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' There are some new indications that this taxen has a Iongerrange and 
may weil reach the (?Middle) Norian. 

Abstrakt 

Nove vyskumy v tisovskom 
lome. teda na typovej lokalite 
rovnomennych tisovskych va
pencov, povazovanych za karn 
ske, priniesli prekvapujuci po
znatok o ich spodno- a stredno
norickom veku . Dostatocne to 
preukazuje fauna konodontov 
a amonitov. 

Z litologickeho hl'adiska je 
mozne V lome odkryte vapence 
zaradi.f do dvoch hlavnych faci 
alnych z6n: k svahovej facii 
a k rifovemu VyYOjU V sirsom 
zmysle . 
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Zusammenfassung 

Die Bearbeitung des Stein
bruches in Tisovec, der Typus
lokalität des gleichnamigen, für 
karnisch gehaltenen Kalkes, er
brachte das überraschende Er
gebnis eines norischen Alters. 
Dieses ist durch Conodonten 
und Ammoniten hinreichend 
abgesichert. 

ln lithologischer Hinsicht 
können die im Steinbruch auf
geschlossenen Gesteine zwei 
Hauptfaziesbereichen zugeord
net werden : einer Slope-Fazies 
und einer Riffentwicklung im 
weitesten Sinne. 

Z litologickeho ako aj strati 
grafickeho hl'adiska v tisov
skom lome odkryte masivne no
ricke vapence zodpovedaju vy
chodoalpskemu dachsteinske
mu vapencu a V dösledku toho 
by sa tak mali aj nazyvaf 
(obr. 6). Oznacenie .. tisovsky" 
vapenec by sa teda na oznaco
vanie takychto vapencov nema
lo pouzivaf. 

Z toho dövodu je na oznace
nie skutocnych vrchnokarn
skych riasovych vapencov, kto
re boli dosial' V Iiterature tykaju
cej sa vapencovych Alp ozna
covane ako .. tisovske" , potreb
ne zaviesf nove pomenovanie . 
Navrhuje sa pre ne pomenova
nie waxenecke vapence (Wa
xeneck-Kalk) (typovy profil Klei
nes Waxeneck, mürzalpsky pri 
krov. obr. 2). 

COMPARATIVE STUDY 

ln lithologischer wie auch in 
stratigraphischer Hinsicht ent
sprechen die im Steinbruch Ti 
sovec aufgeschlossenen massi
gen norischen Kalke vollkom
men dem ostalpinen Dach
steinkalk und sind folglich auch 
so zu benennen (Abb. 6). Die 
Bezeichnung .. Tisovec-Kalk" ist 
dagegen einzuziehen. 

Aus diesem Grund war eine 
Neubenennung jener echten 
oberkarnischen Algenkalke nö
tig , die bisher in der Literatur 
über die Kalkalpen unter der 
Bezeichnung .. Tisovec-Kalk" 
geführt wurden. Für sie wird die 
Bezeichnung Waxeneck-Kalk 
(Typusprofil Kleines Waxeneck, 
Mürzalpendecke. Abb.2) vorge
schlagen. 
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lntroduction 

Most of the fieldwork on whieh this paper is based was 
earried out in the frame of the respeetive Austrian and Slo
vak regional mapping programmes. Field mapping is still in 
progress and detailed paleontologieal work will be a future 
task. The ealeisponges eolleeted so far in the Austrian 
working area (leg. LOBITZER) at present are under study by 
eolleagues from Erlangen University. The eomparatively 
searee and often poorly preserved eoral faunawill be evalu
ated by Mrs. Doe. E. Roniewiez, Warsaw. Therefore, in or
der not to eonfuse the Iiterature by inadequate fossil deter
minations, we do not refer to our preliminary determina
tions in the frame of this paper. 

We also have to state that all the poor English in this pa
per is in the responsibility of the Austrian/Siovak authors, 
Sal Mazzullo did not forget his mother language! 

For the sake of brevity, in the remainder of this paper we 
often refer to the Anisian to Cordevolian sequenee as "Mid
dle Triassie". ln the study area, Middle Triassie roeks in
clude diverse Iithoiogie types, eaeh with a distinet faunal 
assemblage. 

Wetterstein carbonate platforms of the easternmost 
Northern Calcareous Alps 

Published data on the facies distribution in the Wetter
stein Limestone of the easternmost Northern Caleareous 
Alps are searee and the only doeumentation so far is the 
unpublished map in the PhD-Thesis by LOBITZER (1971 ), 
followed by several short aeeounts by LOBITZER 
(1972-1988) and MANDL (1985-1987) . ln the following 
paragraphs we shortly summarize the results of our field in-
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vestigations concerning Wetterstein Limestone in the 
Schneeberg nappe. 

Details on the biota and their communities will be 
worked out in a joint effort with colleagues from Erlangen 
University (particularly the calcisponges) in cooperation 
with experts from various other institutions. 

The Schneeberg nappe as part of the Higher Alpine 
Nappe System provides excellent exposures both on larger 
karst plateaus (Rax and Schneeberg) and in scattered 
smaller exposures, isolated either by tectonics or erosion, 
which stretch eastward towards the easternmost margins 
of the Northern Calcareous Alps (Figs. 2,3) . Equivalents of 
the Schneeberg nappe have been cored also in the subsur
face of the Vienna Basin (~ . g. Tattendorf drill hole with 
Wetterstein reef-facies) by OMV AG. 

The Rax Plateau provides excellent exposures of a pro
grading carbonate platform over slope sediments. ln the 
southwest an extensive platform edge reef (the Heukuppe
Predigtstuhl reef complex) interfingers in its lower parts 
towards the south with upper slope Iimestones and tow
ards the northeast with near-reef lagoonal , in part peritidal, 
limestones. The slope sediments (Plate 1, Figs . 6,8,9 ; 
Plate 2, Figs. 1 ,2,6) comprise various allodapic Iimestones 
and variegated micrites, often with pronounced deeper wa
ter biota , including ammonites, conodonts, .. filaments" and 
radiolarians. The ., reef-belt" clearly stretches from the up-

permost slope to a considerable distance into the platform . 
ln the field the intensive cementation by radiaxial fibrous 
calcite , often of grossolithic character, is most conspicu 
ous. Larger biota are rather scarce and maximum in the de
cimeter size range. A variety of calcisponges (inozoans and 
sphinctozoans) , Tubiphytes and more scarcely corals pre
dominante. Brachiopods are the most important reef
dwellers . Small Jenses of pinkish micritic Iimestone of Hall
statt-type, occasionally with .,zebra" -neptunian dykes or 
stromatactis -shaped fabrics occur within the reef. They 
clearly show deeper-water biota (Piate 2, Figs. 3,4,5) and al
so contain stratigraphically valuable conodonts and foram 
inifera (LOBITZER 1986, LOBITZER et al. 1988). Towards the 
north , or northeast, the reef belt interfingers either with 
grainstones .or with birdseye limestones, both of them con 
tain the characteristic dasycladacean alga Teutloporella 
herculea and very often abundant solenoporaceans and/or 
porostromate algae. ln a transitional zone .,mixed" biota, 
such as Teutloporella, solenoporaceans/porostromate al 
gae and sphinctozoans and/or corals may occur together. 
Patchy dolomitization affects as weil the reef and also the 
lagoonal sediments. 

Fig. 1. Situation map of studied exposures 

Localities Examined 

1 Vajarska, Mt. Krslenica 

2 Baske Plateau 

5 Nordkette Range (Mt. Hafelekar) 

6 Rax Plateau 
3 Plesivec Plateau (Siovak Karst) 
4 Silica Karst Plateau 

7 Schneeberg Plateau 

200 km 
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C f( E N 
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10 km 

Location map of Wetterstein carbonate platforms and coeval basin deposits in the eastern 
part of the Northern Calcareous Alps, Austria. Compiled from AMPFERER & SPENGLER 1931, CORNELIUS 
1936, 1951, PLÖCH!NGER 1982, TOLLMANN 1976, WESSELY 1983, FUCHS 1984 and own mapping (MANDL 1983-
1986 unpubl.). 

Northern Calcareous Alps : 
~ Cretaceous 

mainly Triassic, local Jurassie 

Wetterstein dolomite l 
Wetterstein Iimestone Lower Carnian 

Hallstatt Iimestones to 
Reifling Formation Upper Anisian 
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~ Main nappe boundaries 
LF Lunz/Frankenfels nappe system 
R Reisalpen nappe 
U Unterberg nappe 
G Göller nappe 

HW Hohe Wand I Mürzalpen nappe 
S Schneeberg nappe 

Fig .: 
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Towards the east, respectively northeast the plateaus of 
the Schneeberg and Gahns (Fig. 3) show again a complex 
patchwork of various carbonate platform sediments which 
are very similar to the Rax plateau. The reefs interfinger in 
their lower parts with various slope sediments (MANDL 
1987, LOBITZER 1986). One gets the impression, that deep
er water steep fjord-like channels cut into the carbonate 
platforms. 

Also further towards the east (Fig. 3) Wetterstein Lime
stone in reef-facies (Schacherberg, Asandberg, Kehr) and 
lagoonal environments (Hinterberg , Dürrenberg, Talberg, 
Kienberg) are weil exposed as documented by LOBITZER 
1986; LOBITZER-PIROS 1987; MANDL 1985, 1986). 
Many excellent papers on the Wetterstein depositional sys
tem of the western Northern Calcareous Alps have been 
published , among thel!' BRANDNER-RESCH (1981), DON
OFRIO et al. (1979), FLUGEL (1982), GERMANN (1960,1971), 
HENRICH (1982), OTT (1967,1973), SARNTHEIN (1965,1967) , 
SCHNEIDER (1964), TOSCHEK (1968), and WOLFF (1973) . 

Wetterstein carbonate platforms (WCP) of the Inner 
West Carpathians (IWC) 

The WCP are the most widespread in the eastern part of 
the IWC (Fig . 6), less in the western part (Fig. 5) and rela 
t ively scarce are in the central portion of the IWC (not illus
trated) . This is due to the fact that WCP are mainly bind 
with Silicic (before "Gemeric") tectonic unit which is pre
served mainly in these two areas. ln the middle part of the 
IWC the Silicic unit is present only in small overliers, but 
encroaching of the WCP into tectonic and paleogeographic 
area of Hronic (the Choc nappe) is of interest. 

ln the western part of IWC however still remains the 
problern if WCP are really part of higher nappes of Silicic, 
or presence of WCP is due to facial change of Hronic (the 
Choc nappe) in westward direction. 

WCP of the western part of IWC (Fig. 5) 

lf we push aside occurrences of Wetterstein Iimestones 
in deep drillings of Vienna basin, the nearest outcrops of 
WCP to Northern Calcareous Alps (NCA) in IWC are in 
White Hills of Male Karpaty Mts. between Vajarska and 
Trstin (Fig . 5, Fig . 8) and in neighbouring Brezovske Karpaty 
Mts. (the Veterling, Havranica and Jablonica nappes). 

Structural correlation with NCA is rather controversial, 
because distinguished tectonic units (the Choc and higher 
nappes) are older than Gosau sediments, while in NCA tec
tonic units are upper Jurassie to Paleogene in age. 

On the other hand, there are no problems in facial and li 
thostratigraphic correlation - it is a direct continuation and 
prolongation of facial zones from NCA with analogical se
quences in the underlier and overlier. 

Further to the North rests of W,CP are preserved in Cach
ticke Karpaty Mts. and Strazovska hornatina Mts. in higher 
nappes (Nedzov and Strazov nappe) with interference to 
the Choc nappe (into Bebrava Group of M. Mahel' 1979a). 

Wetterstein carbonate platforms are here mostly of pro
grading (regressive) type - they are growing towards the 
basins over basinal sediments. These are mostly represent
ed by the Reifling , less by the Schreyeralm limestones. 
Higher up slope facies of the Raming limestones, often 
with turbidites, forereef breccias, Iimestones of reef barrier 
follow and the cycle is terminated with back-reef and la
goonal facies , often dolomit ized. 

More detailed data about individual Wetterstein carbo
nate platforms of this region may be found mainly in the 
works by M. Mahel' (1979a , 1979), J . Bystricky (1972, 1973, 
1982), J . Bystricky - M. Mahel' (1970), J . Michalik (1984), 
J . Hanacek (1976), G. Kolosvary (1958-1967), E. Jablonsky 
(1973) , M. Perzel (1966), S. Bucek (1988), P. Masaryk (in 
press) and J . Salaj et al. (1987) . 

For more detailed illustration of the Wetterstein Iime
stone facies two areas have been chosen: Baske reef com -

plex S of Omsenie in Strazovska hornatina Mts. (Fig . 7) and 
Veterlin and Havranica nappes in Male Karpaty Mts. 
(Fig. 8). 

Mt. Baske is rest of a huge reef area : back-reef and la
goonal parts of complex are scattered amidst dolomites. ln 
Veterlin nappe almost exclusively reefal Iimestones and 
fore -reef breccias (demonstrated kindly by J . Michalik) are 
represented , for Havranica nappe lagoonal Wetterstein 
Iimestones are typical (J . Bystricky 1973, S. Bucek 1988). 

Wetterstein carbonate platforms in the inner part of the 
West Carpathians, eastern Slovakia (Fig. 6). 

ln th is region Wetterstein Iimestones form widespread 
karst plateaus of Slovak Karst , Murar\ plateau and Stratens
ka hornatina Mts. The most detailed data on facies distribu
tion of Wetterstein carbonate platforms are available from 
the Slovak Karst (J . Bystricky 1964, 1972, J. Mello 1974, 
1975a, 1975b, 1975b, 1977, r.. Gaal 1982, E. Jablonsky 1973a, 
1973b, 1973c, M. Kochanova-J. Mello-M. Siblik 1975). On 
Murar\ plateau mainly dasycladacean zones of back-reef 
and lagoonal area were studied (J . Bystricky 1986). ln Stra
tenska hornatina Mts. both reefal (Vel'ky Sokol, Geravy) 
and lagoonal (Pelc, Glac) facies of Wetterstein Iimestones 
are richly represented, but they have not been studied in 
detail until now. 

For il lustration of facial relations of this region WCP of 
Silica nappe on Zadiel and Jasov karst plateau (of Slovak 
karst) have been chosen (Fig . 9). WCP is cut here in two 
partial units which are dipping slightly to the south . Basinal 
facies are represented on the northern side by Nadaska and 
Reifling limestones. Reets are concentrated also near to 
the northern margin of the plateaus (in the overlier of the 
basinal facies) in both subunits. Back-reet and lagoonal fa 
cies are developed in overlying parts of reef (with some 
patch -reefs) southwards. 

Middle Triassie depositional system in the area studied 

Sedimentary facies 

Four principal depositional facies units are recognized in 
platform carbonates of the Wetterstein Limestone : (1) peri 
t idal , (2) lagoonal, (3) reef, and (4) associated grossoolite
breccia facies . Distal -slope and basin deposits comprise 
fore-platform facies. 

Accordingly, a briet treatment of Middle Triassie facies is 
presented herein as background for the sections on deposi
tional systems and diagenesis that follow. 

Peritidal facies. This facies includes rocks deposited 
in intertidal and supratidal environments. 

Syndepositional marine cements are characteristic fea
tures of these rocks. Evidence of periodic hypersalinity and 
locally, subaerial exposure, during the deposition of these 
beds is indicated in several outcrop sections, particularly in 
central and western Austria (BRANDNER & RESCH 1981 ). 
Similar facies are known in Tethyan Upper Triassie (i.e., 
LOBITZER 1974) as weil as Permian rocks in the Guadalupe 
Mountains of New Mexico-Texas (MAZZULLO & HEDRICK 
1985), the United Kingdom (SMITH 1981 ; HARWOOD 1986; 
KALDI 1986) and Southern Alps (NOE 1987). 

Lagoonal facies. Rocks of this facies are generally 
massive bedded, locally bioturbated and partly dolomitic 
Iimestones with a diverse biota of various dasycladacean 
(prominently including the genus Teutloporella) , solenopor
acean and codiacean algae, molluscs, echinoderms, 
sponges, corals, brachiopods, bryozoans, foraminifera and 
ostracods. Textures vary from wackestone to grainstone, 
the latter lithology being particularly abundant in transition
al zones between lagoonal and reef facies (the "reefflat cal 
carenite " facies of BRANDNER & RESCH 1981). Patch reefs 
up to approximately one cubicmeter in size occur very 
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scarcely in the lagoon . They consist of buildups made up by 
branching corals of "Thecosmilia" -type. Brachiopods are 
conspicuous reef dwellers, their clams can be observed in 
considerable quantity entrapped between the coral 
branches. The immediate transitional area "behind" the 
reef - the near-reef lagoon platform - is often character
ized by grainstones, boundstones or birdseye-limestones 
with mixed biota consisting of reef debris and Teutloporella 
as typical element of the near reef lagoon. ln some cases 
flats with abundant in situ growth of solenoporaceans are 
most characteristic ; they are either represented by grain 
stones or by birdseye-limestones. 

Reef facies. The most intensely studied facies of the 
Wetterstein is by far, reefal Iimestones (Piate 1, Fig. 3) . 
These buildups are composed of diverse biotic assem
blages of sphinctozoan and other calcisponges, corals 
(" Thecosmilia ", " Montlivaltia", " Thamnasteria"), Tubi
phytes, bryozoans, codiacean and solenoporacean algae 
(and possible squamariaceans), foraminifera, echinoderms, 
molluscs, and brachiopods (MELLO 1975a; BRANDNER & 
RESCH 1981 ). Tubiphytes alone locally occurs as relatively 
thick platform-margin reef buildups such as in the Vajars
ka-Mt. Krslenica outcrops area of Slovakia (Fig. 5) . This or
ganism similarly is a major faunal constituent of Permi~n 
rocks throughout the world (MAZZULLO & CYS 1977; FLU
GEL 1981a; SMITH 1981). Rocktextures of reefal deposits 
generally are wackestones and packstones; boundstones 
resulting in large part , from syndepositional marine cemen
tation, are also very common in this facies . 

MAZZULLO & LOBITZER (1988) compared the biotic 
compositions, settings, and diagenetic attributes of Upper 
Permian (Guadalupian, Capitan) and Tethyan Triassie reefs, 
noting the persistence and similarity of major reef-forming 
organisms in these Permian and Middle Triassie lime
stones. 

Notwithstanding evolutionary changes in specific taxa, 
the biotic compositions o( the Capitan (and other Permian 
sections in the world : FLUGEL 1981a; SMITH 1981; HAR
WOOD 1986; KALDI 1986; NOE 1987) and Middle Triassie 
reefs are very similar at several phyllogenetic Ieveis, and 
are clearly distinct from those of Tethyan Upper Triassie 
reefs. Both the Permian and Middle Triassie reefs are com
posed mainly of calcisponges, Tubiphytes and lesser num
bers of corals (rugosans in the Permian, scleractinians in 
the Triassic). Spongiastromata and possible squamaria 
cean algae are important contributors to the Middle Trias
sie reefs, whereas organisms of similar encrusting habit, 
namely the problematical alga Archaeolithoporella, appar
ently occupied the same ecologic niche in the Ca_pitan 
(MAZZULLO & CYS 1978) and other Permian reefs (FLUGEL 
1981a; SMITH 1981). ln contrast, Tethyan Upper Triassie 
reefs are dominated by scleractinian corals ( Thecosmilia 
types). Phylloid algae are known as a minor constituent in 
the Capitan reef (BABCOCK 1977), and REID (1986) noted 
their persistence into the Mesozoic, describing occur
rences in Upper Triassie (Norian) reef carbonates in Cana
da. To date, however, we have not found phylloid algae in 
any of the Triassie reefs examined in the study area. ln ad
dition to their biologic makeup, Permian and Middle Trias
sie reefs are also similar in terms of their diagenetic histo
ries, both having been extensively syndepositionally ce
mented in th~. marine environment (MAZZULLO & CYS 
1977, 1978; FLUGEL 1981a; SMITH 1981). ln Upper Triassie 
reefs, syndepositional marine cements are relatively un 
common (MAZZULLO & LOBITZER 1988). 

According to our opinion a biogenic reef framework in 
the sense of a wave-breaking structure- as e.g. in the La
test Triassie Steinplatte reef crest - did not exist in the 
Wetterstein reefs of the eastern Northern Calcareous Alps. 
Practically all "reef" -organism are of comparatively small 
dimensions of several centimeters only. Coral -buildups of 
giant dimensions are missing as weil as also other potential 
wave breaking organisms. One gets the impression, how
ever, that a rigid "framework" could be constructed by 

a combination of pervasive submarine early diagenetic ce
mentation and various encrusting organisms. The remark
able fact of immediate interfingering of the "reef" -proper 
with lagoonal birdseye Iimestones is considered as prove 
for platform-edge reefs and not an upper slope situation. 
Typical assemblages of a deeper water slope, as silici
sponges, ammonites, radiolarians and relevant foraminifera 
are missing. Scattered very small lenses of variegated -
pinkish, yellowish or grey - micritic Iimestones with con 
spicuous cement growth of "zebra" -type and stromatactis 
like features can be seen within the reef of Heukuppe on 
Rax-Piateau and even more scarcely on Schneeberg-Pla
teau as weil. We call them ",enses of Hallstatt-type lime
stone" . Similar features are weil documented also in the 
Dachsteinkalk reefs (Hoher Göll : Zankl 1969; Mitteralpe/ 
Hochschwab-Piateau: Lobitzer 1971, Hohenegger- Lobitzer 
1971 ; and Gosaukamm/Dachstein-Piateau). The biofacies 
indicates a deeper water environment and in many cases 
also allows a Stratigraphie dating. The biota comprise con
odonts, "filaments" (thin pelecypod shells), spicules of sili 
ceous sponges, and ammonites. 

Grossoolite facies. A conspicuous feature of plat
form-edge facies in the Wetterstein Limestone is the devel
opment of coarse breccias (Piate 1, Fig . 5) and locally, in 
reef and outer-lagoonal (reef-flat aprons) sand facies, 
coarse skeletal rudites with interparticle "grossoolite" ce
ments. The term "grossoolite" (or "grossoolith") refers to 
thick, laminated, isopachous coatings of coarsely crystal
line calcite cement (generally radiaxial-fibrous fabrics) and 
calcite-replacive dolomite around lithoclasts and skeletal 
particles (LEUCHS 1928; SANDER 1936 [and 1951 transla
tion]; GERMANN 1971 ). Although SANDER (1936) initially 
interpreted these crystalline coatings as being of organic 
origin, they are now regarded as inorganic cements (GER
MANN, 1971; MCKENZIE & LISTER 1983). The term "gross
oolite facies" is herein also applied in the textural sense, to 
those coarse, reef-associated breccias ("grossoolite-brec
cias") and skeletal calcirudites that are lithified by gros
soolitic cements. The component clasts in the gross
oolite-breccia facies are commonly angular and generally 
poorly sorted through a vertical section of such rocks, 
ranging in size from a few centimeters to several decime
ters in diameter. Within individual beds, however, the 
clasts typically are relatively weil sorted such that the inter
particle matrix is occluded nearly entirely by coarse crystal
line cements rather than fine particulate detritus (Piate 1, 
Fig . 4). ln the outcrops examined, the clasts within the 
grossoolite-breccia facies are composed exclusively of 
shelf-margin reefal lithologies (Piate 1, Fig . 4); reefal and 
some lagoonal organisms similarly comprise the associated 
calcirudites lithified by grossolitic cements. ln places, 
grossoolite-breccias are the only remaining evidence of the 
former presence of in-situ, shelf-margin reefs. 

We concur with BRANDNER & RESCH (1981) in inter
preting the grossoolite-breccias to have been deposited in 
both shelf-margin as weil as uppermost slope environ
ments, although we believe they are best developed on the 
shelf margin throughout most of the study area. Although 
the origin of these breccias in the Nordkette Range of Tyrol 
has been attributed by BRANDNER & RESCH (1981) to syn
depositional block-faulting of the underlying Goetheweg 
reef, equivocal evidence of similar faulting has not been 
noted by us in other outcrop areas. However, it is likely that 
syndepositional tectonism, oversteepening of the platform 
margin, slope instability, or combinations of these pro
cesses, must have been causative factors in the formation 
of such widespread breccia deposits in this region. 

Slope and basin facies. Rocks of transitional nature 
between Middle Triassie platforms and basins are relatively 
rarely exposed in the Northern Calcareous Alps and West 
Carpathians due to structural complexities. Basinal facies 
often are tectonically isolated from formerly contiguous 
platform deposits. 
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ln general we know two different types of Anisian to 
Cordevolian carbonatic basinal sediments, the Reifling For
mation and Hallstatt Formation . The Reifling Fm. consists 
of light to dark grey, weil bedded, nodular micritic Iime
stone w ith chert nodules, occasionally green tuffits and 
a sparse fauna dominated by radiolarians, filaments, con
odonts and locally ammonites. ln central and western part 
of NCA it passes lateraly into the dark shales of Partnach 
Formation . The Hallstatt Formation comprises a Iot of dif
ferent lithologies mostly of variegated (violet, red, pink, yel
lowish-grey, white) micritic Iimestones with abundant con 
odonts and ammonites. Hallstatt Limestones are almost 
restricted to the uppermost respectively southernmost tec
tonic units and represent the sediment of outer shelf and/ 
or local uplifts, far away from continental influences and 
may pass into oceanic conditions (Meliata Fm. in Slovak 
Karst area) . 

Transitional strata between Wetterstein and Reifling 
Limestone is known as Raming Limestone (TOLLMANN 
1976). lt is a sequence of medium bedded, light coloured 
micritic Iimestone with graded lithoclastic beds and occa
sionally chert nodules. Clasts are mainly slope-derived 
semiconsolidated micritic sediments, locally platform de
bris occurs too. 

lnvestigations of the last 15 years have shown much 
more types of slope and basin facies (HOHENEGGER 
&LEIN 1977, MELLO 1975) which do not fit very weil to the 
established formations mentioned above. This should be 
a main topic of further comparative investigations. There
fore we use in this article preferably descriptive lithological 
terms. 

Basinal facies and eventually distal slope too is repre
sented in the Schneeberg area by grey nodular Iimestone 
of Reifling type and black even bedded cherty Iimestone 
with fine grained graded allodapic composition. The latter 
has been named Grafensteig Limestone by HOHENEGGER 
& LEIN 1977. lt is overlain at Mt. Schneeberg by grossoo
lite-breccia facies of upper slope . 

A second type of transitional facies is a variegated Iime
stone which resembles Hallstatt Limestone at a macrosco
pic view. But gradual transition into Wetterstein reef lime
stone, resedimentation structures, .. stromatactis" -cavities 
and fine grained platform debris do not fit to typical Hall 
statt facies in a strict sense. lt contains lenticular cavities 
lined with alternating generations of isopachous, radiaxial 
tibraus calcite cements and red, internal sediments . 
Whether these filled cavities represent the products of ma
rine or meteoric diagenesis is presently uncertain . These 
textures and crystalline fabrics of these rocks are the focus 
of a detailed study by MAZZULLO, who notes their re 
semblance to similar features described by KENDALL 
(1985) from Devonian fore-reef carbonates in Australia . 

A variegated Iimestone of slope origin has also been de
scribed by BALOGH & KOVACS 1981 as .. Nadaska" Lime
stone. But as far as published , influence of a nearby reef 
has not been noticed and therefore it does not show the 
special characteristics of our slope type. 

Another type of transitional facies has been reported 
from the Slovak Karst as .. Wetterstein bedded limestone" 
by MELLO 1975. Similar lithology is known from Northern 
Calcareous Alps, Dachstein region (MANDL et al. 1987) in 
position between Hallstatt Limestones and Wetterstein reef 
limestone. 

Slope and basinal facies of the Tethyan Upper Triassie 
and Permian (such as in the southwestern United States 
and the United Kingdom) do not differ greatly from those in 
the Middle Triassic. Upper Triassie fore-platform deposits 
in the study area are variously lithoclastic (Aflenz Lime
stone: LOBITZER 1974), calcarenitic (Steinplatte reef com
plex: PILLER 1981) or micritic (LOBITZER 1974, 1980). 

Analogaus Permian distal-slope and basinal facies in the 
United States and United Kingdom similarly consist var
iously of lithoclastic (non-grossoolitic), calcarenitic, and 
micritic Iimestones as weil as sandstones, shales , and eva
porites (KING 1948; HARWOOD 1986). 
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The foraminifera assemblages of the Wettersteinkalk and 
age-equivalent slope- and basin facies are much lesser di 
verse and poorer in individuals compared to the Norian/ 
.. Rhaetian " Dachstein Limestone (HOHENEGGER - LOBIT
ZER 1971 ). ln addition the ecologic distribution of taxa as
semblages is not yet studied in sufficient detail though 
some preliminary results are already available (BRAND
NER-RESCH 1981, LOBITZER et al. 1988). 

ln Carnian time a conspicuous break in biotic distribution 
is evident. Most of the Permian/Mid-Triassic holdovers dis
appear and new highly diverse faunas bloom . Land floras 
show extreme generic diversity and pronounced provincial 
ism (DOBRUSKINA in LOBITZER et al. 1988). The reason 
for this regressive Carnian event is still unclear (STANLEY 
1988). And as pointed out by KRYSTYN et al. (this volume), 
the Tisovec Limestone at its classical locality cannot be 
Ionger considered as .. missing link" between the reef devel
opments of the Wetterstein and Dachstein Formations. 

Depositional Models 

lnterpreted platform-to-basin depositional models of the 
Middle Triassie are generally similar throughout the study 
area (Figures 3 and 4) . Platforms in Austria and Slovakia 
both evolved from incipient shallow-shelf and skeletal bank 
deposits of the subjacent Steinalm Limestone (Fig. 2) . Like
wise, the Middle Triassie everywhere in the study area ac
creted rapidly into thick, basinward progradational se
quences (MELLO 1974; BRANDNER & RESCH 1981 ). The 
ubiquitous occurrence of coarse grossoolite-breccias in 
Austria (Figures 3A and 8), and deposition of coarse, do
lomitized reef-derived megabreccias in Czechoslovakia 
(Fig . 4A), suggest that platform-edges in these areas were, 
at least periodically, destructional. lnsofar as the Tethyan 
regionwas structurally active during the Triassie (BRAND
N ER & RESCH 1981 ), it is likely that these destructional 
phases of platform development were related, at least in 
part, to periodic tectonism. Except for some areas on the 
platforms in Austria (sand -shoal and peritidal facies in the 
Hateiekar complex : BRANDNER & RESCH 1981) and Cze
choslovakia (Piesivec Plateau) , we have not found evidence 
of subaerial exposure of the Middle Triassie reefs in the 
study area . Upper Triassie reefs particularly those of the 
Norian-Rhaetian in Austria, however, contain abundant evi
dence for repeated episodes of subaerial exposure and 
meteoric diagenesis related presumably, to eustatic fluctu
ations (MAZZULLO, in prep.). 

A major aspect of facies systems development in the 
Middle Triassie concerns the nature of the platform-to-ba 
sin depositional profile (i .e., READ 1985). ln this regard, the 
depositional setting of the reefs is critical in interpreting 
platform profiles. 

A depositional setting mainly in upper slope environ
ments is considerd for the Late Permian Capitan reef 
(PRAY 1977, MAZZULLO & LOBITZER 1988). Of course, 
ecologic displacement in the Late Triassie of calcisponges 
by scleractinian corals, from shallow platform-marginal to 
reef-slope environments, must also be considered as an 
alternative interpretation for such biotic variations in Mid
dle to Upper Triassie depositional systems. Notwithstand
ing this alternative explanation, there is some apparent 
sedimentological corroboration for an upper slope interpre
tation for Middle Triassie calcispongal reefs, as suggested 
by the distribution of facies in these rocks. This evidence is 
predicated on the following three assumptions : (1) that 
shallow, seaward facing shelf-margin environments are 
areas of maximum wave and current energy and therefore, 
(2) shelf-margin deposits should be dominated by carbo
nate sands or mud-poor reefs (although the latter is not ne
cessarily a valid assumption for all reef buildups : FRIED
MAN 1985), and; (3) that syndepositional marine cementa
tion in many modern and ancient platform-margin environ
ments is most pervasive in upper fore-reef deposits and the 
seawardfacing margins of reefs (GINSBURG & JAMES 
1973; GOREAU & LAND 1974; MAZZULLO & CYS 1977 ; 
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Stratigraphie scheme (Anisian to Lower Carnian) of Schneeberg nappe. Note lateral variability 

of platform to basin transition. For location of cross-sections A,B see textfigure of facies distribution. 
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JAMES & GINSBURG 1979; PURSER & SCHROEDER 
1986). 

On the Schneeberg Plateau in Austria (Fig . 2), for exam
ple, in -situ calcisponge reef facies are poorly represented, 
occurring mostly as small lenses within middle and lower 
beds of the grossoolite-breccias. Pervasively cemented 
grossoolite-breccias not only comprise most of the upper 
slope facies of the present platform-margin, but they pass 
directly into outer-lagoonal , marine-cemented biograin
stones without an intervening in-situ reef buildup. These 
grainstones contain conspicuous Teutloporella, and locally 
associated with only small , marine-cemented calcispongal 
patch -reefs . These facies pass further shelfward into micri 
tic Iimestones with a typical quiet-water lagoonal biota . 
A similar belt of biograinstones occurs updip of the exten-

sively marine-cemented Upper Permian Capitan sponge-al 
gal reef {MAZZULLO & HEDRICK 1985) ; these grainstones 
are composed of typical outer-shelf rather than reef biotic 
assemblages. ln the Hateiekar complex of the Nordkette 
Range in Tyrol the grossoolite-breccias similarly comprise 
much of the upper slope and shelf-margin facies. ln-situ 
calcispongal reefs make up only a minor portion of this de
positional environment, instead occurring most notably in 
distal -slope settings. The platformedge facies here pass 
updip into high-energy, reef-flat and skeletal sands com
posed of a mixed reefal and lagoonal biota (BRANDNER & 
RESCH 1981 ). Middle Triassie reefs in Czechoslovakia also 
appear to have been deposited in similar environments. ln 
the Plesivec-Silica Karst Plateau area for example, micritic 
reef facies seemingly occur between basinal facies of the 
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Reifling and an updip belt of biograinstones that define the 
zone of maximum depositional energy. 

Diagenesis of Middle Triassie carbonates 

The diagenetic history of Middle Triassie platform carbo
nates is similar throughout the study area, and is analogous 
in many respects to those of the Capitan reef complex and 
other Permian platform carbonates. Syndepositional ma 
rine cementation of platform deposits appears to have 
been a pervasive theme in both the Permian and Middle Tri 
assie (MAZZULLO & CYS 1977, 1978; FLÜGEL 1981 ; SMITH 
1981 ). Peritidal, lagoonal, and reef facies in the Wetter
steinkalk all typically contain abundant marine cements re
presented principally by isopachous rims of radiaxial-fi 
brous calcite surrounding component allochems in the 
rocks (Piate 6, Figures 1-3) . KENDALL & TUCKER (1973) 
orig inally interpreted radiaxial-fibrous crystalline fabrics as 
being replacive of aragonite, although current studies 
(KENDALL 1985) suggest that it may instead be a primary 
fabric of precursor marine high-magnesian calcite or possi
bly, calcite cements. The Capitan reef and some associated 
shelf grainstones also were pervasively marine-cemented, 
but apparently by aragonite in most cases rather than cal-
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cite (MAZZULLO & CYS 1977, 1978) . A similar precursor 
mineralogy is considered for Permian reefs elsewhere 
(FLÜGEL 1981; SMITH 1981). The reasons for apparent 
changing marine cement mineralogies in the Permian and 
Triassie are unknown, although they may relate to differ
ences in seawater chemistry through time. The Upper Tri 
assie platform carbonates that we have examined in the 
study area contain little to no readily recognizable syndepo
sitional marine cement fabrics (MAZZULLO & LOBITZER 
1988; MAZZULLO in prep.). Because of the micritic texture 
of the rocks, we are unable to recognize with any certa inty, 
marine cements in the distal -slope and basinal deposits of 
the Middle Triassic. 

The coarse crystalline calcite cements in the grossool ite
breccia facies in Austria are similarly composed of radiax
ial-fibrous calcite and locally, some replacive dolomite 
(Piate 6, Fig . 4) . That these cements were not precipitated 
du ring actual subaerial exposure of the breccias is suggest
ed by the Iack of corroborative evidence in the rocks of 
such exposure. BRANDNER & RESCH (1981) and MCKEN
ZIE & LISTER (1983) suggested that lithification of the 
grossoolite-breccias in Tyrol occurred in the early burial en
vironment as a consequence of interaction with refluxing 
meteoric and hypersaline fluids . We don't entirely agree 
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with a. burial-diagenetic origin for these cements every
where m the study area for the following reasons : (1) in the 
other Austrian grossoolite occurrences that we've ex
amined, there is ample evidence of multiple episodes of ce 
n:entation, brecci~tion and resedimentation (Piate 6, 
F1g . 4), some of wh1ch may suggest pre-burial lithification ; 
(2) coarse crystalline, radiaxial -fibrous cements in reefal 
lim~s.tones. a~s.oci~ted with the breccias represent synde
posltiOn~l llthlf1cat10n, a_nd these cements are identical pe
trographlc_ally to those m the grossoolite-breccia deposits 
(Piate 6, F1g. 3) ; (3) grossoolitic cements are characteristi 
cally Iaminated and contain numerous internal discontinui -
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/ 

o Dobsina 

G 

ties (Piate 6, Figure 4), indicating long -term cement precipi 
tation . lt is therefore possible that cementation of the gros 
soolite-breccia deposits was initiated syndepositionally, 
and that it continued into the shallow-burial environment; 
accordingly, the nature of the precipitating fluids would 
likely have changed during the course of cementation . 
MAZZULLO and his colleagues are presently studying the 
petrography and geochemistry of these cement fabrics in 
order to identify their precursor mineralogy, timing and 
sites of lithification, and geochemistry of involved waters . 

ln the Wetterstein rocks examined, neither we nor 
BRANDNER & RESCH (1981) have found any evidence of 
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STRATIGRAPHV AND PALEOGEOGRAPHV 
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Fig. 10. 

subaerial meteoric diagenesis of reef facies, except for 
scattered zones with red internal sediment on the Plesivec 
Plateau of Slovakia. BRANDNER & RESCH (1981) did, how
ever, recognize subaerial diagenetic textures and fabrics in 
lagoonal facies of the Hateiekar reef complex in Tyrol, and 
similar evidence of exposure is known to us in Wetterstein 
peritidal facies at several localities in the study area. The 
apparent Iack of subaerial exposure of these Wetterstein 
reefs throughout most of Austria and Czechoslovakia com
pares with that of the Upper Permian Capitan reef, but con 
trasts with the Tethyan Upper Triassie reef and platform 
sections we've examined (i .e., the Norian-Rhaetian Stein 
platte reef complex near Salzburg: MAZZULLO in prep.), 
which contain abundant solution molds filled with red inter
nal sediments and cements. 

The possible relationships between sealevel changes and 
diagenesis in Triassie rocks are presently important unre
solved topics in Tethyan sedimentology, and warrant fur
ther study. 

Particularities of Wetterstein reefs in comparison with 
Late Permian and Late Triassie ones 

Summarizing it simply can be stated, that biota-wise the 
Wetterstein Formation still shows an extremely intensive 
connection wit~. the Late Permian Capitan Formation (LOB 
ITZER 1971, FLUGEL 1981, MAZZULLO & LOBITZER 1988, 
STANLEY 1988). This statement is also particularly true for 
the diagenetic aspects. The shelf profile, however, seems 
to have changed from prevailing upper slope reefs in the 
Late Permian to predominatly shelf margin location of reefs 
in the Middle Triassic. This development marks the trans
ition to the .,modern" reef-rimmed platforms of the Tethyan 
Dachstein Limestone in the Norian/ .. Rhaetian" . 

Compared to the biota of the Capitan Formation the di 
versity after the Early Triassie break in reef growth in the 
early stages of Wetterstein reef development was very low. 
However all important groups survived as .,Lazarus" 
(STANLEY 1988) and constructed buildups in the Middle 
Triassie very much similar to the Permian ones . Archaeo
lithoporella, however, up to present has not yet been ident
ified in European Middle Triassie reefs . ln the Middle Trias
sie reefs and in part in the associated grossoolites we do 
recognize abundant syndepositional marine cement, in par
ticular radiaxial fibrous calcite (see, however, critical evalu
ation in the chapter on .,grossoolite facies") . 

Following the strongly clastic influenced Carnian extinc
tion-event and reorganization the .. modern" types of reef
rimmed platforms with tremendous framework of scleracti 
nian corals evolved (Hoher Göll : ZANKL 1969; Steinplatte: 
OHLEN 1959, LOBITZER 1980, PILLER 1981, a.o.). Also we 
feel difficulties in following the ideas expressed by STAN
TON & FLÜGEL 1981, in particular that a biogenic frame
work should be absent even in the Latest Triassie reefs and 
other Statements by these authors which were already dis
cussed by STANLEY (1988) . 

Also on the platforms the change between the Wetter
stein and Dachstein Formations is most remarkable as evi
denced by the Lofer cyclothems (FISCHER 1964) and the 
dominant role of the megalodonts. ln general, marine ce
ments are present in much lesser amounts than in the Mid
dle Triassie and unconformities are very abundant (e.g . 
Steinplatte) . ln the Wetterstein Limestone the near reef la
goon with its peritidal sediments indicates sedimentation 
repeatedly interrupted by sea Ievei low stands of short du
ration . 

CONCLUSIONS 

Tethyan Middle Triassie carbonates in Austria and Cze
choslovakia comprise a complex mosaic of peritidal, la
goonal , reef and reef-derived breccia (Wettersteinkalk), 
and distal slope to basinal facies. lnterior platform deposits 
consist of loferitic dolomites (peritidal facies) and biopack-
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stones to grainstones with local patch -reefs (lagoonal fa 
cies), all of which were extensively lithified in the marine 
environment. Proximal portions of some of these platt
forms were periodically subaerially exposed and altered in 
the meteoric diagenetic environment. Platform-edges were 
constructed by marine-cemented calcispongal reefs that 
were deposited in shallow shelf-margin environments . The 
reefs of the Middle Triassie thus define rimmed platforms 
and locally, subdued rimmed platforms. The biotic compo
sition, setting, and abundance of syndepositional marine 
cements are strikingly similar in Permian and Middle Trias
sie reefs, although there was a change in the mineralogy of 
the marine cements from aragonite to calcite. A major biot
ic change in Late Triassie time heralded the dominance of 
framebuilding coral reefs in shelf-margin environments. 

This biotic change followed the development of rimmed 
platforms as a prominent depositional motive that persists 
into the Recent. Reef-derived breccias were deposited in 
shelf-margin and slope settings seaward of many of the 
Wetterstein reefs, and originated during destructional 
phases of platform-edge evolution probably related to Mid
dle Triassie tectonism and inherent slope instability. These 
deposits were rapidly cemented, perhaps in the syndeposi
tional marine and shallow burial environments, by coarse 
crystalline, radiaxial-fibrous cements. 
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Fig. 1: Near-reef lagoonal Wetterstein Limestone in birdseye-facies with sol 

enoporaceans. Between Friedrich Haller Haus and Feichterberg. 

Fig. 2: Lagoonal Wetterstein Limestone with abundant solenoporaceans. 
South of Haslitz-Adriganbauer. 

Fig. 3: Wetterstein Limestone in reef-facies with sphinctozoan sponges, 
"tubes in the reef-debris" sensu OTT. 
Streng biegenie encrustation. Schacherberg . 

Fig. 4: Wetterstein Limestone in reef-facies with abundant Tubiphytes ob
scurus. Asandberg, top-plateau . 

Fig. 5: Grossoolite-facies of Wetterstein Limestone. Glasts (dark) composed 
of marine-cemented calcispongal reef lithology. Schneeberg plateau. 

Fig. 6: Grafensteig Limestone: graded allodapic intercalations of platform
derived debris within black micritic basinal limestone. Himberg. 

Fig. 7: Reifling Limestone. Light grey nodular Iimestone of pelmicritic com
position, abundant "filaments" between but also within the nodules. Sier
ningtal. 

Fig . 8: Variegated limestone, mainly fine-grained pelmicritic Iimestone with 
filaments and sparse platform debris ( Tubiphytes). Himberg. 

Fig. 9: Variegated limestone, arenitic layer of platform debris. Himberg. 
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Fig. 1: Variegated Iimestone of slope facies in part with reef-derived debris 
(" tubes in reef debris" sensu OTI) and " filaments " (probably delicate pe
lecypod shells) . Sierningtal. 

Fig. 2: Grafensteigkalk of distal slope environment; allodapic layer of reef
derived debris and brachiopods with in black micritic limestone. Himberg , 
northern terrain. 

Fig. 3: Grey micritic Iimestone of Hallstatt-type with abundant " filaments " 
and pelecypod-coquina. Rax Plateau. Heukuppe. 

Fig . 4: Pinkish micritic Iimestone of Hallstatt-type (intercalation within reef 
facies) w ith " filaments " . skeletal elements of siliceous sponges and pe
lecypod shells. Rax Plateau, Heukuppe. 
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Fig. 5: Pinkish micritic Iimestone of Hallstatt-type intercalation within reef fa 
cies with "filaments" and larger pelecypod shells ; conspicuous zebra-fis 
sure. Rax Plateau, Heukuppe. 

Fig . 6: Pinkish micritic Iimestone of Hallstatt-type as intercalation in basal 
Wetterstein Limestone reef. " Filaments" and debris of echinoderms; styl 
ol ites. Upper trail from Karl Ludwig Haus in direction to Preiner Gscheid. 

Fig . 7: "Schlierenkalk", flasered, recrystallized ; the biota is preserved as 
" ghost-structures" only. Probably former, strongly altered Wetterstein 
Limestone of reef facies . As informal working name we use "Gösing Lime
stone" for this type of sediment. Mt. Gösing. 

Fig. 8: Wetterstein Limestone in reef facies . Pervasively cemented bound
stone with sphinctozoan sponges encrusting shell debris. Trail from Haller 
Haus to Promiskagraben. 
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Fig. 1: Wetterstein Limestone in reef-facies with sphinctozoan sponge. 
Schacherberg summit. 
Fig. 2: Wetterstein Limestone in reef-facies with sphinctozoan sponge. 

Southern Gahns area. 
Fig. 3: Wetterstein Limestone in reef-facies with sphinctozoan sponges, 

"tubes in the reef debris" sensu OTT, and Tubiphytes obscurus. Scha
cherberg . 

Fig. 4: Wetterstein Limestone in reef-facies with cross section of calareous 
sponge and Baccanella floriformis. Second generation biegenie growth on 
sponge. Wiege. 

Fig. 5: Coral patch-reef in lagoonal Wetterstein Limestone. Besides 
branches of corals and sphinctozoan sponges, clams of brachiopods 
which seem to be the most important dwellers in lagoonal patch -reefs . 
Trail from Preiner Wand to Neue See-Hütte/Rax-Piateau. 

Fig. 6: Coral buildup in lagoonal Wetterstein Limestone. West Preinerwand, 
Rax-Piateau. 

Fig . 7: Wetterstein Limestone with abundant reef debris, comprising also 
bryzoans. Wassersteig, Krummbachstein. 

Fig . 8: Wetterstein Limestone in reef-facies with Tubiphytes obscurus, de
bris of calcisponges, brachiopods and "tubes in the reef-debris" sensu 
OTT. Asandberg. 
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Fig. 1: Wetterstein Limestone in reef-facies w ith superb Ladinella porata . 
Wiege. 

Fig. 2: Wetterstein Limestone in reef-facies with elongate growth-form of 
Ladinella porata and Baccanella floriformis. Wiege. 

Fig . 3: Wetterstein Limestone in reef-facies with Ladinella porata. Trail from 
Hallerhaus to Promiskagraben. 

Fig. 4: Wetterstein Limestone in reef-facies with abundant " tubes in the 
reef-debris" sensu OTT and peloids. Waxriegei/Hochschneeberg. 

Fig. 5: Wetterstein Limestone in reef-facies with debris of calcareous 
sponges, corals and brachiopods, "tubes in the reef-debris" and gastro
pod hash . Predigtstuhi/Rax-Piateau . 

Fig. 6: Lagoonal Wetterstein Limestone in birdseye-facies with solenopora
ceans. Saubersdorfer Wald, north "Kehr" . 

Fig. 7: Lagoonal Wetterstein Limestone. Grainstone with Teutloporella her
culea, solenoporacean and codiacean algae. North of Scheibwaldhöhe/ 
Rax. 

Fig. 8: Lagoonal Wetterstein Limestone. Solenoporacean alga surrounded by 
pervasive generations of fibrous cement. Creek west Johannesbach
klamm. 

Fig . 9: Lagoonal Wetterstein Limestone. Grainstone with solenoporaceans 
and dasycladaceans. Trail from Otto Haus to Wachthüttelkamm, Rax-Pia
teau . 
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Abstrakt 

Pri facialnom porovnavani vy
chodoalpskych a zapadokarpat
skych wettersteinskych karbo
natovych platforiem a pril'ah
lych panvovych oblasti sa po
dl'a ocakavania ukazuje mnoz
stvo spolocnych znakov. 

Wettersteinske karbonatove 
platformy maju prevazne pro
gradacny (regresivny) charak
ter. Ich vyvoj zacal od vrchneho 
anisu postupnym narastanim 
do panvovych oblasti (reiflinske 
a schreyeralmske vapence) . Vy
voj viedol cez svahove (grafen 
steigske, raminske a ine vapen 
ce) a predrifove brekcie k "rifo
vej" faze wettersteinskych va 
pencov. Tieto su prekryte lagu
narnou faciou wettersteinskych 
vapencov, casto dolomitizova
nych. 

Rifovy vyvoj wettersteinskych 
vapencov ma z biologickeho 
hl'adiska este mnoho spoloc
nych znakov s vrchnopermsky
mi rifmi (napr. s guadalupskou 
formaciou) s prevladanim bind-
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Zusammenfassung 

Ein Faziesvergleich zwischen 
den ostalpinen und westkarpa
tischen Wettersteinkalk-Karbo
natplattformen zeigt erwar
tungsgemäß größte Überein
stimmung. Die progradierende 
regressive Wetterstein-Karbo
natplattformentwicklung setzte 
im Oberanis über eine Becken
entwicklung ein und führte über 
Slope-Sedimente (Grafensteig 
kalk, Raminger Kalk u.a.) zu ei
ner "Riff" -Phase, die wiederum 
von einer lagunären Entwick
lung abgelöst wird mit häufig 
auftretender Dolomitisierung. 

Die "Riff" -Entwicklung des 
Wettersteinkalks ist in biolo
gischer Hinsicht noch stark an 
das Oberperm (z .B. Guadalupe
Formation) angelehnt, mit einer 
Dominanz von Bindstones und 
Bafflestones. ln Gegensatz zu 
den überwiegend am oberen 
Slope situierten Oberperm-Rif
fen sind die Spongien/Tubiphy
ten-Bauten des Wetterstein -

stones a bafflestones. Na roz
diel od prevazne vo vrch 
nej casti svahu situovanych 
vrchnopermskych rifov su vsak 
hubovo-tubifytove narasty wet
tersteinskych vapencov situo
vane prevazne na okraj karbo
natovej platformy (tym vykazu
ju znacnu anal6giu s pozdejsim 
vyvojom dachteinskeho vapen
ca v noriku a v "rete") . Poukazu
je na to casto pozorovane prs
tovite prelinanie rifov s periti
dalnymi lagunarnymi sedimen
tami, napr. so stromatolitmi. Na 
druhej strane tiez casto pozoro
vana synsedimentarna cemen
tacia morskym radiaxialnym 
fibr6znym kalcitom (vcitane 
cementacie s vel'kymi oolitmi) 
poukazuje este na uzku afinitu 
k permskemu charakteru rifov. 

Wettersteinskym rifom teda 
prislucha · dölezita "sprostred
kovatel'ska" uloha medzi paleo
zoickymi typmi rifov a moder
nejsimi rifmi na okrajoch selfov 
s dominujucou stavbou typu 
framestone . 

kalks als deutlicher Anklang 
an die folgende Dachstein 
kalk-Entwicklung im Nor/"Rhät" 
zu verstehen und überwiegend 
am Plattformrand gelegen. Da
für spricht die oftmals beob
achtete Verzahnung der Riffe 
mit peritidalen lagunären Sedi
menten, etwa mit Birdseye-Kal
ken. Sehr häufig zu beobach
tende synsedimentäre marine 
radiaxial fibröse Kalzit-Zemen
tation (inkl. der Großoolith-Ze
mentation) weist noch auf enge 
Bindung an den permischen 
Riffcharakter hin. 

Den Wettersteinkalk-Riffen 
kommt also eine wichtige "Ver
mittlerrolle" zwischen dem pa
läozoischen Rifftyp und den 
modernen Framestone-domi
nierten Schelfrandriffen zu . 

.. 
Fig. 1: Lagoonal Wetterstein Limestone; biointrapelsparite, birdseye-facies. 

Trail from Otto Haus to Wachthüttelkamm/Rax-Piateau . 
Fig . 2: Lagoonal Wetterstein Limestone. Grainstone (peloidal, grapestone

lumps) with fragments of dasycladaceans ( Teut/oporella herculea), solen
oporaceans, molluscs and abundant biegenie incrustations. Northwestern 
slope of Dürrenberg. 

Fig. 3: Lagoonal Wetterstein Limestone with Teutloporella herculea and part
ly micritized grains. Dürrenberg. 

Fig. 4: Lagoonal Wetterstein Limestone with dasycladaceans ( Poikiloporella 
duplicata), solenoporaceans and codiaceans, foraminifera. North of Feich
terberg. 

Fig . 5: Lagoonal Wetterstein Limestone. Grainstone with Aciculella, frag
ments of dasycladaceans and gastropods. Mostgrains are micritized. En
trance of Kesselgraben, northern slope of Rax. 

Fig. 6: Lagoonal Wetterstein Limestone. Grainstone with dasycladaceans 
( Teutloporella herculea and Poikiloporella duplicata). 400 meters west of 
Raxgmoa Hütte. 

Fig. 7: Lagoonal Wetterstein Limestone. Grainstone with foraminifera (nodo
sariids and textulariids) and debris of solenoporaceans and gastropods. 
Peloids and intraclasts in part micritized. Trail from Haller Haus to Kaiser
brunn , approximately 1 120 meters above sea Ievei. 

Fig. 8: Lagoonal Wetterstein Limestone. Biointrapelsparitic grainstone with 
involutinid foraminifera (Permodiscids) and often micritized clasts of sol
enoporaceans. Location as Fig. 7: 1 160 meters above sea Ievei. Diagenetic 
fabrics in Middle Triassie limestones. 
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Fig . 1: Photomieregraph (cross-polars) of rad iaxial -fibrous calcite fabric of 
grossoolite cement ; length of scale 5.0 mm. Schneeberg Plateau. 

Fig . 2: Slab of lagoonal facies with Teutloporel/a, pervasively marine-ce
mented (white interparticle matrix) ; length of scale 20 mm. Rax Plateau . 

Fig. 3: Photomieregraph (cross-polars) of syndepositional marine cements in 
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20 mm 

reef facies; note recrystallized sponge (arrow) ; length of scale 1.0 mm. 
Rax Plateau. 

Fig . 4: Slab of grossoolite-breccia facies, showing truncated earlier genera
tion of Iaminated radiaxialfibrous cement (arrows) overlain by later gen
eration of cement (white) ; length of scale 25 mm. Schneeberg Plateau . 


