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LITHOLOGY AND WEATHERING OF THE PALAEOPROTEROZOIC
ROCKS OF BROWNSBERG (SURINAME)

Sigrid EECKHOUT"

ABSTRACT. In this study, lithology and weathering of the Palacoproterozoic rocks of Brownsberg, Suriname, are
discussed. The rocks of this bauxite capped mountain (Main Bauxite level, Late-Eocene - Oligocene) were formed
and subjected to a greenschist metamorphic phase during the Trans-Amazonian Orogenic Cycle of 2.0-1.8 Ga. Four
types of metasedimentary rocks are observed on the western slopes of the mountain: greenschists, feldspatic
metagreywackes, phyllites and metacherts. These rocks have similar mineralogies and always occur in association.
Weathering starts along schistosity or other zones of weakness. Chlorite is the first mineral to be attacked, with
liberation of iron and formation of chlorite-vermiculite. The dioctahedral micas muscovite and paragonite are more
resistant, but mica-vermiculite is ultimately formed. High iron contents of both saprolite and bauxite are striking
features. The heterogenic saprolite consists mainly of kaolinite, whereas the bauxite essentially consists of gibbsite.
This polycyclic bauxite is not in situ but was subjected to several phases of transport and cementation.
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RESUME. La présente étude discute la lithologie et altération des roches Palacoprotérozoiques de Brownsberg,
Suriname. Les roches de cette montagne, coiffée de bauxite (Niveau Principal de Bauxite, Eocéne tardif - Oligocene)
ont été formées et soumises a une phase métamorphique du type schistes verts pendant le Cycle Orogénique Trans-
Amazonique de 2.0-1.8 Ga. Quatre types de roches métasédimentaires sont observés dans le talus occidental de la
montagne: schistes verts, greywackes feldspathiques, phyllades et metacherts. Ces roches ont des mineralogies com-
parables et se trouvent toujours en association. L’ altération pénetre par la schistosité ou autres zones de faiblesse. La
chlorite est le premier mineral attaqué, avec libération de fer et formation d’une interstratification chlorite-vermiculite.
Les micas dioctahédriques, muscovite et paragonite, sont plus résistants, mais une interstratification mica-vermiculite
se forme ultérieurement. La haute teneur en fer de la saprolite et de la bauxite est trés caractéristique. La saprolite
hétérogene se compose de kaolinite et la bauxite surtout de gibbsite. La bauxite polycyclique ne se trouve pas en place
mais a été soumise 2 plusieurs phases de transportation et de cimentation.

MOTS-CLES: Roches vertes Palacoprotérozoiques, lithologie, altération, bauxite, Suriname, Brownsberg.

the weathered mantle can be used for mapping the
underlying rocks.

1. INTRODUCTION

Brownsberg is situated in the central-northern part of

Suriname (South-America), about 130 km south of Geological data about Brownsberg are scarce to nearly

Paramaribo. It is a small mountain occupying the west-
ern side of the Prof. Dr. I. W. J. van Blommestein Lake
formed by the damming up of the Suriname river near
the maroonvillage Afobaka (opening of the dam in
1963). It is also called the Afobaka Lake or the
Brokopondo Lake (Reichart, 1991). (see fig. 1 & 2)

The aim of the project was to study the lithology and
the weathering of Brownsberg and to find out whether

absent. Some shallow drilling-operations were carried
out on the plateau in 1968 by SURALCO, the Surinam
Aluminium Company, to determine the quality of the
bauxite. Only the chemical data up to a shallow depth
still exist, while the reports of Bubberman and Janssen
could not be traced.

Deep drilling has been carried out earlier but neither
drill-core, nor reports could be found.

' Laboratorium voor Mineralogie, Petrologie en Micropedologie, Universiteit Gent, Krijgslaan 281/88 - B-9000 Gent.
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Figure 1. Situation of Brownsberg (+) at the western side of
the Prof. Dr. Ir. S. J. van Blommestein Lake, simplified after
Zonneveld (1969).

Rock analyses of Brownsberg published so far con-
cern only two samples taken on the eastern side of the
mountain (IJzerman, 1931). One of those samples is a
very fine-grained rock, mainly consisting of fibrous,
light green hornblende with parallel trend, abundant
epidote (e.g. clinozoisite), feldspar and quartz.
IJzerman (1931) claims this rock to represent a meta-
morphic, fine-grained diabase. The second sample is a
very-fine-grained quartzite in which impurities have
to be further analysed.

Samples for this study have been taken on the western
slope of the mountain. Due to strong weathering and
dense vegetation, rocks can only be sampled along
deeply eroded gullies and falls but these appear only
on the western side.

2. GEOLOGICAL SETTING

Suriname is located centrally whithin the Guiana
Shield. Precambrian rocks make up about 80% of the
country and the balance consists of Cretaceous (unex-
posed) to Recent sediments deposited on the northern
fringe. The crystalline basement is mainly formed dur-
ing the Trans-Amazonian Orogenic cycle of 2.0 to 1.8
Ga. Two more orogenic events are differentiated in the
basement, namely during the Archean and the
Mesoproterozoic (Ectasian, 1250 Ma; Plumb, 1991).

The collision of the Guiana Shield and the West-Afri-
can Shield around 2.0 Ga caused the formation of a
new continental block in which extensive basins were
formed. Thick accumulations of detritic material were
built up in those basins (Ledru et al., 1994). After
diagenesis, the rocks were subjected to a low-grade
metamorphism giving rise to the greenstone belt of the
Guiana Shield (Bosma , 1983). These different stages
occurred during the Trans-Amazonian Orogenic cycle
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(2.0-1.8 Ga). The Palaeoproterozoic (Plumb, 1991)
rocks of Brownsberg are situated in such an extensive
basin and are part of the greenstone belt which also
extends into French Guiana (see fig. 3).
Geomorphologically, five planation surfaces can be
distinguished on the Guiana Shield: the Toplevel (Late
Cretaceous or older), the Main Bauxite level (Late
Eocene - Oligocene), the Foothill level (Late Miocene
- Plioceen), the Pediplain level and the Valley level
(Pleistocene). Their altitudes decrease from the cen-
tral part to the northern and southern fringe of the
shield. This is due to mainly vertical epeirogenetic
movements, posterior to the stabilization of the Guiana
Shield. The planation surface of Brownsberg belongs
to the Main Bauxite level and the low, flat Brongrowirie
hill in the northeast to the Foothill level. The occur-
rence of those old planation surfaces is an excellent
example of the cyclic landscape formation called the
Davian cycle (Aleva, 1984).

3. SAMPLING AND METHODS

‘A general survey of the area showed the falls, situated

on the western slope of the mountain, being the sole
outcrops of fresh rock and saprolite in this region, the
remainder being covered by a thick weathering man-
tle and dense forest vegetation. Rocks near the
Koemboefall, the Leofall, the Irenefall and the
Mazaronifall were examined in situ and on sample.
The occurrence of different lithologies, the weather-
ing of the rocks and the possible presence of saprolite
and/or bauxite were recorded. Unfortunately, the trail
to Witti creek, the only one on the eastern side of
Brownsberg, did not provide additional information.
Only rounded bauxite blocks and soil fragments along-
side the banks of the creek were observed. These are
not in situ and beyond the scope of this project.

As a result of this first survey, it was decided to take
the Koemboefall as main profile since along this inci-
sion the largest variety of different lithologies was pre-
sented. Besides, only there was a 4 meter high wall,
mainly consisting of saprolite with some soil mate-
rial, observed. Unfortunately, the bauxite deposits were
missing so that a complete laterite-saprolite profile
couldn’t be sampled. The profiles of the Leofall and
the Irenefall were sampled as additional ones to com-
plete and compare with the main profile. Bauxite sam-
ple locations on the dissected plateau were plotted on
the road-map of the Brownsberg Nature park (more
accurate topographic documents were not available).

The altitude of the individual samples was determined
with the American Paulin System altimeter. Colors
were defined by use of the Munsell rock color chart
(1963) or the Munsell soil color chart (1954) for the
weathered material.
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Figure 2. View of Brownsberg with part of the Afobaka Lake.
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Figure 3. Geological map of the Guiana Shield, simplified after Bosma, 1983.

1.-Granulite belts : a. The Imataca complex in Venezuela; b. The Falawatra-Kanuku granulites; c. The Coeroeni Group.

2. Amfibolite facies equivalents of 1 - 3. Low-grade metasediments - 4. Greenstone belts (e.g. Marowijne Group in Central
Suriname) - 5. Intermediar and acid metavolcanic deposits - 6. Granitoid rocks - 7. Roraima sandstones - 8. Phanerozoic sediments.
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pH was measured in water and in a IN KCl solution
with a sample/solution ratio of 1:1. In a similar way.
the abrasion pH of the rocks was determined. The bulk
density of the saprolite material was determined using
the clod method of Blake and Hartge (Klute, 1986).
Mineralogy of most of the pulverized rocks was deter-
mined by X-Ray Diffraction. Some selected rock sam-
ples were additionally examined with a JSM-6400
Scanning Electron Microscope, combined with a JXA-
6400 microprobe.

Thin sections of 28 mm by 48 mm were prepared of
the rock samples. Weathered rocks, undisturbed
saprolite material and bauxite samples were ovendried
before impregnation with polystyrene. After harden-
ing, thin sections of 60 mm by 90 mm were made.
Terminology proposed by Williams (1954) was used
for the hard rocks. The term feldspatic metagreywacke
was used according to the classification of sandstones
by Pettijohn (1987; In: Tucker, 1991). Micromorpho-
logical descriptions-of saprolite and bauxite were made
following the proposal of Bullock (1985).

Coarse fraction of untreated saprolite samples were
removed by sieving on 2 mm and sand fraction by wet
sieving on a sieve of 50 um. Clay fractions were sepa-
rated with a siphon, applying the principle of Stokes,
after dispersion with a 2% Na,CO; solution. Afterwards
they were flocculated with 2% HCI. For XRD-exami-
nation, free iron of the clay fraction was removed us-
ing the dithionite method (Klute, 1986). Part of the
clay fraction was saturated with K and part with Mgt
Further, K*-saturated samples were warmed up, first
to 350°C and then to 500°C; Mg?*- saturated samples
were glycolised. After each treatment, X-Ray Diffrac-
tion patterns were run with a Co-anticathode. The HCI
test (clay in 1N HCl overnight in a warm water bath of
80 °C) was carried out on the iron-free clay fraction
for destruction of primary chlorite in order to detect
unambigously the presence of kaolinite. Untreated silt
fraction was studied by XRD. XRD-examination was
supplemented with some DTA and TG studies.
Heavy minerals of the sand fraction between 500 en
50 um were separated with bromoform. Free iron was
removed two or three times using the dithionite method
(Klute, 1986). The heavy minerals were mounted in
Canadabalsam and microscopically examined.

4. RESULTS
4.1. UNWEATHERED ROCKS

From the petrographic study, four types of metase-
dimentary rocks were distinguished on the western
slope of Brownsberg: greenschists, feldspatic
metagreywackes, phyllites and metacherts. These rocks
were formed in extensive basins during the collision
of the Guiana Shield and the West-African Shield
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(Trans-Amazonian Orogenic cycle of 2.0-1.8 Ga).
Diagenesis was followed by a low-grade metamorphic
phase. The rocks are situated in the chlorite zone of
the greenschist facies. Analogous to Bosma (1983),
these hard rocks belong to the Armina Formation of
the Marowijne Group.

Although these rocks belong to different petrographic
types, they have similar mineralogies. Petrographic and
XRD-examination demonstrated the presence of
mainly quartz, chlerite, mica (muscovite and para-
gonite) and feldspars (sanidine, orthoclase, albite and
albiteg,-anorthite,;), as well as calcite and epidote. The
presence of paragonite has been confirmed by EDXRA.
This method also showed that cubic, opaque minerals
in the phyllites are crystals of pyrite, often with pres-
sure shadows of quartz. The cavities inside the pyrite
are sometimes filled with ankerite (see fig. 4). Phan-
tom crystals of leucoxene were only observed in the
greenschists. Those tabular, skeletal crystals are by
some autors considered as the weathering products of
ilmenite and titanomagnetite, while others state that
leucoxene is the result of metamorphism.

The greenschists have a fine-grained matrix of quartz
with crystals of calcite and feldspar. High concentra-
tions of chlorite occur in homogeneous zones with ir-
regular and angular protuberances. The feldspatic
metagreywackes contain a large amount of chlorite and
subangular to angular feldspar crystals with variable
dimensions (often sericitisated or saussuritisated). The
phyllites show a varying amount of chlorite and sericite
in clay and silt-size fraction.

These features show that the greenschists are mainly
formed of detritic material derived from basic volcanic
rocks. Chlorite is the low-grade metamorphic trans-
formation product of basic volcanic glass. The high
chlorite content results in dark green colored rocks.
The feldspathic metagreywackes are heterogenic,
poorly sorted rocks, transported over a rather short dis-
tance. The feldspars are presumably also of volcanic
origin. The phyllites show a typical silky lustre on the
sample.

These different types of rocks always occur in asso-
ciation, together with chemically precipitated cherts.
This is a striking characteristic for Archean greenstone
belts.

The metasedimentary tocks of Brownsberg show a
variable intensity of deformation. Schistosity is eve-
rywhere present and linked to the Trans-Amazonian
Orogenic cycle. The original layering is not expressed.
The local appearance of a second tectonic phase can-
not be interpreted geologically as it was only observed
during microscopic examination.

Typical greenschists were sampled along the Irenefall.
Near the Koemboefall feldspatic metagreywackes and
phyllites occur in outcrop. Metacherts, phyllites and
greenschists are present near the Leofall.



Figure 4. EDXRA of a phyllite (Leofall): Pyrite cube filled with ankerite. At the bottom right there is a crystal of paragonite (+).

4.2. WEATHERED ROCKS

The four different types of rocks weather in a similar
way. The weathering of each type cannot be traced back
in the field in a single vertical profile, since they al-
ways occur in varying associations.

Microscopic observation demonstrated that weather-
ing takes place along schistosity. Slightly acid water
preferentially penetrates along those zones of weak-
ness.

Typical low-grade metamorphic chlorite appears to be
the first to be attacked. It transforms into complex
phyllosilicates, recognised by their higher interference
colors. Iron bearing bands, streaks, concentrations,
coating, aggregates and infillings are abundant. The
bands and streaks run parallel to the schistosity. They
are in contact with chlorite and complex phyllosilicates.
Chlorite liberates thus its iron content when attacked,
with formation of iron bearing features and transfor-
mation into complex phyllosilicates. A similar iron
source is assumed for the other iron bearing features.
The dioctahedral micas, muscovite and paragonite, are
more resistant but ultimately mica-vermiculite is
formed. Calcite, exposed to the atmosphere, becomes

dissolved and systematically replaced by iron
(hydr)oxides. Weathering of other minerals can not be
traced back due to their fine-grained nature.

4.3. SAPROLITE

Saprolite samples were taken in a 4 meter high wall
upstream the Koemboefall. Measurements of pH and
bulk density confirmed the general weathering trend
from top to bottom in the profile.

The heterogeneous character of saprolite material, as
noticed in the field, was supported by micromorpho-
logical examination. Nevertheless, mineralogy was
very similar. Interpretation of XRD-patterns, after dif-
ferent treatments, supplied the best information on
mineralogy, supplimented with DTA and TG studies.
The most frequently occurring minerals are quartz,
chlorite and mica with their transformation products,
kaolinite and iron (hydr)oxides. In figure 5, XRD-pat-
terns of the untreated silt size fraction (2-50 pm) of
two saprolite samples are represented. Sample 1 was
taken at the top of the 4 meter high wall and sample 2
at the bottom. Figure 6 represents XRD-patterns of the
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Figure S. XRD-patierns of untreated silt-fraction (2-50mm)
of two saprolite samples (nr.1 taken at the top of the profile;
nr. 2 at the bottom).

clay size fraction (0-2 pm) of the same samples after
several treatments: K*-saturation, K*-saturation and
heating to 350°C and 500°C, Mg**-saturation and
glycolisation and the HCl-test. The mineralogy of the
silt-fraction of sample 1 (see fig. 5) is quartz (0.426
nm, 0.334 nm & 0.246 nm), gibbsite (0.487 nm), mica
(1.01 nm, 0.505 nm & 0.33 nm), kaolinite (0.72 nm,
0.36 nm, 0.24 nm & the typical 0.446 nm hkl-reflec-
tion) and complex phyllosilicates of mica and/or
chlorite. There are also feldspars (albite: 0.322 nm,
sanidine: 0.327 nm), chlorite (14.3 nm), goethite (0.42
nm), lepidocrocite (0.63 nm & 0.327 nm) and aatase
(0.353 nm) present. In the silt-fraction of sample 2
feldspars, gibbsite and micas are absent. The minerals
of the clay-fraction of sample one (see fig. 6) are mica
(1.01 nm, 0.5 nm & 0.33 nm after all treatments), mica-
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vermiculite (bridge between 1.01 nm and 1.43 nm in
Mg?t-saturated and glycolated sample), chlorite (1.43
nm after K*-saturation and heating to 500°C), chlorite-
vermiculite (shift of 1.43 nm peak of K*-saturated
sample to lower angle side when heated), kaolinite
(0.72 nm & 0.358 nm after HCI test) andogibbsite (0.485
nm peak disappears when heated to 350 ‘C). In the clay-
fraction of sample 2 gibbsite is absent and there is some
pure smectite present (1.7 nm peak in Mg**-saturated
and glycolated sample). ‘
Dioctahedral micas are more resistant to weathering
than chlorite, yet unweathered chlorite is present. This
can be explained by micromorphological examination.
Locally, this mineral is protected from weathering by
iron (hydr)oxides. Neoformation of kaolinite is ob-
served in all samples in high amounts, while gibbsite
in the silt-fraction is limited to the upper part of the
profile. Feldspars at the top mark a younger source.
Smectite was only formed at the bottom.The occur-
rence of some anatase is interpreted as a weathering
product of leucoxene in the greenschists.

Although all studied samples show an obvious rock
structure under the microscope, exact petrography of
the parent rock cannot be traced back. A lithological
mapping of Brownsberg according to the weathering
products is therefore impossible.

The high concentration of iron in saprolite material is
a striking characteristic, hampering micromorphologi-
cal studies. The different iron (hydr)oxides are
hematite, goethite and lepidocrocite. Hematite repre-
sents a first phase of iron deposition in humid circum-
stances in an old planation surface. Due to continental
uplift during the Davian cycle, hydrology of the area
changed and hematite was slowly transformed into
goethite. In addition goethite was newly formed in
cavities and cracks. In the matrix, a lot of iron migra-
tions took place. The association goethite-lepidocrocite
points to very humid material. The strongly weathered
saprolite has oxic or ferralitic characteristics (Stoops
& Eswaran, 1985). A rather high biological activity
was noticed by fresh rootsections, excrements, chan-
nels, cavities, chambers and rounded phytolites. These
features result from present day processes, as saprolite
was sampled near the surface.

Small number and sizes of transparant heavy minerals
in the sand-fraction between 500 en 50 pm is no sur-
prise as the schistose parent rocks contain few heavy
minerals and as saprolite results from a very longterm
weathering. This explains also why only ubiquists, c.q.
zircon, rutile and tourmaline, are present.

4.4. BAUXITE

Macroscopical and micromorphological examination
show that bauxite is characterised by high concentra-
tions of gibbsite and iron (hydr)oxides, heterogenic on
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Figure 6. XRD-patterns of clay-fraction (0-2 mm) of two saprolite samples (nr.1 taken at the top of the profile & nr. 2 at the
bottom) after several treatments (K*-saturation, K*-saturation and heating to 350°C and 500°C, Mg?*-saturation and glycolisation).
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composition and conglomeratic texture. It mainly con-
sists of different types of nodules and fragments of
nodules, showing varying kinds of material and fea-
tures (see fig. 7). Due to the complex character, fea-
tures and evolutionary reconstruction will be treated
together.

The heterogeneous conglomeratic composition indi-
cates a polycyclic origin with more than two transport
and weathering phases. In a first stage, an increasing
number of cracks were produced in a presumably ho-
mogeneously weathered clay. With time, the propor-
tion of cracks, often with hematite segregations (mainly
hypocoatings) became more important than that of clay.
In this way, lightly colored nodules were formed in an
iron bearing mass. These clay nodules were, due to
increased leaching, transformed into porcellanite (mi-
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Figure 7. Polycyclic character of bauxite on the sample.

crocrystalline) gibbsite, often impregnated with
hematite, imparting a (dark) red color to some nod-
ules. They vary in size (0.1 mm to 1.5 cm) and are
mostly rounded. Deposition of iron often takes place
by migration from the central part to the fringe.
Hematite-impregnated nodules are sometimes marked
by a goethite-impregnated fringe.
After a transport stage, the nodules ended up in either
a goethite or hematite bearing matrix. This composite
was first solidified before break up into complex nod-
ules during a next stage, eventually enveloped in a
brown clay-iron coating. After transport, the nodules
were embedded in brown clay which also filled up the
cracks and cavities originating from the degradation.
A striking feature is the frequent occurrence of frag-
mented, crescent-like laminated clay-infillings, in and
between the nodules. These infil-lings are sometimes
transformed into microcrystalline gibbsite, indicating
alater phase of bauxitisation (see fig. 8). Pure goethite-
infillings were rarely observed.
Under favourable conditions of pH during the last stage,
microcrystalline gibbsite nodules and even mesocrys-
talline gibbsite coatings in intra- and internodular cavi-
ties and cracks were produced.
Inherited, subangular dissolution cavities and streaks
are noticed in several thin sections, sometimes with
partially dissolved relics of quartz grains.
Many cavities were subsequently filled with soil ma-
terial or organic material. Biological activity, and
henceforth biological degradation after the bauxite for-
mation must have been very thorough as the bauxite
now occurs on the densely vegetated,
dissected plateau of Browns-berg.

Micromorphological and XRD-exami-
nation show that bauxite mainly consists
of gibbsite, besides boehmite, quartz,
anatase, goethite and hematite. Some
kaolinite is also present.

In view of a possible exploitation, shal-
low drilling-operations were carried out
in 1968 by SURALCO, the Surinam
Aluminium Company. Total :analyses
were done those samples. High variation

Figure 8. Crescent-like laminated clay-
infillings transformed into microcrystalline
gibbsite in bauxite sample (x50, PPL).



in chemical composition and absence of a clean evolu-
tion, both horizontally and vertically, confirm the pres-
ence of reworked material. Lithological mapping of
Browns-berg starting from weathering products appears
thus impossible. Due to high iron concentrations, this
bauxite is of no economic interest and has, so far, not
been mined.

5. CONCLUSIONS

Lithology and weathering of Brownsberg cannot be
studied completely as outcrops only occur on the west-
ern slope of the mountaii, where bauxite deposits are
absent. This study is, however, significant as very few
geological data exist on this area. Only two samples
from the eastern slope have ever been studied
(IJzerman, 1931). One is a very-fine-grained quartzite
and the other a very-fine-grained schistose rock with
fibrous crystals of hornblende. TJzerman claims that
the latter represents a metamorphic diabase. Rocks
from the western side never contain hornblende,
Four types of metasedimentary rocks were detected
on the western side of Brownsberg: greenschists,
feldspatic metagreywackes, phyllites and metacherts.
All have a similar mineralogy (mainly quartz, chlorite,
mica and feldspar) and always occur in association.
They were formed during the Trans-Amazonian
Orogenic cycle of 2.0-1.8 Ga ago in extensive basins,
and subjected to a greenschist facies metamorphism.
A relationship between low-grade metamorphic
chlorite and basic volcanic glass was observed in sev-
eral thin sections. The crystals of feldspar are presum-
ably also of volcanic origin. Traces of a later tectonic
phase are recognised by a second schistosity and oc-
currence of cracks and fissures. These characteristics
cannot be interpreted geologically, since they were only
observed in thin sections.

The weathering preferentially takes place along
schistosity and other zones of weakness. Chlorite ap-
pears to be the first mineral to be attacked and is the
main source of iron now locked-up in iron-(hydr)oxide
streaks, bands and concentrations. These preferentially
follow schistosity-planes. Due to increasing degrada-
tion of the rocks, saprolite is formed. Saprolite mate-
rial is characterised by high heterogenity and high iron-
(hydr)oxide contents. It mainly consists of kaolinite,
as well as quartz, chlorite and mica, with their trans-
formation products, respectively chlorite-vermiculite
and muscovite-vermiculite. The actual bauxite shows
a striking polycyclic character and is rich in iron. The
bauxite-capped plateau of Brownsberg belongs to the
Main Bauxite level and is associated with the Late
Eocene to Oligocene planation surface. This bauxite
has not been formed in situ but results from several
transport and weathering phases during younger, con-

tinental uplifts. Its high iron content makes it economi-

" cally not interesting.
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COMPTES RENDUS - BOEKBESPREKINGEN

WARD, P.D. - The call of distant mammoths. Why
the Ice Age mammals disappeared. Copernicus,
Springer-Verlag, New York. 1997. Hardback, 241 p.
ISBN 0387949151. Price DM 39,80.

Ward’s book, The call of distant mammoths, is a popu-
larised attempt to examinate the causes of some major
extinction events in the history of the earth. The call of
distant mammoths comprises a prologue, 10 chapters,
an afterword and a very short reference list.

In the first chapter Ward looks at the first modern peo-
ple inSouth Africa 115.000 years ago, the ancient fauna
of Australia and its discovery by modern humans
35.000 years ago and the peopling of North America
11.000 years ago. The second chapter deals with the
Permo/Triassic and the Cretaceous/Tertiary extinction
events. For the latter, Ward is a fervent proponent of
the asteroid impact hypothesis. According to Ward «to
understand the passing of the mammoths, one must
first understand the passing of the dinosaurs» (chapter
3, p.52). Chapter 4 discusses the impact event at the
end of the Cretaceous and the influence on the land-
scape the extinction of the dinosaurs had. «With the
disappearance of all the dinosaurs, plants were no
longer trampled and eaten, browsed and destroyed by
the herbivorous dinosaurs.» (p.70). «The death of the
dinosaurs unleashed an evolutionary torrent.» (p.73).
Ward gives accordingly a snap view of the Tertiary
evolution of mammals, lingers on the primate, human
and proboscidean history and finishes the chapter with
a description of the Pleistocene world. In chapter 5
Ward outlines the role of chance in evolution and ex-
tinction. Once more he zooms in on the evolution of
man: the impact of fossil hominids on African ecosys-
tems, the Out of Africa saga with the colonisation of
Europe, Asia and America. In chapter 6 Ward imag-
ines the invasion of the first humans in North America:
«You came armed, for your people have hunted big
game for a thousand generations, and in all that time
they have never once raised a crop.» (p.119) and dis-
cusses the issue of the cause of the mammoth disap-
pearance in that continent: «Did the Clovis people ac-
tually hunt down healthy adult mammoths, mastodons,
camels and horses, using their stone implements to kill
these largest of land creatures? (p.126). The extinctions
in North America coincide with two major events: the
climate change at the end of the Ice Age and the ar-
rival of the first humans. Ward clearly favours the over-
kill hypothesis (extinction by human hunters) over the
climatic changes hypothesis that blames the climatic
changes and their influences on the environment at the

end of the Ice Age for the disappearance of the larger
mammals. Chapter 7 treats with computer modeling
of extinction rates in the geological past. Ward men-
tions the theory of Haynes that the Late Pleistocene
hunters sought out waterholes where in periods of stress
weakened mammoth herds gathered. There the animals
were an easy prey in the difficult seasons. Chapter 8
gives a description of Wrangel Island which was a ref-
uge for a mammoth population until 4.000 years ago.
These mammoth herds could survive the end of the
Last Ice Age since this island, situated in the Arctic
Ocean north of the Siberian coast, retained a flora simi-
lar to that which covered much of northern Eurasia
and America during the Ice Age. Chapter 9 considers
the current destruction of the biodiversity of our planet.
In chapter 10 Ward comes to his conclusion, based on
the research of the isotope composition of the growth
rings in' mammoth tusks, that humanity caused the ex-
tinction of the mammoth. In his epilogue Ward fore-
sees the extinction of the elephants.

Although the title of the book is The call of distant
mammoths. Why the Ice Age mammals disappeared
much more is written about dinosaurs and the Creta-
ceous than about the mammoths of the Last Ice Age.
Not all mammoths are treated equally by Ward. He
pays more attention to the mammoths of North America
than those of Eurasia. Primary data on Europe and es-
pecially Siberia are seriously underrepresented. Ward
cites very few European and Russian sources. Ward is
clearly a proponent of the overkill hypothesis. He uses
only the perspective and data that support his view.
Important works such as those of Guthrie (1990),
Hopkins et al. (1982), Kurten & Anderson (1980), Sher
(1974), Ukraintseva (1993) and Vereshchagin &
Baryshnikov (1991) are not discussed in his text. Most
of the illustrations are from Figuier (1864). Although
in their naivité they are attractive, recent reconstruc-
tions and pictures of fossils with a more scientific value
are too sparse. The cover illustration shows an
Amebelodon that lived during the Miocene.

In short, Ward’s book is a well written, popular book,
that does not need to describe all the details of scien-
tific research. However, it offers an unbalanced view
of the causes of the extinction of the large mammals
from the Ice Age.

FIGUIER, L (1864). La terre avant le déluge.
GUTHRIE, R.D. (1990). Frozen fauna of the mam-
moth steppe. The story of Blue Babe. University of
Chicago Press: 6-13, 26.
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Mietje GERMONPRE
Koninklijk Belgisch Instituut voor Natuurweten-
schappen, Brussel

WALLISER, Otto H. (Ed.)- Global Events and Event
Stratigraphy in the Phanerozoic. Springer - Verlag,
Berlin, Heidelberg. 1996. 333 p., 86 figs. ISBN 3-540-
59056-0. Hardcover. Price DM 128.00

Vingt-neuf auteurs apportent leur participation a cet
ouvrage dont I’ensemble constitue une brillante syn-
thése critique des données relatives aux événements
globaux jalonnant I’ histoire phanérozoique de la terre.
Les événements biologiques déja reconnus au si¢cle
des lumieres et durant le 19¢me sont a ’origine du
découpage stratigraphique en unités - Systémes, Séries
et Etages - dont un grand nombre restent encore valides
de nos jours. Méme si actuellement plus personne ne
remet en cause la réalité des événements biologiques,
leur causalité, leur nature catastrophiste et leur syn-
chronisme global & I’échelle de la planéte restent des
sujets trés controversés.

Cing contributions axées sur des thémes généraux cons-
tituent la premiere partie de I’ouvrage. Le lecteur pro-
fane appréciera particulierement I’ article d’intro-duction
de Otto H. Walliser : il présente une vue générale de la
stratigraphie événementielle et définit de manidre.trés
claire la nomenclature propre a ce theme de recherche.
Les deux contributions suivantes se focalisent sur les
mesures de biodiversité et d’amplitude d’extinction
autour des «bio-events». L’accent est mis sur la densité
d’échantillonnage qui apparait comme un facteur déter-
minant quant il s’agit de discriminer les phénomeénes
graduels des événements abrupts. Par une compilation
des parametres biolo-giques, physiques et chimiques,
la quatrieme contri-bution examine les causes telluri-
ques et extra-telluriques susceptibles d’étre a 1’origine
des évenements globaux enregistrés durant le Phané-
rozoique. Un catalogue des événements isotopiques
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(®"C_,, SISOM’ 0*S, ¥Sr%Sr) clbture cette premiére
partie. Dans la mesure ou plus de la moitié des 60 évé-
nements isotopiques recensés appartiennent & " histoire
du carbone, une part importante de cette contribution
est consacrée aux processus responsables des variations
dud"C_,.

Dans la deuxieme partie de I’ouvrage, les événements
globaux sont détaillés dans les différents Systemes du
Phanérozoique. Au total, 9 contributions spécialisées
traitent successivement des éveénements ayant affecté
la biosphere précambrienne, de la transition Précam-
brien-Cambrien et des événements cambriens, de la
période ordovicienne, Qes «bio-events» siluriens, des
évenements globaux dévono-carboniferes, des «bio-
events» permiens, des événements majeurs du Trias et
du Jurassique et des événements crétacés. Comme épi-
logue a cette deuxiéme partie, un court chapitre pour
le moins inhabituel dans un ouvrage de géologie de ce
type, traite du futur de I’homme. Dans une optique
préventive d’un «événement holoceéne terminal» pos-
sible pour I’humanité, Otto H. Walliser souligne
I'importance de connaitre en détail les mécanismes qui
ont conditionné les grandes catastrophes écologiques
du passé.

Une synthése de ’ensemble des données géologiques
relatives a chacune des 65 extinctions globales reconnues
dans le Phanérozoique cloture cet excellent ouvrage.

Marc ROCHE
Service géologique de Belgique

Theophrastus’ Contributions Volume II. Theo-
phrastus Publishing & Proprietary Co, S.A., 33 J.
Theologou Street, Zographou, 15773 Athens, Greece.
ISBN 960-7457-12-9 (hardbound). 282 p. Price 45 USS.

The aim of this series, and of other Theophrastus pub-
lications animated by Prof. Augustithis with the co-
operation -of an international group of reputed, non-
mainstream scientists, is to present original and novel
ideas in all possible geological disciplines. This in-
cludes articles by plate tectonics critics (although some
articles on sedimentation included in the present vol-
ume tacitly accept the plate tectonics paradigm). Most
contributions are made by scientists studying geologi-
cal phenomena and problems from fundamental, physi-
cal or chemical concepts, also from chaos theory. In-
deed, several contributions stress the importance of
self-organising processes and even point in this respect
to the similarity between organic and anorganic struc-
tures. Furthermore, the volume is strongly oriented
towards textural analysis and geometrical organisation
of crystalline rocks, and - why not - banded iron ores.
This includes some reflections on metasomatic prop-
erties of igneous rocks, and thus on their possible trans-
formation by the process of granitisation. Periodicity



of ore formations is correlated to fossil fuel deposi-
tion and related to the superplume hypothesis. The
volume ends with a plea to question mainstream sci-
ence paradigms, and to restore the traditional values
of the hard rock geologists, based on careful observa-
tion and mapping, and preservation of the links to min-
eral exploration.

Michiel Dusar
Geological Survey of Belgium

Clément MATHIEU et Francoise PIELTAIN - Analyse
physique des sols - méthodes choisies. 1998. Tec&Doc
Lavoisier, 11 rue Lavoisier, F-75384 Paris Cedex 08,
France. 280 pages (y compris 8 annexes, 29 tableaux,
86 figures, 9 photos, bibliographie, index et table des
matiéres). ISBN 2-7430-0283-2. Prix: 295 FF

Les auteurs, ayant tous deux une grande expérience
du sujet, ont voulu réaliser un manuel pratique
d’analyses et de mesures physiques, réalisées soit in
situ, soit en laboratoire, afin de caractériser les sols et
de comprendre leur dynamique actuelle.

L’ouvrage commence par un chapitre consacré au
prélevement et & la préparation des échantillons de
terre, qui permet d’emblée d’ apprécier I’ esprit trés pra-
tique et trés concret qui a présidé a sa rédaction.

Les différentes rubriques portent successivement sur
I’analyse granulométrique, les mesures de la porosité,
les tests de stabilité structurale et de percolation, les
limites et indices d” Atterberg, les limites de retrait, les
tests de filtration et enfin les mesures des humidités
caractéristiques. Chaque chapitre est construit sur le
méme schéma: une présentation générale du sujet, la
description des différentes méthodes retenues par les
auteurs (principe, matériel nécessaire, mode opératoire,
calculs, présentation des résultats et discussion de syn-
thése) et les références bibliographiques.

L’intérét principal de ce manuel est d’une part de
regrouper les méthodes de 1’analyse physique des sols
et d’autre part, & c6té de méthodes classiques (granu-
lométrie, limites d’Atterberg, ..), de présenter des
techniques récentes comme les tests de filtration de
I’eau pour lesquelles les auteurs se sont adressés & des
spécialistes reconnus (J. ASSELINE, J.C. CHOSSAT
et Ch. VALENTIN).

Ce manuel intéressera évidemment les responsables
de laboratoires spécialisés, mais aussi tous ceux qui
sont confrontés & 1’analyse de documents traitant du
sol en général.

D. LACROIX
Facultés universitaires des sciences agronomiques,
Unité de Géopédologie, Gembloux

A. NICOLAS - The Mid-Oceanic Ridges. Moun-
tains below Sea Level. Springer-Verlag Berlin
Heidelberg, 1995. 200p. 92 figs. Softcover. ISBN 3-
540-57380-1. Price DM 58,00.

This easily accessible edition translated from French
introduces students in the fascinating world of diver-
gent plate boundaries, where plate spreading takes
place and new slivers of sea floor are produced.

The introductory chapters outline the basic principles
of plate tectonics (Chapter 1) and subjects as mantle
convection, hotspots and mantle plumes (Chapter 2).
In Chapter 3 the major characteristics of mid-ocean
ridges emerge from the description of the sea floor to-
pography and transform faults. The significance of
the more than 60000 km long network of oceanic ridges
for a better understanding of the structure of the oce-
anic crust, hydrothermal venting and ecosystems as-
sociated with active deep-water hydrothermal systems
is highlighted in Chapter 4.

As the exploration of the ocean floor is a high-cost
business, it is clear that portions of oceanic plates that
are preserved on the continents as obducted slices in
ophiolite complexes are of invaluable scientific inter-
est. Ophiolites are therefore documented in Chapter 5.
The analysis of the structural deformations that affect
ophiolitic peridotites furthermore permits us to recon-
struct mantle movements under the ridges and provides
data on melting of the mantle and extraction of basalt
(Chapter 6).

Chapter 7 examines how diapirs rise and spread out
under the ridges, and elaborates on the scenario of the
formation of mineral deposits and the emplacement of
magma chambers below ridges. The final chapters of
the book concentrate on problems with regard to the
expansion of rifts (Chapter 8) and the major pulsations
that shaped the earth (Chapter 9). At the back of the
book, students will find a non-extensive Glossary of
terms.

Subjects covered in the volume will be of interest to
students, teachers and scientists in the broad field of
geosciences. The text is lavishly illustrated with fig-
ures, diagrams and photographs, most in colour, of
excellent quality and significance.

P. DE PAEPE
R.U.Gent

HERZ, N. & GARRISON, E.G. - Geological meth-
ods for archaeology. Oxford University Press, Saxon
Way West, Corby NNI18 9ES. 1998. 343p. ISBN 0-19-
509024-1.

The book aims to serve as an introduction to the many
fields where geology has been successfully applied to
archaeology. It is divided into four major parts: I. The
archaeological site and its environment, II. Dating tech-
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niques, IIl. Archaeological site exploration, and IV.
Artifact analysis.

The part of the book devoted to the archaeological site
and its environment (chapters 2-3) focuses on
geomorphology and sedimentology, two disciplines
that offer the tools to determine the appearance of an-
cient landscapes. To establish the chronological his-
tory of a site both relative and absolute dates are im-
portant. A substantial part of the book is therefore
concerned with the description of relative and abso-
lute dating techniques. In the order, chemical meth-
ods (chapter 4), radioactive methods (chapter 5), ra-
diation-damage, cosmogenic, and atom-counting meth-
ods (chapter 6), and other chronological methods
(chapter 7) are outlined. ‘

Modern site exploration requires the use of wide range
of geophysical and geochemical techniques. Geophysi-
cal methods of potential usefulness in archaeological
prospection fall within the following classes: seismic,
electrical and electromagnetic, magnetic, radar,
microgravity and thermography (chapter 8). As human
activity chemically modifies the composition of the
soil, it is obvious that the study of soil phosphate and
other chemical compounds are of ever increasing power
to locate abandoned ancient settlements, even where
no visible evidence remained (chapter 9).

Rocks, minerals (both nonmetallic and metallic) and
ceramics are commonplace archaeological materials.
Determining the provenance of raw materials used in
the manufacture of lithic artefacts and pottery yields
invaluable information on ancient cultures. The dis-
tinctive fingerprints of the cited archaeological mate-
rials and their potential source areas are usually based
on petrographic, magnetic, geochemical, and many
other physical properties. How these characteristics
can be determined is shown in chapters 10-14.

The book is well-documented and illustrated, and in-
cludes bibliographical references and an index. It will
equally be appreciated by archaeologists and geologists.
The former will become acquainted with the available
analytical techniques, including their shortcomings and
virtues, that can be used to solve specific archaeologi-
cal problems. The latter will learn about fascinating
applications of their profession that they perhaps never
imagined. It is regrettable, however, that from time to
time the authors disregard or ignore the existence of
some excellent handbooks published recently in Europe
about techniques they are dealing with in the text.

P. DE PAEPE
R.U.Gent

Ph. A. CHARLEZ - Rock Mechanics Volume 2. Pe-
troleum Applications. Editions Technip, Paris, 1997.
Hardback, 170x240 mm, 704 p., 586 fig., 11 tabl. ISBN
2-7108-0586-3. Prix 780 FF.
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Le deuxi¢me volume de I’ouvrage de Ph. Charlez sur
la Mécanique des Roches est le complément pratique-
ment indispensable du velume 1, publié en 1991. Ce
deuxie¢me volume est consacré a 1’application de la
mécanique des roches au domaine pétrolier. Le livre
se concentre sur trois th&émes principaux : forages,
fracturation hydraulique et «reservoir engineering» .
Aprés un rapide rappel de la formation du pétrole et
des bases de la thermoporomécanique, on aborde le
probleéme de la stabilité des puits, en particulier dans
les régions a tectonique active. Le développement des
puits est traité au chapitre 4. La solution géomé-
canique, faisant appel au couplage pression de pore/
déformation, est comparée aux données de terrain. Une
extension aux problémes thermiques fait I’objet du
chapitre 5.

La fracturation hydraulique (chapitres 6 et 7) est trai-
tée en détail, avec des nouveautés telles que les mesu-
res de contraintes, la réinjection de cuttings, la
fracturation acide et I’effet thermique lié a I’injection
d’eau.

La seconde partie du livre traite de problémes non-
linéaires et non €lastiques tels que 1a stabilité des puits
en roches plastiques, la production de réservoirs
poroplastiques, I’effet de 1a compaction sur la récupé-
ration d’huile, la production de sable (enva-hissement
de puits), la rupture de tubages en formations salines.
La fin de I’ ouvrage est consacrée a I’examen des con-
ditions initiales, c’est-a-dire aux mécanismes indui-
sant I’état de contraintes de la crofite terrestre. Cette
approche est faite a partir d’éléments de tectonique
globale mais aussi en étudiant les diverses origines
possibles des pressions de pores anormales observées
de par le monde.

Ch. SCHROEDER
Laboratoires de Géologie de I’ingénieur, d’Hydrogéo-
logie et de Prospection géophysique

A.PARKER & J.E. RAE (Eds ) - Environmental In-
teractions of Clays. Clays and the environment.
Springer-Verlag, Berlin-Heidelberg, 1998. Hardcover,
271 + 14 p., 74 figs., 10 tabs. ISBN 3-540-58738-1.
Price DM 128,00.

This 271 page book isa multi-author book and is the
second in a Clays and the Environment series . The
book intends to cover a wide range of clay topics hav-
ing in common their role in environmental studies This
is undoubtedly an ambitious objective. In a short in-
troduction the editors define the different fields of im-
portance of clays in environmental studies. They dis-
tinguish industrial use, natural and manmade environ-
mental pollution. The interactions of clays and pol-
lutants are considered in natural occurring situations
and when added to the environment for remediation.



Chapter 2, by R. Pusch, deals with radionuclide trans-
port in smectite clays (29 p) and mainly deals with
work performed in the Swedish programmes for nu-
clear waste management. Chapter 3, by J.B. Dixon,
deals with clay and oxide minerals in topsoils (15 p)
and is a modified reprint from an earlier paper pub-
lished in 1991. Chapter 4, by W.A. House, deals with
interactions of nonvolatile micro-organic pollutants and
clay minerals in surficial environments (37 p). The
sorption mechanisms and kinetics are discussed in
laboratory situations and in a case study with complex
sediments. Chapter 5, by T.A. Jackson, deals with the
biogeochemical and ecological significance of inter-
actions between colloidal minerals and trace elements
(113 p). 1In this long chapter information is given on
many physico-chemical items such as sorption and
desorption behaviour, the influence of complexing or-
ganic molecules, surface coatings, flocculation, scav-
enging etc and on biological consequences of mineral-
trace element interaction. The chapter ends with some
practical applications such as disposal and containment
of wastes, metal removal from wastewater, remediation
of polluted enviromnents and an example of disease
control. Chapter 6, by J. Arch, deals with clay barriers
in landfills (36 p). After having discussed some of the
key required properties of clay liners and cappings in
landfill projects the author illustrates his practical ex-
perience by discussing in detail a case from which a
good insight in the successive steps of the procedures
is obtained and also the need for quality control and
maintenance. The final chapter 7, by J.C. Wagner, K.
McConnochie, A.R. Gibbs and E.D. Pooley, deals with
clay minerals and health (23p). The biological effects
of exposure to different clay minerals are reported.
Fortunately a glossary is given for those readers unfa-
miliar with specific medical terms. A subject index is
included at the end of the book (5 p).

The book treats a lot of important properties of clays
which all are of importance in enviromnental studies.
The treatment of several subjects by different authors
in different chapters may have the advantage of con-
centrating the book around specific topics but the dis-
advantage is a poor structuring of the information con-
tained in the book. The book can be recommended to
those looking for an orientation in the field of clays in
enviromnental studies although the user may find it
difficult to get a comprehensive treatment of a particlar
clay property .

Noél VANDENBERGHE
KULeuven

BROWN, James H. & LOMOLINO, Mark V. - Bioge-
ography Second edition. Macmillan Distribution Ltd,
Houndmills, Basingstoke, Hants, RG21 6XS for
Sinauer Associates, Inc. Publishers, Sunderland, Mas-

sachusetts. 1998. xi + 691 p. ISBN 0-87893-073-6
(hardcover). Price £ 35,95.

The first edition of Biogeography by J.H. Brown &
A.C. Gibson was published more than 20 years ago
(1983) but became seriously out of date. Disciplines
as ecology, evolution, systematics, paleobiology, ge-
ography, and physical earth sciences which form the
underpinning of biogeography, have seen important
advances in the last decades. These new insights forced
the authors to completely rework the former edition,
including conceptual changes of chapters and substi-
tution and adding many figures, tables and references.
The outline of the book is identical with that of the
first edition. Chapters are unified in units, giving the
700 pages thick book more transparancy, but, in con-
trast with the first edition which contained 4 units, a
fifth one is added in the new edition.

The first unit (2 chapters) gives the reader an intro-
duction to the discipline, with besides basic definitions
by which the discipline is introduced and placed within
the framework of other sciences, a historical overview
of the main ideas and concepts formulated by famous
philosophers.

Unit 2, comprising 5 chapters, introduces the reader to
the environmental and historical aspects of the earth.
In 2 chapters we learn about the physical environment
and the geological dynamics of the earth. Special at-
tention is paid, in a separate chapter, to the youngest
geological series, the Pleistocene, and its impact on
the present day distribution of the biomes. In the two
other chapters distribution patterns of species,
populations and communities are described. Herein,
the reader is introduced to basic ecological concepts
such as range and range extension, population growth
and fluctuations, and the niche concept.

Historical patterns and the processes behind them are
dealt with in the third unit. After an introduction in the
first chapter which summarises concepts about
speciation and extinction, the second chapter in this unit
opens with the much-debated issue about dispersal ver-
sus vicariance, and continues with the ideas behind dis-
persal and its limitations. The two last chapters in this
unit deal with the evolutionary history of lineages and
the reconstruction of biogeographic histories.
Contemporary patterns and their processes are the topic
of unit 4. Two chapters are devoted to island biogeog-
raphy, and two summarise diversity in continental and
marine habitats and the processes behind. Unfortu-
nately, something went wrong with the assignment of
chapter 16 to one of the units. This chapter clearly
belongs to the unit dealing with «Contemporary Pat-
terns and Processes», but is listed in the contents (p. x)
with the following unit 5. A future printing should cor-
rect this.

New in the edition at hand is the fifth unit (Chaps. 17
to 19): «Biogeography and Conservation». The first
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chapter is an introduction to the concept of «Biodi-
versity crisis». This chapter tries to summarise ‘what
has been written in the last decade about this topic. An
almost gigantic task when this happens on 25 pages.
Finally, applications from the study of biogeography
(designing nature reserves, predicting effects of cli-
matic change and surveys) are briefly introduced,
which clearly demonstrate that biogeography is not a
closed subject, and has an exciting future.
Throughout the texts, topics such as «Phylogenetics»
or «How to construct phylogenetic trees», are eluci-
dated in separate boxes, allowing the reader to have
quick access to the methodology discussed or to re-
fresh his or her basic knowledge. The book closes with
an elaborated glossary of 12 pages, 36 pages of refer-
ences, and a detailed index covering 17 pages. Glos-
sary and index largely facilitate access to this 700 pages
thick volume.

In general, the second edition of Biogeography is an
easily reading, profusely illustrated and detailed ac-
count about one of the most intriguing aspects of our
dynamic biosphere. Its place is not on the shelves, but
within immediate reach for all those who have interest
and concerns about our environment.

Frank FIERS
Koninklijk Belgisch Instituut voor Natuurweten-
schappen, Brussel

RASOLOFOSAON, P, ed. Actes du Huitiéme Atelier
international sur ’anisotropie sismique. Septembre
- Octobre 1998. Revue de I'Institut Francais du Pé-
trole (numéro spécial). Editions Technip, Paris. 1998.
Pp539-763. ISSN 0020-2274. Abonnement 1500 FFR;
vente au numéro 290 FFR.

Ce numéro spécial de 1a Revue de I'Institut Frangais
du Pétrole regroupe 18 papiers présentés lors du 8e
Atelier International sur I’anisotropie sismique 2
Boussens (France) du 20 au 24 avril 1998. Les actes
comprennent des contributions sur des observations
expérimentales, des articles théoriques et de modéli-
sation et des essais de synthése.

Les effets de I’anisotropie de certaines couches (d’ar-
gile en particulier) sur les profils de sismique-réflexion
commencent a &tre mis en €vidence, mais la maniere
d’en tenir compte lors des traitements reste encore un
sujet de recherches (par rapport aux structures
isotropes). Les modeles anisotropes montrent
généralement une variation des temps de propagation,
ainsi qu’un phénomene de biréfringence des ondes S.
Les articles sélectionnés présentent des résultats ré-
cents d’auteurs connus sur ce sujet important pour I’in-
dustrie pétroliere.

De tres bonne présentation, ce volume 1’ intéressera cepen-
dant que les géologues déja spécialisés dans ce domaine.
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Steven M. STANLEY - Earth System History. W.H.
Freeman and Company, New York (Macmillan Distri-
bution Ltd., Houndmills, Basingstoke, Hants. RG21
6XS, England). 1999. 615 p. ISBN 0-71673-377-3.
Price 25.95 £ (including New Active learning CD-
ROM).

This is a new and innovative manual on historical ge-
ology, aimed at undergraduate students, starting from
the principle that the abiotic and biotic components of
the planet Earth belong to a single, interactive system.
This work is tributary to the Gaia hypothesis; argu-
ments supporting this system approach abound at all
parts of the text.

The manual intents to provide teachers and students
with a comprehensive guide to Earth system history. It
is subdivided in two almost equal parts, the first part
analytical and the second part historical.

The first part is composed of 10 chapters, introduced
by a chapter with a synthetic overview, followed by
chapters on the origin and diversity of lithosphere and
biosphere, life and sedimentary environments,
stratigraphic principles and dating, biological and
geodynamic evolution including plate tectonics and
continental accretion, and major chemical cycles. This
part is based on previous work of the author, explain-
ing stratigraphy as the basic concept for understand-
ing earth’s history. It could be questioned whether this
part of the manual is really adapted for students study-
ing geology as the themes presented normally will be
studied in much greater detail. The insights in the ba-
sic concepts of the system earth as presented by the
author, however simplified they may be, are outstand-
ing and will certainly seduce lecturers as well as inter-
ested students or laymen.

The second part is also composed of 10 chapters pre-
senting the history of life in chronological order, start-
ing with the Archean (the rise of life) and ending with
the Holocene (up to the twenty-first century). It is cer-
tainly not intended as a palaeontology course; the re-
lation of fossils to the strata in which they are found
and the influence of external (climate, sea level) and
internal (plate tectonics, paleogeography) geodynamics
on fossil occurrences and evolution of life form the
backbone of this part. Therefore the linking of both
parts in a single textbook seems justified.

Easy reading not requiring prior knowledge, coupled
with intelligent lay-out, abundant colour illustrations
and photographs, cover artwork all contribute to make
this work extremely attractive and almost irresistible
to glance at, even for those who have no real intention
to study the subject. The flexible cover and robust bind-
ing allow to use this book in different situations. Un-



fortunately, these qualities make the CD-ROM in its
plastic case all the more vulnerable. Beware of cracked
CD-ROM’s and keep them in a better protected envi-
ronment.

Michiel DUSAR
Geological Survey of Belgium

H. WACKERNAGEL - Multivariate Geostatis-
tics.2nd completely revised edition. Springer-Verlag,
Postfach 140201, D-14302 Berlin. 1998. 291 p. ISBN
3-540-64721-X. Hardcover. Price DM 89,00.

Het boek bestaat uit 32 korte hoofdstukken opgedeeld
in 5 delen, bevat 76 figuren en 5 tabellen.

In het eerste deel wordt het verband uitgelegd tussen
statistick en geostatistick met basisconcepten als het
gemiddelde, variantie, covariantie, lineaire regressie
en kriging.

Deel B bevat 13 hoofdstukken. Volgende aspecten van
geostatistiek worden besproken: het concept regionale
variabele en random function, variografie, anisotropie,
extentie- en dispersievariantie, verschillende aspecten
van kriging, het lineair coregionalisatiemodel en
kriging van spatiale componenten.

In het deel C wordt vooral aandacht besteed aan de
multivariabele analyse. In het bijzonder komen de cor-
respondentie, de canonische en component analyse aan
bod.

Deel D bespreekt volgende elementen van de
multivariablele geostatistiek: covariantiefuncties, ver-
schillende vormen van cokriging, coregionalisatie ana-
lyse en complex kriging.

In een laatste deel wordt in drie hoofdstukken de non-
stationaire geostatistiek behandeld.

In de appendices wordt basis matrix algebra gegeven,
lineaire regressie theorie, enkele oefeningen en de op-
lossingen ervan, referenties naar software en een uit-
gebreide bibliografie. (295 referenties).

Het boek is de aangepaste versie van een eerste uit-
gave die was gebaseerd op cursusmateriaal en gepu-
bliceerd werd in 1995. Verschillende veranderingen
werden aangebracht en deze uitgave is overzichtelij-
ker en beter gestructureerd dan het eerste werk.

De auteur brengt de problematiek op een intuitieve
wijze aan en introduceert vervolgens de achterliggende
mathematische concepten.

Enkele praktische voorbeelden van toepassingen van
geostatistick worden uitgebreid besproken: een regio-
nale geochemische bodemstudie (arseen) en een stu-
die van de januaritemperatuur in Schotland in functie
van de geografische positie.

Het boek richt zich tot ingenieurs, geofysici en statistici
die een goede wiskundige bagage bezitten. Studenten
geologie en geografie zullen er baat bij hebben dit boek
te lezen in combinatie met een basiswerk zoals dit van

Isaaks en Srivastava (1989) of Goovaerts (1997).

Isaaks, E.H. & Srivastava, R M., 1989. An introduc-
tion to Applied geostatistics. Oxford University Press,
Oxford.

Goovaerts, P., 1997. Geostatistics for Natural resources
Evaluation. Oxford University Press, Oxford.

Arne Berckmans
Mineral Resources Consultant
Email: info@berckmans.be

M. ARMSTRONG - Basic Linear Geostatistics.
Springer-Verlag, Postfach 140201, D-14302 Berlin.
1998. 155 p. ISBN 3-540-61845-7. Softcover. Price
DM 49,90.

Het boek bevat 59 figuren verdeeld over 10 hoofdstuk-
ken. In de introductie wordt de geostatistiek in een
ruimere context geplaatst, dit wordt geillustreerd met
enkele voorbeelden. Vervolgens wordt het concept «re-
gionale variabelen» kort besproken. In de volgende
drie hoofdstukken komen achtereenvolgens aspecten
van de variogram, de experimentele variografie en de
structurele analyse aan bod. In hoofdstuk 7 en 8 wor-
den de theoretische achtergrond en de praktische as-
pecten van kriging (negatieve gewichten, het «screen
effect», de kwaliteit van een kriging configuratie) be-
sproken. Tenslotte volgen enkele voorbeelden uit de
mijnbouwsector en een uiteenzetting van de methode
om de globale reserves te berekenen.

Het boek is de weergave van de basiscursus lineaire
geostatistiek die gegeven wordt bij de postgradu-
aatstudie in mijnbouwgeostatistiek in het Centre de
Géostatistique van Fontainebleau.

De verschillende aspecten worden op een zeer een-
voudige wijze aangebracht, het boek is rijk geillus-
treerd en bevat een minimum aan mathematica. Dit
werk is een eenvoudige introductie tot lineaire
geostatistiek sterk georiénteerd op de mijnbouwsector.
De lineaire geostatistiek vormt een echter zeer klein
deel van geostatistiek in het algemeen. Non-lineaire,
non-stationaire geostatistiek en simulaties komen niet
aan bod. Deze laatst vermelde technieken hebben een
veel groter toepassingsgebied. Lineaire geostatistiek
is bijvoorbeeld niet het correcte instrument om stu-
dies die verband houden met een normoverschrijding
uit te voeren. Aangezien professionelen in de milieu-
sector geconfronteerd worden met bodemsanering-
normen en risicoevaluaties vormt de literatuur die de
non-lineaire geostatistiek en simulaties bespreekt een
noodzakelijke aanvulling. Voorbeelden hiervan wer-
den bij de vorige boekbespreking gegeven.

Arne Berckmans

Mineral Resources Consultant
Email: info@berckmans.be
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Peter D. WARD - Time Machines: scientific explo-
rations in deep time. Copernicus, '
Springer-Verlag, Postfach 140201, D-14302 Berlin.
1998. 241 p. ISBN 0-387-98416-X. Hardcover. Price
DM 49,00.

Comment connait-on 1’4ge d’une roche ou d’un fos-
sile? Comment peut-on reconstituer la Vie sur Terre il
y a plusieurs millions ou centaines de millions
d’années? Géologues et paléontologues sont constam-
ment confrontés a ce type de questions du grand pu-
blic. Etil esttoujours difficile d’y répondre. S’il existe
actuellement sur Je marché une multitude d’ouvrages,
souvent treés complets et richement illustrés, sur
I'évolution de la Vie sur Terre, la plupart d’entre eux
laissent malheureusement 1’aspect méthodologique de
coté. Le grand intérét du livre de Peter D. Ward est de
tenter d’apporter une réponse claire & ces questions,
en décrivant quelques unes des principales techniques
utilisées par les géologues et les paléontologues - les
«machines a remonter le temps» - pour faire revivre le
lointain pass€. Chaque chapitre décrit une de ces
machines 3 remonter le temps: échelle des temps
géologiques, datations absolues, paléomagnétisme,
tectonique des plaques, mesure du niveau des mers,
paléoécologie, cladisme, analyse de I’ ADN, étude des
isotopes.... Pour décrire ces différentes techniques,
Peter D. Ward part d’un exemple trés concret: 1'étude
du Crétacé supérieur marin au large de 1'état de
Washington. A partir de sa propre expérience, il mon-
tre au lecteur quelles sont les questions que se posent
les géologues de terrain et comment les différentes
techniques apportent des réponses 2 ces probleémes.
L’auteur montre de fagon trés intelligente 1a complé-
mentarité de ces machines & remonter le temps. Au fil
des chapitres, se dévoile ainsi un monde depuis long-
temps disparu. Peter D. Ward s’inspire trés largement
du style narratif développé notamment par S.G. Gould,
tout en évitant les exces thé4tro-mégalomanes propres
a ce dernier. En abordant les questions scientifiques
comme un roman, Peter D. Ward prend le lecteur par
la main des la premire page et 1’intrigue 1’amene
sans se lasser jusqu’a la derniere. Certaines machines
a remonter le temps sont malheureusement moins
clairement expliquées que les autres: ainsi, le lecteur
non averti devrait-il aborder avec quelques difficultés
le chapitre sur la tectonique (sujet, il est vrai,
particulitrement ardu). On peut également regretter
la qualité moyenne des illustrations. Certains
graphiques se révelent incompréhensibles pour le lec-
teur non averti, parce que accompagnés d’une légende
trop succincte, voire incompléte.

En résumé, ce livre devrait intéresser un large public,
dont 1”intérét pour les sciences naturelles ne faiblit pas.
Son coté pédagogique devrait également inspirer les
enseignants et les géologues professionnels.
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Pascal Godefroit
Institut royal des Sciences naturelles de Belgique
Département de Paléontologie

RYDER, G. ; FASTOVSKY, D. and GARTNER, S.
(Eds.) - The Cretaceous-Tertiary Event and other
Catastrophes in Earth History. Geological Soci-
ety of America, P.O. Box 9140, Boulder, Colorado
80301, Special Paper 307. 1996. Paperback, 541 p.
ISBN 0-8137-2307-8. Price $ 149.00.

Contrairement a ce que pourrait suggérer son titre, cet
ouvrage est essentiellement une compilation d’ articles
traitant de la limite « K/T ». En toute logique, il
s’adresse aux spécialistes de cet intervalle stratigra-
phique et aux amateurs dinomaniaques catastrophistes
exaltés par I’'une des plus grandes crises de I’histoire
de la biosphere : élimination finale des ammonites, des
bélemnites, des rudistes, extinction planctonique ma-
jeure, disparition de plus de 60 % des espéces
d’angiospermes + et, bien siir, extinction des
dinosaures.

Quatre contributions axées sur des questions clés telles
que la résolution des données paléontologiques, les
causes, les effets et la sélectivité des extinctions
massives introduisent I’ ouvrage. La théorie unificatrice
liant les grandes crises de la biosphere a des impacts
de grands astéroides est développée en détail. Elle est
illustrée par un scénario type des bouleversements qui
se manifesteraient en cascade apres I’impact d’un as-
téroide. Une revue historique des conjectures relatives
a la limite « K/T » conduit & reconnaitre le caractere
consistant et unificateur de la théorie de I’impact par
rapport aux autres hypotheses.

La structure circulaire enfouie de Chicxulub (Yucatan,
Mexique) est reconnue comme le cratere géant résul-
tant de ’impact qui a eu lieu & la limite Crétacé-Ter-
tiaire. Une dizaine d’articles spécialisés traitent de
maniere plus ou moins directe de Chicxulub. Deux
articles sont consacrés a I’étude géophysique et mor-
phologique de ce cratere d’impact ainsi qu’a la miné-
ralogie et au magnétisme des impactites. Les autres
contributions traitent plus spécifiquement de la pétro-
graphie des produits d’éjection 1iés & I’impact, du
dégazage des roches encaissantes et de la balistique
des produits €jectés lors de la collision. Les dépbts
présumsés li€s au tsunami géant engendré par I’impact
et qui sont décrits sur plusieurs sites répartis sur le
pourtour du Golf de Mexico, dans le Sud des USA et
au Brésil font I’ objet d’une suite de six contributions.
Par la suite, il devient plus difficile d’établir un classe-
ment thématique des articles relatifs a la limite « K/
T » tant les sujets abordés sont disparates : €tudes de
I’extinction des foraminiferes planctoniques et du
nannoplancton calcaire, réflexion quant a la signi-
fication évolutive a donner a I’extinction des dinosau-



res, analyse granulométrique des quartz choqués dans
les sédiments de la limite « K/T », oxydation du Fer
dans les tektites + :

Parmi les quatre articles qui ne traitent pas de la limite
« K/T », il convient de souligner la contribution con-
sacrée a la géochimie de la limite Frasnien-Fammenien
de la coupe d’Hony, Belgique.

Marc ROCHE
Service géologique de Belgique

PAQUET, H. & CLAUER, N, eds. - SOILS AND
SEDIMENTS, Mineralogy and geochemistry.
Springer-Verlag, Berlin, 1997, 369 p. ISBN 3-540-
61599-7. Hardcover. Price DM 178,00.

This textbook is dedicated to the memory of Georges
Millot, who was for almost 40 years one of the most
prominent French geologists, leaving an impressive
scientific heritage in the field of sedimentology and
soil science in general and of clay geochemistry in
particular.

Dedication volumes usually treat the topic(s) of inter-
est of the honoured scientist. Hence, almost inevita-
bly, the range of subjects is generally too limited to
give the publication the status of a real « handbook ».
Yet, in this case, Georges Millot’s scientific carreer
was such a rich one, that the topics displayed in this
work, give a quite complete overview of the current
state of the art in « surficial geochemistry », Most of
the contributing authors are French, and it is striking
that in most of the chapters, French or at least « non-
Anglo-saxon » publications are relatively abundant
among the listed references. As mentioned in the pref-
ace, one of the main ideas of the volume was indeed
tot give an English presentation of the « French
school » in surficial geochemistry.

Chapter 1 gives a general overview of the clay mineral
types in weathered rocks and soils and their genesis
and their importance on texture, CEC. Chapter 2 deals
with the formation of calcretes, where the research by
Millot and his collaborators showed that these repre-
sent a ‘'weathering system, developed mainly by
isovolumetric replacement of minerals by calcite (cal-
careous épigénie) rather than by impregnation of po-
rous media.

Chapter 3 is a synthesis of the formation, evolution
and degradation of laterites and bauxites. The
geochemical processes, affecting the bauxite profiles,
and their influence on economic value of the ore, as
well as the relationship with tropical landforms are
described.

The role of soil covers and pedogenesis on the tropical
landscape is the subject of chapter 4. Two large sys-
tems of soil cover evolution processes are recognised,
i.e. soils in dynamic equilibrium and soils in transfor-

mation systems. The processes, leading to increasing
planation of tropical landscapes or to the formation of
« half-orange » landforms with convex hills, though
not yet very well understood, are described.

The following chapters 5, 6 and 7 are focusing on 3
specific evolutionary types of lateritic deposits, even-
tually evolving to economic manganese, nickel and
gold ore deposits. The geochemical processes, influ-
ence of bedrock lithologies, landscape and climate are
described together with several typical ore deposits
from Africa and S.-America.

Chapter 8 compares the ecology of 2 semi-arid regions
in Brasil and the Sahel. Of totally different nature is
chapter 9, as it deals with weathering of building stones
in sandstones and the importance of pore structures.
Chapter 10 gives an interesting review of the different
forms of continental silicifications (pedogenetic,
groundwater and evaporite silicifications). The mecha-
nisms, leading to oversaturated Si-solutions and the
processes of Si-precipitation as quartz, opal or amor-
phous silica are presented. Silcrete formation is also
returning in the next chapter, where the Paleogene con-
tinental deposits in France are placed in their
geochemical frame. A concise and clear overview of
different typical facies (mottles and kaolinitic clays,
silcretes, calcretes) and the factors affecting their for-
mation (climate, topography, erosion, detrital influx,
vegetation) is given.

In chapter 12, the origin of sedimentary apatite and
phosporites is presented in a condensed but well struc-
tured way. The conclusion consists of a very interest-
ing « model » for phosphogenesis presented by the
authors.

Chapter 13 is basically a summary of data published
on clay mineral marine sedimentation, one of the most
important fields of research of Georges Millot. The
different marine environments and their common clay
mineral groups (bediellite, smectite, glauconite,+) are
described. Special tribute is paid to detrital supply of
terriginous clays and to origin, behaviour, diagenesis
of smectite. Finally, the contribution shows how ma-
rine clay minerals can provide information about the
paleoenvironmental records (paleoclimate, continen-
tal sources, paleocurrents, tectonics).

Chapter 14 deals with different isotopic dating meth-
ods (Rb-Sr, Sm-Nd, K-Ar, 8S1/%Sr, Pb-Pb, “Ar-*Ar)
on clay minerals, carbonates and phosphates.
Chapter 15 illustrates how clay minerals and organic
matter could be affected by the same alteration mecha-
nisms, during early diagenesis. Fluid migration as a
process to explain hydrocarbon accumulations may be
one of the mechanisms transforming inorganic matter
as well.

The book « Soils and Sediments » is an interesting text-
book, well illustrated and documented, certainly use-
ful for students, teachers and researchers working in
the range of issues listed above.
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Jan VAN DER SLUYS
Geological Survey of Belgium

Giinther A. WAGNER - Age Determination of Young
Rocks and Artifacts. Springer-Verlag, Berlin, 1998,
466 p. ISBN 3-540-63436-3. Hardcover. Price DM
148,00.

Giinther A. Wagner presents to the interested reader a
clear and concise introduction to the subject of
archaeologic and Quaternary numerical dating. As
expected from the wide experience of the author in the
field of the so-called «physical methods based on ra-
dioactivity» (e.g. fission-tracks) a high scientific level,
combining clarity and concision with strictness is
achieved for all the subjects covered by this methodo-
logic domain. However, Wagner did not hesitate to
present also the so-called «chemical» methods based
on radioactivity (e.g. K-Ar, C14 ... ) and the dating
methods based on other physical and chemical proc-
esses. Even though this exceeds the field of compe-
tence of most scientists involved with one or the other
of these applications, the author managed to cope with
these other subjects with maestria. Tt is a pity, in such
conditions, that, since this work has originally been
published in 1995, the most recent technological de-
velopments are insufficiently discussed, but this con-
cerns essentially the Ar-Ar method. The unity of the
book is given by the applications, not by a physical
principle at their base. However principle and appli-
cations cannot be dissociated. The laws of physics
decide when an attempt at dating fails or is successful.
Thus the user should be sufficiently acquainted with
the physical principle of the method used and the book
will provide him this initiation. The author makes an
exception to the principle of conciseness by mention-
ing the applications twice (more precisely, the materi-
als usable for dating which exceed 50 in number). They
are described in the first chapter after the introduc-
tion, and subsequently, in relation with the applicabil-
ity of one or several dating tools to their case. Indeed,
we know that the same «dating technique» (a highly
subjective notion) is usable on several minerals, arte-
facts, or both, while the same mineral or artefact can
be dated by several methods. This makes a clear ac-
count of such complicated matter uneasy. Giinther
Wagner was however successful in making all basic
notions on physical background and applications eas-
ily accessible, as well as their mutual relation, avoid-
ing as much as possible repetitions. This book is highly
recommendable to all scientists interested in a vast
interdisciplinary subject.

Paul PASTEELS
Vrije Universiteit Brussel
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L. CREVECOEUR & J. STEVENS (Ed.) - LIKONA,
Limburgse Koepel voor Natuurstudie, Jaarboek 1998.
Provinciaal Natuurcentrum, Zuivelmarkt 33, 3500
Hasselr. 1999. 133 p. ISSN 0778-8495. Prijs : 400,-
BEF (rekeningnummer 000-0400447-31 van het Pro-
vinciaal Natuurcentrum, Ontvangsten).

Het achtste jaarboek van de Limburgse Koepel voor
Natuurstudie (LIKONA)+biedt opnieuw een boeiend
overzicht van recent feitenmateriaal over de Limburgse
natuur. LIKONA 1is een samenwerkingsverband van
werkgroepen die actief zijn rond natuurstudie en door
het proviciebestuur worden ondersteund.

Het hoofdartikel geeft een overzicht van het geologisch
en paleontologisch belang van het stratotype van de
Mergels van Gelinden. Dit werk moet aan de basis lig-
gen van de inrichting van het site als geologisch mo-
nument. Herstel van natuurwaarden langs de Grens-
maas is een beleidskeuze sinds de overstromingen van
1993-95. Dit genereert heel wat onderzoek zowel in
Belgit als Nederland. Gepubliceerde voorbeelden hier-
van zijn geautomatisserd geoelektrisch onderzoek uit-
gevoerd vanop een hovercraft met als doelstelling de
dikte van het grindbed te bepalen en landschaps-
ecologie van maasoevers en maasdijken en mogelijk-
heden om deze te optimaliseren. Verder komt de ver-
spreiding van fauna en flora in Limburg aan bod.
Aanvullend zijn er nog een becommentarieerde litera-
tuurlijst en activiteitsverslagen van verschillende werk-
groepen, o.a. geologie.

De LIKONA jaarboeken onderscheiden zich door hun
uitermate verzorgde grafische vormgeving. Vooral on-
der impuls van Roland Dreesen worden in deze tradi-
tioneel meer biologisch gerichte uitgave steeds meer
specifiek geologische onderwerpen opgenomen.

M. DUSAR
Belgische Geologische Dienst

Jean FAVENNEC (co-ordinator) - Biodiversité et pro-
tection dunaire. Lavoisier TEC & DOC, F-75384
Paris Cedex 08, 1997. 311 p. ISBN 2-7430-0196-8.
Price: 320 FFR.

The book presents the oral and poster contributions of
a seminar held in Bordeaux in 1996 and which con-
cluded an action programme selected by the European
Commission, financed under the LIFE programme and
co-ordinated by the «Office National des Foréts». The
topic of the programme was the management of non-
vegetated coastal dunes along the Atlantic coast and
Pas-de-Calais including the humic and vegetated ar-
eas at the landward side of the dunes. The aim of the
programme was to realise management works and
plans in 6 pilot areas and to validate and generalise the
local acquisitions.



The first part of the book gives the presentation of the
management works carried out in 6 pilot areas and re-
sults of the action plans which apparently turned out
to be very successful, each with different interdisci-
plinary approaches, presentation of the problems, meth-
odology and action plans. The importance of different
factors contributing to the biodiversity of the dunes is
illustrated by maps and photographs.

For the pilot area of Mimizan and Messanges (Landes)
where the coastal dunes are subject to heavy tourist
pressure, the use of original techniques are described
and illustrated. In «L.es Ensablés au Cap-Ferret»
(Gironde) which suffered from general regression of
the dunes due to a combination of marine and wind
erosion, human frequent use and the absence of main-
tenance work, a wide range of dune restoration tech-
niques was implemented now resulting in the control
of wind deflation and sand invasion and the develop-
ment of a diversified vegetation. The pilot area «La
Courbe et Oléron» (Charente-Maritime) has been
mapped and comparison of aerial photographs and sat-
ellite images over a period of 35 years revealed an
overall coastal retreat of as much as 400 m in 45 years.
On the island of Oléron, the study of dune dynamics,
the production of ecodynamic maps, coastal monitor-
ing and visitor frequency studies contributed to man-
age the retreat of the dunes. On the Arvert peninsula,
different approached were used in different zones to
manage the very marked coastal retreat. For the pilot
area of the dunes of Merlimont (Pas-de-Calais), a study
concerning the geomorphology, hydrobiology and veg-
etation of the different dune areas is presented as well
as the recent evolution of the coastal retreat and differ-
ent proposals for management actions. For the pilot
areas of the Pays de Monts (Vendée) and the Landes
de Lessay (Cotentin peninsula in Normandy), the dy-
namics and the maintenance of floral diversity in the
dunes is presented and the action plans proposed.
The second part of the book presents the knowledge
and management of coastal dunes by way of 6contri-
butions. The first article recalls the main factors con-
trolling the general conditions of coastline evolution.
The second article explains with plenty of coloured
maps and photographs the methodology and use of
ecodynamic maps as graphical summary of the dune
context. The third article presents the plant diversity
along the Atlantic coasts of France and the different
managements to consider with respect to the diversity.
The fourth chapter deals with conservation manage-
ment focusing on variable action plans according to
the dynamics of the dunes. The fifth article presents
the Coastal Conservancy and its main principles to
guide action plans. The last article proposes a sustain-
able management of coastal forests.

The third part of the book deals with education at an
European level and collaboration for coastal manage-
ment. It starts with a paper (in English and French)

dealing with management and dynamics of coastal
dunes in Europe and in France showing results of long-
term experiments in the Netherlands and France. The
second paper shows an example of a model of tempo-
rary beach stability which was developed on basis of
the relationship between coastal forms, the microforms
and their floral associations. The following paper men-
tions the remarkable similarity between the evolution
of the Atlantic coasts of Portugal and France, and
stresses on the fact that exchange of ideas and sharing
experiences are fundamental to achieve successful con-
trol of coastal evolution phenomena. The fourth, and
somewhat more elaborated paper recalls the use of an
appropriate terminology to describe dune morpho-
logies, gives a brief statement about the general con-
ditions of formation and evolution of coastal dunes in
western Europe, and a definition of 5 groups of dune
complexes on basis of their morphological character-
istics, vegetation and classification of the forms. This
papers adds a reference list of papers concerning dunes
in general and specific papers on dunes in the Euro-
pean countries. This part ends with a summary of the
discussions about the oral communications.

The last part of the book presents the poster session
grouped under the headings of «Dune ecology and
dynamics», and «Management, follow-up and geog-
raphy». Particular case studies mainly concerning fauna
and flora, dune protection, management techniques and
vegetation restoration are presented from France, Por-
tugal, United Kingdom, Lithuania, Poland and Brazil,
some of them with well-documented illustrations.

In the general conclusions, the various results and ap-
proaches of dune management are recalled.

Cecile Baeteman
Geological Survey of Belgium

VELDE, Bruce & DRUC, Isabelle C. - Archaeoclogi-
cal Ceramic Materials. Springer Verlag, Berlin.1999.
299 p. ISBN 3-540-64469-5. Price hardcover DM
169.00.

Cet ouvrage est congu comme une introductiona 1’ ori-
gine et a 1’analyse scientifique du matériel le plus
abondant mis au jour en archéologie : la céramique.
Les critéres d’évaluation, principalement typologiques,
de ce matériel ne suffisent pas toujours & I’archéolo-
gue pour répondre aux éternelles questions de la pro-
blématique: A quoi et a qui ces céramiques étaient-
elles destinées, d’ou viennent-elles, quelles techniques
étaient utilisées pour leur faconnement, ...

L’étude des propriétés chimiques et physiques du ma-
tériel céramique permet de répondre en tout on en par-
tie & bon nombre de ces questions.

La recherche archéométrique nécessite une connais-
sance de la matiere premiere, I’argile sensu lato, mais
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aussi de 1’artefact, roche métasédimentaire. Ainsi, sui-
vant ce plan, les auteurs déterminent la nature et la
pétrogenese des argiles pour s’intéresser ensuite & leurs
propriétés technologiques (plasticité, comportement
lors de la cuisson .... ). Bien connues des géologues,
les methodes d’analyse sont présentées en tant que
moyens d’identification des caractéristiques physico-
chimique de la céramique. Cette identification per-
met par exemple le groupement ou la différenciation
de productions ainsi que 1’évaluation de leur degré de
technicité.

En guise d’illustration, des cas d’étude sont présentés
comime les poteries de 1’4ge de fer dans le sud-ouest
de I’ Angleterre ou les célebres productions de sigillées
de la Gaule romaine. .
L’archéométrie de la céramique, recherche pluri-
disciplinlire par excellence, trouve ici toute sa dimen-
sion. Cet ouvrage offre au néophyte un apergu de cette
science trop peu connue et un vade-mecum an cher-
cheur.

Benoit MISONNE
Université catholique de Louvain, Unité de Géologie

Georges BUSSON and B. Charlotte SCHREIBER
(eds.) - Sedimentary deposition in rift and foreland
basins in France and Spain. Columbia University
Press, New York. 1997. 479 p. A4 cloth, ISBN 0-231-
06786-0. Price $ 230.00.

Contributors: M.-M. Blanc-Valleron, G. Busson, A.
Curial, D. Geisler-Cussey, G. Dromart, D. Dumas, R.
Moretto, D. Nury, F. Orti, J.-I. Pueyo, L. Rosell, J.-M.
Rouchy, .M. Salvany, P. Santanach, B.C. Schreiber, M.
Schuler, J.G. Veigas.

This book deals with evaporite-related deposits, such
as limestone, dolomite, gypsum and halite found in the
rift and foreland basins of France, Spain and parts of
Germany. The book is divided into four parts.

Part 1 presents an overview of different depositional
facies in marine, mixed, and non-marine environments.
These represent useful examples of modem evaporite
sedimentation that support the understanding of the
Paleogene and Lower Neogene deposits.

Parts 2 and 3 cover a series of comprehensive individual
basin studies. The geological setting, structural evolu-
tion, facies distribution, geochemistry, and sedimentary
dynamics of these basins are examined. In part 2 vari-
ous locations in France from north to south, i.e. from
the Alsace to the Basse Provence, are examined. Many
of the deposits here seem to be non-marine in origin. In
part 3 the Ebro Basin and the south Pyrenean foredeeps
are examined. These Spanish locations reside within a
very different tectonic framework and are characterized
by thick sedimentary deposits formed in marine, allu-
vial, paludial, lacustrine and sabkha settings.
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Part 4 summarizes the general features of the evaporitic
deposits examined in this book. It reviews the distri-
bution of lithofacies, depositional settings, climate,
diagenetic aspects and the presence of organic matter
in these evaporite sequences. The information is also
summarized in useful tables.

The authors have presented a wealth of data, figures,
photographs, microphotographs, seismic sections and
discussions focusing on Paleogene and Lower Neogene
evaporitic deposition in France and Spain. I consider
this book an invaluable contribution to researchers and
professionals interested in the geology of carbonate
and evaporite deposits.

Peter Nielsen
KU Leuven, Fysico-Chemische Geologie

GROSHONG, R. H. Jr. - 3-D Structural Geology. A
Practical Guide to Surface and Subsurface Map
Interpretation. Springer, Berlin. 1999. 324 pp. 366
figs. 10 tabs. ISBN 3-540-65422-4. Hardcover. Price
DM129,-

This manual describes a number of practical techniques
for the geometrical analysis of three-dimensional struc-
tured geological bodies, eventually enabling the best
possible interpretation of (sub)surface maps and cross
sections.

The book is directed towards professionals who are
confronted with the three-dimensional geometry of
geological bodies which they have to understand thor-
oughly e.g. for exploration purposes, to resolve
geotechnical problems, or to assess seismic hazards.
Because of the particularity of the target group special
emphasis is put on «rapid» and easily implemented
quantitative, and moreover computer-oriented, tech-
niques to produce and evaluate maps and cross sec-
tions starting from incomplete data sets, such as out-
crop measurements, and different kinds of subsurface
data (well logs, two-dimensional seismic profiles).
The first chapter aims at people notfamiliar with struc-
tural geometries and deals with some basic structural
concepts useful for map interpretation, such as
unconformities, folds, faults, their mutual geometri-
cal relationships, and their appearance on maps and
cross sections. In chapter 2 the fundamentals of any
geometrical interpretation are treated. Besides a dis-
cussion of different coordinate systems to determine
the localisation (x, y, z) of an observation point, em-
phasis is put on attitudes of planes and lines, as well as
on thickness of strata. With respect to attitudes of struc-
tural features the graphical representation, applying
stereographic projection, and the graphical derivation
of attitudes on maps, is discussed. A rather uncom-
mon technique to represent attitudes, the tangent dia-
gram, is extensively discussed. Chapter 3 gives an in-
troduction to different contouring techniques. Chapter



4 focuses on a number of geometrical elements related
to folding. Again, the application of the tangent dia-
gram is emphasised. Furthermore, the dip sequence
analysis, using Statistical Curvature Analysis Tech-
niques (SCAT), is treated with respect to the recogni-
tion of folds in well logs. Chapters 5 and 6 deals with
different aspects of faulting. Again the application of
SCAT is discussed. Techniques to determine fault dis-
placement on maps and cross sections are treated. Fi-
nally, the influence of faults on map contouring is dis-
cussed. Chapter 7 gives a general introduction to cross-
sections. Subjects, such as choose of cross section,
vertical and horizontal exaggeration, and the extrapo-
lation to depth, are dealt with. Chapter 8 examines the
principles of restoration and validation of cross-sec-
tions. A basic introduction to cross-section balancing
is given.

At the end of each chapter the basic analytical deriva-
tions of the techniques described are given, primarily
to enable a «translation» of the particular approach
towards e.g. spreadsheets or other computer applica-
tions. The knowledge acquired can subsequently be
tested with a number of problems to be solved. Finally,
a reference list for further reading is included.

This handbook raises some mixed feelings. On the one
hand, it gives a rather good synthesis of all geometri-
cal techniques, used in map and cross section inter-
pretation, to analyse three-dimensional structured geo-
logical bodies. On the other hand, the intention of be-
ing complete results in a rather superficial treatment
of some subjects (such as contouring techniques,
stereographic projection, cross-section balancing), thus
hampering a thorough understanding of the technique
concerned, or in the treatment of uncommon techniques
(such as the tangent diagram), causing some confu-
sion. Despite this critical note, this book is unique in
its kind and is therefore definitively an asset for any
professional .confronted with three-dimensional struc-
tured geological bodies.

Manuel Sintubin
KU Leuven, Algemene Geologie

F. Jerry LUCIA - Carbonate reservoir characteri-
zation. Springer-Verlag, Tiergartenstrasse 17, D-
69121 Heidelberg. 1999. 226 p. ISBN 3-540-63782-
6. Hardcover price DM 149,00.

This book focuses on carbonate rocks and on its reser-
voir characteristics but, unlike many books with simi-
lar title, petrophysical features form the backbone. The
author intends to bridge the gap between sediment-
petrologists who describe sedimentary features and
diagenesis and reservoir geologists or engineers who
rely on such petrophysical characterisation.

In chapter 1, rock parameters such as porosity, (rela-

tive) permeability, capillary properties and fluid dis-

" tribution are briefly reviewed. They are subsequently

discussed in the context of rock-fabric and porosity
classification in chapter 2. Here the difference between
reservoir characteristics in limestone and dolomite is
discussed as well as the existence of unusual porosity
types (collapse features), and the relationship between
interparticle porosity and water saturation. Nice illus-
trations are presented of different vug pore space types,
linked to their petrophysical characteristics. The au-
thor has considerable experience in this field, as is re-
flected by the number of own papers referred to at the
end of the chapter (about 1/3 of the papers are from
the author; however, there are some key papers miss-
ing here from other researchers). In chapter 3, one-
dimensional core description and wireline log inter-
pretation form the main subject. Much attention is
paid to the core/log calibration for the most commonly
used logging types. In the following chapters the con-
trol of depositional framework and diagenetic modifi-
cations on petrophysical parameters is discussed. Here,
a 3-D approach is followed. In chapter 4, the cyclicity
in carbonate systems is addressed as well as the im-
pact of calcite mineralogy on the potential generation
of porosity. In chapter 5, a brief overview is given on
cementation, compaction and secondary porosity de-
velopment in the «Ca-carbonate» world. It is a rather
brief summary of what has been discussed in many
other papers and books, e.g. Moore (1989) and
Longman (1980). Some nice reservoir examples are
briefly reviewed at the end of this chapter. Dolomi-
tisation and evaporite mineralisation are known to ob-
literate many of the Ca-carbonate features in reservoirs.
These are addressed in chapter 6 which is completed
by some very briefly discussed case histories. Before
developing reservoir models attention is drawn to the
highly reactive nature of carbonate and associated
evaporite rocks in chapter 7 (i.e. massive dissolution,
collapse and fracturing). Here the case examples are
all from the U.S as was also the case in the previous
chapter. The concluding chapter 8 is certainly the most
exciting. Geostatistical methods are presented and at-
tention is paid to scale problems and the difficulty to
work with average results derived from heterogene-
ous carbonate strata. The development of rock-fabric
reservoirs is explained by some remarkable examples.
This final part is particularly well illustrated.

This book is not only highly recommended to under-
graduate students specialising in reservoir characterisa-
tion, but also to those researchers and reservoir geolo-
gists/engineers who need detailed background on car-
bonate reservoir characteristics. Also geoscientists in-
volved in karst or in groundwater research in carbonate
systems can use this book as a reference document.

Rudy SWENNEN
KU Leuven, Fysico-Chemische Geologie
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FRATER, Harald - Natural disasters. Springer Verlag,
Tiergartenstrasse 17, D-69121 Heidelberg. 1998.
Multimedia Program on CD-Rom for Macintosh and
PC. ISBN 3-540-14609-1. Prix DM 98.85.

On quitte ici I’approche traditionelle du manuel de
référence au profit d’'un CD-Rom didactique qui re-
prend les principaux aspects des catastrophes
naturelles. 11 s’agit d’une vulgarisation remarquable,
qui s’adresse plutdt aux étudiants et enseignants du
secondaire. Des photos accompagnées de comentaires
parlés ou de textes, des séquences vidéos, des
simulations, des schémas, des cartes, constituent le
grand intérét de ce document multimédia. Les textes
vont a ’essentiel. Un glossaire trés complet éclaire le
profane sur les termes techniques.

Des cartes donnent Ia répartition mondiale des princi-
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paux types de catastrophes. Pour chaque type, les cau-
ses, le déroulement et les conséquences sont analy-
sées. Les moyens de contrle et de prévention et les
mesures de sécurité sont discutées. Des simulations
interactives permettent d’apprécier I’effet du réchauf-
fement climatique sur la remontée du niveau marin ou
sur le déplacement des zones climatiques et de com-
prendre les mécanismes des tremblements de terre.
Enfin, des liens hypertextes facilitent un acces rapide
aux sites internets traitant des mémes sujets.
Parcourir ce CDRom constitue un plaisir. On espeére
en découvrir d’autres, ayant trait a toutes les facettes
de 1la géologie. Pour les étudiants, 2 I’apprentissage
scientifique se greffe celui de 1’anglais.

Luc HANCE
Service géologique de Belgique



RAPPORT DU PRESIDENT

Chers Confreéres,

J’ai I’honneur de vous présenter au nom du Conseil
d’ Administration de notre Société, le rapport annuel
d’activités pour I’année 1997. Je rappelle que depuis
la modification de ces statuts le 26.01.1994, 1’ organi-
sation des activités s’effectue par le biais Geologica
Belgica.

L’ assemblée générale s’est tenue le mardi 11 février
1997 dans I’auditorium de !’Institut royal des Scien-
ces naturelles de Belgique. A cette occasion, la mé-
daille Ernest Van den Broeck 1996 a été décernée a
Madame Francoise Bergerat de 1’ Université Pierre et
Marie Curie de Paris, qui nous a présenté 1’exposé sui-
vant : «Tectonique dans un rift océanique actif : I’Is-
lande».

Le 15 janvier, nous avons visité I’entreprise Pre-Press
Group De Schutter d’ Anvers, et nous avons pu appré-
cier ce que sont les premiers dans I’impression des
cartes géologiques a partir de. données digitales. Nous
remercions vivement Philippe De Maeyer qui nous a
guidé dans les différents ateliers de I’imprimerie.

Dans le cadre de la conférence Dewalque, le Profes-
seur H. Kucha, lauréat de la médaille Vanden Broeck
1995, nous a présenté le 26 février 1997, I’exposé sui-
vant : «Significance of sulphur and gold valencies in
gold metallogeny». Comme toujours, !’ Institut royal
des Sciences naturelles de Belgique a mis & notre dis-
position son auditoire et nous tenons vivement a lui
marquer toute notre reconnaissance.

Les9,10et 11 avril, sous I’égide de Geologica Belgica,
s’est tenu 2 Mons un colloque sur le Massif du Bra-
bant avec une présentation des résultats de la nouvelle
cartographie géologique de la région wallonne.

Les 6-7 juin, s’est tenu a Heerlen (NL) le meeting an-
nuel de la Meuse-Rhine Euregio Geologists patronné
par notre SoCiété.

Le 25 juin, une visite de la tranchée creusée a travers
la faille active de Feldbiss & Opitter (NE-Limbourg) a
été organis€ en collaboration avec I’ Observatoire royal
de Belgique. L’étude de la Feldbiss se cadre dans un
programme de recherche paléosismologique, visant &
démontrer I’action de tremblements de terre sur I’évo-
tution des failles actives.

Du 18 au 20 septembre s’est tenu a Leuven sous 'égide
de Geologica Belgica une réunion du Belgian Working
Group on Structural Geology and Tectonics : «Struc-
tural Geology and Tectonics Symposium».

VERSLAG VAN DE VOORZITTER

Waarde Medeleden,

Ik heb de eer U namens de Raad van Bestuur van onze
vereniging het jaarlijks activiteitsoverzicht over 1997
voor te stellen, zoals voorzien in de statuten. Sinds
26.01.94 worden alle activiteiten georganiseerd door
Geologica Belgica, met uitzondering van de uitgave
van de tijdschriften.

De algemene vergadering vond plaats op dinsdag 11
februari 1997 in het Koninklijk Belgisch Instituut voor
Natuurwetenschappen te Brussel. Bij deze gelegenheid
werd de Ernest van den Broeck medaille 1996, voor-
behouden voor het domein van de tektoniek, toege-
kend aan Dr Francoise Bergerat van de Université
Pierre et Marie Curie te Parijs die een lezing voorstelde
over «Tectonique dans un rift océanique actif:
I’Islande». '

Op 15 januari werd het grafisch bedrijf Pre-Press Group
De Schutter bezocht te Antwerpen, wereldleider in di-
gitale kartografie, onder de deskundige leiding van Dr.
Philippe De Maeyer.

De jaarlijkse Dewalque lezing werd gegeven door Prof.
H. Kucha van de Universiteit voor Mijnbouw en
Metallurgie Krakau (Polen), laureaat van de Ernest van
den Broeck medaille 1996, voorbehouden voor het
domein van de mineralogie/ertsafzettingen, op woens-
dag 26 februari in het Koninklijk Belgisch Instituut
voor Natuurwetenschappen te Brussel, over «Signi-
ficance of sulphur and gold valencies in gold
metallogeny».

Op 9-11 april werd te Mons (Bergen) een colloquium
over het Massief van Brabant georganiseerd, mede
onder de auspicién van Geologica Belgica. Bij deze
gelegenheid stonden de vorderingen van de nieuwe
geologische kartering van het Waals gewest centraal.

Op 6-7 juni werd te Heerlen (NL) de jaarlijkse Maas-
Rijn Euregio Geologen meeting gehouden, eveneens
onder de auspicién van Geologica Belgica.

Op 25 juni werd in samenwerking met de Koninklijke
Sterrenwacht van Belgi€ een bezoek gebracht aan de
sleuven uitgegraven door deze instelling over de Feldbiss
breuk te Bree - Opitter (NE Limburg), met als doelstel-
ling getuigenissen op te sporen van de belangrijkste ac- -
tieve en recurrente breukwerking in Belgig.

Van 18 tot 20 September werd onder de auspicién van
Geologica Belgica te Leuven een +Structural geology
and tectonics symposium+ georganiseerd door de
Belgian Working Group on Structural Geology and
Tectonics.
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Lors de la remise de la médaille André Dumont et en
collaboration avec le Groupement Belge de Mécani-
que des Roches, le Professeur Paul Marinos, lauréat
de la médaille et président de 1’association internatio-
nale de Géologie de I'Ingénieur, nous a présenté la
conférence suivante : «Constructions des travaux du
Génie Civil dans un milieu de roches tendres». Cette
séance s’est tenue le 31 octobre 1997 a I'Université de
Liege, Laboratoires de Géologie de I’Ingénieur, d’Hy-
drogéologie et de Prospection de géophysique. Nous
tenons vivement a remercier le Professeur A. Monjoie
pour son accueil.

Huit étudiants de derniére année en géologie, géolo-
gie de I'ingénieur ou ingénieur des mines, nous ont
exposé leur travail de fin d’études lors de la réunion
des jeunes du 10 décembre qui s’est tenue a I’ Institut
royal des Sciences naturelles de Belgique. Monsieur
Patrick Degryse de la Katholieke Universiteit Leuven
a remporté le prix des jeunes d’une valeur de 10.000
BEF pour Ja présentation de son mémoire de licence
«Facies analysis and geochemistry of the travertine
deposits of Beskoy, southern Turkey, and the implica-
tions for climatic changes during the Holocene» dont
les promoteurs sont P. Muchez & W. Viaene. Nous lui
présentons toutes nos félicitations.

Le Conseil d’ Administration a tenu 5 séances en 1997.
Le dernier volume du tome 104 et le premier du tome
105 du Bulletin de la Société belge de Géologie ont
été distribués durant cette année. Le dernier volume
du tome 105 et le tome 106 sont préparés pour étre
publiés mais ne peuvent pas encore étre édités. Mal-
gré le retard de publication, nous remercions les
auteurs, 1’editorial board et les lecteurs pour leur tra-
vail qui permet d’améliorer la qualité scientifique du
bulletin.

Neuf volumes du bulletin d’informations «Miscellanea
Geologica» ont été distribués en 1997, en collabora-
tion avec la Société géologique de Belgique, ’Union
belgo-luxembourgeoises des Géologues et I’ Associa-
tion géologique du Luxembourg.

Je tiens également a remercier toutes les personnes qui
servent de boftes aux lettres pour diffuser le courrier,
les bulletins, les annales, les Miscellanea aupres des
universités.

Un certificat de fidélité a été remis 2 Messiers Léo-
pold Van Wambeke et feu Augustin Lombard affiliés &
la Société belge de Géologie depuis cinquante ans.

33 membres sont considérés comme démissionnaires.
8 nouveaux membres se sont affiliés & Geologica
Belgica : Everaerts, M., Janssen, A., Lambert, L., Le-
maire, C., Smith, T., Terryn, 1., Van den Driessche, K.
et Wauters, D.
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In samenwerking met de Belgische Groepering voor
Rotsmechanica bracht de laureaat van de medaille
André Dumont, Professor Paul Marinos, voorzitter van
de Internationale Vereniging voor Ingenieursgeologie
de volgende lezing voor : «Constructions des travaux
du Génie Civil dans un milieu de roches tendres» op
31.10.1997 aan de Universiteit Luik, Laboratoires de
Géologie de 1'Ingénieur, d’Hydrogéologie et de
Prospection géophysique. We zijn Professor A.
Monjoie dank verschuldigd voor het onthaal van Pro-
fessor Marinos.

Acht afgestudeerde geologen, ingenieur-geologen of
mijningenieurs hebben deelgenomen aan de jaarlijkse
jongerenbijeenkomst ter voorstelling van de beste eind-
werken van het afgelopen academiejaar. Deze bijeen-
komst ging door op 10 december in Koninklijk Bel-
gisch Instituut voor Natuurwetenschappen te Brussel.
Patrick Degryse van de K.U.Leuven heeft de jongeren-
prijs behaald, waaraan een bedrag van 10.000 BEF
gekoppeld is, voor de voorstelling van zijn licenciaats-
verhandeling “Facies analysis and geochemistry of the
travertine deposits of Beskdy, southern Turkey, and the
implications for climatic changes during the Holocene”
met als promotoren Ph. Muchez en W. Viaene. Alle
jongeren maakten van deze vergadering een hoogstaand
en hoopgevend evenement.

Wij danken het Koninklijk Belgisch Instituut voor
Natuurwetenschappen voor de bereidwilligheid waar-
mee zij steeds de auditoria ter beschikking stelden voor
de organisatie van onze activiteiten.

De Raad van Bestuur van Geologica Belgica verga-
derde vijfmaal in 1997, met verschillende bijkomende
vergaderingen van het bureau van onze vereniging.
Het laatste deel van jaargang 104 en het eerste deel
van jaargang 105 van de Bulletin van de Belgische
Vereniging voor Geologie werden gedrukt door een
privé drukker. Het tweede deel van jaargang 105 en
jaargang 106 zijn klaargemaakt voor druk maar kon-
den nog niet in druk gegeven worden. Ondanks de aan-
zienlijke vertraging in het publicatieritme houden wij
eraan de auteurs, recensenten en leden van de editorial
board te bedanken voor hun inspanning om de weten-
schappelijke kwaliteit van het tijdschrift te verhogen.
Negen nummers van het informatieblad Miscellanea
Geologica werden in 1997 verspreid, in samenwerking
met de Association géologique de Luxembourg en de
Belgisch-Luxemburgse Unie van Geologen.

Een getrouwheidsgetuigschrift werd overhandigd aan
Léopold Van Wambeke en wijlen Augustin Lombard
die vijftig jaar lid van onze vereniging waren.

33 leden werden als ontslagnemend beschouwd.

8 nieuwe leden werden verwelkomd als lid van
Geologica Belgica : M. Everaerts, A. Janssen, L. Lam-
bert, C. Lemaire, T. Smith, I. Terryn, K. Van den
Driessche en D. Wauters.



Ont été également acceptés comme membres, les jeu-
nes qui ont présenté leur travail de fin d’€tudes lors de
lajournée du 10 décembre 1997 : Degryse, P., Devuyst,
F.-X., Harou, J., Pirson, A., Renson, V., Van Geet, M.
et Van Meir, N.

Léon DEJONGHE, président de la Société belge de
Géologie
Maurice STREEL, président de Geologica Belgica

VERSLAG VAN DE VOORZITTER

Waarde Medeleden,

Ik heb de eer U namens de Raad van Bestuur van onze
vereniging het jaarlijks activiteitsoverzicht over 1998
voor te stellen, zoals voorzien in de statuten. Sinds
26.01.94 worden alle activiteiten georganiseerd door
Geologica Belgica, met uitzondering van de uitgave
van de tijdschriften.

De algemene vergadering vond plaats op 19 februari
1998 in het Koninklijk Belgisch Instituut voor Natuur-
wetenschappen te Brussel. Bij deze gelegenheid werd
een bezoek gebracht aan de tentoonstelling «Van mens
tot mens» onder begeleiding van M. Germonpré, A.
Hauzeur en P. Semal en werden de volgende voordrach-
ten gehouden: «Influence of a crustal granitic inden-
tor on the Acadian orogeny of the Brabant Massif and
on the subsequent Variscan orogeny» door W. De Vos
(Belg. Geol. Dienst) en «Les fouilles du département
de paléontologie de 'IRSNB dans les gisements a
dinosaures crétacés de Mongolie intérieure» door P.
Godefroit (KBIN).

Op 4 april werd een werfbezoek gebracht aan de tun-
nels in aanbouw onder Albertkanaal en Maas voor de
nieuwe gaspijpleiding Zeebrugge-Raeren. De technie-
ken van schachtbouw en tunnelboren in relatie met de
lokale geologie en hydrogeologie (Dinantiaan karst en
paleosol) werden voorgesteld door J. Wergifosse
(Distrigas), A. Monjoie en E. Poty (Univ. Luik) en M.
Dusar (Belg. Geol. Dienst). De firma’s Distrigas en
Smet zorgden bovendien voor een gastvrij onthaal.

Op 8-9 mei werdin het Provinciaal Natuurcentrum De
Wissen te Stokkem (Belgisch Limburg) de jaarlijkse
Maas-Rijn Euregio Geologen Meeting gehouden, dit-
maal georganiseerd door Geologica Belgica. Twaalf
lezingen werden voorgesteld. De excursie in het oos-
ten van de provincie Limburg (Stokkem, Opgrimbie,
As, Lixhe-Voeren) werd begeleid door M. Dusar, P.
Jacobs, E. Paulissen en E. Poty.

De jonge geologen die op 10.12.1997 hun eindwerk

" hebben voorgesteld werden eveneens als lid aanvaard :

P. Degryse, F-X Devuyst, J. Harou, A. Pirson, V. Renson,
M. Van Geet en N. Van Meir.

Léon DEJONGHE, voorzitter Belgische Vereniging
voor Geologie
Maurice STREEL, voorzitter Geologica Belgica

RAPPORT DU PRESIDENT

Chers Confréres,

J’ai ’honneur de vous présenter, au nom du Conseil
d’ Administration de Geologica Belgica, le rapport
annuel d’activités pour ’année 1998. Je rappelle que
depuis la modification des statuts de la Société belge
de Géologie et de la Société géologique de Belgique
le 26.01.1994, I’organisation des activités s’effectue
par le biais de Geologica Belgica.

L’assemblée générale s’est tenue le 19 février 1998
dans I’auditorium de I’Institut Royal des Sciences
Naturelles de Belgique. A cette occasion, I’exposi-
tion «D’Homme & Homme» a ét€ visitée sous la con-
duite experte de Mmes M. Germonpré et A. Hauzeur
et de Mr. P. Semal. Deux conférences ont été don-
nées: «Influence of a crustal granitic indentor on the
Acadian orogeny of the Brabant Massif and on the
subsequent Variscan orogeny» par W. De Vos (Serv.
géol. Belg.) et «Les fouilles du département de paléon-
tologie de I’IRSNB dans les gisements a dinosaures
crétacés de Mongolie intérieure» par P. Godefroit
(IRSNB).

Le 4 avril, nous avons visité le chantier des tunnels
sous la Meuse et le Canal Albert pour le gazéoduc
Zeebruges-Raeren. Les techniques du foncage des puits
et des tunnels ont été démontrées ainsi que 1’hydro-
géologie et la géologie locale (karst et paléosol dans
le Dinantien) par J. Wergifosse (Distrigaz), A. Monjoie,
E. Poty (Univ. Ligge) et M. Dusar (Serv. géol. Belg.).
Les sociétés Distrigaz et Smet sont remerciées pour
I’acceuil qui nous a été réservé.

Les 8-9 mai, a eu lieu le meeting annuel de la Meuse-
Rhine Euregio Geologists. Il se déroulait au Centre
Nature «De Wissen» a Stokkem (Limbourg belge), sous
I’égide de Geologica Belgica. Douze communications
scientifiques ont été présentées, suivies par une excur-
sion dans 1’est du Limbourg (Stokkem, Opgrim-bie,
As, Lixhe-Fourons) guidée par M. Dusar, P. Jacobs, E.
Paulissen et E. Poty.
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De jaarlijkse Dewalque lezing werd op 27 mei in Brus-
sel gegeven door I. Thornton (Royal School of Mines,
London) over het thema «Geochemistry and Health».

Op 17 en 24 juni werd voor het derde jaar in samen-
werking met de Koninklijke Sterrenwacht van Belgié
een bezoek gebracht aan de sleuven uitgegraven door
deze instelling over de Feldbiss breuk te Bree - Opitter
(NE Limburg), met als doelstelling getuigenissen op
te sporen van de belangrijkste actieve en recurrente
breukwerking in Belgié.

Geologica Belgica heeft daarenboven de activiteiten
(lezingen, workshops, excursies) ondersteund van
meerdere wetenschappelijke kringen: Stratigrafische
Commissies, Belgian Structural Geology Group, Géo-
logie des massifs calédoniens de Belgique (FNRS),
Aspects modernes de la minéralogie (FNRS), Centre
Belge d’Etudes Karstiques (FNRS), International
Lithosphere Program, Belgische Vereniging voor Rots-
mechanica.

Tien afgestudeerde geologen, ingenieur-geologen of
mijningenieurs hebben deelgenomen aan de jaarlijkse
jongerenbijeenkomst ter voorstelling van de beste eind-
werken. Deze bijeenkomst ging door op 16 december
in Koninklijk Belgisch Instituut voor Natuurweten-
schappen te Brussel. Ilse Kenis van de K.U.Leuven
heeft de jongerenprijs behaald, waaraan een bedrag van
10.000 fr gekoppeld is, voor de voorstelling van haar
licenciaatsverhandeling «Structurele en diagenetische
studie van de calcietaders in de Givetiaangesteenten
te Bettrechies, Noord Frankrijk» met als promotoren
Ph. Muchez en M. Sintubin. Alle jongeren maakten
van deze vergadering een hoogstaand en hoopgevend
evenement.

Wij danken de directeur van het Koninklijk Belgisch
Instituut voor Natuurwetenschappen voor de bereid-
willigheid waarmee steeds de auditoria ter beschikking
gesteld worden voor de organisatie van onze activitei-
ten. :
De Ernest van den Broeck medaille 1997 in het do-
mein van de sedimentologie werd toegekend aan Prof.
Thomas Aigner van de Universiteit Tiibingen.

De Raad van Bestuur van Geologica Belgica verga-
derde vijfmaal in 1998, met verschillende bijkomende
vergaderingen van het bureau van de Belgische Vere-
niging voor Geologie en de Société géologique de
Belgique en van de Editorial Board van het nieuwe
tijdschrift Geologica Belgica. De meeste energie van
de vereniging werd opgeslorpt door de noodzaak tot
hervorming van de statuten, die er in essentie op neer-
komen dat Geologica Belgica wordt afgeschaft als
overkoepelende organisatie tussen de Belgische Vere-
niging voor Geologie en de Société géologique de
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Dans le cadre de la conférence Dewalque, le 27 mai,
le Professeur I. Thornton (Royal School of Mines,
London) nous a présenté 1’exposé suivant : «Geoche-
mistry and health». Comme toujours, I’Institut royal
des Sciences naturelles de Belgique a mis a notre dis-
position son auditorium et nous tenons vivement té-
moigner toute notre reconnaissance a son directeur.

Les 17 et 24 juin, des vigites de la tranchée creusée a
travers de la faille de Feldbiss & Opitter (NE-Limbourg)
ont été de nouveau organisées en collaboration avec le
maitre d’oeuvre, 1’Observatoire Royal de Belgique.
Ces recherches s’inscrivent dans un programme
séismologique pour la reconnaissance de failles acti-
ves récurrentes.

Geologica Belgica a supporté les activités telles que
des conférences, des workshops et des excursions de
plusieurs groupements scientifiques: Commissions
stratigraphiques, Belgian Structural Geology Group,
Géologie des massifs calédoniens de Belgique (FNRS),
Aspects modernes de 1a minéralogie (FNRS), Centre
Belge d’Etudes Karstiques (FNRS), International
Lithosphere Program, Groupement belge de Mécani-
que des Roches.

Dix étudiants de derniére année en géologie, géologie
de I’ingénieur ou ingénieur des mines, nous ont ex-
posé leur travail de fin d’études lors de la réunion des
jeunes du 10 décembre qui s’est tenue & 1’ Institut royal
des Sciences naturelles de Belgique. Mademoiselle
Ilse Kenis de la Katholieke Universiteit Leuven a rem-
porté le prix des jeunes d’une valeur de 10.000,- Frs
pour la présentation de son mémoire +Structurele en
diagenetische studie van de calcietaders in de
Givetiaangesteenten te Bettrechies, Noord Frankrijk+
dont les promoteurs sont P. Muchez & M. Sintubin.
Nous lui présentons toutes nos félicitations.

La médaille Ernest Van den Broeck 1997 (sédimen-
tologie) a été décernée au Prof. Thomas Aigner de
I’Université de Tiibingen.

Le Conseil d’ Administration a tenu 5 séances en 1998;
en outre les bureaux de la Société belge de Géologie
et de la Société géologique de Belgique, ainsi que le
comité éditorial du nouveau journal Geologica Belgica,
ont tenu plusieurs réunions. La restructuration des so-
ciétés et associations scientifiques a clairement dominé
les activités durant 1998, avec, comme éléments les
plus saillants les propositions suivantes: la suppres-
sion de 1’association de fait Geologica Belgica et la
transformation conjointe de 1a‘Société belge de Géo-
logie en Geologica Belgica asbl. Ainsi, le cadre juri-
dique sera créé pour I’impression de la revue Geologica
Belgica par le Ministére des Affaires Economiques,



Belgique en dat gelijktijdig de Belgische Vereniging
voor Geologie zich omvormt tot de vzw Geologica
Belgica. Op deze wijze wordt het juridisch kader ge-
schapen om verder het nieuwe tijdschrift te laten druk-
ken door het Ministerie van Economische Zaken ter-
wijl toch de wil van de leden gerespecteerd wordt, zoals
die tot uiting is gekomen in de enquéte uitgevoerd in
1997. De financiéle situatie noopte ook tot het ontslag
van Mevr. Brigitte De Boose-Préat die oprecht bedankt
wordt voor de flair waarmee zij de geologische vere-
nigingen en wetenschappelijke publicatie gedurende
twaalf jaren heeft geholpen.

Voor de wetenschappelijke publicaties werd 1998 een
keerpunt. Het nieuwe tijdschrift Geologica Belgica is
van start gegaan en het eerste nummer wordt drukklaar
gemaakt. De laatste jaargangen 1996-1997 van de be-
staande tijdschriften dienden evenwel nog afgewerkt.
Volumes 119 en 120 van de Annales de la Société
géologique de Belgique werden samengesteld door E.
Juvigné en met eigen middelen gedrukt. Het laatste
deel van jaargang 105 van de Bulletin van de Belgische
Vereniging voor Geologie werd voor druk ingediend
bij het Ministerie van Economische Zaken.

Negen nummers van het informatieblad Miscellanea
Geologica werden in 1998 verspreid, in samenwerking
met de Association géologique de Luxembourg en de
Belgisch-Luxemburgse Unie van Geologen.
Geologica Belgica heeft deelgenomen aan de opwaar-
dering van het Europese tijdschrift TERRA NOVA en
staat sinds 1998 in voor de verspreiding ervan onder
zijn leden. De lancering is moeizaam verlopen maar
heeft toch een sterke respons van onze leden gekre-
gen.

Indien Geologica Belgica dit moeilijke jaar goed door-
staan heeft is dit vooral te danken aan de constructieve
medewerking van tal van bestuurders, leden van de
Editorial Board, de postbedelers aan universiteiten en
wetenschappelijke instellingen, en vooral aan de inzet
van de beide voorzitters, Walter De Vos namens de
Belgische Vereniging voor Geologie en Frédéric
Boulvain namens de Société géologique de Belgique.

Walter DE VOS, voorzitter Belgische Vereniging voor
Geologie
Maurice STREEL, voorzitter Geologica Belgica

tout en respectant la volonté des membres exprimée
lors de I’enquéte de 1997.

La situation financi¢re a nécessité, au regret de tous,
le licenciement de Mme Brigitte De Boose-Préat. Nous
la remercions vivement pour son dévouement a notre
société qu’elle aura empreint de sa bonne humeur 1é-
gendaire et de sa gentillesse. Jamais son efficacité
professionnelle n’aura été mise en défaut.

L’année 1998 était une année charnitre pour nos pu-
blications. Aprés une crise prolongée, il y a de nou-
veau un espoir de régulariser I’édition des publications
scientifiques. Le premier volume du nouveau journal
Geologica Belgica est prét pour I’impression. Les
derniers tomes 119 et 120 des Annales de la Société
géologique de Belgique, préparés soigneusement par
E. Juvigné, ont été imprimés et diffusés par moyens
propres. Le dernier volume du tome 105 du Bulletin
de la Société belge de Géologie a été déposé pour im-
pression auprés du Ministere des Affaires Economi-
ques, tandis que le volume 106 reste en attente.

Neuf bulletins d’information «Miscellanea Geologica»
ont été distribués en 1998, en collaboration avec la.
Société géologique de Belgique, I’Union belgo-luxem-
bourgeoise des Géologues et I’ Association géologique
du Luxembourg.

Geologica Belgica se trouvait parmi les sociétés géo-
logiques de I’Europe pour relancer le journal européen
TERRA NOVA. Depuis 1998, nous assurons égale-
ment la distribution de ce journal 2 nos membres. Les
premiers pas ont été difficiles, mais nous remercions
nos membres pour leur confiance.

Si Geologica Belgica a bien franchi le cap de cette
année difficile, on le doit 4 la coopération constructive
de bon nombre de conseillers, lecteurs et membres du
comité éditorial ainsi qu’aux nombreuses personnes
qui assurent la diffusion du courrier auprés des uni-
versités et institutions scientifiques. Il ne faudrait pas
oublier I’ effort inlassable de Walter De Vos, Président
de la Société belge de Géologie et de Frédéric Boulvain,
Président de la Société géologique de Belgique.

Walter DE VOS, président de la Société belge de Géo-

logie
Maurice STREEL, président Geologica Belgica
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RAPPORT DU TRESORIER

Conformément 2 1a loi et aux statuts, nous soumettons
a votre approbation les comptes des années 1997 et
1998.

Ces comptes ont été contr6lés et visés pour décharge
par MM. les Commissaires aux Comptes : MM. P.
Anciaux, P. Godefroit et P. Laga & qui nous adressons
nos remerciements.

Nous remercions les généreux donateurs :

- le Service Géologique de Belgique

- la Fondation Universitaire

- la Communauté francaise de Belgique, Service de la
Recherche Scientifique

A. d’URSEL
Trésorier

VERSLAG VAN DE PENNINGMEESTER |

Overeenkomstig de wet en de statuten, leggen wij u de
rekeningen van de jaren 1997 en 1998 voor.

Deze rekeningen werden nagezien en geviseerd voor
kwijting door de heren Commissarissen der rekenin-
gen P. Anciaux, P. Godefroit en P. Laga, die wij hier-
voor bedanken. )

Wij danken de milde schenkers :

- de Belgische Geologische Dienst

- de Universitaire Stichting

- J]a Communauté francaise de Belgique, Service de la
Recherche Scientifique

A. d’URSEL
Penningmeester
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SOCIETE BELGE DE GEOLOGIE - BELGISCHE VERENIGING VOOR GEOLOGIE

Compte de résultats 1997 - Resultatenrekening

RECETTES-INKOMSTEN DEPENSES-UITGAVEN
Cotisations-Lidgeld ' 100.000 Fonctionnement-Werkingskosten
Abonnements-Abonnementen 2.750 Affranchissement-Verzendingskosten
Vente au numéro-Verkoop losse nummers 10.541 Secrétariat (y compris les charges sociales)-
Intéréts-Rente 26.974 Secretariaat (met inbegrip
Subsides-Subsidies 120.000 van sociale lasten)
Travaux de secrétariat-Opbrengst secretariaatswerk 193.289 Frais bancaires-Bankkosten
Remboursement SMAP - Terugbetaling OMOB 2235 Taxes communales
Divers/Varia
Imprimeur
455.789
Avoirs au 1.01.1997 - Saldo op 1.01.1997 1.364.408 Saldo op 31.12.1997- Avoirs au 31.12.1997
1.820.197

20.403
55.109

481.007
4.046
6.000
3.456

1.019.321

1.589.342
230.855

1.820.197
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GEOLOGICA BELGICA

SOCIETE BELGE DE GEOLOGIE SOCIETE GEOLOGIQUE DE BELGIQUE

BELGISCHE VERENIGING VOOR GEOLOGIE

Conseil d’Administration - 1998 - Raad van Bestuur

Président / Voorzitter Geologica Belgica M. Streel
Président sortant / Uittredend Voorzitter Geologica Bélgica J. Verniers
Président Société belge de Géologie / Voorzitter Belgische Vereniging voor Geologie W. De Vos
Président Société géologique de Belgique F. Boulvain
Secrétaire / Secretaris Geologica Belgica M. Dusar
Secrétaire Société belge de Géologie / Secretaris Belgische Vereniging voor Geologie J. Van der Sluys
Secrétaire Société géologique de Belgique M. Demaret
Trésorier Société belge de Géologie / Penningmeester Belgische Vereniging voor Geologie A. d’Ursel
Trésorier Société géologique de Belgique E. Pirard

Membres du Conseil / Raadsleden Geologica Belgica

M. Coen-Aubert P. Bultynck

J.-Cl. Duchesne M. Hennebert

P. Jacobs D. Jongmans

A. Préat M. Sintubin

F. Tourneur J. Coppens-Vander Auwera

Editor Geologica Belgica

L. Dejonghe

A. Herbosch

D. Lacroix

R. Swennen

M. Vanguestaine

J. Coppens-Vander Auwera

Associate editors E. Juvigné

M. Dusar
Editeurs Bulletin L. Hance

M. Dusar
Editeur Annales E. Juvigné
Bibliothécaire Société belge de Géologie / Bibliothecaris Belgische Vereniging voor Geologie E. Groessens
Bibliothécaire Société géologique de Belgique A. Anceau

151



Un retour dans le passé / Een terugblik op onze publicaties
Paryily a 100 ans » 100 jaar geleden
Tome 11, 1897 - President A. Renard

Matériaux de construction belges

Exposition Internationale de Bruxelles en 1897

La Géographie dans ’enseignement supérieur en Belgique (Renard)
Chronographie géologique. Tableau des terrains sédimentaires (Renevier)
Géologie du Congo occidental (Cornet)

Les origines du Quaternaire de la Belgique (Rutot)

Formation des cavernes (Flamache, Stainier)

Effondrements d’Eisleben (Lang)

Hydrogéologie: définitions (Verstraeten)

Dossier hydrologique du régime aquifere en terrains calcaires (Van den Broeck)
Les marées 2 la fin de I’époque quaternaire (Van Mierlo)

Relief de I’ Ardenne et direction des rivieres (Arctowski)

Echinides de la Craie de Ciply (Lambert)

Les charbons de terre (Bertrand)

I S T IR I IR R R

Paruily a 50 ans 50 jaar geleden
Tome 56, 1947 - President A.Hacquaert

Systéme du Bushimaie au Katanga (Cahen & Mortelmans)

Fossé tectonique du Lac Albert (Sluys)

Glaciations, Congo et Afrique australe (Asselberghs, Cahen, Robert)

Kimberlite de Bakwanga (de Magnée)

Région de la Lukenie et de la Tshuapa supérieures (Delhaye & Borgniez)

Sable du Kalahari du Congo occidental (Claeys)

communications au sujet de 1a géologie du Congo (Brognon, Buttgenbach, Jamotte, Marliere, Schnock)
Souvenirs et réflexions d’un géologue retour du Congo (Sluys)

Cone-in-cone dans le Siegenien a Bastogne, de France et de Grande Bretagne (Denaeyer)
Evolution de la plaine maritime belge (Tavernier)

Granulométrie des sables bruxelliens du Hainaut (Claeys)

Structure du bassin de Mons (Stevens)

Notation équivalentaire, roches éruptives (Delecourt)

Roches quartzeuses du Carboniférien & Malonne et 4 la Basse-Marlagne (Snel)
Excursions Calcaires de Blaton et de Basecles (Dumon), Soignies (Legrand)

Faune du Grés de Wihéries, Dévonien inférieur (Leriche)

Analyse tectonique intéressant la structure d’ensemble de I’ Ardenne (Kaisin)

EE I S R - - R N R S R R G I

Paruilya 25 ans 25 jaar geleden
. Tome 81, 1972 - President P. de Béthune

Radiocarbon ages and valley floor evolution in South Belgium (Paepe & Souchez)
Foraminifera, fossielhoudende zandsteen of the Diest Formation (Laga & De Meuter)
Benthonic foraminifera, problematica from the Sands of Grimmertingen (Willems)
Faunes ichtyologiques de I’Eocéne (Nolf)

Microfossiles organiques, problematic microfossils de I’ Yprésien (De Coninck, Willems)
Palynologie du Landénien ligniteux, sondage de Budingen (Roche)

Vertébrés du Landénien inférieur d’Orp (Herman)

Etude géologique et géomorphologique du Marais Poitevin (Ducloux & Nijs)

Minéraux métamorphiques du Cambrien de Harlech, Wales (de Béthune)

Permian sediments and flora, Antarctica (Lambrecht et al.)

E - I B R R 3
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Un retour dans le passé / Een terugblik op onze publicaties

Paruily a 100 ans 100 jaar geleden

Tome 12, 1898 - President A. Renard

lithologie: météorite de Lesves (Van den Broeck), galéne du Brabant (Mourlon), Congo (Cornet)
hydrogéologie: alimentation de Paris (Rutot), grottes de Han, Remouchamps, vallée de la Lesse (Van den Broeck
& Martel)

* gtratigraphie du Tertiaire: foraminiféres (Van den Broeck), foraminiféres de Kiew (Toutkowski), Campine
limbourgeoise (Mourlon) .

* gtratigraphie du Mésozoique: Sambre (Bayet), puits naturels, Wealdien et Iguanodons de Bernissart (Cornet &
Schmitz; De Pauw; Van den Broeck), asphalte du Jura (Meunier)

*  gession extraordinaire en Ardenne (Dormal)

* Plaine maritime (Rutot), vallée de 1a Haine (Cornet)

*  Service géologique de Belgique (Mourlon)

*  Grisou - microséismes - météorologie endogene (Chalon; Chesneau; Gerard; Harzé; Lamprecht; Van den Broeck)

* nécrologie: A. Briart (Cornet)

Paru il y a 50 ans 50 jaar geleden

Tome 57, 1948 - President A.Hacquaert

* Congo: stratigraphie et paléontologie (Cahen; Corin; Lenk-Chevitch; Lepersonne; Marliere; Mortelmans; Polinard;
Sluys; Swinton), volcanologie (Tazieff), gisements miniers (Wéry), minéralogie et pétrographie (de Magnée;
Grosemans; Mortelmans; Polinard)

* Paléozoique: Dictyonema (Renier), or (Wéry), Westphalien (Delmer; Snel; Stevens), Tournai (Camerman; Le-
grand; Mortelmans), sondage du Jardiné (Asselberghs), diorite de Lessines (Legrand & Mortelmans)
Mésozoique: stratigraphie du Jurassique (Maubeuge)
Tertiaire: sédimentologie du Landénien (Gulinck), ichtylogie du Rupélien (Leriche), excursion Landen (Gulinck),
petles fossiles (Dartevelle)
Quaternaire: Plaine maritime (De Leenheer; Leriche), géomorphologie (Tavernier)
matieres de construction: sulfates (Camerman), canal Bruxeiles-Charleroi (Legrand & Tavernier), levé gravimétrique
(Jones; de Magnée)

* nécrologie: Du Toit, Kaisin, Lacroix, Leriche, Sacco

Paruilya 25 ans 25 jaar geleden

Tome 82, 1973 - President P. de Béthune

* Session extraordinaire & Maredsous: le Dinantien (429 p.): Calcaire de Tournai, Calcschistes de Maredsous;
micropaléontologie: limite Tournaisien-Viséen, Archaediscidés, ostracodes, conodontes, palynologie, transition
Kohlenkalk-Kulm, Pyrénées; coupes a Ciney, Yves-Gomezée, Mévergnies (Austin, Barnes, Chabot, Conil, Ghysens,
Groessens, Laurent, Lees, Lys, Mortelmans, Mouravieff, Paproth, Perret, Pirlet, Rome, Stoppel, Streel)

£l

hydrogéologie du Dévonien inférieur & Bouillon (Agie), dynamique fluviale de la Lienne (Masson), Scheldt estuary
measurements (Wartel)

sismique réfraction Campine (Gerard, Kaerts & Vandenberghe)

paléontologie: tertiary fish (Herman, Taverne), ostracodes éocenes (Willems), palynologie éocéne (Roche), Juras-
sique moyen de Lorraine (Maubeuge), caractéres génériques (Lethiers & Grekoff)

strucural geology Iran (Panah & Baroyant)
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