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LITHOGEOCHEMISTRY OF SOME CARBONATE 
SECTIONS OF THE DINANTIAN IN THE 

VESDER REGION, (BELGIUM). 

by R. SWENNEN and W. VIAENE (*)· 

ABSTRACT.- Three sections of Tournaisian and Visean carbonate rocks have been 
analyzed for Mg, Na, Sr, Zn, Pb, Fe, Mn, Ni, Co, Ba, Cu, organic matter and HCl 
insoluble residue. The data have been treated by univariate and multivariate 
statistical analysis. The Na content generally points to a normal to interme­
diate high saline environment. It is shown that the use of Sr as a facies indi­
cator is questionable in the studied sections. Irregular halos of Mn, Fe, Pb, 
Zn and Ni may be developed around faultzones. They are interpreted as epigene­
tic patterns related to mineralization. The factor analysis allows us to group 
the elements. The most important factors are related to the halos developed 
around the faultzones, to the sedimentation environment and to the dolomitization 
process. The insoluble residue has only a limited influence on the geochemical 
distribution. This feature and the occurrence of high trace element content es­
pecially in the dolostones is in contrast with the findings in the Dinant syncli­
norium. 

INTRODUCTION, 

Several authors consider the lithogeochemistry of carbonate 
rocks as a tool to obtain information about the sedimentary envi­
ronment and the diagenesis (e.g. VEIZER et al. 1978) and to indicate 
potential areas of Pb-Zn mineralization (e.g. RUSSEL, 1975; KRANZ, 
1976). Whether the proposed geochemical indicators are applicable 
for different geological times and in different basins, however, is 
still a matter of discussion. The stratigraphy, the paleogeography 
and partly the sedimentology of the Dinantian carbonate rocks in 
Belgium have been studied extensively. Mineral occurrences of Pb 
and Zn are known. Therefore the study of the Dinantian carbonate 
rocks may contribute to a better understanding of the lithogeoche­
~ical distribution in carbonate environments. 

The present study forms part of a general investigation 
of the lithogeochemistry of the Dinantian carbonate rocks in the 

{*) K.U.L. Laboratorium voor Mineralogie, 
Celestijnenlaan 200 C - B-3030 Heverlee. 
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Fig. 

Outline bf the geology of the Vesder syncline and 
studied sections. 
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Dinant synclinorium, in the Vesder syncline as well as in the Namur 
syncline. Part of the results for the Dinant synclinorium has al­
ready been published by VAN ORSMAEL et al. (1980). 

The Vesder syncline is situated between Aachen (Germany) 
and Liège (Belgium) and to the N of the Stavelot-Venn anticline. 
Based on several authors (e.g. BOONEN and KASIG, 1979; KNAPP, 1978) 
figure 1 gives an outline of the geology of the Vesder syncline. 
It is characterized by a sequence of Devonian and Carboniferous 
formations, folded during the Hercynian orogeny. Longitudinal 
faults, with a general strike of NE-SW have often broken up the an­
ticlinal structures. Normal faults are younger and have a strike 
of NW-SE. The series of longitudinal faults, some of which are sa­
tellite faults of the so-called Midi-Eifel overthrust fault, displa­
ced the S-part over the N-part of the Vesder syncline. 

In the Vesder syncline, many Pb-Zn mineralizations occur­
red, which gave rise to important mining activities in the past (e. 
g. MORESNET, BLEYBERG). These ore deposits are generally related 
to the normal faultzones and are considered to be epigenetic 
(de MAGNEE, 1967). 

Paleogeographically, the Dinantian carbonate rocks have 
been deposited in a shallow shelfenvironment (BOONEN and KASIG, 
1979; KASIG, 1980). 

Three sections, containing strata from the Tournaisian Zb 
to the Visean Zb, have been investigated. They are all situated in 
the De Geul-valley. As they are displaced to a certain extent by 
longitudinal faults, their position is considered to be allochto­
nous. 

STRATIGRAPHY AND SEDIMENTPETROGRAPHY OF THE SECTIONS, 
The general stratigraphy of the Dinantian in the Vesder­

De Geul region is given in figure 2. 
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Fig. 2 - General stratigraphy of the Dinantian in the Vesder-De Geul region. 
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The carbonate sequence of the Tournaisian starts with 
partly dolomitized limestones (Tn1b) followed by the Pont d'Arcole 
shales (Tn2a). The main units consists of the Vesder Dolomite, 
which is sometimes not completely dolomitized in its lower part 
(Tn2b). In this unit, the Poppelsberg section has been investiga­
ted. Whether the upper part of the dolostones belongs to the Tn3 
and/or to the V1a is not yet clear. Sometimes on top of this unit, 
a zone of fibruus palisade calcite, up to 4 m thick, is present. 
This is followed by a series of dolostone- and limestonebreccias. 
These breccias are considered as equivalent to the "Ourthe Breccia" 
of the Dinant basin. 

Above these breccias, an important succession of limesto­
nes (V2a) is present, characterized by colites, pellets and intra­
clasts. The Banc d'or de Bachant forms the basis of the V2b sequen­
ces, which consist of limestones mostly with chert-nodules. Details 
and paleogeographical considerations will be published elsewhere. 

The stratigraphie subdivision of the Dinantian in the 
Aachen region (KASIG, 1980) differs from that in the Vesder-De Geul 
region by the absence of the important breccia sequences. 

The situation of the studied sections is given in figure 
1 and the stratigraphical position is indicated in figure 2. 

The section at Poppelsberg belongs to the Vesder Dolomite 
of the Tn2b. Two less important longitudinal faults are present, 
one in the lower part and the other in the upper part (figure 3). 
The dark-grey dolostones have a homogeneous coarse-grained and po­
rous aspect. Weathering turns them to a brown, granular and fria­
ble rock. Relicts of crinoids are often present. Many whitish do­
lomite spots (1-30 cm) with euhedral dolomite crystals, and disso­
lution cavities of the same dimensions are present. Also small py­
rite crystals and their oxydation products occur sometimes in these 
spots and cavities. Small dolomite veins of~1 mm thickness occur 
regularly. 

In thin sections, the dolostones consist of impure dolo­
microsparite and dolosparite; the grain size normally varies bet­
ween 40 and 120µ. The cavities and dolomite spots are often bor­
dered by large dolomite rhombohedrons up to 1-2 mm. 

A systematic variation in grain size and in the occurren­
ce of cavities and spots has not been observed. KASIG (1980) sug­
gests an early-diagenetic origin for the equivalent Upper (dark) 
Dolomites in the Aachen region. 

The second section is situated S of the ancient Schmal­
graf mine. It is composed of Visean 2a limestones. A near verti­
cal normal fault is present. It is filled up with calcite, limoni­
te and dendroide galena crystals varying in size from 1 to 3 mm. 
An AC-diaclase system is well developed. The diaclases are often 
filled up by calcite. In the studied section two important calcite 
veins are present in the diaclases. Superficially the limestones 
show a bright,white colour indicating their purity. Fresh surfaces 
are normally grey. 

Pellets and intraclasts are abundant. The matrix is most­
ly microsparitic and sometimes micritic. Using the classification 
index of Elf-Aquitaine (1975), the features of these limestones in­
dicate a subtidal sedimentation environment. 

The section at Plombières belongs to the Visean 2b. The 
limestones have a grey to bluish-black color. Cherts are common. 
Crinoids and brachiopods are found in miner quantities and corals 
and gastropods are rare. In the upper part clay-rich beds occur; 
they are considered as bentonite beds by THOREZ and PIRLET (1979). 
These have not been analysed. The section shows strongly folded 
structures. In the upper part a zone with several small longitudi­
nal faults is present. 
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In thin sections the limestones are microsparitic to mi~ 
critic. Pellets are only found in some beds. Several sedimentary 
cycles, as described by GREBE (1957) and, BOONEN and KASIG (1979) 
in the Visean Zb of the Aachen region, were also found in Plombières. 
No attempt has been undertaken to sample the different phases of the­
se cycles, because of their varying thickness and their incomplete 
succession. The features present indicate a sub- or intertidal de­
posi tion environment for these limestones. 

ANALYTICAL PROCEDURES. 
The different beds in the three sections were sampled by 

chip sampling. Chips of weathered rocks were avoided. Also chert 
fragments were not included in sampling. 

The analytical procedures are the same as described by 
VAN ORSMAEL et al. (1980). The following elements have been analy­
zed : Mg, Na, Sr, Zn, Pb, Fe, Mn, Ni, Co, Ba and Cu. The organic 
carbon content (Org C) was determined with the Wackley and Black 
method (ALLISON, 1965). No correction for the pyrite content has 
been made, because the amount of pyrite was always less than 1 %. 
The insoluble residue (IR) was determined gravimetrically after the 
HC1 (12,5 N) attack. 

The analytical precision, measured on duplicate samples 
is better than 20 % at the 95 % confidence level for Mg, Na, Sr, Zn, 
Fe, Mn, and Org C. For Pb, Cu, Ni and IR it is better than 40 % and 
for Co and Ba it is over 50 %. The last elements often show contents 
close or below the detection limit. 

RESULTS, 

UNIVARIATE. 

The univariate statistics are listed in table 1 for the 
three sections. For calculating the mean (X) and the standard de­
viation (s), exceptional samples were left out : for the Poppelsberg 
section one sample with the highest Fe content, for the Schmalgraf 
section the two calcite veins, and for the Plombières section six 
samples with high IR and/or high organic carbon content. These sam­
ples are marked with a dot in the geochemical profiles (figures 3, 
4 and 5). For the statistical treatment the values below the detec­
tion limit, have been set equal to half the detection limit; these 
values are for Ba 6 ppm, for Pb 1 ppm and for Ni, Co and Cu 0.5 ppm. 

From table 1 it can be deduced that the trace element con­
tent of Na, Zn, Pb, Fe, Ni and Co is higher in the dolostones than 
in the limestones. Only Sr, Mn and Ba are higher in the limestones. 
This feature is in contrast with the findings in the Dinant syncli­
norium, where dolostones have generally lower trace element contents. 
In comparison with literature data about averages in carbonate rocks 
(e.g. GRAF, 1960; WOLF et al, 1967) the high content of Pb and Zn is 
striking. 

As more than 60 % of the data for Ba, Co and Cu are below 
the detection limit, these three elements will not be treated in the 
further discussion. 

In figure 3, 4 and 5 the geochemical profiles are given. 

From the Poppelsberg section (figure 3) the positive corre­
lation of Fe, Mn, Zn, Ni and to a lesser extent Pb, is clear. Na 
and Sr are negatively correlated. Also the high and variable con­
tent of several elements around the faults in the thin-bedded dolo­
stones is obvious. In the upper part of the section, higher con­
tents of Zn, Pb, Fe and Mn occur; in the lower part, however, higher 
values occur only for Fe, Mn, Ni and possibly for org c. These hi­
gher values are not significantly correlated to higher IR values. 
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Fig. 5 
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Mg: 

Na: 

Sr: 

Zn: 

Pb: 

Fe: 

Mn: 

Ni 

Co: 

Ba: 

Cu: 

Org 

IR: 

Poppelsberg Schmalgraf Plombières 

(dolostones) (limestones) (limestones) 

N = 83 N = 21 N = 101 

x s x s x s 

% 12.5 0.3 0.2 0.04 0.4 0.3 

ppm 181 38 41 11 61 22 

ppm 96 10 326 76 593 317 

ppm 81 38 77 62 44 53 

ppm 30 19 10 16 3.5 4. 7 

ppm 939 408 491 145 845 2132 

ppm 128 59 285 164 150 112 

ppm 2.4 2.0 0.6 0.3 1.5 2.0 

ppm 1.5 1.3 0.5 - 0.7 0.7 

ppm 11. 3 7.1 27 63 17.8 46 

ppm 1. 0 1.0 1.4 1. 7 0.8 0.7 

C: % 0.05 0.02 0.06 0.04 0.15 0.10 

% 5.8 1.2 1.0 0.7 4.9 3.4 

Table 1: Univariate statistics (N = number of samples; 

X = mean, s = standard deviation) 
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In the Schmalgraf section (figure 4) the calcite veins 
are characterized by high Fe, Mn, Zn and Pb contents. The covarian­
ce of these elements is also obvious. 

The upper part of the Plombières section (figure 5), whe­
re a faultzone is present, is characterized by higher contents of 
Mg. Also most other elements, especially Zn, Sr, Fe, Mn, Org C, Ni 
and IR, show a different pattern in comparison with the remaining 
part. Gevariances between elements are less clear than in the other 
sections. Only a Mn-Fe correlation is suggested. 

MULTIVARIATE. 

The correlation matrix is given in table 2. A significant 
correlation between Na-Mg and Fe-Mn, both positive, occurs in the 
three sections. The strongest correlations are Zn-Fe, Zn-Mn and 
Fe-Mn for the dolostones, and Mg-Sr and Sr-Org C for the limestones. 
The elements Mn, Fe and Sr show the largest number of correlations 
with other elements. The IR shows no significant correlations, 
this in remarkable contrast to the findings in the Dinant synclino­
rium (VAN ORSMAEL et ai., 1980). 

In order to group the elements with mutual correlations, 
a R-mode factor analysis was carried out on the data. The program­
me FACTOR from the SPSS-package (NIE et ai. 1975) was used for this 
purpose. After calculating the principal components, those with an 
eigenvalue larger than 0.9 were transformed by a varimax rotation 
into factors. Data with a factor score above 3.5 were omitted, in 
order to avoid distottiôn by mere exceptional values and the prin­
cipal components and factors were recalculated. The exceptional 
samples were also omitted from the correlation matrix (table 2) and 
are noted by a dot in figure 3, 4 and 5. 

The results of the factor analysis are given in table 3. 
The factors considered explain more than 70 % of the total variance. 
In the first two sections, a factor is present relating the elements 
Zn, Mn, Fe and partly Ni and Pb. The insoluble residue occurs only 
in the weak factors as already suggested by the correlation matrix. 
The factor analysis results will be discussed in the following pa­
ragraph. 

DISCUSSION, 

VEIZER et ai. (1978) proposed the Na content as a measure 
of paleosalinity for Paleozoic carbonate rock. These authors placed 
the division between normal saline and hypersaline environments near 
230 ppm Na. As it can been seen in fig. 3, 4 and 5, this 230 ppm Na 
level is only exceptionally reached in the sections under considera­
tion. This indicates a normal to intermediate high saline deposi­
tion environment for the studied limestones and dolostones. Never­
theless the high Na content in the Poppelsberg dolostones is remar­
kable. It is higher than in the limestones of the Vesder syncline 
and it is also higher than in the equivalent formations of the 
Dinant synclinorium (VAN ORSMAEL et ai, 1980). It is generally ac­
cepted that at the time of the Upper Tournaisian the carbonate rocks 
of the Vesder syncline were deposited closer to the coast than the 
sediments of the Dinant synclinorium. Moreover, KASIG (1980) sug­
gests an early-diagenetic origin and a restricted deposition envi­
ronment for the Upper Tournaisian dolostones. 

The Sr content or the calculated 1000 Sr/Ca ratio was pro­
posed by VEIZER and DEMOVIC (1974) and by KRANZ (1973) as a diagene­
tic indicatorfor dolostones and as a facies indicator in limestones. 
The Lower part of the Plombières section has a general low content 
of Sr with a mean of 470 ppm. In the upper part, however, a high 
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Mg Na Sr Zn Pb Fe Mn Ni Org C IR 

Mg P. l. OO 0.26 -0.22 -0.10 0.12 -0.30 -0.19 -0.27 -0.11 0.14 
S.1.00 0.58 0.61 -0.39 -0.51 -0.02 -0.53 0.31 0.56 0.09 
L. l. OO 0.28 o. 71 ·o .16 0.11 0.17 0.44 0.32 0.53 0.06 

Na P.1. OO -0.43 -0.09 0.15 -0.16 -0.26 -0.07 0.12 0.12 
S. l. OO 0.67 -0.15 0.10 0.52 0.08 0.15 0.61 0.06 
L.1.00 0.09 0.06 0.27 0.33 0.16 0.24 0.29 0.12 

Sr P.1. OO 0.39 -0.05 0.29 0.38 0.29 -0.13 -0.10 
S.1.00 -0.26 -0.09 0.07 -0.30 0.14 0.73 -0.06 
L.1.00 0.09 0.13 0.07 0.45 0.23 0.61 0.13 

Zn P.1.00 0.18 0.84 0.68 0.32 0.08 -0.10 
S. l. OO 0.29 0.25 0.37 -0.15 -0.11 -0.24 
L. l. OO 0.24 0.18 0.38 0.28 0.11 0.21 

Pb P.1. OO 0.03 0.15 -0.27 -0.19 0.09 
S. l. OO 0.52 0.73 -0.13 0.01 0.12 
L.1.00 0.13 0.31 0.61 0.26 0.12 

Fe P.1.00 0.69 0.45 0.33 -0.08 
S.1.00 0.55 -0.39 0.39 0.25 
L.1.00 0.35 0.23 0.33 0.19 

Mn P.1.00 0.38 0.02 -0.05 
S. l. OO -0.33 -0.17 0.17 
L. l. OO 0.45 0.38 0.19 

Ni P.l.00 0.43 -0.15 
S. l.00 -0.08 -0.18 
L.1.00 0.36 0.17 

Org c P.1. OO -0.14 
S.1.00 0.35 
L.1.00 0.16 

IR P.1. OO 
S.1.00 
L.1.00 

Table 2 

Correlation matrix of the different sections 

P: Poppelsberg: N = 83, correlations signif icant ab ove 0.26 

S: Schmalgrafa N. = 21, correlations significant above 0;50 

L: Plombières: N = 101, correlations significant above 0.23 

(99% confidence) 
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Sr content prevails in the range of 800 to 1400 ppm. If Sr can be 
used as a facies indicator, this high Sr content would indica·te a 
sedimentation environment with hypersaline tendencies or with a 
high proportion of the stable low-Mg calcite precipitation. Neither 
of these explanations is probable. Sedimentpetrographic features 
or the Na content do not point to a hypersaline environment. The 
precipitation of low-Mg calcite is more characteristic for sedimen­
tation towards the deep sea. The latter assumption can not be ac­
cepted as the studied limestones are deposited on a shallow shelf 
area. The high Sr content may be explained by the presence of .clay 
material and organic matter, rather high in this portion of the sec­
tion and occurring as a film around limestone fragments and intra­
clasts. This feature, characteristically present in the upper part 
of the Plombières section, could produce a shielding effect, inhibi­
ting the loss of Sr during diagenesis. 

The dolostones of the Poppelsberg section show a 1000 Sr/Ca 
ratio of 0.37 to 0.75. This range points to a late diagenetic ori­
gin. KASIG (1980) however suggests early-diagenetic dolostones. 

Summarizing, the use of Sr for facies analysis as descri­
bed in the literature, is questionable in the studied area. Fur­
ther investigations are needed in order to test the applicability 
of the Sr content as a facies and diagenesis indicator. 

High and variable contents of several trace elements are 
found around faultzones. This is the case for Mn, Fe and Ni and 
for Zn, Pb, Mn and Fe respectively in lower and upper part of the 
Poppelsberg dolostones. This feature - in any case Jess pronoun­
ced - may also be present in the limestones of Schmalgraf. The 
first section is situated about 200 m west of the transversal fault 
at Rabotrath, known as mineralized. The Schmalgraf section contains 
a weak mineralization of Pb in the faultzone and the vein calcite, 
associated with the mineralization displays high contehts of Pb, Zn, 
Mn and Fe. Because of this situation and because of the element as­
sociation, it is thought that this geochemical pattern is related 
to the faultzones and to mineralizing solutions circulating through 
the fault and printing the rocks. It must be mentioned that the 
higher contents of the Pb, Zn, Mn, Fe and Ni occur in the Poppels­
berg dolostones within thin beds. Normally one would also expect 
higher contents of IR, related to clayey material; this is not the 
case. Therefore the printing of the dolostones would have taken 
place not only because of the higher porosity but probably also be­
cause of the bedding planes. 

Also the Plombières section shows higher contents of tra­
ce èlements around the faultzone in the upper part (fig. 5). Howe­
ver, more elements i.e. Sr, Zn, Pb, Fe, Mn, Org C and IR are invol­
ved here. As discussed in connection with the Sr distribution, the 
sedimentpetrographic features are peculiar in this part of the sec­
tion. Although there is a beginning dolomitization around the 
faultzone, as demonstrated. by the presence of dispersed dolomite 
rhombohedrons, it is thought that the geochemical pattern is more 
related to the sedimentary characteristics of these beds. 

The elements Mn, Fe, Zn and Pb are grouped together in 
factor 1 (Poppelsberg) and in factor 2 (Schamlgraf) by the multiva­
riate analysis (table 3). The factors show high scores around the 
faultzones. In Poppelsberg the two faults show different patterns. 
The fault in the upper part displays a halo of Mn, Fe, Zn and Pb 
and the faul t in the lower part a halo of Mn, Fe and Ni. This could 
possibly be related to zoning of the mineralizing solution or to 
distances from a main mineralization. The characteristics of the 
halos will have to be further investigated, as they may have impor­
tant applications for assessing the minera! potential of faultzones 
(whether or not mineralized or connected with mineralized fault) 
and for a better evaluation of drill cores. 
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POPPELSBERG N = 83 SCHMALGRAF N = 21 PLOMBIERES N = 101 

FA Fl F2 F3 F4 comrn Fl F2 F3 conun Fl F2 F3 F4 conun 

eigenv. 2.74 1. 74 1. 73 1. 01 3.07 2.78 1.4 7 2.45 1.78 1. 55 1. 28 

% 27.4 17.4 .17. 3 10.1 30.7 27.8 14.7 24.5 17.8 15.5 12.8 

2: 27.4 44.8 62.1 72.2 30.7 58.5 73.2 24.5 42.3 57.8 70.6 

c 

Zn 0.91 0.00 -0.09 -0.05 0.85 -0.20 0.62 -0.35 0.55 0.05 0.33 0.72 -0.13 0.64 

Fe. 0.87 0.30 -0.10 -0.04 0.86 0.42 0.72 0.33 0.80 0.10 0.01 0.39 o. 72 0.68 

Mn 0.83 0.02 -0.26 0.03 0.76 -0.15 0.86 0.20 0.80 0.51 0.35 0.49 0.07 0.63 

Ni 0.39 o. 71 -0.15 -0.03 0.68 0.16 -0.34 -0.56 0.46 0.24 0.80 0.17 0.13 0.75 

Pb 0.36 -0.67 0.31 -0.07 0.68 -o.oo 0.83 0.09 0.70 0.04 0.89 0.05 0.13 0.81 

Sr 0.36 -0.03 -0.71 -0.01 0.63 0.86 -0.17 -0.13 0.78 0.92 0.04 0.07 -0.07 0.86 

Na -0.04 0.02 0.82 0.05 0.68 0.90 0.18 -0.05 0,85 0.13 0.25 -0.11 0.80 0.72 

Mg -0.12 -0.35 0.46 0.16 0.37 0.73 -0.53 -0.03 0.82 0.86 0.10 0.03 0.12 0.76 

IR -0.02 0.09 0.11 0.97 0.97 0.11 -0.03 0.88 0.78 0.04 -0.07 0.69 0.23 0.53 

c 0 .16 . 0.76 0.34 -0.16 0.74 0.84 -0.01 0.29 0.80 0.72 0.17 0.06 0.34 0.67 

Table 3: Factor analysis results of the three sections. 
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The factor analysis results, given in table 3, are complex. 
This is not surprising as many processes such as sedimentation, diage­
nesis, dolomitization and printing by circulating solutions, have in­
fluenced the geochemical distribution. In the Poppelsberg dolosto­
nes, the irregular halos around the faults produce the first factor, 
explaining 27 % of the total variance. The second factor groups the 
elements Ni, Pb (negative) and Org C. It is not clear whether this 
association is related to the sediments themselves or the development 
of the halos. The contrast between Ni and Pb has been accentuated by 
the rotation of the factors. The third factor expresses the dolomi­
tization process and is characterized by the negative correlation be­
tween Mg and Sr. Also the Na content seems to be related to this 
process. The fourth factor reflects the independent behaviour of the 
insoluble residu. 

The small number of the Schmalgraf samples results in a 
less reliable multivariate analysis. Factor 1 (Na, Sr, Mg and Org C) 
is probably related to the sedimentary environment. There is a pa­
rallellism between factor 2 and factor 1 of the Poppelsberg section -
the influence of the mineralization -, and between factor 3 and fac­
tor 4 of Poppelsberg - the influence of IR-. 

The factor analysis results of the Plombières section are 
complicated by the presence of two sets of data as demonstrated by 
the geochemical profile (fig. S). The upper partis characterized by 
a beginning dolomitization and by peculiar sedimentary features; the 
remaining part shows a nearly normal distribution pattern. The first 
factor (Sr, Mg, Org C and Mn) shows only high scores on samples of 
the upper part. The second factor, expressing the strong correlation 
between Ni and Pb, shows high scores spread over the whole section. 
The third and fourth factors are linked to beds, rich in clayey mate­
rial and/or Org C. They are related to the lithology. 

The geochemistry of the Vesder syncline carbonates is mar­
kedly different from thè. geochemistry of the Dinant synclinorium. In 
the Vesder syncline the dolostones have higher trace element contents 
than the limestones, the IR has only a small influence on the geoche­
mical distribution and irregular halos may be developed around faults. 
In the Dinant synclinorium these features are opposite or absent. 
Here the limestones have higher contents than the dolostones, the IR 
has an important influence and the faultzones show a nearly normal 
pattern. These features may be significant for the occurrence of mi­
neralizations in the Vesder region and for their absence in the 
Dinant synclinorium. It is hoped that by further investigations, 
the links between the geochemical features and the metallogeny will 
be clarified. 

CONCLUSIONS, 

The limestones and dolostones of the three studied sec­
tions, have been deposited in a normal to intermediate high saline 
environment. This feature is also reflected by the Na distribution. 
The use of Sr as a facies and diagenesis indicator is doubtful. 

The dolostones of the Poppelsberg section show stri kingly 
high contents of Zn, Fe and Mn, and to a lesser extent of Pb. This 
h~gh content seems to be regionally present in the Vesder synclino­
r1um (research in progress). The question arises whether these high 
contents reflect the metallogenetic province and thus related to mi­
neralization or whether they are to be considered as a regional high 
background. 

Irregular halos of Mn, Fe, Zn, Pb and Ni may have develo­
ped around faultzones. These halos seems to be better expressed in 
dolostones than in limestones. Also the calcite veins, associated 
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with the mineralization of Schmalgraf, show high contents of Pb, Zn, 
Fe and Mn. These two features may have important applications for 
the evaluation of the mineralization potential of faultzones. 

The multivariate analysis shows that the geochemical dis­
tribution of the studied sections is most influenced by the sedimen­
tary environment, by diagenesis and dolomitization and by the forma­
tion of halos around faultzones. 

ACKNOWLEDGMENTS, 

This study has been supported by a R & D programme of the 
"Ministerie van Wetenschapsbeleid" of Belgium and of the European 
Economie Community. The writers would like to thank J. BOUCKAERT 
and P. BOONEN for help in the sedimentpetrographical and paleoenvi­
ronmental interpretations and J. VAN ORSMAEL, L. JACOBS and 
L. NOTEBAERT for their stimulating discussions. Technical assistan­
ce has been given by M. BRESSINCK, R. LENAERTS and L. SYMONS. 

REFERENCES, 

ALLISON, L. (1965) - Organic carbon, in : Methods of soil analysis. Part. 2. 
Ed. Am. Soc. of Agron., Madison, U. S. A., 1367-1378. 

BOONEN, P. und KASIG, W. (1979) - Das Dinantium zwischen Aachen und LÜttich. 
Z. dt. geol. Ges., 130, 123 - 143. 

ELF-AQUITAINE (1975) - Essai de caractérisation sédimentologique des dépôts car­
bonatés, section I; Eléments d'analyse. Elf-Aquitaine, Centre de 
Recherches de Boussens et de Pau, 88 pp. 

DAVIS, J. (1973) - Statistics and Data Analysis in Geology. Wiley & Sons. 

DE MAGNEE, I. (1967) - Contribution à l'étude génétique des gisements belges 
de plomb, zinc et barytine, in : Genesis of stratiform lead-zinc­
barite-fluorite deposits. ed. J. S. Brown, Econ. Geol. 1967 Mon 3, 
255-266. 

GRAF, D. (1960) - Geochemistry of Carbonate Sediments and sedimentary Carbonate 
Rocks Part III. Minor element distribution. Illinois state geolo­
gical survey, circular 301, 71 pp. 

GREBE, W. H. (1957) - Zur Gliederung des Oberen Kohlenkalkes (Visé-Stufe) bei 
Aachen. Mitt. Geol. Staatsinst. Hamburg, 26, 45-54. 

KASIG, W. (1980) - Dinantian carbonates in the Aachen region, Federal Republic 
of Germany. Med. Rijks. Geol. Dienst Ned., 32, 44-52. 

KNAPP, G. (1978) - Erlauterungen zur Geologischen Karte der nordlichen Eifel 1 
100.000. Geol. Landesamt Norrirhein-Westfalen. 

KRANZ, J. R. (1973) - Die Strontium-Verteiling in den Arlbergschichten (Obere 
Ladin) des Klostertales (Voralberg) Nordliche Kalkalpen. N. Jb. Geol. 
Palai5nt. Mh. ~ 170-18?. 

KRANZ, J. R. (1976) - Stratiforme und diskordante Zink-Blei-Anomalien im erzhof­
figen Oberen Wettersteinkalk (Alpine Mitteltrias). Mineral. Deposita 
(Berl.) 0 6-23. 

NIE, H. N., HADLAI-HULL C., JENKINS, J. G., STEINBRENNER, K. and BERT, D. (1975) -
Statistical Package for the Social Sciences (SPSS) developed at the 
Nat,ional Opinion Research Center, University of Chicago, Mc Graw-Hill. 
2d ed., 675 pp. 

RUSSEL, M. J. (1975) - Lithogeochemical environment of the Tynagh base metal de­
posit, Ireland and its beâring on ore deposition. Inst. of Min. and 
Met. Trans. sec. B, 84, B128-B133. 

79 



THOREZ, J. and PIRLET, H. (1979) - Petrology of K-bentonite beds in the Carbona­
te series of the Visean and Tournaisian Stage of Belgium, in Inter­
national Clay Conference 1978. Ed. M. M. Morkland and V. C. Farmer, 
323-332. 

VEIZER, J., LEMIEUX, J., BRIAN, J., GIBLING, M. and SAVELLE, J. (1978) -
Paleosalinity and dolomitization of a Lower Paleozoic carbonate se­
quence; Somerset and Prince of Wales Islands, Arctic, Canada. -
Can. J. Earth. Se., 15, 1448-1461. 

VEIZER, J., DEMOVIC, R. (1974) - Strontium as a· tool in ·facies analysis. 
Journ. of sed. PetroZ. 44, 93-115. 

VAN ORSMAEL, J., VIAENE, W., BOUCKAERT, J. (1980) - Lithogeochemistry of the 
Upper Tournaisian and the Lower Visean carbonate rocks in the Dinant 
Basin, Belgium : A prelimininary study. Med. Rijks. GeoZ. Dienst. 
Ned., 32, 96-100. 

WOLF, K. H., CHILINGAR, G. V. and BEALS, F. W. (1967) - Elemental composition of 
carbonate skeletons, minerals and sediments. In : G. V. CHILINGAR, 
H. J. G. BISSELL, and R. W. FAIRBRIDGE (Editors), Carbonate Roeks, 
PhysieaZ and ChemieaZ Aspeets (DeveZopments in SedimentoZogy 9 A) 
Elsevier, Amsterdam. 

Manuscript received in January 1981. 

80 



Bulletins Bulletins 

un tome annuel en fascicules trimestriels een jaarlijkse volume in vier delen 

Série complète à partir du tome LXII (1953) jusqu'au tome84 (1975) soit 23 tomes, plus 
Tables LI (1942) à LXXI (1962) • . . . . • . • 15.000 FB 

Mémoires pièce 300 FB Verhande lingen stuk : 300 FB 

paraissant occasionnellement (hors échange) verschijnen onregelmatig (buiten ruil) 

in-4° 

1. SOMMER, Ch., 1903. Les causes d'erreur dans l'étude des empreintes végétales (31 p., 
IOpl.). 

2. PRINZ, W., 1908. Les cristallisations des grottes de Belgique. (90 p., 143 fig.). 

3. SALEE, A., 1910. Contribution à l'étude des polypiers du Calcaire Carbonifère de 
la Belgique. Le genre Caninia. (62 p., 9 pl.). 

4. STÜBEL, A., 1911. Sur la diversité génétique des montagnes éruptives. (70 p.,53 fig.). 

5. ROBERT, M., 1931 .••• • • • • • • épuisé (voir série suivante n° 2) • 

in-4°, 2e série Nouveaux Mémoires 

1. CAMERMAN, C., et ROLLAND, P., 1944. La pierre de Tournai. (125 p., 4 dépliants, 5 pl). 

2. ROBERT, M., 1949. Carte géologique du Katanga méridional, avec notice topographique 
de J. VAN DER STRAETEN et notice géologique de M. Robert. (32 p., 1 carte polychro­
me au 1/1.000.000e). 

3. LEPERSONNE, J., et WERY, A., 1949. L'oeuvre africaine de Raymond De Dycker. (131 p., 
l dépliant). · 

4. STEVENS, Ch., 1952. Une carte géomorphologique de la Basse- et de la Moyenne-Belgi­
que. (24 p., 8 fig., 1 carte polychrome). 

5. DELCOURT, A., et SPRUMONT, G., 1955. Les spores et grains de pollen du Wealdien du 
Hainaut. (73 p., 4 pl., 14 fig.). 

in-8° 

1. DELECOURT,J., 1946. Géochimie des bassins clos, des océans et des gîtes salifères. 
Mers et lacs contemporains. (177 p., 3 fig.). 

2. LOMBARD, A., 1951. Un profil à travers les Alpes, de Bâle à Chiasso. (50 p., 16 fig. 
2 dépliants). épuisé 

3. ROBERT, M., 1951. Les cadres de la géologie du Katanga. (45 p., 1 fig., 1 dépliant) 

4. CAHEN, L., et LEPERSONNE, J., 1952. Equivalence entre le système du Kalahari du 
Congo belge et les Kalahari Beds d'Afrique australe. (64 p., 8 fig.). 

5. MARLIERE, R., 1958. Ostracodes du Montien de Mons et résultats de leur étude (53 
p., 6 pl., 3 fig). 

6. Symposium sur la stratigraphie du Néogène nordique. Gand, 1961.(248 p.,13 pl.)500 FB 

7. BORDET, P., MARINELLI, G., MITTEMPERGHER, M. et TAZIEFF, H., 1963. Contribution à 
l'étude volcanologique du Katmai et de la Vallée des Dix Mille Fumées (Alaska). 
( 114 p., 22 pl.) . 500 FB 

8. van BEMMELEN, R.W., 1964. Phénomènes géodynamiques. I: A l'échelle 
nomie). II : A l'échelle de l'écorce terrestre (géotectonique). III 
de l'orogenèse alpine (tectonique). (127 p., 38 fig.). 

du Globe (géo-
: A l'échelle 

500 FB 

9. MAMET, B., MIKHAILOFF, N. et MORTELMANS, G., 1970. La 
et du Viséen inférieur de Landelies. Comparaison avec 
du Bord Nord du Synclinal de Namur. (81 p., 6 fig.). 

stratigraphie du Tournaisien 
les coupes du Tournaisis et 

300 FB 



SOCIETE BELGE DE GEOLOGIE 
rue Jenner, 13 

B-1040 BRUXELLES 

Publications 

Bulletins : 

BELGISCHE VERENIGING VOOR GEOLOGIE 
Jennerstraat, 13 

B-1040 BRUSSEL 

Publikaties 

Bulletins : 

- par tome : abonnement annuel 1.000 FB. - per volume jaarl. abt. 1 .000 F . 

- par tiré-à-part ••. (suivant article) - per overdruk •• (volgens artikel) 

Mémoires : in-8° ou in-4°, paraissent 
occasionnellement (liste au verso). 

Verhandelingen: in-8° of in-4°, verschij­
nen occasioneel {lijst op keerzijde). 

Publications hors-série 
la Société. 

patronnées par Buitengewone Publikaties 
door de Vereniging. 

gepatroneerd 

LANCASTER, A., 1888. La pluie en Belgique - Premier fasicule (seul paru). 224 p. et 
une carte au 1/400.000 de la répartition annuelle des pluies • • • . • 300 F 

La Géologie des terrains récents dans l'Ouest de l'Europe. 1947 (Session extraordinaire 
des Sociêtés belge de Géologie, en septembre 1946). 495 p., 97 fig.,12 pl., 2 tabl. 

800 F 

BOUCKAERT, J., 1961. Les Goniatites du Carbonifère belge (Documents pour l'Etude de 
la Paléontologie du Terrain !fouiller). IO p., 29 pl. • • • • • 300 F 

BEUGNIES, A., 1968. Livret guide des excursions dans le Massif Cambrien de Rocroi, de 
Fépin à Bogny suivant la vallée de la Meuse. 38 p., 1 pl. : •• · 50 F 

MARLIERE, R., 1969. Introduction à quelques excursions géologiques dans le Bassin de 
Mons. 10 p., 1 pl. . • . • • • • . • . . • • • • • • • . • • • • • • 50 F 

Tables générales de matières : Inhoudstafels : 

Tome I (1887) à XX (1906) •.. 
Tome XXI(1907) à L (1940-1941) 
Tome LI (1942) à LXXI (1962) 

300 FIVolume I (1887) tot XX (1906) ••• 
300 F Volume XXI (1907) tot L (1940-1941) 
500 F Volume LI (1942) tot LXXI (1962) •• 

300 F 
300 F 
500 F 

Les commandes doivent être adressées 
au Secrétariat. Le paiement anticipatif 
est obligatoire et se fera par versement 
ou virement au C.C.P. 000-0145219-10 de 
la Société belge de Géologie, B-1040. 
Bruxelles. Une remise de 25% est accordé~ 
aux libraires et aux membres. 

lmp. Malherbe - 1200 Bruxelles 

De bestellingen worden aan het Sekreta­
riaat gericht. Verplichtend voorafgaande­
lijk te betalen door storting of overschrij­
ving op P.C.R. 000-014219-10 van de Belgi­
sche Vereniging voor Geologie, B-1040. 
Brussel. Boekhandels en leden genieten 25% 
afslag. 



Bulletin de la Société belge de Géologie 

Périodique trimestriel 

Tome 90 - Fascicule 2 - 1981 

Edité en septembre 19 

Verschenen in september 1981 

Bulletin van de Belgische Vereniging voor Geologie 

Driemaandelijks tijdschrift 

Volume 90 - Deel 2 - 1981 



SOCIETE BELGE DE GEOLOGIE a.s.b.1. 
rue Jenner 13 1040 Bruxelles. 

CONSEIL D'ADMINISTRATION 

BELGISCHE VERENIGING VOOR GEOLOGIE v.z.w. 
Jennerstraat 13 1040 Brussel. 

1981 RAAD VAN BEHEER 

Président F. GULLENTOPS (1980-1981) Voorzitter 

Vice-Présidents 

PASTEELS P. 
VAN TASSEL R. 

(1980-1981) 
(i980-1981) 

DELMER A. 
SERET G. 

Ondervoorzitters 

(1981-1982) 
(1981-1982) 

Secrétaire général Eric GROESSENS (1979-1982) Secretaris-Generaal 

Comité de Rédaction du Redactie Commiss:i!e van 
Miscellanea Geologica Miscellanea Geologica 

LA VREAU, J. - STREEL, M. , VANDENBERGHE N. 

Secrétaire généraux honoraires 

Trésorier 

Membres du Conseil 

CONIL R. 
de MAGNEE I. 
d'URSEL A. 
GEUIŒNS F. 
HERBOSCH A. 
LADURON D. 

DELMER A. 
PAEPE R. 
LEGRAND R. 

LADMIRANT H. 

( 1980-1981) 
(1980-1981) 
( 1980-1981) 
( 1980-1981) 
(1980-1981) 
(1980-1981) 

Commission de 
Vérification des Comptes 

Ere Secretarissen-Generaal 

(1956-1969) 
(1970-1974) 
(1975-1978) 

(1981-1984) 

BOISSONNAS J. 
COEN-AUBERT Marie 
DE PAEPE P. 
PAEPE R. 
ROBASZYNSKI F. 
TONNARD V. 

Schatbewaarder 

Leden van de Raad 

(1981-1982) 
(1981-1982) 
(1981-1982) 
(1981-1982) 
(1981-1982) 
( 1981-1982) 

Commissie voor 
Nazicht der Rekeningen 

ANCIAUX P. (1981-1982) DRICOT E. (1981-1982) DUCARME B. (1981-1982) 

Commission des Publications Publicatiecommissie 

BEUGNIES A. CONIL R. de BETHUNE P. de MAGNEE I. 

Bibliothécaire DELMER A. (1978-1981) Bibliothecaris 



BULLETIN DE LA 
SOCIETE BELGE DE GEOLOGIE 

BULLETIN VAN DE 
BELGISCHE VERENIGING VOOR GEOLOGIE 

Tome 90 - fasc. 2 - 1981 Volume 90 - deel 2 - 1981 

Publié sous le Haut Patronage 
de S. M. le Roi 

Publicatie onder de Hoge Bescherming 
van Z. M. de Koning 

Publié avec l'aide financière 
du Ministère de l'Education 
nationale et de la Culture 
française et du Ministerie 
van Nationale Opvoeding en 

Gepubliceerd met de financiële hulp 
van het Ministerie van Nationale 
Opvoeding en Nederlandse Cultuur 

en het 

Nederlandse Cultuur. 
Ministère de l' Education nationale 

et de la culture française. 

Publié avec le concours de la Gesubsidieerd door de 

Fondation Universitaire 
de Belgique. 

Belgische Universitaire Stichting. 

Editeur responsable Verantwoordelijke uitgever 

Eric GROESSENS 

SECRETARIAT - Rue Jenner 13 SECRETARIAAT - Jennerstraat 13 
B-1040 Bruxelles B-1040 Brussel 

TABLE DES AUTEURS INHOUD 

FASCICULE- 2 DEEL 2 

Pages/Blz. 

Algemene vergadering van 24 februari 1981 

GROESSENS-VAN DYCK, M.-Cl. - Etude des amphibiens du Montien 
continental de Hainin 

COMPTE-RENDU - Optical mineralogy, par G. VANDENVEN 

MINERALOGIE DE BELGIQUE - MINERALOGIE VAN BELGIE : 
Courtes notes rassemblées par UMIBEL -

83 

87 

103 

Korte mededelingen bijeengebracht door UMIBEL. 
Whitmoreite, rockbridgeite, Vivianite (VAN TASSEL) 105 
Barite (VAN TASSEL) . • . • . . . . . . . . . . . 106 

VAN OVERLOOP, E. - Post-glacial to Holocene transition in a 
peatlayer of Lake Jacare (Rio Doce Basin, Brasil) • 107 

DE CONINCK, J., DE DECKER, M., de HEINZELIN, J. et WILLEMS, W. 
L'âge des faunes d'Erquelinnes . . . . • • . . • • 121 

81 



N.V. SMET 0.8. 

VERKENNINGSBORINGEN 

WATERWINNINGSPUTTEN 

POMPENINBOUW 

WATERBEHANDELING 

AFVALWATERSTATIONS 

BETONBORINGEN Stenehei 30 

2480 DESSEL 

Tel. 014/377656 

Telex 33189 




