Kifer Mitteleuropas, 8: 139-159.

PASTEELS, J., 1949. Enquétessur les Strepsiptéres (premiére série). Bulletin et .Annalesdela Societé royale Entomologigne
de Belgique, 85: 185-196.

DIPTERA - TRUEFLIES or FLIES and MOSQUITOES
(TWEEVLEUGELIGEN, VLIEGEN en MUGGEN - DIPTERES, MOUCHES et MOUSTIQUES -
ZWEIFLUGLER, FLIEGEN und MUCKEN)
¢ &, 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 120,000 to more than 150,000 described species worldwide; a multiple

of these numbers to be discovered.
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Questionnaire completed by Patrick GROOTAERT (Royal Belgian Institute of Natural

Sciences).

o In GROOTAERT ef al. (1991), 4,474 species are listed. Mainly thanks to a better

;2? 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 (CHANDLER 1998). This group is moderately
known in Belgium; a representative collection is housed in the Royal Belgian Institute 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 (GROOTAERT ef al. 1991). Fragmentation and habitat destruction are identified as the
biggest threats for this group. The highest species richness 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 (GROOTAERT e/ al. 1991).

References and further reading

CHANDLER, P.]. (ed.), 1998. Checklist of Insects of the British Isles (New Series). Part 1: Diptera. Fandbooks for the
Identification of British Insects, 12: 234 pp.

Dt BaTisT, P., 2002. Bijdrage tot de studie van Megaselia scalaris (1.OEX, 18006) (Diptera, Phoridae), een niet zo
fraaie aanwinst voor de Belgische fauna. In: PEETERs, M. & Van GOkrTHEM, J 1. (eds), Belgian Fauna and Alien
Species. Proceedings of the symposium held on 14.12.2001 in Brussels. Bulletin of the Royal Belgian Institute of Natural
Sciences, Biolagy, 72, suppl.: 143-148.
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Proceedings of the symposium held on 14.12.2001 in Brussels. Bufletin of the Royal Belgian Institute of Natural Sciences,
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EVRARD, M,, 1994. Check-list of the Chironomidae (Diptera) of the river Meuse and two of its tributaries. .- lnza/sof
Limmology, 30 (2): 123-129.
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of the Royal Belgian Institute of Natural Sciences, Entomolugy, 50: 85-91.
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17 par Pétude des Asilidae (Diptera: Brachycera)? In: PLLTERS, M. &
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Nephrocerus lapponicus, one of thie three species of this Pipunculidae  ceedings of the symposium held on 14.12.2001 in Brussels. Bu/letin of

genus occurring in Belgium. Body length: 7.3-7.8 mm; wing  the Royal Belgian Institate of Natural Sciences, Biology, 72, suppl.: 179-

length: 7.0-8.6 mm (from GROOTAERT & D MEYER 1986). 152.
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Table 2. Evaluation of some dipteran families in Belgium. Information from Luc Dr Brt vN (IN), Marc DE MivER (RMCA), Kris Dt cLELR (IN), Boudewijn GobpLERIs (RBINS), Patrick GROOT\IRT
(RBINS), Marcel LI-cLERCQ (Bevne-Heusay), Jacques PETIT (Bassenge), Jan ScHEIRS (RUCA), Guy Tosmsovic (FUSAGx). See GROOTAERT ef a/. (1991) for more inf ormation on these and other
dipteran families. ["/; for some families, one or more vernacular names could not been found; '"": cause animal and human myasis; ‘*: used as biological control agents of Trematoda infesting humans
and animals; n.m.: not mentioned]

Family Observed Additional Taxonomic Main Trend Threatened number  Threats Geographical Important habitats for

species expected knowledge collection(s) species richness conservation
species

Agromyzidae 173 300-500 insufficient private unknown unknown unknown unknown unknown

(leafminer flies - collection

mineervliegen -

mouches mineuses -

Minierfliegen)

Asilidae 50 n.m. moderate RBINS, negative 19 spp. threatened habitat destruction Upper Belgium > sandy or open

(robber flies FUSAGx Belgian Lorraine > mesobrometum

roof vliegen - asilides - Middle Belgium > environments, old

Raubfliegen) Hautes Fagnes > forests and edges

Lower Belgium >
coastal zone

Bibionidae 18 1 moderate RBINS, negative 3 spp. disappeared, habitat destruction, Middle Belgium and  grasslands and open
(St Mark’s, march FUSAGx 8 spp. threatened acidification, Belgian Lorraine > spaces in the forest

or fever flies - maartse manuring, pollution ~ Upper Belgium > environment

of zwarte vliegen - Lower Belgium >

bibionidés, mouches FHavtes Fagnes

de St Marc -

Mirzfliegen,

Haarmiicken)

Chironomidae 352 150 moderate RBINS negative unknown water pollution, unknown freshwater and semi-
(midges - dansmuggen, habitat destruction aquatic habitats
vedermuggen

chironomides -

Zuckmiicken)

Chloropidae 113 > 10 moderate RBINS positive due n.m. n.m. + equal richness habitats with Poaceae,
(grass or frit flies - to knowledge throughout the Cyperaceae, Juncaceae
halmvliegen - mouches increase country, coastal and or Juncaginaceae
des chaumes zone with lowet

Halmfliegen, richness

Gelbkopffliegen)
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Family ¢ Observed Additional Taxonomic Main Trend Threatened number ~ Threats Geographical Important habitats for
species expected knowledge collection(s) species richness conservation
species
Conopidae 34 4 moderate RBINS unknown unknown unknown Upper Belgium, xerothermic grasslands,
(thick-headed flies - Belgian Lorraine fallow land, Calluna
blaaskopvliegen - and Montagne heathland
conopides - Saint-Pierre > Hautes
Blasenkopftliegen) Fagnes, Lower and
Middle Belgium >
coastal zone
Empididae 175 10 moderate RBINS, status quo 9 spp. threatened fragmentation Middle and Upper spp. show bhigh babitat-
(dance flies - to good FUSAGxk, Belgium and Belgian  specificity and are good
dansvliegen - ULg Lorraine > indicators for
empidides - Hautes Fagnes > sitc quality assessment
Tanzflicgen) Lower Belgium and
coastal zone
Gasterophilidae " 3 3 good private negative unknown prophylactic highest in Upper n.m.
(horse bot ftlies - collection, measures of breeders  Belgium, Hautes
maagvliegen - FUSAGx and veterinary Fagnes, mammal
gastérophiles - services brecding zones and
Magenfliegen, forests
Magendasseln)
Hippoboscidae 10 ‘some’ moderate RBINS following unknown hunting, poaching, n.m. n.m.
(louse flies - NHM trends of pollution
luisvliegen - mammals
hippoboscides - and birds
Laustliegen) (Hippoboscidae
are obligate
cctoparasites of
these groups)
Hybotidae 165 10 moderate RBINS, status quo 10 spp. threatened fragmentation Middle and Upper spp. show high habitat-
(dance flies - to good FUSAGx, Belgium and Belgian  specificity and are good
dansvliegen - ULg Lorraine > Hautes  indicators for
hybotides - Fagnes > coastal site quality assessment
Tanzfliegen) zone and Lower
Belgium
Hypodermatidae i 3 0 good private negative unknown prophylactic measures highest in Upper n.m.
(warble flies collection, of breeders and Belgium, Hautes
hypodermes, mouches FUSAGx veterinary services Fagnes, mammal

du varon - Hautdasseln)

breeding zones and
forests
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Family (5 Observed Additional Taxonomic Main Trend Threatened number ~ Threats Geographical Important habitats for

species expected knowledge collection(s) species richness conservation

species
Oestridae " 4 0 good private negative unknown prophylactic measures highest in Upper n.m.
(bot flies - horzels - collection, of breeders and Belgium, Hautes
oestres FUSAGx veterinary services Fagnes, mammal
Dasselfliegen) breeding zones and
forests

Pipunculidae 79 10-15 good RBINS unknown unknown unknown Middle Belgium > calcareous grasslands,
(big-headed flies - Upper Belgium > boreomontane habitats
grootoogvliegen, Lower Belgium >
oogkopvliegen - Hautes Fagnes >
pipunculides Belgian Lorraine >
Augenfliegen) coastal zone
Sciomyzidae @ 66 n.m. good but RBINS unknown unknown habitat destruction,  considerable richness marshy aquatic
(snail-killing or marsh probably FUSAGYk, drying, pollution throughout Belgium  environments
tlies - slakkendodende incomplete private with exception of
vliegen - sciomyzides, collection Hautes Fagnes and
mouches malacophages coastal zone
- Schneckenfliegen,
Hornfliegen)
Syrphidae 322 5 moderate to RBINS negative > 50 spp. habitat destruction, highest richness in old woodlands,
(hover flies - good ULg threatened lack of adequate Upper Belgium wetlands, wet
zweef vliegen - habitat management heathlands, semi-
syrphides natural grasslands and
Schwebfliegen) dunes
Tabanidae 39 1-2 good private status quo unknown habitat destruction, highest in Lower marshes and lakes
(horse and deer flies collection, drying out of the Belgium, Hautes
dazen - taons, FUSAGx land, pollution Fagnes and Lorraine
tabanides - Bremsen)
Tephritidae 67 n.m. moderate FUSAGx, unknown unknown pesticides and considerable richness  habitats with wild or
(fruit flies - private insecticides, habirat throughout Belgium  cultivated tlora
boorvliegen - collection destruction, with exception of
téphritides, mouches acidification and Hautes Fagnes and
des fruits - manuring coastal zone

Fruchttliegen,
Bohrfliegen)

(larvae parasitises
phanerogams)




TRICHOPTERA - CADDISFLIES
(KOKER JUFFERS, SCHIETMOTTEN - TRICHOPTERES - KOCHERFLIEGEN)
%, 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 VERCAUTEREN (Provincial Institute for Hygiene,
Antwerp) and Alain DOHET (Public Research Centre Gabriel Lippmann, Luxembourg).

g‘:’m“{ Mainly based on research activities of Philippe STROOT, 202 species are registered

(STROOT 1984-1987, STROOT & NEVEN 1989, some with species list). Some 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 Institute of Natural Sciences. Another, somewhat smaller,
collection is housed in the Zoological Institute of the University of Liege. Thanks to the
intensification of research activities, the species number has increased with 36 species since
1950. The highest species richness is found in Upper 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 & DEPIEREUX 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 further reading

EDINGTON, J.M. & HI.DREY, .\.G., 1995. A revised key to the caseless Caddis Larvae of the British Isles with
notes on their ecology. Freshwater Biological ~ssociation Scientific Publication, 53: 134 pp.

FIOFEMAN, J., 1967. Faune des Trichoptéres du Grand-Duché de Luxembourg. Archires Institut Grand-Ducal de
Luxembourg (n.s.), 32: 135 205.

Horraan, ., 1967. Faune des Trichoptéres du Grand-Duché¢ de Luxembourg, deuxi¢me partie. ~lrebires lustitut
Cirand Ducal de [uxembonrg (n.s.), 34: 91-136.

MACAN, T.T., 1973. A key to the adults of the British Trichoptera. Freshiwater Biological .-1ssociation Scientific
Publication, 28: 151 pp.

Maricky, H., 1983. Atlas of the European Trichoptera. Dr . Junk Publishers, The Hague: 298 pp.

STROOT, P., 1984. Les Trichopteres de Belgique et des régions limitrophes. In: LECLERCQ, J., GASPAR, Ch. &
VIRSTR AETEN, 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. Actualisation du catalogue des Trichoptéres de Belgique. Société rovale belge d’Entomologie,
Bruxelles: 61 pp.

STROOT, P., 1987, Faunistic and zoogeographical notes on Trichoptera from Belgium. -Irchires of Hydrobiology, 110
(2): 195-216.

STROOT, P., 1989. Etat d’avancement des recherches faunistiques et taxonomiques sur les Trichoptéres de Belgique.
Inm: WoUTERs, K. & BAERT, L. (eds), Proceedings of the Symposium ‘Invertebrates of Belgium’ held on 25-26 nov.
1988 in Brussels. Royal Belgian Institute of Natural Sciences, Brussels: 287-291.

STrROOT, P. & DEPIEREUX, E., 1989. Proposition d’une méthodologie pour Pétablissement de Listes Rouges
d’invertébrés menacés: exemple des Trichoptéres en Belgique. Biological Conserration, 48: 163-179.

STROOT, P. & NFEVEN, B, 1989. A propos de la présence en Belgique de Molamiodes tinctus (Z¥ TTERSTI.DT, 1840),
Trichoptere nouveau pour la faune belge. Bulletin de I'Institut royal des Sciences naturelles de Belgique, 58: 179-182.
Tosias, W. & ToBias, D., 1981, Trichoptera Germanica. Bestimmungstafeln fur die deutschen Kocherfliegen -
L. Imagines. Courrier Forschuing Institute Senckenberg, 49: 672 pp.

WALLACE, [.D., WALLACE, B. & PHILIPSON, G.N., 1990. A key to the case-bearing Caddis larvae of Britain and
Ireland. Freshuwater Biological .Association Scientific Publication, 51: 237 pp.
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LEPIDOPTERA - BUTTERFLIES and MOTHS
(VLINDERS en MOTTEN - PAPILLONS et PH\I ENES - SCHAMETTERLINGE)
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 (Institute of Nature Conservation)
in collaboration with Hans Van Dyck (University of Antwerp) and Philippe GOFFART
(Catholic University of Louvain) for the Rhopalocera.
e In DE PrINs (1998), 2,405 species, belonging to 71 families, are listed. Since then,
m”k} 18 new species have been found (various articles in ‘Phegea’). At least 100
additional species are expected based on KUCHLEIN (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 species.
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). In average, two or three new species for the Belgian fauna
are discovered each year. Uinfortunately, 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 Institute of Natural Sciences,
the Royal Zoological Society of Antwerp and the Ghent University. Since 1980, 16 species
(14%) have disappeared in Belgium (VAN SwAAY ef a/. 1997a). Red lists for the Flemish
(http://www.instnat.be/content/page.asp?pid =FAU_VL_Rode_Lijst) and the Walloon
Region  (http://mrw.wallonie.be/dgrne/sibw/especes/ecologie/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 ef al.
1992). Important habitats for butterflies are wet and dry poor grasslands, peat areas,
calcareous grasslands, marshes and wet heathlands (MAES & VaN Dyck 1999, GOFFART
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et al. 1992). About 20 rhopaloceran species are legally protected, some only in

Flanders or in Wallonia, others in both regions.

References and further reading

Bink, FLAL, 1992, Ecologische atlas van de dagvlinders van Noordwest-Furopa. Instituut voor
Bos en Natuuronderzoek en Unie van Provinciale Landschappen, Schuyt & Co, Haarlem.

D1 Prins, J., DL PriNs, W, & DALL’AsTA, U, 2002, The recent spreading of Cameraria obridella
(Lepidoptera: Gracillariidac) in Belgium. In: PELTERS, M. & VAN GOFTHEM, J.L. (eds), Belgian
Fauna and Alien Species. Proceedings of the symposium held on 14.12.2001 in Brussels. Bulletin of
the Royal Belgian Institute of Natural Sciences, Biology, 72, suppl.: 165-170.

DE Prins, W, 1998. Catalogue of the Lepidoptera of Belgium. Studiedocumenten van het Koninklijk
Belgisch Institunt voor Natunrwetenschap pen, 92: 236 pp.

GORFART, P., BAGUETTE, M. & D1 BAsT, B., 1992. La situation des Lépidoptéres en Wallonie ou
Que sont nos papillons devenus? Bulletin et .Annalesde la Societe royale belge d’Entomologie, 128: 355-392.
KUCHLERy, J.H., 1993. De kleine vlinders - Handboek voor de faunistiek van de Nederlandse
Microlepidoptera. Pudoc, Wageningen: 715 pp.

Mars, D. & Van Dyck, H., 1996. Een gedocumenteerde Rode lijst van de dagvlinders van
Vlaanderen. Instituut voor Natuurbehoud, Brussel.

Mars, D. & VAN DycK, H., 1999. Dagvlinders in Vlaanderen: ecologic, verspreiding en behoud.
Stichting Leefmilicu, Antwerpen i.s.m. Instituut voor Natuurbehoud en Vlaamse Vlinderwerk

groep, Brussel.
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Cameraria obridella DESCHKA &
Dimic, 1986, in resting position.
Although the first observation in
Belgium of this leaf mining species,
originating from Central Europe,
was made only recently in Tervu-
ren (1999), the species has already
spread over the whole Belgian ter-
ritory. Wing span: 6-8 mm (draw-
ing by W. DI Prins).

Vs Sy, CANL, Maks, D. & PLATL, C,, 1997a. Monitoring butterflies in the Netherlands and
Flanders: the first results. Jeurnal of Insect Conservation, 1: 81-87.

VAN Swiaay, C.AML, WARREN, M.S. & GriLL, A., 1997h. Threatened huttertlies in Europe. De
Vlinderstichting & British Butterfly Conservation, Wageningen & Wareham.

VANREUSEL, W., VAN DYCK, H. & Maks, D., 2002, The large blue buttertly Maculinea alcon in
Belgium: science and conservation. In: PILTERS, M. & VAN GOETHEM, J.L. (eds), Belgian Fauna
and \lien Species. Proceedings of the symposium held on 14.12.2001 in Brussels. Bulletin of the
Royal Belgian Institute of Natural Sciences, Biology, 72, suppl.: 183-185.

WYNHOFF, L, VANDER MADE, J.G. & vase Sy, C.AM,, 1999, Veldgids dagvlinders. Stichting
Uitgeveri) KNNV & De Vlinderstichting, Utrecht & Wageningen.

HYMENOPTERA - BEES, ANTS, WASPS and SAWFLIES
(VLIESVLEUGELIGEN - HY MENOPTERES - HAUTFLUGLER, HYMENOPTEREN)
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; 198,000 described

species worldwide, while a multiple of this number still has to be discovered.

Questionnaire completed by Alain PArLy (Gembloux Agricultural University) and Jean-
Luc Bogvt: (Royal Belgian Institute of Natural Sciences).
= Probably the most species-rich animal group in Belgium. The total number of
H:} 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 MAGIS
1994); Aculeata 837 (recorded number, see PAULY 1999); Ichneumonoidea + 3,300;
Cynipoidea * 190; Proctotrupoidea % 343; Platygastroidea £ 252; Ceraphronoidea
+ 87; Chalcidoidea + 1,800; Mymarommatoidea 1. Of the estimated number of species,

only less than half have been recorded or identified in collections.
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Table 3. Evaluation of some hymenopteran families in Belgium. Information from Yvan BARBIER (UMH), Johan BiLLEN (KU'L), Wouter DEKONINCK (RBINS), Jean LECLERCQ (Jupille), Sébastien PATINY
(FUSAGx), Pierre RASMONT (UMH), Camille THIRION (Flémalle), Raymond ¥ Anis (Chaudfontaine). [ for some families, one or more vernacular names could not been found; n.m.: not

mentioned]
Family ) Observed Expected Taxonomic Main Trend Threatened number ~ Threats Geographical Important habitats for
species additional knowledge collection(s) species richness conservation
species
Andrenidae 84 20 moderate Oberdaster- negative n.m. modification of higher in Lorraine, parcels with high tloral
(andrenid bees - reiches Landes agricultural practices Hautes Fagnes, diversity
andrenides - Museum Linz, Middle and Upper
Sandbienen) FUSAGx, Belgium
Naturalis, NHM
Apoidea 376 0 good FUSAGx, status quo some specics in n.m. high throughout n.m.
(superfamily) UMH, expansion, others country, lower
(bees - bijen RBINS in regression richness in Hautes
abeilles - Bienen) Fagnes and coastal
zone
Chrysididae 49 0 good FUSAGx, negative 9 spp. disappeared habitat destruction highest in Lower heathlands, old hedges,
(gold wasps - RBINS, since 1950, 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 FUSAGx, status quo n.am, n.m. highest in Belgian sandy or calcareous
(eumenid wasps RBINS Lorraine and Lower  open landscapes, old
euménides and Middle Belgium  hedges, forest edges
solitiren ;
Faltenwespen)
Formicidae 75 5 good RBINS, negative 15 spp. habitat destruction, Lower Belgium > sandy areas, heathlands,
(ants - mieren - Natuurhisto- pollution Hautes Fagnes > calcareous soils, forests
fourmis - Ameisen) risch Museum Ardenne > Middle
Maastricht Belgium
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Family (&

Observed Expected Taxonomic Main Trend Threatened number ~ Threats Geographical Important habitats for
species additional knowledge collection(s) species richness conservation
species
Ichneumonidae 300 500-1500 insufficient RBINS, status quo + 20 spp. disappearing throughout country, mixed forests, fallow
(ichneumon wasps, to moderate FUSAGx Lepidoptera even in urbanareas  land, gardens, natural
ichneumonids - (host-specific (river) banks, slopes,
sluipwespen relation) heathland
- ichneumonides -
Schluptwespen)
Pompilidae FO 0 good FUSAGEk, positive (new  n.m. n.m. Calestienne > fallow land, reed-beds
(spider wasps - RBINS, spp. found) Belgian Lorraine and  besides lakes,
spinnendoders - private Upper Belgium > xerothermic calcareous
pompiles - collection Kempen and Middle  grasslands
Wegwespen) Belgium > coastal
zone
Sphecidae 170 0 good FUSAGx, status quo n.m. n.m. high throughout sandy or calcareous
(sphecid wasps - RBINS country, lower open areas, old
graafwespen richness in Hautes hedges, forest edges,
sphécides Fagnes and coastal ecologically managed
Grabwespen) zone diverse gardens
Vespidae 15 0 good FUSAGx, positive n.m. n.m. highest in Belgian some taxa related to
(wasps - wespen - RBINS (2 new spp. Lorraine and Middle  thermophilous
guépes - Wespen) since 1995: and Upper Belgium  biotopes, most have
due to temp. no strict preference
rise?)
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[n 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
Germany, 8,896 species have been recorded hitherto (DATHL ef a/. 2001).

This group is moderately known in Belgium. Nowadays, some 15 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, Middle Belgium with the Sonian Forest and finally Upper 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 lower valley of the Geer.

Collections are present in the Royal Belgian Institute of Natural Sciences and the Gembloux
Agricultural University. If current trends continue, 25 to 50% (depending on the group) of
the species are or could become extinct, threatened, etc. (RASMOST et /. 1993). Sand
quarries, coastal dunes, heather moors, calcareous grasslands and forest edges are some of
the habitats identified as crucial for the Aculeata (DAY 1991). For other subgroups,
important habitats for conservation are the wet environments (Symphyta, Chalcidoidea)

and forests (Ichneumonoidea, Chalcidoidea, Proctotrupoidea).

References and further reading

Brrismann, H., 1998. Gids van bijen, wespen en mieren. Tirion: 330 pp.

DAL, H.H., TAEGLR, A. & BLANK, S.M., 2001. Entomofauna Germanica - Band 4: Verzeichnis der Hauttliger
Deutschlands. Entomologische Nachrichten und Berichte, Dresden, Beihett 7: 178 pp.

Day, M., 1991. Pour la conservation des Hyménoptéres aculéates en Kurope. Col. Sauvegarde de la Nature, 51.
Conseil de ’Europe: 46 pp.

DF. BiskA, J.-C. & COUVRELR, ].-M., 1994. Faune de Belgique: Fourmis (Formicidae). [nstitut royal des Sciences
naturelles de Belgique, Bruxelles: 56 pp.

DekonINeK, W. & VANKERKHOVEN, F., 2001. Checklist of the Belgian ant-fauna (Formicidae, Hymenoptera).
Bulletin van het Koninklijk Belgisch Institunt voor Natuurwetenschappen, Entomologie, 7 1: 263-260.

MGis, N., 1994, Répertoire des Mouches a scie reconnues en Belgique et au Grand-Duché de Luxembourg
(Hymenoptera: Symphyta). No#es fauniques de Gembloux, 28: 3-52.

PatLy, A., 1999. Catalogue des Hyménoptéres Aculéates de Belgique. Bulletin de la Soci€te royale belge d’ Entomologie,
135: 98-125.

PatvLy, A, 2001. Bibliographie des Fyménoptéres de Belgique précédée de notices biographiques (1827-2000).
Premiere, deuxieme et troisieme parties. Notes fauniques de Gembloux, 44: 37-84 et 45: 3-111.

R asmoONT, P, EBMER, P.A., BANASZAK, ], & VAN DER ZANDEN, G., 1995. Hymenoptera Apoidea Gallica. Liste
taxonomique des abeilles de France, Belgique, Suisse et Grand-Duché de Luxembourg. Bulletin de la Societé
entomologique de France, 100 (hors série): 98 pp.

RASMONT, P., LECLERCQ, J., J \COB-REMACLE, A, PAULY, A. & GASPAR, C., 1993. The faunistic drift of .Apoidea
in Belgium. In: BURNEAU, E. (ed), Bees for pollination. Commission of the European Communities, Brussels:
65-87.

MYRIAPODA - MYRIAPODS

(MYRIAPODEN - MYRIAPODES - MYRIAPODEN)
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
(DI'IZENDP()TEN - MILLEPATTES - I‘IL’NDERTFUSSER)
Terrestrial arthropods with unfused trunk segments, all but the last two with a
pair of legs; number of legs varies from 15 to 181 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 Lock (Ghent University) and Richard KIME (Royal

Belgian Institute of Natural Sciences).

C Thirty-one species have been recorded (Lock 2001a, Lock 2001b). Based on data
VQ? from the Netherlands, France, Germany and the United Kingdom, 10 to 20
additional species are expected. 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 Institute of Natural Sciences. The highest species richness is found in
the Calestienne, followed by the somewhat less diverse Hautes 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 (LOck 2001b). 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 excarmatus, L. tricuspis mononyx and a variety of L. forficatus.

References and further reading
; : £

BERG, M.P., 1999. Nuamlijst van de Nederlandse duizendpoten (Myriapoda: Chilopoda). Nederlandse Faunistische
Mededelingen, 8: 67-76.
BroLemany, H.W', 1930. Eléments d’une Faune des Myriapodes de France - Chilopodes. Fame de France, 25:

405 pp.

DEMANGE, J.-M., 1981. Les Millepattes (Myriapodes). Paris, Editions Boubée: 284 pp.

EAsoN, E.H., 1964. Centipedes of the British Isles. London, arne: 294 pp.

Lock, K., 2001a. Checklist of the Belgian centipedes (Myriapoda Chilopoda). Bulletin de la Socicté Royale Belge
d’ Entomolegie, 136: 87-90.

Lock, K., 2001b. Preliminary atlas of the centipedes of Belgium (Myriapoda, Chilopoda). Institute of Nature
Conservation and Royal Belgian Institute of Natural Sciences. Report Institute of Nature Conservation 2000/19,

Brussels: 40 pp.
SCHUBART, ()., 1936. Die in Belgischen Hohlen von Robert LERUTH gesammelten Chilopoden und Symphylen.
Bulletin du Musée royal d’'Histoire naturelle de Belgique, 12: 1-10).

SYMPHYLA - SYMPHYLANS
(DWERGPOTIGEN - SYMPHYLES - ZWERGF('SSER)
Small (lessthan 1 cm), mainly white and blind myriapods; trunk with 14 segments,
first 12 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 D{U'KER (State Museum of Natural History, Gorlitz).
7™ At least five species have been recorded (various articles). Twenty additional

species are expected based on the symphylans present in France, Germany and the

Grand Duchy of Luxembourg. Taxonomic 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.

References and further reading

DUNGER, ., 1993. Uberklasse Antennata. In: GRUNER, H. E. (ed.), Lehrbuch dez Speziellen Zoologie. Begr. v. A.
Kistner. Bd. 1 Wirbellose Tiere, 4. Teil Arthropoda (ohne Insekten). Gustav Fisher, Jena, Stuttgart, New York:
1031-1160.

EDWARDS, .\, 1952, A revision of the British Symphyla. Proceedings of the Zoolagical Society of London, 132: 403-439.
LERUTH, R., 1939, La biologie du domaine souterrain et la faune cavernicole de la Belgique. Mémoires du Musee royal
d’Histoire naturelle de Belgique, 87: 349-350.

REMY, P. & HOFFMAND, J., 1959. Faune des Myriapodes du Grand-Duché de Luxembourg. -{rchives de £lnstitut
Grand-Ducal de Luxembourg, 26: 199-236.

SCHETTER, {1, 1968, New records of Symphyla from Central and Southern Europe. Berichte des Naturwissenschaytiich-
Mediginischen 1 ereins in Innshruck, 56: 121-141.

SCHUBART, O)., 1936. Die in Belgischen Hohlen von Robert LERUTH gesammelten Chilopoden und Symphylen.
Bulletin du Musée royal d’'Histoire naturelle de Belgigne, 12: 1-10.

DIPLOPODA - MILLIPEDES
(MILJOENPOTEN - DIPLOPODES, MILLEPATTES - DOPPELFUSSER, TAUSENDFUSSER)
Most 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
others 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).

””%‘L\ Fifty species have been recorded (unpublished species list). T.ess than ten addi-

“\_{' tional ones are expected, based on the millipede species registered in neigh-
bouring countries. Taxonomic knowledge of this group is good; a representative collection
is housed in the Royal Belgian Institute of Natural Sciences. Since 1962, 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 15 co-
existing species were observed within 100 m*
(KiME & WAUTHY 1984) and a maximum of 700
individuals were found within 1 m® (KIME

1992).

References and further reading

BLOWER, J.G., 1985. Millipedes. Synopses of the British Fanna
( New Serées), 35: 242 pp.

DE QUEKER, 1., 1962. Bijdrage tot de studie van de Diplo-
poden van Belgié. Biologisch jaarboek Dodonaea, 30: 123-160.

Until 25 years ago, very few records of the small diplopod Macrosternodesmus KiME, R.D., 1992. On abundance of West-European Milli-
palicola in Belgium and adjacent countries existed. Recent fieldwork revealed pedes (Diplopoda). I MEYER, E., THALER, K. & SCHEDL,
the species to be widespread in calcareous localities (from BLOWER 1985, W. (eds), Advances in Myriapodology. Berichte des Nat-
courtesy of The Linnean Society and The Estuarine and Coastal Sciences urwissenschaftlich-Medizinischen Vereins in Innsbruck,

Association).
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KiME, R.D. & WiUTHY, G., 1984, Relationships between Millipedes, soil clay percentage and mean annual
temperature in deciduous forests. Pedobiologia, 26: 387-402.

PAUROPODA - PAUROPODS
(PAUROPODEN, WEINIGPOTIGEN - PAUROPODES - WENIGFUSSER, ZWERGTAUSENDFUSSER)
. Small (less than 2 mm), generally coloutless, and thus largely unnoticed myria-
pods with a pair of legs on all 11 or 12 trunk segments, except on 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 HAGINO (Natural History Museum and Institute,
Chiba, Japan) and Walter HUTHER (independent expert, Germany), with the contribution

of Ulf SCHELLER (independent expert, Sweden).

:\JZ? Eleven species have been recorded (REMY 1940, with species list). Based on their

presence in neighbouring and Central European countries, 11 to 25 additional
species may occur. Taxonomic 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 further reading

RiMmy, P.A., 1940. Etudes biospéléologiques 21 - Con-
tribution 4 la faune endogée et saproxylophile de
Belgique: Pauropoda récoltés par R. LERUTH. Bulletin
du Musée royal d’Histoire naturelle de Belgigue, 16: 1-16.
Risviy, P.A., 1962, Stations de Symphyles et de Pau-
ropodes: description d’une espéce d’.-{/lopauropus. Bul
letin de la Sociéte Lorraine des Sciences, 1: 81-99,

REMY, P.A. & HUSSON, R., 1938. Les pauropodes des
galeries de mines et des cavernes naturelles. Compte
rendu du premier Congrés lorrain des Sociétés sa-
vantes de I’Est de la France. Bulletin de la Societe des
Stylopauropus (5.) pedunculatus (LUBBOCK, 1867) is one of the most widely  Sciences de Nancy, 9 bis: 79-97.

distributed pauropod species, occurring in Europe, Africa, Asia, North Amer-  SCHELLLR, U., 1976. The Pauropodaand Symphyla of
icaand Australia. This soil dweller, living in leaflitter, understonesandlogged ~ the Geneva Museum - A review of the Swiss Pau-
wood, has a body length of around 1.5 mm (drawing by Y. HAGINO). ropoda. Rerue suisse de Zoologie, 83: 3-37.

CRUSTACEA - CRUSTACEANS
(SCHAALDIEREN, KREEFTACHTIGE! - CRUSTACES - 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
(WATERVLOOIEN - PUCES D’EAU - WASSERFLOLIE)
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 has 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
parthenogenctically produce more females every two or three days; when environmental
conditions become 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 to other
animals; 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 taxonomy.
Questionnaire completed by Henri DUMONT (Ghent University).

il Eighty species have been observed, four of which are considered as introduc-
%\? tions. Up to five additional species are expected, mainly in the southern part of
the country. Since DUMONT’s species list (1989), six additional species (-llona rustica,
Eunrycercus glacialis, Bythotrephes longimanns, Moina micrura, M. weismanni and Simoce phalus
serrulatus) were discovered (synthesis on additional species in FORRO e# a/. 2003). Lower
Belgium, including the Kempen, shows the highest species diversity. No significant
increase or decrease in species number occurred during the last decades. Taxonomic
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 further reading

Dt MEESTER, I.., FORRO, L., MichL:Ls, E., COTTENIE, K., LOUETTE, G. & DUMONT, H. J., 2002. The status of
some exotic cladoceran (Crustacea: Branchiopoda) species in the Belgian fauna. In: PEETERS, M. & VAN GOETHEM,
J.L. (eds), Belgian Fauna and Alien Species. Proceedings of the symposium held on 14.12.2001 in Brussels. Bu/letin
of the Royal Belgian Institute of Natural Sciences, Biology, 72, suppl.: 87-88.

DtMONT, H. J., 1989. The non-marine Cladocera of Belgium. Iz WOUTERS, 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: 137-142.

DurMONT, H.J. & SLGERS, H., 1996. Estimating lacustrine zooplankton species richness and complementarity.
I ydrobiologia, 341: 125-132.

FORRO, L., D MEESTER, L., COTTENE, K. & DUMonT, H.]., 2003. An update on the inland cladoceran and
copepod fauna of Belgium, with a note on the importance of temporary waters. Belgian [ournal of Zoology, 133 (1): 31-
30.

KOROVCHINSKY, N.M., 1997. On the history of studies on Cladoceran taxonomy and morphology, with emphasis
on early work and causes of insufficient knowledge of the diversity of the group. Hydrobiologia, 360: 1-11.
LUYTEN, M., 1934, Over de oecologie der Cladocera van Belgié. Biologisch Jaarboek Dodonaea, 25: 33-179.

vaN Ove, P. & LUYTEN, M., 1933. Cladocera van Belgié. Nataurwetenschappelijk Tijdschrift, 15: 181-188.

‘PHYLLOPODA - PHYLLOPODS, LARGE BRANCHIOPODS ot LEAF-FOOTED CRUSTACEANS’
(KIE['W'I’( YOTKREEFTEN - GRANDS BRANCHIOPODES - BLATTFUSSKREBSE, L‘RZEITKREBSE)
The term ‘Phyllopoda’ is censidered to have vio taxonomic value, but is still used for
descriptive purposes when referring collectively 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
generally reduced in number 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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C:Mt? Seven species have been recorded (BRENDONCK 1989) and two additional ones are

expected (HODL & RIEDER 1993). However, except for the recent finding of an
introduced conchostracan species (Leptestheria dabalacensis), which seems to have vanished
in the meantime, and the observation of a population of Chirocephalus diaphanus, destroyed
shortly afterwards because of the hardening of the location, no phyllopods have been
collected since 1959. 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 Liége. Middle Belgium shows the highest species
richness, followed by Lower Belgium and
the Hautes Fagnes (BRENDONCK 1989,
LONEUX & THIERY 1998). Habitats essential
for the survival of these species are tempor-
ary pools, loam pits and ditches (BREN-
ONCK 1989).

References and further reading

BRENDONCK, L., 1989. A review of the phyllopods
(Crustacea: Anostraca, Notostraca, Conchostraca) of
the Belgian fauna. In: WOUTLRS, K. & BAERT, L.
(eds), Proceedings of the Symposium ‘Invertebrates of
Belgium’ held on 25-26 nov. 1988 in Brussels. Royal
Belgian Institute of Natural Sciences, Brussels: 129-135.
HODL, W. & RILDER, E., 1993. Urzeitkrebse an der
March. Distelverein: 1-51.

LONEUX, M., 2002. Actual presence of large branchio-
pods in Belgium: appeal to the field naturalists. In:
PrrTirs, M. & VAN GorTney, J.L. (eds), Belgian
Fauna and Alien Species. Proceedings of the symposium
held on 14.12.2001 in Brussels. Bulletin of the Royal Belgian
Institute of Natural Sciences, Biology, 72, suppl.: 89-91.
Loxpux, M. & THIERY, A., 1998, Révision des grands
Branchiopodes conservés au Musée de Zoologie de
PUniversité de Liege: intéret des collections muséologi-
ques. Les Naturalistes belges, 79: 33-47.

Examples of (a) an anostracan, Chiracephalus diaphanus, (b) a notostracan, NOURISSON, M. & THIERY, A, 1988. Introduction pra-
Triops cancriformis, and (c) a conchostracan, [imnadia lenticularis. These three tique 4 la systématique des organismes des eaux con-
species were once present in Belgium but their present status is unknown  tinentales frangaises. Bulletin mensuel de la Sociéte Linéenne
(drawings by I.. BRENDONCK). de Lyon, 57: 76-95, 104-135.

OSTRACODA - OSTRACODS

(MOSSELKREEFTEN, OSTRACODEN - OSTRACODES - MUSCHELKREBSE, ()JSTRACODEN)
Oligomeric aquatic crustaceans fully enclosed in a calcified bivalved carapace;
most are less than 1 mm in carapace length; locomotion by swimming or by

crawling over the substratum; widely distributed in all 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 WOUTERS (Royal Belgian Institute of Natural Sciences).

™ Following WOUTERS (1989) and MEISCH e/ a/. (1990), both with partial species

M\V\_Lljb lists, and ATHERSUCH e a/. (1989), 76 freshwater and 29 marine species have been
observed. Up to 60) additional species are expected (ATHERSUCH e 2/. 1989, ME1scH 2000).
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For Belgium and the neighbouring countries, taxonomic knowledge of this group is
considered to be moderate. The highest species 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 sampling effort. A representative collection is housed in the Royal Belgian Institute

of Natural Sciences.

References and further reading

ATHERSUCH, J., HORNE, D.J. & WHITT\KIR, J.E., 1989. Marine and brackish water ostracods. Symopses of the
British Fauna (New Series), 43: 343 pp.

ITENDERSON, P.AL, 1990. Freshwater ostracods. Synopses of the British Fauna (New Series), 42: 228 pp.

KLiE, W., 1938. Krebstiere oder Crustacea, III - Ostracoda, Muschelkrebse. Die Tierwelt Deutschlands und der
angrenzenden Meerestetle, 34: 230 pp.

Meisch, Cl., 2000. Freshwater Ostracoda of Western and Central Europe. Sisswasserfauna von Mittelenropa, 8 (3):
522 pp.

MEISCH, Cl.,, WOUTERS, K. & MARTENS, K., 1990. Liste annotée des Ostracodes actuels non-marins trouvés en
France (Crustacea, Ostracoda). Traraux: scientifiques du Musee national d'histoire naturelle de Luxembonrg, 15:1-62.
WOUTERS, K., 1989. Check-list of the recent non-marine Ostracoda (Crustacea) of Belgium. In: WOUTERS, K. &
BAERT, L. (eds), Proceedings of the Symposium ‘Invertebrates of Belgium’ held on 25-26 nov. 1988 in Brussels.
Royal Belgian Institute of Natural Sciences, Brussels: 153-158.

COPEPODA - COPEPODS
(ROEIPOOTKREEFTEN - COPEPODES - RUDERFUSSKREBSE)
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 104 of the total species number worldwide.

Questionnaire completed by Frank FIERS (Royal Belgian Institute of Natural Sciences).

A

. = . . . . . . . . . .

{ 1, 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, DUMONT 1989, FIERS & GHENNE 2000, ALEKSEEV efa/. 2002, FORRO et al.
2003, all 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%6, 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. Taxonomic 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
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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, with 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.ARZI 7 a/. 1998 with partial species
list) and about 20 additional species are expected. Taxonomic 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 in Belgium exist.
Dozens of species are expected based on KABATA (1992) and GoTtTO (1993). 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 and further reading

ALEKSEEV, V., FErnovy, E. & DurMonT, H., 2002, Some noteworthy free-living copepods from surface fresh-
water in Belgium. Belgian Journal of Zoology, 132 (2): 133-140.

DuMoNT, H., 1989. The free-living fresh- and brackish water Copepods of Belgium. In: WoUTI RS, K. & BAERT, L.
(eds), Proceedings of the Symposium ‘Invertebrates of Belgium’ held on 25-26 nov. 1988 in Brussels. Roval Belgian
Institute of Natural Sciences, Brussels: 147-151.

EINSLE, U, 1993. Crustacea Copepoda Calanoida und Cyclopoida. Sisswasserfauina ron Mittelenrgpa, 8 (4-1): 208 pp.
FitRrs, F. & GHENNE, V., 2000. Cryptozoic copepods from Belgium: diversity and biogeographic implications.
Belgian Journal of Zoology, 130 (1): 11-19.

FORRO, L., DE MEESTER, L., COTTENIL, I<0 & DUMonT, H.J., 2003. An update on the inland cladoceran and
copepod fauna of Belgium, with a note on the importance of temporary waters. Belgian Journal of Zoology, 133 (1): 31-
30.

GorTo, V., 1993. Commensal and parasitic copepods associated with marine invertebrates (and whales). Synopses of
the British Fauna ( New Series), 46: 264 pp.

Heap, C., HERMAN, R. & VINCX, M., 1983. Subtidal meiofauna of the North Sea: a review. Biologisch |aarboek
Dodonaea, 51: 116-170.

HiRrMAN, R, 1989. De struktuur van de meiobenthosgemeenschappen in de zuidelijke bocht van de Noordzee, met
speciale aandacht voor Copepoda Harpacticoida. Ph.D. thesis Ghent University: 211 pp.

KABAT\, Z., 1992. Copepods parasitic on fishes. Sywopses of the British Fauna (New Series ), 47: 264 pp.
LINDBERG, K., 1950. Liste des Cyclopoides Gnathostomes (Crustacés, Copépodes) de France, d’Allemagne, de
Suisse, de Belgique et des Pays-Bas. La Feuille des Naturalistes (N.S. ), 5: 8-10.

M Harzi, A., TACKX, M.L., DaAroO, M.H., KEsauLIA, [, CATURAO, R. & PODOOR, N., 1998. Winter distribution
of phytoplankton and zooplankton around some sandbanks of the Belgian coastal zone. Journal of Plankton Research,
20 (11): 2031-2052.

VAN BENEDEN, P.J., 1856. Les poissons des cotes de Belgique, leurs parasites et leurs commensaux. Mewoires de
I’ Academie royale des Sciences et des Lettres de Beloique, 38: 100 Pp-
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The minute, stygobiont cyclopoid Gractericlla mwiisetigera (GRALTER, 1908) belongs to the cryptozoic fauna in leaflitter (FIERS & Gyt 2000).
The distribution of this species in Europe shows a remarkable coincidence with the extension range of the beech (Fagus syliatica). (a) Adult
female, in dorsal view; (b) adult male, in dorsal view; (c) adult male, in lateral view (drawing by H. VAN PAESSCHEN).
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BRANCHIURA - BRANCHIURANS ot FISH LICE
(VISLUIZEN - BRANCHIOURES, POUX DE POISSONS - KIEMENSCHWANZKREBSE)
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. 130 described species world-

wide.

Personal communications by Geoff BoOXSHALL (The Natural History Museum, London)
and Geoffrey FRYER (Windermere, Cumbria).

sqi? In the freshwater environment, one species was recorded and two additional ones

are expected. Only the genus .-rgs/ns has European representatives. The most
widely distributed European species, Argulus foliacens, is present in Belgium. Another
common European species is .. coregoni, but, to our knowledge, it has not (yet) been
observed in Belgium. It is unclear whether 1. japonicus, which was introduced in Europe
and shows a preference for fish monocultures (VAN 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 further reading

FRYIR, G., 1978. Parasitic Copepoda and Branchiura. Iz ILLIES, J. (ed.), Limnofauna Europaea: 224-226.
FRYER, G., 1982. The parasitic Copepoda and Branchiura of British freshwater fishes - A handbook and key.
Freshwater Biological Association Scientific Publication, 46: 87 pp.

VaN DAMME, P., 1985. Studie van de parasitocoenosen van enkele inheemse vissoorten (Sa/mo gairdneri RICHARD-
SON, _Anguilla anguilla L., Cyprinus carpio L., Pleuronectes platessa 1..). Licentiaatsthesis KUL: 191 pp.
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TANTULOCARIDA - TANTULOCARIDS
Ectoparasitic marine crustaceans with highly moditied 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 (1983) of the taxon.
Personal communication by Geoft BOXSHALL (The Natural History Museum, London).

QW’ No species recorded but one to three species expected based on observations in
T adjacent waters. Specimens of the expected species are present in the Crustacea

collection managed by The Natural History Museum in London.

Further reading

BOXSHALL, G.A. & LINCOLN, R.J., 1983. Tantulocarida, a new class of Crustacea ectoparasitic on other
crustaccans. Jeurnal of Crustacean Bivlogy, 3: 1-10.

Hu vs, R., BoxsHALL, G.A. & LINCOLN, R.J., 1993. The Tantulocaridan life cycle: the circle closed? Journal of
Crustacean Biology, 13: 432-442.

CIRRIPEDIA - CIRRIPEDS of BARNACLES
(RANKPOTIGEN - CIRRIPEDES - RANKENFUSSER, CIRRIPEDIEN)
Sessile, marine, filter-feeding crustaceans that live attached to rocks, floating
objects, ships or animals; some are boring in calcareous substrates while others
are parasitic; in the Thoracica, the most important and well-known group, the mantle is
usually covered with calcareous plates; pedunculate barnacles are living attached by a
tough, fleshy stalk, called peduncle (e.g. I.epas); in sessile barnacles (e.g. Balanus, 1 erruca),
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).

™1 Between 1830 and present, 28 species have been reported for the Belgian waters.

%U\? Not all of them can be regarded as belonging to the Belgian fauna. Especially
earlier workers of ten mentioned species brought in by fishermen, originating from remote
fisheries. Other species have been found only occasionally (e.g. Balanus reticulatus, B.
trigonus), 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,
Solidobalanus fallax), or attached to stranded leatherback turtles (Stomatolepas 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 spectes list of this order can be found in VAN FRAUSUM
1989. The parasitic Rhizocephala are represented by two species (Peltogaster paguri and
Sacculina carcing) and the boring Acrothoracica by one (Trypetesa lampas). Based on the
recorded species in adjacent waters, recent studies (IKERCKHOF & CATTRIJsSE 2001), 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, all 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. Elminins modestus, 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 Balanus amphitrite. This species, typical for warmer
waters, is now very common in the harbour of Ostend and present on buoys and grovnes.
As hard substrata are important for the settlement of barnacles, the overall creation of
artificial habitats, such as grovnes and especially harbour installations, added to the success

of the Balanomorpha.

References and further reading

BASSINDALE, R., 1964. British barnacles with keys and notes for the identification of the species. Synopses of the
British Fauna ( New Series), 14: 68 pp.

DaRrwIN, C., 1851. A monograph on the subclass Cirripedia, with figures of all the species - The Lepadidae or
Pedunculated Cirripedes. Ray Society, London: 400 pp-

DarRwIN, C., 1854. .\ monograph on the subclass Cirripedia, with tigures of all the species - The Balanidae, the
Verrucidae, etc. Ray Society, London: 684 pp.

HOEG, |.T. & LUTZEN, J., 1985. Crustacea: Rhizocephala. Marine Invertebrates of Scandinavia, Oslo, Universi-
tetsforlaget, 0.

Hrwar, P.H.M., 1985, De rankpotigen (Crustacea-Cirripedia) van de Nederlandse kust. Tabellenserie van de
Strandwerkgemeenschap, 28: 44 pp.

KLRCKHOF, F., 2002, Barnacles (Cirripedia, Balanomorpha) inBelgian waters, an overview of the species and recent
evolutions, with emphasis on exotic species. Iz PLETERS, M. & VAN GOETHLA, J.L. (eds), Belgian Fauna and
Alien Species. Proceedings of the symposium held on 14.12.2001 in Brussels. Bulltin of the R eyal Belgian Institute of
Natural Sciences, Biolggy, 72, suppl.: 93-104,

KERCKHOF, F. & CATTRIJSSE, A., 2001. Exotic Cirripedia (Balanomorpha) from Buoys off the Belgian Coast.
Senckenbergiana maritima, 31 (2): 245-254.

Van FrRAUSUM, A, 1989. Annotated check-list of the Thoracica of Belgium (Crustacea, Cirripedia). J#: WOUTERS,
K. & BAERT, L. (eds), Proceedings of the Symposium ‘Invertebrates of Belgium’ held on 25-26 nov. 1988 in
Brussels. Royal Belgian Institute of Natural Sciences, Brussels: 159-163.

NEBALIACEA - NEBALIACEANS
(NEBALIA’S - NEBALIES - 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 worldwide.

Questionnaire completed by Jan MEES (Flanders Marine Institute) with the contribution of
Ann DEWICKE and Bregje BEYST (both Ghent University).
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C:: Only one species, Nebalia bipes, is present in the Belgian part of the North Sea.
“A This species, with a maximum length of 12 mm, occurs in coastal areas through-

out the North Atlantic. No additional species are expected.

Further reading

M AUCHLINE, ]., 1984. Euphausiid, Stomatopod and Leptostracan Crustaceans. Synopses of the British Fauna ( New
Series ), 30: 91 pp.

BATHYNELLACEA - BATHYNELLACEANS
(FONTEINKREEFTEN - BATHYNELLACES - BRUNNENKREBSE)
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 polyhaline conditions); length ranging from 0.5 to 3.5 mm; no carapace;
thorax and abdomen differentiated; eight free thoracic segments, five pleomeric segments
and a pleotelson (14 body segments); uropods well developed; occurring worldwide;
Bathynellacea and Anaspidacea together form the Syncarida of which about 16() species

are known worldwide.

Personal communication by Véronique GHENNE and Frank FIERS (both Royal Belgian

Institute of Natural Sciences).

"™ One species, Antrobathynella stammeri (JAKOBI, 1954), was discovered in August
Y

abundantly. A second population was found in November of the same year. The taxon

2002 in the hyporheic of a small tributary of the river Meuse, where it occurs

Bathynellacea was expected to be present in Belgium, which is now confirmed. The
specimens are deposited in the collections of the Roval Belgian Institute of Natural Sciences.

One or two additional species are expected.

Further reading

NoTenBoOM, J. & D Booa, K., 1990. First record of the groundwater crustaccans Bathynellacea in the
Netherlands. Beanfortia, 41: 159-162.

STOMATOPODA - MANTIS SHRIMPS

(BIDSPRINKHAANKREEFTEN - STOMATOPODES - HEUSCHRECIKENKREBSE, MAULFUSSKREBSE)
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 swimining 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).

¢ ij() No species were recorded in Belgian waters until now, but one to three species

bl
RN

b 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 Platysquilla ensebia 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. While
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taxonomic knowledge of this group in the neighbouring countries is good, no Belgian

scientist with stomatopod expertise could be identified.

References and further reading

Hortiuis, L.B., 1950. Decapoda - A. Natantia, Macrura Reptantia, Anomura en Stomatopoda. [auna ran

Nederland, 15: 166 pp.

VAN DER BaAN, S.M. & HovnTHuis, L.B., 1966, 1969. On the occurrence of Stomatopoda in the North Sea, with
special reference to larvae from the surface plankton near the lightship “Texcl’. Netherlands Journal of Sea Research,

vol. 3 (1): 1-12 & vol. 4 (3): 350-353.

MYSIDACEA -~ MYSIDS of OPOSSUM SHRIMPS

(AASGARNALEN - M) SIDACES - SPALTFUSSKREBSE, SCHWEBG ARNELEN)

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 completed by Jan Mrks (Flanders Marine Institute).

A A

Ln

1. So far, 19 species have been observed and up to six additional ones (TATTERS.ALL

“‘x_,,\!) & TATTERSALL 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 (MEES e a/.

1993). Up to 1,000 individuals of Neomysis integer were found on 1 m* in brackish water

pools. Taxonomic expertise of this group is good; a representative collection is housed in

the Ghent University. Brackish water systems are of essential importance for IN. integer.

In October 1999, in a brackish pond, the Ponto-Caspian invader Hemimzysis anomala was
observed for the first time in Belgium (VERSLYCKE e# a/. 2000), and in 2000 and 2001, the

species was collected in the Meuse (VANDEN BossCHE 2002). Its 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.

Hemimysis anomala (SARs, 1907), a species of Mysidacea initially only known
from the Caspian and Black Sea. In October 1999, it was collected for the first
time in Belgium. It was found in a brackish remainder pond, connected to the
Westerschelde estuary via a sluice (from VERSLYCKE e# a/. 2000, courtesy of the
Rovyal Belgian Society for Zoology).
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References and further reading
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ish Mysidacea. The Ray Society, London.
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of five new (1995-2000) alien species in the River Meuse in Belgium: Hypania invalida, Corbicula fluminea, Hemimysis
anomala, Dikerogammarus villosus and Crangonyx psendogracilis. In: PEETERS, M. & V ax GOFTHEM, J.L. (eds), Belgian
Fauna and Alien Species. Proceedings of the symposium held on 14.12.2001 in Brussels. Bulletin of the Royal Belgian
Institute of Natural Sciences, Biolggy, 72, suppl.: 73-78.

VERSLYCKE, T., JANsSEN, C., Lock, K. & MEES, J., 2000. First occurrence of the Pontocaspian invader Hemimysis
anomala (SARs, 1907) in Belgium (Crustacea: Mysidacea). Be/gian Journal of Zoology, 130 (2): 157-158.

CUMACEA - CUMACEANS
(ZEEKOMMA'S - CUMACES - CUMACEEN)
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 MUHLENIIARDT-SIEGEL (Zoological Institute and Zool-
ogical Museum, Hamburg) and Jan MEES (Flanders Marine Institute), with the contribu-
tion of Ann DEWICKE and Bregje BEYST (both Ghent University).

P
N

’\..x

i So far, 12 species have been recorded. At least three and up to 15 additional

speciesare expected, based on the cumacean fauna observed along the French and
British coasts. Psexdocuma gilsoni is described from Belgian marine 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 Furope.

References and further reading

JONEs, N.S., 1976. British Cumaceans. Syxopses of the British Fauna (New Series), 7: G2 pp.
Lavareyr, M.S.S., 1984. Cumacca van Nedetland. Tabellenseric van dt Strandwerkgemeenschap, 26: 23 pp.

TANAIDACEA - TANAIDACEANS of TANAIDS
(SCHAARPISSEBEDDEN - TANAIDACES - SCHEERENASSELN)
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 many 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).

g Three species have been recorded (two in HOLTHUIS 1950, one in VANOSMAEL e/
%L"} al. 1982) 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 lack 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 further reading

Horoicn, D.M. & JoNes, J.A., 1983. Tanaids. Syuopses of the British Fuuna ( New Series), 27: 98 pp.

HovrrtHuis, 1.B., 1950. Isopodes et Tanaidacés de la Belgique - Remarques sur quelques especes de la zone
méridionale de la mer du Nord. Bulletin de I'Institut roval des Sciences naturelles de Belgique, 26: 1-19.

VanosysAaEL, C., WILLIMS, K.A., CLALYS, D., Vinex, M. & Heip, C., 1982, Macrobenthos of a sublittoral
sandbank in the southern bight of the North Sea. Journal of the Marine Biological -Association of the United Kingdons, 62:
521-534.

IsoroDA - 1SOPODS
(PISSEBEDDEN - ISOPODES, CLOPORTES - ASSELN)
Dorsoventrally flattened crustaceans without carapace; body length from (.5 to
500 mm (Bathynemus giganteus), although most species are less than 20 mm long;
worldwide distribution and present in marine, freshwater and terrestrial habitats; varying
feeding habits: isopods are predators, herbivores, saprovores or parasites; most have strong
biting and chewing mouth parts, but parasitic forms are often adapted to suck the body
tluids of their hosts; females incubate the eggs in a brood pouch; the fossil record, although
limited, suggests that this group dates back to, at least, the Carboniferous; ca. 10,000 species

worldwide.

Questionnaires completed by Karel WOUTERS (Royal Belgian Institute of Natural Sciences)
for the terrestrial species and by Guido RAPPE (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.
(,\:"::Li Thirty-three terrestrial species have been recorded (WOUTERS ef a/. 2000, with
checklist of 30 species, one subspecies and one species of which the record is
doubtful; LoCK & VASACKER 1999, Lock & DURWAEL 2000 and Lock 2001). Five species
can be qualified as alien species. A cartography showing the distributional records of 30
terrestrial isopod species in Belgium is available in WOUTERS e a/. (2000). The highest
species richness is found in calcareous areas. Six additional species are expected following
BERG & WIINHOVEN (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.

In the marine and brackish water environment, 31 species are recorded (RAPPE 1989, with
species list) while 10 to 15 additional species may occur (GLACON 1977, HUWAE 1977). The
highest species richness is found in the North Sea, followed by the tidal zone and the coastal
area. The species Prodajus ostendensis, living parasitically on the mysid Gastrosaccus spinifer, is
described from Belgian marine waters. If present trends persist, two marine species will
have disappeared from Belgium during the following decades. 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. Proasellus her mallensis, described from gravel
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beds of the river Meuse, is apparently endemic in the Meuse basin with four published
localities in Belgium and one in the Netherlands (HENRY 1974).

References and further reading

BERG, M.P. & WiINHOVEIN, W, 1997, Landpissebedden. Wetenschappelijke Mededelingen KN NT', 221: 80 pp.
GLAGON, R., 1977, Faune et flore du littoral du Pas-de-Calais et de la Manche orientale. Wimereux: 51 pp.
HENRY, J. P, 1974, Sur la présence d’Aselles hypogés aux Pays-Bas: Proasellus caraticus et Proasellus hermallensis
(Crustacea, Isopoda, Asellota). Bulletin ran het Zodlogisch Musenm, 3 (24): 221-228.

HOPRIN, S., 1991. A key to the woodlice of Britain and Ireland. Field Studies, 7: 599-650.

Huwae, P.H.M., 1977. De Isopoden van de Nederlandse kust. W etenschappelijke Mededelingen KIN.NT', 118: 44 pp.
Huwark, P.HLM. & Rapere, G., 2003. Waterpissebedden. Wetenschappelijke Mededelingen KN'NT", 226: 56 pp.
Lock, K., 2001. Trichoniscoides sarsi (PATIENCE, 1908): a new species for the fauna of Belgium (Isopoda,
Trichoniscidae). Bulletin de la Societé reyale belge d’ Entomologie, 137: 29-31.

Lock, K. & DURwALL, L., 2000. Miktoniscus patiencei (N ANDEL, 19406): reported for the first time in Belgium
(Isopoda Trichoniscidae). Bulletin ran de Koninklijke Belgische 1 ereniging roor Entomologie, 136 (1-4): 21-23.

Lock, K. & VANACKER, S, 1999. Isopods on the gravelbanks of the Meuse (1sopoda). Bulletin ran de Koninklijke
Belgische 1 ‘ereniging roor Fntomologie, 135 (7-12): 193-196.

OLIVER, P.G. & MikcHAN, C.]., 1993. Woodlice. Symopses of the British Fauna ( Nen Series), 49: 136 pp.

PoLK, Ph., 1959. De landpissebedden (Isopoda Oniscoidea) van Belgi€ en *ederland. Wetenschappelijke Mededelingen
KNNT’, 31: 12 pp.

RaPPE, G., 1989. Annotated checklist of the marine and brackish-water Isopoda (Crustacea, Malacostraca) of
Belgium. I#: WoUTERS, K. & BAERT, L. (eds), Proceedings of the Symposium ‘Invertebrates of Belgium’ held on
25-26 nov. 1988 in Brussels. Royal Belgian I nstitute of Natural Sciences, Brussels: 165-168.

WorTrRrs, K., TAVERSIER, J.M. & MEURISSE, L., 2008. Distribution and bibliography of the terrestrial Isopoda
(Crustacea) of Belgium. Bulletin van het Koninklijk Belgisch Institunt voor Natuurwetenschappen, Biologie, 70: 193-205.

AMPHIPODA - AMPHIPODS
(Vl.()l\'REEFTEI\ - AMPHIPODES, PUCES DE PLAGE ou DE RIVAGE - Fl.()HI\'REBSE)
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% are
pelagic; only afew 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 Institute of Natural
Sciences) with the contribution of Jan VANAVERBEKE (Ghent University). Additional notes
provided by Marco FAASSE (independent expert, the Netherlands).

™. Following an unpublished checklist and database, 126 species have been re-
‘\M\? corded, subdivided in 100 marine and brackish water, ten subterranean, six
tfreshwater, 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 120 additional species can be expected. Taxonomic 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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Gammarus tigrinus and Crangonys psendogracilis, both originating from North America, and
the Ponto-Caspian Dikerogammarus rillosus (killer shrimp) and Corophinm curvispinum, have
been tound rather recently in freshwater systems in Belgium. The southern European
Echinogammarus berilloni (oldest observation dates back to 1925) and the Mediterranean and
Ponto-Caspian Orchestia cavimana (around 1900) arrived earlier (VERCAUTEREN & WOUTERS
1999, VANDEN BOsSCHE 2002, WOUTERS 2002). Caprella mutica, originating from the West
Pacific, was discovered in our coastal waters (FAASSE & KERCKHOF, in prep.). For Belgium,
the highest species richness is found in the marine waters, followed, 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.

References and further reading

BaLazuc, J., 1954, Les amphipodes troglobies et phréatobies de h faune gallo-rhénane. _Adrchives de Zoologie
experimentale et generale, 91 (1): 153-193.

Faassi, M. & KeRckHor, F., in prep. Notes on the ecology and morphological variability of Caprella mutica
SCHURMN, 1935 in Belgium and the Netherlands.

Faassg, M. & STIKVOORT, E., 2002. Mariene en estuaricne vlokreeftjes van zachte bodems in het Deltagebied
(Crustacea: Gammaridea). Nederlandse Faunistische Mededelingen, 17: 57-86.

GLEDHILL, T., SUTCLIFFE, D.W. & WiLLLAMS, D.\X'., 1993. British Freshwater Crustacea Malacostraca: a key with
ecological notes. Freshwater Biological Association Scientific Publication, 52: 173 pp.

HAELTLRS, J., 2001. De walvisluis Isocyamus defphinii (GUFRIN-MENLVILLE, 1837) aangetroffen op een witsnuit-
dolfijn Iagenorbynchus albirostris (GRAY, 1846) en massaal parasiterend op een bruinvis Phocoena phocoena (L., 1758).
De Strandrlo, 21 (3): 107-112.

HOFFMANN, ., 1963. Faune des Amphipodes du Grand-Duché de Luxembourg. .-irchives Institut Grand-Ducal de
Luxembonrg, 29: 77-128.

LinCOLN, R.]., 1979. British Marine Amphipoda: Gammaridea. British Museum (Natural History): 658 pp.
PINKSTER, S. & PLATVOET, D., 1986. De vlokreeften van het Nederlandse oppervlaktewater. W etenschappelijke
Mededelingen KNNT 7, 172: 44 pp.
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(1-4): 252 pp.

VANDEN BOSSCHE, ].-P., 2002. First records and fast spread of five new (1995-2000) alien species in the River
Meuse in Belgium: Hypania inralida, Corbicula fluminea, Hemei-
mysis anomala, Dikerogammarus villosus and Crangenyx psendo-
gracilis. In: PLETERS, M. & VAN GORTHEM, J.L. (eds),
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Belgian Institute of Natural Sciences, Biolagy, 72, suppl.: 73-78.
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The caprellid amphipod Caprella mutica SCHURIN, 1935, a west Pacific species, marine and estuarine macro-crustaceans in Belgium. Bulletin
recently discovered in Belgian and Dutch coastal waters (drawing by R. VAN of the Royal Belgian Institute of Natural Sciences, Biology, 72:

OUTRYVE).
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119-129.

EUPHAUSIACEA - EUPHAUSIDS
(LICHTGARNALEN, KRILL - EUPHAUSIACES - LEUCHTKREBSE)
Marine, pelagic, shrimp-like crustaceans with shallow carapace, ranging from 40
to 150 mm in length; species often have wide longitudinal but restricted latitudinal
distributions; sometimes exceedingly numerous, forming dense swarms; major food source
for predators (e.g. fish, squid) and macro filter-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 Institute), with the contribution of

Ann DEWICKE and Bregje BEYST (both Ghent University).

S

A N . . . g 5 .
‘7. Only one species, Nyctiphanes conchi, has been recorded in Belgian marine waters.

\.LM 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

MAUCHLINE (1984), no additional species are expected.

References and further reading

BRINTON, E., OHMAN, M.D., TownsenD, AW, KNIGHT, M.D. & BRIDGEMAN, A.L., 1999. Euphausiids of the
World Ocean. World Biodiversity Database. Expert Center for Taxonomic Identification, cd-rom.

MAUCHLINE, ]., 1984. Euphausiid, Stomatopod and Leptostracan Crustaceans. Synopses of the British Fauna ( New
Series), 30: 91 pp.

MELS, J., CATTRIJSSE, A. & HAMFRLYNCK, O., 1993. Distribution and abundance of shallow-water hyperbenthic
mysids (Crrustacea, Mysidacea) and euphausiids (Crustacea, Fuphausiacea) in the Voordelta and the Westerschelde,
south-west Netherlands. Cabiers de Biologie Marine, 34: 165-186.

DEcAPODA - DECAPODS

(GARN;\LF,N, KRABBEN en KREEFTEN, TIENPOOTKREEFTEN - DECAPODES - ZEIINFK'SSI\'REBSE)
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 all 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’UDEKEM D’ACOZ (scientific associate, Royal Belgian

Institute of Natural Sciences).

Lfm So far, 60 species have been recorded and 12 additional ones are expected. Both

\‘”j? numbers are based on the collection ‘Exploration de la Mer’ (assembled by
G. GILSON 1899-1939 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 Liége and the North Sea Aquarium in Ostend. The species
number has augmented with six species since 1950 because of an increase of the faunal
knowledge and the introduction of alien species. The highest species richness is found in the
North Sea, followed by the tidal zone and Upper Belgium. Habitats with an essential

importance for decapod species are running waters (GERARD 1980).

Since 1900, eight alien species have established more or less stable populations in Belgian
waters. One example is the treshwater crayfish Orcomectes limosus, originating from the
eastern part of the USA, which is now by far the most common crayfish in Belgium. 1t
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 .-stacus astacns 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 .-tyaephyra desmaresti (probably first recorded in Belgium in 1895),
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the Turkish or narrow-clawed crayfish lstacus leptodacty/us, the North American signal
crayfish Pacifastacus leniusculus, the blue crab Callinectes sapidus (first Belgian record: 1981),
the dwarf crab Rhbithropano peus harrisii (tirst Belgian record: 1985) and the Chinese mitten
crab Friocheir sinensis (first Belgian record: 1933) (WoUTERS 2002). Furthermore, Asian
shore crabs of the genus Hemigrapsus 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 & Faasse 2002, BRETON ef a/. 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 and further reading

ADEMA, [J.P.H.M., 1991. De krabben van Nederland en Belgié
(Crustacea, Decapoda, Brachyura). Nationaal Natuurhistorisch
Museum, Leiden: 244 pp.

BRETON, G., Faasse, M., NoriL, P. & VINCENT, T., 2002, A
new alien crab in Europe: FHemigrapsus sanguinens (Decapoda:
Brachyura: Grapsidae). Journal of Crustacean Biology, 22 (1): 184-
189.

D’UDEKIM D’Acoz, C., 1999. Inventaire et distribution des
crustacés décapodes de IAtlantique nord-oriental, de la Mé-
diterranée et des eaux continentales adjacentes au nord de
25°N. Patrimoines Naturels (MHN'P SPN ), 40: 383 pp.
D’UDEKEM P’ Aoz, C. & Faassk, M., 2002, De huidige status
van Hewigrapsus sanguinens (D FINAN, 1835) en H. penicillatus
(b1 Haan, 1835) in de noordelijke Atlantische Oceaan, in het
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(Crustacea, Decapoda, Brachyura). Het Zeepaard, 62 (4): 101-

115.

Male specimen of the Chinese mitten crab Eriocheir sinensis H. MILNE GERARD, P., 1986. Les différentes espéces d’écrevisses en
EDW ARDS, 1854 (carapace width: 8 cm). This species was observed for the Belgique et leur répartition géographique. Station de re-
first time in Belgium in 1933. Until the early 1950s, it was a common to very cherches forestieres et hydrobiologiques Groenendael-Hoei-
common species in estuarine and inland waters; afterwards it disappeared laart, Travaux Série D, 54: 25 pp.

almost entirely. Since the 1980s, it has gradually reappeared along the coast ~ HOLTHUIS, L.B., HREREBOUT, G.R. & ADEMA, J.P.H.M,
and in the basins of the rivers Yser and Scheldt, even in lowland canals, 1986. De Nederlandse Decapoda (garnalen, kreeften en krab-
smaller rivers and isolated ponds (drawing by V. LICLERCQ, ¢ RBINS). ben). Wetenschappelijke Mededelingen KN-N'1", 179: 66 pp.
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VIGNEUY, k., KEITH, P. & Now, P.Y., 1993. Atlas prélimi-
naire des crustacés décapodes d’eau douce de France. Patri-
moines Naturels (MHNP|SPN ), 14: 56 pp.
WoUTLRs, K., 2002. On the distribution of alicnnon-marine and estuarine macro-crustaceans in Belgium. Bulletinof
the Royal Belgian lustitute of Natural Sciences, Biology, 72: 119-129.

PENTASTOMIDA - TONGUE WORMS 0of PENTASTOMIDS
(TONGWORMEN - PENTASTOMIDES - ZUNGENW URMER, PENTASTOMIDEN)
* % - 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 highly reduced, up to 15 cm long, males are usually much smaller; mouth lies
between two pairs of retractable claws used to cling to the respiratory epithelium; several
species occasionally infect the human nasal passages, but usually without causing symp-

toms; ca. 110 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. Reighardia sternae, a parasite occurring in the air sacs of

seagulls, was recorded among others in the Netherlands and will almost certainly occur in
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Belgium. Reighardia lomviae is found in the air sacs of guillemots (L7ia aalge) and puffins
(Fratercula arctica) and is also expected to occur. Adults of Lingnatula serrata parasitise the
nasal sinuses of foxes (I #/pes rulpes) and possibly domestic dogs (Canis familiaris), while
intermediate stages are found in grazing animals such as rabbits, hares and sheep. This
species is also expected to occur although it will probably be less common than the two
bird-parasitising species. No Belgian expert able to identify organisms to the species level

was found and taxonomic knowledge is lacking.

References and further reading

BLAGBURN, B.L., HLNDRIX, C.M. & CURRENT, W'.L., 1983. Canine linguatulosis. Canine Practice, 10: 54-55.
Dycxk, J., 1984. Reighardia lomviae sp. nov., a new pentastomid from the guillemot. Norwegian Journal of Zoolegy, 23:
97-109.

RILEY, ]., 1972. Some observations on the life cycle of Reighardia sternae DIESING, 18064. Zeitschrift fiir Parasitenkunde,
40: 49-59.

RiLey, J., 1980. The biology of pentastomids. .-1drances in Parasitology, 25: 48-128.

ANNELIDA - SEGMENTED WORMS or ANNELIDS

(RINGWORMEN, GELEDE WORMEN - ANNELIDES, VERS ANNELES - RINGELWU'RMER)
Segmented, coelomate worms with a body wall consisting of both circular and
longitudinal muscle fibres; transparent, moist cuticle covers body; all 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.

POLYCHAETA - BRISTLE WORMS or POLYCHAETES
(BORSTELWORMEN, VEELBORSTELIGEN - POLYCHETES - VIELBORSTER, BORSTENWU'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-developed eyes and sensory
appendages; finally, some polychaetes have a permanently pelagic existence and often
predate on plankton; ca. 9,000 species described worldwide, at least 10,000 additional

species to be expected.

Questionnaire completed by Markus BOGGEMANN (Johann Wolfgang Goethe University,
Frankfurt). Additional information from Ingrid KRONCKE (Research Institute Sencken-

berg) and Jan GOVAERE (Royal Belgian Institute of Natural Sciences).

e Based on HARTMANN-SCHRODER (1996), and BOGGEMANN (1998), some 450

\14} species are expected. The vast majority occur in the marine zone, although 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. GOVAERE). There is a lack of published overviews on the Belgian polychaetes. Up
to 1995, some 160 species were recorded in the Netherlands. Only one expert able to
identify organisms to the species level could currently be identitied 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 Hy pania
/nvalida is an example of a recent introduction. It was first recorded in the Meuse in 2000
(VANDEN BosscHE 2002) and seems to have already reached Antwerp via the Albert Canal
(pers. comm. T. VERCAUTEREN).

References and further reading

Bocai vany, M., 1998. Polychacten aus der Deutschen Bucht. Courier Forschungsinstitut Senckeiberg, 202: 135 pp.
HARTMANN-SCHRODER, G, 1996. Annelida, Borstenwiirmer, Polychacta. Die Tierwelt Deutschlands und der angren-
senden Meeresteile, 2e Autlage, 58: 648 pp.

VAnDEN Bosscr, |.-P., 2002. First records and fast spread of five new (1995-2000) alien species in the River
Meuse in Belgium: Hypania invalida, Cerbicula fluninea, Hemimysis anosnala, Dikerogammarus rillosus and Crangonyx
psendogracilis. In: PEETERS, M. & VAN GOETHEA, J.L. (eds), Belgian Fauna and Alien Species. Praceedings of the
symposium held on 14.12.2001 in Brussels. Bulletin of the Royal Belgian Institute of Natural Sciences, Biology, 72, suppl.:
73-78.

‘ARCHIANNELIDA - ARCHIANNELIDS’
(ARCHLANNELIDEN - ARCHIANNELIDES - U'RRINGELWTURMER)
This category was created for a group of generally minute annelids, presumed to be primitive
becanse of their simple body structure. This simple mor phology is now regarded as secondary
and related to the interstitial habitat of the animals. Most archiannelidan families, and the ca. 50
encompassed species, are to be transferred to the Polychaeta and the category ‘. Archiannelida’ shonld be
eliminated (\NESTHEIDE 1990). For additional general features, see under Polychaeta.

Questionnaire completed by Wilfried WESTHEIDE (University of Osnabriick).

iy 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). Some 20 species should occur based on WESTHEIDE (1990,
with species list), while up to five additional species could be expected. All 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

WESTHEIDE, W., 1990. Polychaetes: Interstitial families. Synopses of the British Fauna (New Series), 44: 152 pp.

HIRUDINEA - LEECHES
(BLOEDZUIGERS - SANGSUES, HIRUDINEES - BLUTEGEL, HIRUDINEEN)
Blood-sucking, hermaphroditic annelids possessing chitinous jaws, 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 tresh water, some species in the marine or terrestrial environment; ca. 500

described species worldwide.

Questionnaires completed by Eike NEUBERT (Forschungsinstitut und Naturmuseum

Senckenberg) and Wilfrida DECRAEMER (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 PAUW & VERRIEST 1963, MAQUET 1985).
Additionally, one marine species for Belgium is mentioned in NEUBERT & NESEMANN
(1999). Some more species are expected following their presence in neighbouring countries.
Information on general trends is not available. The well-known Hirudo medicinalis has
become rare (MAQUET 1985), although this author adds that more sampling of freshwater
bodies is required. It is the only vermiform species protected by the Bern Convention. In
general, taxonomic knowledge of this group in Belgium is considered insufficient, similar
to most parts of Furope, and it would be recommended to build a Hirudinea collection
covering all types of freshwater systems (pers. comm. E. NEUBERT). 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.

References and further reading

Dt Patw, N. & VANNPVEL, R., 1991, Macro-invertebraten en waterkwaliteit. Stichting leefmilieu Antwerpen:
316 pp.

D Pat'w, N. & VeRRiksT, G., 1963. Hirudinea van Belgié en Nederland - Bloedzuigertabel. Uitgave van de
Belgische Jeugdbond voor Natuurstudie.

DRESSCHER, T. & HIGLER, L., 1982. De Nederlandse bloedzuigers - Hirudinea. Wetenschappelijke Mededelingen
KNNT7, 154: 64 pp.

MaQuen, B., 1985. Lasangsue médicinale, !Hirudo medicinalis, une espece dont le staturt est incertain en Belgique. Les
Naturalistes belges, 66 (2): 33-45,

NEUBERT, E. & NestMANN, H., 1999. Annelida, Clitellata - Branchiobdellida, .Acanthobdellea, Hirudinea.
Sdfwasser famna von Mittelenropa, 6 (2): 178 pp.

VeRRIST, G, 1950. Contribution 4 Pétude des Hirudinées des eaux douces de la Belgique. Biologisch Jaarboek
Dodaoncea, 17: 200-243.

OLIGOCHAETA - EARTHWORMS and AQUATIC OLIGOCHAETES
(REGEN\‘('()RMEN en ZOETWATERBORSTELWORMEN, WEINIGBORSTELIGEN - VERS DE TERRE et
OLIGOCHETES AQUATIQUES - WENIGBORSTER)
Recently, Oligochaeta and Hirndinea have been joined in the taxon Clitellata (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 burrow  in moist soils); many
species in fresh water, a few hundred in the marine environment, some are parasitic; ca.

6,000 described species worldwide.

Questionnaires completed by Guy JOSENS (Université Libre de Bruxelles) for the terrestrial
species and by Patrick MARTIN (Royal Belgian Institute of Natural Sciences) for the aquatic
species.

i m‘{\ Up to 1999, 52 species were recorded in the marine and freshwater environments

W\(‘) (MARTENS 1989, MARTIN 1992, both with partial species list). In June 2000, a new
species for the Belgian fauna, [ ‘¢/dorskyella comata, was found in a small lake in Vosselaar,
Province of Antwerp (VERCAUTEREN ef a/. 2001). The aquatic fauna is dominated by the
tamilies Naididae (27 species) and Tubificidae (17 species). Some 20 additional species are
expected, based on the oligochaete fauna of the Netherlands (Moi. 1984). Taxonomic

knowledge of the aquatic oligochaetes is considered to be moderate, and a representative
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collection on the Belgian species and information on trends are lacking. For the aquatic
species, 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 species have been recorded in the Belgian marine waters.

In the terrestrial habitats, 33 species have been recorded (BoucHE 1978, TETRY 1940, both
with partial species list), of which nine belong to the Enchytraeidae, a family with
terrestrial, aquatic and amphibian species. The subspecies Luwmbricus castanens 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 known, but
information on trends is not available because of the lack of historical data. The species
richness is linked to the soil and humus type and the oligotrophic forest soil 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 survive in natural
conditions. As well as for the aquatic species, a representative collection of the terrestrial

species present in Belgium is not available.

References and further reading
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MARTIN, P.,2001. Onthe origin of the Hirudinea and the demise of the Oligochaeta. Proceedings of the Royal Society o f
London, Biological Sciences, 268: 1089-1098.

Mor., A.W.M,, 1984. Oligochaeta. Limnotauna Neerlandica - Nieuwsbrief European Invertebrate Survev Neder-
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Sizts, R.W. & GERARD, B.M., 1985. Earthworms. Synopses of the British Fauna ( New Series ), 31: 171 pp.
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VERCAUTEREN, T., MARTIN, P. & GODDEERIS, B., 2001. [ ‘gdorskyella comata (VEIDOVSKI, 1883) (Oligochaeta:

Naididae) in een vijver van het Raadsherenpark te Vosselaar: eerste melding van deze gelede worm in Belgié.

Ankona Jaarboek 2001: 83-88.

SIPUNCULA - PEANUT WORMS
(SPUITWORMEN, PINDAWORMEN - SIPUNCULIENS - SPRITZW{'RMER)
. Bilaterally symmetrical, unsegmented marine worms possessing a retractile ante-
rior body part, called introvert, with tentacles; adults usually sessile, eften
burrowed in sediment or coral; length up to 1 m; present at all depths from intertidal to
abyssal; different feeding methods are used in different habitats; ca. 300 described species

worldwide and additional ones expected.

Questionnaires completed by José SAiz SALINAS (University of the Basque Countr
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Bilbao), Peter GiBBs (UK Marine Biological Association) and Edward CUTLER (Harvard
University, Cambridge).

& So far, three species have been recorded (WESENBERG-LUND 1933). Some nine

\\/& additional species are expected following their distribution in the Atlantic,
among others along the coasts of France, Germany and England. In Belgium, taxonomic
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 Institute 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.

References and further reading

Ci TLER, E.B., 1994. The Phylum Sipuncula: its systematics and evolution. Cornell Press.

GisBs, P.E., 1977, British Sipunculans. Keys and notes for the identification of the species. Synopses of the British
Fauna ( New Series), 12: 1-35.

STEPHEN, A.C. & Enmonns, S.J., 1972, The Phyla Sipuncula and Echiura. British Museum (Natural History).
VINKESTEN, .M., 1982. Sipunculida in Dutch waters. Doctoral thesis, Rijksmuseum van Natuurlijke Historie.
WESENBERG-LUnD, C., 1933. The collections of Gephyreans in the Royal Museum of Natural History of Belgium.
Bulletin du Musee royal d'FHistoire naturelle de Belgique, 9 (6): 1-16.

ECHIURA - SPOON WORMS

(SLURFWORMEN, STERWORMEN - ECHIURIDES, ECHIURES - RUSSELWURMER, [GELWURMER)
Unsegmented marine worms with smooth or warty body, sometimes with setae;
general body shape cylindrical or ovoid with typical, tlattened 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 living in abandoned shells or in rubble; present at

all depths from intertidal to abyssal; ca. 140 species described worldwide.

Questionnaire completed by José SA1Z SALINAS (University of the Basque Country, Bilbao).

.\:ﬂz One species, Echinrus echinrus, has been recorded (WESENBERG-LUND 1933) and
three additional ones are expected (SAIZ SALINAS 1987). 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. In the neighbouring countries,
collections of spoon worms with species occurring in the Belgian marine waters are housed

in the natural history museums of London and Paris.

References and jurther reading

CreNoT, L., 1922. Sipunculiens, Echiuriens, Priapuliens. Faune de France, 4: 1-31.

Saiz Saninas, J.1., 1987, Checklist of the species of Echiura from the coasts of the Iberian Peninsula and adjacent
areas. Mitteilungen aus dem oolegischen Musenmn in Berlin, 63: 293-300.

StepHen, AC. & EDMONDS, §.]., 1972, The Phyla Sipuncula and Echiura. British Museum (Natural History).
WHSHENBERG-LUND, C., 1933. The collections of Gephyreans in the Royal Museum of Natural History of Belgium.
Bulletin du Musée royal d'Histoire naturelle de Belgique, 9 (6): 1-16.

MOLLUSCA - MOLLUSCS
(WEEKDIEREN, MOLLUSKEN - MOLLUSQUES - WEICHTIEREN)
' Highly saccessful phylum; unique rasping organ called radula; ventral muscular

foot; fleshy mantle which surrounds the soft parts, encloses the mantle caviry,
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secretes the calcareous shell and forms the siphons; respiration by ctenidia (molluscan gills)
or by diffusion through the skin, eften via specialised epithelium in the mantle cavity;
reproduction gonochoristic or hermaphroditic; very old group with continuous fossil
record since the Cambrian; most species are marine, only two classes (Gastropoda and
Bivalvia) also with freshwater species; only the Gastropoda invaded land; adult size ranging
from 0.35 mm (Gastropoda: Omalogyridae) up to 22 m (Cephalopoda: Architeuthidae);
number of described species worldwide is often underestimated; recent estimates range in
the order of 95,000-108,000 species; ca. 200,000 is a realistic figure of currently living
species; generally eight classes recognised of which five present in Belgium: Polyplaco-
phora, Gastropoda, Bivalvia, Scaphopoda and Cephalopoda, totalising ca. 320 species;
species of the classes Caudofoveata and Solenogastres could be expected in the Belgian
marine waters (pers. comm. L. VON SALVINI-PLAWEN).

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 Institute of Natural Sciences. Many private collections of varying

importance exist.

References and further reading
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221 pp.
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POLYPLACOPHORA - CHITONS
(KEVERSLAKKEN - CHITONS, POLYPLACOPHORES - KAFERSCHNECKEN)
Distinct group of elongated, bilaterally symmetrical marine molluscs charac-
terised by a mantle bearing eight transverse, articulating plates and calcareous
or chitinous spicules or bristles; most species are intertidal grazing herbivores; a flattened
foot clamps the animal firmly to the hard substratum; when disturbed, the foot and mantle
edge create suction, 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 Institute of Natural

Sciences). Additional information by Bruno ANSEEUW and Yves TERRYN (both scientific

associates to the RBINS).

™. Six species recorded (BACKEL]AU 1986), all but one are considered to be ¢
j sional introductions. Only Leptochiton asellus seems native in the Belgian
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waters. Specimens of Lepidochitona cinerea are occasionally found. .-lcanthochitona communis
and Al crinita are probably accidental introductions through the import of mussel and
oyster spat. Taxonomic 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 and further reading

BACKEL]JAU, T., 1986. Lijst van de recente mariene mollusken van Belgi¢. Studiedocumenten van het Koninklijk Belgisch
Institunt roor Natuurwetenschappen, 29: 106 pp.

Kias, P. & VAN BELLE, R.A., 1985-1994. Monograph of Living Chitons. Five volumes published, E.]. Brill,
Leiden. Sixth volume in prep.

K1as, P. & VAN BELLE, R.A., 1998. Catalogue of living chitons (second revised edition). Backhuys Publishers:
204 pp.

Lrrotp, E., 1934. Contributions a I'étude de la faune belge IV - Les Polyplacophores de la cote belge. Bulletin du
Musée royal d’Flistoire naturelle de Belgiyue, 17: 1 23.

GASTROPODA - SNAILS and SLUGS
(SL;\I\'KEN en NAAKTSLAKKEN - LIMAGONS et LIMACES, GASTEROPODES, 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 many 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 BACKELJAU (Royal Belgian Institute of Natural
Sciences) for the marine species, by Rose SABLON (id.) for the brackish and freshwater
species and by Harry VAN LOEN (id.) for the terrestrial species. Additional information by
Jackie VAN GOETHEM (id.).

Sl Some 120 species are present in the terrestrial environment (VAN GOETHEM
L‘\\} 1989), 29 of which belong to two families: Hygromiidae and Helicidae. Some
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 (MARQUET 1982). Taking 1950 as a baseline, some 50 terrestrial species show a severe
decline in Belgium (MARQUET et al. 1987, VAN GOETHEM ef al. 1987) because of the
destruction and drying out of habitats, fragmentation, acidification and eutrophication. If
present trends persist, minimum 10°%0 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. Boett gerilla pallens, Deroceras carnanae, rion lusitanicus). Habitats important for the

ZOOLOGIC AL DIN T RSITY ].85



186

survival of stenoecious species are marshy areas, river banks, dunes and calcareous grass-
lands (ANTEUNIS 1956, MARQUET 1982).

Sixty freshwater species are recorded (VAN GOETHEM 1989) and some ten additional ones
are expected. Almost 20 freshwater species have been introduced since 1900. The species
richness of the freshwater fauna is highest in Middle 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 the same when comparison is made with
historical data. Shallow ditches bordering pastures and arable fields, and small temporary

pools are identified as important habitats for the conservation of some particular species.

Some 40 gastropod species form stable populations in the marine and brackish habitats
(BACKEL JAU 1980, 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. Man-made constructions
have enriched the marine, littoral mollusc fauna, which otherwise would mostly comprise
soft substratum species. A striking example of an introduced species with a stable popula-
tion is Crepidula fornicata (slipper limpet). A recentsurvey of the fauna on buoys in Belgian
marine waters revealed several species new to the country’s fauna such as Pusillina
inconspicua, Crisilla semistriata and Odostomia plicata (IKERCKHOF, in prep.). One species,
Nucella lapillus (dog whelk), became extinct because of the presence of the antifouling agent
tributyltin (TBT) in the environment (KERCKHOF 1988).
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VAN GOETHEM, J.L. & BACKELJ AU, T., 2002. Recentinvasions of
terrestrial slugs in Belgium (Mollusca Gastropoda). In: PLETERS,

Nucella lapillus (LINNALUS, 1758), dog whelk or Atlantic dog- M. & Van GoOLTHEM, J.L. (eds), Belgian Fauna and Alien

winkle. Solid shell, up to 35 mm in length, very variable in
colour. On rocky shores, groynes and pier piles. Feeds on
barnacles and musscls. Atlantic coast from Norway to N.
Africa and east coast of N. America. Seems to have disap-
peared in Belgium due to chemical pollution, in particular
TBT antifouling paints (drawing by Db, WESPIN, « RBINS).

BIVALVIA - BIVALVES

Species. Proceedings of the symposium held on 14.12.2001 in
Brussels. Bulletin of the Royal Belgian Institute of Natural Sciences,
Biology, 72, suppl.: 67-70.

Vax GorTHEM, J.L., MARQUET, R. & Dr WiLpi, J.J., 1987
Quelques conclusions au sujet de I'*Atlas provisoire des gasté-
ropodes terrestres de la Belgique™. . 1pex, 2 (3-4): 85-97.

(TWEEKLEPPIGEN - BIVALVES - MUSCHELN)

Molluscs possessing a shell with two valves, articulated dorsally by a shell hinge

?  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 well developed in species that burrow
in sand or mud, but reduced, vestigial or absent in attached forms; other methods of
locomotion are creeping, swimming, climbing and boring; between 12,000 and 15,000

species described worldwide.

ZOOLOGIC AL DIV RS 187



188

Questionnaires completed by Thierry BACKELJAU (Royal Belgian Institute of Natural
Sciences) for the marine species and by Rose SABLON (id.) for the brackish and freshwater

spccics.

A

"1 Forty brackish and freshwater species have been recorded (VAN GOETHEM 1989,
it 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 Upper
Belgium have an equal and high species richness, followed by the tidal and coastal zones and
the Belgian Lorraine (ADAM 1960). Stagnant and running waters have an equally high but
distinctly composed faunal richness. The conservation of relatively pure and non-calcifer-
ous rivers (e.g. for Margaritifera margaritifera), 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.
Dreissena polymorpha, Corbicula fluminea and C. fluminalis 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 .“nodonta
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 established or in process to do so
(BACKELJAU 1986, 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. Some examples
of alien species that established stable populations are Petricola pholadiformis (American
piddack or false angel wing) and Ensis directus (= E. americanns) (American jack-knife clam,
SEVERIJNS 2002). On the other hand, the recent occurrence of Lutraria lutraria along the
Belgian coast (VAN HAELEN & KERCKHOF 2003) is an example of a species native to the

northwestern European fauna that has recently colonised Belgian marine waters.
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Petricola pholadiformis LAMARCK, 1818, American piddock. Thin, elon-
gate shell, up to 65 mm in length, sculptured by numerous concentric
lines crossed by more than 40 radiating ribs. Mechanical 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. In Belgium, it almost completely displaced the native piddock
Barnea candida (drawing by J. VAN MLLDI REN-SIRGYSELS, (¢ RBINS).

SEVERIJNS, M., 2002. Distribution of the American
jack-knife clam Ewnsis directus (CONRAD, 1843) in Eur-
ope 23 vears after its introduction / Verspreiding van
de Amerikaanse zwaardschede Eusis directus (CON-
R\D, 1843) in Furopa 23 jaar na introductie: opmer-
kelijke opmars van een immigrant. Gloria Maris, 40
(4-5): 61-111.
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book for Identification. Royal Scottish Museum,
HMSO Books, Edinburgh: 212 pp.
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26 nov. 1988 in Brussels. Royal Belgian Institute of
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International Colloquium of the European Inverte-
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rlo, 22 (3-4): 84-94.

VLERWEEN, A., DEGRALR, S. & VINCX, M., 2002
Reducing the economic impact of an invasive bivalve,
Mytilopsis lencophaeata, in the harbour of Antwerp. In:
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Fauna and Alien Species. Proceedings of the sympo-
sium held on 14.12.2001 in Brussels. Bulletin of the
Royal Belgian Institute of Natural Sciences, Biology, 72,
suppl.: 71.

SCAPHOPODA - SCAPHOPODS, (ELEPHANT) TUSK SHELLS or TOOTH SHELLS

(()I.IFA\NTSTANDHN, STOOTTANDEN, TANDSCHELPEN - DENTALES, SCAPHOPODES, DENTS

MARINES - ROHRENSCHALER, GRABFUSSER)

Infaunal 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 BACKELJAU (Royal Belgian Institute of Natural

Sciences).
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™1 Two species, Dentalium entalis and D. rulgare, have been recorded (BACKELJAU

1986). D. entalis is only known from empty shells. Some living specimens of
D. rulgare, probably imported through fishery
activities, were observed at the Belgian coast.
No additional species are expected. Taxonomic
knowledge 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
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Dentalivm rlgare (DA COSTA, 1778), common tusk. Shell up to 45 mm. .\s Nord- und Ostsee: 80 pp.

tor D. entalis, the other scaphopod species recorded from Belgian marine Jones, AM. & BAXTER, ].M., 1987. Molluscs: Caudoto-
waters, there is no evidence of stable populations (drawing by J. VAN veata, Solenogastres, Polyplacophora and Scaphopoda. S»-
MELDI REN-SFRGYSELS, ¢ RBINS). nopses of the British Fauna ( New Series), 37: 123 pp.
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CEPHALOPODA - CEPHALOPODS ot SQUIDS and OCTOPUSES
(INKTVISSEN - CEPHALOPODES - IKOPFFU'SSER, TINTENFISCHE)
Primarily swimming marine molluscs possessing two strong chitinous jaws 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 Nautilus
have 80-90 arms without suckers; most species are active swimmers, using reverse jet
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 BACKELJAU (Royal Belgian Institute of Natural
Sciences) and Uwe PIATKOWSKI (Institut tiir Meereskunde, Kiel).

Eight species have been recorded (BACKELJAU 19806, with species list) and five to
% nine additional species are expected (BACKELJAU 1986, SEAWARD 1990). Taxo-
nomic knowledge of this group is good. W. 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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TARDIGRADA - WATER BEARS or TARDIGRADES
(BEERDIERT JES, MOSBEERT JES - TARDIGRADES - BARTIERCHEN)
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 150°C; ca. 800 described species worldwide and many more to be expected.
Questionnaire completed by Willem Dk SMET (RUCA, University of Antwerp).

C Forty-five species have been recorded (HASPESLAGH 1989, VAN RoMpPU & DE
C\fU} SMET 1995, 1998, all with partial species lists). Since 1958, the species number
has augmented with 29 species thanks to an increase of the faunal knowledge. Some 100
additional species are expected based on DASTYCH (1988), SEMERIA (1994) and McC INNES
(1994). Taxonomic knowledge of this group is poor to moderate. No representative
collection of species present in Belgium could be identitied. 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.
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HASPESLAGH, G., 1989. Tardigradenfauna van Belgié. In: WoOUTERS, K. & BAERT, L. (eds), Proceedings of the
Symposium ‘Invertebrates of Belgium’ held on 25-26 nov. 1988 in Brussels. Royal Belgian Institute of Natural
Sciences, Brussels: 165-168.

KiINcHIN, ILM., 1994, The Biology of Tardigrades. Portland Press, London: 186 pp.
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Mc InNEs, S.]., 1994, Zoogeographic distribution of terrestrial freshwater tardigrads from current literature.
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(@) (b)

(a) A marine heterotardigrade, Batillipes littoralis (length: 180-230 pm), (b) a limno-eutardigrade, . 4w phibolus
weglarskae (500-600 pm), and (c) a limno-terrestrial heterotardigrade, Testechiniscus spitshergensis (170-500 pm), all
three occurring in Belgium (drawings by E. VAN Rompur).

ECTOPROCTA, BryOzoA - MOSS ANIMALS, ECTOPROCTS or BRYOZOANS
(MOSDIERTJES - ECTOPROCTES, BRYOZOAIRES - MOOSTIERCHEN, EKTOPROKTE, 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
colony 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’HONDT (Muséum National d’Histoire Natu-
relle, Paris) for the whole Belgian ectoproct fauna, and by Gaby GEIMER and Jos MASSARD
(Luxembourg University Centre) specifically for the freshwater species. Additional infor-
mation on the marine Bryozoa from Hans DE BLAUWE (Strandwerkgroep).

- Fifty species, 41 in marine and nine in freshwater habitats, have been recorded
(LOPPENS 1948, with partial species list, LACOURT 1949, GEIMER & MASSARD
1986). Some 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 BLAUWE (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, gravel soils, stones and shell (grit) banks probably yield a rich and surprising

bryozoan fauna.

Examples of alien species are Tricellaria inopinata, originating from the North Pacific Ocean,
and Bugula simplex, first described from the Adriatic Sea. Both species were found in
harbours and marinas, suggesting introduction by man (DE BLAUWE & FAASSE 2001).

Taxonomic 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 personal collection from Zeeland, Belgium and France, H. DE
BLAUWE is preparing a reference collection to be deposited in the Royal Belgian Institute of

Natural Sciences.

References and further reading

Du: Bravwe, H. & Faasse, M., 2001. Extension of the range of the bryozoans Tricellaria inopinata and Bugula
simplex: in the North-East Atlantic Ocean (Bryozoa: Cheilostomatida). Nederlandse Faunistische Mededelingen, 14: 103-
112.

GEIMER, G. & MASSARD, J.A., 1986. Les Bryozoaires du Grand-Duché de Luxembourg et des régions limitrophes.
Traraux: scientifiques du Musée national d'bistoire naturelle de Luxembonrg, 7: 187 pp.

Haywiarp, P.J. & RyrLanp, J.S., 1985. Ctenostome
Bryozoans. Sympses of the British Fauna (New Series), 33:
169 pp.

HAYWARD, P.J. & RYLAND, J.S., 1985. Cyclostome Bryozo-
ans. Synopses of the British Fauna ( New Series), 34: 147 pp.
HaywarD, P.]. & RyLAND, ].S., 1998. Cheilostomatous
Bryozoa Part I Aeteoidea-Cribrilinoidea. Symopses of the
British Fauna (New Series), 10 (2™ ed.): 366 pp.
HAaywARD, P.J. & RYLAND, [.S., 1999. Cheilostomatous
Bryozoa Part II: Hippothooidea-Celleporoidea. Synopses of
the British Fauna (New Series), 14 (2™ ed.): 416 Pp-
LacotrT, A.W., 1949. Les Bryozoaires d’eau douce (Phy-
lactolaemata) de la Belgique. Bulletin de I'lnstitut royal dis
Sciences naturelles de Belgique, 25 (19): 1-9.

LopPPENS, K., 1948. Bryozoaires marins et fluviatiles de la
Belgiaque. Bulletin des Naturalistes belges, 29: 54-63, 121-128,
138-144.

PRENANT, M. & Bosn, G., 1956. Bryozoaires - Premiére
Part of a colony of Plumatella repens (L., 1758), the most common partie. Faune de France, 60: 398 pp.

freshwater bryozoan in Europe, occurring in stagnant and running PREN ANT, M. & BoBiN, G., 1966. Bryozoaires - Deuxi¢me
freshwater habitats in Belgium (from GEinil R & Mass \RD 19806). partic. Famne de France, 68: 647 pp.

BRACHIOPODA - LAMP SHELLS or BRACHIOPODS
(BRACHIOPODEN, ARMPOTIGEN - BRACHIOPODES - ARMFUSSER, LOCHMUSCHELN)

. Sedentary or sessile, marine coelomates enclosed by bivalved shell with dorsal and
O, 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 all 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 (University of New Brunswick). Additional data

from Francis KiRCKHOF (Marine Ecosystem Management /| RBINS) and Gordon CURRY

(University of Glasgow).
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Argyrotheca cistellula (SEARLES-WOOD, 1841), a very small brachiopod

™1 Empty shells of two species, Gurynia capsn-
\’\“_u la and Argyrotheca cistellula, were found in
sediment samples taken at the Flemish Banks (pers.
comm. F. KERCKHOF). Since living specimens have
not been found until now, these shells are for the

time being considered to be washed up subfossil

brachiopods. Because both species are rather small
(1.5 to 3 mm), they areeasily overlooked. In addition
to these, three other species may occur (BRUNTON &
CURRY 1979), although natural hard substrate neces-
sary for anchorage is scarce. Taxonomic knowledge
of this group is very poor. A representative collec-
tion is present at The Natural History Museum in

London.

References and further reading

(ca. 1 mm) often occurring on pebbles in shallow waters, together with BrRUNTON, C.H.C. & CuRrrY, G.B., 1979, British Brachiopods.

Guynia capsula. So far, only remains of specimens have been observed in Synopses of the British Fauna (New Series), 17: 64 pp.

Belgian waters. (a-b) Ventral and dorsal views of exterior, (c) interior of Looan, A, 1998, Recent Brachiopoda from the oceanographic
ventral valve showing dentition and median septum, (d) interior of expedition Scamount 2 to the north-eastern Atlantic in 1993.
dorsal valve showing loop and median septum {drawings by A. LOG.AN). Zoosystema, 20 (4): 549-5062.
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PHORONIDA - PHORONIDS
(HOEFIJZERWORME2 - PHORONIDIENS - HUFEISENWURMER)
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; all species feed by extending an anterior lophophore into the
water (filter-feeders); length from 1 mm to 50 cm (mostly less 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).

o One species, Phoronis hippocrepia, is known from the coastal waters off Ostend
(EM1G 1979). 1t 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, taxonomic knowledge of this

group is very poor and no expert able to identify specimens to the species level was found.

References and further reading

Cory, C.]., 1932. Phoronidea. Die Tierwelt der Nord- mwnd Ostsee, 7c: 101-132.
EniG, C.C., 1979. British and other Phoronids. Synopses of the British Fauna ( New Series), 13: 57 pp.
Faassk, M., 1994. Hoefijzerwormen in Nederland. Natura, 91: 137-138.

CHAETOGNATHA - ARROW WORMS or CHAETOGNATHS
(PIJLWORMEN - CHETOGNATHES, VERS FLECHES - PFEILWURMER)
. Marine, planktonic, hermaphroditic predators looking like tiny transparent at-

* rows; length of adults ranges from 0.5 to 12 cm; mouth surrounded by bristles,
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Sagitta setosa MULLER, 1847, one of the two species of Chae-

used for catching and holding prey; occurring in high concentrations during certain
periods; feeding on small planktonic organisms, from diatoms to juvenile fish; highly

sensitive to changes in salinity and temperature; ca.

oy . . .
1 110 species described worldwide.
l Questionnaires completed by Jan MEES (Flanders Mar-
i ine Institute) with the contribution of Ann DEWICKE

and Bregje BEYST (both Ghent University), and by
Jean-Paul CAsANOV A (University of Provence).

| _' ¥ i Two species, Sagitta elegans and S. setosa, have
Q been recorded. Both can be abundant at
' certain times of the year. No additional species are
expected. For Belgium and the neighbouring countries,

taxonomic knowledge of arrow worms is good. No

representative collection could be identified.

References and further reading

tognatha recorded in Belgian marine waters. Neritic, typically PIERROT-BULTS, A.C. & CHIDGEY, K.C., 1988. Chaetognatha. Sy-
inhabiting shallow waters and having a maximum body length nopses of the British Fauna ( New Series), 39: 66 pp.

of 14 mm (from PIERROT-BULTS & CHIDGEY 1988, courtesy of PIERROT-BULTS, A.C. & NAIR, V.R., 1991. Distribution patterns of
The Linnean Society and The Estuarine and Coastal Sciences Chaetognatha. In: BONE, Q., KApp, H. & PIERROT-BULTS, A.C. (eds),

Association).

The biology of Chaetognaths. Oxford University Press: 86-116.

HEMICHORDATA - ACORN WORMS or HEMICHORDATES
(EIKELWORMEN, KRAAGDRAGERS - HEMICORDES, HEMICHORDES - KRAGENTIERE,
HEMICHORDATEN)
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) and 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 BURDON-JONES (Queensland Museum, Australia) and
by Elis KNIGHT- JONES (University of Swansea).

s No species have been recorded. At least two are expected among others based on
\4\\? HAYWARD & RYLAND (1990). In the Netherlands, Protoglossus koebleri was
observed while Rbeabdoplenra normani is expected. Other species which might occur in
Belgian waters are R. compacta, Saccoglossus pygmaens, S. horsti, Glossobalanus sarniensis and
G. marginatus. Larvae of these last two species are common in the North Sea plankton.
Taxonomic 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.
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References and further reading

HAYWARD, P.]. & RYLAND, J.S. (eds), 1990. The marine fauna of the British Isles and North- West Europe. Oxtord
University Press, volume 2 - Hemichordata and Urochordata: 872-8706.
VAN DER HORsT, C.]., 1925, Fnteropneusta & Pterobranchia. Die Tierwelt der Nord- und Ostsee, Ta: 1-20).

ECHINODERMATA - ECHINODERMS
(STEKELHUIDIGEN - ECHINODERMES - STACHELHAUTER)
Marine, radially symmetrical, pentamerous coelomates with complex hydraulic
system of tubes called water vascular system; many forms move via tube feet
(podia); internal calcareous skeleton will generally develop; length ranges from 2 cm to 2 m;
six extant classes: Asteroidea (sea stars or starfish), Ophiuroidea (brittle stars), Echinoidea
(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 MASSIN (Royal Belgian Institute of Natural Sciences).
"™ Fifteen species have been recorded: four species of sea cucumbers, four sea
ﬁﬂl’l\j} urchins, three sea stars and four brittle stars (MASSIN & Di: RIDDER 1989, with
species list). Five to seven additional species are expected, based on GLACON (1977) and
WOLF (1975). The echinoderm fauna of the Belgian Continental Shelf (BCS) is less rich than
the one in adjacent waters, possibly because of the lower variety of habitats. Taxonomic
expertise of this group is very good. A rcpresentative collection is present at the Royal

Belgian Institute of Natural Sciences.

References and further reading

DrronT, S., 2002. On the taxonomic status of the brittle-star _-1mphi pholis squamata (DrLLE CHIA)E, 1828). I
PLETERS, M. & VA~ GOETHEM, J.L. (eds), Belgian Fauna and Alien Species. Proceedings of the symposium held
on 14.12.2001 in Brussels. Bulletin of the Royal Belgian Institute of Natural Sciences, Biology, 72, suppl.: 63-64.
GLAGON, R., 1977, Faune et flore du littoral du Pas de Calais et de la Manche orientale. Edition de I'Institut de
Biologie Maritime et Régional, Wimereux: 51 pp.

MassiN, Cl. & Dr RIDDER, Ch., 1989. Les échinodermes de Belgique. In: WOUTFERS, K. & BAERT, L. (eds),
Proceedings of the Symposium ‘Invertebrates of Belgium’ held on 25-26 nov. 1988 in Brussels. Roval Belgian
Institute of Natural Sciences, Brussels: 395-402.

Worr, W.]., 1975. Stekelhuidigen - Echinodermata. Wetenschappelijke Mededelingen KN.NT”, 105 (20): 20 pp.

CHORDATA - CHORDATES

(CHORDADIEREN, CHORDATEN - CHORDES, CORDES - CHORDATIERE, CHORDATEN)
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, UROCORDES - MANTELTIERE, TUNIKATEN)
Marine, filter-feeding animals with sac-like tunics surrounding the body; showing
affinities to other chordates only in juvenile 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 all urochordate species,

Copelata or Appendicularia (larvaceans) and Thaliacea (salps); Ascidiacea are benthic,

sessile, globular or tubular animals with incurrent and excurrent siphons; single, social or
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compound individuals; Copelata and Thaliacea are small planktonic animals, 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 GODEAUX (University of Liége), with the contribution of
Francis KERCKIOF (Marine Ecosystem Management /| RBINS) and Claude MONNIOT

(Muséum National d’Histoire Naturelle, Paris).

ot 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
Ostend (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 DAMAS (1905) and collected from 1884 to
1886. A thorough investigation of harbour environments and hard substrata such as the
mole of Zeebrugge or ship wrecks, is expected to vield 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 Liége, the Royal Belgian Institute of
Natural Sciences, the marine stations in Roscoff and Wimereux, and the ‘Musée National

d’Histoire Naturelle’ in Paris. Styela clava is an example of a recently introduced species.

References and further reading

BirRriLL, N.J., 1950. The Tunicata with an account of the British species. The Ray Socicty, 133: 354 pp.
Buizir, D.A.G., 1983. De Nederlandse zakpijpen (manteldieren) en mantelvisjes - Tunicata, Ascidiacea en
Appendicularia. Wetenschap pelzjke Mededelingen KN NI, 158: 42 pp.

Damas, D, 1905. Les Molgules de la cote belge. Archives de Biologie, 21: 161-182.

FENAUX, R., 1907, Les Appendiculaires des mers d’Europe et du bassin méditerranéen. Faune de I Furope et du Bassin
mediterranéen, 2: 116 pp.

Huus, J., 1933. Ascidiacea. Die Tierwelt der Nord- und Ostsee, 25: 49-115.

MILLAR, R.H., 1970, British Ascidians. Synopses of the British Fauna ( New Series), 1: 92 pp.

MonNIOT, C., 1969. Les Molgulidae des mers européennes. AMeémoires du Muséum National d’Histoire Naturelle,
Zoologie, 50: 171-272.

PoLK, P., 1962. Bijdrage tot de kennis der mariene fauna van de Belgische kust, II - Waarneming aangaande het
voorkomen en de voortplanting van Botryllus schlosseri (P ALLAS, 1766). Natunrivetenschap pelijk Tijdschrift, 44: 21-28.

CEPHALOCHORDATA - LANCELETS
(LANCETVISJES - CEPHALOCORDES - CEPHALOCHORDATEN)
Slim, fish-like animals 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 (formetly .<m phioxus) and .Asymmetron; cosmopo-
litan in shallow marine and brackish water, often burrowed in clean sands; between 20 and

30 species described worldwide.

Information provided by Jean GobrAuX (University of Liége) and Francis KERCKHOF
(Marine Ecosystem Management /| RBINS).

LQ::WML\ One species, Branchiostoma lanceolatum, is present (POLL 1947). Larvae have been

J\_() found in planktonic samples taken from 1970 to 1975 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 Kwinte 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 Institute of Natural Sciences, the Zoological Institute of the University of

Liége and in some other university collections.

References and further reading

CotRTNEY, W.A.M., 1975. The temperature relationship and age structure of North Sea and Mediterranean
populations of Branchiostoma lanceolatum. In: BARRINGTON, E.J.W. & JEreLrits, R.P.S. (eds), Protochordata.
Symposia of the Zoological Society of London, 36: 213-232.

PorL, M., 1947. Faune de Belgique: Poissons marins. Patrimoine du Musée roval d’Histoire naturelle de Belgique:
452 pp.

WeBB, J.E., 1956. On the populations of Branchiostoma lanceolatum and their relations with the West African
lancelets. Proceedings of the Zoological Society of London, 127: 125-140.

VERTEBRATA or CRANIATA - VERTEBRATES or CRANIATES
(GEWERVELDEN - VERTEBRES - WIRBELTIERE)
Animals with a brain case (cranium) and a spinal column of vertebrae which forms
"7 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 FISHES or
LAMPREYS and HAGFISHES
(KAAKLOZE VISSEN, RONDBEKKEN - AGNATHES - KIEFERLOSE)

Since the taxa Agnatha and Cyclostomata are considered to be paraphyletic, their taxon

Y names are not used anymore. They are discussed together for convenience.

Fishlike, jawless vertebrates without paited 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
invertebrates or actively prey on smaller invertebrates; fossil history goes back to the late

Cambrian; mainly marine; ca. 84 living species described worldwide.

Information gathered from literature (VANDELANNOOTE e/ a/. 1998, PHILIPPART 1998).
Information on the marine forms was provided by Jan HAELTERS (Marine Ecosystem
Management /| RBINS).

™™ 1. Three species are present in Belgian waters. The brook lamprey (La petra planerr)
\‘\’l} is occurring in Flanders and Wallonia, 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 (Lampetra fluviatilis) 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 (Petromyson marinas) 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.

All 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 Walloon Regional
Executive Order of 24 November 1988 in Wal-
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).

References and further reading

Male individual of the river lamprey. This species is in strong regression,
as are the brook and sea lampreys (drawing hy 1..S. BIRG in Pori. 1947). Sce under Teleostomi.
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CHONDRICHTHYES - CARTILAGINOUS FISHES
(KRAAKBEENVISSEN - POISSONS CARTILAGINEUX, CHODRICHTHYENS - KNORPELFISCHE)
# %, 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. 815 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).

e Twenty-two species have been recorded, but all are, ot have become, uncommon
\/'i? or rare. Some are only known as very rare vagrants. Once common, the piked
dogfish (Squalus acanthias), angel-
shark (Squatina squatina) and common
skate (Raja batis) are now extremely
rare or have disappeared completely
from Belgian waters. The lesser

spotted dogfish (Scyliorbinns canicula),

The lesser spotted dogfish, Scyliorbinus canicula, is still one of the most common starry smooth hound (f\vfu,r/e/[/_r aster-

clasmobranch species in Belgian marine waters, although the number of specimens is
also decreasing,. Its length ranges from 40 to 70 cm, although exceptionally individuals

Zas) and thornback ray (Raja clarata)

can reach 1 m (drawing by C.L. BONAPARTE in POLL 1947). are still the most common elasmo-

OOLOGIC L DIVERSITY 199




200

branch species, but their abundance decreased significantly by overfishing, not only in
Belgian marine waters, but in the southern North Sea in general. Chimaeras are not present

in Belgian waters.

References and further reading

See under Teleostomi.

TELEOSTOMI (OSTEICHTHYES) ~ BONY FISHES
(BEENVISSEN - POISSONS OSSEUX, OSTEICHTHYENS - 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 ate 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 VOLCKAERT (Catholic University of Leuven) fer the
Belgian fish fauna in general, by Jan HAELTERS (Marine Ecosystem Management /| RBINS)
for the marine species and by Rudi YsEBooDT (UIA, University of Antwerp) for the
freshwater species in Flanders. Jean-Claude PHILLIPART (University of Liége) provided data
on the freshwater fish fauna of Wallonia. Additional information by Boudewijn GODDEERIS
(Royal Belgian Institute of Natural Scicnces).

<™ Almost 120 species have been recorded in Belgian marine waters (PoLL 1947,

~L RAPPE & ENEMAN 1988, 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 diadromous 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 1987,
WHEELER 1969, WHITEHEAD e/ al. 1984-86). For information on the marine species
protected by legislation, see HAELTERS & KERCKHOF (2002).

In Flanders, 83 bony fish species were registered in rivers, streams and brooks (BELPAIRE
2002). This species number can be subdivided in 19 introduced species (23%), 20 marine
and brackish water species temporarily migrating to brackish or fresh water (24%), and 44
freshwater species (53%). Of the latter, 20%0 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 NIt (1996). Between 1950 and 1990, the
specics number in Flanders declined because of habitat destruction, water depletion,
acidification, eutrophication and chemical pollution. Since 1990 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 (Psexdorasbora parva), fathead
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minnow (Pimephales promelas), asp (Aspius aspius), sturgeon species (.dcipenser 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 15 species (37%) are vulnerable, giving a total of 31 species (76%) with
critical status. The richest fish biodiversity in the Walloon 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 1998).

The burbot (I.ota lota) became extinct in Belgium in the period 1950-1960. Other examples
of extinct species in Belgium are: the Atlantic salmon (Sa/mo salar), common sturgeon
(Acipenser sturio), twaite shad (.-1/osa fallax) and allis shad (.. alosa). Another major 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 bittetling (Rhodeus sericens) from Hungary.

Major collectionsare kept in the Royal Belgian Institute of Natural Sciences, the Zoological
Museum of the University of Liége and the University of Namur. Smaller collections can be

found in other universities and scientific institutions.
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AMPHIBIA - AMPHIBIANS
(AMFIBIEEN - BATRACIENS, AMPHIBIENS - LURCHE, AMPHIBIEN)
Vertebrates with naked skin; aquatic larval stadium; respiration by gills, integu-
ment and/or lungs; two pairs of sometimes reduced lateral appendages for
walking and swimming; include frogs, toads, newts, salamanders and caecilians; more than

4,800 described species worldwide, possibly another 1,000 species to be expected.

Questionnaire completed by Boudewijn GODDEERIS (Royal Belgian Institute of Natural
Sciences).

~~"y  Sixteen native species have been recorded (BAUWENS & CLAUS 1996, PERCSY e/ a/.
w 1997, both with species list): six frog species, five toads and five salamanders and
newts. One additional species, the parsley frog (Pelodytes punctatus), may be expected
(PARENT 1983, PERCSY efal. 1997). Since 1981, one species, the yellow-bellied toad (Bombina
rariegata), has disappeared from Belgium (BAUWENS & CLaAUs 1996, PERCSY ef a/. 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
esculenta synklepton), common frog (R. temporaria), common toad (Bufo bufo), common newt

(Triturus vulgaris) and Alpine newt (T. alpestris).

Following BAUWENS & CLAUS (1996) and PERCSY e/ a/. (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. All 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
(Abytes obstetricans) (VERVOORT 1994, VERVOORT & GODDEERIS 1996). Red lists are
available for Flanders (http://www.instnat.be/content/page.asprpid = ROL_staartpagina)
and Wallonia (http://mrw.wallonie.be/cgi/dgrne/sibw/sibw.esp.list2.pl?V'AR = Amphi-
biens).

Taxonomic knowledge of this group in Belgium is good and databases are managed by the

Institute of Nature Conservation and by ‘Hyla’, a working group of the naturalist
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(a) The yellow-bellied toad (Bombina rariegata) disappeared entirely from our country, probably due to the
combination of habitat destruction and fragmentation with climate factors. Individuals of this species were last
observed in the early 1980s. (b) The common tree trog (Hyla arborea) is particularly threatened following habitat
destruction and fragmentarion. Reproductive populations are reduced to six only in Flanders and are absent in
Wallonia (drawings by E. DELAYE in collaboration with B. GODDLERIS, (C, RBINS).

association ‘Natuurpunt’, for the Flemish Region, and by ‘Rainne’, the herpetologist
working group of ‘Aves’, for the Walloon Region. A reference collection is housed in

the Royal Belgian Institute of Natural Sciences.

The garden-pond craze in the last decades has led to massive introduction of non-native
amphibians. Several introduced frog species have developed reproductive populations in
Belgium (PARENT 1997, JOORIs 2002, KOK e7 a/. 2002, PERCSY & PERCSY 2002): the marsh
frog (Rana ridibunda), 1berian water frog (Rana peregi), Levant water frog (Rana bedriagae)

and American bullffog (Rana catesbeiana).

References and further reading

See under Reptilia.

REPTILIA - REPTILES
(RF.PTIELEI\I, KRUIPDIEREN - REPTILES - KRIECHTIER[“,, REPTIL[HI\)
'y Tetrapod vertebrates although legs may be strongly reduced or absent; skin
covered with horny scales; breathing through lungs; no larval stages; include
snakes, lizards, 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 Institute of Natural

Sciences).

(:“/M‘L Seven native species have been observed (three snake species, three lizards and

the slow worm) and no additional species are expected (BAUWENS & CLAUS 1996,
PERCSY e/ al. 1997, both with species list). As a result of the disappearance of terrestrial
biotopes and the fragmentation of the landscape because of the expanding road system, the

number of individuals of all species is declining, entailing the rare or threatened status for
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most species. The highest species richness is found in Upper Belgium. Heaths and
calcareous grasslands are considered to be essential habitats for the survival of reptiles in
Belgium (BAUWENS & Crats 1996, PERCSY ef al. 1997). All reptiles are protected by law,
but, as well as for amphibians, more conservation measures are needed outside protected
areas. For the adder (1 ipera berus), a species protection plan has been developed (BAUWENS
et al. 1995).

Like the amphibians, reptiles are taxonomically well known in Belgium. Databases are
managed by the Institute of Nature Conservation, ‘Hyla’ (‘Natuurpunt’) and ‘Rainne’
(‘Aves’). Red lists are available in Flanders (http://www.instnat.be/content/page.asp?pi-
d=ROL _staartpagina) and Wallonia (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 (Emys orbicularis) and the red-eared
terrapin (Trachemys scripta elegans). These specics cannot reproduce in Belgium because of

the low summer temperatures (JOORIS 2002).

In the Belgian part of the North Sea, three sea turtle species, the loggerhead (Carefta caretta),
green turtle (Chelonia mydas) and leathery turtle (Dermochelys coriacea), very rarely occur as
vagrants. .\ database on strandings and sightings of marine turtles is kept by the Marine

Ecosystem Management Department of the Royal Belgian Institute of Natural Sciences.

References and further reading on Amphibia and Reptilia
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AVES - BIRDS
(VOGELS - OISEAUX - VOGEL)
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 D SMET (Royal Belgian Institute of Natural Sciences).
™1 Since 1800, 424 species have been recorded in Belgium according to the guide-
\m‘l‘"\() lines for assigning species rank by HELBIG ef a/. (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. Until
1966, the official Belgian birdlist was based on decisions of the Commission of the Belgian
Avifauna. Since 1967, the Belgian Avifaunal 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 survival of certain species or populations are among others wetlands,

deciduous forests, heaths and small-scale landscape elements.

Since 1950, the total number of species has 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 1999). 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 1999 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 (.-1rdea cinerea), grebes and duck species linked to eutrophication and
the resulting enhanced availability of whitebait. Worryingly, some of our commonest
breeding birds, most noticeably the house sparrow (Passer domesticus), show a steep decline
in numbers. On the positive side, some former breeding birds have recolonised the country
successtully. Peregrine falcons (Falco peregrinus) took advantage of nestboxes and are now

preferring buildings to traditional nesting sites in quarries. Successtul reintroduction
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schemes of white storks (Ciconia ciconia) in Belgium, the Netherlands and other countries
have favoured occasional nesting of the species in Flanders and Wallonia. In gencral, 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 ducks, birds of prey, large species), long-term
results of forestry 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 disappearance from
Belgium of species like the black tern (Chlidonias niger), hoopoe (Upupa epops) and ortolan
bunting (Emberiga hortulana). At least 20 other breeding bird species are highly threatened.
For Flanders, a preliminary red list can be found at (http://www.instnat.be/content/
page.asp?pid =ROL_staartpagina). A proposal of a red list for the Brussels Region is
available at http://www.aves.be/Surbru-Chapitre-6.html#tHeading40. 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.p]?V AR = Qiseaux.

Not included in the total number of 424 species are some 20 species of dubious origin (e.g.
white pelican, Pelecanus onocrotalus and greater flamingo, Phoenicopterus roseus) and not less
than 173 species which occur in the wild only as escapes from captivity (e.g. budgerigar,
Melopsittacus undulatus, and canary, Serinns canaria). Eight introduced species are considered
as aliens with self-supporting breeding populations: Canada goose (Branta canadensis),
Egyptian goose («1lopochen aegyptiacus), upland goose (Chloephaga picta), mandarin duck
(-Aix galericulata), ring-necked pheasant (Phasianus colchicus), feral pigeon (Columbia livia),
ring-necked parakeet (Psittacula krameri) and monk parakeet (Myiopsitta monachus). The red
grouse (Lagepus lagopus) was formerly also breeding, but its introduced population is now

extinct.

References and further reading

Commissie voor de Belgische Avifauna, 1967. Avifauna van Belgié: lijst van de in Belgi¢ waargenomen
vogelsoorten en hun geografische vormen. De Gierralk, 57 (3-4): 273-363.

Commission pour I’Avifaune Belge, 1967. Avifaune de Belgique: liste des espéces en Belgique et leurs formes
géographiques. Le Gerfant, 57 (3-4): 273-4065.

CRrRAMP, S., SIMMONS, K.E.L. & P1iRrINs, C.M., 1977-1994. Handbook of the birds of Europe, the Middle East and
North Africa (Birds of the Western Palearctic). Vols 1-9, Oxford University Press.

De SMET, G., 2002. Voorlopige Lijst van de Belgische Vogels. Gentbrugge, ongepubliceerd werkdocument van
BAHC en ClH. Synthese op http: /www.bahc.be .

DEVILLERS, P, ROGGEMAN, W., TRICOT, J., DEL MARMOL, P., KERWIIN, C., JACOB, J.-P. & ANSELIN, A. (eds),
1988. Atlas van de Belgische hroedvogels. Koninklijk Belgisch Instituut voor Natuurwetenschappen, Brussel:
395 pp.

DUMORTIER, M., DE BRUYN, L., PEYMEN, J., SCHNEIDERS, A, VAN DAELE, T., WEYEMBERGH, G. VAN
STRAATEN, D. & KUIJKEN, E., 2003. Natuurrapport 2003. Toestand van de natuur in Vlaanderen: cijfers voor
het beleid. Mededeling ran bet Institunt voor Natunrbehoud, 21: 352 pp.

GLUTZ VON BLOTZHEIM, U.N., BAUER, K.M. & BEZZLL, E., 1966-1997. Handbuch der Vaégel Mitteleuropas. Vols
1-14, Akademische Verlagsgeselschaft Aula-Verlag, Wiesbaden.

HELBIG, A.J., KNOX, A.G., PARKIN, D.T., SANGSTFR, G. & CoOLLINSON, M., 2002. Guidelines for assigning
species rank. Ibis, 144: 518-525.

VAN DEN BERG, A.B. & Bosman, C.A.W., 1999. Rare birds of The Netherlands. Pica Press.

VAN TYNE, J. & BERGER, A.]J., 1979. Fundamentals of Ornithology (2" ed.). Wiley, New York: 808 pPp-
VANGELUWE, D. & ROGGEMAN, W', 2002. Dynamique d’expansion d’une population exotique d’ouettes d’Egypte
(Alopochen aegyptiacas). In. PEETERS, M. & VaN GOETHEM, J.L. (eds), Belgian Fauna and Alien Species.
Proceedings of the symposium held on 14.12.2001 in Brussels. Bulletin of the Reyal Belgian Institute of Natural
Sciences, Biology, 72, suppl.: 229-230.

206 ZOOLOGICAL DIVERSITYS



VANSTELNWEGEN, C., 1998. L’Histoire des oiseaux de France, Suisse et Belgique. Delachaux et Niestlé, Lausanne:
336 pp.

MAMMALIA - MAMMALS
(ZOOGDIEREN - MAMMIFERES - SAUGETIERE)
Tetrapod vertebrates with, in some species, forelimbs modified as wings 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 LiBors (University of Liege) 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 FAIRON (Royal Belgian Institute of Natural Sciences) for the bats.

=y Sixty-eight non-marine and five marine mammal species are considered to belong
RK/I} to the Belgian fauna. Neither domestic animals and pets, nor man, are included in
these figures. The 68 non-marine species can be subdivided in 9 Insectivora, 18 Chiroptera,
2 Lagomorpha, 5 Artiodactyla, 14 Carnivora and 20 Rodentia (FRECHKOP 1958, LIBOIS
1982, CRIEL ¢/ 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 e a/. 1994, red list for mammals in Flanders). For the
southern part of the country, a red list can be found on the ‘Systéme d’Information sur la
Biodiversité en Wallonie’ (SIBW) 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 (.rricola sapidus) and the lynx (Lynx /ynx). 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 side and the destruction and fragmentation of habitats
leading to disappearance and threatened species on the other side. Due to this, the numbers
of individuals of some species are declining. Examples are the dramatic regression of the
greater and lesser horseshoe bat (Rhinolophus ferrumequinum and R. bipposideros). 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 silrestris), the common dormouse (Muscardinus avellanarins) and some
other mammalian species are highly dependent on leafy and more or less undisturbed

forests.
Since 1900, the following species have been introduced in Belgium: the mouflon (Ovis aries),

raccoon dog (Nycterentes procyonoides), raccoon (Procyon lotor), American mink (Mustela vison),

Siberian chipmunk (Tamias sibiricus), muskrat (Ondatra gibethicus) and coypu (Myocastor
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coypus). The castor (Castor fiber) has been reintroduced illegally. See PEETERS & VAN
GOETHEM (2002) for communications on the Siberian chipmunk, muskrat, coypu, badger

(Meles meles), beech marten (Martes foint), European otter (Lutra lufra) and on Chiroptera.

Eighteen cetacean and five pinniped species 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 bottlenose
dolphin (Tursiops truncatus) 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
(Lagenorhynchus albirostris) have been observed regularly since 1960. The harbour porpoise
(Phacoena phocoena) 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 vitulina) are continuously present and even
winter in Belgian waters. Young animals 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
(Halichoerus grypus) are observed each year during the winter period. Adult are less common
than harbour seals. In June 2003, a female of the harp seal (Phoca groenlandica) stranded on the
beach of Middelkerke, being the first Belgian record of this species which normally occurs at
the edge of the Atctic pack-ice. A database on strandings and sightings is kept by the Marine
Ecosystem Management Department of the Roval Belgian Institute of Natural Sciences. The
main mammal collections, including marine species, are housed in the Royal Belgian

[nstitute of Natural Sciences and the Zoological Museum of the University of Liege.
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Table 4. Overview of the 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-wide, a
guesstimate of the real total species number is added in italic.

Taxon ﬁ:‘:? ’;/‘:? ";?" ". ?'

Recorded Expected Des;ibed Ex/::r/ed
Porifera 32 32 > 7,000 (10,000)
Myxozoa 10 100-120 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 15,000-18,000
Monogenea 21 300-500 7,000-8,000 (> 20,000)
Cestoda 144 > 250 5,000
Gnathostomulida 0 9-22 80 (250)
Dicyemida 0 T 200 T
Orthonectida 0 =20 22
Nemertea 10 20-30 1,200
Nematoda 545 2,500 25,000 (700,000-1,000,000)
Nematomorpha 12 >17 %2 @0
Acanthocephala 3 12-25 1,150
Rotifera 300 1,000 1,800 (> 10,000)
Cycliophora 0 1-2 3
Kinorhyncha 2-4 17-24 150
Priapula 0 1-3 17
Gastrotricha 37 > 50 450
Loricifera 0 6 25 (125) (500)
Entoprocta 10 20 150 (300
Araneae 679 > 679 40,000
Pseudoscorpiones 24 29 3,000
Opiliones 26 30 2,400 (3,500-5,000)
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
Ephemeroptera 65 + 65 2,100
Odonata « - - r - o At e TGO 70 5,300 (10,000
Plecoptera 48 58 2,000
Blattodea 8 8 3,500
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Taxon \”\‘:} \/;/l:? ":*r ':.-_*l

Recorded Expected Described Expected

Mantodea 1 ] 2,000
Orthoptera 51 56 20,000
Dermaptera 4 5 1,900
Psocoptera 73 82 3,000-4,000
Anoplura 15 28 400
‘Mallophaga’ 124 < 873 4,300
Heteroptera 620 650 62,000 o
Auchenorrhyncha 393-408 430-460 35,000 (100,000-1,000,000)
Psylloidea 64 79 2,000
Aleyrodidea 7 13 1,200
‘Adelgoidea’ 4 22 150
Aphidoidea 3N 500 4,700
Coccoidea 19 100-125 7,600
Thysanoptera <20 =110 5,000
Neuroptera 37 42 5,000
Megaloptera 2 2 300
Raphidioptera 4 4 150
Mecoptera 7-8 7-8 550
Siphonaptera 43 51 2,400
Coltopreta —— ——— == - Z4500 4,600-5,000 370,000 (> 2,000,000,
Strepsiptera 5 10 560
Diptera 4,474 + 6,670 120,000-150,000 (= 2,000,000)
Trichoptera 202 220-225 7,000
Lepid(ﬁera 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 11 22-36 700
Cladocera 30 85 500-600
‘Phyllopoda’ 7 9 410
Ostracoda 105 165 9,000
Copepoda 279 + 500 13,000 (730,000)
Branchiura i 3 130
Tantulocarida 0 1-3 25
Cirripedia 13 16-17 800
Nebaliacea i I 20
Bathynellacea ] 2-3 160 (incl.
A naspidacea)
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Taxon \/:‘:P Q "".F-‘ ‘;F.
Recorded Expected Des;ibed Exp:ctcd

Stomatopoda 0 1-3 400

Mysidacea 19 25 1,022

Cumacea 12 15-27 1,200

Taoaidacea 3 12 850

opoda 6 88 10000

Amphipoda 126 246 7,500

Euphausiacea i 1 90

Decapoda 60 72 10,000

Pentastomida R

Polychacta (incl. *Archiannelida”) 200250 £45 9000 (19000
(+ 5A) (+ 25 A) (+ 50 A)

Hirudinea e 20 S0 e s00 - T (1200 —

Oligochaeta 8 > 112 6,000

Sipuncula 3 12 300 O

Echiura | 4 140

Caudofoveata 0 1 120

Solenogastres 0 5 230

Polyplacophora 1 2 890

Gastropoda 220 250 80,000-90,000 (760,000-180,000)

Bivalvia 80 90-100 12,000-15,000 (25,000-30,000)

Scaphopoda 2 2 £ 600

Cephalopoda 8 13-17 + 900

Tardigrada 45 145 800

Ectoprocta 50 90-100 5,700

Brachiopoda 0 2-5 350

Phoronida I 4 14

Chaetognatha 2 2 110

Hemichordata 0 2-7 96

Echinodermata 15 20-22 8,000 (75.000)

Tunicata 18 24 1,250-2,000 (3.000)

Cephalochordata 1 1 20-30

Hyperoartia and Hyperotreti 3 3 84

(Agnatha)

Chondrichthyes 22 22 846

Teleostomi (Osteichthyes) 149 = 150 27,000 (50.060)

Amphibia 160 > 21 4,800 (5,800)

Reptilia & 7 8,000 (9,000-9,500)

Aves 179 £179 9,800 (£ 10.000)

Mammalia 73 75 4,629 (£ 5,000)
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5. CONCLUSIONS

[N)

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. Taxonomic 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 arrival of alien specics, or by the disap-

pearance of species, 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 totals 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 by remote sucking, surveyving ship

wrecks in the Belgian marine waters by SCUBA diving.

Figure 38 summarises current knowledge for a variety of faunal groups. Vertebrates, from
lampreys to mammals, not unexpectedly form the best-known major taxonomic group in
Belgium, with a total of 449 recorded species and possibly another 10-15 expected. Besides
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), OOdonata (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 Isopoda (isopods). Totals of well-known
high-level invertebrate taxa are as follows: insects, more than 17,000 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.

In addition to the popularity criteria mentioned above, the reasons for this unevenly
balanced knowledge vary. In some cases, continuous research on selected groups was
carried out during long periods at universities and scientific institutes. Some taxa can even
be linked to a scientist who devoted his/her life 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 collecting efforts

provide invaluable material for the monitoring of biological diversity.
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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 sawtlies are well known, but
not the parasitic wasps), Myriapoda (centipedes and millipedes are well known, but not the
symphylans and pauropodans), Amphipoda (water tlies), Polychaeta (bristle worms),
Cestoda (tapeworms) and Ectoprocta (moss animals). The majority of the taxonomic
groups dealt with in this chapter have to be regarded as poorly known, if the percentage
of recorded versus expected species is considered. Only 10 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 worse 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), Loricitera (loriciferans), Tantulocarida
(tantulocarids), Stomatopoda (mantis shrimps), Pentastomida (tongue worms), Aplaco-
phora (aplacophorans), Brachiopoda (lamp shells) and Hemichordata (hemichordates), as
well as for the internal 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 taxonomic groups such as
the Dermaptera or earwigs (1888).

Terrestrial 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 (true flies, 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 many 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
animals), 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
tauna (even new species to science) can be expected within the Protozoa (protozoans),

Rotifera (rotiferans), microscopic 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. Myxozoa (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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CHAPTER 5

BELGIAN ECOSYSTEMS LISTED IN THE HABITATS
DIRECTIVE

Eckhart Kuiji<EN, Marc DUFRENE & Jurgen TACK

1. THE HABITATS DIRECTIVE

This chapter gives an overview of the Belgian ecosystems listed in the EU ‘Habitats
Directive’. The Habitats Directive' is a legislative instrument in the field of nature
conservation that was adopted by the Huropean Community in 1992. It 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 Conservation, 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 1 contains 198
habitats (originally 164) and Annex Il lists 200 animal and 435 plant species for which
Special Areas of Conservation are to be designated. In addition, a series of Annex I habitats
and Annex II 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?, adopted by the European Community in 1979, is
concerned with the conservation of all species of naturally occurring birds in the wild

within the territory of member states.
2. CORINE BIOTOPE CLASSIFICATION

Annex 1 is based on the hierarchical classification of European habitats developed by the
CORINE Biotopes project (1985-1990) since it was the only existing classification of
habitats at Furopean level. In December 1991, while the Directive was being adopted, a
thorough revision of the CORINE classification was published (DEVILLERS ef a/. 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

! Council Directive 92,43 EEC
2 Council Directive 79,409 EEC
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fully to the codes and descriptive content of the various categories of CORINE, resulting in
considerable ambiguities in the interpretation of Annex I on the basis of the CORINE
classification. In this chapter, the current CORINE classification is given for each of the
habitats.

3. PALAE\RCTIC CLASSIFICATION

With time, the CORINE biotope classification has been expanded at pan-European level
under the Council of Europe, in order to cover Central European, Eastern European and
Baltic countries. The new classification is called the Palaearctic habitat classification
(DEVILLERS & DEVILLERS-TERSCHUREN 1993). It 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
1999 for non-EU states.

4. EUNIS CLASSIFICATION

The EUNIS habitat classification has been developed by the European Environment
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 all habitats from natural to artificial,

from terrestrial to freshwater and marine types (Moss & DAVIES 2002). It is built to link to

and correspond with other major habitat systems in Europe:

e it cross-references to all 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;

o it builds on the CORINE and Palaearctic habitat classifications. It will 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);

e it contains and will continue to include relevant marine habitat types as they are
developed in collaboration with the OSPARCOM marine work;

e it cross-references to the CORINE Land Cover 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/EUNIS/home.html)
gives access to the whole pan-European EUNIS habitat classification and all information
about the hierarchy and definition of classes (with diagrams), text and code keys to be used

for identifying specific classes.

5. BIOLOGICAL EVALUATION MAP OF BELGIUM

218

The Biological Evaluation Map (BWK) is based on a standardised, uniform survey and
evaluation of the biotic environment of Belgium (DE BLUST ef a/. 1985a, b; KUIJKEN &
HEIRMAN 1984). The mapping scale is 1:25,000. The maps are published in sets of eight,
covering 640 km®. 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. In
the Walloon Region, there has been no continuation until now. In the Flemish Region, the
Institute of Nature Conservation carried on with the mapping project. DE BLUST e a/.
(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 all (semi-)natural
habitats occurring in Flanders (KUIJKEN 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 (BRICHAU ef a/. 2000).

An English translation of all units of the Biological Evaluation Map of Belgium is given in

annex 2.
6. THE NATURA 2000 NETWORK IN BELGIUM

The Natura 2000 network (figure 1) includes Special Protection Areas (SPAs) under the
Birds Directive and Special Conservation Areas (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 North Sea.

1

Distribution of Natura 2000 sites in Flanders
(orange), Brussels (red), Wallonia (green)
and Belgian marine waters (blue). Map by
M. DuFrENE (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 their importance for biodiversity, 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):

e 97,745 ha for SPAs and 101,891 ha for SACs in Flanders, and

e 82,483 ha for SPAs and 196,617 ha for SACs in Wallonia.

Table 1. The Natura 2000 network per Region, as of December 2002, Special Protection Areas are designated
under the Birds Directive and Special Areas of Conservation under the Habitats Directive. .\reas with
both status correspond to sites designated under both Directives.

Special Special Areas Arcas with Total area %a of the
Protection of Conservation both status (ha) (ha) territory
Areas only (ha) only (ha)
Brussels Capital 2,321 2,321 140,V
Region
Flemish Region 61,149 65,295 30,596 163,040 128Kk
Walloon Region 20,923 135,057 61,560 217,540 13%, 1
Belgian territorial 18,120 18,120 506
waters
Total 82,072 220,793 98,156 401,021 2% %

Percentage of the area of the Region
e - . . .
‘“) Percentage of the area of the Belgian marine waters
) Percentage of the total area of Belgium (including marine waters)

7. BELGIAN ECOSYSTEMS LISTED IN THE HABITATS DIRECTIVE

9

Fifty-eight Annex 1 habitats are legally protected under regional laws in Belgium, including
twelve priority types. A full description of all habitats listed in the Habitats Directive is
given in the ‘Interpretation Manual of European Union Habitats’ (European Commission
1999).

The descriptions of the Belgian habitats in this chapter are adapted from this manual. They
refer specifically to the Belgiansituationand 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 (Furopean Commission 1999). 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 all 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 cach habitat. They illustrate the locations of all 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%, 11-25%, 26-50% and 51-100%0 of the site, respectively.

It should be clear that most sites contain more than one habitat. If the text mentions thata
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 (less or not threatened) habitats not included here. For example, habitat 2310: ‘dry

sand heaths with Calluna and Genista® can be found at the following sites:

o Flemish Region: De Maten, Vallei- en brongebied van de Zwarte Beek, Bolisserbeek en Dommel
met heide en vengebieden, Demervallei, Bovenloop van de Grote Nete met Zammelsbroek,
Langdonken en Goor, Bossen en heiden van zandig Vlaanderen: oostelijk deel, Valleien van de
Winge en de Motte met valleihellingen, Schelde- en Durme-estuarium van de Nederlandse grens tot
Gent, Heesbossen en vallei van Marke en Merkske en Ringven met valleigronden langs de Hecrlese
Loop, Bossen van de Vlaamse Ardennen en andere Zuidvlaamse bossen, Bossen van het zuidoosten
van de Zandleemstreck, Vennen, heiden en moerassen rond Turnhout, Kalmthoutse Heide, Klein
en Groot Schietveld, Valleien van de Laambeek, Zonderikbeek, Slangebeek en Roosterbeek met
vijvergebieden en heiden, Hageven met Dommelvallei, Beverbeekse heide, Warmbeck en Wate-
ringen, Mangelbeck en heide- en vengebieden tussen Houthalen en Gruitrode

Walloon Region: Affluents brabangons de la Senne (Braine-I’Alleud, Braine-le-Chateau, Ittre,

Tubize), Vallée de ’Escaut en aval de Tournai (Celles, Estaimpuis, Pecq), Bois de La Houssiére
(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 I’Qurthe entre Hamoir et
Comblain-au-Pont (Anthisnes, Comblain-au-Pont, Ferriéeres, Hamoir, Ouffet), Camp militaire de
Lagland (Arlon, Etalle, Saint Léger)

This does not mean that only dry sand heaths with Ca//una and Genista are found on the sites.
The first site mentioned in the list for the Flemish Region is ‘De Maten’. Other Annex 1
habitats are also found there: habitat 2330 ‘inland dunes with open Coryne phorus and .-1grostis
grasslands’ and habitat 3110 ‘oligotrophic waters containing very few minerals of sandy
plains (I.ittorelletalia uniflorae)’. Furthermore, ‘De Maten’ also houses a multitude of other

habitats not listed in Annex I of the Habitats Directive.

Annex | 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 necessarily
mean that the habitat does not occur in that part of the country. It rather indicates that there

is no site in the region where this habitat is legally protected.

o
o
—_—
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Sandbanks which are slightly covered by sea water all the time

Sublittoral non-vegetated sandbanks, permanently submerged. Water depth is seldom more
than 20 m below Chart Datum. Sandbanks with vegetation belonging to the Zosteretum
marinae and Cymodoceion nodosae as described by the EU Interpretation Manual of Furopean

Union Habitats do not occur anymore near the Belgian coast.

Habitat codes:

o Palaearctic Classification: 11.125, 11.22, 11.31
o EUNIS: A4, A2.7/B-LMS.Zos

« CORINE: 11.25

¢ BWK: no code

Distribution and estimated area:

o Belgian territorial waters: 5100 ha (1 site)

Site:

4
¢ Belgian territorial waters: Trapegeer-Stroombank e
Fstuaries

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 tlows in the shelter of the estuary lead to deposition of fine
sediments, of ten forming extensive intertidal sand and mud flats. Where the tidal currents
are faster than flood tides, most sediments deposit to form a delta at the mouth of the

estuary.

Habitat codes:

e Palaearctic Classification: 13.2, 11.2 ot . B 7 X 2\ 4\
il i Y
= EUNIS: X01 f A * s
i M o ek
+ CORINE: 13.2 Y _ o5 - * ks
o BWK: brackish part of Scheldt and IJzer estuaries H\WWVLL,«Q"’.\’\\M";;W‘\
,L‘r _ .
Distribution and estimated area: E\Y“‘*'\?
o Flemish Region: 637.9 ha (2 sites) T xe
i
Sites:

o Flemish Region: Schelde- en Durme-estuarium van de Nederlandse grens
tot Gent, Duingebieden inclusief [jzermonding en Zwin

Mudflats and sandflats not covered by sea water at low tide
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:

o Palaearctic Classification: 14
« EUNIS: A2.2, A2.3

« CORINE: 14

e BWK: dz and ds between patches of da and ds
in salt or brackish water part of Scheldt and
IJzer estuaries

Distribution and estimated area:
o Flemish Region: 808.7 ha (2 sites)

o Belgian territorial waters: 170.0 ha (1 site)

Sites:
¢ Flemish Region: Duingebieden inclusief 1]zermonding en Zwin, Schelde- en Durme-estuarium van

de Nederlandse grens tot Gent

o Belgian territorial waters: Trapegeer-Stroombank
Salicornia and other annuals colonising mud and sand

Formations composed mostly or predominantly of annuals, in particular of the Salicornia
‘europaea’ group and/or Swuaeda maritima, colonising periodically inundated muds and sands
of marine or interior salt marshes. Other specific species are Spergularia marina, S. maritima

and Glanx maritima.

Habitat codes:
o Palaearctic Classification: 15.1
« EUNIS: A2.65
« CORINE: 15.1

o BWK: parts of ds in marine intertidal areas and
parts of da

Distribution and estimated area:
o Flemish Region: 62.0 ha (3 sites)

Sites:
o Flemish Region: Duingebieden inclusief 1]zermonding en Zwin, Polders,
Schelde- en Durme-estuarium van de Nederlandse grens tot Gent

Spartina swards (Spartinion maritimae)
Perennial pioneer grasslands of coastal salt muds, formed by Spartina or similar grasses.

Spartina maritima does not existanymore in Belgium. The species is pushed aside by Spartina

townsendii.

BLIGEAN TCOSYSTI NS LISTED INCUHE TIVBIENTS DIREGCTINVE. 223




[\

1330 -
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Habitat codes:

o Palaearctic Classification: 15.2 _wwrj-' - JHM
e P ‘:r,f:-'_ 0 .

« EUNIS: A2.65 /' v R

o« CORINE: 15.2 . 2 2R A8

e BWK: parts of ds in brackish areas and parts ot da WWL\,

Distribution and estimated area:

e Flemish Region: 9.7 ha (2 sites)

Sites:

e Flemish Region: Schelde- en Durme-estuarium van de Nederlandse grens
tot Gent, Duingebieden inclusief 1]zermonding en Zwin

Atlantic salt meadows (Glanco- Puccinellietalia maritimae)

Salt meadows only inundated at spring tide. Puccinellia maritima is a typical species on low,

muddy meadows while Halimione portulacoides is typical on places with fast silting.

Habitat codes:

o Palaearctic Classification: 15.3
o EUNIS: A2.6/P-15.3

o CORINE: 15.3

e BWK: da, da in hpr or hpr*

Distribution and estimated area:
e Flemish Region: 478.8 ha (3 sites)

Sites:

e Flemish Region: Schelde- en Durme-estuarium van de Nederlandse grens
tot Gent, Duingebieden inclusief 1Jzermonding en Zwin, Polders

Embryonic shifting dunes

Formations of the coast representing the first stages of dune construction, constituted by ripples

ot raised sand surfaces of the upper beach or by a seaward fringe at the foot of the tall dunes.

Habitat codes:

o Palaearctic Classification: 16.211

« EUNIS: B1.3/P-16.211

« CORINE: 16.211

e BWK: specific beaches and part of dd or dm

Distribution and estimated area:

o Flemish Region: 3.7 ha (1 site)

Site:

e Flemish Region: Duingebieden inclusief IJzermonding en Zwin
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2120 - Shifting dunes along the shoreline with .~lmmophila arenaria (white dunes)

2130 -

2150 -

Mobile dunes forming the seaward cordon or cordons of dune systems of the coast.

Habitat codes:

o Palaearctic Classification: 16.212
o EUNIS: B1.3/P-16.212

« CORINE: 16.212

¢ BWK: dd

Distribution and estimated area:

o Flemish Region: 485.8 ha (1 site)

Site:

e Flemish Region: Duingebieden inclusicef I Jzermonding en Zwin

vy

"fk_r'\L 7 i 2 S Y
. *

(*) Fixed coastal dunes with herbaceous vegetation (grey dunes)

Fixed dunes, stabilised and colonised by more or less closed perennial grasslands and

abundant carpets of lichens and mosses.

Habitat codes:

o Palaearctic Classification: 16.221
o KUNIS: B1.4/P-16.221

¢ CORINE: 16.221-16-227

e BWK: hd, parts of had

Distribution and estimated area:

o Flemish Region: 784.8 ha (1 site)

Site:

e Flemish Region: Duingebieden inclusief I Jzermonding en Zwin

(*) Atlantic decalcified fixed dunes (Calluno-Ulicetea)

Decalcified dunes colonised by heaths of the alliances Calluno-Genistion or Ulicion minoris.

These alliances are almost not found in Belgium.

Habitat codes:

» Palacarctic Classification: 16.24
« EUNIS: B1.5

o« CORINE: 16.24

e BWK: parts of had

Distribution and estimated area:

o Flemish Region: 37.4 ha (1 site)

| .
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2160 -

2170 -

2180 -

Site:

o Flemish Region: Duingebieden inclusief Jzermonding en Zwin
Dunes with Hippophae rhamnoides
Sea-buckthorn formations of forest colonisation in both dry and humid dune depressions.

Habitat codes:

e Palaearctic Classification: 16.251 "’ﬂk Fh

« EUNIS: B1.6/P-16.251 /. L b s e

« CORINE: 16.251 t\ ‘ S e T

o BWIC: sd WV\A}%L\

Distribution and estimated area:
o Flemish Region: 6353 ha (1 site)

Site:

o Flemish Region: Duingebieden inclusiet []zermonding en Zwin
Dunes with Salix repens ssp. ar gentea (Salicion arenariae)

Salix repens communities colonising wet dune slacks. Following the lowering of the
groundwater table or accumulation of drift sand, these communities may develop into
mesophilous communities as the Pyrolo-Salicetum (with Pyrola rotundifolia and 1 “iola canina)
or into xerophilous Salix communities (with Carlina valgaris and Thalictrum flavam) or into

Salix repens communities with Mesobromion elements.

Habitat codes:

e Palaearctic Classification: 16.26

tu
« EUNIS: B1.6 / “r

e« CORINE: 16.26

e BWK: parts of mp, dd and hd v Wﬂﬁ!’—‘—\

Distribution and estimated area:
o Flemish Region: 3.7 ha (1 site)

Site:

o Flemish Region: Duingebieden inclusief IJzermonding en Zwin
Wooded dunes of the Atlantic, Continental and Boreal region
Natural or semi-natural forests (long established) of coastal dunes with a well-developed

woodland structure and an assemblage of characteristic woodland species. Wooded dunes

do not have a natural distribution in Belgium.
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Habitat codes:

o Palaearctic Classification: 16.29
« EUNIS: B1.7

« CORINE: 16.29

e BWNK: qd, rud, ru in coastal dunes (also other
g- and f-forests or sf in the dunes)

Distribution and estimated area:
o Flemish Region: 635.3 ha (1 site)

Site:

¢ Flemish Region: Duingebieden inclusief I Jzermonding en Zwin
Humid dune slacks

Flumid depressions of dunal systems. Humid dune slacks are extremely rich and specialised

habitats, very threatened by the lowering of water tables.

Habitat codes:

o Palaearctic Classification: 16.3

« EUNIS: B1.8

¢« CORINE: 16.31-16.35

e BWXK: mpandae, ao, mr, mc, 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
Dry sand heaths with Calluna 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 less 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 Calluna and Genista.
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Habitat codes:

o Palaearctic Classification: 64.1 x 31.223 -t Hh_;"s_‘«,; A
« EUNIS: (E1.9/P-64.11, E1.9/P-064.12, oF e =
E1.9/P-64.13) x F4.2/P-31.23 5 TP

o CORINE: 64.1 x 31.223 \J;;.’-'-‘"vc_-,,rm:-l_ﬁ 'Jf“wﬂ\qrw/{'“‘cr\_i
\ A ; .
% -

= BWK: parts of cg and cgb 12 nee K » g
T 3 ;
Distribution and estimated area: LL {,? ﬁ_"‘. : {r—-sj
e Flemish Region: 667.2 ha (106 sites) - "5 we. P
o Walloon Region: 542.9 ha (7 sites) ® ‘\_":?.
Y

Major sites:

e Flemish Region: Vallei- en brongebied van de Zwarte Beek, Bolisserbeek en Dommel met heide en
vengebieden, Mangelbeck en heide- en vengebieden tussen Houthalen en Gruitrode, Klein en
Groot Schietveld, Vennen, heiden en moerassen rond Turnhout, Valleien van de l.aambeek,
Zonderikbeek, Slangebeek en Roosterbeek met vijvergebieden, Kalmthoutse Heide, Hageven
met Dommelvallei, Beverbeekse Heide, Warmbeck en Wateringen, Heesbossen en vallei van Marke
en Merkske en Ringven met valleigronden langs de Heerlese Loop, Schelde- en Durme-estuarium
van de Nederlandse grens tot Gent, Bossen van de Vlaamse Ardennen en andere Zuidvlaamse
bossen

Walloon Region: Camp militaire de Lagland (AArlon, Etalle, Saint Léger), Bord nord du bassin de la

Haine (Beloeil, Bernissart, Saint-Ghislain), Aftluents brabancons de la Senne (Braine-I’Alleud,
Braine-le-Chateau, Ittre, Tubize), Bois de La Houssiére (Braine-le-Comte, Ittre), Vallée de la
Trouille (Estinnes, Frameries, Mons, Quévy), Vallée de I'Escaut en aval de Tournai (Celles,
Estaimpuis, Pecq), Vallée de I’Ourthe entre Hamoir et Comblain-au-Pont (Anthisnes, Comblain-

au-Pont, Ferrieres, Hamoir, Ouffet)
Inland dunes with open Coryne phorus and .-1grostis grasslands
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 Corywephorus canescens, Carex arenaria, Spergula morisonti,

Teesdalia nudicanlis and carpets of fruticose lichens (Cladonia).

Habitat codes:

o Palaearctic Classification: (64.11 or 64.12) x 35.2 / o s byg b=

« EUNIS: (L1.9/P-64.11, E1.9/P-64.12) x E19 ) T

« CORINE: 04.1 x 35.2 ~:P"?»%Q‘v

o BWK: ha, hab ol v

Distribution and estimated area: -I; o
Pl

e Flemish Region: 1719.9 ha (20 sites)
o Walloon Region: 37.5 ha (3 sites)

Major sites:

o Flemish Region: Vallei- en brongebied van de Zwarte Beek, Bolisserbeek en Dommel met heide en
vengebieden, Mangelbeek en heide- en vengebieden tussen Houthalen en Gruitrode, Kalmthoutse
Heide, Valleien van de Laambeek, Zonderikbeck, Slangebeck en Roosterbeck met vijvergebieden,
Bos- en heidegebieden ten oosten van Antwerpen, Valleigebied van de 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 Heide, Warmbeek en Wateringen, De Maten

o Walloon Region: Camp militaire de Lagland (Arlon, Etalle, Saint Léger), Vallée de la Nethen
(Beauvechain, Grez-Doiceau), Vallée du Train (Chaumont-Gistoux, Grez-Doiceau)

Oligotrophic waters containing very few minerals of sandy plains (Littorelletalia uniflorae)

Shallow oligotrophic waters with few minerals and base-poor, with an aquatic to amphi-
bious low perennial vegetation belonging to the Littorelletalia uniflorae order, on oligo-
trophic soils of lake and pond banks (sometimes on peaty soils). This vegetation consists of
one or more zones, dominated by I.ittorella, Lobelia dortmana or Isoetes although all zones

may not be found at a given site.

Habitat codes:

o Palacarctic Classification: 22.11 x 22.31

o EUNIS: C1.1 x C3.4,P-2231

o CORINE: 22.11 x 22.31

e BWK: parts of ao (BWK version 1); parts of
aom (BWK version 2)

Distribution and estimated area:
e Flemish Region: 4 6.3 ha (11 sites)
o Walloon Region: 2.5 ha (3 sites)

Major sites:

o Flemish Region: Valleigebied van de Kleine Nete met brongebieden, moerassen en heiden, Kleinen
Groot Schietveld, De Maten, Bos- cn heidegebieden ten oosten van Antwerpen, Kalmthoutse
Heide, Hageven met Dommelvallei, Beverbeekse Heide, Warmbeek en Wateringen, Itterbeek met
Brand, Jagersborg en Schootsheide en Bergerven, Valleien van de Laambeek, Zonderikbeek,
Slangebeek en Roosterbeek met vijvergebieden, Vennen, heiden en moerassen rond Turnhout,
Vallei- en brongebied van de Zwarte Beek, Bolisserbeek en Dommel met heide en vengebieden

e Walloon Region: Haute vallée de la Thure (Beaumont, Sivry-Rance), Vallée de 'Oise et de la

Wartoise (Chimay, Momignies), Bois de La Houssiére (Braine-le-Comte, Ittre)

Oligotrophic to mesotrophic standing waters with vegetation of the I.itforelletea uniflorae

and/or Isoeto-Nanojuncetea

22.12 x 22.31 - aquatic to amphibious short perennial vegetation, oligotrophic to meso-
trophic, of lake, pond and pool banks and water-land interfaces belonging to the Littor-
elletea uniflorae order.

22.12 x 2232 - amphibious short annual vegetation, pioneer of land interface zones of
lakes, pools and ponds with nutrient-poor soils, or which grows during periodic drying of
these standing waters: [soefo-Nanojuncetea 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:

o Palaearctic Classification: 22.12 x (22.31 and 22.32) o r«g.;:rl‘{.ﬁ
O e o1 et
« EUNIS: C1.2 x (C3.4/P-22.31 and C3.4/P-22.32) (‘.-,‘-. .3 . ‘_-.‘?
o CORINE: 22.12 x (22.31 and 22.32) ) L7 i
o BWK: parts of ao (BWK version 1); parts of \{39 tv“l-(*-l‘__ M%
aom (BWK version 2) ﬁ‘ o ..Q
kr-'v'x . :
Distribution and estimated area: Eg} < M J),r‘
o Flemish Region: 782.4 ha (16 sites) e (g
e Walloon Region: 358.9 ha (36 sites) Lt_\.'u .‘,1 Y

o

Major sites:

e Flemish Region: Valleien van de Laambeek, Zonderikbeek, Slangebeek en Roosterbeek met
vijvergebieden, Valleigebied van de Kleine Nete 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, Mechelse Heide en
vallei van de Ziepbeek, Itterbeek met Brand, Jagersborg en Schootsheide en Bergerven

Walloon Region: Vallée de I’ Argentine (La Hulpe, Lasne, Rixensart, Waterloo), Vallée de ’Escaut
en aval de Tournai (Celles, Kstaimpuis, Pecq), Haute-Vierre (Bertrix, Herbeumont, Libramont,
Chevigny, Neufchateau), Vallée de I’Oise et de la Wartoise (Chimay, Momignies), Bois de Bourlers
et de Baileux (Chimay, Couvin), Vallée de ’Eau Blanchea Virelles (Chimay, Couvin, Froidchapelle),
Bord nord du bassin de la Haine (Beloeil, Bernissart, Saint-Ghislain), Vallée de la Lasne (Rixensart,
Wavre), Vallée de la Hante (Beaumont, Froidchapelle, Sivry-Rance), Bassin de la Semois d’Etalle a
Tintigny (Etalle, Habay, Tintigny)

Hard oligo-mesotrophic waters with benthic vegetation of Chara spp.

Lakes and pools with waters fairly rich in dissolved bases (pH often 6-7) (21.12) or with
mostly blue to greenish, very clear, waters poor (to moderate) in nutrients, base-rich (pH
often > 7.5) (21.15). The bottom of these unpolluted water bodies are covered with
charophyte, Chara and Nitella, algal carpets.

Habitat codes:
o Palaearctic Classification: (22.12 or 22.15) x 22.44 / Lﬁ‘l_.d-'

« EUNIS: (C1.2 or C1.1) x (C1.1/P-22.44,
C1.2/P-22.44, C1.4/P-22.44)

o CORINE: 22.12 x 22.44
e BWK: parts of ae

o

Distribution and estimated area:
¢ Flemish Region: 27.4 ha (4 sites)
e Walloon Region: 60.7 ha (5 sites)

Sites:

o Flemish Region: Valleigebied tussen Melsbroek, Kampenhout, Kortenberg en Veltem, 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 ’Eau Blanche a Virelles (Chimay, Couvin, Froidchapelle), Bassin
de 'Iwene (Ciney, Houyet, Rochefort), Basse vallée du Geer (Bassenge, Juprelle, Oupeye, Visé),
Montagne Saint-Pierre (Bassenge, Oupeye, Visé)

Natural eutrophic lakes with Magnopotamion or Hydrocharition-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., Spirodela polyrbiga, Wolffia arhiza, Agolla filiculoides, Ricciocarpus natans and
Riccia fluitans, or in deep, open waters, with associations of large pondweeds (Hydrocharis

morsus-ranae).

Habitat codes:

o Palaearctic Classification: 22.13 x (22.41 or
22.421)

EUNIS: C1.3 x (C1.3/P-22.41(p) or
C1.2/P-22.412)

o CORINE: 22.13 x (22.41 or 22.421)

o BW'K: ae*, aer*, aev, aev¥, parts of ae

Distribution and estimated area:
e Flemish Region: 402 ha (8 sites)
¢ Walloon Region: 680.1 ha (42 sites)

Major sites:

Flemish Region: Schelde- en Durme-estuarium van de Nederlandse grens tot Gent, Demervallei,

Valleien van de Dijle, Laan en I]se met aangrenzende bos- 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 van de Grote Nete met Zammels-
broek, Langdonken en Goor, Bossen, heiden en valleigebieden van zandig Vlaanderen: westelijk
deel

e Walloon 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,
Neufchateau), Vallée de la Thyle (Court-Saint-Etienne, Genappe, Les Bons Villers, Villers-la-Ville),
Haute-Vierre (Bertrix, Herbeumont, Libramont, Chevigny, Neufchateau), Bassin fagnard de I’'Eau
Blanche en aval de Mariembourg (Couvin, Doische, Philippeville), Vallée de la Lys (Comines-
Warneton), Haute-Wimbe (Beauraing, Daverdisse, Gedinne, Wellin), Vallée de la Semois en aval
d’Alle (Biévre, Vresse-sur-Semois), Bassin de la Marche (Chiny, Florenville, Meix-devant-Virton),

Etangs de Longchamps et de Noville (Bastogne, Bertogne)
Natural dystrophic lakes and ponds
Natural lakes and ponds with brown tinted water due to peat and humic acids, generally

on peaty soils in bogs ot in heaths with natural evolution toward bogs. pH is often low,
3to6.
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Habitat codes:

AR o AN
» Palacarctic Classification: 22.14 J R E i e’
| - A £, 4
« EUNIS: C1.4 ) : e ¢
e k\, O . ‘Q,j’\., Rasy
=« CORINE: 22.14 L Ve N e S A ATy
e BWK: parts of ao (under investigation) Ky _ . o
o . I Nl S
Distribution and estimated area: k -;’l;ﬂ? BT | i
e d L J
o Walloon Region: 16.4 ha (3 sites) T “? e E‘
-._n;_L. ‘._\’_-3 k.
R
Sites: s

o Walloon Region: Bassin supérieur de I’Qurthe occidentale (Libramont,
Chevigny), Fagnes de Samrée ct de Tailles (Houffalize, ].a Roche-en-Ardenne, Manhay, Vielsalm),
Fanges des sources de I’Aisne (l.a Roche-en-Ardenne, Manhay, Viclsalm)

Water courses of plain to montane levels with Ranunculion fluitantis and Callitricho-Batrachion

vegetation

Water courses of plain to montane levels, with submerged or floating vegetation of the
Ranunculion fluitantis and Callitricho-Batrachion (low water level during summer) or aquatic

mOosses.

Habitat codes:

» Palaearctic Classification: 24.4
=« EUNIS: C2.1/P-24.4

o CORINE: 244

o BWK: code under investigation

. o
% -2

P wmgf‘*’w#{’“\
Lo e

e R

L

'I\.rﬂ‘\ - = 4 e ':&'
? e t..‘n' : -'u{f)
Distribution and estimated area: TN ‘-:‘ . 'J,-"
« Flemish Region: 107.8 ha (3 sites) T . J’
« Walloon Region: 664.4 ha (60 sites) T

Major sites:
o Flemish Region: Valleigebied van de Kleine Nete met brongebieden, moerassen en heiden,
Bovenloop van de Grote Nete met Zammelsbroek, Langdonken en Goor, Voerstreck

Walloon Region: Bassin de la Semois de Jamoigne a Chiny (Chiny, Florenville, Herbeumont),

Haute vallée de PAmbléve entre Heppenbach et Montenau (Amel), Bassin de la Lomme de Poix-
Saint-Hubert a Grupont (Libin, Saint-Hubert, Tellin), Vallée de 'Ourthe entre Hotton et Barvaux-
sur-Ourthe (Durbuy, Hotton, Somme-Leuze), Basse vallée de I’Aisne (Durbuy, Erezée, Ferriéres,
Manhay), Bassin de la Semois du Maka a Bouillon (Bouillon), Bassin de la Semois entre Tintigny et
Jamoigne (Chiny, Habay, Léglise, Tintigny), Massif forestier de Daverdisse (Daverdisse, Libin,
Tellin, Wellin), Basse-Vierre (Chiny, Herbeumont, Léglise, Neufchiteau, Tintigny), Haute-Sambre
en amont de Thuin (Lobbes, Merbes-le-Chateau, Thuin)

Rivers with muddy banks with Chenopodion rubri p.p. and Bidention p.p. vegetation
Muddy river banks of plain to submontane levels, with annual pioneer nitrophilous

vegetation of the Chenopodion spp., Rorippa spp., Polygonum spp., Xanthium 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: - —\5.1?/2‘&

« Pahearctic Classification: 24.52 ” . R S,

« EUNIS: C3.5/P.24.52 Yt O e

« CORINE: 24.52 “‘»,&wumf;‘u'\w

o BWI: for muddy banks, parts of ds and'or ku I\‘-\,ﬂ_,"-. " e :
(under investigation) Lr-'\,.\'? " ..

Distribution and estimated area: i“;’? "A

e Walloon Region: 148.7 ha (13 sites) ‘:r‘%\j’. -

Major sites:

e Walloon Region: Bassin de la Semois de Jamoigne a Chiny (Chiny, Florenville, Herbeumont),
Bassin de la Semois d’Etalle a Tintigny (Etalle, Habay, Tintigny), Bassin de la Semois entre Tintigny
et Jamoigne (Chiny, Habay, Léglise, Tintigny), Haute-Vierre (Bertrix, Herbeumont, Libramont,
Chevigny, Neutchdteau), Vallée de ’'Ourthe entre Hotton et Barvaux-sur-Ourthe (Durbuy, Hotton,
Somme-Leuze), Bassin de la Semois de Florenville a Auby (Bertrix, Florenville, Herbeumont),
Vallée de la Semois en aval d’Alle (Biévre, Vresse-sur-Semois), Bassin de la Semois du Maka a
Bouillon (Bouillon), Bassin de la Semois de Bouillon a Alle (Bievre, Bouillon, Paliseul, Vresse-sur-
Semois), Vallée de I'Ulf (Burg-Reuland, Gouvy)

Northern Atlantic wet heaths with Erica tetralix

Humid, peaty or semi-peaty heaths, other than blanket bogs, of the Atlantic and sub-

Atlantic domains.

1.3 M
Habitat codes: 1 b3 .‘*s Y
=1 - LA . an L
e Palaearctic Classification: 31.11 / el s 4 '_ y “t;_..‘:‘_,;’
« EUNIS: F4.1/P-31.11 e i, <
« CORINE: 31.11 “f”’r:«’%m&ﬁra
e e
¢ BWK: ce, ceb (excluding ces) s ¢ !‘:’d&jﬁ
{ ~\l~. . = : . e -,
= “f) e '.f!.c :Wfr)
Distribution and estimated area: TR "'57? i g
T RS
o Flemish Region: 1499.6 ha (23 sites)
SaEn,
o Walloon Region: 2132.1 ha (47 sites) T 3
»_'J.'_.-J

Major sites:

¢ Flemish Region: Klein en Groot Schietveld, Vallei- en brongebied van de Zwarte Beek, Bolisser-
beek en Dommel met heide en vengebieden, Kalmthoutse Heide, Mangelbeek en heide- en
vengebieden tussen Houthalen en Gruitrode, Vennen, heiden en moerassen rond Turnhout,
Valleigebied van de Kleine Nete met brongebieden, moerassen en heiden, Mechelse Heide en vallei
van de Ziepbeek, Valleien van de Laambeck, Zonderikbeek, Slangebeek en Roosterbeek met
vijvergebieden, Bos- en heidegebieden ten oosten van Antwerpen, Bovenloop van de Grote Mete

met Zammelsbroek, Langdonken en Goor

Walloon Region: Haute-Wamme et Masblette (I.a Roche-en-Famenne, Marche-en-Famenne, Nas-

sogne, Saint-Hubert, Tellin, Tenneville), Plateau des Hautes-Fagnes (Baelen, Biitgenbach, Jalhay,
Malmedy, Waimes), Forét 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), Fagnes de la Polleur et de Malmedy (Malmedy, Waimes), Bassin supérieur de la Salm
(Gouvy, Vielsalm), Fagnes du Nord-Est (Eupen, Raeren, Waimes), Vallée de la Hulle (Gedinne)

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
o EUMIS: F4.2

« CORINE: 31.2

e BWK: cg, cgb, cv, sgu

Distribution and estimated area:

e Brussels Capital Region: 20.6 ha (1 site)
o Flemish Region: 7799.8 ha (30 sites)

o Walloon Region: 2851.3 ha (88 sites)

Major sites:

e Brussels Capital Region: Forét de Soignes avec lisieres et domaines boisés avoisinants et la Vallée de
la Woluwe | Zoniénwoud met aangrenzende bosgebieden en Woluwevallei (Zoniénwoud / Forétde
Soignes)

Flemish Region: Vallei- en brongebied van de Zwarte Beek, Bolisserbeek en Dommel met heide en

vengebieden, 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, Kalmthoutse Heide, Klein en Groot Schietveld, Bos- en heide-
gebieden ten oosten van Antwerpen, Hageven met Dommelvallei, Beverbeekse Heide, Warmbeek
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 (Biévre, Gedinne), Camp militaire
d’Elsenborn (Biillingen, Biitgenbach), Haute-Wamme et Masblette (L.a Roche-en-Famenne,
Marche-en-Famenne, Nassogne, Saint-Hubert, Tellin, Tenneville), Basse vallée de I’ Aisne (Durbuy,
Erezée, Ferriéres, Manhay), Fagnes du Nord-Est (Eupen, Raeren, Waimes), Plateau des Hautes-
Fagnes (Baelen, Biitgenbach, 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 I'Ourthe entre Comblain-au-Pont et Angleur (Chaudfontaine, Comblain-au-Pont,
Esneux, Liége, Neupré, Sprimont)

Stable xerothermophilous formations with Buxus sempervirens on rock slopes (Berberidion

p-p-)

Stable xerothermophilous and calcicolous scrubs dominated by Buxus sempervirens, of hill
and montane levels. These formations correspond to xerothermophilous Buxus thickets
with their fringe associations of the Geranion sanguinei alliance on calcareous or siliceous
substratum. They also constitute the natural woodland edge of calcareous dry forests rich

with Buxus.
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Habitat codes:

___H':’ 53
o Palaearctic Classification: 31.82 =4 P Vo
. o o R
« EUNIS: F3.1/P.31.82 T g ey
« CORINE: 31.82 oot SRR e 5
o BWK: sx \&*'ﬁu'v\—.\/«?ﬁf\'\w Lo
g . by
LB PR 7'2‘1.
Distribution and estimated area: S -3 P
o Walloon Region: 452.5 ha (12 sites) i‘ X "-;:" (;~ b o/ &
P I 'c:v
Major sites: H—\;“_-_:, !
\e—

e Walloon Region: Vallée de la Meuse d’Hastiere a Dinant (Dinant, Hastiére),
Vallée de la Meuse de Dinant a Yvoir (Anhée, Dinant, Onhaye, Yvoir), Vallée de la Meuse de Dave
a Marche-les-Dames (Namur), La Calestienne entre Frasnes et Doische (Couvin, Doische, Philippe-
ville, Viroinval), Vallée de la Meuse a Huy et vallon de la Solieres (Amay, Huy, Wanze), Vallée de la
Meuse d’Yvoir a Dave (Anhée, Assesse, Namur, Profondeville, Yvoir), Haute-Sambre en amont de
Thuin (LLobbes, Merbes-le-Chateau, Thuin), Vallée du Ruisseau de Féron (Doische, Florennes,
Hastiére, Onhaye), Vallée de la Chinelle (Florennes, Philippeville), Affluents de la Meuse entte Huy
et Flémalle (Amay, Engis, Flémalle, Modave, Nandrin, Neupré¢)

5130 - Juniperus communis formations on heaths or calcareous grasslands
Formations with Juniperus communis of plain to montane levels.

Habitat codes:

o Palaearctic Classification: 31.88 / 5 NIy
o PRz ks
« EUNIS: F3.1/P-31.88 e -
o CORINE: 31.88 Nois
L ) o 3“*’1%-,.-
e BWK: part of cg \ 2]
s
¥

Distribution and estimated area:
o Flemish Region: 1.3 ha (2 sites)
e Walloon Region: 29.7 ha (11 sites)

Major sites:

e Flemish Region: Overgang Kempen-Haspengouw, Bosbeekvallei en aangrenzende bos- en heide-
gebieden te As-Opglabbeek-Maaseik

e Walloon Region: La Calestienne entre Frasnes et Doische (Couvin, Doische, Philippeville, Vir-
oinval), Basse vallée de la Lienne (Lierneux, Stoumont), Fagnes de Malchamps et de Stoumont
(Aywaille, Spa, Stavelot, Stoumont, Theux), Forét de Freyr (Libramont, Chevigny, Saint-Hubert,
Saint-Ode, Tenneville), Fagnes de la Crépale et prairies de Malempré (Lierneux, Manhay), Fagnes de
Stavelot et vallée de 'Hau Rouge (Jalhay, Malmedy, Stavelot), Bassin de la Lesse entre Villers-sur-
Lesse et Chanly (Nassogne, Rochefort, Tellin, Wellin), Vallées de Laclaireau et du Rabais (Ertalle,
Saint-Léger, Virton), Vallée de la Wimbe (Beauraing, Rochefort, Wellin), Fagnes de Samrée et de
Tailles (Houffalize, [.a Roche-en-Ardenne, Manhay, Vielsalm)

6110 - (*) Rupicolous calcareous or basophilic grasslands of the A/ysso-Sedion albi
Open xerothermophile pioneer communities on superficial calcareous or base-rich soils

(basic volcanic substrates), dominated by annuals and succulents of the .-A/ysso alyssoidis-
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Sedion albi. Similar communities may develop on artificial substrates. These should not be

taken into account.

W
Habitat codes: - - "’,.'.-:;
o Palaearcric Classification: 34.11 ‘?ﬁ‘f LEARE 5 g £
« EUNIS: E1.1/P-34.11 i, S
« CORINE: 34.11 Pl R e A e
o BWK: parts of hk (under investigation) . s o MR s -ﬁ-‘;
- .-
... . ;’. &
Distribution and estimated area: SR e
el & r""*
o Walloon Region: 178.9 ha (30 sites) . D

Major sites:

o Walloon Region: Vallée de la Meuse de Dinant a Yvoir (Anhée, Dinant,

Onhaye, Yvoir), Vallée de la Molignée (Anhée, Florennes, Mettet, Onhaye),

Vallée de la Chinelle (Florennes, Philippeville), Vallée de I’Eau Blanche entre Aublain et Mariem-
bourg (Chimay, Couvin), Bassin fagnard de I’Eau Blanche en aval de Mariembourg (Couvin,
Doische, Philippeville), Vallée de I’'Ourthe entre Bomal et Hamoir (Durbuy, Ferrieres, Hamoir,
Owffet), Vallée de 'Ourthe entre Hotton et Barvaux-sur-Ourthe (Durbuy, Hotton, Somme-ILeuze),
Vallée de la Meuse de Dave a Marche-les-Dames (Namur), Bois calcaires de Nettinne (Somme-
Leuze), La Calestienne entre Frasnes et Doische (Couvin, Doische, Philippeville, Viroinval)

(*) Xeric sand calcareous grasslands

Dry, frequently open grasslands on more or less calciferous sand with a subcontinental

centre of distribution (Koelerion glancae, Sileno conicae-Cerastion semidecandri, Sedo-Cerastion p.).

Habitat codes:

A
o Palacarctic Classification: 34.12 o .'_‘-HL;/CL\,..‘_
A T TN
« EU R -34.12 - Wl # J W il e
EUNIS: E1.12 P-34.1 / e W
o CORINE: 3.2.1. pi. i Sl 2
« BYK: hd w\wmwxf —
\ ¢ i ’ L,
LS *
- | ey _ e
Distribution and estimated area: Liag ‘ o . r
o Walloon Region: 5.1 ha (2 sites) 1/3 <4 ‘2‘3 [ & 2

@ A [L’“" .
Sites: _‘\"7‘

o Walloon Region: Marais de la Haute Semois et Bois de Heinsch (Arlon, b
Attert, Etalle, Habay), Bassin de I’.\ttert (Arlon, Attert, Martelange)

Calaminarian grasslands of the 1 7o/etalia calaminariae

Generally open natural or semi-natural grasslands 1) on natural rock outcrops, richin 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: - - Sl ._-';]1

. e By A W e
o Palaearctic Classification: 34.2, 36.44 / R J g
« EUNIS: E1.B

« CORINE: 34.2 NP 'wu&/&f\{ﬁv%
\ 7 &

e BWK: hv i & e vrs'n)
e # m(f"
Distribution and estimated area: ke x !/p 7 & .
(Fiae e ¢
o Walloon Region: 55.0 ha (5 sites) fe ‘?_, A {
Lo e S
A
M_,k - "1)
5 P S
Sites: N

e Walloon Region: Vallée de la Meuse de Marche-les-Dames a Andenne
(Andenne, Ohey), Vallée de la Gueule en aval de Kelmis (Plombiéres, Welkenraedt), Vallée de
I’Ourthe entre Comblain-au-Pont et Angleur (Chaudfontaine, Comblain-au-Pont, Esneux, Liege,
Neupré, Sprimont), Vallée de la Gueule en amont de Kelmis (Kelmis, Lontzen, Raeren, Wel-

kenraedt), Coteaux calcaires de Theux et [.e Rocheux (Theux)

Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco-

Brometalia) (* 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 very
common 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:

o Palaearctic Classification: 34.31 to 34.34 s ‘__3‘"-_;""1;__‘_‘___

« EUNIS: E1.2/P.34.311, E1.22, E1.23, E1.24, ”~ G i S _-?;'\,H
E1.2/P.34.317, E1.2/P.34.32, E1.2 P.34.33, Lo o T e Rl
E1.2/P.34.34 2 e A Y

Tl Ve ¥ S & oy
« CORINE: 34.31.34 k e D e
I\.-’“_ - - weff
« BWK: hk, sk i NS g e
L e g

Distribution and estimated area: G 'f: .,_L*n S

o Flemish Region: 96.2 ha (6 sites) \“'“"*9..-:_-:\,:_93.

=« Walloon Region: 1167.7 ha (71 sites) H—Z\b;?

Major sites:
o Flemish Region: Voerstreek, Bossen en kalkgraslanden van FHaspengouw, Plateau van Caestert met
hellingbossen en mergelgrotten, Jekervallei en bovenloop van de Demervallei, Overgang Kempen-

Haspengouw, Bossen van de Vlaamse Ardennen en andere Zuidvlaamse bossen

e Walloon Region: La Calestienne entre Frasnes et Doische (Couvin, Doische, Philippeville, Vir-
oinval), Vallée de la Meuse de Dinant a Yvoir (Anhée, Dinant, Onhaye, Yvoir), Vallée de ’Eau
Blanche a Virelles (Chimay, Couvin, Froidchapelle), La Calestienne entre Oppagne et Barvaux
(Durbuy, Erezée), Vallée de I’Eau Blanche entre Aublain et Mariembourg (Chimay, Couvin),
Vallées des Ruisseaux de Rempeine et de la Scheloupe (Beauraing), Vallée de I"Ourthe entre Bomal
et Hamoir (Durbuy, Ferriéres, 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, Wellin), L.a
Famenne entre Eprave et Havrenne (Rochefort)

0230 - (*) Species-rich Nardus grasslands, on siliceous substrates in mountain areas (and sub-

mountain areas, in Continental Furope)

Closed, dry or mesophile, perennial Nardus grasslands occupying siliceous soils in Atlantic
or sub-Atlantic or Boreal lowland, hill and montane regions. Vegetation highly varied, but
the variation is characterised by continuity. Nardetalia: 35.1-1 iolo- Nardion (INardio-Galion
saxatilis, 1 iolon caninae); 36.31- Nardion. Species-rich sites should be interpreted as sites
which are remarkable for a high number of species. In general, the habitats which have

become irreversibly degraded through overgrazing should be excluded.

Habitat codes:

o Palaearctic Classification: 35.1, 36.31 it -, “'L'. - <
. i B 5 .'.',.-. il .'-u
o EUNIS: E1.7, E4.3'P-36.31 f g T Sl W T
o CORINE: 35.1, 36.31 1.0 R e 2 s *Lj
e BWK: hnand parts of hmo, ce, ha A hwﬁwm“" """\9“‘§
Distribution and estimated area: """‘\.,.j’: 5 ey ,;' "’5
. . . Lo gt L' )
o Flemish Region: 112.8 ha (11 sites) {%‘_'_"J 72 .(:-,::. ‘},
o Walloon Region: 1045.9 ha (51 sites) ‘5 :
U\'"\fﬁ‘.&‘g
bl
sy

Major sites:

o Flemish Region: Vennen, heiden en moerassen rond Turnhout, Vallei- en brongebied van de
Zwarte Beek, Bolisserbeek en Dommel met heide en vengebieden, Demervallei, Valleigebied 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: westelijk deel, Itterbeek met Brand, Jagersborg en Schootsheide en
Bergerven

o Walloon Region: Camp militaire d’Elsenborn (Biillingen, Biitgenbach), Vallée de la Houille en aval
de Gedinne (Beauraing, Gedinne), Haute vallée de ’Ambléve entre Heppenbach et Montenau
(Amel), Fagnes de Stavelot et vallée de ’Eau Rouge (Jalhay, Malmedy, Stavelot), Vallée de la
Warche en amont de Biitgenbach (Biillingen, Biitgenbach), Vallée de "Emmels (Amel), Basse-
Vierre (Chiny, Herbeumont, Léglise, Neufchiteau, Tintigny), Fagnes du ford-Est (Eupen, Raeren,
Waimes), Fagnes de la Roer (Biitgenbach, Waimes), Bassin supérieur de I’Ourthe occidentale
(Libramont, Chevigny)

6410 - Molinia meadows on calcareous, peaty or clayey-silt-laden soils (Alo/inion caeruleae)

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

soil is sometimes peaty and becomes dry in summer;

 on more acid soils of the Junco-Molinion except species-poor meadows, or on degraded peaty soils.

Bl LGIAN T COSYSTUAMS LISTED IN THE TEABFT ves DIRECTIVE



6430 -

Habitat codes:

Distribution and estimated area:

Major sites:

Palaearctic Classification: 37.31
EUNIS: E3.5/P-37.31
CORINE: 37.31

BWK: hm, parts of hc in sandy regions

Flemish Region: 134.6 ha (10 sites)
Walloon Region: 2549.1 ha (60 sites)

Flemish Region: Bos- en heidegebieden ten oosten van Antwerpen, Bovenloop van de Grote Nete
met Zammelsbroek, Langdonken en Goor, Valleigebied tussen Melsbroek, Kampenhout, Korten-
berg en Veltem, Jekervallei en bovenloop van de Demervallei, Schelde- 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

Walloon Region: Haute-Wamme et Masblette (L.a Roche-en-Famenne, Marche-en-Famenne, Nas-
sogne, Saint-Hubert, Tellin, Tenneville), Basse-Vierre (Chiny, Herbeumont, Léglise, Neufchateau,
Tintigny), Bassin supérieur de I’Ourthe occidentale (Libramont, Chevigny), Camp militaire de
Marche-en-Famenne (Hotton, Marche-en-Famenne, Somme-Leuze), Vallées du Ruisseau de Mellier
et de Mandebras (Habay, Léglise, Neufchiteau), Bassin de la Semois de Jamoigne a Chiny (Chiny,
Florenville, Herbeumont), Bassin de la Semois entre Tintigny et Jamoigne (Chiny, Habay, Léglise,
Tintigny), Haute-Stre (Fauvillers, Léglise, Libramont, Chevigny, Martelange, Neufchateau, Vaux-
sur-Sare), Camp militaire d’Elsenborn (Biillingen, Biitgenbach), Bassin de la Semois d’Etalle a

Tintigny (Etalle, Habay, Tintigny)

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 Convolvuletalia sepinm orders

(Senecion fluviatilis, .Aegopodion podagrariae, Convolvalion sepium, Filipendulion).

37.8 - Hygrophilous perennial tall herb communities of montane to alpine levels of the

Betulo- -Adenostyletea class. Belgium does not have well-developed examples of this subtype.

Habitat codes:

Distribution and estimated area:

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

Brussels Capital Region: 27.9 ha (3 sites)
Flemish Region: 2268.2 ha (21 sites)
Walloon Region: 5552.6 ha (168 sites)

Major sites:

Brussels Capital Region: Forét de Soignes aveclisiéres et domaines boisés avoisinants et la Vallée de

la Woluwe | Zoniénwoud met aangrenzende bosgebieden en Woluwevallei (Zoniénwoud | Forét de
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Soignes, Tournay-Solvaypark | Parc Tournay-Solvay, Etang de Boitstort / Vijver van Bosvoorde,
Ftang des Silex | Silexvijver, Plateau de la Foresterie / Plateau van de Vorsterie, Bergoje, Parc de
Woluwe | Woluwepark, Parc Malou | Maloupark, ITof tcr-Musschen), Zones boisées et ouvertes au
sud de la Région bruxelloise / Bosgebieden en open gebieden in het zuiden van het Brussels Gewest
(Kinsendaal / Kinsendael, Kriekenput, Herdies, Buysdellevallei /| Vallée du Buysdelle, Moensberg,
Kauwberg), Les zones boisées et les zones humides de la Vallée du Molenbeek au nord-ouest de la
Région bruxelloise /| De bosgebieden en vochtige zones van de vallei van de Molenbeck in het
noordwesten van het Brussels Gewest (Marais 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 deel, Valleigebied van de Kleine Nete met brongebie-
den, moerassen en heiden, Bossen van de Vlaamse Ardennen en andere Zuidvlaamse bossen,
Schelde- en Durme-estuarium van de Nederlandse grens tot Gent, Jekervallei en bovenloop van
de Demervallei, Vallei- en brongebied van de Zwarte Beek, Bolisserbeek en Dommel met heide en
vengebieden, Mangelbeek en heide- en vengebieden tussen Houthalen en Gruitrode, Bosbeek vallei
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), Forét d’Anlier (Attert, Habay, ILéglise, Martelange), Haute-Sare
(Fauvillers, Léglise, Libramont, Chevigny, Martelange, Neufchateau, Vaux-sur-Sare), Marais de
la Haute Semois et Bois de FHeinsch (Arlon, Attert, Etalle, Habay), Haute-Wamme et Masblette (I.a
Roche-en-Famenne, Marche-en-Famenne, Nassogne, Saint-Hubert, Tellin, Tenneville), Bassin de la
Semois d’Etalle a Tintigny (Etalle, Habay, Tintigny), Affluents de ’Our entre Setz et Schoenberg
(Amel, Saint-Vith), Bassin inférieur de I’Ourthe orientale (Gouvy, Houffalize, I.a Roche-en-
Ardenne), Bassin supérieur de la Vire et du Ton (Aubange, Messancy, Musson, Saint-Léger,
Virton), Haute vallce de I’ Aisne (Erezée, I.a Roche-en-Ardenne, Manhay, Rendeux)

6510 - Lowland hay meadows (.-A/opecurus pratensis, Sanguisorba officinalis)

240

Species-rich hay meadows on lightly to moderately fertilised soils of the plain to sub-
montane levels, belonging to the _1rrbenatherion and the Brachypodio-Centaureion nemoralis
alliances. The last alliance is probably not relevant for Belgium. These extensive grasslands

are rich in flowers and are cut once or twice a vear after grasses flower.

Habitat codes:

2 At A
o Palaearctic Classification: 38.2 — v o
S e PP o i
« EUNIS: E2.2 i e WL
\ F : e " nike - gt
« CORINE: 38.2 Lo R AL

{ e
« BWK: hu and parts of hp* and hpr* \-U{L"ﬂ,‘\-"ﬁ.mﬁ‘f’% ¥ 3
\I - g -"-”%"\

Distribution and estimated area: 'Iﬂ""‘\?-' 5 "; . «,ﬁ'.:l:’_ n (:5
o Brussels Capital Region: 1.4 ha (1 site) J'T.:..‘, "f;"ijp S .'gm

e Flemish Region: 1076.1 ha (17 sites) -~ J?_ 5 :" 4

« Walloon Region: 7063.2 ha (109 sites) u"\'ff}"’-,,-

Major sites:

o Brussels Capital Region: Zones boisées et ouvertes au sud de la Région bruxelloise / Bosgebieden en
open gebieden in het zuiden van het Brussels Gewest (Kauwberg, Engeland)

o 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, Schelde- 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, Valleien van de Winge en de Motte met
valleihellingen

Walloon Region: Bassin de la Semois entre Tintigny et Jamoigne (Chiny, Habay, Léglise, Tintigny),
Vallée de la Meuse 4 Huy et vallon de la Soliéres (Amay, Huy, Wanze), Bassin de la Semois de
Jamoigne 4 Chiny (Chiny, Florenville, Herbeumont), Basse-Vierre (Chiny, Herbeumont, I.église,

Neufchiteau, Tintigny), Camp militaire de Marche-en-Famenne (Hotton, Marche-en-Famenne,
Somme-Leuze), Bassin de la Semois d’Etalle a Tintigny (Etalle, Habay, Tintigny), Vallée de I’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’Alle (Biévre, Vresse-sur-Semois),
Vallée de I'Oise et de la Wartoise (Chimay, Momignies)

Mountain hay meadows

Species-rich mesophile hay meadows of the montane and subalpine levels.

Habitat codes: 5 Wl
e Palaearctic Classification: 38.31 P P "-"‘I“"-—"‘-.

i f A L.~ N o ...4'; S,
« EUNIS: E2.3 P-38.31 s, SR gl ML

« CORINE: 38.231 P PR T
SN s N

e BW'K: parts of hu (under investigation) { -

Distribution and estimated area: 2
o -
o Walloon Region: 1408.5 ha (54 sites) oy

Major sites:

e Walloon Region: Bassin supérieur de I’Ourthe occidentale (Libramont,

Chevigny), Camp militaire d’Elsenborn (Biillingen, Biitgenbach), Massif forestier de Daverdisse
(Daverdisse, Libin, Tellin, Wellin), Sources de 'Our et de I’Ensebach (Biillingen), Haute-Wamme et
Masblette (La Roche-en-Famenne, Marche-en-Famenne, Nassogne, Saint-Hubert, Tellin, Tenne-
ville), Haute vallée de I’Ambléve 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, Manhay, Vielsalm), Affluents de I’Our entre Setz et Schoenberg (\Amel, Saint-Vith),
Fagnes de la Roer (Biitgenbach, Waimes)

(*) Active raised bogs

Acid bogs, ombrotrophic, poor in mineral nutrients, sustained mainly by rain water, with a
water level generally higher than the surrounding water table, with perennial vegetation
dominated by Sphagnum spp. allowing for the growth of the bog (Erico-Sphagnetalia
magellanic). The term ‘active’ must be taken to mean still supporting a significant area of
vegetation that is normally peat forming, but bogs where active 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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5 =1 /A
Habitat codes: i 9,7 P

SR o AN o
= Palaearctic Classification: 51.1 / “r e Pty e Wesy;
« EUNIS: D1.1/P-51.1 1ave SORE AR L% |
« CORINE: 51.1 "\:f"’wum&*w
- BWK: t, ces, ct gkt .
Y : v - ¥’
u"‘»'\‘; . e PO
Distribution and estimated area: Buerdt-hg -
: , , oo f e S
e Flemish Region: 27.8 ha (8 sites) e 1} ?\
o Walloon Region: 380.6 ha (21 sites) u"&',‘;'j""z-
ﬂ\; ,_n}
o

Major sites:

o Flemish Region: Vallei- en brongebied van de Zwarte Beek, Bolisserbeek en Dommel met heide en
vengebieden, Valleigebied van de Kleine Nete met brongebieden, moerassen 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, FHeesbossen 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, Biitgenbach, Jalhay, Malmedy, Waimes), Fagnes de Samrée et de Tailles (Houffa-
lize, La Roche-en-Ardenne, Manhay, Vielsalm), Marais de la Haute Semois et Bois de Heinsch
(Arlon, Attert, Etalle, Habay), Haute-Sare (Fauvillers, Léglise, Libramont, Chevigny, Martelange,
Neufchateau, Vaux-sur-Sare), Fagnes du Nord-Est (Eupen, Raeren, Waimes), Bassin supérieur de la
Salm (Gouvy, Vielsalm), Noir Ru et vallée du Rechterbach (Malmedy, Saint-Vith, Stavelot, Trois-
Ponts), Camp militaire de Lagland (Arlon, Etalle, Saint Léger), Fagnes de Malchamps et de
Stoumont (Aywaille, Spa, Stavelot, Stoumont, Theux)

Degraded raised bogs still capable of natural regeneration

These are raised bogs where thete 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 different. 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
SACs 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:
« Palacarctic Classification: 51.2 - S

« EUNIS: D1.1/P-51.2 ” - e W,
« CORINE: 51.2 g : 2

s BWK: tm, ctm

\.4_\‘\ _
Distribution and estimated area: S S
e Flemish Region: 8.8 ha (3 sites)

e Walloon Region: 1687.9 ha (32 sites)
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Major sites:
o 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

Walloon Region: Plateau des Hautes-Fagnes (Baelen, Biitgenbach, Jalhay, Malmedy, Waimes),
Fagnes de Samrée et de Tailles (Houffalize, La Roche-en-Ardenne, Manhay, Vielsalm), Fagnes du
Nord-Est (Eupen, Raeren, Waimes), Haute-Wamme et Masblette (La Roche-en-Famenne, Marche-
en-Famenne, Nassogne, Saint-Hubert, Tellin, Tenneville), Fanges des sources de I’ Aisne (La Roche-
en-Ardenne, Manhay, Vieclsalm), Fagnes de la Roer (Biitgenbach, Waimes), Vallée de la Helle
(Baelen, Eupen, Waimes), Noir Ru et vallée du Rechterbach (Malmedy, Saint-Vith, Stavelot, Trois-
Ponts), Basse vallée de I’Aisne (Durbuy, Erezée, Ferrieres, Manhay), Fagnes de Stavelot et vallée de
I’Eau Rouge (Jalhay, Malmedy, Stavelot)

7140 - 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 Sphagnum or brown mosses. They are generally

accompanied by aquatic and amphibious communities.

Habitat codes:

s l.
/ 2 Ly

o Palaearctic Classification: 54.5 ~1 L
e A b e
« EUNIS: D2.3 / RN OW Ry > Y
y AL e :" .""e’
« CORINE: 54.5 6 5 e e )

e BXK: md, ms and parts of ce and ao WWM‘%":

Distribution and estimated area: W*\Z .
o Flemish Region: 188.3 ha (9 sites) N

« Walloon Region: 146.1 ha (16 sites) ""/7%‘_' g

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-
grenzende moerasgebieden, Vallei- en brongebied van de Zwarte Beek, Bolisserbeek en Dommel
met heide en vengebieden, Uiterwaarden langs de Limburgse Maas met Vijverbroek, De Maten,
Mechelse Heide en vallei van de Ziepbeek, Vennen, heiden en moerassen rond Turnhout

e Walloon Region: Fagnes de Samrée et de Tailles (Houffalize, La Roche-en-Ardenne, Manhay,
\’iélsalm), Marais de la Haute Semois et Bois de Heinsch (Arlon, Attert, Etalle, Habay), Fagnes du
Nord-Est (Eupen, Raeren, Waimes), Bassin inférieur de I’Ourthe orientale (Gouvy, Houtfalize, La
Roche-en-Ardenne), Vallée de 1’Olefbach (Biillingen), Bassin supérieur de la Salm (Gouvy,
Vielsalm), Bassin de la Semois d’Etalle a Tintigny (Etalle, Habay, Tintigny), Plateau des Hautes-
Fagnes (Baelen, Biitgenbach, Jalhay, Malmedy, Waimes), Mardelles d’Arbrefontaine et vallons
tangeux de Fosse (Lierneux, Trois-Ponts, Vielsalm), Camp militaire d’Elsenborn (Biillingen,

Biitgenbach)
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Depressions on peat substrates of the Rhyuchosporion

Highly constant pioneer communities of humid exposed peat, or sometimes sand, with
Rbynchospora alba, R. fusca, Drosera intermedia, D. rotundifolia, Lycopodiella inundata, forming
on stripped areas of blanket bogs or raised bogs, but also on naturally seep- or frost-eroded
areas of wet heaths and bogs, in flushes and in the tluctuation 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.

Habitat codes: RN
o Palaearctic Classification: 54.6 ?! _' \-‘_‘"”L,—r" v --."‘-.---'-. ”
« EUNIS: D2.3/P-54.6 ol e 3‘. 7
« CORINE: 54.6 s B ¢
RSV S0~ SN
« BWK: ce { 5 A8 RS
.._,,ﬁ'l.. . : 43‘_‘?
g . . ".r'\”\“_ o 7~
Distribution and estimated area: L\ s v s
o Flemish Region: 47.8 ha (13 sites) 3 (,f “":._ r‘JI
« Walloon Region: 10.9 ha (4 sites) & - T A
e }1
Lt

Major sites:

Flemish Region: Vallei- en brongebied van de Zwarte Beek, Bolisserbeck en Dommel met heide en

vengebieden, De Maten, Demervallei, Valleigebied van de Kleine Nete met brongebieden, moe-
rassen en heiden, Mangelbeck 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, Vennen, heiden en moerassen rond Turnhout, Abeek met

aangrenzende moerasgebieden, Klein en Groot Schietveld

Walloon Region: Fagnes de Samrée et de Tailles (Houffalize, [.a Roche-en-Ardenne, 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-FHubert)

(*) Calcareous fens with Cladium mariscus and species of the Caricion darallianae

Cladinm mariscus beds of the emergent-plant zones of lakes, fallow lands or succession stage
of extensively farmed wet meadows in contact with the vegetation of the Caricion darallianae
or other Phragmition species (Cladietum marisci). This habitat type is only found in Flanders.
However, based on the ‘Florabank’, the typical species for this habitat, Carex daralliana, is
not observed in Flanders.

Habitat codes: ,s—x‘;{;f-&"'l. 1.

L v
e Palaearctic Classification: 53.3 x 5 At AU i .L‘";?
« EUNIS: D5.2 b > st LA
o CORINE: 53.3 "‘a.@*-'-qvu\';\_&t\vw‘/)‘ma-;\
« BWK: mm \'\_:L_, 3 b . ';Q"i.ﬁ
Q,—-'-.,—«_"j o . _{l‘;
Distribution and estimated area: a, N —a? : & rf"‘{
o Flemish Region: 51.4 ha (4 sites) = IR, R
" W >--=’?.5
=
Y
Brai 1 s DN b TIAE IR c e
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Sites:

(*

Flemish Region: Bovenloop van de Grote Nete met Zammelsbrock, 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 Veltem

) Petrifying springs with tufa formation (Cratonenrion)

Hard water springs with active formation of travertine or tufa. These formations are found

insuch diverse environments as forests or open countryside. They are generally small (point

or linear formations) and dominated by bryophytes (Cratonenrion commautati).

Habitat codes:

o Palacarctic Classification: 54.12 1 - e s N -
e T - ?.""- TEA i 4|
o EUNIS: D4.1/P-54.12 o o TR T
o CORINE: 54.12 ? gy, o T
« BWK: situated in 91EOQ, vc " oy i e O \'};VTTI“""“\_.J L s \
T . - . :
Distribution and estimated area: Lo i§ : -
o Brussels Capital Region: 1.2 ha (1 site) “t g S ,_,i""-
Yol ~ L r('
o Flemish Region: 14.1 ha (4 sites) ' ) &
« Walloon Region: 32.6 ha (13 sites) a s

Major sites:

Brusscls Capital Region: Zones boisées et zones humides de la Vallée du Molenbeck dans le nord-
oucst de la Région bruxelloise /| Bosgebieden en vochtige zones van de vallei van de Molenbeek in
het noordwesten van het Brussels Gewest (Bois du Poclbos | Poclbos, Bois du Iaerbeck |
LLaarbeekbos, Bois de Dieleghem | Diclegembos)

Flemish Region: Bossen van de Vlaamse 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 'Hermeton en aval de Vodelée (Doische, Florennes, Hasticre, Philippeville),
Vallées du Hoyoux et du Triffoy (Clavier, Huy, Marchin, Modave, Ohey), Bassin de la Semois de
Flotrenville 2 Auby (Bertrix, Florenville, Herbeumont), Vallées de Laclaiteau et du Rabais (Ftalle, Saint-
Léger, Virton), Vallée du Biran (Beauraing, Houyet, Rochefort), Vallée du Ton et Cote bajocienne de
Montquinquin 4 Ruette (Rouvroy, Virton), Vallées de la Chevratte (Meix-devant-Virton, Rouvroy),
Vallée de la Meuse en amont d’Hastiére (Beauraing, Doische, Hastiere, Houyet), Bassin supérieur de la
Chevratte (Meix-devant-Virton, Tintigny, Vitton), Vallée de ’Eisch et de Clairefontaine (Arlon)

Alkaline fens

Wetlands 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 slightly 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

Caricion davallianae, characterised by a usually prominent ‘brown moss’ carpet formed by

Campylinm stellatum, Drepanocladus revolvens, Fissidens adianthoides, Bryum pseudotriguetrum and

others, a grasslike growth of Schoenus nigricans, Eriophorum latifolium, Carex lepidocarpa,
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C. hostiana, Juncus subnodulosus, Fleocharis quinqueflora, and a very rich herbaceous flora
including Dactylorbiga incarnata, Herminium monarchis, Utricularia intermedia, Parnassia palus-

tris and Schoenus nigricans.

Habitat codes:

o Palaearctic Classification: 54.2
o EUNIS: D4.1

o CORINE: 54.2

e BWK: mk and parts of mp

Distribution and estimated area:
e Flemish Region: 99.1 ha (2 sites)
o Walloon Region: 120.4 ha (5 sites)

Sites:

e Flemish Region: Valleigebied van de Kleine Nete met brongebieden, moerassen en heiden,

Valleigebied tussen Melsbroek, Kampenhout, Kortenberg en Veltem

e Walloon Region: Bassin de la Semois d’Etalle a Tintigny (Etalle, Habay, Tintigny), Vallée 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)

Siliceous scree of the montane to snow levels (Androsacetalia alpinae and Galeo psetalia ladani)

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 .-dudrosacetalia alpinae;

b) vegetation of the montane level of the west and centre of Europe growing on screes
sometimes of artificial origin (extraction of materials). It consists of alpine communities

often rich in bryophytes, lichens and sometimes ferns.

Habitat codes:

o Palaearctic Classification: 61.1 / <R "1
¢ HUNIS: H2.3

\ A ar .«-t"' :}F
vl £ oo GOFRL AL
o CORINE: 61.1 1 y 4
B .-\(ﬁr})\?,’Lf‘i_‘,‘\%Mm‘\_\
Ln s -. J é

e BWK: parts of kr (under investigation)

o o 7y g 5%‘
Distribution and estimated area: v AR SR . o
i pas ko ok
o Walloon Region: 79.1 ha (12 sites) {:,_:\‘ ‘f:i ol ./
&
. . u‘“\_,-j-‘.x‘.ﬂ--_a A
Major sites: e L}

o
e Walloon Region: Vallée de la Warche et du Bayehon en aval du barrage

de Robertville (Malmedy, Waimes), Vallée de I’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), L.a Calestienne entre Frasnes et Doische (Couvin,
Doische, Philippeville, Viroinval), Vallée de la Meuse de Dave a Marche-les-Dames (Namur), Vallée
du Bocq (Assesse, Yvoir), Vallée de I’Ourthe entre Hamoir et Comblain-au-Pont (Anthisnes,
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Comblain-au-Pont, Ferrieres, Hamoir, Ouffet), Bassin supérieur de la Salm (Gouvy, Vielsalm),
Basse vallée de ’Ambléve (Aywaille, Comblain-au-Pont, Sprimont)

(*) Medio-Eutropean 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 Stipetalia

calamagrostis. =
Habitat codes: . ‘_,jﬂ‘;f:’hf‘
o Palaearctic Classification: 61.313 \.‘_‘_‘.\Lj’_.‘/ ; b z .: i
TN -w e i |
« EUNIS: H2.6/P-61.313 g B SR e
« CORINE: 61.312 NP
e BWK: parts of kr (under investigation) L’”“‘T’ LL AN
\;r*'w\h
Distribution and estimated area: f\ ‘Q‘T'i,- it
e Walloon Region: 77.3 ha (12 sites) &

Major sites:

¢ Walloon Region: Vallée de la Lomme de Grupont a 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’Hastiére
(Beauraing, Doische, Hastiere, Houyet), Vallée de la Chinelle (Florennes, Philippeville), Vallée de la
Meuse de Dinant a Yvoir (Anhée, Dinant, Onhaye, Yvoir), Vallée de la Meuse de Dave a Marche-
les-Dames (Namur), Vallées du Hoyoux et du Tritfoy (Clavier, Huy, Marchin, Modave, Ohey),
Vallée de la Meuse d’Yvoir a Dave (Anhée, Assesse, Namur, Profondeville, Yvoir), Vallée de
I'Ourthe entre Hamoir et Comblain-au-Pont (Anthisnes, Comblain-au-Pont, Ferriéres, Hamoir,
Ouffet)

Calcareous rocky slopes with chasmophytic vegetation

Vegetation of fissures of limestone cliffs belonging essentially to the Potentilletalia caulescentis

and _-isplenietalia glandulosi ordets.

Habitat codes: » AN
o Palacarctic Classification: 62.1 / {T“'_Ahl«-‘" N 15 };’N'-x,}__‘
« EUNIS: H3.2 L e g N r{;r
« CORINE: 62.1 g S
e BWK: parts of kr and km, eventually also of i LR . L ;E_\
hk and kk (under investigation) ’IL‘T' L . ..c' 4 o.'_.' 4
U"\“\.' ‘@ P 3 rr)
ﬁ- e PP e
Mo e f T ";'A o f
Distribution and estimated area: @ i
o Walloon Region: 452.6 ha (41 sites) ‘3‘“‘,'&33‘_?;,
'\F\: f}

Major sites:

e Walloon Region: Vallée de la Meuse de Dave a Marche-les-Dames (Namur), Vallée de la Meuse
d’Hastiére a Dinant (Dinant, Hastiére), 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 (Biévre, Vresse-sur-Semois), Vallée de la Meuse de Marche-les-Dames a Andenne

2/
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(Andenne, Ohey), Vallée de la Meuse d’Yvoir 4 Dave (Anhée, Assesse, Namur, Profondeville,
Yvoir), Bassin de la Semois de Bouillon a Alle (Bievre, Bouillon, Paliseul, Vresse-sur-Semois),
Vallees de la Chevratte (Meix-devant-Virton, Rouvroy), Vallée de I’Ourthe entre Hotton et
Barvaux-sur-Ourthe (Durbuy, Hotton, Somme-Lecuze)

Siliceous rocky slopes with chasmophytic vegetation
Vegetation of fissures of siliceous inland cliffs, which presents many regional subtypes.

Typical vegetation in Belgium includes .-ludrosacetalia randellii, _-1splenietalia lanceolata-

obovati, Asplenietalia billotii.

Habitat codes: - ’1_/‘1";—
8 . . I\ —~ e LF‘-v*"‘.
= Palacarctic Classification: 62.2 2 e ST
O T PN
o EUINIS: H3.1 Ll . " J-\ 154
« CORINE: 62.2 -\‘r;_gw%vmﬂ_ﬁ;@@%wh,&al\“
e BWK: parts of kr and km (under investigation) \ % - L
ey
\r"\-.ﬂ‘u .. .-C .’rs
Distribution and estimated area: ¢ . S3e .-:.* &, o
SN 8 - §
« Walloon Region: 247.8 ha (31 sites) L s o] '
ey t
iy LTl
. . - N B
Major sites: oo

Walloon Region: Massif forestier de Daverdisse (Daverdisse, Libin, Tellin,

Wellin), Vallée de la Semois en aval d’Alle (Bievre, Vresse-sur-Semois), Bassin du Ruisseau du Ru
au Moulin (Bievre, Gedinne, Vresse-sur-Semois), Vallée du Boce (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 2 Alle (Biévre, Bouillon, Paliseul,
Vresse-sur-Semois), Bassin inférieur de I’Ourthe orientale (Gouvy, Houftalize, La Roche-en-
Ardenne), Bassin de I’'Hermeton en aval de Vodelée (Doische, Florennes, Hasticre, Philippeville),
Bassin de I'lweéne (Ciney, Houyet, Rochefort)

Siliceous rock with pioneer vegetation of the Sedo-Scleranthion or of the Sedo albi-1 "eronicion

dillenii

Pioneer communities colonising superficial soils of siliceous rock surfaces. s a conse-
quence of drought, this open vegetation is characterised by mosses and lichens (Rbigocarpon,

Umbilicaria, Ramalina, Cornicularia, Rhigoplaca).

e e
Habitat codes: o P 0F A
Palacarctic Classification: 62.42 B W B0 525 11
= Palaearctic Classification: 62.42 / . y £ o 1Fs
o EUNIS: H3.1/P-62.42 Y AP S e )

{ s : i oy
« CORINE: 62.42 \ﬁwm{;ﬁvxﬁa—)"\ﬁ\_

e BWNK: parts of kr and km (under investigation)

-
e (J'S
Distribution and estimated area: . A e
« Walloon Region: 99.1 ha (9 sites) R
1 ok
. e 57
Sites: et

o Walloon Region: Bassin de la Semois de Florenville 2 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 a Yvoir (Anhée, Dinant, Onhaye,
Yvoir), Vallée de la Meuse de Dave a Marche-les-Dames (Namur), Camp militaire de Marche-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’Hastiére (Beauraing, Doische, Hastiére,
Houyet), Vallée de I’Ourthe entre Hamoir et Comblain-au-Pont (Anthisnes, Comblain-au-Pont,
Ferricres, Hamoir, Outfet), Basse vallée de I’Ambléve (Aywaille, Comblain-au-Pont, Sprimont)

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 conservation of Annex II

species (e.g. bats, amphibians).

Habitat codes: e W)
— P VI SN
o Palacarctic Classification: 65 I ST o M e, -
- .y L A3
« EUNIS: H1 KPR - e '.";- 4
« CORINE: 65 % CRMPHATIE B W
e BWK: code under investigation \ 2 ¥4 ;:;\i;
e, SO 0 : -“ '.: P < y
. . . L " " . :.,' r
Distribution and estimated area: I;'-
¢ Flemish Region: 66.0 ha (1 site) ii':'_'j

o Walloon Region: 34.1 ha (32 sites)

Major sites:
o Flemish Region: Plateau van Cacstert met hellingbossen en mergelgrotten

Walloon Region: Vallée de la Meuse de Dinant 2 Yvoir (Anhée, Dinant, Onhaye, Yvoir), La

Calestienne entre Frasnes et Doische (Couvin, Doische, Philippeville, Viroinval), Bassin de la Lesse
entre Villers-sur-Lesse et Chanly (Nassogne, Rochefort, Tellin, Wellin), Basse vallée de I’Aisne
(Durbuy, Erezée, Ferrieres, Manhay), Vallée du Ton et Cote bajocienne de Montquinquin a Ruette
(Rouvroy, Virton), Vallée de la Hante (Beaumont, Froidchapelle, Sivry-Rance), Vallée de la Lesse
en aval de Houyet (Dinant, Houyet), Vallée de I'Ourthe entre Hotton et Barvaux-sur-Ourthe
(Durbuy, Hotton, Somme-Leuze), Vallées du Hoyoux et du Triffoy (Clavier, Huy, Marchin,
Modave, Ohey), Sources de la Hante (Cerfontaine, Froidchapelle)

Lugnlo-Fagetum beech forests

Fagus sylratica and, in higher mountains, Fagus sylvatica-.-bies alba or Fagus sylvatica-.-bies

alba-Picea abies forests on acid soils.

. (W P )
Habitat codes: < -7 .L"'."'_\_ .
o Palacarctic Classification: 41.11 { i o ”" 4 i 'n -*_“‘ =
« EUNIS: G1.6 P-41.11 g SRS e L
e 50 g Tl o1 Wl s
« CORINE: 41.11 NP IR ey
« BWK: fl S TR s L
] v o - "
\,r"\-"'\_':) o L z.‘:.:“:..
Distribution and estimated area: REer? %ag 5, ';f"*'
[ .IJ o‘_:-.:. ¥
o Flemish Region: 167.5 ha (3 sites) = e
e Walloon Region: 40234.7 ha (129 sites) “"-#'_?:_ -."'}
P
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Major sites:

Flemish Region: Voerstreek, Bossen van de Vlaamse Ardennen en andere Zuidvlaamse bossen,
Zoniénwoud

Walloon Region: Forét d’Anlier (Attert, Habay, Léglise, Martelange), Haute-Wamme et Masblette
(La Roche-en-Famenne, Marche-en-Famenne, Nassogne, Saint-Hubert, Tellin, Tenneville), Bassin
de la Lomme de Poix-Saint-Hubert 4 Grupont (Libin, Saint-Hubert, Tellin), Bassin de la Semois de
Florenville 4 Auby (Bertrix, Florenville, Herbeumont), Massit forestier de Daverdisse (Daverdisse,
Libin, Tellin, Wellin), Forét 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 ’Ambléve du Pont de Targnon a
Remouchamps (Aywaille, Stoumont, Theux), Bois de Bourlers et de Baileux (Chimay, Couvin)

9120 - Atlantic acidophilous beech ferests with I/ex and sometimes also Tax#s in the shrublayer

(Quercinion robori-petraeae or 1lici-Fagenion)

Beech forests with I/ex, growing on acid soils, of the plain to montane levels under humid

Atlantic climate. The acid substrate corresponds to alterations of acid rocks or to silt with

flints more or less 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 ferests of the plains and hill levels with Ilex aquifolium;

(b) hyper-Atlantic beech-oak forests of the plains and hill levels with Iex and Taxus rich in

epiphytes;

(c) pure beech forests or acidophilous beech-fir forests of the montane level, with I/ex

aquifolinm in the field layer.

Habitat codes:

o Palaearctic Classification: 41.12 1 ;

« EUNIS: G1.6'P-41.12 o - _\-{ ey IR

« CORINE: 41.12 e eF s ;._.;"'-'j_*f'j'g;,-‘

=« BWK: large parts of gs and fs, gqb on P o S ‘,L\
nutrient-rich bottoms, {1 outside the ‘Voeren’ 9 G . ! _:.i_
region Hxl\.r-vw R ", : :S

z'- o o S n s

Distribution and estimated area: Q_:Jf? ’-”*, f

o Flemish Region: 6929.2 ha (13 sites) . “"1"-’,{‘1,

« Walloon Region: 2705.1 ha (21 sites) R‘\";,;J

Major sites:

Flemish Region: Zoniénwoud, 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 Vlaanderen: oostelijk deel, Bos- en heidegebieden
ten oosten van Antwerpen, Bossen van het zuidoosten van de Zandleemstreek, Bossen van de
Vlaamse Ardennen en andere Zuidvlaamse bossen, Valleien van de Winge en de Motte met
valleihellingen, Valleigebied tussen Melsbroek, Kampenhout, Kortenberg en Veltem

Walloon Region: Bord nord du bassin de la Haine (Beloeil, Bernissart, Saint-Ghislain), Vallée de
I’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-I’Evéque, 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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Ville), Vallée de la Lasne (Rixensart, Wavre), Vallée de la Dyle a Ottignies (Ottignies, Louvain-la-
Neuve, Wavre), Bois d’Enghien et de Silly (Enghien, Silly), Vallée de la Rhosnes (Flobecq)

_Asperulo- Fagetum beech forests

Fagus sylvatica and, in higher mountains, Fagus sylvatica- Abies alba or Fagus sylvatica-.-1bies
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 .-inemone
nemorosa, of Lamiastrum ( Lamium ) galeobdolon, of Galinm odoratum and Melica uniflora and, in
mountains, various Dentaria spp., forming a richer and more abundant herb layer than in the
forests of 9110 and 9120.

Habitat codes:

o Palaearctic Classification: 41.13
o EUNIS: G1.6/P-41.13

o CORINE: 41.13

e BWK: fm, ge, fe

Distribution and estimated area:

o Brussels Capital Region: 204.0 ha (2 sites)
e Flemish Region: 1914.7 ha (8 sites)

e Walloon Region: 11564.9 ha (80 sites)

Major sites:

¢ Brussels Capital Region: Forét de Soignes avec lisiéres et domaines boisés avoisinants et la Vallée de
la Woluwe / Zoniénwoud met aangrenzende bosgebieden en Woluwevallei (Zoniénwoud / Forét de
Soignes, Ter Kamerenbos | Bois de la Cambre, Tournay-Solvaypark | Parc Tournay-Solvay, Vijver
van Bosvoorde | Etang de Boitsfort, Bergoje, Hertoginnedal ) Val Duchesse, Woluwepark | Parc de
Woluwe, Maloupark | Parc Malou), Zones boisées et ouvertes au sud de la Région bruxelloise
Bosgebieden en open gebieden in het zuiden 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 Heuvelland, Zoniénwoud, Bossen

en kalkgraslanden van Haspengouw, Valleien van de Dijle, Laan en 1]se met aangrenzende bos- en
mocrasgebieden, Bossen van het zuidoosten van de Zandleemstreek, Voerstreek

e Walloon Region: Massif forestier de Cerfontaine (Certontaine, Chimay, Couvin, Froidchapelle,
Philippeville), Bassin supé'rieur de la Vire et du Ton (Aubange, Messancy, Musson, Saint-Léger,
Virton), Vallée de la Lesse en aval de Houyet (Dinant, Houyet), Bassin de I’Attert (Arlon, Attert,
Martelange), Bassin de I'lweéne (Ciney, Houyet, Rochefort), Affluents brabangons de la Senne
(Braine-I’Alleud, Braine-le-Chateau, Ittre, Tubize), Massifs forestiers entre Momignies et Chimay
(Chimay, Momignies), Vallée du Ton et Cote bajocienne de Montquinquin a Ruette (Rouvroy,
Virton), Bassin de la Marche (Chiny, Florenville, Meix-devant-Virton), Bois Massart et Forét de

Sivry-Rance (Chimay, Froidchapelle, Sivry-Rance)
Medio-European limestone beech torests of the Cephalanthero-Fagion
Xerothermophile Fagus sylratica forests on calcareous, often superficial, soils, usually of

steep slopes, with a generally abundant herb and shrub undergrowth, characterised by

sedges (Carex digitata, C. flacca, C. montana, C. alba), grasses (Sesleria albicans, Brachypodinm
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pinnatum), orchids (Cephalanthera spp., Neottia nidus-aris, Lipipactis leptochila, E. microphylla)
and thermophile species, transgressive of the Quercetalia pubescenti petraeae. The bush layer
includes several calcicolous species (L_égustrum vulgare, Berberis vulgaris) and Buxus sem pervirens

can dominate.

Habitat codes:

s
o Palaearctic Classification: 41.10 - e NN "
AT TRT ~ S L' i - S ‘I. L
« EUNIS: G1.6 P-41.16 P A i o~
o CORINE: 41.10 o ek R AN £
! L%
e BWK: fk o 'cxfm,.’n—.;__A_,{__ﬁ»l"-\r\__,__.~/“-¢-‘;x

Distribution and estimated area: '\3"\-:-,“.. i i o
« Brussels Capital Region: 20.6 ha (1 site) Aoy, -"‘,'-:‘;’ 'h‘:* a"—"‘j

« Flemish Region: 21.4 ha (2 sites) e f

» Walloon Region: 2780.1 ha (306 sites) L‘"m_‘r;"".’?:'}

Major sites:

e Brussels Capital Region: Forét de Soignes avec lisicres et domaines boisés avoisinants et la Vallée de
la Woluwe | Zoniénwoud met aangrenzende bosgebieden en Woluwevallei (Zoniénwoud | Forét de
Soignes)

o Flemish Region: Plateau van Caestert met hellingbossen en mergelgrotten, Voerstreek

Walloon Region: Bassin de la Lesse entre Villers-sur-Lesse et Chanly (Nassogne, Rochefort, Tellin,
Wellin), Vallée de la Mcuse d’Hastiére a2 Dinant (Dinant, Hastiére), I.a Calestienne entre Marenne et
Hotton (Hotton), Bois calcaires de Nettinne (Somme-Leuze), Vallée de la Lesse en aval de Houyet
(Dinant, Houyet), Vallée de I'Ourthe entre Hotton et Barvaux-sur-Ourthe (Durbuy, Hotton,
Somme-Leuze), Vallée de la Wimbe (Beauraing, Rochefort, Wellin), Vallée de la Meuse de Dinant
a Yvoir (Anhée, Dinant, Onhaye, Yvoir), Bassin de la Lesse entre Villers-sur-Lesse et Chanly
(Nassogne, Rochefort, Tellin, Wellin), Vallée de I’Ourthe entre L.a Roche et Hotton (Erezée,
Hotton, L.a Roche-en- Ardenne, Rendeux)

Sub-Atlantic and medio-European oak or oak-hornbeam forests of the Carpinion betuli

Forests of Quercus robur (or Quercus robur and Quercus petraea) on hydromorphic soils ot 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 degree of saturation. TForests of Quercus robur or

natural mixed forests composed of Quercus robur, Quercus petraea and Car pinus betulus.

Habitat codes:

SRR

ey

L o AN
.

o Palaearctic Classification: 41.24
o EUNIS: G1.A/P-41.24

o« CORINE: 41.24

¢ BWK: qa, fa

Distribution and estimated area:

o Brussels Capital Region: 297.3 ha (3 sites) X
# Flemish Region: 1970.3 ha (17 sites) Dy®
¢ Walloon Region: 219806.0 ha (108 sites)
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Major sites:

e Brussels Capital Region: Forét de Soignes avec lisiéres et domaines boisés avoisinants et la V'allée de
la Woluwe | Zoniénwoud met aangrenzende bosgebieden en Woluwevallei (Zoniénwoud | Forétde
Soignes, Ter Kamerenbos | Bois de la Cambre, Drie Linden Taluds |/ Talus des trois Tilleuls,
Domeinen St. Anna en Hertoginnedal | Domaines Ste Anne et V'al Duchesse, Parmentierpark / Parc
Parmentier, Ter Bronnenpark | Parc des Sources, Maloupark | Parc Malou), Zones boisées et
ouvertes au sud de la Région bruxclloise /| Bosgebieden en open gebieden in het zuiden van het
Brussels Gewest (Krickenput, Buysdellevallei | Vallée du Buysdelle, Fond” Roy), Zones boisées et
zones humides de la Vallée du Molenbeck dansle nord-ouest de la Région bruxelloise | Bosgebieden
en vochtige zones van de vallei van de Molenbeck in het noordwesten van het Brusscls Gewest
(Poclbos | Bois du Poelbos, Laarbeekbos | Bois de Laerbeck, Dielegembos | Bois de Dieleghem)

Flemish Region: Bossen en kalkgraslanden van Haspengouw, Valleien van de Dijle, Laan en 1]se

met aangrenzende bos- en moerasgebieden, Valleigebied tussen Melsbroek, Kampenhout, Korten-
berg en Veltem, Bossen van de Vlaamse Ardennen en andere Zuidvlaamse bossen, Valleien van de
Winge en de Motte met valleihellingen, Bovenloop van de Grote Nete met Zammelsbroek,
Langdonken en Goor, Zoniénwoud, Bossen van het zuidoosten van de Zandleemstreek, Schelde-

en Durme-estuarium van de Nederlandse grens tot Gent, Demervallei

Walloon Region: Bassin tagnard de I'Fau Noire (Doische, Hastiére, Philippeville), La Famenne entre
Eprave et Havrenne (Rochefort), Bois de Grandhan, de Petit Han, de Famenne et de Biron (Durbuy,
Erezée, Hotton), Vallée de la Mcuse en amont d’Hastiere (Beauraing, Doische, Hastiére, Houyet),
Bassin tagnard de ’Eau Blanche en aval de Mariembourg (Couvin, Doische, Philippeville), Massif
forestier de Certontaine (Cerfontaine, Chimay, Couvin, Froidchapelle, Philippeville), Camp militaire
de Marche-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 Vachau (Ciney, Houyet,
Rochefort), Bassin de I’Hermeton en aval de Vodelée (Doische, Florennes, Hastiere, Philippeville)

9180 - (*) Tilio-~lcerinn forests of slopes, screes and ravines

Mixed forests of secondary species (.-Acer psendoplatanns, Fraxinus excelsior, Ulmus glabra, Tilia
cordata) of coarse scree, abrupt rocky slopes or coarse colluvions of slopes, particularly on

calcareous, but also on siliceous, substrates.

Habitat codes:

o Palacarctic Classification: 41.4
o EUNIS: G1.A/P-41.4

o CORINE:: 41.4

o BWK: ck,es

Distribution and estimated area:
o Walloon Region: 2991.3 ha (89 sites)

Major sites:

¢ Walloon Region: Bassin inféricur de ’Ourthe orientale (Gouvy, Houftalize,
La Roche-en-Ardenne), Vallée de la Molignée (Anhée, Florennes, Mettet, Onhaye), Vallée de
I’Ourthe entre Bomal et Hamoir (Durbuy, Ferrieres, Hamoir, Ouffet), Haute-Wamme et Masblette
(L.a Roche-en-Famenne, Marche-en-Famenne, 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 ’Ourthe entre Comblain-au-Pont et Angleur (Chaudtfontaine, Com-
blain-au-Pont, Esneux, Ii¢ge, Neupré, Sprimont), Basse-Vierre (Chiny, Herbeumont, Léglise,
Neufchdteau, Tintigny), Vallée de la Warche et du Bayehon en aval du barrage de Robertville
(Malmedy, Waimes), Massif forestier de Daverdisse (Daverdisse, Libin, Tellin, Wellin)
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Old acidophilous oak woods with Quercus robur on sandy plains

Acidophilous forests of the Baltic-North Sea plain, composed of Quercus robur, Betula pendula
and Betula pubescens, often mixed with Sorbus aucuparia and Populus tremula, on very
oligotrophic, often sandy (or moraine) and podsolised or hydromorphic soils; the bush

layer, poorly developed, includes Frangula alnus, the herb layer is formed by Descham psia

[lexnosa and other grasses and herbs of acid soils (sometimes includes Molinia caerulea), 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).

Habitat codes:

W Y
o Palaearctic Classification: 41.51 and 41.54 1 P2 -H_'-l_l
AR s e
« EUNIS: G1.8/P-41.51, G1.8/P-41.54 ¢ s Ly P o
o CORINE: 41.51 and 41.54 :}\ ’ S5 g i "'.:f-‘,
o BWK: gb within the borders of old forest h"d’“gpfu:u%\vww’g‘b_ p
\ : % 3

o . - | (oo
Distribution and estimated area: P 4 > F i
o Brussels Capital Region: 36.0 ha (2 sites) ‘1 X ;f“’? '.‘:..ﬁ' ) r-f“é
o Flemish Region: 1767.5 ha (16 sites) T ‘L gt %"
« Walloon Region: 1273.8 ha (31 sites) 1“1-‘1}

Major sites:

e Brussels Capital Region: Forét de Soignes avec lisieres et domaines boisés avoisinants et la Vallée de
la Woluwe /| Zoniénwoud met aangrenzende bosgebicden en Woluwevallei (Forét de Soignes |
Zoniénwoud), 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 heidegebieden ten oosten van Antwerpen, Heesbossen en vallei van Marke
en Merkske en Ringven met valleigronden langs de Heerlese Loop, Abeek met aangrenzende
moerasgebieden, Mangelbeek en heide- en vengebieden tussen Houthalen en Gruitrode, Bossen,
heiden en valleigebieden van zandig Vlaanderen: westelijk 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

Walloon 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, L.ouvain-la-Neuve),
Vallée de la Lembrée et affluents (Aywaille, Durbuy, Ferriéres, Stoumont), Vallée de la Lasne
(Rixensart, Wavre), Massif forestier de Daverdisse (Daverdisse, Libin, Tellin, Wellin), Fagnes de
Stavelot et vallée de I’Eau Rouge (Jalhay, Malmedy, Stavelot), Bois de la Géronstere (Jalhay, Spa),
Vallée de la Dyle 4 Ottignies (Ottignies, Louvain-la-Neuve, Wavre)

(*) Bog woodland

Coniferous and broad-leaved forests on a humid 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 Betula pubescens, Frangula alnus, Pinus sylvestris, Pinus rotundata and Picea abies,
with species specific to bogland or, more generally, to oligotrophic environments, such as

Ulaccinium spp., Sphagnum spp., Carex spp.
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Habitat codes: o A

- o ST Sags
e Palaearctic Classification: 44.A1 to 44.A4 A S ’.7}-." 3 Y
O N e A e
« EUNIS: G1.5/P-44.1, G3.E/P-44.4 ( ; “yd ;.,m"_,",- . 7
o CORINE: 44.A1 and 44.A4 tr g s QN' e
¢ BWK: vt A '\T\"fw"'lh.fﬁ-,«“ ,".'\“\-\r-—-f“*’ Ay
. eI r, 3 5w
L. g . ;? )
Distribution and estimated area: vowia L ."M: rf3
e Flemish Region: 43.0 ha (14 sites) i‘: : : 'f? .r_._r,ﬁ ; ;;r"i
« Walloon Region: 3108.2 ha (54 sites) i Yo
Ln\\;‘&ﬁﬁf}
N

Major sites:

o FlemishRegion: Vallei- en brongebied van de Zwarte Beek, Bolisserbeek en Dommel met heide en
vengebieden, Demervallei, Bovenloop van de Grote Nete met Zammelsbroek, Langdonken en
Goor, Valleien van de Dijle, Laan en I Jse 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 Winge en de Motte met vallei-
hellingen, Hageven met Dommelvallei, Beverbeekse Heide, Warmbeek en Wateringen

Walloon Region: Fagnes de la Polleur et de Malmedy (Malmedy, Waimes), 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-
Hubert, Tellin, Tenneville), Vallées du Ruisseau de Mellier et de Mandebras ({1abay, Léglise, Neuf
chateau), Vallée de la Hulle (Gedinne), Vallée de I’Ambléve entre Montenau et Baugné (Amel, Malmedy,
Waimes), Fagnes du Nord-Est (Eupen, Raeren, Waimes), Bassin supérieur de la Salm (Gouvy, Vielsalm)

(*) Alluvial forests with .<1/nus glutinosa and Fraxinus excelsior (.lno-Pandion, A Inion incanae,

Salicion albae)

Riparian forests of Fraxinus excelsior and .Alnus glutinosa, of temperate and Boreal Europe
lowland and hill watercourses (44.3: A/no- Padion); riparian woods of A/mus incanae of montane
and submontane rivers of the Alps and the northern Apennines (44.2: .-lnion incanae),
arborescent galleries of tall Salix alba, S. fragilis and Populus nigra, along medio-European
lowland, hill or submontane rivers (44.13: Salicion albae). All 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 (I'//ipendula nlmaria, Angelica sylvestris, Cardamine spp.,
Rumex: sanguinens, Carex spp., Cirsium oleraceunz) and various vernal geophytes can occur, such
as Ranunculns ficaria, .Anemone nemorosa, .<1. ranunculoides, Corydalis solida.

P 39

] . ot
Habitat codes: it A "_”:_ h Y
o Palaearctic Classification: 44.3, 44.2 and 44.13 / iz A ! Wi -‘1‘: .‘L.‘_;
o EUNIS: G1.2/P-443, G1.1/P-44.2, G1.1/P-44.13 | ° e W Y
« CORINE: 44.3, 44.2 and 44.13 A ﬁ v ’mﬁ*""\ﬂ“&"ﬂ 'k
¢ BWK: va, vo, vm, vc, vf, vn el " ; ol .'.'.:‘.'. :.
b"xﬂ_l of P d et ale

istributi : 2, S e e
Distribution and estimated area: a1y '-;f?' ok .:}—f i
e Brussels Capital Region: 46.3 ha (3 sites) i o
« Flemish Region: 46325 ha (32 sites) : M‘g‘;ﬁ%
e Walloon Region: 7199.5 ha (200 sites) e’
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Major sites:

« Brussels Capiral Region: Forét de Soignes avec lisiéres et domaines boisés avoisinants et la Vallée de
la Woluwe | Zoniénwoud met aangrenzende bosgebieden en Woluwevallei (Zoniénwoud | Forét de
Soignes, Bergoje, Hertoginnedal | Val Duchesse, Ter Bronnenpark | Parc des Sources, Maloupark /
Parc Malou), Zones boisées et ouvertes au sud de la Région bruxelloise /| Bosgebieden en open
gebieden in het zuiden van het Brussels Gewest (Kinsendaal /| Kinsendacl, Krickenput, 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 /| Bosgebieden 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 Region: Bovenloop van de Grote Nete met Zammelsbroek, Langdonken en Goor, Bossen en
heiden van zandig Vlaanderen: oostelijk deel, Valleien van de Winge ¢n de Motte met valleihellingen,
Bossen van de Vlaamse Ardennen en andere Zuidvlaamse bossen, Schelde- en Durme-estuarium van
de Nederlandse grens tot Gent, Valleigebied tussen 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 moerassen rond Turnhout, Vallei- en brongebied van de
Zwarte Beek, Bolisserbeek en Dommel met heide en vengebieden

Walloon Region: Vallées du Ruisseau de Mellier et de Mandebras (Habay, Léglise, Neufchateau),
Bassin de la Semois d’Etalle a Tintigny (Etalle, Habay, Tintigny), Basse-Vierre (Chiny, Herbeu-
mont, Léglise, Neufchateau, Tintigny), Marais de la Haute Semois et Bois de Heinsch (Atlon,
Attert, Ftalle, Habay), Haute vallée de I’\isne (Erezée, La Roche-en-Ardenne, Manhay, Rendeux),
Bassin inférieur de ’'Ourthe orientale (Gouvy, Houffalize, La Roche-en-Ardenne), Massif forestier
de Daverdisse (Daverdisse, Libin, Tellin, Wellin), Haute-Wamme et Masblette (La Roche-en-
Famenne, Marche-en-Famenne, Nassogne, Saint-Hubert, Tellin, Tenneville), Bassin de la Lomme
de Poix-Saint-Hubert a Grupont (Libin, Saint-Hubert, Tellin), Vallée de la Hulle (Gedinne)

91FV - Riparian mixed forests of Quercur robur, Ulnins laevis and Ulmus minor, Fraxinus excelsior or

256

Fraxinus angustifolia, along the great rivers (Ulmenion minoris)

Forests of hardwood trees of 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 soil may be well drained
between inundations or remain wet. Following the hydric regime, the dominating woody

species belong to Fraxinus, Ulmus ot Quercus genus. The undergrowth is well developed.

Habitat codes:

o Palaearctic Classification: 44.4 o 7 \ oY '.1 )
. > s e .
« EUNIS: G1.2/P-44.4 7 > W 1057
« CORINE: 44.4 Y gt e SN
4 v, oL g
e BWK: ru Maas | Meuse valley (Vo SV S L ph Nl \
\ S e b
L LT - L] "\(;:";
Distribution and estimated area: X e ‘38 4 ~
5 . . s . ® v
o Flemish Region: 0.6 ha (1 site) T }s jor _.,-"f b
o Walloon Region: 22.6 ha (5 sites) . L} ?{
LA o« B
e~ 5t
Sites: s

o Flemish Region: Uiterwaarden langs de Limburgse Maas met Vijverbroek

o Walloon Region: Vallée de la Meuse de Dinant a Y voir (Anhée, Dinant, Onhaye, Yvoir), Vallée de
la Meuse en amont d’Hastiére (Beauraing, Doische, Hastiére, Houyet), Vallée de la Lesse en aval de
Houyet (Dinant, Houyet), Vallée de la Meuse a Huy et vallon de la Solieres (Amay, Huy, Wanze),
Vallée de la Sambre en aval de la confluence avec ’Orneau (Floreffe, Namur)
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CHAPTER 6

BIODIVERSITY OF THE REGIONS AND NORTH SEA

Biodiversity in the Brussels Capital Region

Machteld GRYSEELS

1. INTRODUCTION: THE PARTICULAR STATUS OF THE REGION

The Brussels Capital Region holds a distinctive position due to its limited area (£ 160 km®)
and its very high urbanisation level, high population density (almost 1 million inhabitants),
tight infrastructure network and intense economic activity. It appears as a small, highly

urbanised island embedded in the Flemish Region.

Available historical information on biological diversity within the Brussels Capital 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: many naturalists used to carry out their activities close to home, when
transport was more difficult than nowadays. Nature is often better known in urban areas
than anywhere else! It does not explain everything however. Cities did not develop at
random locations but were generally situated near rivers (for water and transport), forests
and rocky outcrops (for fuel and construction), arable land (for food production), ctc. 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 (clays, 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 (LEBRUN 1998). Thanks to this particular context, the flora and fauna
developed a very high biological diversity, which, from the medieval period till the 20™

century, was positively influenced by human activities.

During the 20™ century, the rich biological heritage developed during centuries did not
escape the general loss of biodiversity observed all 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 variety of biotopes, both relict and newly developed (even typically urban
ones), and the good contact and exchange possibilities have led to a typical urban

biodiversity 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 relics of the
periphery (rural subregion) (GRYSEELS
1998a, BRICHAU et a/. 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 1998a).

1.1. Green spaces

1.1.1. Private green spaces

Green spaces linked
with roads

3%
Railway verges
3%

Private gardens

Forests
4 32%

20%

Public parks and
gardens
12%
Derelict land

7%
2%
Agricultural areas Open-air recreation
% areas
4%

Private large domains
10%

Cemeteries

1

Types of green spaces in % 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

1.1.3. Green spaces linked to the railway infrastructure

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) .

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 relic and/or marginal farming land spontaneously colonised

by vegetation. They are refuges for both relic and typically urban flora and tauna, with a

mix of indigenous and exotic species. Derelict lands amount to about 613 ha and are subject

to a very high urbanisation pressure.

! The entire 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 rivers, 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 AREAS OF HIGH BIOLOGICAL VALUE

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
framework 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 relics 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
function 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 all 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% 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 Woluwe river valley with its semi-natural parks,

forest relics, agricultural derelict land and wetland areas in the south-west, forest and
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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;

o forests on limestone;

« alluvial alder and ash forests;

« semi-natural grassland;

« dry grassland on acid (heathland relic) and limy soil;

» marsh vegetation (sedge and reed vegetation);

« eutrophic ponds with marsh vegetation;

o brushwood in various colonisation stages and various environments (industrial, urban,

railways or agricultural environments).

A detailed description of the ecosystems can be found in the text accompanying the
Biological Evaluation Map of the Brussels Capital Region (BRICHAU e a/. 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. In 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, ot into large wooded parks. They comprise mainly acidophilic beech or oak
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The Laarbeekbos | Bois du Laerbeek is situated in the northwestern part of Brussels and characterised among
others by wild garlic carpets in springtime (photograph by M. GRysEELS, 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 Diclegembos | Bois de Dieleghem- that developed during
the afforestation of former calcareous sandstone quarries. They consist of beech and oak on
calcareous soil, with abundant growth of wild garlic (.A/ium ursinum) 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 alder 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 contourin 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 all fitted out with
artificial and/or reinforced banks and may be influenced by plantations, they occasionally
feature natural aquatic plants andjor riparian vegetation. Most of the ponds serve as suitable
habitat for fauna, among others birds and bats. This is particularly the case of some of the
large ponds in the Woluwe 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 of dry meadows and heathland used to be widespread on the
Brusselian sands. It 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
(Calluna valgaris) can be encountered occasionally on these 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 hands 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 soil) where vegetation develops spontaneously. Well-
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 environment. All stages of vegetation development 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 ditferent periods in time and
their topography has been altered by the addition of various types of soil material as well as
soil shifting. This ecological multiplicity, with accompanying side 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.

Apart 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 (.- pus apus) 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 davidii.
3. ACTIVITIES AND THREATS TO BIODIVERSITY

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 animals 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:
IBGE-BIM (1997), GRYSEELS & ONCLINCX (1994), GRYSEELS (1998b), ONCLINCX e/ al.
(1998, 2000).

3.1. High population density

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-Joost | 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. [n addition, there is also real pressure from the commuters, whose

number is estimated at least at 300,000 a day.
3.2. Occupation of space

About half (47%%) of the region’s total surface area is built up. Traffic infrastructure
occupies 2,485 ha (15% 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 take up the

remainder (26%).

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°% for the

traffic infrastructure, as compared to a rise of 9% and 11.6% respectively in the 1980s.
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Nevertheless, vast open spaces are still converted into offices, dense housing 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 especially at stake.

The ecological consequences of this high level of urban development are the following:

o 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 available;

« 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:

« soil is increasingly impenetrable to rainfall, with local drought or local flooding as a
consequence;

o a gencral drying up is caused by groundwater pumping for soil stability (underground
buildings and spaces, underground traffic infrastructure, etc.) and the drainage of wet-

lands for construction purposes.

3.3. Pollution

3.3.1. Atmospheric pollution

In all major agglomerations, tratfic and domestic heating have replaced industry as the main
source of atmospheric pollution. The Brussels Capital Region 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 SO,, NOy, 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 CO, and SO, emissions and 45%, of N,O. Transport
accounts for about 80° of CQ, NH; and polycyclic aromatic hydrocarbons (PAH)
emissions, 580 of NOy and 69% of lead. Industrial processes are the main contributors

to CHy, dioxin, cadmium and mercury emissions.

Atmospheric pollution contributes to two major environmental problems, acidification and
eutrophication. Acidifyving emissions disrupt air, surface water and soil composition and
can contribute to forest decline, even though their direct effects are difticult to apprehend.
Eutrophication is caused by an excessive supply of nitrogen compounds. Its 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 herbs. 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 diversity (see

subchapter 4).

3.3.2. Water pollution

P
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Water pollution constitutes a huge problem in Brussels. There is 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-equivalents. However, a new and large water treatment installation is under
construction in the north of the agglomeration. It should be able to treat 1,100,000

inhabitants-equivalents and would cover the northern and Woluwe hydrographic basins.

Most of the waterways are still used for the discharge of waste water and are therefore of
very poor water quality. The Senne receives all rain water and all waste water. Conse-
quences are: low concentrations in dissolved oxvgen (less than 1 mg/l during a 1998 survey,
indicating heavy pollution), high amounts of total nitrogen concentration and sludge
pollution with heavy metals. The Belgian Biotic Index, used to characterise the biological
quality 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 1998 survey has shown that water quality decreases between its regional entrance
and exit points, with a change from six to five in the Belgian Biotic Index. Important
deterioration in the water quality may also occur during accidental pollutant flows as well as
during droughts, when water quality decreases through eutrophication, mineralisation and

decomposition of accumulated sludge.

Luckily, the picture is not completely dark. A number of surface waters still show excellent
water quality, as for example in the Woluwe river basin. The 1998 study indicated that
nitrogen and phosphorus concentrations were low all 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 designed 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 flows, feed the ponds and wetland areas and
reduce the quantity of water to be processed in the treatment stations, as well as limit
flooding problems. An improvement in the quality 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. Soil pollution

Soil pollution has mainly an historic origin. It is feund on old industrial sites and old waste
dumps. Problems are mostly linked to soil and surface water. Its effects on biodiversity have

not been investigated vet.
3.3.4. Noise pollution

Noise is the greatest environmental nuisance in Brussels, with transport (road, railway and
air) considered as the main source of acoustic discomfort. [t 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. FExcploitation ef natural resources

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 rely on 8,500 ha of green
spaces, of which half is public but not always within reach: only 2,86() ha are accessible to
the inhabitants as public parks and forests. On average, an inhabitant in Brussels has access
to about 30° m of public greenery. If the Sonian Forest is not taken into account this
decreases to about 9 m”. Moreover, this figure depends on the area of the city, as access to
greenery ranges from less than 1 m” in the town centre to more than 20 m* per inhabitant in

the peripheral neighbourhoods.

Thereis a big difference between urban parks and larger semi-naturalareas. Degradation 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 however a real threat to biodiversity. It has reached alarming levels. The

following observations can be made:

« visitor pressure is too high, especially during weck-ends (exact figures are not available).
Related problems are traffic congestion and increased areas used as parking spaces;

 too many 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 soil and vegetation;

o 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), soil 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 social role of the green areas. More importance should therefore be

given to education and public awareness.

3.6. Human impacts on semi-natural areas

2

—
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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- can 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 spontancous 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

relic semi-natural areas.
3.7. Alien and invasive 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 contactand
exchange possibilities all 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 URBAN THREATS AND ALIEN SPECIES

Reliable and recent overview data about species in the Brussels Capital Region are available
for the following gr\oups: mammals, birds, amphibians, reptiles, higher plants, mosses,
macrofungi and lichens. Since 1992, data collection has been co-ordinated within the
framework of the establishment of a bio-indicator information network (IBGE-BIM

1998). Only fragmentary recent information is available for invertebrate species.

As the Brussels Capital Region is embedded within the Flemish Region, data interpretation
tor 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 taxonomic 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 (GRYSEELS 1998c).
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 taxonomic
groups. It should be noted, as presented in table 1, that all vertebrate species except fish

are legally protected in Brussels.
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Table 1. Estimation of species numbers for major groups in the Brussels Capital Region. [*' The *Regional Law pertaining to wild fauna and hunting’ (29 \ugust 1991) protects all vertebrates (except fish),
and bans all hunting; © Wild flora is only protected by the federal law ‘Pertaining to measures aimed at protecting certain plant species growing in the wild’ (16 February 1976), which is not adapted
to the rarc urban flora and its threats.]

Groups Total Indigenous Exotic Endangered Vulnerable Declining Extinct Legally Remarhs
(since £ 1950)) protected
Mammals 42 (+ o7) 39 (+ 02) 3 7 11 U Al Status of at least 10 spp.
(DEVILLERS et al. 2000) unknown; at least 6 others
are rarc
Birds 99 90 9 8+ 0 18 12 + 15-20 AllY
(WEISERBS & JacoB 2001)
Ampbhibians 7 (82) 6 (7?) [ 1(1) 5 3 42) Al
(WriskrBS & Jycon 2001)
Reptiles 3 (12) 3 (42) 1 1(12) 1 2 AV
(WEISERBS & | \cob 2001)
Fish No detailed data available
Invertebrates No detailed data available
Higher plants + 730 + 580 £ 150 + 065 £ 02 v 18~ 144 Rare + vulnerable +
(GRYSEELS 1998c) endangered spp. = =+ 231
Mosses 223 223 19 6" ? 40 17
(VANDERPOORTEN 1990)
Macrofungi £+ 913 1 Total recorded spp.
(VANHOLEN et a/. 2000, 2001) (2t century) = * 1,334
Lichens 30 Total.recorded spp.

(VANHOLEN e a/. 2000, 2001)

ot centurv) = £ 120




4.1.

Mammals

Most of this subchapter has been compiled using the tollowing information: DEVILLERS &
DEVILLERS-TERSCHUREN (1997, 1998a, 1998b, 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 fiber), wolf (Canis lupus), brown bear (Ursus
arctos) and dormouse (Muscardinns avellanarins), disappeared before the 20"™ century. Other
extinctions occurred only recently: the otter (Lutra lutra) disappeared in 1990 and the
badger (Meles meles) in 1993. '

The presence of a further 6 species is probable or possible. These numbers retlect a rather
high species richness for the small surtace concerned (16 km?). It is close to, or slightly
above, the richness expected on the basis of the continental species-area curve. The
important forest cover in the region is no doubt one of the main reasons for this richness,

combined with the total protection of mammals since 1991.

Bats represent a particularly significant part of the mammalian fauna, with 14 species known
to occur and a further 3 whose presence is probable (out of a total of 19 species recorded in
Belgium). The soprano pipistrelle (Pépistrellus pygmaens) was discovered as recently as 2002,
This chiropterological richness can be explained by the very high biological value of the
Sonian Forest, coupled to favourable feeding grounds in its periphery, in particular above
and around the ponds of the Woluwe river hydrographic network. The presence of many
old trees with cavities, both in the Sonian Forest and in the nearby parks, is essential as most
of the sensible species are tree- or forest-dwelling species (e.g. Nyctalus noctula, Myotis
danbentonii). Nevertheless, city buildings also offer opportunities for house-dwelling species
(e.g. Pipistrellus pipistrellus, Eptesicus serotinus). The common pipistrelle (P. pipistrellus) is

certainly the most frequent species in the city.

The richness in bat species has justified the designation of Natura 2000 areas in the Brusscls
Capital Region (figure 2) (GRYSELRLS 19906). The Sonian Forest hosts three species of Annex [l
of the Habitats Directive: the greater mouse-eared bat (AMyotis myotis), notch-eared bat (Myotis
emarginatus) and barbastelle bat (Barbastella barbastellus). Other populations of international
importance found in Brussels include Natterer’s bat (Myotis natterers), Daubenton’s bat (Myot/s

danbentonir) and the pond bat (Myotis dasycneme).

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) are the main causes ot their vulnerability. An indirect
threat for bat populations is the decrease in insect diversity and abundance due to habitat
loss and pesticide use. House-dwelling specices also suffer from the closure of openings in
church and house roofs, carried out to prevent pigeon damage. Measures 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 historic
ice houses to host bat populations, as it is already carried out in other regions of Belgium

(IBGE-BIM 2001, 2002).



Urban populations of fox (I #lpes wulpes), hedgehog (Erinacens europaens), red squirrel
(Sciurus rulgaris) and roe deer (Capreolus capreolus) 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 closer into the
city, 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 (KERVYN e/
al. 2001, DE BLANDER e/ a/. 2002).

Hedgehogs are linked to the presence of scenic parks and the important surface of private
gardens. Red squirrels are increasingly spreading into dense urban areas from their
important source population in the Sonian Forest. This progression is carried out via
wooded scenic landscape parks, private estates and private gardens (VERBEYLEN ef a/. 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 those ‘nice animals’. The suburban
population of roe deer is limited to the Sonian Forest, where it is under severe pressure.
Population estimations suggest a presence of less than 100 individuals. Stress is linked to the
disturbance caused by dogs and visitors, as well as to forest fragmentation due to road and

railway infrastructures.

Several species have become very rare and are threatened. This includes most mammals
linked to forest environments. Mustelids are a noteworthy example. Stoats (Mustela erminea)
are nearly exclusively limited to the Sonian Forest, while weasels (Mastela nivalis) seem to be
somewhat more frequent both in the Sonian forest and in other forested areas of the region.
The western polecat (Mustela putorius), beech marten (Martes foina) and pine marten (Martes

martes) are rather uncommon and difficult to observe.

Three exotic mammals are found in Brussels: the brown rat (Rattus norvegicus) (although
generally not considered any more as an exotic species), muskrat (Ondatra gibethicus) and
Siberian chipmunk (Tamias sibiricus = Euntamias sibiricus). 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. sibiricus is interesting (RIEGEL e#
al. 2001). The species established a stable population from the release of captive-bred
animals in the 1970s. Until now, its presence has been recorded only in the Sonian Forest,
where it has constituted substantial populations reaching up to 2,000 individuals. Its
prevalence has been suggested as a possible cause for the severe regression of bird
populations, particularly 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 or less stabilised for wetlands and wooded
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4.2, Birds

habitats thanks to site protection and ecolagically-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 (1992-1997), WEISERBS
& JACOB (1996, 1998, 19992, 2000, 20012, 2001b), WEISERBS e# a/. (1997), DE SCHUTTER e/
al. (1998), VANGELUWE & ROGGEMAN (2000).

The avian fauna of the Brussels Capital Region comprisesabout 100 breeding species, which
is quite typical for an urban area of this size. lt is estimated that, in a medium-term
petspective, 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 both in terms of

species and abundance.

Table 2. Evolution of the avitauna composition since 1960 (after WEISERBS & JAcoB 2001b).

1961-1968 1973-1977 1989-1991 1997-2001

Source LipPENS & WILLE " DEVILLERS e/ al. RABOSEE et al. WEISERBS & JACOB,
1972 1988 1995 in prep.

Indigenous RS 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 both in
terms of the number and the distribution of species. For the period 1989-1991, an average of
36 species per km” was observed, with a range of 12 to 71 species per km®. Omnipresent
species are heavily represented and are favoured by the fact that they are well tolerated and
that all indigenous bird species are protected. Consequently, opportunistic Columbidae and
passerines are widespread and abundant and can be observed at close range (e.g. Columba
palumbus, Turdus merula, Pica pica). Two anthropophilous species linked to the urban
environment, the black redstart (Phoenicurus ochraros) 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.
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Amongst those species that adapt to city life, the peregrine falcon (Falco peregrinus)
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 (Falco tinnunenlus and Aeci piter nisus). 1t 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 (feral pigeons!). The presence since 1966 of a colony of grey
herons (.Ardea cinerea) in the Royal Domain should also be noted (141 nests were recorded in
2001).

Several species in regression in Belgium have been declining more rapidly in Brussels than
in the neighbouring regions. The numbers of house martins (Delichon nrbica) 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 (Hirando rustica) is undoubtedly related to agriculture intensification and, in
the Brussels region, to the gradual disappearance of farms and agricultural areas. The
dramatic decline of the house sparrow (Passer domesticus), 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. Several 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 (Cueulus canorus) and golden oriole
(Oriolus oriolus) have disappeared. The tree pipit (Awthus trivialis), redstart (Phoenicurus
phoenicurus) and wood warbler (Phylloscopus 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 1990).

Outside the nesting season, the arrival 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 less 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 (Paro cristatus) or the black swan (Cygnus atratus) 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, .dix 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 done so for over 20
years. The ring-necked parakeet (Psittacula krameri) 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 1974 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 in
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,.feeding by citizens does make a sizeable

contribution to the parakeet’s diet.

The monk parakeet (Myiopsitta monachus) 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 (Psittacula enpatria) 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. &rameri has raised concern about the potential increase in this new
species. In 1999, as the numbers of P. expatria 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. krameri, the issue of the impact of P. espatria on the indigenous fauna has been raised. 1t
essentially concerns the competition with indigenous cave-dwelling species. P. eupatria
being more robust, the interaction with indigenous species could be different from
P. krameri. 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 (Cygnas olor) has been domesticated and commonly found as eatly
as the 19™ century. The urban population is stable. Interaction with indigenous birds (e.g.
Podiceps cristatus, Fulica atra) and the destruction of nests have been reported but the small
population has very little impact on the indigenous fauna. The Egyptian goose (.-1/opochen
aegyptiacus) is breeding since 1984. Twenty-seven nesting couples were recorded in 1990-
1991, whereas 234 individual bitds 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 indigenous waterfowl population reductions
at regional level. This provisional conclusion could be explained by the fact that densities of
A. aegyptiacus 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 galericulata), introduced for ornamental purposes, has been
reproducing freely in Brussels since 1989. It most often stays in damp 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 (Chloe phaga picta) comes from the Royal Domain and has formed a
small urban population of less than 5 nesting couples. Its threat potential will depend on its
reproduction rate in future years. Initial observations indicate that it is currently not very
aggressive and not very prolific. A likely important breeding species is the Canadian goose,
Branta canadensis, as it has been increasing significantly in other regions of the country.
Several 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 (Branta
lencopsis), 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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putrposes. The ban on hunting in the Brussels region has led to a halt in the replenishing and
artificial feeding of the species. As a result, its numbers gradually fell. The other species,
Columba livia (rock dove or feral pigeon), settled in the first half of the 20 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 scourge for buildings.
4.3. Amphibians and reptiles
General information can be found in PERCSY (1998) and WEISERBS & JAcOB (2001).

The herpetofauna of Brussels is currently composed of 10 indigenous species: three reptiles
and seven amphibians. The natural occurrence of some of these species can be debated,
particularly of the grass snake (INatrix natrix) and the common midwife toad (Afyfes
obstetricans). The grass snake reproduces in the marshy areas of Jette-Ganshoren, whereas
two populations of unknown origin of .4. 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 (photograph by M. GRYSEELS,
BIM-IBGE).
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Ampbhibians 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 therefore 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 animals 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 many
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 aquaria, 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 by the young
turtles (i.e. individuals less than five years old). Vegetation is a major source of food for
adults. In 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 medium-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 ridibunda and R. perezi have been 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 frogs (i.e. the pool frog, R. /essonae), with which
they produce hybrids (Rana escalenta 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, Invertebrates

Synoptic data on invertebrates are not yet available. Several studies have been carried out,
providing information on a few taxonomic groups. Some 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 e/ a/.
1987). The presence of the endemic coloured form of the beetle Carabus anronitens var.

putzeysi is well documented. Another interesting characteristic concerns the presence of
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viable populations of the stag beetle (Lucanus cervus), not only in the Sonian Forest but also
in adjacent forest parks and forest relics 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 praedatus) and several rare species (e.g. .Achaearanea simulans and
Walckenaeria corniculans). A population of about 100 individuals of the rare spider Azypus
affinus 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 (Qedipoda

caernlescens) 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 and Lasius
niger were the most 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 BISEAU 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 obridella). This moth species has been spreading
throughout central, southern and western Europe over the last 15 years, causing severe
damage to Aesculus species and in particular to the horse chestnut, .desculus 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 control strategy for C. ohridella.

Special attention has also been given to the arrival 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 (Trypodendron domesticum, T. signatzm and .Anisandras dispar) are indigenous to the
Belgian fauna and cannot be considered as exotic invasive species, but a fourth species,
Xylosandrus germanus, is an alien introduced from East Asia (Japan, China). Interestingly,
this species is more specifically found in the Sonian Forest and not in Wallonia. The

moment of its arrival 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
(GREGOIRE 2002).

An emerging problem concerns the arrival of the
multicoloured Asian ladybird, Harmonia axyridis (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-
6 mer of 2002 showed that the ladybird was able to

The multicoloured Asian ladybird Harmonia axyridis (Coleoptera, rePrOduce in the wild. The extension of H. axyridis is

Coccinellidae) is sold by private companies as biological contro} followed with great attention, as it has shown compe-
agent ot aphid populations. Reproductive populations have now
been found in the wild at several Belgian locations (photo by S.
BAUER, courtesy of ARS, USDA). duction in North America.

titive abilities towards native species during its intro-

4.5. Higher plants

This subchapter has been compiled using IBGE-BIM (1999), GRYSEELS (1998c), SAINTE-
NOY-SIMON (1995, 1996, 1998, 2001) and GODEFROID (19962, 1996b, 2001).

An exhaustive inventory of higher plants was carried out in 1991-94. 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 psendo-
narcissus), as well as species like Gagea spathacea, Carex strigosa and Tamus communis. The
medio-European and sub-medio-European elements are represented by species such as
Oreopteris limbosperma and Phyteuma spicatum. Even the sub-Mediterranean element is

present, with species like Ceterach officinalis and Ophrys apifera.

Out of the 730 species, at least 231 indigenous species are considered to be rare, vulnerable
and even threatened. Interesting and very rare species include Avristolochia clematitis,

Lycopodinm clavatum and Neottia nidus-avis.

The flora of Brussels is made up of the following eco-sociological groups:
o 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. Fyacinthoides non-scripta,
Anemone nemorosa),

species of wood fringes: 14% of the urban flora (e.g. Aegopodinm podagraria, Silene 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.
Aspleninm ruta-muraria, Cymbalaria muralis);

species of humid grasslands: 10% (e.g. Carex disticha, Lychnis flos-cucaly);

species of water and wetlands: 10% (e.g. Ca/tha palustris, Phragmites australis),

pioneer species of semi-natural habitats: 8% (e.g. Centaurinm pulchellum, Scirpus setacens);
heath species of dry and poor soils: 3%0. They are found as relics in the Sonian Forest and

surroundings (e.g. Calluna vulgaris, Molinia caernlea).

The specific floristic richness varies greatly and depends on the localisation in the region.

The densely urbanisedurbanised centre hosts only about 50 species per km?, Species

richness at the periphery can reach 200-250 species per km” in forested areas (e.g. Sonian

. 2 . . .
Forest) to 300 species per km~ in semi-natural relic 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. GRYSEELS,
BIM-IBGE).
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adjacent to derelict land in direct contact to railway areas. The species richness in 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 arrival of new, exotic species. It
shows that the railway network canact as ‘green corridors’ and support significant areas of

biodiversity importance.

Vegetation composition in Brussels is characterised by the presence of many exotic species,
as approximately 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 accidental introductions, mostly by road,

railway or boat transport.

GODEFROID (1996a) and SAINTENOY-SIMON (2001) provide an interesting survey of the
origin of the naturalised plants: 16°% have an American origin, with about 30 naturalised
species; 16%6 African, with only one naturalised species; 34% Asian, with 12 naturalised
species and 34% European, with about 10 naturalised species. The presence of introduced
(and naturalised) exotic 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, soil enrichment with construction rubble and

climate warming.

It is generally accepted that the flora of Brussels has become impoverished due to
urbanisation impacts such as the loss and fragmentation of habitats as well as intensive
recreation pressure. From 1943 to 1990, at least 187 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 arrival of non-

indigenous species.

The introduction of alien species on derelict lands and in relics 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.

In 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 and forest fringes and suppress every other species. The giant hogweed
(Heraclenm mantegazzgianum), a dangerous plant whose phototoxic substances can cause

injuries to the human skin, has been locally present for more than 50 years. During the
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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 less 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
inaequidens, 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 with indigenous species. A well-known example is the buttertly bush (or
summer lilac), Buddleia davidii. This exotic shrub of Chinese origin now feels quite at home
in Europe, where it was introduced as an ornamental during the 19® century. It 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
buttertlies. However, the question whether such exotic species really lead to the enrichment

of the urban flora remains a point of discussion.
4.6. Mosses

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 (V ANDERPOORTEN 1997).

The richest area in mosses of the Brussels region is the Sonian Forest, where for example
Sphagnum fle. xuosumand a few very rare species such as Ephemerun: stellatum are found.
Recent research by SOTIAUX ef a/. (1999) points out that the number of brvophytes 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.
+.7. Macrofungi

The information below was compiled using the following sources: DE KESEL (1996, 1998a,
1998b), SCHREURS (1996), VANHOLEN & DE KESEL (1999, 2000), VVANHOLEN e# a/. (2001).

Macrotungi are excellent bio-indicators as well as good biodiversity indicators: they are
vitally significant in forests, breaking down dead organic material, acting as mycorrhizae or
forming an important part of the diet of many animals. 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 could
reach 3,000 species. Indeed, due to the intermittent presence of mushrooms, long investiga-
tion periods are 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 considered 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. Until now, the attention given to fungal diversity in forest management has
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 function of the forest. For the past few years, there has
been a significant increase in mushroom picking, both for commercial purposes as well as
for family use. Mushroom picking has become a very popular and fashionable occupation.
On the one hand, 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 Boletus edulis, are becoming
increasingly rare just 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
biodiversity in our overstressed urban forests is still much debated. However, 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. .dnrburus
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

Research on the presence of epiphytic macrolichens in Brussels combining herbarium
material, historical and literature sources and field inventories (1998-2000) produced a list
of about 120 different species. Only 36 species have actually been found between 1998 and
2000. Many lichen species must therefore be considered as having been extinct for a more or
less 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 1850. However, more frequent observations of lichens on trees are made
nowadays and the recent rediscovery of Uswea ct. U. subfloridana, last observed 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 ef a/. 2001).
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4.9. Conclusions

Contrary to popular belief, the recent data and studies /#-sit# presented above seem to
indicate that alien species may not -so tarl- 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. Some 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 arrival of
alien species. In order to avoid the arrival 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 loss 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 less conspicuous way and on a

8

The Woluwe Park, one of Brussels’ public parks beneficiating from ecologically-oriented site management, forms
an essential link in the green and blue network (photograph by M. GRryskEiLS, 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 Brussels Capital Region, the discussion on the development of action plans towards
the control or eradication of alien species has been going on for some time. Experimental
action plans and information campaigns regarding parrots (Psittacidae) and plants such as
Fallopia 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 this
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 aegy ptiacus), while precaution measures are prepared in order to tackle species
that have just arrived (e.g. Branta canadensis). Are preventive action plans realistic? It is
indeed difficult to predict the arrival or the behaviour of new species. For example, the
weed Senecio inaequidens has been present in Brussels since 1981, but has only shown
explosive development recently. The direct negative impact of the Egyptian goose
(A. aegyptiacus) may not be entirely clear for the moment, but what will happen if the species
continues its extension? What if the only roost of Psitfacula 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. SOME REMARKS ON THE STRATEGIES AND ACTIONS TO DEVELOP BIODIVERSITY

—

86

From what has been presented above, itis clear that the Brussels Capital Region hosts a
wide diversity of ecosystems and an often unexpectedly rich flora and fauna. It also
demonstrates that the urban environment is compatible with wildlife. It 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 relics 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 fundamental 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 vegard, it is essential to make city inhabitants aware of the wealth of biodiversity that
surrounds them. While 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 ez a/. 2000).

In this context, the Brussels Institute for Management of the Environment has laid down 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 a/. 1999, GRYSEELS 2000, KEMPENEERS 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 functions of the green spaces and to develop
their inter-connectivity by greenways and new green areas. Simultaneously, work is being
done to implement the blue network. Its 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 particular 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, 2001, 2002, VAN DER WIJDEN ez a/. 2001).
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State of Nature in Flanders

Eckhart KUIJKEN, Jurgen TACK & Luc Di BRUYN

1. INTRODUCTION
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The information in this subchapter is based on the Nature Reports of 1999 (KUIJREN 1999)
and 2001 (KUIJKEN ef a/. 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
ot nature in Flanders. Information on the main biotopes in Flanders and the status of major
taxonomic 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.

SPECIES DIVERSITY

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%0-
are invertebrates (insects, spiders, etc.). The ‘flora’ (higher plants and fungi) and vertebrate
animals respectively represent 24% and 1% of the species. The numbers are probably
underestimated, especially for invertebrates. For example, 4,500 Diptera species (flies,
mosquitoes, etc.) are recorded in Belgium (GROOTAERT ef a/. 1991). In neighbouring
countries, the total number of Diptera is estimated to be morc 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 animals, 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%0 of the species have not been found since 1980 and are considered as
extinct (319 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 (several 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.
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Table 1. Number of Red List species in dif ferent taxa in Flanders (adapted from MAES & VAN Dyck 2001). Total
numbers refer to native species.

Taxonomic group Total species Extinct Red List % E + RL
number species species
Mammals 60 11 (18%0) 13 (22%) 40%

(CRIEL 1994)

Brecedings birds 159 4 (3%) 44 (28%) 31%
(Drvos & ANSELIN, in prep.)

Amphibians & reptiles 19 2 (11%) 6 (32%) 43%
(BavweNns & CLAUs 1996)

Fish 55 11 (20%) 2 (4%) 24%
(VANDELANNOOTE & COrck 1998)

Buttertlies 64 19 (30%) 22 (34°%) 64%
(MAEs & Vaxn Dyck 1996)

Carabid beetles 352 32 (9%) 66 (19%) 28%
(DESENDER ef al. 1995)

Grasshoppers 39 5 (13%) 13 (33%) 46%
(DECLLER ef al. 2000)

Dragontflies 61 9 (16°%) 20 (34%) 50%
(DE KNIJF & ANSELIN 1990)

Dolichopodid tlies 260 22 (8%) 39 (15%) 23%
(POLLET 2000)

Spiders 604 9 (1%) 144 (24°0) 25%
(MALLE \IT o7 a/. 1998)

Higher plants 1416 81 (6%) 325 (23%0) 29%
(BIESBROUCK e ad. 2001)

Mosses 502 33 (7%) 126 (25%) 32%
(HOFEM ANA: 1999)

Lichens 338 50 (15%) 170 (50%) 65%
(Horryans 1999)

Macrofungi 552 43 (8%) 230 (42%) 50%
(WALLEYN & VERBEKEN 1999)

For some groups, the speed of decline is decreasing. Bats, the most threatened group of
vertebrates, underwent a strong decline after World War II but numbers have stabilised in recent
years. However, the number of bats is so low that their 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 (VERKEM & 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.
2.1. Mammals

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 e/ a/. 1994). Strictly, only one
marine mammal, the common seal (Phoca ritulina), is found in Flanders. The other two are

found in the North Sea, which is federal territory.
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Proportion of species in Flanders in each of the Red List categories.

H Extinct Eight species of insectivores (Insectivora)

7%

B Critically endangered can be found in Flanders. They belong to

three families: hedgehogs (Erinaceidae),

JEndangered
14% OVulnerable moles (Talpidae) and shrews (Soricidae).
The mole (Talpa europaea) is common

H Susceptible
and is able to maintain its populations in

0,

10% W Near threatened Flanders. The hedgehog (Erinacens enro-
13% M Safe/Low risk paens) is also a common species. It can be
O Insufficiently known found principally in areas where forests

are bordering grasslands. However, there
is a clear lack of information on popula-
tion densities and their evolution. Road
traftic 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 all insectivores present in Flanders, shrews are the most affected by population

decline.

Bats are found mainly in the double belt of fortresses around Antwerp, in the marl 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
(Oryctolagus cuniculns) and the hare (Lepus enropaens). 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 rodents (Rodentia) can be found in Flanders. Another three species have
been introduced: the Siberian chipmunk (Tamias sibiricus), coypu (Myocastor coypus) and
muskrat (Ondatra gibethicus). Only the muskrat is well adapted and widespread. The other
two species survive in small local populations. The hamster (Cricetus cricetus) is probably the
most threatened rodent. It is the only land mammal in the Red List category ‘critically

endangered’.

Siberian chipmunks were first imported in the 1960s for the pet trade. Now, there are a
small number of distinct wild populations in Flanders. Populations in the Sonian Forest
increased from about 150 individuals in 1981 to several thousand individuals in 1998 (VAN
DEN BROECKE 2002). Coypu were imported from South America for their fur at the

beginning of the 20™ century. In Flanders, they have now established wild populations
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in the Province of Limburg. With 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 & STUYCK 2002).
The muskrat was also introduced for the fur trade in the early 20™ 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 (Mustela niralis), ermine (Mustela erminea), polecat (Mustela putorius), stone marten
(Martes foina), pine marten (Martes martes), badger (Meles meles), otter (Lutra [utra) and fox
(I7ulpes vulpes). Three exotic species or subspecies are found in addition to the native ones:
the American mink (Mustela vison), terret (Mustela putorius furo) and cat (Felis catus). The two
last species are wild pets. The raccoon (Procyon lotor) and raccoon dog (Nyctereutes procyo-
noides) are only sporadic but are considered as escaped animals (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 onwards.

The order Artiodactyla is represented in Flanders by the wild boar (S#s serofa) and roe deer
(Capreolus capreolus). The commercial raising of fallow deer (Dama dama) for human
consumption could lead to an introduction of this non-native species. The red deer (Cerras
elaphus) disappeared in Flanders at the end of the 18" century as a consequence of massive

poaching.

Several 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 truncates) 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

In Flanders, 34 land and three marine mammals are legally protected (DE PUE ez a/. 1998) by
the Royal Decree on Nature Conservation in Flanders (1980) and its amendments. All
insectivores, except the mole, are protected by the aforesaid law. Twenty-three terrestrial
and two marine mammals are listed in Annex II 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 II and IV and 15
terrestrial mammals are listed in Annex IV of the EU Habitats Directive. All bats and
marinemammalsare listed in Annex II of the Convention on the Conservation of Migratory

Species of Wild Animals (Bonn Convention, 1979).
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It 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

296

Since the beginning of the twentieth century, 159 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 alarge number of breeding 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 niger), great bittern (Botaurus stellaris), little bittern (Ixobrychus minutus), Savi’s
warbler (Locustella luscinioides) and great reed warbler (.-crocephalus arundinacens). The sedge
warbler (-lcrocephalus schoenobaenus) and reed bunting (Emberiga 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 tetrix), common skylark (.Alanda arvensis), woodlark
(Lullula arborea), European nightjar (Caprimulgus enropaeus), tree pipit (.Anthus trivialis) and
common stonechat (Saxzcola torquata), the situation is not much better. The tawny pipit
(-Anthus campestris) even completely disappeared as breeding bird in Flanders since 1987.
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 crex), common snipe (Gallinago gallinago), whinchat (Saxicola
rubetra) and garganey (.-dnas querquedula). Species from small-scaled agricultural areas
with linear landscape elements and traditional cultivation techniques are seriously threa-
tened, e.g. red-backed shrike (Lanius collurio), northern shrike (Lanius excubitor) and
ortolan bunting (Ewmberiga hortulana). Various data also show a dramatic decline in
numbers for the grey partridge (Perdix perdix), tree sparrow (Passer montanus), corn bunting
(Miliaria calandra) and yellowhammer (Ewmberiga 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 (.Awuser erythropus), Canadian goose (Branta canadensis), barnacle goose
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(Branta lencopsis), Egyptian goose (.Alopochen aegyptiacus), mandarin duck (.Aix galericulata),

ring-necked parakeet (Psittacula krameri) and monk parakeet (Myiopsitia monachus).
Legal protection and international importance

All native birds living in the wild are protected in Flanders. It is prohibited to catch, kill,
eradicate, transport, import and export them, at all times. The protection not only concern's
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 species, 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 difticulty of observation.

The following paragraphs illustrate the importance of Flanders as a hibernation and
stopping place for migratory water birds. Even though Flanders lacks 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 lack of
standardised counting data in Flanders. Traditional midwinter counts of ‘wildfowl’ started
in 1967.

In 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
(Tachybaptus raficollis), great crested grebe (Podice ps cristatus), great cormorant (Phalacrocorax
carbo), tundra swan (Cygnus columbianuts), pink-footed goose (Anser brachyrbynchus), greater
white-fronted goose (.duser albifrons), greylag goose (Auser anser), common shelduck
(Tadorna tadorna), gadwall (.dnas strepera), common teal (.-nas crecca), mallard (.-lnas
platyrbynchos), northern pintail (Awas acuta), northern shoveler (Anas clypeata), common
pochatd (.dythya ferina), tufted duck (Aythya fulignla) and common coot (Fulica afra). Three
other species reach this 1% criterion occasionally, mostly during harsh winters: bean goose

(.Anser fabalis), barnacle goose (Branta leucopsis) and smew (Mergus albellus).
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The number of wintering water birds in Flanders has shown a strong increase during the
last decades. Until the early nineties, no clear trend emerged and large differences between
winters could be explained by weather conditions. The average number of water birds was
approximately 113,500 during mild winters and increased to 172,500 in severe winters. In
1986, 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 1993-94 and 1994-95 were very wet in Flanders. Floods in
the valleys attracted large populations of water birds. The following two winters were very
cold, so larger numbers of water birds flew in from the north. A remarkable fact is that the
recent numbers of water birds during 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 just a few species. From the
17 most important species of water birds, 14 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 species, 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 observed. For some specices, 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 wigeon (Anas penelope). The improve-
ment in water quality during the past 10 years may also have contributed to the population
growth. Fish-eaters like the great crested grebe and great cormorant probably took
advantage of the increasing tish 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 water birds in this part of Flanders.
Legal protection and international importance

All 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 1991, 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
pintail, common teal, garganey, Hurasian wigeon, greylag goose, bean goose, greater white-
fronted goose, pink-footed goose, Canada goose, common coot and common snipe. Other
species include the greater scaup (Aythya marila), common moorhen (Gallinula chloropus),
jack snipe (Lymnocryptes minimus), northern lapwing (I anellus vanelins) and golden plover
(Pluvialis apricaria). Hunting seasons are determined for each species individually, with a

revision every five years by the Flemish Government. For example, between 1 July 1998
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and 30 June 2003, hunting is only allowed and regulated for the Canadian goose, mallard,
Eurasian wigeon and common 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.

Some 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. In Flanders, the Royal Decree of 1981 protects all Annex II 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 Water-

birds, 1996).
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 vellow-bellied
toad (Bombina variegata) has been absent in Flanders since 1984, whereas no natural
populations of the grass snake (Natrix natrix) have been found between 1975 and 1994.

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 of the Red List: the common midwife toad (.-d/tes
obstetricans), common spadefoot (Pelobates fuscus), common tree frog (Hyla arborea), fire
salamander (Salamandra salamandra), adder (I ‘ipera berus) and smooth snake (Coronella
austriaca). Four amphibian and two reptile species, faitly common or rare, are listed as
susceptible: the natterjack (Bufo calamita), moor frog (Rana artalis), northern crested newt
(Triturus cristatus), palmate newt (T. helveticus), slow worm (Anguis fragilis) and viviparous
lizard (Lacerta vivipara). Only five species, all amphibians, are not threatened for the
moment: the Alpine newt (T. a/pestris), common newt (T. r#lgaris), common toad (Bafo

bufo), common frog (Rana temporaria) and edible frog (Rana esculenta synklepton).

The distribution range of amphibians and reptiles is decreasing for most of the native
species (BAUWENS & CLAUS 1996). The decline is caused by a series of factors that vary as a
function 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, cultivated 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 aciditication of surtace waters has a negative effect on the reproductive success of most
species of amphibians. When the degree of acidity drops beluw a threshold value, different
tor each species, normal egg development is hindered. This problem is very acute for

species living in relatively acid waters, like Triturus helveticus, Bufo calamita and Rana arrvalis.

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 loss 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.

Speciesdiversity foramphibians 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, Meerdaalwoud, Rodebos), the valley of the Demer and the area of Voeren.

[ntroductions of non-native amphibian and reptile species as pets or for ornamental
purposes in garden ponds are very common in Belgium. In Flanders, the marsh frog (Rana
ridibunda) 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-eared terrapin (Trachemys scripta elegans) is probably the most commonly kept exotic
turtle. Feral populations are now found in numerous ponds, rivers and canals 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).
Legal protection and international importance

The Royal Decree on Nature Conservation in Flanders (1980) strictly protects all 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 Il lists all other native specics, for which special protection
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.

Bronpivi RSy o 1 R UND NORTIE ST



2.4. Fresh

The legal protection of amphibians and reptiles is well regulated in Flanders but this is not
enough to prevent the extinction of some species. Additional measurements and manage-

ment of the species are necessary.
and brackish water fish

Seventy-nine species of fish can be found in Flanders: 40 species are defined as freshwater
fish while 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 while 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).

While all brackish and seawater fish are native, this is only the case for 26 out of 45 species of
freshwater tish. The other 19 species have their original distribution range in Eastern Europe
or were accidentally introduced from North America and Asia. VANDELANNOOTE & COECK
(1998) compared the fish fauna in 457 sections (100 m long) of brooks and rivers in Flanders
during 1983-87 and 1994-97. All parts of the watercourses were sampled. During both periods,
an average of 29 fish species was found in each section. When 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). Water 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 problem 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 19" century for sport and ornamental purposes and later
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
(ANSEEUW ef al. 2002). Established American exotic species, like the eastern mudminnow
(Umbra pygmuaea), pumpkinseed (Lepomis gibbosus) and brown bullhead (.Ameinrus nebulosns)
do not spread spectacularly anymore. Since the 1990s, a new Asian species, the stone
motroko (Psendorasbora parra), has established reproductive populations and spread very

quickly 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 Fastern 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 1992, linking the Danube to the Main and
indirectly to the Rhine, might lead to the arrival of new eastern Furopean species in
Belgium, as it has been observed already in the Netherlands (ANSEEUW e/ a/. 2002).

L.egal protection and international importance

In Flanders, 12 fish species enjoy total protection through the freshwater fisheries legisla-
tion (1992). Other species receive a more limited protection through minimal catch size

(15 species), discontinued fishing periods and a ban on specific fishing gear.

Six species still present in Flanders are listed in Annex II of the EU Habitats Directive: the
brook lamprey (Iampetra planeri), river lamprey (L. fluviatilis), bitterling (Rbodeus sericens),
spined loach (Cobitis taenia taenia), weatherfish (Misgurnus fossilis) and bullhead (Cottus gobio).
Annex Il of the Habitats Directive lists six species extinct in Flanders: sea lamprey
(Petromsyzon marinus), salmon (Salmo salar), allis shad (.-4losa alosa), twaite shad (.-A/osa fallax),
houting (Coregonus oxyrinchus) and Atlantic sturgeon (. lcipenser sturio). Annex V of the
Habitats Directive lists species still present in Flanders such as the river lamprey and barbel
(Barbus barbus) and extinct species like the salmon, allis shad, twaite shad, houting, Atlantic

sturgeon and gravling (Thymallus thymallns).

The Red list of worldwide threatened species (IUCN 1996) lists five species present in
Flanders: river lamprey, brook lamprey, weatherfish, crucian carp (Carassius carassius) and
smelt (Osmerus eperlanus). It also lists four species presently extinct: Atlantic sturgeon, allis

shad, twaite shad and houting.

2.5. Invertebrates

2.5.1. Butterflies

In Flanders, 89 species of butterflies (Lepidoptera, Rhopalocera) have been observed since the
middle of the 19™ century. Sixty-four species are considered as resident 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 & VAN Dyck 1996). Thirty-
seven species have been included in the list: 19 of those are regarded as extinct (MAES & VAN
Dyck 2001) and one-third are more or less threatened (eight critically endangered, six
endangered and seven vulnerable species). Of the remaining species, 5%0 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 heathlands, nutrient-poor grasslands and forested areas still co-occur.

Butterfly diversity in Flanders declined strongly during the 20™ 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 20" century but with very
high differences between 1901-1950 (0.20 species per five-year period) and 1951-2000
(1.70 species per five-year period), indicating that the extinction rate increased more than

eight fold during the second half of the 20™ century.
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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 appropriate 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. In 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 eutrophic 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 (VAN 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: 150,000 ha) and ecological corri-
dors. However, populations of some Red List species (Thecla betulae, Satyrivm w-album,
Cupido minimus, Aricia agestis, Polyommatus semiargus and NMelitaea cinxia) are mainly situated
outside the preliminary defined networks and need additional protection measures (MAES

& Van Dyck 2001).
Legal protection and international importance

In Flanders, 13 species of butterflies are legally protected. Three legal instruments play an
important role in the protection of butterflies: the Royal Decree on Nature Conservation
(1980) and two international instruments, the Bonn and Bern Conventions. A few butter-

flies are also listed in the EU Habitats Directive.

The Alcon blue (Maculinea alcon) 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 (Coenonym pha oedippus) since 1912, the marsh fritillary (FEuphydryas
anrinia) since 1959 and the scarce large blue (Maculinea teleins) since 1980. Some of the
protected species have never been resident butterflies in Flanders: the Arran brown (Erebia
ligea), large copper (I_ycaena dispar), dusky large blue (Maculinea nausithons), scarce swallow-
tail (Iphiclides podalirius), large blue (Maculinea arion), woodland brown (Lopinga achine) and
scarce fritillary (Eunphydryas maturna). The monarch (Danans plexippus) 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 ¢7 a/. 1997) in the category ‘vulnerable” the scarcelarge blue, Alcon
blue, marsh fritillary, large heath (Coenonym pha tullia) 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 found in Flanders. The
World Red List of threatened species (IUCN 1990) lists two species in the category ‘low risk/
near threatened’ with a dispersal in Flanders: the Alcon blue and scatrce large blue. Specieé

threatened at the international level are only found in the northeastern part of Flanders.

2.5.2. Carabid beetles

304

Since the middle of the 19" 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 all 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°% 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. Percentage of threatened species of carabid beetles (Extinct, Criticallv endangered, Endangered, Vulner-
able, Rare and Indeterminate) per habitat in Flanders (after DESENDER ef a/. 1995).

Habitat %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
Woodland (stenotopic species) 24,29
Dry grasslands and other habitats on drv sandy soil (stenotopic species) 62,32
Oligotrophic standing water 55,56
Moist grasslands 43,75
Woodland (eurytopic species) 43,48
Ruderal sites and arable land 40,91
Marshes and eutrophic standing water 40,48
Dry habitats (eurytopic species) 5,41
Moist habitats (eurytopic species) 3,45

As mentioned eatlier, 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, all species of the family Cicindelidae (tiger beetles, four species) and of the
genera Carabus (15 species) and Calosoma (four species) are legally protected by the Royal
Decree on Nature Conservation. MAELFAIT ef a/. (1992) showed that the Flemish legislation
is outdated and that the protected groups are not representative 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

1996) lists one species (Carabus intricatus) 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 e7 a/. 2000). So far, 39 species of grasshoppers and
crickets have been found in Flanders. Five (13%0) of them are extinct, whereas 13 species can
be considered as minimally vulnerable, eight species as rare and 12 species as not threatened.

Not 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%0 of the occurring species). Despite its
severe detetioration, the coastal dune landscape also accommodates important metapopula-
tions of several species, with a total diversity of about 20 species (DECLEER & DEVRIESE
1992).

Most of the Red List species are typical of rather dry biotopes, such as unfertilised dry
grasslands and heathlands, where tour out of five extinct grasshopper species used to be
tound (Decticus verrucirorus, Ganmrpsocleis glabra, Tetrix bipunctata and Psophus stridulus) and
where it is still possible to come across two species threatened with extinction (Szenobothrus
lineatns and Gom phocerri pus rufus) and one vulnerable species (Chorthippus mollis). Six Red
List species of grasshoppers are typical for humid grasslands and heath: one extinct species
(Locusta migratoria), one threatened with extinction (Tetrix fennicornis), and tour vulnerable

species (Tetrix ceperoz, Stetho phyma grossum, Omocestns viridulus and Chorthippus montanus).
Legal protection and international importance

The Royal Decree on Nature Conservation lists only two Orthoptera: Locusta viridissima and
Oedipoda caernlescens. 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 1990-95. 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, 16% are extinct, 34%0 are more or less
threatened, 10% are rare, 4%¢ are not well known and 36°, can be considered as not
threatened (DE KNIJF & ANSELIN 1990). The occurrence of Red List species shows that the
most diverse dragonfly fauna is located in the central and eastern part of Flanders (province
Antwerpand Limburg). Neverthcless, they occur over the whole Flemish territory. Species
threatened with extinction require high quality habitats and their distribution is almost
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 all correspond to Coenagrion pulchellum, Cordulegaster boltonii and Sym pecma
fausca. 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 IL.ist category rare is historically limited to the provinces Antwerp
and Limburg, exception made for Calopteryx: splendens.

During the past 15 years, eight species of dragonflies with a ‘normal’ distribution in the
south of Belgium were observed more frequently: Lestes barbarus, Coenagrion scitulum, Aeshina
affinis, Anax: parthenope, Orthetrum brunneum, Crocothemis erythraea, Sym petrum meridionale and
Sympetrum fonscolombii. Up to the beginning of the 1990s, those species were observed
occasionally, but they are now present every year in Flanders, including several observa-

tions of reproduction.
Legal protection and international im portance

The Royal Decree on Nature Conservation protects all dragonfly species. Three species
extinct in Flanders are listed on the Red List of species threatened at the global level (IUCN
1996). The species mentioned in the annexes of the Bern Convention and of the EU Habitats

Directive are no longer present in Flanders.

2.5.5. Dolichopodid flies
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In contrast to well-known and frequently collected invertebrate groups such as 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 all the features that make this family especially suitable for bio-indicatory
purposes (high species richness, distinct habitat affinity, high sensitivity to environmental
alterations). POLLET (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, 14 endangered,
16 vulnerable, 86 susceptible or rare, 3Y insufticiently 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%

of threatened and/or rare species. In reed marshes and other marshlands, moderately to very
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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 salt 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.
Legal protection and international 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 (MAELFAIT ef a/., in preparation) mentions 604 species
out of about 700 species for Belgium. About half of the 592 species are not threatened, 9%o
are threatened with extinction, 14%p are threatened and 10% are vulnerable. Another 10%,
of the species are rare, whereas 1% is extinct. A Red List for the family Lycosidae was

prepared by ALDERWEIRELDT & MAELFAIT (1992).

Because of their numerousness and their occurrence in all biotopes, spiders are excellent
organisms to measure the quality of the environment (MAELFAIT & BAERT 1997). With the
exception of the water spider (.-rgyroneta aguatica), all spiders are terrestrial and occupy a
vast range of biotopes. The species most at risk are found in the sandy habitats of eastern

Flanders (Kempen) and in the coastal dune areas.

The wasp spider (.-rgiope bruennichi) appeared in Belgium for the first time around 1870. 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
(PrTs 1989).

L.egal protection and international importance

The Roval Decree on Nature Conservation protects four species of spiders in Flanders: the
wasp spider (.drgiope bruennichi), purse-web spider (.Atypus affinis), raft spider (Dolomedes
[fimbriatus) and water spider (.-1. aguatica). 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. Higher plants

Historically, 1,416 species of higher plants belonging to the wild flora have been observed

in Flanders (BIESBROUCK ef a/. 2001). Of these, 1,039 species belong to the original native

flora, while 358 were introduced by man and became naturalised (VERLOOVE 2002).

Nineteen species have an uncertain status. Of the exotic species, 115 were introduced after
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the major voyages of discovery. Almost 6% of the higher plants are extinct in Flanders, a
quarter are more or less threatened, 15% are rare and a little more than half of the species are

momentarily not threatened.

Hot spots of Red List higher plant species 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 Westhoek (De Panne) nature
reserve and the Ter Yde-Groenendijk (Oostduinkerke) dune complex. Important biotopes
for higher plants are humid dune valleys, unfertilised 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 salt 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 Moervaart and Dam. Important flora elements are found in unfertilised wet
pioneer vegetations. In the loamy region, hot spots are found especially in thickets and
forests (e.g. Sonian Forest, Vlaamse Ardennen, Hallerbos, etc.). L.arge 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. Some of the exotic
species become problematic because of their fast spread. Examples of invasive higher plant
species are the black cherry (Prunus serotina), water pennywort (Hydrocotyle ranunculoides),
Japanese knotweed (Polygonum cuspidatum), common waterweed (Flodea canadensis), and

common cordgrass (S partina angelica).
Legal protection and international importance

Legal protection exists for 79 species of the Flemish native higher plants (DE PUE e/ al.
1997). The legislation concerning protected plants dates back to 1976 (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 species 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 tor-
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 protectionin Flanders (category A). It concerns
three species tor Flanders: the creeping marshwort (.1pium repens), fen orchid (Liparis

loeselii), and floating water-plantain (Luronium natans). As far as species of Annex Il 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, Mosses

Around 500 species of mosses are found in Flanders. Because of the lack 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 quart¢r of moss species in

Flanders are more or less 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,
Zoniénwoud, Walenbos, etc.) are also noteworthy moss habitats, as well as the fens and

marshes in the eastern part of the region (Kempen).
Legal protection and international importance

All Sphagnum species are protected under Annex C of the 1976 Roval Decree on the

protection of wild plant species.
2.8. Lichens

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 11%0 of the Flemish lichens.

A general requirement for lichens is the absence of nutrients. In comparison with mosses
and higher plants, lichens are very weak competitorsand 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.

5
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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.
Legal protection and international importance

Only the species of the subgenus Cladina (reindeer moss) are protected against harvesting,
transporting and exporting for commercial purposes under the Flemishlaw (Annex C of the
1976 Royal Decree on the protection of wild plant species). The EU Habitats Directive

protects none of the lichens present in Flanders.

2.9. Macrofungi

310

In 1999, WALLEYN & 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 groups, the authors only used groups for which thev had
relevant information to carrv out quantitative judgements. These groups consist of 552
native species observed in Flanders. It is estimated that they correspond toabout 20%0 of the
total species of macrofungi. In the groups studied, 8% of the species are currently cxtinct
(43 species) and 47°%s of the species still present are on the Red List (46 threatened with
extinction, 66 threatened, 118 vulnerable, 35 rare and 32 in decline and probably threatened
because they are found in rare to very rare biotopes). This means that only one-third of the

macrofungi species can be considered as not threatened.

WALLEYN & VERBEKEN (1999) also describe trends and threats in relation to macrofungi:
the decline seems to be higher within ectomycorrhizal species (only 32% of species are
considered as safe) than 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 appropriate management of sites with a high number of Red List species,
a more frequent burning of logging waste /#-situ, 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.

1egal protection and international 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 European level, there exists a European list that

is not connected to any legislative instrument.
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3. ECOSYSTEMS AND AREAS OF HIGH BIOLOGICAL VALUE

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 ANDUYT e a/. 1999).

Biotope Minimal area (ha) Maximal area (ha)
H.eathlands am; fens_ e e 9,8_00 B 18,;00 —
Marshes 5,800 15,400
Wetlands 8,925 - 1.1-,()85. i
Dunes 1,440 2,940 o
Semi-natural grasslands 4,640 8,870
Species-rich grasslands 9,270 11,450 o
Grasslands with disseminated biological value 29,050 o E{;}()_ R
Pioneer vegetation 3,750 0,610
Scrubs 585 985
Mesophilic forests 22,550 56,410 o

2

Forest fen with Sphagnum and purple moor-grass, Molinia caerulea. Koersel, Province of Limburg (photograph by

J. PACKET, Institute of Nature Conservation).
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3.1. Heathlands and fens

3.2.

Heathlands are ecosystems developing on poor, usually acid, sandy or gravely soils in
lowlands while fens are ecosystems developing on alkaline, neutral or slightly acid wet peat.
In Flanders, biotopes belonging to these groups include oligotrophic to mesotrophic
waters, dry heath, Atlantic wet heath (Elricetum tetralicis), sometimes with species of raised
bogs, dry heath with [ accznium (Calluno-1 accinietum), heath of raised bogs (1 ‘accinio-
Ericetum), sometimes with dominance of Mo/inia caerulea, several types of degraded heath,
inland drift sands, active raised bogs, degraded raised bogs, species-rich Nardus grasslands

(1 iolion caninae) and unfertilised dry grasslands (Thero-.1irion).

Heathlands and fens together cover 0.7 to 1.4% (9,800-18,400 ha) of the total surface of
Flanders. They are mostly found in the northeastern part of the region (Kempen). Heath-
lands in East and West 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 of heathlands and fens disappeared during the past
decades, following the lack of management (i.e. spontaneous forest development) or

deforestation. Fens also suffered heavily from atmospheric pollution and eutrophication.

Although heathlands host a relatively low number of plant and vertebrate species, they are of
crucial importance for invertebrates. They also accommodate the greatest number of Red List
species, in particular for plants and invertebrates. For example, 11 species of buttertlies are

found in Flemish heathlands, three of these are extinct while the other eight are threatened.
Legal 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 heathlands 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 around the heathlands.

Marshes and wetlands

1o

Marshes are typical plant communities developing on wet but not peaty soil. 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 Scirpus
maritimus, vegetations of Cladium mariscus, tall sedge vegetations (Magnocaricion), quaking
tens, acid fens (Caricion curto-nigrae), alkaline fens (Caricion davallianae), dune slack calcareous

fens and moist tall herbaceous vegetation with Filipendula ulmaria.

Marshes cover only 0.5 to 1.1% of the total surface of Flanders. They consist mostly of

reedland, moist tall herbaceous vegetation with Filipendula nlmaria and mesotrophic ash-
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alder wood. Other biotopes occupy very limited surfaces (max. 300-600 ha). Marshes are
distributed all 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 they 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 Filipendula ulmaria are rare to extremely rare in Flanders while reedland is

rare to very rare.

Their fauna and flora 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
dragonflies (14 species), five of which are already extinct, are characteristic of marshes and
wetlands. For butterflies, the situation is not better. Out of a total of eight species found in

marshy areas, six are currently extinct in Flanders and two are threatened.

The conservation of marshes and wetlands 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 flood 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% (5,260-7,970 ha) of the Flemish territory. Futrophic
waters occupy the largest surface (3,240-5,130 ha) and are concentrated in the valleys of the

rivers Scheldt, Demer, Dijle, Senne, Nete and in the ‘Vijvergebied Midden-Limburg’.

Biotopes typical for salt and brackish water are only found along the coast, the upper part of
the river Scheldt, in the creek area of the Province of East Flanders and in the polders. All
biotopes typical for salt and brackish water are extremely rare and are recognised of

international importance.
Legal protection and international importance

Many marsh and wetland areas are now protected under the EU Birds and Habitats
Directives or under international conventions. The Convention on Wetlands of Interna-
tional Importance especially as Waterfowl Habitat (Ramsar Convention, 1971) 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 requires 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 1984 was based upon KUIJKEN (1972).

Following information from the Flemish Institute of Nature Conservation, SCOTT & ROSE
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(1996) gave an overview of all areas in Flanders where the 1% criterion is reached from
1991/92 to 1995/96.

Four sites in Flanders are currently protected under the Ramsar Convention: ‘Het Zwin’
and its surroundings (530 ha), ‘De Blankaart en de I]zerbroeken’ (2,460 ha), ‘De Schorren
van de Beneden-Zeeschelde’ (398 ha), and ‘Nalmthoutse Heide’ (2,183 ha). The coastal
shallows ‘V]laamse Banken’ in the North Sea (1,700 ha) belong to the federal competence.

Three more sites have been proposed but have not ofticially been designated vet.

Flanders accommodates more than 5% 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 accommodate among others more than

90%u of the total Spitsbergen population of pink-footed goose each winter.

3.3. Grasslands

The group of biotopes referred to as ‘historically permanent grasslands’ include semi-
natural grasslands, species-rich grasslands (including relics of semi-natural grasslands) and

grasslands with disseminated biological value,

Semi-natural grasslands include dry calcareous grasslands (Brometalia erects), grasslands on
decalcified dunes, moderately tertilised wet meadows (Calthion), unfertilised wet meadows
(Molinion caeruleae), mesophilic hay meadows (. 1rrbenatherion elatioris) and the moderately
fertilised wet meadows dominated by Jumcus. Species-rich grasslands include species-rich
permanent pastures (sometimes in transition to wet meadows) and salt marshes 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 territory (4,640 to 8,870 ha).
The total surface of species-rich grasslands is not exactly known for Flanders. Grasslands
with disseminated biological value are considered rare, covering 0.9 to 1.3% of the Flemish
territory. These grasslands have been mown and/or grazed for many yvears, leading to a high
biological diversity. When ploughed and re-sown, much of this diversity is lost. Futrophi-
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 1980 and 2000

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 biodiversity
in Flanders. It should be noted that one-third of the species originally occupving semi-

natural grasslands have already become extinct.



Legal protection and international importance

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 1997 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 boc application,
effectiveness is very low. Moreover, 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 EU Birds Directive protects a number of grassland bird species.

3

Meadow with soft rush, funcus effusus, and cuckoo tlower, Cardamine pratensis (photograph by Y. ADAns, Institute
of Nature Conservation).
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3.4. Forests

The forest cover is relatively low in Flanders (less than 18% of the territory). It differs
considerably from one area to another, the major wooded areas being located in the

Kempen.

Much of the forest biodiversity has been lost over centuries due to massive deforestation
and very 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 otten incomplete ffom 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 (macrotungi), for which many 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 forests, where 18% of typical mushroom
species are currently extinct and another 29% 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°% stand on the Red List. Occurrence varies greatly from one group to

another and it is difficult to extract general distribution patterns.
Legal protection and international importance

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 react much more slowly to habitat improvements.
Some 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. Soil
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 Flanders,
including two priority types (bog woodlands and relict alluvial forests with .A/nus glutinosa

and Fraxinus excelsior).



3.5. Running 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. Waterways can be divided into four
major types: streams (11,923 km or 74%), rivers (501 km, 3%), tidal rivers (224 km, 1%)
and man-made waterways (3,564 km, 22°%). 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 gradual influx. Even these limited changes are responsible for
changes in the aquatic communities. In 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. Some 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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The ‘Goorvijver’ in Retie (Province of Antwerp) originated as a consequence of sand extraction and is now part of
a designated Habitats Directive site. On the foreground, in the water: bulrush ( Typha latifolia) and common reed
(Phragmites australis). On the background: grey willow (Salix cinerea), silver birch (Betula pendula) and Scots pine
(Pinus sylvestris) (photograph by J. PA¢KET, Institute of Nature Conservation).

Legal protection and international importance

The new water policy regulation is steered by the European 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 tuned to the specific needs of the water-

courses, is necessary.

The main objective of the EU Water Framework Directive is to reach a good ecological
quality in all surface waters. A good ecological quality is described as a situation showing at
the maximum a slight disturbance compared to an undisturbed situation. In addition to a
global quality improvement, the Directive asks specific attention for the quality of estuarine
and coastal waters. Towards 2004, the EC 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

Coastal dunes include ditferent biotopes such as embryonic shifting dunes, shifting dunes

along the shoreline with Ammophila arenaria (white dunes), fixed coastal dunes with
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herbaceous vegetation (grey dunes), Atlantic decalcified fixed dunes (Calluno-Ulicetea),
dunes with Hippophae rbamnoides, dunes with Salix repens ssp. argentea (Salicion arenariea),

wooded dunes and humid dune slacks.

Dunes can be found all 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 groundwater, the drainage of polders and a diminished rainwater infiltration

due to urbanisation. It is a very important pressure for nature conservation in the dunes.

The coast and coastal dunes are very 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%4 of the Flemish region).
Depending on the taxonomic 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.
Legal pretection and international importance

In 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 vears, a
large part of this area was lost to ever-increasing urbanisation pressures. The Dune Decree
of 14 July 1993 now distinguishes two categories of protected areas: areas where limited
agricultural activity is allowed and protected 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 EU Habitats
Directive. Two priority habitats are found in Flanders: fixed coastal dunes with herbaceous

vegetation (‘grey dunes’) and decalcified fixed dunes with Empetrum nigrum.
3.7, Urban areas

Nature in urbanised areas corresponds to green areas within the surrounding grev urban
environment, pockets where one feels good and wild flora and fauna can establish
spontaneously. In general, the Flemish urban environment harbours less 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. ENVIRONMENTAL DISTURBANCES

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. Euntrophication

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 animals, fixed to the soil, or are transported downstream by means of ground
and surface waters to river valleys, estuaries, and finally to the sea. The nuttient level in
Flemish watercourses is amongst the highest in Hurope. Nitrogen concentrations in
Flemish watercourses are decreasing but remain high, with more than 40% of the sample
points above the 50 mg/1 level (VAN STEERTEGEM 2002). Because the nutrient input exceeds
the nutrient output in most svstems, 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 vegetations of nutrient-poor environments all over Flanders.

Over-fertilisation also induces the regression of many 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 1991
HU Nitrates Directive for maximum admissible concentrations (VAN STEERTEGEM 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 side effect of acidification is the release of toxic
aluminium. During the last 50 years, soils of many Flemish forests have become 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 17,000 million acid equivalents in 1990 to less
than 11,000 million acid equivalents in 2001 (VAN STEERTEGEM 2002). However, these
depositions are still too high for nature. In order to reach policy goals (national emission
maxima) more eftective 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 sensitive ecosystems.

4.3. Desiccation

Flemish legislation and policy plans increasingly recognise the problem of desiccation.
However, progress in the field is slow. The implementation of the European Water

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 soil. The lowering of the groundwater
table leads to an increased mineralisation of organic matter and can lead to an increased

eutrophication.
4.4, Pollution

Heavy metals constitute an important problem in several Flemish localities. Measurements
in plants, woodlice, spiders, fish and tits (Parus 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. Some 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!
4.5, Habitat fragmentation

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 fragmental.
The problem of fragmentation is recognised in present policy and is incorporated in several
policy 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. It is necessary to assess the

eftective 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 weir. The Benelux Decree concerning Fish Migration postulates that by
2010 fish migration should be possible, fer all fish species in all 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 residential building (+25%), industry (+29°%0) and trade (+19%)
all increased during the last decade. ()n the other hand, the use of open space for agriculture
decreased with 5% (VAN STEERTEGEM 2002).

For many animals, road infrastructure is an important barrier. The impact of increased
traftic, as seen in Flanders, needs to be carefully 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. ACTIONS TO DEVELOP AND SUSTAIN BIODIVERSITY

5.1. Towards more space for nature

(9]

(NS)

The Birds Directive (1979) and the Habitats Directive (1992) 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 1988.
Special Areas of Conservation under the Habitats Dircctive have been identified and, after
approval by the Flemish government, proposed to the Furopean Commission for their
incorporation in the list of ‘Sites of Community Importance’ that will constitute the
European ecological network (Natura 2000). The FEuropean Commission announced in
September 2000 that they would take Belgium to the FEuropean 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 2001, 42,000 ha were
added to the list of proposed sites (while 10,000 ha were dropped due to refinements). At
the moment, about 102,000 ha have been designated. Like practically all European
members, Flanders experiences some problems with the protection of its designated areas:
in 2001, 11 cases on specific violations of the Birds and Habitats Directives were on trial in
Flanders. A better 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
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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 Community Interest will be
included in the ‘Flemish Ecological Network’ (VEN), or in nature zones with mixed
function. The VEN is a coherent and ecologically functional cluster of natural arcas wherein
management iaracticcs are oriented towards the conservation and development of high-
standard nature. Nature conservation precedes other activities. The Flemish government

endeavours to designate 125,000 ha.

The VEN is supported by an ‘Integral Interweaving 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 IVON. 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 IVVON. The connective areas are also important to
allow the migration of plants and animals between populations and natural areas. The Flemish

government plans to designate 150,000 ha as nature zones with mixed function.

At the moment, the preparation of the designation process has started. It 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 all involved. During the process, much attention is
devoted to an easy communication and early policy agreements. This procedure should
result in an improvement of the integrated management at the official level. It is recom-
mended that voluntary organisations that are directly involved (forest, agricultural and
nature organisations) can play a formal role. In 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 doubttul 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 necessary space for nature and, as a
consequence, the designation of VEEN and IVON. The administration of regional planning
is responsible for the enforcement of the Decree on Regional Planning (1997) and the
Spatial Structure Plan for Flanders (1997). Due to the extensiveness of the assignments,
priorities need to be formulated. At the moment, the implementation plans barely take
nature into account. The total area of natural areas and nature reserves listed in the country
planning schemes has increased by 6,411 ha during the period 1994-2001. 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 needed between the three decision-making levels
(regions, provinces and local authorities), in order to attain a coherent system of protection.
[t is therefore important to keep the provinces and local authorities formally informed on
the progress made in the designation of the regional VEN and IVON. 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. Higher guality for nature

(8]
(NS

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 ofticially
recognised reserves and reserves that applied for ratification). It 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 distributed over the different ecoregions. There are relatively
more nature reserves 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 10,000 ha towards 2007. However, the present progress is too slow to realise this goal.

Early 2001, 268 nature and forest reserves (11,243 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 reserves.

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, 13 nature
development projects were finished on paper (total surface of 4,190 ha). End 2002, the

implementation of one project was finalised. Several 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 functions are filled in by the few residual dune areas.
Within 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, gravel 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
(Nyeticorax nycticorax’), kingfisher (Alcedo atthis), barbel (Barbus barbus) and greater yellow
rattle (Rbinanthus 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 salt water, and contains
numerous natural areas of international importance (Ramsar, Birds Directive, Habitats
Directive). Fish biodiversity increased thanks to improved water quality. Several areas with
a nature designation are situated along the banks of the Sea-Scheldt. In 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 functions 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 into 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. Nature everywhere

Agriculture, as the most important manager of open spaces, shoulders a large part of the
responsibility for the state of nature. Rural development schemes under the European
Common Agricultural Policy offer farmers the possibility to endorse nature management
agreements. In 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 all 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 has 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 all permissions, 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. U'nder other circumstances (c.g. felling of trees), the regula-
tions are not very relevant for nature conservation. To make regulations more effective and
give more time to the priority aims of nature policy, one can scarch for alternative
instruments. One of these priorities 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 application. 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 loss needs a reference context, in order to
provide guidance to the administrations that give advice on, or issue permits. In order to be
able to follow up on the countervailing measures, it is necessary to make an inventory of the
measures that have been agreed upon and carried into eftect. It is the only way to check if

the standstill principle has 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. According to the new regulations, the administration should give advice on
the new applications for land parcelling or town planning, for all sites which are in the
framework of spatially vulnerable areas, such as green areas, parks, forests or agricultural
land with ecological importance. The administrations involved, however, are insufficiently
trained in the application of the regulations on changes in vegetations and small landscape

elements.

54. Man and nature

9
()

Proper nature policy needs broad public support. The concept ‘public support’ is rather
new in the Flemish nature and environmental policy. It means that the public does not only
accept policy measures, but also that the public is actively committed to the conservation of
nature. Public support not only concerns the general public, but also civil servants and
politicians. Research on this topic in Flanders has mainly focused on the general public. It
has 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.

Fcological 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 evolving



society, it is no longer restricted to children and schools. Teaching about nature is done 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 require-
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. More data for nature reporting
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Biodiversity in Wallonia

Eitienne BRANQUART, Catherine DEBRUYNE, Louis-Marie DELESCAILLE & Philippe GOFFART |

1. GENERAL OVERVIEW
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Wallonia 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 km?). 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-brabangon’ plateau corresponds to the area
situated north of the Sambre and Meuse valleys. As its soil 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 diversitied 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.

[ Plateau hennuyo-brabangon
7] Région mosane
~ Condroz
[ Herve
Fagne-Famenne
Calestienne
[ Ardenne
- Haute Ardenne

Lorraine

1

The main biogeographical regions in Wallonia (based on data from the Research Centre for Nature, Forests and
Wood).
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Table 1. Presentation of the main natural regions in Wallonia.

Natural region

Plateau hennuyo-
brabangon

Bedrock

loam and sand

Land use

intensive crops

Typical forest type

Fago-Quercetum

Peculiarities

Région mosane

Condroz

limestone, schist,

sandstone and
gravel

sandstone and
limestonce

forests and

meadows

crops, meadows
and forests

Primulo-Car pisetum

cliffs, calcarcous

grasslands and slope

forests (. leerion)

parklands and

overmature trees, hay

meadows, calacarcous

grasslands

Pavs de Herve

Fagne-Famenne

Calesticnne

Ardenne

chalk, limestone,
schist

mcadows and
crops

orchards, hedgerows

schist
(and limestonce)

limestone

forest and
meadows

crops, meadows
and forests

Stellario-Car pinetum

Carici-1agetun

hay meadows,
heathlands

calcarcous grasslands,

slope forests

schist and
sandstone

torests and
meadows

Lugudo-Fagetum

wet grasslands and

heathlands, slope

forests

Haute-.\rdenne schist and shale forests and 1 “accinio- Betuletum peat-lands, heathlands,

meadows wet grasslands and hay

meadows

Lorraine sand, sandstone crops, meadows Melico-Fagetum hay meadows,

and limestone and forests heathlands, peatlands,
hedgerows, calcarcous

grasslands

2. HISTORICAL EVOLUTION OF THE L ANDSCAPES IN WALLONIA

Before the rise of human populations in Western Europe, natural landscapes were domi-
nated by oak and beech forest ecosystems where a very rich biodiversity was to be found.
Because of the development of agriculture and the exploitation of woody resources, such
forests were progressively transtormed, 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 tanrus), European bison (Bison bonasus), brown bear (Ursus arctos), capercaillie
(Tetra urogallus), elk (Cervus elaphus) and lynx (Lysx fynx) are famous examples of animals
that lived previously in our forest ecosystems. Numerous small-sized species of plants and
insects linked to old-growth forests and damp 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 interesting habitats for wildlife. Traditional management such as
coppicing, pollarding, slash and burn practices, sod cutting, grazing, mowing, reed cutting,
etc. favoured 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 all over Wallonia during

previous centuries, especially on stony and wet soils of the Fagne-Famenne, Calestienne,
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Ardenne and Lorraine regions. They sheltered very diversified plant and animal commu-
nities that formed a substantial part of the Walloon biodiversity. Hence, one-third of the
Belgian tlora is closely linked to heaths, dry grasslands and hay meadows (5 TIEPERAERE &

FrRANSEN 1982). Numerous threatened butter-

fly species are also found in the same types of

Unthreatened habitats (figure 2). As they have’ favoured
i Threatened . . . . . .
m Extinct 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

animals used to-graze in coppice woodlands or

forests
Hay
rmeadows
Wetlands

forests. In many areas, herbs and grasses were

Heathlands ©
Pegflands

2
c
X
-
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cut after coppicing and the upper part of the
litter was stripped and burned when dried out.
The coppiced area was used for cereal produc-
tion during 1 or 2 years. Thereafter, broom
(Cytisus scoparins) sown or developing from the
soil seed bank, was used as fodder for sheep or
as litter. Wet meadows, situated along streams and rivers, mires, wet heaths and fens were
mown for winter fodder or litter. Animals usually grazed under the lead of herdsmen or
shepherds and were taken back to the village every evening for milking and, especially,

manure harvesting (DELESCAILLE 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 1850, the number of sheep exceeded 150,000 1n

the Ardenne, with pastoral landscapes covering about 130,000 ha (NOIRFALISE 1989).

The surtace of extensive landscapes has begun to decrease in Belgium since the 1847 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 World 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
livestock (LAMBERT e a/. 2000, DELESCAILLE 2002).

As a result, more than 90%0 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) (GERARD & LAU-
RENT 1995).

These trends can be illustrated by two

Surfscs (x W00 ha)
w
8

Deciduous high forest 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
1930 1950 i 2000 ore than 50% of the total area around

1770. Two centuries later, most have been

%o i e ‘ . “ i i 70t . . . .
Evolution of the forest stand structure in Wallonia during the 20 century 1mproved or reclaimed for permanent pas-

(based on GIRARD & LAURENT 1995 and LLCOMTE ef al. 2003).

tures or spruce plantations whereas relict
peat- and heathland cover today less than
1% of the same area. The cover of broad-leaved forest also decreased considerably
following the transformation of old coppice into conifer plantations (table 2) (DUMONT
1975).

Table 2. Evolution of landscape units in Ardenne (Tailles plateau) between 1770 and 1970. The trend refers to a
surface ratio onto the 1770 situation (after DUMONT 1975).

1770 1970 Trend
Area (ha) %% of tot. area Area (ha) %o of tot. area

Broad-leaved forests 14,500 25% 0,500 11% 55%
Coniferous plantations 0 0% 25,100 43% + + +
Heaths and moors 28,600 49% 100 0.2% 99%,
Bogs 950 2% 500 1% 47%
l;eat»lands and wet grasslands 5,400 9% 100 0.27/0 98%,
Urban and intensive agricultural 8,550 15% ;},900 450 + 2039%,

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 Qurthe valleys) vanished from most areas because of scrub colonisation
or pine plantation; 92%0 of the calcareous grasslands of the Viroin valley have disappeared
since 1770 (table 3). Current grassland relicts are strongly isolated and impoverished
(LEDUC 2002).

In summary, the evolution of land use practices in Wallonia have led to the progressive

closure of the landscape, the increase in standing wood resources and the intensification of

rérnaining agricultural areas.
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Table 3. Evolution of the surface (ha) of landscape units in the Viroin valley (Calestienne) between 1770 and 2002,

The trend refers to a surface ratio in comparison with the 1770 situation (after L1 prc 2002).
1770 1870 1964 2002 Trend
Forests N 288 712 750 1,607 + 4580
Fallows and calcarcous grasslands ot 477 716 51 92% -
Crops 2,205 1,885 _855 766 o 65%
Intcnsi:grnsslands 389 357 1,072 951 + 144%
Urban ﬂren; . _55 82 _l u 155 + 182% )

3. BIODIVERSITY AND CURRENT STATUS OF SOMIs HABITATS IN WALLONIA

3.1. Semi-natural open habitats

Semi-natural open habitats are characterised by specific and diversified plant communities
that often produce mass flowering. They provide interesting resources exploited by plenty
of specialised anthophilous and phytophagous insccts. Heathlands as well as drv and humid
grasslands are key habitats for numerous insccts species (e.g. Orthoptera, Hemiptera,
Lepidoptera and Hymenoptera). They are also often visited by specific and threatened
reptiles and birds. For instance, the remaining population of black grouse (Tetrao tetrix) is
strictly dependent on large areas of heathlands while whinchats (Saxicola rubetra) and corn
crakes (Crex crex) are mostly found in hay meadows. Two lizard species (Podarcis muralis
and Lacerta agilis) and the smooth snake (Coronella anstriaca) are typically found in dry

grasslands and heathland ecosystems.

Some open habitats have developed under drastic azonal 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. Nordic vegetation and fauna are
found in these bogs such as, for instance, several species of Boreal dragonflies: the northern
damselfly Coenagrion hastulatuzm, subarctic darner .-leshua subarctica, northern emerald Somato-
¢hlora arctica and nordic marsh dragonfly l.eucorrbinia rubicunda. On the other hand, sub-
Mediterranean species (e.g. grasshoppers and cicadas) typically live in dry grasslands found

on south-facing rocky slopes of the Calestienne, Fagne-Famenne and Lorraine.

As described previously, most of the open areas resulting from traditional management
drastically decreased during the 19™ and 20™ centuries. Relicts are still present and are
sometimes included into protected 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 Wallonia. 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 quality of 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 various types of dry grasslands, 1,200 ha of tall-herb humid meadows, 1,000 ha

)
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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. Main open habitat types included into the Natura 2000 network in Wallonia and the global biological
quality and estimated arca for each of them. Priority habitat types are marked with ¢ (based on data from

the Rescarch Centre for Nature, Forests and Wood).

Code Habitat types Global qualicy Total arca
A B+C

Inland dunes

2310 Dry sand heaths with Ca/luna and Genista 60° 40% 530 ha

2330 Inland dunes with open Corymphorus and - 1grostis grasslands 95% 5% 40 ha
Temperate heath and scrub

4010 Northern Atlantic wet heaths with Iirica tetralisx 40°, 604 2,090 ha

4030 Furopean dey heachs 45% 55% 1,980 ha
Sub-mediterranean and temperate scrub

5110 Stable xerothermophilous formations with Buxus sempervirens on 700, 30% 400 ha
rock slopes

5130 Juniperus communis formations on heaths or calcareous grasslands 55% 45% 30 ha
Natural grasslands

01107 Rupicolous calcareous or basophilic grasslands of the 60°% 40%, 170 ha
Alysso-Sedion albi

6130 Calaminarian grasslands of the [ eletalia calaminariae 20°%, 80 50 ha
Semi-natural dry grasslands

6210 "V Semi-natural dry grasslands and scrubland tacies on calcareous 35% 65% 1,060 ha
substrates

6230 Species-rich Nardus grasslands, on siliceous substrates in 80 209, 990 ha
submountain areas
Semi-natural tall-herb humid grasslands

6410 Molinia meadows on calcarcous, peaty or clavev- silt- laden soils 309 700, 2,300 ha

6430 Hydrophilous tall herb fringe communitics 10%, 90%, 5,390 ha
Mesophile grasslands

6510 Lowland hay meadows (-1/epecurus pratensis, Sanguisorba officinalis) 10% 90°%, 6,680 ha

6520 Mountain hay meadows 30% 0% 1,360 ha
S phagnum acid bogs

7110 7 Active raised bogs 55% 45%0 240 ha

7120 Degraded raised bogs still capable of natural regencration 4% 60" 1,600 ha

7140 Transition mires and quaking bogs 50% 50°% 110 ha
Calcareous fens

7230 Alkaline fens 20, 800, 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, 6410, 6430, 6510, 6520), acid
rain (6210), drainage (6410, 6430, 7110, 7120, 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 Western Europe is
illustrative of the impact of the intensification of agricultural practices on biodiversity.
Grasslands that formerly sheltered as much as 120 plant species are today strongly impovert-
ished due to early mowing and NPK fertilisation. Phosphorous is particularly detrimental to
biodiversity as a high concentration of this element in
the soil reduces plant species richness to less 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
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s exported in forages (JANSSENS ¢7 a/. 1998).
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2 20 *.e " In a nutshell, it can be said that semi-natural open

2 .'..o g habitats are threatened by air and water pollution,
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.M' ® ...~ - land reclamation practices and the cessation of tradi-
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0 tional management. Often, restoration based on tra-
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[mpact of the concentration of soil extractable phosphorus on plant
species richness in old permanent grasslands from Western Furope

ditional practices will deserve to be adapted to the

Concentration of soil extractable

phosphorous (mg/100 g) 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

(based on J ANSSINS ef al. 1998). (DELESCAILLE ef al. 1990, GOFFART et al. 2001).

3.2. Forest ecosystems

(e}
9

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 e/ a/. 2003). Thanks to the
high geomorphological diversity of the territory, a wide range of different forest types is
found (NOIRFALISE 1984), including three priority forest types and seven other forest types
of the Habitats Directive (table 5).

The quality 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, ie. the relative proximity of forests to the structure of pristine ecosystems and

their natural dynamics.
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Old-growth beech forest of the Brandehaag (Hertogenwald). Overmature tree and dead wood are two key components for
forest biodiversity. Both are unfortunately poorly represented in Walloon woodlands (photograph by F. HIDVEGI).

As a major cause of the reduction of forest areas, grazing had a major impact on landscape structure up to World War II. It
created valuable habitats for biodiversity such as heathlands and extensive grasslands. Grazing management is still used
today to restore such habitats fer conservation purposes (see pictures ¢ and d) (photograph by J.-1.. GATHOYE).

Because of the decline of sheep breeding and large-scale reforestation, heathland surfaces decreased drastically during the two
last centuries. Remnants are currently represented into military areas and in small forest gaps (photograph by J.-L. GATHOYL).
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).

Bog ecosystems are mainly represented in Haute-Ardenne and host specific Boreal and Alpine species assemblages
(photograph by Ph. GOFFART).

Freshwater biodiversity hotspots are mainly located in the Ardenne, especially in areas with a high forest cover and low
human population density (e.g. Lesse, Qurthe and Semois basins). These hotspots host rare flagship species such as the peatl
mussel (Margaritifera margaritifera) and otter (Lutra lutra) (photograph by J.-L. GATHOYE).
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Table 5 Forest types included into the Natura 2000 network in Wallonia and estimated area for each of them.
Priority habitat types are marked with "’ (based on data from the Research Centre for Nature, Forests and

Wood).
Code Forest type Fstimated area (ha)
Beech forests
9110 Lugulo-Fagetum beech forests 39,910
9120 Atlantic acidophilous beech forests 2,710
9130 As perulo- Fagetum beech forests 11,660
9150 Medio-European limestone beech forests 2,860
Oak forests
9160 QOak and oak-hornbeam forests 22,390
9190 Old acidophilous oak woods on sandy plains 1,240
Other forest types
9180 ¢ Forests of slopes, screes and ravines 2,890
91D0 Bog woodland 1,970
91E0 " Alluvial forests with Almus glutinosa and Fraxinus excelsior 6,700
91F0 Riparian mixed forests 20

3.2.1. Biological value

Stand types recognised across the Permanent Survey of Woody Resources (LECOMTE &

LAURENT 1999) are characterised by contrasting tree species richness. Stands dominated by

Precious deciduous trees
Other deciduous trees
I Oaks
Pines
Poplars
1I ,
Other conifer trees
Larches
111
Beech
Dougas fir
v
lower layers Spruce
higher layer
5] 5 i | 1 c@ 50 100 150 200
Average number of iree species perforesttype Surface in Wallonia (x 1000 ha)

5

Forest stands in Wallonia. Average tree specics richness (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 .-Icer, Fraxinus, Prunus and Ulmus or by a mixture of oak
and beech trees (based on the Permanent Survey of Woody Resources and LECOMTE ef 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 e/ a/. 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. It 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 cover about 45% of the

Walloon forest.



3.2.2. Conservation value

As detailed in table 6, forest ecosystems provide a habitat for numerous plant and animal
species. Considering all 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.

Some 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 medins) and black woodpecker (Dryocopus martins). These species take advantage
of the current ageing of high deciduous forests. U'nfortunately, the regeneration shortage of
broad-leaved trees (LEMAIRE 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 Wallonia and proportion of rare and threatened species [after
DIEDERICH & SERUSINUK 2000 (1), BRANQUART e a/. 2003 (2), Anonyme 2003 (3) and SPEIGHT e/ al.

2000 (4)).
Taxonomic group Number of forest Proportion of rare or Ref.
species threatened species

Epiphytic lichens 354 3% |
l-ndigen()us trees o N o o 064 - 27% 2
Ground beetles (Carabidae) 47 23%, ] 3
Buttertlies (Rhopalocera) 48 67% 3
Saproxvylic hoverflies (Syrphidae) 52 83% 4
Other hovertlies (Syrphidac) 105 == 50% == _4 =
Birds N 3 3 = o ] == = 31% 3
Mammals 42 45% 3

3.2.3. Natural value

Because of the intensive human activity in woodlands since the Neolithic, the naturalness of

the Walloon forest is quite low. Overmature trees are very scarce and the mean volume of
. 3

dead wood (snags and logs) is only about 6.6 m”/ha (LECOMTE & LAURENT 1999), as

compared to volumes over 100 m’/ha in natural forest ecosystems (VALLAURI e7 al. 2002).

A recent study based on ancient forest plants showed that plots corresponding to original
forest conditions and forest continuity (HERMY e7 a/. 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 soil
conditions and high deciduous cover (BRANQUART e7 a/. 2003). Some of them should
deserve to be designated as strict forest reserves in order to restore natural processes and

old growth conditions.

. R 1)
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As a conclusion, it can be said that Walloon forests present a very high potential for
biodiversity, which is however threatened by modern forest management practices. This
potential could be enhanced in the tuture providing that conservation management
practices (e.g. close-to-nature forestry, opening of forest canopy, green tree retention,
restoration of degraded habitats) be adopted in woodland ecosystems, together with the

creation of a representative network of strict forest reserves.

3.3. Running waters

The water quality of waterways and surface waters in Wallonia is controlled by means of
several biological, physico-chemical and bacteriological monitoring networks (DE PAUW e/
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
larvae, etc.). The biotic index allows the characterisation of both the quality 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 sampled in a three-yearly cycle.

In addition to the diversity of river substrates, benthic communities are extremely useful to
appraise water quality. A non-polluted river exhibits a high faunal diversity and is
characterised by invertebrate taxa that are very sensitive to organic pollution and very
demanding in oxygen, such as larvae of stoneflies (Plecoptera), caddistlies (Trichoptera) and
mayflies (Ephemeroptera). In the presence of pollution, these taxa disappear and biological
diversity decreases significantly. Results 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, agricultural and industrial effluents. On the
opposite, running waters in southern Wallonia are usually much less polluted and host more
diverse benthic invertebrate communities (biotic index higher than 12/20). 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 (Cottus gobio) and brook lamprey (Lampetra planeri) are
confined to rivers characterised by a high biotic index and a low pollution load (figure 6).
This is also the case tor the white-throated dipper (Cinclus cinclus), otter (I.utra lutra) and
pearl mussel (Margaritifera margaritifera). Unfortunately, populations of the last species do
not reproduce any more in Wallonia probably as a consequence of excessive water turbidity

and bad river bed conditions (LAUDELOUT & LiBois 2003).

The establishment of monitoring networks foraquatic biodiversity (benthic macro-inverte-
brates, fish, bryophytes, etc.) is too recent to deduce conclusions relating 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
counterbalanced 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)
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shows that species with larvae living in fast running water (e.g. Oxygastra curtisii, Onycho-
gomphus forcipatus and Gom phus 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 (.A/cedo athis) and sand martin (Riparia riparia) that declined
drastically in recent years (LAUDELOUT & LiBo1s 2003).

The Walloon hydrographic 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, Sare 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 all costs.

fr

Distribution map of post-1980 observation of (a) the bullhead (Cortus gobio) and (b) the river lamprey'(l_.ampelm
planerr) in Wallonia (based on data from the Research Centre for Nature, Forest and Wood).

4. SPECIES SURVEYS

4.1. Monitoring 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 basis in specific sites and
refer to 5 km x 5 km UTM plots. They are gathered in a central biological database 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 taxonomic
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).

More recently, specific monitoring programmes were launched by the RCNFW’ in close
collaboration with universities and research consultancies to follow up population trends of

species listed in the Habitats Directive (see annex 3).

Trends and red data lists

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 (SAINTENOY-SIMON, in prep.), grasshoppers (DECLEER ef a/. 2002) or
ladybird beetles (BAUGNEE & BRANQUART 2000). The pivotal years used for the analysis
of population trends are 1950 and 1990. 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 Walloon 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 species found in Wallonia and is divided into five
TUCN categories: extinct, endangered, vulnerable, non-threatened and introduced. Accord-
ing to the taxonomic 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 ‘brabango-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 1993).

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 (VANSTEENWEGEN & JACOB, in press) shows that many species previously
considered as unthreatened (no contraction of distribution area) are actually subjected to
a marked population decrease. It is the case of several common species living in man-made
and agricultural habitats such as the house martin (Delichon nrbica), meadow pipit (.Anthus
trivialis), skylark (.-1/anda arvensis), tree sparrow (Passer montanus) and some bunting species
(Emberiza spp. & Miliaria calandra). So far, the causal factor of their regression remains

unclear.



Table 7. Species status for the different taxonomic groups surveyed in Wallonia [after BOURNI:RIAS 1998 (1),
Anonyme 2003 (2) and GOFF\RT & DE Bast 2000 (3)].

Taxonomic  Total number ~ Number Number of  Number of Number of  Proportion Ref.
group of species of extinct  endangered  vulnerable  introduced of extinct or

species species species species threatened

species

Orchids 52 7 19 17 0 83%
Dragonflies 66 4 10 17 0 47% 2
Butterflies 114 16 25 39 0 70% 3
Amphibians 17 3 2 4 2 53% 2
Reptiles 9 ] 1 3 ] 56% 2
Breeding birds 170 9 26 40 7 48% 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 ([ ‘#/pes vulpes) and black-headed gull (Larus
ridibundus) 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 cristatus), cormorant (Phalacrocorax
carbo), grey heron (- 1rdea cinerea), black stork (Ciconia nigra), sparrowhawk (Accipiter nisus),
peregrine (Falco peregrinus) and eagle owl (Bubo bubo) 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 ridibunda),
red-eared terrapin (Trachemeys scripta elegans), Egyptian goose (.-Alopochen aegyptiacns), Canada
goose (Branta canadensis), ring-necked parakeet (Psittacula krameri), American mink (Mustela

vison) and muskrat (Ondatra gibethicns).
4.3. Major threats

Results presented above show that the future of many species is strongly jeopardised. Some
of them have already disappeared from the Walloon 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 loss, 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 last century.
Many forest species declined as a consequence of both the closure of the forest cover and the
scarcity of old-growth forest areas. In 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 various
habitats and needs to be added to their physical alteration. Air pollution has direct
consequences on forest decline and on the balance of soil nutriments in grassland and
meadow ecosystems. For instarice, atmospheric nitrogenous supply changes the composi-
tion of the flora, favours nitrophilous species and decreases plant diversity. It is also well
known that the impact of eutrophication and water pollution on freshwater and wetland

biodiversity is very harmful.

On the other hand, 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 e a/. 2003). Some 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 e/ a/. 2001, MC LAUGHLIN ef a/. 2002). Recent arrivals of southern
species have been recently recorded in Wallonia within several taxa like plants, bees,
dragonflies and birds. Though these new species participate to enhance 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 (GOFFART & 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 diseases, 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 (Elodea spp., Fallopia japonica, Impatiens spp., Solidago spp.,
Senecio inaequidens), molluscs (Dreissena polymorpha), crustaceans (Dikerogammarus villosus,
exotic crayfishes) and ladybirds (Harmonia axyridis). 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. CONSERVATION MANAGEMENT, A CHALLENGING FUTURE

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 loss. Existing and

planned actions focussing on biodiversity conservation are shortly described hereafter.

5.1. Existing biodiversity actions and policies

5.1.1. Network of nature and forest reserves

In Wallonia, state and private nature reserves cover about 6,540 and 1,410 ha respectively
(data: Nature & Forest Administration). Most of these correspond to semi-natural open
habitats and are subjected to clearing, mowing and grazing management. Some 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 logging. 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). Money 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. Examples of restoration projects undertaken in Wallonia thanks to EC tunding. Estimated surfaces
concerned by the projects: (1) restoration, 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 andior species

1 lay meadows

LLIFE94 NAT/B 001516 120 ha 130 ha 10,000 ha  Fagne-Famenne  humid and hay meadows

LIFE97 NAT /B 004796 150 ha 150 ha 7,200 ha Fagne-Famenne  (corn crake)

Wetlands

LIFE99 NAT B 006285 250 ha 40 ha 600 ha  Semois valley humid grasslands, marshes
and fens

LIFEOO NAT/B 007148 70 ha 60 ha 000 ha  Haine valley reed beds

LIFE02 NAT/B/008590 unknown 100 ha 2,000 ha  Rulles, Sare & running waters & wetlands

Our (pearl mussel)

LIFEO3 NAT'B 300 ha 80 ha 10,000 ha  Saint-Hubert peat-lands

INTERREG 220 ha Hertogenwald humid grasslands and hay

EMR.INT2.96.09.3.024 meadows

Calcareous habitats

LIFEO0 NAT B 007168 70 ha 40 ha 500 ha Lesse & Lomme dry grasslands, scrubs and
woodlands

LIFE02 NAT B 008593 18() ha 80) ha 2,100 ha  Upper Mecuse dry grasslands, scrubs and
woodlands

5.1.3. Agri-environmental schemes

Annual subsidies for agri-environmental practices have steadily been increasing since 1996 and

reached about 8 million ELRO in 2001 (figure 7). The total amount of money for biodiversity
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Evolution of the total amount of annual agri-environmental subsidies in
Wallorua. Global budget is broken down into four categories according to tinal
purposes: biodiversity, soil protection, combination of previous purposes and
preservation of agricultural heritage and old varieties (based on W ALOT 2002).

measures (e.g. delayed mowing, orchards,
hedgerows and ponds conservation) has been
multiplied by 5 from 1996 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 soil protection and joined measures.
Studies performed in other countries already
suggest that agri-environmental schemes are
not always very cost-efficient from a biodi-
versity point of view (see e.g. KLEIJN ef 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 in 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 varietics, hedgerow restoration are other examples of
nature-oriented actions subsidised by the Ministry of the Walloon Region (DGRNE).

5.2, Next biodiversity strategies and action plans

5.2.1. Natura 2000 network

The major futuré 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. [t
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 KERCKHOF & Jean-Sébastien FIOUZIAUX

1. INTRODUCTION

The marine areas under Belgian federal 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 Belgian marine areas (figure 1) can be subdivided into the territorial sea
(12 nautical miles) and the Exclusive Economic Zone (EEZ). They total an area of neatly
3,500 km? (MAES ef 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. Its
average depth is about 20 m, the
maximum depth being 45 m. The
Belgian coastline is very short,
only 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, ie. 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.

Belgium’s marine areas are char-

acterised by several geomorpholo-

gical, chemical and physical gradi-
ents, determining the ecology of a
1 region that has been affected by

The Belgian marine areas encompass the Exclusive Economic Zone (EEZ, a) and the human activities throughout his-
Belgian territorial waters (b). The boundaries, and thus also the surface, of EEZ and
Belgian Continental Shelt (BCS) are identical (adapted from MAES ez /. 2000, courtesy of
the Belgian Federal Science Policy Office).

tory.

The Belgian marine waters are

influenced by water masses of dif-
ferent origins. 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 rivers I Jzer and
Scheldt, and from canals. This ‘continental coastal water’ is characterised by a lower salinity,
a high nutrient content and a high turbidity. Both water types remainseparated. The strong
semi-diurnal tidal currents and the alongshore residual current, 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 oceanic 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 (FETTWEIS & VAN DEN EYNDE 2003).
However, holocene peatand mud layers are also present (BAETEMAN 1999). 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-
TOPS et al. 1976). However, FETTWEIS & VAN DEN EYNDE (2003) could not observe this
teature in their sediment transport model. 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 trom 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, which are a food source for many wintering

birds.
2. MARINE HABITATS

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. Seoft 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 (CATTRIJSSE & 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 turther
offshore, in the northern part of the Belgian Continental Shelf.

The largest part of the intertidal area consists of sandy beaches (plate 1, b). All 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. Jans and L. ViciIN, MUMM / RBINS).

range of 3.7 to 3.9 m (DEGRAER e a/. 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, salt 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 relics 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
salt 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 habitats, somewhat on the edge between hard

and soft substrata, are yet poorly studied.
2.2. Hard substrata

Natural hard substrata consist of peat banks (plate 1, d) and solid Tertiary clay banks as well
as zones with gravel, pebbles and boulders. All 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 (JOCQUE & VAN DAMME 1971). 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 relics 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 (1883), who describes “boulder fields
off Oostende” with a high species richness, and GILSON (1900), who mentioned the
occurrence of gravel in the area of the Westhinder Bank. More recently, GULLENTOPS e/
al. (1976), MAERTENS (1989) 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
petformed 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 e/ al.
1988, DAVOULT ef al. 1988), suggesting that a similar fauna could be 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 edulis) occurred oft the Belgian
coast (LANSZWEERT 1868, VAN BENEDEN 1883). 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)

Plate 1

(a) Pier and groyne marking the entrance to the harbour of Nieuwpoort (photograph by M. DECLEER). (b) Example of an ultra-
dissipative sandy beach (Zeebrugge) (photograph by M. DECLEER). (c) Patch of tubes of the sand mason, Larwice conchilega, in
the intertidal zone. Details of the end of the tubes are shown (photograph by M. DECLEER). (d) Holocene peatand clay banks on
the beach of Middelkerke (around 1980) with marks of medicval peat cutting/exploitation (photograph by Ii. COOLS). (¢) Pout
(= bib, Trichopterus luscus) swimming above the Birkenfels wreck (photograph by A. NORRO, MUMM | RBINS). The Birkenfels
sunk in 1966 and is already covered with a rich fauna (f): among others the common starfish (.Asterias rubens, bottom left corner),
dahlia anemone (Urticina felina, picture centre), common brittle-star (O phiothrix: fragilis, orange arms just under picture centre),
orange-striped anemone (Diadumene cincta, orange-red tentacle ring, bottom right corner), and smaller species of the classes
Hydrozoa (probably genus Tubularia, top left) and Anthozoa (bottom right) (photograph by A. Norr, MUMM | RBINS).
Some 203 ship wrecks occur on the Belgian seabed, illustrating the importance of these artificial hard substrata for biodiversity.
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3. OVERVIEW OF THE BELGIAN MARINE BIODIVERSITY

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. LANSZWEERT, P. ].
and E. VAN BENEDEN, etc. However, it is only around 1900 that ecological and oceano-
graphic considerations motivated marine biological research, with the work of G. GILSON,
sampling not only biota from all 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 (VAN LOEN ez a/. 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. It 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 marineareas, the best-studied components
being plankton, nekton and, particularly since the mid-1990s, 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. Besides 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 taxonomic 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. Plankton

Planktonic species are generally defined as organisms living in the water column and
depending on marine cutrents 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. Its
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 holoplanktonic 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

MEUNIER (1913, 1915) performed a first taxonomic characterisation of the phytoplankton of
the southern North Sea, largely based on the samples collected by G. GILSON. VAN MEEL
(1975, 1976) summarised the phytoplankton spectrum of the years 1951-1953 in the area of
the Hinder Banks as largely dominated by diatoms, in particular Bacillariophyceae (average
of 80.6% of the total species number) and Dinophyceae (average of 18.2%). The genus
Bidulphia and Chaetoceros are quoted to account for 12 and 25.3% of the Bacillariophyceae
biomass respectively. VAN 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 lower near the coast and to increase offshore. POLK
(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 LoUis e /. (1974) and Louis & SMEETS (1981).
M’HARZI ¢ al. (1998) observed in winter a predominance of Chrysophyta and Fuglenophyta
in the area of the western coastal banks, the latter being replaced by Chlorophyta on the

more oftshore Westhinder bank. They identified 123 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 (CADEE 1986). Extended blooms of
the colonial flagellate Phacocystisglobosa happen every year, producing large foam (mucilage)
accumulations on the beaches. Apparently, 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. globosa, which can represent up to 90% of the cell numbers
(LANCELOT & MATHOT 1987).

3.1.2. Zooplankton

356

The highest concentrations of zooplankton are observed about 20 kilometres offshore. The
diversity of zooplankton is cleatly 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). In nearshore waters, the plankton communities are
characterised by higher biomass and lower species diversity. Numerically, copepod crus-
taceans constitute 90%o of the overall zooplankton in winter (M’HARZI e /. 1998), mainly
represented by Temora longicornis, Pseudocalanus elongatus and Centropages hamatus. Acartia
¢lansi, Paracalanus parvas and Calanus helgolandicus are found in smaller abundances. M’HARZI
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
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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 1996). These communities consist of herbivores such as Temora longicornis and
Oikoplenra dioica, found in the neighbourhood of the phytoplankton concentrations. A
community of carnivorous species, amongst which Sagifta sefosa is the commonest together
with two cladoceran species (Eradne nordmanii and Podon lenckartr) occurs more northerly. A
community of omnivores, predominantly consisting of .-lcartia clansi, Euterpina acutifrons

and Noctiluca 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 animals (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 animals 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 pm sieve. The

microbenthos consists of organisms that pass through a 38 um sieve.

The sampling devices used in benthic fauna assessments play a major role in the definition
of invertebrate communities. For instance, most ‘macrobenthos’ investigations atre per-
formed with grabs, which allow quantitative sampling of large infaunal species but are not
suitable tor 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 animals 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 developments in high resolution acoustic technolo-
gies (such as side-scan sonar) and digital imagery, which allow accurate mapping of the
seafloor. For instance, BROWN e/ a/. (2001) strongly recommend 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 ef al.
2002).

In an extensive literature review, CATTRIJSSE & VINCX (2001) summarised research on
benthos pertormed by Belgian scientists between 1970 and 1998. 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 gravel extraction and the dumping of industrial
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waste occurring in these areas. Owing 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 (DEGRAER 1999, DEGRAER e# a/. 2003).

The structural biodiversity of the Belgian marine benthos is well documented for soft
bottom meiobenthos (mainly nematodes and harpacticoid copepods) and macrobenthos
(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 ef a/. 2002) and are the target of

important research efforts.

3.2.1. General patterns

In their review, CATTRLJSSE & 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 waters. The
lower species 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 freshwater input as well as pollution from the Scheldt. Former authors
described a second gradient, perpendicular 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 complicated situation. Some 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 CATTRIJSSE & 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. Some of the gaps that became apparent
are now addressed in specific research projects. Moreover, certain specific habitats such as
the strandlines, the fauna of tloating algae and the hyperbenthos of the surtzone are now

also being investigated.

3.2.2. Soft sediment benthos

32.2.1.
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Microbenthos

The microbenthos (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
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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 epitauna such as decapods, certain fish and
echinoderms, has been monitored since the 1970s. 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, Hydrallma-
nia falcata) and bryozoans (e.g. Flustra foliacea, Alcyonidinm spp.) and even sponges (e.g.
Huliclona oculata) 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. DEWICKE e# a/. (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
less 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 (Schistomysis kervillez, Schistomysis
spiritus, Gastrosaccus spinifer and Mesopodopsis slabberi) 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

GOVAERE ef a/. (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 host specific benthic communities. The macro-
benthic biodiversity was found to increase offshore, which confirms the views of pioneers
such as GILSON (1900), who considered the area of the Hinder Banks to host the highest
numbers of benthic species (VAN LOEN ef a/. 2002).

However, in a recent analysis of data obtained between 1994 and 2000, covering also the
macrobenthos of the beaches, VAN HOEY e a/. (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 (DEGRAER ef a/. 2002).

Using statistical clustering methods, VAN HOEY e a/. (subm.) identified four major soft-

bottom communities, one intertidal and three subtidal, defined as follows.

o 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 Spisala subtruncata, Abra alba and
Mysella bidentata, the polychaetes Sthenelais boa and the reef building sand mason Lanice
conchilega (plate 1, c), and the crustacean Pariambus typicus. This community is dominant

in the western coastal zone, especially in the gullies berween the coastal and Flemish
Banks.

o 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 Ecbinocardinm cordatum is a typical member of this community. The

community is typical for sandbanks further offshore.

o The Ophelia limacina-Glycera lapidum community occurs in sediment characterised
by medium to coarse sand, with an important fraction of shell fragments. This community
is found predominantly on the tops of sandbanks. It consists mainly of interstitial

polychaetes and is further characterised by a low species diversity and density.

o The Eurydice pulchra-Scolele pis squamata community is exclusively found high in the
intertidal zone of sandy beaches. It is characterised by a low diversity and high densities of

the crustaceans Eurydice pulchra and Bathyporeia sp., and the polychaete Scolelepis squamata.

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 VANAVER-
BEKE e/ al. (2000) suggests that sandbanks can be regarded as geographically isolated
‘islands’. Indeed, 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

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
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investigated [e.g. DARO 1969, 1970, VAN DER BEN e7 /. 1977 (all three papers on artificial
substrata) and JOCQUE & VAN DAMME 1971 (peat and clay banks), while DE Vos studied
the algae of the (jetty) 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 (Semibalanus balanoides, Balanns
crenatus, Elminins modestus), dense mussel clusters (Mytilus edulis) and occasionally fucoid
algae. Many other invertebrates are living in the mussel 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 (ENGLEDOW e/ a/. 2001, VOLCKAERT ef a/. 2003).

The subtidal fauna of ship wrecks (plate 1, e & f), never studied before, is under
investigation since 2001. ScUBA-diving techniques are used to perform an inventory of
the fauna associated to these artificial substrata, generally considered as ‘oases’ of marine
life. These studies have already revealed many species new to the Belgian marine fauna
(MASSIN et al. 2002).

Finally, the many buoys, used to demarcate shipping routes and subtidal obstacles, form
another particular artificial habitat. They are distributed all 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 (KERCKHOF & CATTRIJSSE 2001;
KERCKHOF, in prep.). Although these floating objects 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

DEGRAER (1999) 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. It has a low species diversity, characterised by
boring bivalves such as Petricola pholadiformis and Barnea candida. This community also
occurred formerly in intertidal localities, tor example at Raversijde, between Oostende and
Middelkerke (JoCQUE & vAN DAMME 1971), or along the eastern coast (see GILSON 1914)
(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 macrobenthic community, the ‘pebble community with epifauna’, might
also be present off the Belgian coast, although it was not mentioned at all during the last
three decades. Indeed, a “‘boulder field” hosting a very high epibenthic species diversity
(including several sessile erect species and Ostrea edulis) is mentioned to occur ‘‘off
Qostende” by VAN BENEDEN (1883). 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 e a/. 1988, DAVOULT e/ a/. 1988). The
species composition of this community differs drastically from the surrounding sandy
sediment communities and shows affinities with the macrofauna of rocky substrata and
with the epifauna of ship wrecks. It 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 (Fchinodermata).
This community certainly occurs in Belgian waters too, as indicated by occasional observa-
tions for instance in the region of the Hinder Banks (MAERTENS 1989; GILSON, unpublished
data) and off Zeebrugge (pers. obs. F. KERCKHOF).

We 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. These probably
contribute to a large extent to the overall species richness of the ‘natural’ Belgian marine

tauna, what calls for tfurther research on this topic.

3.3. Nekton

(8]

The nekton represents all animals able to move horizontally in 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. I.o/igo, Sepia or Octopus), 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 divided 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 ef a/. (1990) 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. DAAN
et al. (1990) identified three fish communities. In the south-eastern community -relevant to
Belgian waters- the dab (Limanda limanda), whiting (Merlangins merlangus), grey gurnard
(Chelidonichthys gurnardus) and plaice (Pleuronectes platessa) are considered to be the most

important species.

Other important demersal species are cod (Gadus morbua), sole (Solea solea), flounder

(Platychthys flesus) and brill and turbot (Scophthalmus 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
tfound in the vicinity of wrecks. These fish, such as the ling (Molra molra), conger eel (Conger
conger) and tompot blenny (Parablennins gattorugine), are considered to be rare. Given the
large number of wrecks off the Belgian coast, it is possible that some of them are not as rare
as thought. Some species, such as the common gaby (Pomatoschistus 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 (LLipophrys pholis) and buttertish (Pholis gunnellus), may occur

rather frequently on breakwaters and harbour walls.

[t 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. WALKER (1998) has
evidenced major changes in the population dynamics of North Sea rays. Increased 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,
Amblyraja radiata) and severe declines in more sensitive species such as the thornback ray
(Ragja clarata). The common skate (Dipturus batis), the largest species of the area, is
considered as extirpated from the North Sea since the 1950s (NILSEN e a/. 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 lessabundant in the North Sea than they used to be. This is
the case for the herring (Clupea harengns), mackerel (Scomber scombrus), cod (Gadus morbua)
and plaice (Plenronectes platessa). Herring used to be a very important resource for Belgian
fishermen (POLL 1947). The main reason for the decline is overtishing. 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 shift towards smaller-sized fish. Overfishing,
together with river construction works, habitat destruction and pollution, also led to severe
decline or disappearance of all diadromic fish, including the salmon (Sa/mo salar), sturgeon

(Acipenser sturio), smelt (Osmerus eperlanus) and allis shad (.A/losa alosa).
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). In a study by BirdLife International, the whole region from
the north of France up to the Dutch Wadden Sea, including half of the Belgian waters, has
been designated as an Important Bird Area (SKOV et a/. 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 (.A/a forda) 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 (Melanitta

nigra).
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The Channel area, including the Belgian marine waters, is a very important corridor for
many migratorv species. During the 20" century, the abundance of most species of sea birds
have increased in the North Sea, predominantly due to the availability of discards from
fishing activities (MC GLADE 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 World War II, increasing
interest for activities such as sea watching and beached bird surveys arose among various
individuals and groups. The results were -if at all- published in a scattered wav. In 1992, a
sea bird monitoring programme was set up at the Flemish Institute of Nature Conservation,
aimed to fill the lack of information on the distribution of sea birds in the Belgian marine
waters. This has resulted in various publications (e.g. OFFRINGA e/ a/. 1996, SEYS ef al. 1999,
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, SEvs (2001) gives a comprehensive overview of the Belgian marine and
coastal birds. During the period 1992-1998, 124 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 (Laras minutns), red-
throated diver (Gavia stellata), common scoter (Melanitta nigra), Sandwich tern (Sterna
sandvicensis), common tern (Sterna hirundo) and little tern (Sterna albifrons). Five species,
the great crested grebe (Podicpes cristatus), great skua (Stercocarins skua), lesser black-backed
gull (Iarus fuscus), herring gull (Laras argentatus) and great black-backed gull (Larus marinus)
were classified as ‘locally important species’. These are species that surpass the 1%06 criterion

but are not included in the highest priority lists of the international conventions.

The harbour of Zecbrugge 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-
nities after their natural nest sites on beaches and in dunes became gradually unavailable as a
consequence of, among others, evolving mass tourism (SEvYS 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 gull.

During the study cited above, marked differences 1 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 fill these

gaps gradually.
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3.5. Marine mammals
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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 SMET (1974, 1981). 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, 1996),

while the RBINS has coordinated technical interventions and collected specimens.

In 1992, 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 both 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 (Phocoena phocoena), white-beaked dolphin

(Lagenorbynchus albirostris), bottlenose dolphin (Tursiops truncatus), harbour seal (Phoca

ritulina) and grey seal (Hali-
choerus grypus). 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

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

white-beaked dolphins are

Year .
regularly observed, predomi-
3 nantly offshore. The harbour
Number of harbour porpoises, Phocoena phocoena, washed ashore per year in Belgium from porpoise became rare during

1990 to June 2003.

the second part of the 20"
century, but the number of
observations (inshore and offshore) as well as the number of strandings has been rising

again since 1995 (figure 3).

During the early 20™ century, harbour seals were commonly encountered on beaches. Since

then, the species virtually disappeared from Belgian waters. Nowadays, 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 shores in Belgium. Adult grey seals are less common in Belgium than harbour

seals, although a small number of grey seal pups wash ashore each year in winter.

In the years 1988-1989, an estimated 72%¢ of the North Sea population of harbour seal was
affected by a morbilivirus, the ‘Phocine Distemper Virus’ (PDV), leading to mass stranding
events (see JAUNIAUX & ColGNorL 2001). 1n 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
number of individuals in the population, may be involved but their role as facilitator can

hardly be evidenced.
4. MAIN THREATS TO THE BELGIAN MARINE BIODIVERSITY

Marine biodiversity worldwide is threatened in many ways. During the past 50 vears, the
composition and organisation of the ocean’s biota and of their habitats underwent dramatic
changes owing to increased human activities 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 environment quality, are concentrated (GRAY 1997).
These areas are highly productive as compared with the open sea. Losses of species and

habitats in coastal areas have therefore 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.
4.1. Human activities at sea and their impacts

The main activities occurring in the Belgian marine area and their main effects can be

summarised as follows (see also MAES ef a/. 2000).
4.1.1. Fisheries
Fishing has been an important activity along the Belgian coast for centuries (figure 4). But

since the beginning of the 20" century, a sharp increase of its impact on all levels of marine

life has resulted from several technological innovations. The main fishing method currently
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On the left, a decked ‘cutter’, typical for Belgian offshore fishing around 1900, landing its fish. Note the large beam trawl
equipped with a wooden beam (archives of G. GisoN, RBINS). On the right a modern powertul fishing vessel operating two
beam trawls in parallel (photograph by the Aerial Surveillance Unit of the MUMM / RBINS).

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 1998, LAVALEYE e/ a/. 2000). Beam trawl
tracks can be observed on sandy bottoms several days after fishing. It 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, JACKSON e/ a/. (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 amplified, 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). Several 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 factors affecting biodiversity.
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4.1.3. Eutrophication

An increased load 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 []zer), is responsible for strong eutrophication problems in coastal areas of the
southern North Sea. Since the 1970s, 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 animals and humans (such as Gyrody-
ninmr, Dinophysis ot Alexcandrinm) have caused much concern. Since the 1970s, an increase in
the bloom frequency of the colonial flagellate Phaceocystis 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
mortalities in invertebrate and fish species. Several studies reported also an increase in
biomass of benthic organisms especially in coastal waters although these eftects have not
been reported for the Dutch coastal waters (LAVALEYE ef /. 2000).

4.1.4. Sand and aggregate extraction

Besides fisheries, the only other natural resources exploited in Belgian marine waters are
minerals. Although several areas were designated for sand extraction, most of the sand has
been extracted from the Kwinte Bank. Considerable amounts of sand and gravel are landed
each year and used for building and beach nourishment. This activity locally affects the
benthic communities. Generally, organisms living in the highly dynamic environment of
sandbanks are able to withstand high level of environmental disturbance by waves and
currents. However, the sand and gravel extractionactivities form an additional stress factor.

Currently, the demand 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
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 down 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 down. 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 to 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 WW'T 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 1919. An important layer (2-4 m) of anoxic 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 mustard
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 & RUDDICK 2003). Fishing activities and ship
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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 dragontly species of Flanders, 16% are extinct, 34°o arc more or less
threatened, 10%¢ are rare, 4% are not well known and 36%¢ can be considered as not
threatened (D KN1JF & ANSELIN 1996). The occurrence of Red List species shows that the
most diverse dragonfly fauna is located in the central and castern part of Flanders (province
Antwerp and Limburg). Nevertheless, they occur over the whole Flemish territory. Species
threatened with extinction require high qualitv habitats and their distribution is almost
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 all correspond to Coenagrion pulchellun:, Cordulegaster boltonii and Sym pecma
Jusca. 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 List category rare is historically limited to the provinces Antwerp

and Limburg, exception made for Calopteryx splendens.

During the past 15 vears, cight species of dragontlies with a ‘normal” distribution in the
south of Belgium were observed more trequently: Lestesbarbarus, Coenagrion scitulum, -1eshna
affinis, . Anax parthenope, Orthetrum brummenmn, Crocothemsis erythraea, Sympetrum meridionale and
Sym petrum fonscolonbii. Up to the beginning of the 1990s, those species were observed
occasionally, but they are now present every vear in Flanders, including several observa-

tions of reproduction.
Legal protection and international importance

The Royal Decree on Nature Conservation protects all dragonfly species. Three specices
extinct in Flanders are listed on the Red List of species threatened at the global level (IUCN
1996). The species mentioned in theannexes of the Bern Convention and of the EU Habitats

Directive are no longer present in Flanders.
2.5.5. Dolichopodid flies

In contrast to well-known and frequentlv collected invertebrate groups such as butterflies,
dragonflies, ground beetles and spiders, most dipteran families including long-legged or
dolichopodid tlies are quite obscure, even to most entomologists. Nevertheless, dolicho-
podid flies show all the features that make this family especially suitable for bio-indicatory
purposes (high species richness, distinct habitat affinity, high sensitivity to environmental
alterations). POLLET (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, 14 endangered,
16 vulnerable, 86 susceptible or rare, 39 insulficiently 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°%

of threatened and/or rare species. In reed marshes and other marshlands, moderately to very
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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. Nearlv all threatened and rare salt 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.
Legal protection and international 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 (MAELEAIT ¢/ @/., in preparation) mentions 604 species
out of about 700 species for Belgium. About half of the 592 species are not threatened, 9%o
arc threatened with extinction, 14°%0 are threatened and 10, are vulnerable. Another 10%,
of the species are rare, whereas 1%0 is extinct. A Red List for the family Lycosidac was

prepared by ALDERWEIRELDT & MAELEAIT (1992).

Because of their numerousness and their occurrence in all biotopes, Spiders are cxcellent
organisms to measurc the quality of the environment (MAELEAIT & BAERT 1997). With the
exception of the water spider (Argyroneta aquatica), all spiders are terrestrial and occupy a
vast range of biotopes. The species most at risk are found in the sandy habitats of eastern

Flanders (IKempen) and in the coastal dune areas.

The wasp spider (.-1rgiope bruennichi) appeared in Belgium for the first time around 1870. The
spider’s distribution has slowlv extended northwards and, since the 19805, has reached its
most northern distribution in Flanders. [ts expansion occurs through the vallevs 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
(Purs 1989).

Legal protection and international intportaince

The Roval Decree on Nature Conservation protects four species of spiders in Flanders: the
wasp spider (.-lrgiope bruennichi), purse-web spider (- Atypus affinis), raft spider (Dolomedes
Sfimbriatus) and water spider (.. aquatica). The latter three species belong respectively to the
Red List categories vulnerable, criticallv endangered and vulnerable. There are currentlv no

native spiders listed in the annexes of the Bern Convention and EU Habitats Directive.
2.6. Higher plants

Historically, 1,416 species of higher plants belonging to the wild flora have been observed
in Flanders (BISBROUCK ¢ a/. 2001). Of these, 1,039 species belong to the original native
flora, while 358 were introduced by man and became naturalised (VERLOOVE 2002).

Nineteen species have an uncertain status. Of the exotic species, 115 were introduced after
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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 Eupaguras bernbardus, and gastropods, such as the netted
dog whelk (Nassarins reticulatus), as well as the common starfish (.dsterias rubens). During the
past decades, another hermit crab, Diogenes pugilator, became extremely common. This
species has taken advantage of the warming up and has spread more to the north. It uses
empty shells of small gastropods for protection, in most cases the shells of Nassarius. To
what extent the appearance of Nassarius might have benefited the occurrence and spreading

of Diggenes pugilator by providing shelter remains an intriguing question.

4.2.2. Kutrophication

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
Phaceocystis globosa (see section 4.1.3.). TUNGARAZA ef al. (2003) conclude that the succession
of the diatoms and Phaeocystis 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 Phaeocystis tor nitrogen
uptake. It seems that Phaeocystis blooms, to a large extent not grazed by the local
zooplankton species (G \SPARINI e/ a/. 2000), have become more important during the last
decades, although evidences of earlier explosive blooms in the North Sea exist (VAN MEEL
1975, CADEE & HEGEMAN 2002).

An example of a species of a higher trophic level thriving in eutrophic habitats is the clam
Corbula gibba, which is currently spreading worldwide, mainly in eutrophic 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

|98}
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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 tamilies 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 of the most striking examples of the potential etfect ot 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 (OSPAR Commis-




sion 2000). The most obvious consequence of the occurrence of this antifouling agent in sea
water was the complete eradication of the dog whelk (INucella 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 many other species, invertebrates as well as vertebrates, show effects of TBT
and the decline of some of them, e.g. the whelk (Buccinnm undatum), 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) (NILSEN e# a/. 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 (NILSEN ef /.
2002) as well as in the levels measured in marine fauna (e.g. VINCKE et al. 1999, GUNS et
al. 1999, ROOSE et al. 1998). However, other substances tor which long-term effects on
living organisms are poorly documented, such as volatile organic compounds (ROOSE &
BRINKMAN 2000), endocrine disruptors or brominated flame retardants (NILSEN e# a/. 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 gravel 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 Kwinte Bank (BAETEMAN 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 gravel 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. In 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 Kwinte 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 specics suffer less from the acidic ctfect of air pollution.
Legal protection and international importaice

Only the species of the subgenus Cladina (reindeer moss) are protected against harvesting,
transporting and exporting for commercial purposes under the Flemish law (Annex C of the
1976 Roval Decree on the protection of wild plant species). The EU Fabitats Directive

protects none of the lichens present in Flanders.

2.9. Macrofungi

In 1999, WhaLLEYN & VERBEREN 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 groups, the authors only used groups for which they had
relevant information to carry out quantitative judgements. These groups consist of 552
native specics observed in Flanders. It is estimated that they correspond to about 20° of the
total species of macrofungi. In the groups studied, 8°0 of the species are currently extinct
(43 species) and 47%0 of the specices still present are on the Red List (46 threatened with
extinction, 66 threatened, 118 vulnerable, 35 rare and 32 in decline and probably threatened
because they are found in rare to verv rare biotopes). This means that only one-third of the

macrofungi species can be considered as not threatened.

WALLEYN & VERBEKEN (1999) also describe trends and threats in relation to macrofungi:
the decline seems to be higher within ectomycorrhizal species (onlv 32% of species are
considered as safe) than within saprophvtic species (400%0 are safe). The decline of the
mycotlora is a widespread phenomenon, with eutrophication probably being the main
underlying cause. Specices of poor grasslands, marshes, peat bogs, wet heathlands, coastal
dunes and most of the forest types are particularly threatened. Numerous ectomycorrhizal
tungi appear to be banished from forest arcas to poor grassy roadsides or parks. The
adequate management of these mycorrhizal refuges is necessary for the conscrvation 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 frequent burning of logging waste /z-situ, the plantation of indigenous tree specics
rather than exotic ones, and the conservation andjor development of endangered habitats.

A significant reduction of soil cutrophication is of paramount importance.
Legal protection and international importance

None of the Red List macrofungus specics 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 lemish Forest Decree. At the European level, there exists a Furopean list that

is not connected to anv legislative instrument.



3. ECOSYSTEMS AND ARE.AS OF HIGH BIOLOGICAL VALUE

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. Surtace area of the main (semi-)natural biotopes in Flanders (atter VAN LANDUYT e£ /. 1999).

Biotope Minimal arca (ha) Maximal area (ha)
l;lthlangandzns == = = = - 5= _‘),SI)U_ — == EA()U_
Marshes 5,800 15,400
Wetlands —* B,‘).’ZIS_ —— | l,‘THS =
Dunes 1,440 2,940
Semi-natural grasslands 4,640 8,870
Species-rich grasslands 9,270 ILTS(i o
Grasslands with disseminated biological value 29,050 42,630
Pioneer vegetation 3,757 - _0,611_)
Scrubs 585 VE3
Mesophilic forests 22155() 50,410

2

Forest ten with §phagnum and purple moor-grass, Molinia cavrnlea. Koersel, Province of Limburg (photograph by
J. PACKET, Institute of Nature Conservation).
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appearance of this species in the .-bra a/lba community are not well understood nor even
studied, but its appearance certainly has consequences on the abundance of other inverte-
brates. Indeed, bivalves like Cerastoderma spp., Tellina spp. or Mactra spp., all species that
used to be common, have now apparently declined, although the relationship with the
explosive expansion of E. direcius 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
im.portant changes. Two of the most commonly observed organisms on artificial substrata,
the New Zealand barnacle, E/minius modestus, and the pacific oyster, Crassostrea gigas, are in
fact alien species (plate 2, b & c). The introduction of E. modestus in European waters took
place during World War II. It 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 pacific oyster, C. gigas. This species, although already introduced earlier in the 1970s
for mariculture purposes, established stable wild populations in the eatly 1990s, obviously
favoured by an increase in temperature. Now, pacific oysters can be found in huge numbers
on groynes, all 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 mussel community by a pacific oyster community, which would
have dramatic effects on the local fauna. On the other hand, pacific oyster reefs may by no
means be regarded as an alternative for the reefs of the indigenous flat oyster, Ostrea edulis,
which disappeared from the area. Crassostrea gigas is indeed mainly an intertidal species,

while Ostrea edulis used to live offshore in a very specific subtidal habitat.

Another striking example is the recent increase in numbers of the slipper limpet, Crepidula

fornicata (plate 2, d). This species has been introduced into Europe from North America at

the end of the 19*" century. In Belgian waters, it was already present in 1911 (PoLK 1962).
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 (HAMON 1996).

Harbours, with their many man-made constructions and harsh 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 Balanus am phitrite (KERCKHOF 1996) and the Indo-Pacific macro-alga Undaria
pinnatifida (DUMOULIN & DE BLAUWE 1999).
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5. TooLs

Surprisingly, there are no known 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 pholadiformis, which was introduced a long time ago and
lives in the same environment as the native piddock Barwea 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 (KERCKHOF 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 gigas, Fnsis directus,
Crepidula fornicata, Elminius modestus and Balanus amphitrite are all 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.
FOR MARINE BIODIVERSITY PRESERVATION: MMM-LAW AND MARINE 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.

MPAs 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 (SPAs). Under the Habitats Directive, member
states have to designate Special Areas of Conservation (SACs). Both SPA and SAC aim at

the conservation of biodiversity by the protection and/or restoration of certain vulnerable
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(1996) gave an overview of all arecas in Flanders where the 1°¢ criterion is reached from
1991/92 to 1995/96.

Four sites in Flanders are currently protected under the Ramsar Convention: ‘Het Zwin’
and its surroundings (530 ha), ‘De Blankaart en de 1]zerbroeken’ (2,460 ha), ‘De Schorren
van de Beneden-Zeeschelde' (398 ha), and ‘Kalmthoutse Heide’ (2,183 ha). The coastal
shallows *Vlaamse Banken’ in the North Sea (1,700 ha) belong to the federal competence.

Three more sites have been proposed but have not officially been designated yet.

Flanders accommodates more than 5% 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 accommodate among others more than

900 of the total Spitsbergen population of pink-footed goose each winter.

3.3. Grasslands

314

The group of biotopes referred to as ‘historically permanent grasslands’ include semi-
natural grasslands, species-rich grasslands (including relics of semi-natural grasslands) and

grasslands with disseminated biological value.

Semi-natural grasslands include dry calcarcous grasslands (Brometalia erectr), grasslands on
decalcified dunes, moderately fertilised wet meadows (Calthion), untertilised wet meadows
(Molinion caeruleae), mesophilic hay meadows (lrrbenatherion elatioris) and the moderately
tertilised wet meadows dominated by Juncus. Species-rich grasslands include species-rich
permanent pastures (sometimes in transition to wet meadows) and salt marshes with
permanent pastures containing ditches or micro-reliet. Grasslands with disseminated
biological value include species-rich permanent pastures with ditches or micro-relief some-

times including elements of reedlands or Calthion grasslands.

Semi-natural grasslands occupy only 0.3 t0 ().6°% of the Flemish territory (4,640 to 8,870 ha).
The total surface of species-rich grasslands is not exactly known for Flanders. Grasslands
with disseminated biological value are considered rare, covering .9 to 1.3% of the Flemish
territory. These grasslands have been mown and/or grazed for many vears, leading to a high
biological diversity. When ploughed 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 1980 and 2000.

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 tor 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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Legal protection and international importance

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 1997 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,
effectivencss is very low. Moreover, 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

Meadow with soft rush, [uucus effusus, and cuckoo tlower, Cardamine pratensis (photograph by Y. AD van, Institute

of Nature Conservation).
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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 fundamental 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 of precaution’.

The definition of a ‘sustainable biodiversity level’ in Belgian marine areas requires a
revisitation of older research, the gathering of data on pootly 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.

However, 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 assessments...
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The *Goorvijver” in Retie (Provinee of Antwerp) originated as a consequence of sand extraction and is now part of

a designated Habitats Directive site. On the foreground, in the water: bulrush (1ypha latifolic) and common reed
(Phraginites anstralis). On the background: grev willow (Salixe cinerea), silver birch (Betula pendules) and Scots pine
(Pénns sylvestris) (photograph by J. PAckr, Institute of Nature Conscrvation).

Legal protection and international impertance

The new water policy regulation is steered by the Furopean directive for establishing a
framework for community action in the field of water policy (the EU Water Framework
Dircctive, 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 tuned to the specific needs of the water-

courses, 1s necessary.

The main objective of the LU Water Framework Directive is to reach a good ecological
quality in all surface waters. A good ecological quality is described as a situation showing at
the maximum a slight disturbance compared to an undisturbed situation. In 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 cach of those

protected areas should be completed by 2015.

3.6. Ceastal dunes

Coastal dunes include different biotopes such as embryonic shifting dunes, shifting dunes

along the shoreline with .-dmmephila arenaria (white dunes), fixed coastal dunes with
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herbaccous vegetation (grey dunes), Atlantic decalcified fixed dunes (Calluno-Ulicetea),
dunes with Hippophae rbawmmoides, dunes with Salix: repens ssp. argentea (Salicion arenariea),

wooded dunes and humid dune slacks.

Dunes can be found all along the Flemish coastline. However, they are very fragmented as
more than 50 of the original dune arca has already disappeared. The high pressure on
dune ccosystems arises mainly from tourism, including the expansion of tourist accom-
modation, but also from agriculture, industry and desiceation. Desiccation is caused by the
pumping of groundwater, the drainage of polders and a diminished rainwater intfiltration

due to urbanisation. It is a very important pressure for nature conservation in the dunes.

The coast and coastal dunes are very rich in species. For instance, 862 species of higher plants
(67°% uf the Flemish total) are found in an area of 7,500 ha (0.55°%0 of the Flemish region).
Depending on the taxonomic group, 5 to 109 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 sca. In the future, an adequate management of

the coastal dunes has to give more importance to the natural values of these habitats.
ILegal protection and international importance

In the seventies, the zoning plans for the Flemish coastal areas protected approximately
3,100 ha of coastal dunes under the status of nature reserves. During the following vears, a
large part of this area was lost to ever-increasing urbanisation pressures. The Dune Decree
of 14 July 1993 now distinguishes two categories of protected areas: arcas where limited
agricultural activity is allowed and protected areas where building activities arce absolutely

forbidden, except for nature development and coastal protection.

Coastal dunes are also included in the list of habitats protected under the EU Habitats -
Directive. Two priority habitats are found in Flanders: fixed coastal dunes with herbaceous

vegetation (‘grev dunes’) and decalcified fixed dunes with o petrunr nigrum.
3.7, Urban arcas

Nature in urbanised areas corresponds to green areas within the surrounding grev urhan
environment, pockets where one feels good and wild flora and fauna can establish
spontancously. In general, the Flemish urban environment harbours less 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. EAVIRONMENTAL DISTURBANCES

Changes in environmental quality due to ceutrophication, acidification, desiccation, pollu-
tion and/or habitat fragmentation impose heavy pressure on tfauna 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, ctc.).
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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
territory, many of which are of European importance. No less than 58 of them are listed in
the EU' Habitats Directive, which includes 198 entries. When 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 12-14% of the regions’ territories
and 5% of the Belgian marine areas. It is a major step towards an ecosystem approach for
biodiversity conservation, ie. 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. It 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, fungi and animals. However, expert extrapolations suggest that the actual
number should range between 52,000 and 55,000 species. Bacteria and blue-gtreen 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 all previous estimates. It indicates that at

present less 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 (tflower-
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% 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. In Flanders, at least 7% of formerly recorded species are extinct, 20% are
endangered and 27% are vulnerable to near threatened; only 43%0 are considered safe or at
low risk. A similar situation exists in Wallonia, as, depending on the taxonomic group,
between 40 and 83% of the species show an obvious population decline, with an average of
57%. In the Brussels Capital Region, 187 higher plant species (out of the ca. 580 indigenous
ones recorded before 1950), some 15 to 20 bird species (out of 90) and half of the six or
seven amphibian species have 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 degraded 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 loss are mostly man-induced. Land conversion -whether
for urban and industrial expansion, agriculture, infrastructure or tourism- is undoubtedly
the main cause in our country. It 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 Wallonia, 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
animals. 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.

Invasivealien 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. Several alarming
conclusions emerge with regard to the highly predatory nature of some exotic species,
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 informed of potential risks resulting from exotic species released in the wild, and

raising awareness should be common policy.
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Taxonomy and systematics provide the basic framework for the whole field of biology.
Together with ccology they are the most fundamental 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
revisions, 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. [n view of the many 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 all biodiversity partners in Belgium. One of o#r 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 all.
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Annex 1. Major Belgian series on fauna, flora and nature

Adoxa, 1993-ongoing. Amicale Européenne de Floristique (AEF), Bruxelles (Floristics in Wallonia and Brussels).
AMK Mededelingen, 1983-ongoing. Koninklijke Antwerpse Mycologische Kring vzw (KAMK), Antwerpen
(mycology).

ANKONA Jaarboek, 1998-ongoing. Antwerpse Koepel voor Natuurstudie, Antwerpen.

Aves, 1964-ongoing. Société Ornithologique Aves, Liége.

Belgian Journal of Botany (formerly ‘Bulletin de la Société Royale de Botanique de Belgique’ / ‘Bulletin van de
Koninklijke Belgische Botanische Vereniging’), 1862-ongoing. Royal Botanical Society of Belgium (RBSB), Meise.

Belgian Journal of Entomology, 1999-ongoing. Royal Belgian Entomological Society, Brussels (Entomology).
Belgian Journal of Zoology, 1863-ongoing. Roval Belgian Zoological Society, Brussels
Biologisch Jaarboek Dodonaea, 1930-1999. Koninklijk Natuurwetenschappelijk 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), 1857-ongoing. Royal Belgian Entomolo-
gical Society, Brussels (Entomology).

Bulletin Réserves naturelles et ornithologiques de Belgique, 1952-ongoing. Réserves Naturelles RNOB, Bruxelles.
De Giervalk, 1911-1996. Koninklijk Belgisch Instituut voor Natuurwetenschappen, Brussel (ornithology).

De Heksenkring, 1981-ongoing. Zelfstandige werkgroep voor Amateur-Mycologen (ZWAM), Kessel-Lo (mycol-
ogy).

De Strandvlo, 1981-ongoing. Strandwerkgroep (mainly on coastal and marine organisms).

Dumortiera, 1975-ongoing. National Botanic Garden of Belgium (:PB), Meise (floristics, vegetation).

Eliomvs, 1976-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 I’Institut royal des Sciences naturelles de Belgique, Bruxelles (only
eleven issues appeared).

Jaarboek van de Vlaamse-Mycologen-Vereniging, 1997-ongoing. Vlaamse-Mycologen-Vereniging vzw, Gent
(mycology).
L’Erable, 1977-ongoing. Cercles des Naturalistes de Belgique, Vierves-sur-Viroin.

L’Homme et I'Oiseau, 1963-ongoing. Ligue royvale belge pour la Protection des Oiseaux, Bruxelles (mainly
ornithology).

Lambillionea, 1901-ongoing. Union des Entomologistes de Belgique, Tervuren.
Le Gerfaut, 1911-1996. Institut royal des Sciences naturelles de Belgique, Bruxelles (ornithology).

Lejeunia (since 1961 as ‘Lejeunia. Nouvelle Série’), Revue de Botanique, 1937-ongoing. Cercle de Botanique
Liégeois et de sa Section de Mycologie, Département de Botanique, Université de Liege.

Les Naturalistes belges, 1920-ongoing. Les Naturalistes belges, Bruxelles.
LIKONA Jaarboek, 1991-ongoing. Limburgse Koepel voor Natuurstudie, Genk.
Liparis, 1995-ongoing. Studiegroep Europese en Mediterrane Orchideeén (SEMO) Vlaanderen, Antwerpen

(European and Mediterranean Orchids).

Mededelingen van het Koninklijk Belgisch Instituut voor Natuurwetenschappen (fermerly Mededelingen van het
Koninklijk Natuurhistorisch Museum van Belgi€) / Bulletin de I'Institut royal des Sciences naturelles de Belgique
(formerly Bulletin du Musée royal d’Histoire naturelle de Belgique), Biologie, Entomologie, 1925-ongoing. Royal
Belgian Institute of Natural Sciences, Brussels.

Mémoires de la Société royale belge d’Entomologie /| Memoires van de Koninklijke Belgische Vereniging voor
Entomologie, 1892-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. 1983-ongoing. Cercle de Mycologie de Mons asbl (CMM), Mons
(mycology).

Muscillanea, 1981-ongoing. Vlaamse Werkgroep Bryologie en Lichenologie (VW'B), Brussel (bryology and
lichenology).

MYCOLUX (formerly “MYCQ?’), Bulletin trimestriel des Mycologues du Luxembourg belge, 1989-ongoing.
Mycologues du Luxembourg Belge asbl (MLB), Neufchateau (mycology).

Natur & Umwelt, 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, Mechelen (ornithology)
Natuurhistorische reeks, 1998-ongoing. Natuurpunt, Mechelen.

Natuurreservaten, 1979-2001. ‘Natuurreservaten’, Brussel (in 2001, ‘Natuurreservaten’ merged with ‘De Wiele-
waal’ to form Natuurpunt, Mechelen).

Notes Fauniques de Gembloux, 1979-ongoing. Faculté universitaire des Sciences agronomiques, Gembloux.
Nowellia bryologica, 1992-ongoing. Centre Marie-Victorin, Vierves-sur-Viroin (bryology).

Orchidées, 1986-ongoing, published as a special issue of ‘Les Naturalistes belges’. Section Orchidées d’Europe of
‘Les Naturalistes Belges asbl’, Bruxelles (Furopean orchids).

Phegea, 1973-ongoing. Vlaamse Vereniging voor Entomologie, Antwerpen (entomology).

Réserves Naturelles Magazine, 1979 -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 ’Europe et du Bassin méditerranéen, (\Associated Herbaria for
the Exchange of Vascular Plants of Europe and the Mediterranean region) (Formerly ‘Société Frangaise pour
PEchange des Plantes Vasculaires Bulletin’), Bulletin, 1972-2001. Département de Botanique, Université de Liege,
Liege. '

Sterbeeckia, 1961-ongoing . Koninklijke Antwerpse Mycologische Kring vzw (KAMK), Antwerpen (mycology).
Streepzaad, 1995-ongoing. FLO.WER vzw, Meise (floristics in Flanders).

Studiedocumenten van het Koninklijk Belgisch Instituut voor Natuurwetenschappen /| Documents de travail de
IInstitut royal des Sciences naturelles de Belgique, 1963-ongoing. Roval Belgian Institute of Natural Sciences,
Brussels.

Systematics and Geography of Plants, (formerly ‘Bulletin du Jardin Botanique National de Belgique / Bulletin van
de Nationale Plantentuin van Belgi¢’), 1902-ongoing. National Botanic Garden of Belgium (INPB), Meise (focus on
tropical plants).

Verhandelingen van het Koninklijk Belgisch Instituut voor Natuurwetenschappen (formerly Verhandelingen van
het Koninklijk Natuurhistorisch Museum van Belgi¢) / Mémoires de I'Institut royal des Sciences naturelles de
Belgique (formerly Mémoires du Musée royal d’Histoire naturelle de Belgique), 1900-1984. Royal Belgian Institute
of Natural Sciences, Brussels.

Wielewaal, 1935-2001. ‘De Wielewaal’, Turnhout (in 2001, ‘De Wielewaal’ merged with ‘Natuurreservaten’ to 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 characterised by a list of species)

a. Stagnant waters

ah
ae
aer
aev
am
a0
ap
apo
app
ad
ab

brackish waters*

eutrophic waters (INympheion)*

newly created (mineral soil)

well established (mud)

mesotrophic waters without permanent vegetation
oligotrophic waters (e.g. Littorellion)*
deep or very deep waters (sand pits, Y)
with gentle slopes

with steep slopes

sedimentation basin

barrage lake

m. Marshes

mr
mz

mp

reedland (Phragmition)*

vegetation of Scirpus maritimus*
vegetation of Cladium mariscus*

tall sedge vegetations (Magnocaricion)*
quaking fen

acid fens (Caricion curto-nigrae)*
alkaline fens (Caricion darallianae)*
dune slack calcareous fens

h. Grasslands

1. semi-natural humid grassland
(variants: Yb with shruhs and trees)

hc
hj
hf
hfc
hft
hm

hmo

hmm

hme

moist moderately fertilised meadow (Calthion)*

moist modcrately fertilised meadow, dominated by Jumcus*
moist tall herbaceous vegetation wih Filipendula ulmaria*
presence of Cirsium oleraceum

presence of Thalictrum flarum

unfertilised wet meadow (Molinion caerulea)

oligotrophic subtype*

mesotrophic subtype*

eutrophic subtype*

2. dry grassland
(variants: Yb with shrubs and trees)

ha
had
hn
hk
hd
hv
hz

unfertilised dry grassland (T hero-.-lirion)*

of decalcified dunes

species rich Nardus grassland (1 Zolion caninae)*

dry calcareous grasland (Brometalia erectr)*

xeric grassland on calcareous sand (Galio-Koelerion)*
calaminarion grassland (1 “Zo/ion calaminariae)*
grassland on polluted soils

3. mesophilic agricultural grassland

hu
hp
hp
hpr
hx
hr

*

AN

i T

mesophilic hay meadows (.-1rrbenatherion elatioris)*
species rich permanent pasture (e.g. Cymosurion)*
transition to wet meadow

permanent pasture with ditches or microrelief
species poor pasture

abandoned pasture and meadow
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c. Heaths
(variants: Yb with shrubs and trees)

cg dry heath (Calluno- Genistetunsy*

ce Atlantic wet heath (Ericetum tetralicis)*

ces with species of raised bogs*

cm degraded heath, dominance of Molinia caerulea

cd degraded heath, dominance of Descham psia flexnosa
cp degraded heath, dominance of Pteridium aguilinum
cv dry heath with [ “accininm (Callure-1 "accinietum)*

ct heath of raised bogs-(1 “accinio-Ericetnm)*

ctm with dominance ot Melinia caernlea

t. Raised bogs

I active raised bog (S phagnion atlanticum)
tm degraded raised bog, dominance of AMolinia caerulea

d. Dunes, muds and salt marshes

dz sand bank

dl beach

ds mudflat

da salt marsh*

dd coastal dunes with .-Immophila (white dunes)
dm inland drift sancls

s. Scrubs

1. scrubs on dry soils

sg broom scrub (Sarothanmion

sgu with U'/ex europaens

sp thorn thicket (Rubion subatlanticum)*
sk scrub on calcareous soils (Berberidion)*
sX stable Buxus scrubs (Berberidion)

se scrubs of clearings (Epilobictalia)*

sd dune scrubs ( Flippophaetum)*

sz scrubs on abandoned land

2. scrubs on wet soils

sm scrubs with Myrica gale (Myricetm gale)*
SO willow scrub on acid soils, bogs (Saliceto-Franguletum)*
st willow scrub on mesotrophic to eutrophic soils (Salicetum triandrae-viminalisy*

f.and q. Mesophilic forests

1. forests on acid soils

qb acidophilous oak wood (Querco-Betuletum)*

fb acidophilous beech wood (Querco-Betuletm)

qs mesotrophic acidophilous oak wood (Fago-Qunercetum)*
fs mesotrophic acidophilous beech wood (I-ago-Quercetum)*
ql oak wood with Lugula luzuloides (Lugnlo Quercetum)*

fl beech wood with Lugula Iugnloides (Lugulo Quercetum)*
ff beech wood with Festaca altissima*

qd wood of coastal dunes

qs xerophilic oak wood on slate*

2. forests on neutral soils

qa oak-hornbeam wood (Ste/lario-Carpinetum)*

fa beech wood with .-lnemone (Milio- Fagetim)*

qe oak-hornbeam wood with Endymion (Endymio-Car pinetum)*
fe beech wood with Endymion (Endymio-Fagetun:)*

fm beech wood with Melica (Melico-Fagetum)*

3. forests on calcareous soils

qk calcareous oak-hornbeam wood (Ligustro-Carpinetum)*
fk calcareous beech wood (Cephalanthero-Yagetum)*
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e. Escarpment forests

ek escarpment wood on calcareous soil (Ti/io- -Aceretum)*
es escarpment wood on acid soil (U/wo-.ceretum)*

v. Woodland of alluvial soils, fens and bogs

1. woods on alluvial soils (Alno-Padion)

va alluvial ash elm wood (Ulmo-F raxinetum)?

vf alder-oak wood

vb mesotrophic ash-alder wood of fast-flowing rivers (Stel/lario-.-1Unetum)*

vn tall herb alder wood (Macrophorbio-.-1ineturn)*

ve alder-ash wood of sprongs and spring rivulets (Carici- Fraxinetum and Cardamini-.-1netum)*

2. bog woodland

vm mesotrophic alder wood with sedges (Carici elongatae-.-1netum)*
vo oligotrophic alder wood with Sphagnum (S phagno- Alnetum)*
vt birch bog woodland (T ‘accinio-Betuletum pubescentis)*

r. Ruderal forests

ru elm wood (1 70lo odoratae-Ulmetum)*

p, I, n. Plantations

pp plantations of Pinus
ppi voung plantation
ppa dense plantation, without undergrowth

ppm  older plantaton with undergrowth
ppmh  with grasses

ppms  with dwarfshrubs

ppmb  with shrubs and small trees

p other conifer plantation (except Pinus)
pi voung plantation

pa dense plantation, without undergrowth
pm older plantation with undergrowth

pmh  with grasses
pms with dwarfshrubs
pmb  with shrubs and small trees

1 poplar plantations

lh poplar plantation on wet soil

thi with grasses or tall herbs

Ihb with shrubs and small trees

Is poplar plantation on dry soils

Ish with grasses and herbs

Isi with tall herbs

Isb with shrubs or small trecs

n other plantations of broad-leaved trees

b. Arable land

bs arable land on sand

bl 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-place

kb 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



kra acid

krc calcareous

kv pingo

Kk harst

ka duck decoy

ku undefined pioneer vegetation
ku* on calcareous raised grounds
ke quarry

ko dumping ground
kg rubble heap

kf abandoned fort
ki airfield

kj tall trees orchard
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 area

ui industrial plants

uv recreation site

uc camping site
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Annex 3. List of species of Birds Directive (79/409/EEC)
and Habitats Directive (92/43/EEC) present in
Wallonia

Plants

1381 Dicranum viride

1393 Dre panocladus vernicosns
1421 Trichomanes speciosum
1831 Luronium natans

1882 Bromus grossus

1903 Liparis loeselii
Molluscs

1029 Margaritifera margaritifera
1032 Unio crassus

1014 1 ertzgo angustior

1016 [ ertrgo moulinsiana
Insects

1083 Lucanus cervus

1074 Eriogaster catax

1065 Euphydryas aurinia
1060 Lycaena dispar

1044 Coenagrion mercuriale
1041 Oxygastra curtisii
Fishes

1099 Lam petra fluriatilis
1096 Lampetra planeri

1106 Salmo salar

1134 Rhodeus sericeus amarus
1149 Cobitis taenia

1145 Misgurnus fossilis

1163 Cottus gobio
Amphibians

1166 Triturus cristatus

Birds (list of breeding species)

A 008*
A 021
A 022
A 023
A 030
A 031
A 048*
A051*
A 052*
A 055*
A 056*
A 059*
A072
A 073
A 074
A 081
A 082
A 084
A 099*
A 103
A 104
A 118*
A 119
A 122

ANNEN 3.

Podice ps nigricollis
Botaurus stellaris
Ixobrychus ninutus
A'\,_';'rlimra.\' ;gyrt/'mrax
Ciconia nigra
Ciconia ciconia
Tadorna tadorna
Anas strepera
Anas crecca

Anas querguedula
Anas clypeata
~Aythya ferina
Pernis apivorus
Milrus migrans
Milrus milvus
Circus aeruginosus
Circus cyaneus
Circus pygargus
Falco subbuteo
Falco peregrinus
Bonasa bonasia
Rallus aguaticus
Porzana porgana
Crex crex

LIS OF sprcirs ol

Trichomanés radicant

Flateau nageant
Brome épais
Liparis de Loesel

Moule perliére
Mulette épaisse

Lucane cerf volant

Laineuse du prunellier

Damier de la succise

Cuivré des marais
Agrion de Mercure
Cordulie d corps fin

Lamproie fluviatile
Petite lamproie
Saumon atlantique
Bouviére

Loche de riviere
Loche d’étang
Chabot

Triton crété

Greébe 4 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 pélerin
Gelinotte des bois
Rile d’eau
Marouette ponctuée
Rile des genéts

BirDS DR

RR
RR
RR
RR

RR
RR

RR
RR
RR
RR

RR
RR
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A 131
A 132
A 130*
A 140
A 153*
A 182*
A 215
A 222
A 223
A 224
A 229
233*

A 234
A 230
A\ 238
A 240
A 249%
A 272
A 275*
A 276*
A 277*
A 282*
A 292*
A 295*
A 208*
A 322%
A 338
\ 340*
A 341%
A 409

Himantopus himantopus
Recurvirostra arosetta
Charadrius dubius
Plurialis H/))‘izariu
Gallinago gallinage
Larus canns
Bubo bubs
Asio flammens
Aegolius funereus
Caprimulgus europaens
Alcedo atthis
Jynx torquilla
Picus canus
Dryoco pus martius
Dendroco pos medius
Lullula arborea
Riparia riparia
Luscinia seecica
Saxicola rubetra
Saxicola torquata
Oenanthe oenanthe
Turdus torquatus
Laocustella luscinioides

Acrocephalus schoenobaerins

~Acrocephalus arundinacens
Ficedula bypolenca

Lanins collurio

Lanius excubitor

Lanius senator

Tetrao tetrix

Echasse blanche
Avocette ¢légante

Petit gravelot

Pluvicr doré

Bécassine des marais
Gocland cendré
Grand-duc d’Europe
Hibou des marais
Chouette de Tengmalm
Engoulevent d’Europe

Martin pécheur d’Europe

Torcol fourmilier
Pic cendré

Pic noir

Pic mar

Alouctte lulu
Hirondelle de rivage
Gorgebleue 4 miroir
Traquet tarier
Traquet patre
Traquet motteux
Merle a plastron
Locustelle luscinioide
Phragmite des joncs
Rousserolle turdoide
Gobemoucbe noir
Pie-grieche écotcheur
Pie-grieche grisc

Pie-griéche 4 téte rousse

Tétras lyre

Birds (list of overwintering and/or migratory species)

A 001
A 002
A 026
A 027
A 029
A 034
A 037
A 038
A 068
A 094
A 098
A 127
A 139
A 151
A 152*
A 1066
A 176
A 193
A 195
A 190
A 197
A 255
A 379

(* Migratory species from the article 4.2 of the 79,409/ EEC Directive; RR = very rare in Wallonia)

Mammals

1304
1303
1308
1323
1318
1321
1324
1337
1355

ENX A

Garia stellata

Garia arctica
Egretta gargetta
Egretta alba

Ardea pur purea
Platalea lencorodia
Cygnus bewickii
Cygnus cygnus
Mergus albellus
Pandion haliactus
Falco columbarins
Grus grus
Charadrius morinellus
Philomachns pugnax:
Lymnocryptes mininus
Tringa glareola
Larus melanoce phalus
Sterna bhirundo
Sterna albifrons
Chlidonias hybridus
Chlidonias niger
~Anthus campestris
Emberiga hortulana

Plongeon catmarin
Plongeon arctique
Algrette garzette
Grande aigrette
Héron pourpré
Spatule blanche
Cygne de Bewick
Cygne sauvage
Harle piette
Balbuzard pécheur
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

Rhinolophus ferrumequinum Grand rhinolophe

Rhinolophus hipposideros
Barbastella barbastellus
Myotis bechsteini

Myotis dasycneme
Myotis emarginatus
Myotis myotis

Castor fiber

Lutra lutra

Petit rhinolophe
Barbastelle commune

Vespertilion de Bechstein

Vespertilion des marais

RR
RR

RR
RR

RR

RR

RR
RR

RR
RR

RR
RR

RR
RR
RR
RR

RR
RR

RR

RR

RR

RR

RR

RR

Vespertilion a oreilles échancrées

Grand murin
Castor d’Eurasie
Loutre d’Europe
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Abbreviations and acronyms

AERW Arrété de PExécutif régional wallon (Walloon Regional Executive Order)

AFNOR Association frangaise de Normalisation (French Association for Normalisation)

AM Arbuscular mycorrhiza(e)

AMINAL Administratie Milieu-, Natuur-, Land- en Waterbeheer van het Vlaams Gewest (Environment, Nature, l.and and
Water Management Administration of Flanders)

ARS Agricultural Research Service

ASCOBANS  Agreement on the Conservation of Small Cetaceans of the Baltic and North Seas

ATCC American Tissue Culture Collection

BAHC Belgian Avifaunal Homologation Committee

BCCM Belgian Co-ordinated Collections of Micro-organisms

BCS Belgian Continental Shelf

BHG Brussels Hoofdstedelijk Gewest (Brussels Capital Region)

BIM Brussels Instituut voor Milieubeheer (Brussels Institute for Management of the Environment)

BIME Brussels Institute for Management of the Environment

BO)J Belgian Official Journal

BWK Biologische Waarderingskaart (Biological Evaluation Map)

CBD Convention on Biological Diversity

CCAP Culture Collection ot Algae and Protozoa

CCIEP Co-ordinating Committee for International Environmental Policy

CEH Centre for Ecology and Hydrology s

CH Commission d’Homologation (Homologation Commission)

CNB Cercles des Naturalistes de Belgique (Naturalists Cercles of Belgium)

CONSSO Committee of North Sea Senior Officials

COP Conference of the Parties

CORINI: Coordination de la Recherche de I'Information en Environnement (Coordination of Information on the
Environment)

CRNFB Centre de Recherche de la Nature, des Foréts et du Bois (Research Centre for Nature, Forests and Wood)

DDT Dichlorodiphenyltrichloroethane

DGRNE Direction générale des Ressources naturelles et de ’Environnement (Directorate General for Natural Resources
and Environment)

DML Dunstaffnage Marine Laboratory

DMS$ Dimethyl sulfide

DNA Deoxvribonucleic acid

EEC European Economic Union

EEZ Exclusive Economic Zone

ERMS European Register of Marine Species

EU European Union

LUNIS European Nature Information System

FES Flemish Entomological Society

FUSAG Faculté Universitaire des Sciences Agronomiques de Gembloux (Gembloux Agricultural University)

GDP Gross Domestic Product

IBD Indice Biologique Diatomées (Diatom Biological Index)

IBGE Institut Bruxellois pour la Gestion de "'Environnement (Brussels Institute for Management of the Environment)

IBGN Indice Biologique Global Normalisé¢ (Global Standardised Biological Index)

IBW Instituut voor Bosbouw en Wildbeheer (Institute for Forestry and Game Management)

ICE Inter-ministerial Conference for the Environment

IGN Institut géographique national (National Geographic Institute)

THEM Institute for Hygiene and Epidemiology, Mycology collection (now: Scientific Institute of Public Health - Louis
Pasteur)

IMO International Maritime Organisation

IN Instituut voor Natuurbehoud (Institute of Nature Conservation)

INTERRLG  Inter-regional Co-operation (European Community initiative)

IPCC Intergovernmental Panel on Climatic Change

IRM Institut Royal Météorologique (Royal Meteorological Institute)

ISN Institut national de Statistique (National Institute of Statistics)

ITIS Integrated Taxonomic Information System

eN International Union for the Conservation of Nature and ™atural Resources - The World Conservation Union

IVON Integraal Verwevings- en Ondersteunend Netwerk (Integral Interweaving and Supportive Network)
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KMI
KNV
KUL

LIFL.
LMG

Ma
MARBENA
MIRA
MMM
MNHN
MPA
MUCL
MUMN

NATO
NBGB
NEAT
NFP
NGl
NHM
NIS
NPK

OIFH
OSP A\RCOM

PAH
PCB
PDV
PIH

RBC
RBINS
RCNFW
RMCA
RMI
RN\
RNOB
RUCA

SAC
SGIB
SIBW'
SPA
SPM

TBT

UA
reL
UGENT
[UBY
ULB
ULg
UMH
N
USDA
UTM

VEN
VLM

WOMC
WEHAB
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Koninklijk Meteorologisch Instituut (Royal Meteorological Institute)
Koninklijke Nederlandse Natuurhistorische Vereniging fRoyal Dutch Society for Study of Wildlife)
Katholieke Universiteit Leuven (Catholic University of Leuven)

L’Instrument Financier pour ’Environnement (Financial Instrument for the Environment)
Laboratory for Microbiology Ghent

Million years ago

MARine Biodiversity research in the European economic area and the Newly Associated states

Milieu- en natuurrapport Vlaanderen (Environmental and nature report Flanders)

Marien Milieu Marin (Marine environment)

Muséum National d’Histoire Naturelle

Marine Protected \rea

Mycotheque de I'Université catholique de Louvain (Mycological Collection of the Catholic University of Louvain)
Management Unit of the North Sea Mathematical Models

North Atlantic Treaty Organisation

National Botanic Garden of Belgium

North East Atlantic Taxa

®ational Focal Point

Nationaal Geografisch Instituut (National Geographic Institute)

The Natural History Museum

Nationaal Instituut voor de Statistiek (National Institute 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 (OsPAR Convention = Convention for the Protection of the Marine Environment of
the North-East .\tlantic)

Poly-aromatic hydrocarbons

Poly-chlorinated biphenyls

Phocine Distemper Virus

Provinciaal Instituut voor Hygiéne (Provincial Institute for Hygiene)

Région de Bruxelles-Capitale (Brussels Capital Region)

Royal Belgian Institute of Natural Sciences

Research Centre for Nature, Forests and Wood

Royal Museum for Central Africa

Royal Meteorological Institute

Ribonucleic acid

Réserves Naturelles et Ornithologiques de Belgique (Belgian Nature and Ornithological Reserves)
Rijksuniversitair Centrum Antwerpen (University of Antwerp, partim)

Special \rea of Conservation

Sites de Grand Intérét Biologique (Sites of Great Biological Interest)

Systéme d’Information sur la Biodiversité en Wallonie (Information System on Biodiversity in Wallonia)
Special Protection .\rea

Suspended Particulate Matter

Tributyltin

Universiteit Antwerpen (University of Antwerp)

Université catholique de Louvain (Catholic University of Louvain)
Universiteit Gent (Ghent University)

Universitaire Instelling Antwerpen (University of Antwerp, partim)
Université Libre de Bruxelles (Free University of Brussels)
Cniversité de Liége (University of Liege)

Université de Mons-tainaut (University of Mons-Hainaut)

United Nations

United States Department of Agriculture

Universal Transverse Mercator (Grid)

Vlaams Ecologisch Netwerk (Flemish Ecological Network)
Vlaamse Landmaatschappij (Flemish Land Agency)

World 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

Acanthamoeba 95-96

Acanthocephala 114, 209, 215

Acanthoce phalus anguillae 114

Acanthocephalus lucii 114

Acanthochitona conarmunis 185

Acanthochitona crinita 185

Acari 120, 123, 209, 214

Acartia clansi 356-357

Accipiter nisus 274-343

acellular slime moulds 53

Acer 338

Acer pseudoplatanus 253

Achaearanea simulans 279

Acheta domesticus 133

acidification 32-33, 115, 128-129,
131, 133, 147-148, 152, 154-156,
185, 200, 202, 266, 299-300),
316, 319-321

_Acipenser sturio 201, 302, 363

acorn worms 195

Acrasiomycota, acrasids 53, 90

Acridoidea 133

Acrocephalus arundinacens 296

Acrocephalus schoenobaenus 296

Acrothoracica 170

Actinopoda, actinopod protozoans
98

Actinopterygii 200

Actinos phaerinm portuum 98

Aculeata 157, 160

Adalia decempunctata 10

adder 204, 299

Adelgidae 140

Adelgoidea 140, 210

.legopodion podagrariae 239

.Aegopodinm podagraria 281

Aesculus hippocastanum 279

.Aeshna affinis 306

eshna subarctica 334

Agaricales 86

Aggregatidae 101

Agnatha 198, 211

Agromyzidae 152

Agrostis 228, 335

Aix galericulata 206, 276, 297

Aix sponsa 275

Alauda arvensis 296, 342

.Alea torda 363

Alcedo atthis 325, 341

Alchemilla 79

Alcon blue 303-304

Alcyonidium 359

alder 263-264, 312

alder flies 143

Alexandrine parakeet 275

Alexandrium 368

Aleyrodidea 139, 210

algae 49, 52, 54-57, 59, 63-64, 68,
83, 85, 89, 95, 99, 105, 109, 112,
123, 1206, 166, 223, 230, 292,
300, 356, 358, 361, 368, 376

alien(s) (see also exotic,
introduction, invasion) 57, 60,
73-74,79, 91, 130, 174, 177,
188, 192, 206, 265, 269, 276,
279-280, 282, 284-286, 296, 336,
344, 368, 371, 374, 376, 388

allis shad 302, 363

Allinm ursinum 263

Allomyces 81

Alnion incanae 255

Alno-Pandion 255

Alnus glutinosa 255, 316, 338

Alnus incanae 255

.Alona rustica 164

Alopecurus pratensis 240, 335

Alopochen aegyptiacus 206, 276, 280,
297, 343

Alosa alosa 201, 302, 363

Alosa fallax 201, 302

Alpine newt 202, 299

Alveolata, alveolates 57-58, 90-91

Alysso alyssoidis 235

Aysso-Sedion albi 235, 335

Alytes obstetricans 202, 277, 299

Amblypigi 120

Amblyraja radiata 363

_Ameiurus nebulosus 301

Ametabola 125

ammonoids 190

Ammophila arenaria 225, 318

_Amoeba hostilis 96

_Amoeba ostendensis 96

Amoeba placida 96

Amoebidae, amoeboid protozoans
95-96

Amphibia, amphibians 40, 99, 103,
107, 182, 202-204, 211, 249,
270, 277-278, 293, 299-301,
341-343, 387-388

Amphibolus weglarskae 192

Am phigerontia contaminata 134

Amphioxus 197

Amphipoda, amphipods 175-176,
211, 213-214, 359, 371

amphisbaenians 203

Anacridinm aegyptinm 133

anamorphic fungi 89

Anas acuta 297

Anas clypeata 297

Anas crecca 297

Anas penelope 298

Anas platyrbynchos 297

Anas querquedula 296

Anas strepera 297

Anaspidacea 171

Anatidae 297

Anax parthenope 306

Andrenidae, andrenid bees 158

Androsacetalia alpinae 246

Androsacetalia vandellii 248

_Anemone nemorosa 251, 255, 281

Anemone ranunculoides 255

anemones 124

Angelica sylvestris 255

angelshark 199

Angiospermae, angiosperms 50,
59, 78-80, 90

Anguis fragilis 299

Anisandrus dispar 279

Annelida, annelids 103, 111, 143,
179-181

Anobiidae 146-147

Anodonta 188

Anoplura 135, 210

anostracan 165

Anrburus archeri 284

Anser albifirons 297

Anser anser 297

Anser brachyrbynchus 297

Anser erythropus 296

Anser fabalis 297

ant lions 143

Anthocerophyta 72, 90

Anthophyta 78-79

Anthozoa 104, 354

Anthus cam pestris 296

Anuthus trivialis 274, 296, 342

Antrobathynella stammeri 171

ants 41, 122, 143, 157-158, 214,
279

Aphidoidea, aphids 140-141, 143,
210, 280

Aphrodite aculeata 371

Aphyllophorales 86

Apicomplexa, apicomplexans 101

A pinm repens 308

Apoidea 158

apostome ciliates 99

Appendicularia 196, 356

Apterygota, apterygotes 125

Apus apus 265, 273

aquatic oligochaetes 181

Arachnida, arachnids 120-123, 212

Araneae 120, 122, 209, 212-213

Arcella 96
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Archaea, Archaebacteria,
archebacteria 50), 90

Archemycota 81

Archiannelida, archiannelids
179-180, 211

Architeuthidae 184

~Nrdea cinerea 205, 273-274, 343

Ardeidae 297

lrgiope bruennechi 41, 307

Argulus coregoni 168

Argulus joliacens 168

Argnlus japonicus 168

Argyroneta aquatica 307

Argyrotheca cistellula 194

Aricia agestis 303

Arion lusitanicus 185

_Aristolochia clematitis 280

Arran brown 303

Arrbenatherion 240

Arrhenatherion elatioris 314

arrow worms 194, 356

arthropods 10, 82, 84, 114, 120,
125, 160, 161, 163

Artiodactyla 207, 295

Arvicola sapidus 207

Ascidiacea 196-197

Ascomycota, ascomycetes 49,
82-806, 89-90

ash 263-264, 312, 338

_Asperulo-Fagetum 251, 338

Aspidobothrea 106

Aspins aspins 201

Asplenietalia billotii 248

s plenietalia glandulosi 247

Asplenietalia lanceolata-oborati 248

s plenium 77

Asplenium ruta-muraria 281

~lstacus astacus 177

Astacus leptodactylus 178

. Asterias rubens 354, 372

Asteroidea 196

Asymmetron 197

Atyaephyra desmaresti 177

Atypus affinus 279, 307

Auchenorrhyncha 137-138, 210

auks 363

auroch 331

Aves 205, 211

Aythya ferina 297

Aythya fuligula 297

Aythya marila 298

Agolla filiculoides 77, 231

Bacillariophyceae 61, 90, 356

bacteria 11, 50-53, 89, 94, 99-100,
109-110, 112, 123, 126, 135,
292, 358, 387

badger 208, 271, 295

Balanomorpha 170

Balanus amphitrite 170, 376-377

Balanus crenatus 361

Balanus reticulatus 169
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Balanus trigonus 169

baleen whales 176

Barbastella barbastellus, barbastelle
bat 271

barbel, Barbus barbus 302, 325

bark bcetles 149

barklice 134

barn swallow 274

barnacle goose 276, 296-297

barnacles 169-170, 187, 361,
375-377

Barnea candida 361, 377

Basidiomycota, Basidiomycetes 83,
85-90

Bathynellacea, bathynellaceans
171, 210

Bathynonmeus gigantens. 174

Bathy poreia 360

Batillipes littoralis 192

bats 249, 203, 265, 271, 279, 287,
293-295, 339, 341-342, 347

Bdelloidea 115

hean goose 297-298

beaver 271

bee-eatcr (Furopean) 41

beech 24, 42, 168, 249-251, 262-
263,274,279, 283, 331, 337-338

beech bark beetles 279-280

beech marten 208, 272

bees 41, 157-158, 214, 344

beetles 84, 114, 145, 212

belemnoids 190

Berberidion 234

Berberis rulgaris 252

Beroe cucumis 105

Beroe gracilis 105

Berteroa incana 280

Betula pendula 254, 318

Betula pubescens 254

Betulo- Adenostyletea 239

bib 354

Bibionidae 152

Bidens 232

Bidention 232

Bidulphia 356

big-headed flies 154

bio-indicators (see also indicators)
74,102, 269, 283, 3006, 358, 387

biological control 145, 157, 280

Biphyllidae 146

birch 206, 42, 338

birds 14, 27, 40-41, 122-123,
135-136, 144, 153, 178-179, 205,
217, 203, 266, 269-270, 272-2706,
286, 296, 315-3106, 322, 334,
339, 341-344, 351, 362-304, 367,
370, 372, 378, 387-388

birds of prey 206, 273-274

Bison bonasus, bison (European) 331

biting lice 135, 214

Bittacus hageni 144

Bittacus italicus 144

bitterling 302

Bivalvia, bivalve molluscs,
bivalves 27, 59, 184, 187-188,
211, 358-301, 371, 376

black cherry 308

black goby 363

black grouse 296, 334

black redstart 273

black stork 339, 343

black swan 275

black swift 273

black tern 206, 296

black wondpecker 330

black-headed gull 343

Blattodea 131, 209

blue algae 222

blue crab 178

blue-green algae 49, 51-52, 387

blue-winged grasshopper 279

bluebell 280

Bodo 97

Boettgerilla pallens 185

Boletales 80

Boletus edulis 284

Bolidophyceae, bolidophyceans
60, 90

Bolinopsis infundibulum 105

Bombina variegata 202-203, 299

bony fishes 200

booklice 134

Bos tanrus 331

Bostrichidae, bostrichids 146-147

bot flies 154

Botanrus stellaris 296

Botrychinm lunaria 77

Botrychinm simplex 77

bottlenose dolphin 208, 295, 365

Brachionus variabilis 116

Brachiopoda, brachiopods
193-194, 211, 214

Brachypodio-Centaureion nemoralis
240

Brachypodium pinnatuns 251

bramble 79

Branchiostoma lanceolatum 197

Branchiura, branchiurans 168,
210

Branta canadensis 206, 276, 286, 296,
343

Branta leucopsis 276, 297

breeding birds 205-206, 273,
274-276, 293, 296, 298, 342-343

brill 362

bristle worms 179, 214

brittle stars 190

Brometalia erecti 314

Bromss bromoidens 79

Bromus tectorum 280

brook lamprey 198-199, 302, 340

broom 332



brown algae 59, 65-66, 361

brown bear 271, 331

brown bullhead 301

brown mosses 243, 245

brown rat 272

brown shrimp 367

Bruchidae 146

Bryidae 73

Bryophyta, bryophytes 71, 73-74,
89-90, 115, 245-2406, 283, 34()

Bryozoa, bryozoans 103, 119,
192-193, 212, 359, 362, 371

Bryum pseudotriquetrum 245

Bubo bubo 343

Buccinum undatum 371, 373

Buddleia davidii 265, 283

budgerigar 206

Bufo bufo 202, 299

Bufo calamita 299-300

Bugula simplex 192

bullfrog (American, North
American) 203, 300, 343

bullhead 302, 340-341

bulrush 318

bunting 342

Buprestidac 146

butterfish 363

butterflies 40, 156, 212, 283, 293,
302-304, 300, 312-314, 332, 339,
341-343, 387

butterfly bush 283

Buxus sempervirens 234, 252, 335

Bythotrephes longimanus 164

caddisflies 155, 340

caecilians 202

Calanus helgolandicus 356

Callinectes sapidus 178

Callitricho-Batrachion 232

Calluna 227, 335

Calluna rulgaris 264, 281

Calluno-Genistion 225

Calluno-Ulicetea 225, 319

Calluno-1 "accinietum 312

Calopteryx: splendens 306

Calosoma 305

Caltha palustris 281

Calthion 314

Cameraria obridella 157, 279

Campylium stellatum 245

Campylopus introflexus 74

Canada goldenrod 283

Canada/Canadian goose 206, 276,
296, 298-299, 343

canary 206

Canis familiaris 179

Canis lupus 207, 271

Cantharellales 86

capercaillie 331

Caprella mutica 176

Capreolus capreolus 272, 295

Caprimulgus enropaens 296

Carabidae, carabid beetles 145,
147, 278, 293, 304-305, 339,
342, 387

Carabus anronitens var. puteysi 278

Carabus intricatus 305

Carassius carassins 302

Carchesinm polypinum 100

Cardamine 255

Cardamine pratensis 315

Caretta caretta 204

Carex 254-255

Carex alba 251

Carex arenaria 228

Carex: davalliana 244

Carex digitata 251

Carex disticha 281

Carex flacca 251

Carex hostiana 245

Carex lepidocar pa 245

Carex montana 251

Carex: strigosa 280

Carici-Fagetuns 331

Caricion curto-nigrae 312

Caricion darvallianae 244-245, 312

Caridea 177

Carlina rulgaris 226

Carnivora, carnivores 129, 207,
295

Car pinion betuli 252

Car pinus betulus 252

cartilaginous fishes 199

castor, Castor fiber 207, 271

cats 274, 295

Caudofoveata 184, 211

Centanrium puichellum 281

centipedes 161, 214

Centropages hamatus 356

Centropyxis aculeata 97

Cephalanthera 252

Cephalanthero-Fagion 251

Cephalochordata 196-197, 211

Cephalopoda, cephalopods 99,
101, 107, 110-111, 184, 190,
211, 362

Cerambycidae 145, 147

Ceraphronoidea 157

Cerastion semidecandri 236

Cerastoderma 376

Ceratopogonidae 215

Cerrus elaphus 295, 331

Cestoda 105, 109, 209, 214-215

cetaceans 175, 208, 365

Ceterach officinalis 280

Chaetoceros 356

Chaetognatha, chaetognaths
194-195, 211, 356

Chaetos phaeridium 70

Chalcidoidea 157, 160

chantarelles 86

Chara 230

Charadrii 297

Charophyceae, Charophyta,
charophyceans, charophytes,
charaleans 68-69, 90, 230

Chelidonichthys gurnardus 362

Chelonia mydas 204

Chenopodion rubri 232

Chernes habni 121

Chernes ricinus 122

chewing lice 135-136, 214

Chilopoda 160-161, 210

chimaeras 199-200

Chiroce phalus diaphanus 165

Chironomidae 152, 215

Chiroptera 145, 207-208

chitons 184-185

Chlidonias niger 206, 296

Chloe phaga picta 206, 276

Chlorarachniophyta, chlorarach-
niophytes 54, 90

Chlorobio(n)ta 67

Chloromonadida 64

Chlorophyceae 67

Chlorophyta, chlorophytes 49, 67,
90, 356

Chloropidae 152

Choanoflagellata 98

Chondrichthyes 199, 211

Chondrostei 200

Chordata, chordates 196

Chorthippus mollis 305

Chorthi ppus imentanus 305

Chromophyta 60

Chrysididae 158

Chrysochromulina 56

Chrysomelidae, chrysomelids 145,
147

Chrysomerophyceae 66, 90

Chrysophyceae, chrysophyceans
60-61, 90, 97

Chrysophyta, chrysophytes 59-60),
05, 356

chub 103

Chytridiomycota, chytrids 81, 90

cicadas 137-138, 334

Cicadetta montana 24

Cicindelidae 145, 147, 305

Ciconia ciconia 206

Ciconia nigra 339, 343

Ciconiidae 297

Ciliophora, ciliated protozoans,
ciliates 99

Cinclus cinclus 340

Cirripedia, cirripeds 169, 210

Cirsinm oleraceum 255

Cladietum marisci 244

Cladina 310

Cladinm mariscus 244, 312

Cladocera, cladocerans 163, 172,
210, 357

Cladonia 228

clams 124, 188, 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

clubmosses 387

Clupea harengus 363

Cnidaria, cnidarians 104, 209, 362

Cobitis taenia 302

Coccinellidae 145, 148, 280

Coccoidea 141, 210, 213-214

coccolithophorids 56

Coccus hesperidum 141

cockroaches 84, 131

cod 45, 362-363, 371

Coenagrion hastulatum 334

Coenagrion pulchellum 306

Coenagrion scitulum 306

Coenonym pha hero 304

Coenonympha vedippus 303

Coenonympha tullia 304

Coleochaete 70

Coleochaetophyceae, coleochaeta-
leans 7(), 90

Coleoptera 11, 84, 145-147, 210,
212, 279-280

Collembola, collembolans 125-127,
209, 213-214

Columba livia 206, 277

Columba palusmbus 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

common lobster 116

common 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

Conger conger, conger eel 363

conifer aphids 140

Coniferophyta, conifers 27, 31, 43,
78, 140, 303, 316, 333, 336, 387

Conjugatophyceae 68

Conopidae 153

conservation 18, 46, 121, 132, 138,
146-149, 152-160, 174, 176, 202,
204, 212, 217, 249, 261, 286-
287, 303, 310, 313, 316, 322-
324, 320, 332, 336-340, 344-347,
364, 377-379, 387-389

Conrolvuletalia sepinm 239

Convolvulion sepinm 239

Copelata 196-197

Copepoda, copepods 100, 166-167,
172, 210, 356, 358, 373

coprophagous bectles 149

Corbicula fluminalis 188

Corbicula fluminea 188

Corbula gibba 372

Cordulegaster boltonii 306

Coregonus oxyrinchus 302

cormorant 297, 343

corn crake 296, 325, 334, 346

corn bunting 296

Cornicnlaria 248

Coronella austriaca 299, 334

Corophium curvispinum 176

Corvidae 273

Corydalis solida 255

Corynephorus 228, 335

Coryne phorus canescens 228

Cottus gobio 302, 340

coypu 207-208, 294-295

crabs 177, 212

Crangon crangon 367

Crangonyx: psendogracilis 176

Craniata, craniates 198

Crassostrea gigas 375-377

Cratoneurion commutati 245

crayfish 177, 345, 388

creeping marshwort 308

Crepidula fornicata 186, 375-377

crested lark 296

Crex crex 296, 325, 334

Cricetus cricetus 294

crickets 41, 114, 132, 212, 305

Crinoidea 196

Crisilla semistriata 186

crocodilians 203

Crocothemis erythrae 306

Crossopriga lyoni 121

crucian carp 302

Crustacea, crustaceans 99, 101,
107, 111, 143, 163-178, 191,
212, 345, 356-360, 372

Cryptomonadida, cryptomonads
55, 58

Cryptophyta, cryptophytes 55, 90

Ctenophora, ctenophores 105, 209

Cubozoa 104

cuckoo 274

cuckoo flower 315

Cuenlus canorus 274

Cumacea, cumaceans 173, 211, 359

Cupido minimus 303

Curculionidae 145

cuttlefish 190

Cyanobacteria 50-52, 85, 90

Cyanophyta, Cyanoprokaryota,
cyanophytes 51

Cydliophora, cycliophorans 116,
209, 214

cyclopoid 168

cyclostomes 198

Cygnus atratus 275

Cygnus columbianns 297

Cygnus olor 276

Cymibalaria muralis 281

Cynodoceion nodosae 222

Cynipoidea 157

Cyperaceac 88, 152, 245

Cytisus scoparins 332

dab 362

Dactylogyrus 107

Dactylorbiza incarnata 246

daddy long-leg spiders 122

dahlia anemone 354

Dama dama 295

damselflies 129, 212, 387

Danaus plexippus 303

dance flies 153

Daubenton’s bat 271

death-watch beetles 147

Decapoda, decapods 111, 177,
211-213, 359, 362

decline, -ed, -ing (see also
regression) 14, 41, 43, 76, 79,
185, 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

Decticus verrucivorns 305

deer flies 154

Dekkera bruxellensis 83

Delichon nrbica 274, 342

Dendrobranchiata 177

Dendrocoelum romanodanubiale 106

Dendrocopos medins 339

Dentalium entalis 190

Dentalinm rulgare 190

Dentaria 251

Dermaptera 133, 210, 214

Dermochelys coriacea 204

Deroceras caruanae 185

Descham psia flexnosa 254

desiccation (see also drying) 68-69,
96, 120, 155, 242, 299, 314,
319-321



Deuteromycetes 82, 89

Deuteromycotina 89

Diadumene cincta 354

Diaporthales 83

diatoms 58-62, 97, 100, 195, 222,
356, 359, 372

Dictyochophyceae 63, 90

Dictyosteliomycota, dictyostelids
53, 90

Dictyostelinm 53

Dicyemida, dicyemids 110, 209,
213-214

Difflugia 96

Difflugia linearis 97

digenean 106

Dikerogammaris villosus 176, 345

Dinoflagellata, dinoflagellates 58,
90, 97

Dinophyceae 356

Dinophysis 368

Dinophyta, dinophytes 58

Diogenes pugilator 372

Diphasiastrum com planatum 76

Diphasiastrum issleri 75

Di phasiastrum tristachynm 76

Diphasiastrum seilleri 75

Diplopoda 160, 162, 210

Diplura, diplurans 125-126, 209

Diptera 150-152, 210, 213-214,
292, 306

Dipturus batis 363

disappear, -ance, -ed 12-17, 43, 71,
129, 141, 148-149, 152, 1506,
158, 177, 185, 187, 198-203,
206-207, 217, 271-274, 279, 283,
292,295-296, 299, 303, 312-313,
319, 322, 333, 340, 343, 363,
369, 371, 374, 376, 379, 387-
388

diving beetles 148

dobson flies 143

dog whelk 186-187, 373-374

dogwinkle (Atlantic) 187

dolichopodid flies 293, 306-307

Dolomedes fimbriatus 307

Dorypterys: domestica 135

Dorypteryx longipennis 135

Dothideales 83

Douglas fir 33

downey mildeys 59

dragonflies 41, 129, 212, 293,
305-306, 313, 334, 340-341,
343-344, 387

drainage, ing 30-34, 73, 79, 238,
255-256, 278, 282, 313, 321,
336, 344

Dreissena polymorpha 188, 345

Dre panocladus rerolvens 245

Drilidae 146

Drosera intermedia 244

Drosera rotundifolia 244

drying (see also desiccation) 128,
133, 1306, 148-149, 154, 156,
260, 278

Dryocopus martins 339

ducks 205-206, 276, 297

dusky large blue 303

dwarf crab 178

Dytiscidae 145, 148

cagle owl 343

earth stars 86

earthworms 33, 181-182

earwigs 133, 214

eastern mudminnow 301

Echinocardium cordatuns 360

Echinodermata, echinoderms 111,
196, 211, 213, 359, 362

Echinogammarus berilloni 176

Echinoidea 196

Echiura 183, 211, 213-214

Echinrus echinrus 183

Ectoprocta, ectoprocts 119, 124,
192, 211, 214

edible frog 202, 299-300

egrets 297

Egyptian goose 2006, 276, 286, 297,
343

Egyptian grasshopper 133

Elaphomycetales 83

Elasmobranchii, elasmobranchs
199, 363

Elateridae 145, 148

Eleocharis quingueflora 246

elephant tusk hells 189

elk 331

Elminius modestus 170, 361, 375-377

Elvdea 345

Elodea canadensis 308

Emberiga 342

FEmberiza citrinella 296

Emberiga hortulana 206, 296

FEmberiga schoeniclus 296

Embryophyt(in)a, embryophytes
50, 71, 90

FEmpetrum nigram 319

FEmpididae 153

Emplectonema neesii 112

Enzys orbicularis 204

Enchytraeidae 182

endangered (see also threatened)
14,16, 52, 79, 83, 270, 292, 294,
302, 304-307, 310, 316, 339,
341-343, 387-388

endemics 52, 55, 79, 175, 2306, 249,
278

Endogone 82

endoparasitic slime moulds 57

Endopterygota, endopterygotes
128, 143-145, 150, 155-157

Ensis americanus 188

Ensis directus 188, 375-376

Entamoeba histolytica 95

Enteropneusta 195

Entoprocta, entoprocts 119, 209

Fosentomon 126

ephemerophytes 229

Ephemeroptera 128-129, 209, 212,
340

FEphemerum stellatum 283

Epipactis leptochila 252

Epipactis nicrophylla 252

Eptesicus serotinus 271

Equisetum telmateia 76

Equisetum variegatum 76

Erebia ligea 303

Erica tetralix 233,335

Ericetum tetralicis 312

Erico-Sphagnetalia magellanici 241

Erinaceidae 294

Erinacens europaens 272, 294

Eriocheir sinensis 178

Eriophornm latifolium 245

ermine 295

Erysiphales 83

Eubacteria 50, 90

Euglenida, euglen(o)ids, euglenoid
tlagellates 54

Euglenophyceae 97

Euglenophyta, euglenophytes 54,
90, 350

Euglypha 96

Eukyphida 177

Eulobmannia ribagai 124

Eumenidae, eumenid wasps 158

Eumetabola 125

Eumycota 81, 90

Eupagurus bernhardus 372

Euphausiacea, euphausids 176, 211

Euphydryas anrinia 303

Euphydryas maturna 303

Eurycercus glacialis 164

Eurydice pulchra 360

Eustigmatophyceae 64, 90

FEuter pina acutifrons 357

Eutracheophyta 75

eutrophic, -ation 52, 79, 130-131,
155, 185, 200, 205, 231, 262,
266-267, 282, 299-300, 303-304,
310-314, 316, 319-321, 330,
340-341, 344, 356, 368, 370,
372, 388

Euzygida 177

Eradne nordmanii 357

Exopterygota, exopterygotes
128-142

exotic (see also alien(s),
introduction, invasion) 43, 103,
189, 260, 264, 27(), 272-276,
278-279, 282-286, 293, 295,
300-301, 307-308, 310, 319, 3306,
339, 345, 374-377, 388

extinct, -ion 12-17, 52, 77, 85, 160,
186, 198-201, 206-208, 270, 284,
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292-293, 296, 299, 301-310,

312-316, 321, 342-344, 3065, 370,
387

Fago-Qnercetum 331

Fagus sylratica 168, 249, 251

Falco peregrinus, falcon 205, 274, 343

Falco tinnunculus 274

Fallopia japonica 282, 286, 345

Fallopia sachalinensis 282, 286

tallow deer 295

talse scorpions 121

false angel wing 188

talse ringlet 303

Fasciola hepatica 107

feather stars 196

Felis catus 295

Felis silvestris 207

fen orchid 308

feral pigeon 206, 277

ferns 77, 88, 96, 99, 246, 387

terret 295

Festuco-Brometalia 237

fever flies 152

Fili pendula ulmaria 255, 312-313

Filipendnlion 239

tilopodian cellular slime moulds 53

filose amoebae 54

fir 250)

tire salamander 299

firebrats 127

firetlies 148

fish flies 143

fish lice 168

fish(es) 14, 45, 99, 103, 107, 166,
168, 176, 188, 195, 198-201,
269-270, 293, 301-302, 317,
321-322, 325, 340-343, 351, 359,
362-363, 367-368, 370, 372, 378,
387-388

tishing, fishery 44-45, 104, 200,
353, 355, 363-368, 370-371,
378-379, 388

Fissidens adianthoides 245

flagellated protozoa 97

flat fish 45

tlat oyster (European) 371, 376

fleas 144

flies 150, 292

tloating water-plantain 308

flounder 362

flukes 106, 214-215

Flustra foliatea 359

Foraminifera, foraminifer(id)s
100-101

forest reserve(s) 324, 339-340,
344-345

Formicidae 158, 160

fossil(s) 12-13, 42, 98, 100-101,
118, 129, 134, 142, 160, 163,
165, 174, 179, 184, 190-193,
196, 198

408

tox 179, 272,295, 343

fragmentation, -ary, -ed 42, 79,
147, 151, 153, 185, 202-203,
206, 266, 268, 272, 278, 282,
285, 299, 313, 315-322, 331,
342-343, 369-370, 388

Frangula alnus 254

Fratercula arctica 179

Fraxinus angustifolia 256

Fraxinns excelsior 253, 255-250,
316, 338

free-living flatworms 105-107, 214

frit flies 152

trogs 202-203, 388

fruit flies 154

Fucophyceae 65

Fulica atra 276, 297

fungi, -al 11, 14, 49, 52-53, 59,
81-86, 89, 110, 126-127, 163,
284, 292, 310, 320, 387

Fungi Impertecti 89

turniture beetles 147

Gadus morbna 362-363

gadwall 297-298, 314

Gagea spathacea 280

Galeopsetalia ladani 246

Galerida cristata 296

Galium odoratum 251

Gallinago gallinago 296

Gallinula chloropus 298

Gammarus tigrinus 176

Gam psocleis glabra 305

garganey 296, 298

Gasteromycetes 86

Gasterophilidae 153

Gastropoda, gastropods 184-188,
211, 214, 372

Gastrosaccus spinifer 174, 359

Gastrotricha, gastrotrichs 118, 209

Gatia stellata 364

Gaviidae 297

geese 276, 285, 297-298, 388

Genista 227, 335

Geranion sanguinei 234

giant hogweed 282

Glanco-Puccinellietalia maritimae 224

Glaucophyta, Glaucocystophyta
54, 90

Glaux maritima 223

Glechometalia hederaceae 239

Glomeromycota, glomeromycetes
82, 90-91

Glossobalanus marginatus 195

Glossobalanus sarniensis 195

glow-worms 148

Glycera lapidum 360)

Gnathostomulida, gnathostomu-
lids 109-110, 209, 213-214

Gobio gobio 321

Gobins niger 363

gold wasps 158

golden oriole 27

golden plover 298

golden-brown algae 60

Gom phocerripus rufus 305

Gomphus vulgatissinns 341

Gordioidea 114

Gordionus divergens 114

Gordius heingei 114

Gordius lengareolatus 114

Graeteriella unisetigera 168

Granuloreticulosa 100

grass flies 152

grass snake 277, 299

grasshoppers 41, 114, 132, 212,
293, 305, 334, 342

grayling 302

great bittern 296

great black-backed gull 364

great cormorant 205, 297-298

great crested grebe 297-298, 343,
364

great reed warbler 296

great skua 364

great white pelican 206

greater flamingo 206

greater horseshoe bat 207

greater mousc-eared bat 271

greater scaup 298

greater white-fronted goose
297-298, 314

greater yellow rattle 325

grebes 205, 297

green algae 54, 58, 67-68, 71

green frogs 278, 299-300

green turtle 204

greenhouse camel-cricket 133

grey gurnard 362

grey heron 205, 273-274, 343

grey partridge 296

grey scal 208, 365-366

grey willow 318

greylag goose 297-298

ground beetles 147, 212, 304-3006,
339, 387

Grylloidea 133

Gryllomor pha dalmatina 133

gudgeon 321

guillemots 179, 363

gulls 205, 297

Guynia capsula 194

Gymnamoebia 96

gymnosperms 78

Gyrinidae 146

Gyrodactylus, gyrodactylids 107-108

Gyrodactylus branchialis 108

Gyrodynium 368

habitat destruction, - degradation,
-loss 51, 71-73, 76-79, 120, 128-
131, 133, 147-149, 151-158, 177,
185, 200, 202, 271, 282, 285,
326, 343-344, 363, 370, 388



hagtishes 198

Halichoerus grypus 208, 365

Haliclona oculata 359

Halicryptus spinulosus 118

Halidrys siliguosa 66

Halimione portulacoides 224

Haliplanella lineata 104

Haliplidae 146

hamster 294

haptomonads 56

Haptophyta, haptophytes 56, 58,
60, 90

harbour porpoise 113, 208, 365

harbour seal 208, 365-366

hare 179, 294

Harmonia axyridis 146, 280, 345

harpacticoids 166, 358, 373

Hartmannella 95-96

harvestmen 122

heather 26, 264

hedgehog 272, 294

Helicidae 185

Heliozoa, heliozoans 98

helminth 108, 114

Helotiales 83

Hemichordata, hemichordates 195,
211, 214

Hemigrapsus 178

Hemimetabola 128

Hemimysis anomala 172

Hemiptera 334

Hepatophyta 71-72, 90

Heraclenrn mantegagzianum 282

Herminium monorchis 246

hermit crabs 114, 177, 372

herring 363, 371

herring gull 364

Heterokonta, heterokonts 59-61,
64, 90-91

Heterokontimycot(in)a 59

Heterokontophyta 60-61, 63-66, 90

Heteroptera 136-137, 210

heterotardigrade 192

Hexapoda, hexapods 125-128

Hieracium 79

higher plants 270, 280, 292-293,
307-309, 319

Himanthalia elongata 361

Hippoboscidae 153

Hippophae rhamnoides 226, 319

Hirudinea 179-181, 211

Hirudo medicinalis 181

Hirundo rustica 274

Holocephali 199

Holocnemus pluchei 121

Holometabola 128

Holostei 200

Holothuroidea 196

Homalisidae 146

Homoptera 150

hoopoe 206

hoppers 137-138

hornbeam 252, 263, 338

hornworts 71-72

horse bot tlies 153

horse chestnut 279

horse chestnut leaf miner 279

horse tlies 154

horsehair worms 114

horsetails 76, 387

house cricket 133

house martin 274, 342

house sparrow 205, 274

houting 302

hover flies 154, 339

Hyacinthoides non-scripta 280-281

Hybotidae 153

Hydra, hydras 104

Hydrallmania falcata 359

Hydrocharis mersus-ranar 231

Hydrocharition 231

Hydrocotyle ranunculoides 308

hydroids 124, 214, 359, 371

Hydrozoa 104, 214, 354

Hygrobiidae 146

Hygromiidac 185

Hyla arborea 202-203, 299

Hymenomycetes 86

Hymenoptera 41, 150, 157-158,
160, 210, 213-214, 279, 334

Hypania invalida 180

Hyperoartia 198, 211

Hyperomygus rhinanthi 141

Hyperotreti 198, 211

Hyphochitriomycetes 59, 90

Hypocreales 83

Hypodermatidae 153

Hypoponera punctatissiza 279

Iberian water frog 203

ibises 297

[chneumonidae, ichneumonids,
ichneumon wasps 159

Ilex: aquifolinm 250

Itici-Fagenion 250

Impatiens 345

1mpatiens parviflora 282

indicators (see also bio-indicators)
19-80, 130, 155, 284, 304, 321,
327, 342, 364

Insecta, insects 10-11, 14-15, 24,
41, 84, 101, 125, 128-161, 212,
205-260, 271, 274, 278-279, 292,
331, 334, 340, 388

Insectivora, insectivores 33, 145,
207, 294-295

introduction, -ed (see also alien(s),
exotic, invasion) 99, 103-1006,
115, 127,131-135, 140-142, 1406,
156, 164, 170, 177, 180-180,
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, 172, 175, 177,
207, 344, 388

Invertebrata, invertebrates 12, 16,
27,101-198, 212, 223, 265, 270,
278-279, 292, 296, 298, 302,
300, 312, 316-317, 320, 330,
340, 361, 363, 368-372, 376, 388

Iphiclides podalirins 303

Ischnocera 135

Isoetaceae 75-76

Isoetes 229, 233

Isoetes lacustris 75

Isveto- Nangjuncetea 229

Isopoda, isopods 174-175, 211-213

Ixobrychus minntus 296

jack snipe 298

jack-knife clam (American) 188,
375

Japanese knotweed 286, 308

jaw worms 109-110, 214

jawless fishes 198

jellytish 104

jumping plant lice 138

Juncaceae 152

Juncaginaceae 152

Junco-Molinion 238

Juncus 314

Juncus effusus 315, 319

Juncus submodulosus 246

Juniperus communis 78, 235, 335

Kamptozoa 119

Kellicottia hostoniensis 116

Keratella americana 115

Keratella tropica 116

kingfisher 325, 341

Kinorhyncha, kinorhynchs 117,
209, 213-214

Klebsormidiophyceae 70, 90

Klebsormidium 70

Koelerion glancae 236

Laboulbenia byalopoda 84

Laboulbeniales 49, 82, 84, 90

Labyrinthulomycetes 59, 90

Lacerta agilis 334

Lacerta vivipara 299

lacewings 143

ladybird (Asian) 148, 280, 342, 345

Lagenorhynchus albirostris 208, 365

Lagomorpha, lagomorphs 207, 294

Lagopus lagopus 206

lake frog 343

lamellicorn beetles 149

Lamiastrum ( Lamium) galeobdolon
251

Laminaria 361

Laminaria saccharina 66

lamp shells 193, 214

lampern 198

Lam petra fluviatilis 198, 302
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Lam petra planeri 198, 302, 340

Lampyridae 146, 148

lancelets 197

Lanice conchilega 353-354, 360, 371

Lanius collurio 296

Lanius excubitor 296

large blue 303

large branchiopods 164

large copper 303

large heath 304

Laridae 297

Larus argentatus 364

Larus fuscus 364

Larus marinus 364

Larus minutus 364

Larus ridibundus 343

larvaceans 196-197, 356

Lasiochernes pilosus 122

Lasius fuliginosus 122

Lasius niger 279

late goldenrod 283

leat-tooted crustaceans 164

leaf beetles 147

leatminer flies 152

leatherback turtle 169

leathery turtle 204

leeches 179-181

Lemna 231

Le padella deridderae 116

Lepadomorpha 169-170

Lepas 169

Lepidochitona cinerea 185

Lepidoptera 156, 159, 210,
212-231, 302, 334

Lepisma saccharina 127

Lepomis gibbosus 301

Leptestheria dahal acensis 165

Leprochiton asellus 184

Lepus enropaens 294

lesser black-backed gull 364

lesser horseshoe bat 207

lesser spotted dogfish 199

lesser white-fronted goose 296

Lestes barbarus 306

Leucorrbinia rubicunda 334

Levant water trog 203

lice 135

Lichenes, lichens 67, 83, 85, 89, 96,
99, 225, 228, 246, 248, 270, 284,
309-310, 339

lichenised ascomycetes 82, 90

Ligustrum vulgare 252

Limanda limanda 362

Limnadia lenticularis 165

Limothrips cerealium 142

limpet 374

ling 363

Lingnatula serrata 179

Linyphiidae 120

Liparis loeselii 308

Lipophrys pholis 363

410

Lithobius forficatus 161

Lithobius microps exarmatus 161

1ithobins tricuspis mononyx 161

Litonotus anser 100

little bittern 296

little grebe 297-298

little gull 364

little tern 304

Littorella 229

Littorelletalia uniflorae 229

Littorelletea uniflorae 229

liverworts 71-72

lizards 203, 334

Lobelia dortmana 229

lobopodian cellular slime moulds
53

lobsters 116, 177, 212

Locusta migratoria 305

Locusta viridissima 305

Locustella luscinioides 296

locusts 132, 212

loggerhead 204

Loligo 362

longhorn, longicorn beetles 147

Lophocolea heterophylla 72

Lopinga achine 303

Loricifera, loriciferans 119, 209,
214

Lota lota 201

louse flies 153

Lucanidae 146

Lucanus cervus 279

Luehea seemannii 11

Lullula arborea 296

Lumbricus castaneus rubelloides 182

Luronium natans 308

Lautra Intra 208, 271, 295, 337, 340

Lutraria (ntraria 188

Luzulo-F agetum 249, 331, 338

Lycaena dispar 303

Lychnis flos-cuculi 281

Lycidae 146

Lycophyta, lycophytes 75, 90

Lycopodiaceae 75-76

Lycopodiella inundata 244

Lycopodinm clavatum 280

Lycosidae 307

Lymexylidae, lymexyloids 146, 148

Lymnocryptes minimus 298

Lynx lynx, lynx 96, 207, 331

Lyromonas vulgaris 96

mackerel 363

macrofungi, -al 82-86, 270, 283-
284, 310, 316

Macrosternodesmus palicola 162

Mactra 376

Maculinea alcon 303

Macunlinea arion 303

Maculinea nansithons 303

Maculinea teleins 303

Magellan goose 276

Magnocaricion 312

Magnopotamion 231

mallard 297-299

Mallomonas 61

Mallophaga 135-136, 210, 214

Mammalia, mammals 14, 107, 123,
133, 135-1306, 144-145, 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 religiosa 132

mantis shrimps 171, 214

Mantodea 132, 210

manuring 115, 128-129, 133,
147-148, 152, 154, 156, 202

march flies 152

Marchantiophyta 71

Margaritifera margaritifera 188, 337,
340

marine reserves, protected areas
377-379

marsh flies 154

marsh fritillary 303-304

marsh frog 203, 300

Marsileales 77

Martes foina 208, 272, 295

Martes martes 272, 295

Mattenccia struthiopteris 77

mayflies 128, 212, 340

meadow pipit 342

mealybugs 141, 214

Meconema meridionale 133

Mecoptera 144, 210

Megaloptera 143, 210

Meganenra monyi 129

Melanitta migra 363-364, 377

Meles meles 208, 271, 295

Melica uniflora 251

Melico-Fagetumn 331

Melitaea cinxia 303

Melopsittacus mndulatus 206

Mergus albellus 297

Merlangius merlangus 362

Merops apiaster 41

Mesobromion 226

Meso podopsis slabberi 359

Mesozoa, mesozoans 110

Microbisium brevifemoratum 121

microfungi 49, 88, 91

Microsporidae 146

middle-spotted woodpecker 339

midges 152

mildew 82

Miliaria calandra 296, 342

millipedes 84, 162, 214

mink (American) 207, 295, 343

Misgurnus fossilis 302

mites 84, 123, 143, 214

mitten crab (Chinese) 178



Moina micrura 164

Moina weismanni 164

mole 33, 122, 294-295

Molgulidae 197

Molinia 238, 335

Molinia caerulea 254, 281, 311-312

Molinion caeruleae 238

Mollusca, molluscs 59, 106, 111,
143,183-191, 212-213, 340, 345,
362

Molra molra 363

monarch 303

monitoring, -ed 91, 104, 156, 212,
275, 285-2806, 296-297, 301,
320-327, 340-3406, 355-359, 364,
370-380, 387-388

monk parakeet 206, 275, 297

Monoblepharidales 81

Monogenea, monogeneans,
monogenetic flukes 105,
107-108, 209, 214-215

Monogononta 115

Monosiga 97

moor frog 299-300

morels 82

mosquitoes 150, 292

moss animals 192, 214

mosses 31, 71, 73, 96, 99, 225, 232,
248, 270, 283, 293, 309

moths 156, 212, 279

mouflon 207

mountain cicada 24

muddragons 117, 214

Muscardinus avellanarius 207, 271

mushrooms 81, 86-87, 123, 208,
284, 316

muskrat 207-208, 272, 294-295, 343

mussels 187, 361, 376, 388

Mustela erminea 272, 295

Mustela nivalis 272 295

Maustela putorins 272, 295

Moustela putorius furo 295

Moustela rison 207, 295, 343

mustelids 272

Mustelus asterias 199

mute swan 276

Mycetozoa 53

Myiopsitta monachus 206, 275, 297

Mymarommatoidea 157

Myocastor ceypus 207, 294

AMyotis dasycneme 271

Myotis danbentonii 271

Myotis emarginatus 271

Myotis myotis 271

Ayotis nattereri 271

Myriapoda, myriapods 160-163,
213-214

Myrmeca rubra 279

Mysella bidentata 360

Mysidacea, mysids 172, 174, 211,
359

Muytilus edulis 361

Myxidinm rhodei 103

Myxobolus cyprini 103

Myxomycota, Myxogastria,
Myxomycetes 53, 90

Myxozoa, myxozoans 103, 209,
213-215

Naegleria 97

Naididae 181

Nanaloricus kbaitatus 119

Nanaloricus mysticus 119

narcissus 280

Narcissus pseudonarcissus 280

Nardetalia 238

Nardio-Galion saxatilis 238

Nardion 238

Nardus 238, 312, 335

narrow-clawed crayfish 178

Nassarins reticulatus 372

Natrix natrix 277, 299

Natteret’s bat 271

natterjack 299-300

Natura 2000 132, 217-221, 271,
322, 334-335, 338, 346-347, 378,
387

naturalisation, -ed 79, 282, 307

nature reserve(s) 24, 26-27, 116,
121, 132, 260, 308, 310, 319,
323-324, 345-346

nautiloids, *autilus, nautiluses 190

Nebalia bipes 171

Nebaliacea, nebaliaceans 170, 210

Nebela 96

Nectonematoidea 114

Nematoda, nematodes 112-114,
126, 209, 213-214, 358, 360

Nematomorpha, 114, 209, 214

Nemertea, nemerteans 111, 209,
214

Nemouridae 130

Neobisium sylvaticum 121

Neoechinorhynchus rutili 114

Neomysis integer 172

Neopterygii 200

Neottia nidus-aris 252, 280

Nephrocerus lapponicus 151

Nephtys cirrosa 360

Nerillidae 180

net slime moulds 59

netted dog whelk 372

Neuroptera 143, 210

night heron 325

nightjar (Furopean) 296

Nitella 230

Noctiluca miliaris 357

non-motile parasitic protozoans
101

nordic marsh dragonfly 334

northern crested newt 299-300

northern damselfly 334

northern emerald 334

northern lapwing 298

northern pintail 297-298

northern shoveler 297-298, 314

northern shrike 296

northern wheatear 296

Norway spruce 43, 332

Norwegian lobster 116

notch-eared bat 271

Noteridae 146

notostracan 165

Nucella lapilins 186-187, 373

Nuda 105

Nummulites 100

Nyctalus noctula 271

Nyctereutes procyonoides 207, 295

Nycticorax nycticorax 325

Nyctiphanes couchi 177

oak 42, 250, 252, 254, 262-263, 279,
283, 331, 338

Ochrophyta 60

octopods, octopuses 190

Octopus 362

Octopus vulgaris 110

Odonata 129-130, 209, 212-213

Odostomia plicata 186

Oedipoda caerulescens 279, 305

Oenanthe oenanthe 296

Oerstedia dorsalis 112

Oestridae 154

Oikoplenra divica 357

Oligochaeta 115, 179, 181-182, 211

Olpidinm 81

Omalogyridae 184

Omocestus viridmlus 305

Ondatra gibethicus 207, 272, 294, 343

Onychogonrphus forcipatus 341

Oomycetes 59, 90

Opalinopsidae 99

Oplelia limacina 360

Opbiothrix fragilis 354

Ophiuroidea 196

Opbrys apifera 280

Opiliones, opilionids 120, 122, 209

opossum shrimps 172

orange-striped anemone 354

Orchestia cavimana 176

orchids 79, 237, 252, 341-343

Orconectes limosus 177

Oreopteris limbos perma 280

oribatid 124

Oriolus oriolus 274

Orthetrum brunnenm 306

Orthonectida, orthonectids 110-
111, 209, 213-214

Orthoptera 41, 132-133, 210-213,
305, 334

ortolan bunting 206, 296

Oryctolagus cuniculns 294

Osmerus eperlanus 302, 363

Osteichthyes 200, 211

Ostracoda, ostracods 165, 210
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Ostrea edulis 353, 362, 371, 376

Ostropales 83

otter (European) 208, 271, 295,
337, 340

Oulimnins rivalaris 146

overfishing, -ed 363, 367, 371

oviparous aphids 140

Ouwis aries 207

owls 347

Oxygastra curtisii 341

oysters 45, 353

Pacifastacus leninsculus 178

Pacific oyster 375-376

paddlefishes 200

palmate newt 299

Palpigradi 120

Panorpa communis 144

Panor pa vulgaris 144

Pantopoda 124

Parablennins gattorugine 363

Paracalanus parrus 356

parakeets 275, 285

Parianbus typicus 360

Parnassia palustris 246

parrots 275, 286

parsley frog 202

Parus 321

Passer domesticus 3, 205, 274

Passer montanus 296, 342

passerines 272-273, 275

Patella rulgata 374

Pauropoda, pauropods 160, 163,
210, 214

Paro cristatus 275

peacock 275

peanut worms 182, 214

pearl mussel 337, 340, 346

Pelagophyceae 63, 90

Pelecants onocrotalus 206

Pelobates fuscus 299

Pelodytes punctatus 202

Peltogaster paguri 170

penguins 362

Pentastomida, pentastomids 178,
211, 213-214

Perdix perdix 296

peregrine falcon 205, 274, 343

pest (species) 101, 112, 131, 134,
140-142, 145-148, 157

Petricola pholadiformis 188-189, 361,
377

Petromyson marinus 199, 302

Peyritschiella heinemnanniana 84

Pezizales 83

Phaeocystis globosa 56, 356, 368, 372

Phaeophyceae 65, 90

Phaeophyta 66, 361

Phaeothamniophyceae 66, 90

Phalacrocoracidae 297

Phalacrocorax: carbo 205, 297, 343

Phalangiidae 122
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Phasianus colchicus 206, 276

Phaulomyces simplocariae 84

pheasant 276

Philodromus praedatus 279

Phloiophilidae 146

Phoca groenlandica 208

Phoca vitulina 208, 293, 365

Phocoena phocoena 208, 295, 365

Phoenicopterns rosens 206

Phoenicurus ochruros 273

Phoenicurus phoenicurus 274

Pholis gunnellus 363

Phoronida, phoronids 194, 211

Pharonis hippocripia 191

Phragmites australis 281, 318

Phragmition 244, 312

Phylactolaemata 192

Phyllopoda, phyllopods 164-165,
210

Phylloscopus sibilatrix 274

Phylloxeridac, phylloxcra 140

Phyteuma spicatum 280

Phytophthora 59

Pica pica 273

Picea 76

Picea abies 43, 78, 249, 251, 254

Piceu orientalis 140

piddock (American) 188-189, 377

piked dogfish 199

pill millipedes 162

Pine phales promelas 201

pine 26, 30, 33, 332-333, 338

pine marten 272, 295

Pinguiophyceae 66, 90

pink-footed goose 297-298, 314

pinniped 208

Pinophyta 78, 90

Pinus 76, 78

Pinus rotundata 254

Pinus strobus 140

Pinus sylvestris 43, 78, 254, 318

pioneer (taxa) 72, 223, 229, 232,
235-2306, 244, 248, 280-281, 308,
3n

Pipistrellus pipistrellus 271

Pipistrellus pygmaens 271

Pipunculidae 151, 154

plaice 362-363

Planipennia 143

plant lice 140

plasmodial slime moulds 53

Plasmodiophoromycetes, plasmo-
diophorids 57-58, 90

Plasmodium 101

Platychthys flesus 362

Platygastroidea 157

Platyhelminthes 105, 107, 111, 213

Platypodidae 146

Platysquilla essebia 171

Plecoptera 130-131, 209, 340

Pleurobrachia pilens 105

Pleurocladia lacustris 66

Pleuronectes platessa 362-363

Pliciloricus 119

Plumatella repens 193

Plurialis apricaria 298

Poaccae 88, 152

Podarcis muralis 334

Podiceps cristatus 276, 297, 343, 364

Podicipedae 297

Podon lenckarti 357

polecat 295

pollution, -ed 43, 52,79, 85, 96, 98,
128-131, 147-149, 152-1506, 158,
177, 188, 199-200, 202, 200,
266-267, 274, 278, 284-285, 301,
309-312, 317, 319, 321, 336,
340, 344, 358, 363, 367, 370-
373, 388

Polychaeta, polvchaetes 27, 119,
179-180, 211, 213-214, 232, 353,
358, 360, 371

Polygonum cuspidatum 308

Polyomimatus semiargus 303

Polvplacophora 184, 211

Pomatoschistus microps 108, 363

Pompilidae 159

pond bat 271

pond terrapin (FEuropean) 204

pondweeds 231

Populus nigra 255

Populus trenmla 254

Porifera 102, 209, 212, 362

porpoise 295

Potentilletalia caulescentis 247

pout 354

Prasinophyceae 67

prawns 177

predaceous water beetles 148

Priapula, priapulans 117-118, 209,
214

Priapulus candatus 118

Prismulo-Car pinetum 331

Proasellus bermallensis 174

Proctotrupoidea 157, 160

Procyon lotor 207, 295

Prodajus ostendensis 174

Prokaryota, prokaryotes 12, 49-52,
85

protect, -ion, -ed 27, 33, 201-202,
220-221, 262, 270-273, 278, 293,
296-297, 301-313, 316, 318-319,
322-323, 325, 334, 341, 345,
377-380

Protoctista, protoctists 11, 52-53

Protodrilidae 180

Protoglossus koebleri 195

Protozoa, protozoans 94-99, 101,
212, 214, 358

Protura, proturans 125-126, 209,
213-214

Prunus 338



Prunus serotina 308

Prymnesiophyta 56

Psalteriomonas lanterna 96

Pselaphidac 145, 149

Pseudocal anus elongatus 356

Pseundocuma gilsoni 173

Pseudotungi 59, 91

Psendorasbora parra 200, 301

Pscudoscorpiones 120-122, 209

Psittacidae 275, 286

Psittacula enpatria 275

Psittacula krameri 206, 275, 286
297, 343

Psocoptera, psocids 134-135, 210

Psophus stridalus 305

Psoquilla marginepunctata 135

Psylloidea, psyllids 138, 210

Pteridophyta 75

Pterobranchia 195

Pterophyta 77, 90

Ptervgota, pterygotes 125, 128

Ptinidace, ptinids 146, 149

Puccinellia maritima 224

puffin 179

pumpkinseed 301

’

purple moor-grass 311

purse-web spider 307

Pusillina incons picua 186

Pycnogonida, pycnogonids 124,
209, 212

Pycnogonum littorale 124

Pyrola rotundifolia 226

Pyrolo-Salicetum 226

Pvrrhophyta 58

Quercetalia pubescenti-petraeae 252

Quercinion robori-petraeae 250

Quercus petraea 252

Quercus robur 252, 254, 256

quillworts 387

rabbit 179, 294

raccoon (dog) 207, 295

Radiolaria, radiolarians 98

raft spider 307

rails 297

Raja batis 199

Raja clarata 199, 363

Rallidae 297

Ramalina 248

Rana arralis 299-300

Rana bedriagae 203

Rana catesbeiana 203, 278, 300, 343

Rana esculenta synklepton 202, 299

Rana lessonae 278

Rana perezi 203, 278

Rana ridibunda 203, 278, 300, 343

Rana temporaria 202, 299

Ranunculion fluitantis 232

Ranunculus ficaria 255

Raphidioptera 143, 210

Raphidophyceae 64, 90

Rattus norvegicus 272

ray-tfinned 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

red grouse 206

red list 14, 79, 83, 86, 129, 133,130,
156, 201-202, 206-207, 269,
292-295, 299, 302-316, 330,
341-342

red squirrel 272

red-backed shrike 296

red-eared terrapin 204, 278, 300,
343

red-throated diver 364

redstart 274

reed 42, 312, 314, 331, 346

reed bunting 296

regression, -ed 155, 158, 198-199,
207, 282, 313, 320, 342

Reighardia lomrviae 179

Reighardia sternac 178

reindeer moss 310

Reptantia 177

Repitilia, reptiles 103, 107, 123,
178, 203-204, 211, 270, 277-278,
293, 299-301, 334, 341-343, 387

restore(d), -ation 96, 267, 324, 330,
339-340, 345-347, 377-378, 380,
388

Rhbabdoplenra compacta 195

Rhabdoplenra normani 195

Rhachoniyces 84

Rbinanthus 141

Rbinanthus alectorolophus 325

Rhbinolophopsylla unipectinata 145

Rbinolophus 146

Rhinolophus ferrumequinum 207

Rbinolophus hipposideros 207

Rbithropano peus harrisii 178

Rbigocar pon 248

Rhizocephala 170

Rbizochromilina, rhizochromuli-
nids 63

Rhizomastigina 98

Rbizophidium lyngbyae 96

Rhizoplaca 248

Rhizopoda 95-96

Rhodeus sericens 201, 302

Rhodophyta 56, 90, 361

Rhombozoa, rhombozoans 110

Rhopalocera 156-157, 302, 339

Rbynchos pora alba 244

Rhbynchospora fusca 244

Rbynchosporion 244

Rbynco phthirina 135

Rhytismatales 83

ribbon worms 111-112, 214

Ribes rubrum 141

Riccia fluitans 231

Ricciocarpus natans 231

Ricinulei 120

ring-necked pheasant 206

ring-necked parakeet 206, 275,
297, 343

Riparia riparia 341

Rissoides desmaresti 171

river lamprey 198-199, 302, 341

roach 103

robber flies 152

rock dove 277

Rodentia, rodents 145, 207, 294

roe deer 272, 295

Rorippa 232

Rotifera, rotifers 115-116, 209, 214

rove beetles 149

Rutbus 79

Rugiloricus caroliensis 119

Rumex sanguinens 255

Russulales 86

rusts 86, 88

Saccoglossus horsti 195

Saccoglossus pygmaens 195

Sacculina carcini 170

Sagartia elegans 104, 195

Sagitta setosa 195, 357

salamanders 202

Salamandra salamandra 299

Salicion albae 255

Salicion arenariae 226, 319

Salicornia enropara 27, 223

Salix 226

Salix alba 255

Sali: cinerea 318

Salix fragilis 255

Salix repens 226

Sali~ repens ssp. argentea 226, 319

Salmo salar, salmon 201, 302, 363

salps 196

Salvinia natans 77

Salviniales 77

sand martin 341

sand mason 353-354, 360, 371

Sandwich tern 364

Sanguisorba officinalis 240, 335

Saprolegniales 57

Sarcodina 95

Satyrium w-album 303

Savi’s warbler 296

sawflies 157, 214

Saxicola rubetra 296, 334

Saxicolu torgnata 296

scales, scale insects 141, 214

scallops 187

Scaphopoda, scaphopods 184,
189-190, 211

Scarabaeoidea, scarabids 33, 145,
149

scarce fritillary 303

scarce heath 304

scarce large blue 303-304
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scarce swallowtail 303

Schistomysis kervillei 359

Schistonzysis spiritus 359

Schistosoma 107

Schoenus nigricans 245-246

Sciomyzidae 154

Scirpus maritimus 312

Scirpus setacens 281

Scinrus rulgaris 272

Scolelepis squamata 360

Scolytidae 145, 149, 279

Scomber scombrus 363

Scophthalmus 362

scorpion flics 144

Scorpiones 120

Scots pine 43, 318

Scyliorbinus canicila 199

Scyphozoa 104

sea anemones 104

sea birds 363-365, 370, 377

sea cacumbers 191, 196

sea daisies 196

sca lamprey 199, 302

sea spiders 124, 212

sca squirts 196-197

sca stars 196

sea turtle 204

sea urchins 196, 360

sea wasps 104

sea-buckthorn 226

seagulls 178

sedge 31, 243, 245, 251, 203,
312-313

sedge warbler 296

Sedion albi 235

Sedo albi 248

Sedo-Cerastion 236

Sedo-Scleranthion 248

Sedum 265

seed plants 75, 78, 88

Selaginella helvetica 76

Selaginella kraussiana 76

Selaginellaceae 75

Semibalanus balanoides 361

Sempervivam funckii var. aqualiense 79

Senecio inaequidens 283, 2806, 345

Senecion fluviatilis 239

Sepia 362

Sepia officinalis 110

Serinus canaria 206

Sertularia cupressina 359

Sesleria albicans 251

shanny 363

sharks 199, 363, 371, 380

sheet-web weavers 120

shore crab 178

short-winged mold beetles 149

shrews 294

shrimps 45, 114, 212, 371

Siberian chipmunk 207-208, 272,
294

414

signal crayfish (North American)
178

Silene divica 281

Sileno conicae 236

silicoflagellates 60, 63

silver birch 318

silverfish 127

Simocephalus serrulatus 164

Siphonaptera 144-145, 210

Sipuncula, sipunculids 119,
182-183, 211, 213-214

skates 363

skylark 342

slime moulds 91

slipper limpet 186, 375-376

slow worm 299

slugs 185, 214, 388

smelt 302, 363

smew 297

smooth snake 299-300, 334

smuts 86, 88

snail-killing flies 154

snails 185, 214

snake tlies 143

snakes 203, 278, 299

soft rush 315

sole 362-363

Solea solea 362

Solenogastres 184, 211

Solidago 345

Solidago canadensis 283

Solidago gigantea 283

Solidobalanus fallax 169

Solifugae 120

Somatochlora arctica 334

soprano pipistrelle 271

Sorbus ancnparia 254

Sordariales 83

Soricidae 294

southern oak bush-cricket 133

spadetoot 299, 300

sparrowhawk 343

Spartina amgelica 308

Spartina maritima 223

Spartina townsendi 223

Spartinion maritimae 223

Spergula morisonii 228

Spergularia marina 223

Spermatophyta 78

Sphaeriales 83

Sphagnidae 73

S phagnum 24,31, 121-122, 241, 243,
254, 311, 335

Sphagnuns flexuosum 283

Sphecidae, sphecid wasps 159

sphenodonts 203

Sphenophyta 76, 90

spider wasps 159

spiders 41, 120, 132, 212, 278-279,
292-293, 306-307, 314, 321

spined loach 302

spiny-headed worms 114, 215

Spirodela polyrhiza 231

Spisnla subtruncata 360

sponges 102, 119, 124, 143, 212,
359, 362, 371

spoon bills 297

spoon worms 183, 214

Sporozoa, sporozoans 101

springtails 126-127, 214

spruce 24,33, 333

Squalus acanthias 199

Squatina squatina 199

squids 176, 190

St Marl\’s flies 152

stag beetles 279

Staphylinidae, staphylinids 84,
145-146, 149

starfish 196

starry ray 363

starry smooth hound 199

Stellario-Carpinetum 331

Stenobothrus lineatus 305

Stenopodidea 177

Stercocarins skua 364

Sterna albifrons 364

Sterna hirundo 364

Sterna sandvicensis 364

Sternorrhyncha 138-141

Stethopbyma grossum 305

Sthenelais boa 360

stinkhorns 86

Stipetalia calamagrostis 247

stoat 272

Stoniatole pas elegans 169

Stomatopoda, stomatopods
171-172, 211, 214

stone marten 295

stone moroko 301

stoneflies 130-131, 340

stoneworts 68

storks 297

Stramenopiles 59-60

Strepsiptera, strepsipterans 150,
210

Streptophyta, streptophytes,
streptophyceans 57, 67-71, 90

sturgeon (Atlantic) 200-201, 302,
363

Styela clara 197

Stylonichia mytilus 100

Stylopanropus pedunculatus 163

stylopids 150

Suaeda maritima 223

subarctic darner 334

succulent plant 265

sucking lice 135

Suctoria 99

Suillus lutens 87

summer lilac 283

Sus scrofa 295

swans 297



swifts 265

Symbion pandora 116

Sympecma fusca 306

Sym petrum_fonscolombii 306

Sympetrum meridionale 306

Symphyla, symphylans 160-161,
210, 214

Symphyta 157, 160

Syncarida 171

Synchytrium 81

Synura 61

Synurophyceae, synurids 60-61, 90

Syrphidae 154, 339

Tabanidae 154

Tachinus flavolimbatus 146

Tachybaptus ruficollis 297

Tachycines asynamorus 133

Tadorna tadorna 297

Talpa enropaea 122, 294

Talpidae 294

Tamias sibiricus 207, 272, 294

Tamus cornmunis 280

Tanaidacea, tanaidaceans, tanaids
173-174, 211, 213

Tantulocarida, tantulocarids 169,
210, 214

tapeworms 109, 214-215

Taphrinales 83

Taraxacum 79

Tardigrada, tardigrades 191, 211,
213-214

tawny pipit 296

Taxus 250

Taxus baccata 78

Teesdalia nudicanlis 228

Teleostei, Teleostomi 200, 211

Tellina 376

Temora longicornis 356-357

ten-spot ladybird (European) 10

Tenebrionidae 146

Tentaculata 105

Tephritidae 154

termites 97

terns 297, 364

testate amoebae 96

Testechiniscus spitsbergensis 192

Tetra urogallus 331

Tetramitus 97

Tetrao tetrix 296, 334

Tetrastemma flavidum 112

Tetrigoidea 133

Tetrix bipunctata 305

Tetrix ceperoi 305

Tetrix tenuicornis 305

Tettigonioidea 133

Thaliacea 196-197

Thalictrum flarum 226

Thecamocbidae 96-97

Thecla betulae 303

Thero-Airion 312

thick-headed flies 153

Thoracica 169-170

thornback ray 199, 363

thorny-headed worms 114, 215

threat(s), threatened 14, 17-18, 34,
71, 77, 79, 144-149, 152-154,
158-160, 200-203, 206-207, 217,
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

Thymallus thymallus 302

Thysanoptera 142, 210, 213-214

Thysanura 125, 127, 209

ticks 123

tiger beetles 147, 304-305

Tilia cordata 253

Tilio-.Acerion 253

Tintinnidae 99

toads 202

toadstools 81

tompot blenny 363

tongue worms 178, 214

tooth shells 189

Trachemys scripta elegans 204, 278,
286, 343

Trebouxiophyceae 67

tree pipit 274, 296

tree sparrow 296, 342

Trematoda, trematodes 105-107,
209, 214-215

Tremellomycetidae 86

Tribophyceae 65, 90

Tricellaria tnopinata 192

Trichomycetes 82

Trichoptera 155, 210, 340

Trichopterus luscus 354

Triops cancriformis 165

Triturus alpestris 202, 299

Triturus cristatus 299

Triturus helveticus 299-300

Triturus rulgaris 202, 299

Trochospongilla horrida 102

Trogidae 146

true bacteria 50

true bugs 136

true crabs 114

true flies 150-151, 214

true fungi 81

true slime moulds 53

truffles 82

Trypanvsoma gambiense 97

Trypetesa lampas 170

Trypodendron domeesticum 279

Trypodendron signatum 279

Tubificidae 181

Tubiluchus 118

Tubularia 354

tufted duck 297-298

tundra swan 297

Tunicata, tunicates 111, 196-197,
211

Turbellaria, turbellarians 105-106,
209, 214

turbot 362

Turdus mernla 273

Turkish crayfish 178

Tursiops truncates 208, 295, 365

turtles 203-204, 278, 362, 388

twaite shad 302

twisted-wing insects 150

Tylenchida 113

Typha latifolia 318

Ulicion minoris 225

Ulmenion minoris 256

Ulmus 256, 338

Clus glabra 253

Ulmns laeris 256

Ulmus minor 256

Ulvophyceae 67

Umbilicaria 248

Umbra pygmaea 301

Undaria pinnatifida 376

upland goose 206

Upupa epops 206

Uredinales 88

Urediniomycetes 86, 88

Uria aalge 179, 363

Urnatella gracilis 119

Urochordata 196

Urodontidae 146

Uropygi 120

Ursus arctos 271, 331

Urticina felina 354

Ussnea cf. U. subfloridana 284

Ustilaginales 88

Ustilaginomycetes 86, 88

Utricularia intermedia 246

1 “accinio-Betuletum 331

[ “accinio-Ericetum 312

I “accinium 254, 312

[ “anellus vanellus 298

vascular plants 14, 57, 71, 75, 79,
89, 222, 342, 345

[ “aucheria 65

1 "ejdorskyella comata 181

1 "eronicion dillenii 248

1 erruca 169

Verrucomorpha 170

Vertebrata, vertebrates 14, 101,
106, 109, 113-114, 123, 196-208,
212-213, 269, 292, 312, 387

Vespidae 159

1 “i0la canina 226

1 "ioletalia calaminariae 236, 335

1 “iolion caninae 238, 312

1 iolo-Nardion 238

1ipera berus 204, 299

Viridiplantae 67

1 "iscum album 80

viviparous lizard 299
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1 “orticella nebulifera 100

1 ulpes vulpes 179, 272, 295, 343
waders 27, 205, 222, 297

W alckenaeria corniculans 279
warble flies 153

wasp spider 307

wasps 41, 157, 159, 214

water bears 191, 214

water birds 27, 222, 297-298, 313
water fleas 163, 214

water moulds 57, 59, 81

water pennywort 308

water spider 307

water vole 207

waterferns 77

weasel 272, 295

weatherfish 302

western polecat 272

whales 295, 365
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whelk 371, 373

whinchat 296, 334

white stork 206

white-beaked dolphin 208, 365
white-throated dipper 340
whiteflies 139

whiting 362

wigeon (Furasian) 298-299, 314
wild boar 295

wild cat 207

wild garlic 263

wolft 207, 271

¥ olffia arhiga 231

wood duck 2" 5-276

wood warbler 274

woodland brown 303
woodlark 296

woodlice 321

Nanthium 232

Xanthophyceae, xanthophytes 60,
65, 97

Nenylla maritima 127

Xylariales 83

Xylosandrus germanus 279

veasts 81-83, 86, 89

vellow-bellied toad 202-203,
299-300

vellow-green algae 65

vellowhammer 296

zooflagellates 97

Zoomastigina, Zoomastigophora
97-98

ZLosteretum marinae 222

zygnemataleans 68

Zygnematophyceae, zygnemato-
phyceans 68, 90

Zygomycota, zygomycetes 82,
89-90
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