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Zusammenfassung 

Die triassischen Blei-Zinkerz-Lagerstätten im mediterranen Raum können in 
zwei Gruppen eingeteilt werden: in endogene mit der höheren Bildungsenergie und 
in exogene mit der niedrigeren Bildungsenergie. Die zweite Gruppe überwiegt im be
trachteten Bereich; ihre Lagerstätten sind an die Randzonen von transgredierenden 
Flachmeeren gegen Hochgebiete gebunden (Fig. 1) und zumeist in Kalk-Dolomit
serien auftretend. Form und Gehalt der Erzkörper variieren sehr. Die Herkunft der 
Metalle ist meist diskutabel; submarine Tiefenbrüche, Durchpausen älterer Lager
stätten des Untergrundes oder Einschwemmung von Verwitterungsprodukten der 
Randgebiete kommen in Frage. - Die Isotopenverhältnisse werden ausführlich dis
kutiert. Die Blei-Isotopen der alpinen Lagerstätten weisen auf älteres Gesteinsblei, 
doch fehlt noch eine regionale vergleichende geochemische Bearbeitung der Lager
stätten des gesamten Mediterranraumes. Die Mannigfaltigkeit der Erscheinungen 
läßt trotz - oder wegen - der verschiedenartigen beschriebenen Fälle noch keine 
eindeutigen Merkmale für eine genetische Diagnose ableiten, aus der generelle Leit
linien für die Prospektion gefolgert werden können. 

1. Introduction 

The geographical area of research work stimulated during the period of the 
project has been limited to ore occurrences ofthe Mediterranean orogen and the bor
dering platforms of the European and African continents including Asia Minor. The 
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observations are restricted mainly to ore occurrences ofbase metals hosted in Meso
zoic, especially 'Iriassic dolomites and limestones. However, extensive investiga
tions by AMSTUTZ and his team (Heidelberg) about Pb-Zn mineralizations in car
bonate rocks in South America, Peru and Argentina have been included in this 
report, too (AMSTUTZ, 1978; DAHLHEIMER, 1980; LEVIN et al., 1973; HrnDES et al., 
1978; SAMANIOGO, 1982; SuREDA et al., 1984). 

Comprehensive works on Eastern Alpine deposits were composed by AssA
RETO et al. (1977 a, b, c)' BRIGO et al. (1977)' BRIGO et al. (1978)' SCHULZ et al. 
(1977), ÜMENETTO (1978) and others. From local and special studies the papers of 
ÜMENETTO et al. (1977)' BRUSCA (1978, HAGENGUTH et al. (1982)' HAGENGUTH 
(1983) may be mentioned. 

Beyond the region of the Eastern Alps research work about deposits in general 
should be mentioned, such as about strata-bound mineralizations in the Little Car
pathians (ILAVSKY, 1979; KANTOR, 1977), about the polymetallic deposits of the 
Western Balkan by MrncEVA-STEFANOVA (1978), about the Swiss part of the 
Western Alps (SCHMIDT et al., 1983), and about strata-bound deposits ofthe Iberian 
Peninsula by FoNTBOTE et al. (1983) and CASTROVIEJO (1982). 

In addition to these there are comprehensive publications from Algeria and 
Tunisia (FUCHS, 1978; VASILEFF et al., 1977). In the Mediterranean area however a 
systematic investigation and listing of strata-bound deposits in carbonate rocks has 
still tobe carried out, as for instance in Libya and Turkey, or have been set in motion 
in Greece. About 'Iriassic ore mineralizations in connection with acid effusive rocks 
in the Dobrogea (Romania) is reported by VLAD (1978). 

Investigations oflead-zinc occurrences hosted in Mesozoic rocks and covering 
the Hercynian Platform in France and Germany, are especially valuable for the com
parison with the ore mineralizations of the Mediterranean geosyncline (AMSTUTZ 
et al., in press). 

There are numerous publications about the mineral deposits in Upper Silesia 
available too, which give reason for new genetical interpretations (DzuLINSKI et al., 
1980; Nrnc, 1980; PAWLOSKA et al., 1980; GRUSZINSKY, 1982). 

Mainly as a result of organization problems methodical geochemical investi
gations were more or less confined to the Eastern Alps and for obvious reasons the 
large deposits ofBleiberg-Kreuth (Austria) and Mezica (Yugoslavia/Slovenia) were 
investigated most carefully. 

Further contributions and special studies can be subdivided into the fields of 
general geological observations, lithogenesis and dolomitization, ore structures, 
mineralogy and geochemistry including isotope geochemistry. 

Although considerable progress was achieved by the studies and correlated 
discussions within the working groups of the project, it must be confessed that the 
target, as outlined in the title, could not be attained. The complexity of the factors 
forming a single deposit and the varying significance of the heterogeneous features 
of thc deposits prevented the set up of a system of features which could enable a geo
logist to discover a new deposit with a reasonable risk by following the schedule. 
This aim was too ambitious and a lucky chance will furthermore remain a most wel
come compilation to careful geological studies while prospecting for a deposit. 
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2. Further contributions 

2.1. General geological contributions 

For the formation of hydrothermal ore mineralizations the following facts of a 
model are accepted: 

a) a source, resp. source rock supplying the metals, 
b) a hydrous medium for leaching and transport, 
c) geological traps combined with geochemical barriers. 
The leaching process is primarely controlled by the temperature and the 

chemical state ofthe leaching medium, especially solved gases or/and the salt con
tent, mainly NaCl being in question. 

Discussing the superpositions for the lead-zinc ore mineralization hosted in 
carbonate rocks, it is evident that at least two genetical groups can be distinguished: 

a) ore deposits connected and formed by sedimentary or diagenetic pro
cesses, 

b) ore deposits more or less directly related to volcanic or magmatic events. 
The two types of deposits are showing significant differences with respect to 

the energy level which can be observed in connection with the ore occurrences. The 
lead-zinc deposits which are related to endogen processes have been formed at a 
much higher energy level, than the deposits produced by exogen events. The term 
energy is considered for the temperature level of the leaching process depending on 
energetically controled geotectonic events. Of course deposits exist which show 
features pointing to both types. lt seems to be significant that the ambiguous obser
vations correspond to the position of these deposits in the whole system between 
endogen and exogen dominated by the ranges of distribution. That apparently is the 
reason for the nearly endless discussions about syngenesis and epigenesis. 

The different geoenergetic conditions in platforms, along their coastal margins 
andin areas of developing geosynclines, subduction and rifting zones, cause the con
ditions for different initial processes and the development of multiple ore mineraliza
tions, ranging from the sedimentary preenrichment on platforms up to black 
smokers in zones of rifting. 

A significant contribution to the understanding have been given by members of 
the working group, such as FucHs (1981 a) who set up a genetical system of base 
metal mineralizations hosted in carbonatic sediments and related to regional geotec
tonical events. 

The region ofthe project had been directed originally to the area ofthe Meso
zoic Mediterranean orogen including the bordering epicontinental sedimentary 
cover of adjacent platforms. All the mentioned geotectonic and geoenergetic situa
tions are found in this part ofthe earth crust (Fig. 1). However, the most ofthe con
tributions to the project are related to the European platform and the Eastern Alps. 
Therefore the emphasis has been on the exogen type of ore mineralizations. 

In the geotectonic stage of transgression epicontinental platforms are covered 
by the weathering products of older crystalline complexes forming horsts. If the 
climatic conditions exclude lateritization processes, the exogenic processes at first 
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Fig. 1. Lead-zinc ore mineralizations of Triassic age in the Western Mediterranean system 
(after a schematic representation according to FoxTBOTE et al., 1983) 

Abbreviations: 
l =Horsts 
2 = Transgressed platforms 
3 = Thinned and faulted continental crust 
4 = Oceanic crust of the Thetis 

Ore districts: 
AT, H Atlas Mountains, Morocco 
A Atlas Mountains, Algier 
T Atlas Mountains, Tunis 
ALP Eastern and Southern Limestone Alps 
D Dinarides 

N 
CEV 
US 
MV 
M 

Betic Cordillera 
Cevennes 
Upper Silesia 
Morvan 
Mechernich-Maubach 

supply clastic sediments. Chemical sediments follow in form of evaporitic intercala
tions and carbonatic rock series. The preenrichment of base metals can became 
apparented as well in the clastic sediments as in the superimposed carbonatic rock 
series or in intercalated pelitic schists. Generally geochemical anomalies can be 
found in the lowest carbonatic rock strata of mostly dolomitic composition. In many 
cases a widespread halo ofmetals can be observed distinctly above the Clark values, 
but richer metal concentrations are rather exceptional. The source in the metal 
content of the weathered crystalline complexes, such as apical parts of granitic in
trusions or preexisting ore deposits (KÖPPEL et al., 1983). Fig. 1 clearly shows the 
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connection ofhorsts with richer ore concentrations (FoNTBOTE et al., 1983). Analo
gous to the Permian copper shale the distribution od lead and zinc is conditioned by 
the morphology; lead prefers swells and zinc basins (CERNY, 1977). In the carbon
atic environment lead and zinc dominates and can be separated completely from 
copper and silver. For instance DROVENIK et al. (1983) reported that galena was 
purified by remobilization from some trace elements. 

The further concentration of lead and zinc is determined by the geological 
development of the platform. 

If the sediment cover is thin enough, the decomposition of biogenic substances 
into coal, oil and gas, salt diapirism and the activity of formation waters must be 
taken into consideration for late diagenetic and epigenetic metal concentrations. 
Younger magmatic activity in the crystalline basement is mostly an additional fac
tor to exogenic heat (WALTHER, 1983). Tectonic events producing deep faults are the 
precondition for geothermal systems. Remobilization of metals from the basement 
were described by ScHNEIDERHÖHN (1953) at first. He called it "tracing of deposits" 
(Durchpausen). For instance the remobilization of fahlore from Old Paläozoic depos
its into the superimposed mesozoic carbonate rocks was mentioned by GsTREIN 
(1983). 

The migration of the elements happens in different ways (RouTHIER, 1980). 
There is no doubt, that the evaporitic environment causes the migration of base 
metals during sedimentation and diagenesis (SCHNEIDER, 1972, 1978, 1980a, b, 
198la, b; FucHs, 1976; LAGNY, 1980 etc.). Therefore the identification of brine 
relics in carbonate rocks and in the ore bodies could be used as a geochemical 
prospecting tool (see below in the following chapter Geochemistry). 

The conditions for the formation oflead zinc deposits in the geosynclinal stage 
are similar to these in the overflooded platforms. Islands originated from the crystal
line and Palaeozoic basement, coast-lines and reefs with lagoons are possible. An 
additional factor is the geosynclinal volcanism. The contribution of the Triassic 
volcanism to the formation of lead zinc deposits in the Eastern and Southern Alps 
seems to be still an unsolved problem. The mostly potassium-rich acid volcanites 
could be preferably the source of lead, barium, thallium or fluorine, but the lead 
isotope composition of the ore lead doesn't confirm this hypothesis. However, later 
tectonic processes forming the Alpine orogen have prevented oil formation and 
activities of formation waters. Only in the Eastern part of the Northern Limestone 
Alps indications for ore mineralizations being probably related to formation waters, 
could be found. 

According to the platetectonics, the Eastern part of Mediterranean beginning 
with the Dinarides was influenced by the opening ofthe Tethys. The lead zinc depos
its are often directly related to volcanogenic, resp. magmatogenic processes 
(STRUCL, 1981). In the North of the Dinarides the first endogenic lead-zinc occur
rences have been mined at Zavrh/Slovenia (DROVENIK et al., 1980). The ore 
occured in silicified and recristallized Ladinian reeflimestone connected with hydro
thermally altered keratophyric tuff. The high-hydrothermal volcano-sedimentary 
ores are similar to some ore occurrences ofMiddle Triassic age in Crna Gora (Monte
negro). Other ore deposits are the siderite layers of Vares combined with base metal 
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mineralizations in the same area, Supleja Stijena, Podrinje etc. Ore structures and 
textures, mineralogy and geochemistry are significantly different from the exogenic 
type. 

While the exogen type oflead zinc deposits usually occurs in well defined parts 
ofmore or less thick sequences of carbonatic rock series, the lithological situation of 
endogen deposits is mostly an extraordinary one. The alteration phenomena on the 
surface are often remarkable. Therefore this type is easier to be prospected. Endo
gen deposits are very often characterized by pretty high grade ores. Generally it can 
be observed that the limits of variablity of ore deposits related to plutonic or volca
nogenic events are somehow smaller than patterns ofthe exogenic group. Naturally 
there are also deposits which can be classified as an intermediate type, showing 
features ofboth kinds of deposits, exogenic and endogenic ones. Submarine volcano
genic sources can be associated with sedimentary ore depositions in further dis
tance. The same situation applies to hot solutions emanating from feeder faults, for 
instance very well described by MINCEVA-STEFANOVA (1978) for the ore deposits of 
the type Sedmocislenici (Stara Planina, Bulgaria). 

Considering the suppositons for the formation of lead-zinc deposits in carbon
ate rocks we have to distinguish between regional and local factors: 

The basic regional factor is the presence of the metals, the basic local factor 
the existence of suitable geological traps to collect the metal compounds. 

The sources of the metals resp. their origin can be: 
a) Magmatogenic lead and zinc originated during some phases of the geo

synclinal stage. Mostly tuffites are the evidence for such events which often are not 
detectable at all. In that case sea water was very likely the medium for transport. 

b) Feeders which have received their metal compounds from the crust mostly 
by deep reaching tectonic faults or lineaments. 

c) Mobilization and re-deposition of lead and zinc pounced from elder deposits 
in an overlying younger sequence of strata. 

d) Decomposition of elder geological units which contained Pb-Zn (or other 
metals) at least in parts and redeposition of these minerals. 

The three suppositons a)-c) may have been efficacious and two or even all 
three of these phenomena may have been active with various intensity in the same 
deposit. 

Besides the sources and the traps the processes connected with the lithifi
cation, resp. diagenesis, generally are of major importance for the formation of an 
exogen deposit. Locally concentration of metals may have been produced by karst
phenomena. 

lt is a consequence of these manifold genetical models and the often after
wards overlapping evolutionary components, that the selection of prospecting 
strategy is much more difficult than in case of deposits, the origin ofwhich is directly 
detectable from endogen events. 

Very likely this system of exogen and endogen deposits may occur in different 
areas and under varying conditions even in pre-Triassic sequences, but it certainly 
will be more difficult to distinguish these two types due to alterations originating 
from their even more complicated history. 
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Finally we can characterize these two types and can expect in the areas of 
their distribution that methods selected and adapted to the observed features will 
lead to optimal results. This may facilitate the set up of a prospecting strategy but 
not more. The real work still has to be done by geological, geochemical and geo
physical methods. 

2.2. Lithogenesis and dolomitization 

The importance of facies bounderies for ore mineralization was reported by 
ÜERNY (1982). The microfacies is as revealing as macro-facial rock structures. In 
this respect the sedimentological interpretations offacial changes within the carbon
ate sequence is of vital importance, especially in the paleogeographic connection 
with reefs as proved byBECHSTÄDT (1875, 1979a, b) in the Bleiberg-Kreuth deposit. 

The importance of dolomitization for ore concentrations has already been 
mentioned to on several occasions. 

A geochemical model for the processes of dolomitization was set up by MÖL
LER et al. (1976). An investigation of the process of dolomitization by microprobe 
analysis was carried out by MrncEVA-STEFANOVA (1981). 

2.3. Ore structures 

The genetic interpretation of ore structures of this type of deposits was 
summarized by SCHULZ (1976). lt was completed by FoNTBONTE and AMSTUTZ 
(1980/1981) with respect to diagenetically crystallized rhythmites. 

In the project the genetic conception of Bleiberg-Kreuth was put into question 
as a result of outdated suggestions and short-time observations question by reason 
of the comparability of some types of ore structures occuring in the Pb-Zn ore 
mineralization of Upper Silesia (DzULINSKY et al., 1977 a, b, 1978). 

2.4. Mineralogy 

Among contributions of ore mineralogy especially the results by MINCEVA
STEFANOVA (1979, 1980) should be emphasized. AMOUR! et al. (1978) and DEVIGNE 
(1980) drew attention to the possible importance of sulphur-bacterial action in the 
formation of whisker-shaped galena. In the course of other investigations, such 
micro-crystallite formations were also found in the Eastern Alps (ScHROLL, 1980). 

In-situ measurements with secondary mass spectrometry (SIMS) made for the 
first time in Vienna by PIMMINGER (1983) and investigations with the scanning elec
tronic microscope (ScHROLL, 1981) showed that the insertion ofimportant trace ele
ments in sphalerites (such as germanium, gallium, thallium and arsenic) down to a 
range which cannot be resolved any more (ca. 1 µ2), must be present in the form of 
micromineral phases or domaines, so that a substitution in the sphalerit lattice can 
be excluded. 

2.5. Geochemistry 

The geochemical knowledge about carbonate rock hosted lead-zinc ores was 
presented by ScHROLL (1978) at the beginning ofthe project. The geochemical char
acterization of the Bleiberg type in comparison with other carbonate hosted lead-
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zinc mineralizations has again been discussed by SCHROLL (1983) at the end ofthe 
project. 

Geochemical investigations of the sedimentary rocks were connected with 
profiles of mineralized Triassic rock series (KRANZ, 1973, 1976; CERNY, 1977, 1978; 
HAGENGUTH, 1983). In green marls oflower Ladinian age tuffitic products could be 
identified (HAGENGUTH, 1983). Also in Raibl volcanogenic intercalations have been 
studied by JOBSTRAIBIZER, 1981). 

The content of chlorine in carbonate rocks and in ore bodies was recently in
vestigated by WoLTER et al. (1983) in the Bleiberg-Kreuth deposit. He reports on 
indications of halos with considerable brine concentrations in, as weil as around the 
sulphidic ore bodies. This phenomenon can be interpreted as remnant of the trans
porting solutions. Moreover there are investigations going on whether this phenome
non could be used as a prospecting tool. 

The distribution of fluorine in host rock sequences and especially its conspic
uous linkage with comparatively few and thin layers indicate that the substance for 
the primary syndiagenetic formation of fluorine cannot originate from the host rock. 

The lateral and vertical occurrence offluorine anomalies and their spatial con
nexion with Pb-Zn mineralizations may be used as a proximity indicator which may 
be valuable for paleogeographic reconstructions. This was proved by the Berlin 
working team for numerous large deposits of the Eastern and Southern Alps. 

The syndiagenetic origin of the fluorite is also proved by its characteristic 
content of the elements of the rare earth (REE) group, which is roughly the same as 
in the carbonate sediment. The subsequent diagenetic remobilization offluorites can 
be shown by the fractionating in the REE content (SCHNEIDER et al., 1975, 1977; 
HEIN et al., 1983). MöLLER et al. (1983) could interpret the distribution of gallium 
and germanium in sphalerites on the base of a physicochemical model. The results 
give evidence that the metals of Bleiberg type deposits have been leached at a low 
temperature range. Besides this, new data on the trace element distribution of 
galena and sphalerite are available but have only partly been published. 

2.6. Isotope geochemistry 

2.6.1. Carbon and oxygen isotopes 

The investigation of carbon and oxygen isotopes of the carbonatic rocks and 
the gangue carbonate minerals informs us about the origin ofthe water participating 
in the ore forming processes and the origin ofthe carbon dioxide. Diagenetic proces
ses influence the isotopic composition of oxygen preferably depending on the water
wallrock ratio. Hydrothermal ore fluids or meteoric waters can be recorded. 

The distribution ofthe isotopes ofboth elements in the carbonates ofthe Blei
berg type show that diagenetic processes are operating up to late diagenesis 
(SCHROLL et al., 1978; KAPPEL et al., 1982; DOLE NEC et al., 1983). 

2.6.2. Sulphur isotopes 

Systematical investigations of the sulphur isotope composition of sulphate 
and sulphide minerals support the evidence that in the Bleiberg type the sulphate is 
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derived from the sea water sulphate and biogenic processes have influenced the sul
phide sulphur during the early diagenesis. The remobilization of the sulphidic ores 
has mostly taken place in an open system (ScHROLL et al., 1983). Other investiga
tions were carried out by DROVENIK et al. (1976, 1980) and PAK et al. (1980), 
SCHROLL et al. (1983). 

The sulphur isotope composition reported from sulphidic ore minerals of the 
Bleiberg type alone however doesn't allow general statements about the admixture 
or the füll evidence ofvolcanogenic sulphur. Ore mineralizations of endogenic origin 
show sulphur isotope distributions, which are distinctly different (ScHROLL et al., 
1983). But a range of ö34S-values around zero was found too. In the case of a high 
temperature source and the existence of feeder faults transitions of ö34S-values to 
biogenic sulphur can be observed in some distance. 

2.6.3. Lead isotopes 

Extensive work for a better understandig ofthe origin oflead ore resulted from 
investigations of the lead isotopes in the area of the Eastern and Southern Alps. 
Abundant data of lead isotope compositions are available (KÖPPEL et al., 1976, 
1979; KöPPEL, 1983). Part ofthese data have tobe published in detail. Not only the 
isotopic composition of the ore lead, but also of rock lead was studied. The resulting 
data indicate that in deposits of the type Bleiberg the ore lead doesn't correspond 
with the rock lead. This applies also for some investigated potassium-rich acid vol
canites of Triassic age. The ore lead is isotopically very homogenous and must be 
introduced several times during a short period of time. The ore lead shows a model 
age of about little more than 300 my and it can be derived from ore lead and rock 
lead of the Old Paleozoic basement, originating from the Precambrian African plat
form. Ore lead from lead-zinc deposits of Morocco and Algier is comparable. Lead 
isotopes from the Hercynean platform and the Penninic area of the Alps are signifi
cantly different. This is true in the Alps for most of the lead ores of the Anisian and 
other Trias sie mineralizations deviating in their chemical and/ or mineralogical 
characteristics. 

Lead isotope data are reported from the strata-bound polymetallic deposits of 
the Western Stara Planina Mountains (Bulgaria) (AMOV et al., 1979) and from 
Upper Silesia (PAWLOWSKA et al., 1980). 

Endogen and exogen ore mineralizations can't be distinguished by the aid of 
lead isotopes alone. Weil mixed homogeneous leads are found in both types. Mixing 
of the magmatic melt with pelitic substances is operating in the same manner. 
However, radiogenic ore lead is limited to the area ofthe Alps indicating uneconomic 
small ore occurrences (KÖPPEL et al., 1983). 

2.7. Geochemical characterization 

The geochemical characterization (ScHROLL, 1978, 1984) can be of practical 
importance as it turned out that relations to metal concentration seem to exist, but 
these relations have to be worked out for certain parts of the Earth crust which to 
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their applicability in specific regions and at different times. The period oftime neces
sary for carrying out our project (6) of the Correlation Programme was too short in 
relation to the amount of the problems as a whole. Standardized comparative 
investigations covering the whole Mediterranean area or other parts of the crust 
could not be achieved. On the basis of systematic geochemical and isotope-chemical 
data characteristic parameters for the Triassic lead-zinc ores of the crustal area of 
the Eastern and Southern Alps could be deduced. 

Detailed geochemical investigations in the Eastern Alps suggest that in this 
part of the Earth crust larger Triassic deposits with high metal concentrations 
(x · 106 t) are bound to a certain concentration oftrace elements in lead-zinc ore, to a 
certain pattern of distribution of the sulphur isotopes in the sulphides and sulphates 
and, above all, to a weil defined, very homogenous distribution of lead isotopes. 
These results were for the first time applied with good results in a regional study 
about prospecting of lead-zinc mineralizations in the Austrian part ofthe Karawan
ken mountains (CERNY et al., 1981). 

lt is necessary to continue this work in this direction, as the importance ofthis 
problem for the exploration of base metals is obvious, especially for the developing 
countries, and it seems likely that with modern methods and concepts the manifold 
problems can be solved. 

3. Conclusions 

Although it was not possible to find general "diagnostic features" for the min
eralization of the base metals in carbonate rocks on a global scale, it turned out that 
in principle there do exist two types of deposits: one group which is related to exogen 
processes and a second group depending directly to endogen events. In the Mediter
ranean these two types do occur in seperate areas which are marked by their specific 
geological position. The deposits related to endogen processes are not at all occuring 
in carbonate rocks only so. They are characteristic for the active orogenic belt in the 
Dinarides. The deposits depending on exogen processes occur in Central Europe in 
the pre-Alpine and Alpine geosyncline in North Africa and on the epicontinental 
platforms as f. g. in Upper Silesia. 

The methods ofprospecting must be appropriate to the two differing genetical 
models which are owing to respective features of the deposits. 

The mineralizations in carbonate rocks, from late pre-Cambrian onwards, are 
showing very similar phenomena even if they are different in origin and geologic 
evolution. Synchronous metallic deposits in carbonate rocks are confined to shallow 
water sediments with delta-reef- and lagoonal deposits. 

On purpose we suggest the term "synchronous" instead of syngenetic or sed
imentary, because it is only possible in very rare cases to verify that the ore has been 
deposited on the bottom ofthe sea, which would be the supposition when speaking of 
"sedimentary". Synchronous-as we understand the terminus-may also include the 
processes of lithification-or the events during diagenesis. 

292 



Acknowledgement 

Finally we thank all officers and official bodies having supported the IGCP
Project 6, which-although not successful with regard to the title-could achieve con
siderable progress concerning the global occurrence of lead-zinc deposits and 
especially those in the Mediterranean. 

References 
(selected papers related to the project 73/0/6) 

AMOUR!, M„ DEVIGNE, J. P., and FucHs, Y. (1978): Paleobacteria and lead-zinc mineraliza
tion at Bled Zelfane (Central Tunisia). Miner. Deposita. (Berlin), Vol. 13, 183-189. 

AMov, B. G„ MINCEVA-STEFANOVA, J„ and BALDJIEVA, Ts. T. (1979): New data on the lead 
isotopic composition of galenas from the stratabound polymetallic deposits in the Western 
Stara Planina Mountain, Bulgaria (in Russian). Geochimija (USSR), 4, 535-554. 

AMSTUTZ, G. c„ and FONTNONTE, L. (1985): Correlative observations on the lead-zinc
(barite-fluorite) occurrences in the Germanic Triassic lithofacies of Central Europe. Geol. 
Jb. (Hannover) (in press). 

AMSTUTZ, G. C. (1978): Zu einer Metallogenie der Zentralen Anden von Peru (about a metallo
geny of the Central Andes of Peru). Forsch. Geol. Paläont„ 44/45, 151-158. 

AssERETO, R„ JADOUL, F., and ÜMENETTO, P. (1977 a): Stratigraphia et metallogenesi de! 
settore occidentale del distretto a Pb, Zn, fluorite e barite di Gorno (Alpi Bergamasche). 
Riv. Ital. Paleont. (Milano), Vol. 83, 3, 395-532. 

AssERETO, R., BRUSCA, C„ GAETANI, M„ et al. (1977 b): The Pb-Zn mineralization in the 
Triassic ofthe Dolomites; geological history and genetic interpretations. L'lndustria Mine
ralia (Roma), No. 231, 1-32. 

AssERETO, R„ BRUSCA, C„ GAETANI, M„and JADOUL, F. (1977 c): The Pb-Zn mineralization 
in the Triassic of the Dolomites; geological and genetic interpretations. L 'Industria Minera
lia (Milano), 1-34. 

BECHSTÄDT, TH. (1975): Zyklische Sedimentation in erzführendem Wettersteinkalk in Blei
berg-Kreuth (Kärnten, Österreich) (Cyclic sedimentation in the ore bearing Wetterstein
limestone of Bleiberg-Kreuth, Carinthia, Austria). N. Jb. Geol. Paläont. Abh. (Stuttgart), 
Vol. 149/1, 73-95. 

BECHSTÄDT, TH. (1978): Faziesanalyse permischer und triadischer Sedimente des Drauzuges 
als Hinweis auf eine großräumige Lateralverschiebung des Ostalpins. Jb. Geol. B.-A. 
(Wien), Vol. 12111, 1-121. 

BECHSTÄDT, TH. (1979): The lead-zinc deposit of Bleiberg-Kreuth (Carinthia, Austria): Palin
spastic situation, paleography and ore mineralization. Verh. Geol. B.-A. (Wien), 1978/3, 
221-235 (1979), Proceed. 3rd ISMIDA (leoben 1977, 47-61. 

BRIGO, L„ KosTELKA, L„ 0MENETTO, P„ et al. (1977): Comparative reflections on four Alpine 
Pb-Zn deposits. In: Time- and Strata-bound Ore Deposits, KLEMM, D. D. et al„ (ed.), 
Springer-Verlag Berlin, 273-293. 

BRIGO, L„ and ÜMENETTO, P. (1978): The lead and zinc ores ofthe Raibl (Cave del Predil) 
zone in northern Italy. In: Ergebnisse der Österr. Projekte des Internationalen Geologi
schen Korrelationsprogrammes (IDCP) bis 1976. (ZAPFE, H„ ed.), Österr. Akad. Wiss. 
Erdwissenschaft!. Komm„ Schriftenreihe Vol. 3, 103-110. 

BRUSCA, C. (1978): II giacimento di Salafossa nel quadro della geologia de! Trias delle Dolo
miti. Bollettino Assoc. Mineralia Subalpina, Torino, Vol. 16/1, 21-35. 

293 



CASTROVIEJO, R. (1982): Strata-bound ores of Spain: Newly discovered features and their 
interpretations. In: Ore Genesis. The State of Art, AMSTUTZ, G. C., et al. (ed.), Springer
Verlag Berlin-Heidelberg-New York, 565-572. 

CERNY, 1. (1977): Zur Fazies und Blei/Zink-Verteilung im "Anis" der Karawanken. Carinthia 
II (Klagenfurt), 167/87, 59-78. 

CERNY, 1. (1978): Geochemie "anisischer" Sedimentgesteine in den Nordkarawanken. Carin
thia II (Klagenfurt), 168/88, 55-70. 

CERNY, 1. (1982): Sulfidvererzung an der Wende Karn/Nor in Karbonatgesteinen der Drau
kalkalpen. Mitt. Ges. Geol. Bergbaustud. Österr. Wien, 28, 109-120. 

CERNY, 1., SCHERER, J., and ScHROLL, E. (1982): Blei-Zink-Verteilungsmodell in stilliegen
den Blei-Zink-Erzrevieren der Karawanken. Archiv f. Lagerstättenforschung GBA (Wien), 
Vol. 2, 15-22. 

CERNY, 1. (1983): Pb-Zn Erzmineralisation in Dolomitgesteinen der Draukalkalpen (Kärnten, 
Österreich). In: Ore Mobilization in the Alps and SE-Europe (PETRASCHECK, W. E., ed.), 
Schriftenreihe der Erdwissenschaftlichen Komm., Österr. Akad. Wiss., Springer-Verlag 
Wien-New York, Vol. 6, 39-52. 

DALHEIMER, M. (1980): Konkordante und diskordante Erzführung am Domode Yauli, Zen
tral Peru. Geow. Lateinamerika Koll. Heidelberg, 17-18. 

DEVIGNE, J. P. (1980): Action paleo-bacterienne dans !es mineralisation plombiferes strati
formes. XXVI Int. Geol. Congr. Abstr. Paris, Resumes, No. 26, Vol. 3, 927. 

DoLENEC, T., Ku§EJ and PEZDIC, J. (1980): The isotopic composition of oxygen and carbon 
in lead and zinc deposits of Northern Karavanke. In: Mineral Deposits of the Alps 
(SCHNEIDER, H. J., ed.), Springer-Verlag Berlin-Heidelberg-New York-Tokyo, 176-
188. 

DROVENIK, M., STRUCL, 1., and PEZDIC, J. (1980): Izotopska sestava zvepla v svincevocin
kovih nahajalisc severnik Karavank. Rud.-Metal Zb. (Ljubljana), Vol. 27, No. 2-3, 179-
197, No. 4, 413-436. 

DROVENIK, M., DuHOVNIK, J., and PEZDIC, J. (1976): The sulfur isotope composition of sul
fides from ore deposits in Slovenia (in Slovenian) Rud. Met. Zb. (Ljubljana) Vol. 24, No. 2-
3, 195-246. 

DROVENIK, M., PLENICAR, M., and DROVENIK, F. (1980): Nastanek rudisc v SR Sloveniji. 
Geologija, Razprave in Porocila (Ljubljana), Vol. 23/I, 1-157. 

DROVENIK, M. (1983): Mobilization of ore and gangue minerals in some slovenian mineral de
posits. In: Ore Mobilization in the Alps and SE-Europe (PETRASCHECK, W. E., ed.), Schrif
tenreihe der Erdwissenschaftlichen Komm., Österr. Akad. Wiss., Springer-Verlag Wien
New York, Vol. 6, 75-81. 

DzuLYNSKI, S. (1977 a): Comments on the genesis of the Eastern Alpine Zn-Pb deposits. 
Miner. Deposita, 12, 219-233. 

DzuLYNSKI, S., and SAss-GusTKIEWICZ, M. (1977 b): Comments on the genesis of the 
Eastern-Alpine Zn-Pb deposits. Miner. Deposita (Berlin), Vol. 12, No. 2, 219-233. 

DzuLYNSKI, S., and SAss-GusTKIEWICZ, M. (1978): Ore breccias in the Triassic rocks ofthe 
Cracow-Silesian region (Poland). In: Ergebnisse der Österr. Projekte des Internationalen 
Geologischen Korelationsprogrammes (IGCP) bis 1976. (ZAPFE, H., ed.), Österr. Akad. 
Wiss., Erdwissenschaft!. Komm., Schriftenreihe Vol. 3, 125-130. 

DzuLYNSKI, S., and SAss-GusTKIEWICZ, M. (1980): Dominant ore-forming processes in the 
Crakow-Silesian region. In: Proceed. of the 5th IAGOD Symp. (Snowbird), Schweizerbart 
Stuttgart (RIDGE, J. D., ed.), Vol. I, 415-430. 

FoNTBONTE, L., and AMSTUTZ, G. C. (1980): New observations on diagenetic crystallization 
rhythmites in the carbonate facies of the Triassic of the Alpujarrides (Betic Cordillera, 

294 



Southern Spain). 1. Symp. Diagenesis. Barcelona 1980. Rev. Inst. Inv. Geol. Barcelona 
1980, Vol. 34, 293-310. 

FoNTBONTE, L., and AMSTUTZ, G. C. (1982): Observations on ore rhythmites of the Trze
bionka Mine, Upper Silesia-Cracow, Poland. In: Ore Genesis. The State of the Art 
(AMSTUTZ, G. C., et al., eds.), Springer-Verlag Berlin-Heidelberg-New York, 83-91. 

FONTBONTE, L., and AM STUTZ, G. C. (1983): Facies and sequence analysis of diagenetic crys
tallization rhythmites in strata-bound Pb-Zn-(Bba-F) deposits in the Triassic of Central 
and Southern Europe. In: Mineral Deposits ofthe Alps (SCHNEIDER, H. J., ed.), Springer
Verlag Berlin-Heidelberg-New York-Tokyo, 347-358. 

FUCHS, Y. (1976): Apropos de quelque exemples de relation entre alterations et concentra
tions metalliferes (Pb, Zn, Cu, U, Ba, Sr, F, ... ) dans Je domaine epicontinental. Bull. Soc. 
Geol. Fr., XVIII, 1, 91-94. 

FucHs, Y. (1978 a): Über die Erzlagerstätten im Tertiär von Tunesien und Constantinois (Ost
Algerien). Verh. Geol. B.-A., Vienna, 3, 311-319, 1978/3, Proceed. 3rd ISMIDA (Leoben 
1977), 127-145. 

FucHs, Y. (1978 b): Sur un exemple de relation entre une mineralisation barytique et un milieu 
a evaporites; Je gite de Pessens (Aveyron) Reunion R.C.P. 459, avril 1978, Paris. In: Sc. de 
Ja Terre, Nancy, 22, 2, 127-146. 

FUCHS, Y. (1980 a, b): Sur l'importance des eaux connees pour la formation de certains 
gisement en milieux evaporitiques. Bull. Centr. Rech. Explor. Prod. Elf Aquitaine, 4, 1, 
433-443. 

FUCHS, Y. (1980 b): Sulfates et sulfures - Gites en milieu carbonate. Quelque exemples abstr., 
XXVI Intern. Geol. Congress, Paris, Sect. XIII. 

FUCHS, Y. (1981 a): Les mineralisation des milieux Carbonates de Ja platforme epicontinentale. 
Mem. Soc. Geol. Ital., 22, 35-51. 

FUCHS, Y. (1981 b): On some aspects ofthe relationship between mineralization and evaporitic 
facies, abstr. Fourth Int. Symp. Min. Alps (ISMIDA), Berchtesgaden, 71. 

GRUSZINSKY, H. (1982): The genesis of the zinc-lead ore deposits of Upper Silesia. In: Ore 
Genesis. The State of Art (AMSTUTZ, G. C., et al., eds.), Springer-Verlag Berlin-Heidelberg
New York, p. 92-95, 1982. 

GsTREIN, P. (1983): Über mögliche Umlagerungen von Fahlerz devonischer Schwazer Dolo
mit wie auch in der angrenzenden Schwazer Trias. In: Ore Mobilization in the Alps and SE
Europe (PETRASCHECK, W. E., ed.), Schriftenreihe der Erdwissenschaftlichen Komm. 
Österr. Akad. Wiss., Springer-Verlag Wien-New York, Vol. 6, 65-74. 

HAGENGUTH, G. (1983): Geochemische und fazielle Untersuchungen an den Maxerbänken im 
Pb-Zn-Bergbau Bleiberg-Kreuth/Kärnten. Doctor thesis Univ. Wien, 1-120. 

HAGENGUTH, E., BOBER, E., GöTZINGER, M. A., and LEIN, S. (1982): Beiträge zur Geologie, 
Mineralogie und Geochemie der Pb-Zn-Vererzungen Annaberg und Schwarzenberg (Nie
derösterreich). Jahrb. Geol. B.-A. Wien, 125, 112, 155-218. 

JoBSTRAIBIZER, P. (1981): Mineralogia, chimismo e transformazioni diagenetiche nelle tufiti 
mediotriassico delle serie calcareo-tufacea de! giacimento di Raibl (Cave di Predil-Friuli). 
Mem. Sei. Geol. Ital. (Padova), Vol. 34, 355-386. 

HEIN, U. F„ and SCHNEIDER, H. J. (1983): Fluorine anomalies accompanying the Alpine Pb
Zn deposits compared to the geochemistry of their fluorites. In: Mineral Deposits of the 
Alps (SCHNEIDER, H. J., ed.), Springer-Verlag Berlin-Heidelberg-New York-Tokyo, 198-
212. 

HIRDES, W., and AMSTUTZ, G. C. (1978): Geologische und metallogenetische Untersuchun
gen im nördlichen Atacocha-Distrikt, Zentralperu, am Beispiel der Blei-Zink-Grube Mach
ciin. Geol. Jb. D., Vol. 28, 55. 

295 



ILAVSKY, J. (1979): Stratiforme Erze in den Westkarpaten und ihre gegenseitigen Korrelatio
nen. Verh. Geol. B.-A„ Wien, 1978/3, 393-402 (1979), Proceed. 3rd ISMIDA (Leoben 1977), 
219-228. 

LEVIN, P„ and AMSTUTZ, G. C. (1973): Neue Untersuchungen über schichtgebundene Lager
stätten im zentralen Ost-Peru. Forsch. Geol. Paläont„ Münster, 31132, 211-237. 

KANTOR, J. (1977): Pb-Zn-ores ofthe Westcarpathian Triassic and the distribution oftheir sul
phur isotopes. In: Time- and Stratabound Ore Deposits (KLEMM, D. D„ et al„ eds.), Sprin
ger-Verlag Berlin. 

KAPPEL, F„ and ScHROLL, E. (1982): Ablauf und Bildungstemperatur der Blei-Zink-Ver
erzung Bleiberg-Kreuth/Kärnten. Carinthia II (Klagenfurt), Vol. 127 /2, 49-62. 

KÖPPEL, V„ and KoSTELKA, L. (1976): The isotopic composition of ore-lead from Bleiberg 
(abstr.). Symposium Delft, Amsterdam, 1976. 

KÖPPEL, V„ and ScHROLL, E. (1979): Bleiisotopenzusammensetzung von Bleierzen aus dem 
Mesozoikum der Ostalpen. In: Third international symposium on the mineral deposits of 
the Alps (HOLZER, H. F„ et al„ eds.), Austria, Geol. Bundesanst„ Verh„ No. 3, 403-
409. 

KÖPPEL, V. (1983): Summary of lead-isotopes data from ore deposits of the Eastern and 
Southern Alps. Some metallogenetic and geotectonic implications. In: Mineral Deposits of 
the Alps (SCHNEIDER, H. J„ ed.), Springer-Verlag Berlin-Heidelberg-New York-Tokyo, 
162-168. 

KRANZ, J. R. (1973): Die Strontium-Verteilung in den Arlbergschichten (Oberes Ladin) des 
Klostertales (Vorarlberg), Nördliche Kalkalpen. N. Jb. Geol. Paläont. Mh„ Stuttgart, 3, 
170-187. 

KRANZ, J. R. (1976): Stratiforme und diskordante Zink-Blei-Anomalien im erzhöffigen Oberen 
Wettersteinkalk (alpine Mitteltrias). Mineral. Deposita, Berlin, Vol. 11, 6-23. 

LAGNY, P. (1980): Les gisements stratiformes associes aux evaporites. Position dans Je temps 
et place dans l'espace des bassins sedimentaire evaporitiques. Bull. Centr. Rech. Expl. Elf 
Aqu„ Pau, 4, 1, 445-4 78. 

MINÖEVA-STEFANOVA, J. (1978): Geological position and mineralogy ofthe polymetallic de
posits in the Western Balkan Mountains confined to Triassic sediments. In: Ergebnisse der 
Österr. Projekte des Internationalen Geologischen Korelationsprogrammes (IGCP) bis 
1976. (ZAPFE, H„ ed.), Österr. Akad. Wiss. Erdwissenschaftl. Komm„ Schriftenreihe 
Vol. 3, lll-123. 

MINÖEVA-STEFANOVA, J. (1978): On the causes for localization ofstratabound-type ores in 
the Iskär gorge (in Russian): Compt. rend. Acad. bul. Sei„ T. 31, No. 10, 1329-1331. 

M1NÖEVA-STEFANOVA, J. (1979): Paragenetische und geochemische Bedeutung der Minera
lien von den Bravoit-, Cobaltin- und Linneit-Gruppen in den Polymetallvererzungen des 
.Stratabound"-Typs in den Balkaniden. Verh. Geol. B.-A. (Wien) 1978/3, p. 419-435, Pro
ceed. 3rd ISMIDA (Leoben 1977), p. 245-261. 

MINÖEVA-STEFANOVA, J„ with BONEV, 1., and PUNEV, L. (1980): Pearceite with an inter
mediate unit cell-first find in nature (in Bulgarian). Geochem. mineral. petrol., Sofia, 
Vol. 11, 13-34. 

MINÖEVA-STEFANOVA, J. (1981): Electron-microprobe investigations of the dolomitization 
and its relationship with the sulphide mineralizations in the polymetallic deposits confined 
to the Triassic calcareous sediments in the Western Balkan, abstr. Proceed. 4th ISMIDA, 
Berchtesgaden, Oct. 4-10, 45, 1981. 

MöLLER, P„ RAJAGOPALAN, G„ and GERMANN, K. (1976): A geochemical model fordolomiti
zation based on material balance; Part II. Trace element distribution during dolomitization. 
Geol. Jb. D. 20, Hannover, 57-76. 

296 



MÖLLER, P., DuLSKI, P., and SCHNEIDER, H. J. (1983): Interpretations ofthe Ga and Ge dis
tribution in sphalerite. In: Mineral Deposits of the Alps (SCHNEIDER, H. J., ed.) Springer
Verlag Berlin-Heidelberg-New York-Tokyo, 213-222. 

Nrnc, M. (1980): Model of formation of Cracovian-Silesian type zinc-lead deposit of Bolesan 
near Olkuz (Poland). In: Proceed. ofthe 5th IAGOD Symp. (Snowbird), Schweizerbart Stutt
gart (RrnaE, J. D., ed.), Vol. I, 431-444. 

ÜMENETTO, P., and VAILATI, G. (1977): Ricerche geominerarie nel settore centrale de! di
stretto a Pb, Zn, fluorite e barite di Gorno (Lombardia). L'lnd. Miner. (Milano), 25-
44. 

ÜMENETTO, P. (1979): Significant ore fabric relationships in the lead, zinc, fluorite and barite 
deposits of the Triassic province (ltalian Southern Alps). Ann. Soc. Geol. Belgique, 
Vol. 102, 519-529. 

PAK, E., and ScHROLL, E. (1980): Schwefelisotopenzusammensetzung von Baryten aus den 
Ost- und Südalpen (Sulphur isotope composition of barites of the Eastern and Southern 
Alps). Tschermaks Min. Petr. Mitt., Vol. 27, 79-91. 

PAWLOWSKA, J., and WEDOW, H. (1980): Strata-bound zinc-lead deposits ofthe Upper Sile
sian region, Poland-a review of some recent research. In: Proceed. of the 5th IAGOD Symp. 
(Snowbird), Schweizerbart Stuttgart (RIDGE, J. D., ed.), Vol. I, 467-486. 

PETRASCHECK, W. E. (1977): Metallogenese von Laurion-Granitischer Herd oder Paleokarst? 
- Annales Geologiques des Pajies Helleniques, Tom. Bd. 46, Athen. 

PETRASCHECK, W. E. (1967): Die Blei-Zinklagerstätten in Kalken des westlichen Taurus, 
M.T.A. Bull. 68. Ankara. 

PIMMINGER, M. (1983): In-situ Spuren- und Isotopenanalyse mit Sekundärionen-Massen
spektromonie (SIMS). Doctor thesis Techn. Univ. Wien, 1-137. 

SAMANIEGO, A. (1982): Correlation of strata-bound mineral deposits in the Early Cretaceous 
Santa Metallotect of North and Central Peru. In: Ore Genesis. The State of Art (AMSTUTZ, 
G. C., et al., eds.), Springer-Verlag Berlin-Heidelberg-New York, 508-527. 

SCHMIDT, S. TH., and AMSTUTZ, G. C. (1983): Mineralogical investigat.ions of strata-bound 
Pb-Zn-Ba occurrences in the Triassic in Central Switzerland. In: Mineral Deposits of the 
Alps (SCHNEIDER, H. J., ed.), Springer-Verlag Berlin-Heidelberg-New York-Tokyo, 117-
127. 

SCHNEIDER, H. J. (1972): The problem of the ore-mobilization and -transport in the lead-zinc
ore deposits ofthe East-Alpine Middle Triassic Beds. Proc. 2nd Internat. Symposium on the 
Mineral Deposits of the Alps, Bled 1971, Geologija, Razprave in Porocila (Ljubljana), 
Vol. 15, 217-219. 

SCHNEIDER, H. J., MÖLLER, P., and PAREKH, P. P. (1975): Rare Earth element distribution 
in fluorites and carbonate sediments ofthe East-Alpine Mid-Triassic sequences in the Nörd
liche Kalkalpen. Miner. Deposita (Berlin), Vol. 10, No. 4, 330-344. 

SCHNEIDER, H. J., MöLLER, P., PAREKH, P. P. etal. (1977): Fluorine contents in carbonate 
sequences and rare earth distribution in fluorites of Pb-Zn deposits in East-Alpine Mid
Triassic. Miner. Deposita (Berlin), Vol. 12, 22-36. 

ScHROLL, E. (1978): Zur Korrelation geochemischer Charakteristika der Blei-Zink-Lager
stätte Bleiberg-Kreuth mit anderen schichtgebundenen Vererzungen in Karbonatgesteinen 
(Bleiberg-Kreuth). In: Ergebnisse der österr. Projekte des Internationalen Geologischen 
Korrelationsprogrammes (IGCP) bis 1976 (ZAPFE, H., ed.), Österr. Akad. Wiss., Erdwis
senschaftliche Komm., Schriftenr., Vol. 3, 131-158. 

ScHROLL, E., and EICHER, U. (1978): Sauerstoff- und Kohlenstoffisotopen-Bestimmungen 
von einigen Kalksteinen und Kalziten aus der Blei-Zink-Lagerstätte Bleiberg-Kreuth/ 
Kärnten. Anz. Öst. Akad. Wiss., math.-naturw. Kl., Nr. 2, 1-3. 

297 



ScHROLL, E. (1981): REM-Untersuchungen an Schalenblenden: Ein Beitrag zur As- und Tl
Führung von Sphaleriten. Fortschritte der Mineralogie, Vol. 59/1, 178-179. 

ScHROLL, E., SCHULZ, 0., and PAK, E. (1983): Sulphur isotope dist'"ibution in the Pb-Zn-depo
sit Bleiberg/Carinthia). Miner. Deposita, Vol. 18, 17-25. 

ScHROLL, E. (1983): The geochemical characterization ofthe Bleiberg type in comparison with 
other carbonate hosted lead-zinc mineralizations. In: Mineral Deposits of the Alps 
(SCHNEIDER, H. J., ed.), Springer-Verlag Berlin-Heidelberg-New York-Tokyo, 189-197. 

ScHROLL, E. (1984): Geochemical indicator parameters oflead-zinc ore deposits in carbonate 
rocks. In: WAUSCHKUHN et al. (eds.), Syngenesis and Epigenesis in the Formation ofMin
eral Deposits, Springer-Verlag Berlin-Heidelberg, 294-305. 

SCHULZ, 0. (1976): Typical and non-typical sedimentary ore fabrics: Handbooks of Strata
bound and Stratiform Ore Deposits (WOLF, K. H., ed.), Elsevier, Amsterdam, Vol. 3, 295-
338. 

SCHULZ, 0., and ScHROLL, E. (1977): Die Pb-Zn-Lagerstätte Bleiberg-Kreuth; Stand der geo
wissenschaftlichen Forschung 1976, Projekt 2437, 2776 S. Verh. Geol. B.-A., Austria, 
Vol. 1977, No. 3, 375-386. 

STRUCL, 1. (1981): Die schichtgebundenen Blei-Zink-Lagerstätten Jugoslawiens. Mitt. Österr. 
Geol. Ges., Vol. 74/75, 307-322. 

SUREDA, R. J., and AMSTUTZ, G. C. (1981): Neue Untersuchungen· über die schichtgebunde
nen Pb-Zn-Lagerstätten in der Sierra de Aguilar, Provinz Jujuy, Argentinien. Zbl. Geol. 
Paläont. 1, 494-504. 

VASILEFF, L., and PoPov, A. (1977): Formations minerales et zones metallogeniques de Ja 
Tunesie. Geol. Balcanica (Sofia), Vol. 7/4, 43-56. 

VLAD, S. (1978): Metallogeneza Triasica di zona Tulcea (Dobrogea di Nord). St. Cerc. geol. 
geofiz. geogr. Geologie (Bucaresti), Vol. 23, 249-258. 

WoLTER, R., and SCHNEIDER, H. J. (1983): Saline relics offormation water in the Wetter
steinkalk and their genetical connection with the Pb-Zn mineralization. In: Mineral De
posits of the Alps (SCHNEIDER, H. J., ed.), Springer-Verlag Berlin-Heidelberg-New York
Tokyo, 223-230. 

Other references: 

ROUTHIER, P. (1980): Ou sont !es metaux pour l'avenir1 BRGM, Orleans. 
ScHNEIDERHÖHN, M. (1953): Fortschritte in der Erkenntnis sekundär-hydrothermaler und 

regenierter Lagerstätten. N. Jb. Min. Mh. 9/10, 223-237. 

298 



„. 

,. 

• 
• 

MAJOR ORE DEPOSITS 

Copper: 

• lflO•twr•r t:11IM• l 
0 #AUtr• Hl'LAt:•Nclf1 „„. . • 1 • . , .. ,,-.. 
Cl „.,„ "„ • 
• #AS~ Ollf6 r•HIOU16 CO#l'L/61 J 

Q NAIStr/6 o•• rs TllA„FOll#I 

Pb-Z~Cu: 

n ,.,„ 1,„. .,„_ ., •• ,; •• D SllAlllf-NETASONArtt: Tri'] 
• 'IOLt:Alftt:-HD,_lfrAllF 
1:1 N61ASONA11C 

A Sb 1 
V Hg. j 
•Au 
A ICI 
0 Cr 

„,„,.,„ ..•• , -- 11•oe•11• 
---- ur• t:llE1At:/60US 

--- .NIUSJ/t: - LOWD 

---- 111/AISlt: 

o c::::::J o suru•• ZOlf/6 
0 

..... „.- ..•......... ·~ 
-· „. -····. '-· ~„ -· .„---•• !-„· 

.- ~- ... ·- „ .• 

• c 

1 

0 
l 

s 1 A 
1 

• • • 

N 
p 

1 

L 
r E 

UNITS RELATED ro: 

16111/AllY 'IOLt:AltlC-llf1•usw• 'rOLt:ANlt: t:ONl'L/61 

(Z01f6 OF At:Fl'rlZArtOlfrJ 

I ' su•aut:rtOlf ZOlf/6 (UTE t:•CTAt:/601/S - lfE0961f J 

,~~/!., /celr-1lt1l111 •••l'l••••I 

8/ 
r-1 Ol'HIOL f16 t:O#l'LEl/65 (JUllASSlt:-~ ISlAHD AK (Hllll-ontlH1lo-

L__j LOW•• t:lll"TAt:/60C8 ~.a„trt•I JfllASSlt: - CllE rA -
CEOUS 

0 c::J O 500km 1-:-:-:-:-:~ r•IASS/C IHTllAt:OHTIH/6HD.L 11/FFIHG 
1 1 1 ' -,--,--


	SchriftR_Erdw_Komm_8_001
	SchriftR_Erdw_Komm_8_002
	SchriftR_Erdw_Komm_8_003
	SchriftR_Erdw_Komm_8_004
	SchriftR_Erdw_Komm_8_005
	SchriftR_Erdw_Komm_8_006
	SchriftR_Erdw_Komm_8_007
	SchriftR_Erdw_Komm_8_008
	SchriftR_Erdw_Komm_8_009
	SchriftR_Erdw_Komm_8_010
	SchriftR_Erdw_Komm_8_011
	SchriftR_Erdw_Komm_8_012
	SchriftR_Erdw_Komm_8_013
	SchriftR_Erdw_Komm_8_014
	SchriftR_Erdw_Komm_8_015
	SchriftR_Erdw_Komm_8_016
	SchriftR_Erdw_Komm_8_017
	SchriftR_Erdw_Komm_8_018
	SchriftR_Erdw_Komm_8_019
	SchriftR_Erdw_Komm_8_020
	SchriftR_Erdw_Komm_8_021
	SchriftR_Erdw_Komm_8_023
	SchriftR_Erdw_Komm_8_024
	SchriftR_Erdw_Komm_8_025
	SchriftR_Erdw_Komm_8_026
	SchriftR_Erdw_Komm_8_027
	SchriftR_Erdw_Komm_8_028
	SchriftR_Erdw_Komm_8_029
	SchriftR_Erdw_Komm_8_030
	SchriftR_Erdw_Komm_8_031
	SchriftR_Erdw_Komm_8_032
	SchriftR_Erdw_Komm_8_033
	SchriftR_Erdw_Komm_8_034
	SchriftR_Erdw_Komm_8_035
	SchriftR_Erdw_Komm_8_037
	SchriftR_Erdw_Komm_8_038
	SchriftR_Erdw_Komm_8_039
	SchriftR_Erdw_Komm_8_040
	SchriftR_Erdw_Komm_8_041
	SchriftR_Erdw_Komm_8_042
	SchriftR_Erdw_Komm_8_043
	SchriftR_Erdw_Komm_8_044
	SchriftR_Erdw_Komm_8_045
	SchriftR_Erdw_Komm_8_046
	SchriftR_Erdw_Komm_8_047
	SchriftR_Erdw_Komm_8_048
	SchriftR_Erdw_Komm_8_049
	SchriftR_Erdw_Komm_8_050
	SchriftR_Erdw_Komm_8_051
	SchriftR_Erdw_Komm_8_053
	SchriftR_Erdw_Komm_8_054
	SchriftR_Erdw_Komm_8_055
	SchriftR_Erdw_Komm_8_056
	SchriftR_Erdw_Komm_8_057
	SchriftR_Erdw_Komm_8_058
	SchriftR_Erdw_Komm_8_059
	SchriftR_Erdw_Komm_8_060
	SchriftR_Erdw_Komm_8_061
	SchriftR_Erdw_Komm_8_062
	SchriftR_Erdw_Komm_8_063
	SchriftR_Erdw_Komm_8_064
	SchriftR_Erdw_Komm_8_065
	SchriftR_Erdw_Komm_8_066
	SchriftR_Erdw_Komm_8_067
	SchriftR_Erdw_Komm_8_068
	SchriftR_Erdw_Komm_8_069
	SchriftR_Erdw_Komm_8_070
	SchriftR_Erdw_Komm_8_071
	SchriftR_Erdw_Komm_8_072
	SchriftR_Erdw_Komm_8_073
	SchriftR_Erdw_Komm_8_075
	SchriftR_Erdw_Komm_8_076
	SchriftR_Erdw_Komm_8_077
	SchriftR_Erdw_Komm_8_078
	SchriftR_Erdw_Komm_8_079
	SchriftR_Erdw_Komm_8_080
	SchriftR_Erdw_Komm_8_081
	SchriftR_Erdw_Komm_8_082
	SchriftR_Erdw_Komm_8_083
	SchriftR_Erdw_Komm_8_084
	SchriftR_Erdw_Komm_8_085
	SchriftR_Erdw_Komm_8_087
	SchriftR_Erdw_Komm_8_088
	SchriftR_Erdw_Komm_8_089
	SchriftR_Erdw_Komm_8_090
	SchriftR_Erdw_Komm_8_091
	SchriftR_Erdw_Komm_8_092
	SchriftR_Erdw_Komm_8_093
	SchriftR_Erdw_Komm_8_094
	SchriftR_Erdw_Komm_8_095
	SchriftR_Erdw_Komm_8_096
	SchriftR_Erdw_Komm_8_097
	SchriftR_Erdw_Komm_8_098
	SchriftR_Erdw_Komm_8_099
	SchriftR_Erdw_Komm_8_100
	SchriftR_Erdw_Komm_8_101
	SchriftR_Erdw_Komm_8_103
	SchriftR_Erdw_Komm_8_104
	SchriftR_Erdw_Komm_8_104_001
	SchriftR_Erdw_Komm_8_105
	SchriftR_Erdw_Komm_8_106
	SchriftR_Erdw_Komm_8_107
	SchriftR_Erdw_Komm_8_108
	SchriftR_Erdw_Komm_8_109
	SchriftR_Erdw_Komm_8_110
	SchriftR_Erdw_Komm_8_111
	SchriftR_Erdw_Komm_8_112
	SchriftR_Erdw_Komm_8_113
	SchriftR_Erdw_Komm_8_114
	SchriftR_Erdw_Komm_8_115
	SchriftR_Erdw_Komm_8_116
	SchriftR_Erdw_Komm_8_117
	SchriftR_Erdw_Komm_8_118
	SchriftR_Erdw_Komm_8_119
	SchriftR_Erdw_Komm_8_120
	SchriftR_Erdw_Komm_8_121
	SchriftR_Erdw_Komm_8_122
	SchriftR_Erdw_Komm_8_123
	SchriftR_Erdw_Komm_8_124
	SchriftR_Erdw_Komm_8_125
	SchriftR_Erdw_Komm_8_126
	SchriftR_Erdw_Komm_8_127
	SchriftR_Erdw_Komm_8_128
	SchriftR_Erdw_Komm_8_129
	SchriftR_Erdw_Komm_8_130
	SchriftR_Erdw_Komm_8_131
	SchriftR_Erdw_Komm_8_132
	SchriftR_Erdw_Komm_8_133
	SchriftR_Erdw_Komm_8_134
	SchriftR_Erdw_Komm_8_135
	SchriftR_Erdw_Komm_8_136
	SchriftR_Erdw_Komm_8_136_001
	SchriftR_Erdw_Komm_8_137
	SchriftR_Erdw_Komm_8_138
	SchriftR_Erdw_Komm_8_139
	SchriftR_Erdw_Komm_8_140
	SchriftR_Erdw_Komm_8_141
	SchriftR_Erdw_Komm_8_142
	SchriftR_Erdw_Komm_8_143
	SchriftR_Erdw_Komm_8_144
	SchriftR_Erdw_Komm_8_145
	SchriftR_Erdw_Komm_8_146
	SchriftR_Erdw_Komm_8_147
	SchriftR_Erdw_Komm_8_148
	SchriftR_Erdw_Komm_8_149
	SchriftR_Erdw_Komm_8_150
	SchriftR_Erdw_Komm_8_151
	SchriftR_Erdw_Komm_8_152
	SchriftR_Erdw_Komm_8_153
	SchriftR_Erdw_Komm_8_154
	SchriftR_Erdw_Komm_8_155
	SchriftR_Erdw_Komm_8_156
	SchriftR_Erdw_Komm_8_157
	SchriftR_Erdw_Komm_8_158
	SchriftR_Erdw_Komm_8_159
	SchriftR_Erdw_Komm_8_160
	SchriftR_Erdw_Komm_8_161
	SchriftR_Erdw_Komm_8_162
	SchriftR_Erdw_Komm_8_163
	SchriftR_Erdw_Komm_8_164
	SchriftR_Erdw_Komm_8_165
	SchriftR_Erdw_Komm_8_167
	SchriftR_Erdw_Komm_8_168
	SchriftR_Erdw_Komm_8_168_001
	SchriftR_Erdw_Komm_8_169
	SchriftR_Erdw_Komm_8_170
	SchriftR_Erdw_Komm_8_171
	SchriftR_Erdw_Komm_8_172
	SchriftR_Erdw_Komm_8_172_001
	SchriftR_Erdw_Komm_8_173
	SchriftR_Erdw_Komm_8_174
	SchriftR_Erdw_Komm_8_175
	SchriftR_Erdw_Komm_8_176
	SchriftR_Erdw_Komm_8_177
	SchriftR_Erdw_Komm_8_178
	SchriftR_Erdw_Komm_8_179
	SchriftR_Erdw_Komm_8_180
	SchriftR_Erdw_Komm_8_181
	SchriftR_Erdw_Komm_8_182
	SchriftR_Erdw_Komm_8_183
	SchriftR_Erdw_Komm_8_184
	SchriftR_Erdw_Komm_8_185
	SchriftR_Erdw_Komm_8_186
	SchriftR_Erdw_Komm_8_187
	SchriftR_Erdw_Komm_8_188
	SchriftR_Erdw_Komm_8_189
	SchriftR_Erdw_Komm_8_190
	SchriftR_Erdw_Komm_8_191
	SchriftR_Erdw_Komm_8_192
	SchriftR_Erdw_Komm_8_193
	SchriftR_Erdw_Komm_8_194
	SchriftR_Erdw_Komm_8_195
	SchriftR_Erdw_Komm_8_196
	SchriftR_Erdw_Komm_8_197
	SchriftR_Erdw_Komm_8_198
	SchriftR_Erdw_Komm_8_199
	SchriftR_Erdw_Komm_8_200
	SchriftR_Erdw_Komm_8_201
	SchriftR_Erdw_Komm_8_202
	SchriftR_Erdw_Komm_8_203
	SchriftR_Erdw_Komm_8_204
	SchriftR_Erdw_Komm_8_204_001
	SchriftR_Erdw_Komm_8_205
	SchriftR_Erdw_Komm_8_206
	SchriftR_Erdw_Komm_8_207
	SchriftR_Erdw_Komm_8_208
	SchriftR_Erdw_Komm_8_209
	SchriftR_Erdw_Komm_8_210
	SchriftR_Erdw_Komm_8_211
	SchriftR_Erdw_Komm_8_212
	SchriftR_Erdw_Komm_8_213
	SchriftR_Erdw_Komm_8_214
	SchriftR_Erdw_Komm_8_215
	SchriftR_Erdw_Komm_8_217
	SchriftR_Erdw_Komm_8_218
	SchriftR_Erdw_Komm_8_218_001
	SchriftR_Erdw_Komm_8_219
	SchriftR_Erdw_Komm_8_220
	SchriftR_Erdw_Komm_8_221
	SchriftR_Erdw_Komm_8_222
	SchriftR_Erdw_Komm_8_223
	SchriftR_Erdw_Komm_8_224
	SchriftR_Erdw_Komm_8_225
	SchriftR_Erdw_Komm_8_226
	SchriftR_Erdw_Komm_8_227
	SchriftR_Erdw_Komm_8_228
	SchriftR_Erdw_Komm_8_229
	SchriftR_Erdw_Komm_8_230
	SchriftR_Erdw_Komm_8_230_001
	SchriftR_Erdw_Komm_8_231
	SchriftR_Erdw_Komm_8_232
	SchriftR_Erdw_Komm_8_233
	SchriftR_Erdw_Komm_8_235
	SchriftR_Erdw_Komm_8_236
	SchriftR_Erdw_Komm_8_237
	SchriftR_Erdw_Komm_8_238
	SchriftR_Erdw_Komm_8_238_001
	SchriftR_Erdw_Komm_8_239
	SchriftR_Erdw_Komm_8_240
	SchriftR_Erdw_Komm_8_241
	SchriftR_Erdw_Komm_8_242
	SchriftR_Erdw_Komm_8_243
	SchriftR_Erdw_Komm_8_244
	SchriftR_Erdw_Komm_8_244_001
	SchriftR_Erdw_Komm_8_244_003
	SchriftR_Erdw_Komm_8_245
	SchriftR_Erdw_Komm_8_246
	SchriftR_Erdw_Komm_8_247
	SchriftR_Erdw_Komm_8_248
	SchriftR_Erdw_Komm_8_249
	SchriftR_Erdw_Komm_8_251
	SchriftR_Erdw_Komm_8_252
	SchriftR_Erdw_Komm_8_253
	SchriftR_Erdw_Komm_8_254
	SchriftR_Erdw_Komm_8_255
	SchriftR_Erdw_Komm_8_256
	SchriftR_Erdw_Komm_8_257
	SchriftR_Erdw_Komm_8_258
	SchriftR_Erdw_Komm_8_259
	SchriftR_Erdw_Komm_8_260
	SchriftR_Erdw_Komm_8_261
	SchriftR_Erdw_Komm_8_262
	SchriftR_Erdw_Komm_8_263
	SchriftR_Erdw_Komm_8_264
	SchriftR_Erdw_Komm_8_265
	SchriftR_Erdw_Komm_8_266
	SchriftR_Erdw_Komm_8_267
	SchriftR_Erdw_Komm_8_268
	SchriftR_Erdw_Komm_8_269
	SchriftR_Erdw_Komm_8_271
	SchriftR_Erdw_Komm_8_272
	SchriftR_Erdw_Komm_8_273
	SchriftR_Erdw_Komm_8_274
	SchriftR_Erdw_Komm_8_275
	SchriftR_Erdw_Komm_8_276
	SchriftR_Erdw_Komm_8_277
	SchriftR_Erdw_Komm_8_278
	SchriftR_Erdw_Komm_8_279
	SchriftR_Erdw_Komm_8_280
	SchriftR_Erdw_Komm_8_281
	SchriftR_Erdw_Komm_8_282
	SchriftR_Erdw_Komm_8_283
	SchriftR_Erdw_Komm_8_284
	SchriftR_Erdw_Komm_8_285
	SchriftR_Erdw_Komm_8_286
	SchriftR_Erdw_Komm_8_287
	SchriftR_Erdw_Komm_8_288
	SchriftR_Erdw_Komm_8_289
	SchriftR_Erdw_Komm_8_290
	SchriftR_Erdw_Komm_8_291
	SchriftR_Erdw_Komm_8_292
	SchriftR_Erdw_Komm_8_293
	SchriftR_Erdw_Komm_8_294
	SchriftR_Erdw_Komm_8_295
	SchriftR_Erdw_Komm_8_296
	SchriftR_Erdw_Komm_8_297
	SchriftR_Erdw_Komm_8_298
	SchriftR_Erdw_Komm_8_36001

