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Jurassic of the Eastern Alps
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1. lntroduction

The dillerenlialion of various [acies
zones developed during Triassic limes
ends In the Jurassic. During lhe Early
and Middle Jurassic basin sedimenls
are dominaling. There is jusl some evi-
dence indicaling the existence of car-
bonale plalforms (e.g. Lienz Dolomiles,
BLAU 1989). In conlrasl, during the
Malmian greal carbonale plalforms wilh
large shallow waler sedimenlalion areas
existed (Autochlhonous Lale Jurassic,
Norlthern Calcareous Alps, Wasch-
berg-Zone, Préalligau).

For a comprehensive overview only lhe

mosl! important and well known areas

will be discussed. Some minor evi-
dences for shallow waler sedimenlation
areas which are derived from lhe study
ol pebbles are Jusl menlioned below.
The source ol some Upper Jurassic
pebbles ol several [lysch sedimenls
(FLUGEL & FAUPL 1987) or ol sedi-
menls in the Helvelic Zone (FAUPL &
SCHNABEL 1987) is nol well known.
Some large olisloliths in the "Bunl-
mergelserie” yield even a lypical Lale
Jurassic algal assemblage (SCHWIN-
GENSCHLOGEL 1981). They could be
derived Irom a now eroded, during
Jurassic time uplifled block, sur-
rounded by deeper marine sedimenls
(FLUGEL & FAUPL 1987). ‘
Some comments on the Jurassic paleo-
geography may help lor beller under-
standing ol the loday's silualion (lig. 1)
being a resull ol Alpine orogeny. Belor2
Alplne orogeny, during Crelaceous and
Paleogene, lhe soulhernmosl bell was
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lhe Easlern Alpine Unil. This is the root
of lhe Norlhern Calcareous Alps. To the
norlh lhe Cenlral — Telhyan Region wilh
lhe Penninic ocean occured. Part of lhis
sedimenlary realm is lound eg. in the
Pralligau. Furlher lo the norlh, lhe sedi-
menlary unil of lhe Helvelic Zone was
localed. In the norlhernmosl bell, fring-
ing even soulhern parls of lhe Bohemi-
an Massil, during lhe Lale Jurassic a
conneclion belween Bavaria lo Czechia
exisled. These sedimenls were even in
lhe 19th cenlury recognized as a non-—
Alpine elemenl and were called "ouler
alpine”, or "germanolype faciés”. Fos-
sils like Diceras sp. or algal — sponge
bioherms as lhey are lypical lor lhis
mosl norlhern sedimenlary area, are
nol known from lhe Alpine realm. Dur-
ing Crelaceous and Terliary limes lhese
carbonale plalforms were covered by
several kilomelers of molasse-lype
sedimenls. As a resull of Alpine orogeny
some parls of lhese (now covered) car-
bonale plallorms were pressed up lo
lhe surlace lhrough a lhick pile ol mo-
lasse sedimenls, lorming the "Klippen”
of lhe Waschbergzone. These roolless
"Klippen” which are now exposed al
lhe easlern border ol lthe Bohemian
Massil (Ernslbrunn, Slaalz, Falkenslein,
Pavlovske vrchy, ...) are lhe only remains
ol the "germanolype lacies” al lhe sur-
face.

The enlire Eastern Alpine Unil was over-
lhrusled over lhe Penninic sedimenls
during Alpine orogeny, lherelore sedi-
menls which where primarily deposiled
soulh of the Penninic ocean are now in
the north of il. Due lo Ihese movemenls,
the Penninic Sulzfiuh Limeslone of lhe
Pralligau shows slrong diagenelic al-
leralions, whereas lhé Plassen Lime-
slone (whkich was overlhrusled over lhe

former) is beller preserved.
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The Helvelic Zone, which may conlain
some Late Jurassic limeslone pebbles
and even olisloliths in lhe marly sedi-
menls, was overlhrusled in lhe same
way by lhe Norlhern Calcareous Alps.
Only a small line of Helvelic sedimenls
(logelher wilh the Flysch zone) is visible
belween lhe Molasse zone and lhe
Norlhern Calcareous Alps. This leclonic
silualion should be kepl in mind wilh re-
gard lo paleobiogeographic considera-
lions.

2. Ling
Although BOHM (1992: 95) slales lhal
lhere are no evidences ol algae during
lhe Liassic in lhe Norlhern Calcareous
Alps, he found some deeper marine
slromaloliles (BOHM 1992; BOHM &
BRACHERT 1993 (=below lhe pholic
zone). These slromaloliles could be
. caused by some blue - green algae,
like Frutexites sp. (lor discussion see
BOHM & BRACHERT 1993).
From the Early Liassic of lhe Lienz
Dolomites (= weslern parl ol the Gaillal
Alps), he Lavanler Breccia yields some
components showing shallow-water in-
fluence. BLAU & SCHMIDT (1988) have
recorded oncoids (icm ) as shallow-
waler indicalors from this lormalion,
wilhoul giving any delailed description,
as clear proove of shallow-waler. In ad-
dilion, BLAU (1989) described "stroma-
lolitic” crusls covering foraminilera. The
dasyclad Palaeodasycladus medilerra-
neus (PIA) should be kept in mind as a
significant fossil for Liassic sediments in
the Soulhern Alps.

3. Dogger
In general for the Dogger a similar situ-
alion as for lhe Lias musl be assumed.
Basin sedimenls were dominaling and
there is no evidence for shallow — waler
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carbonale plalforms. BOHM & BRA-
CHERT (1993) reporled some deeper
marine slromaloliles from lhe "Klaus-
kalk” in a comparable balhymelric posi-
lion as in lhe Liassic described above.
In conclusion BOHM & BRACHERT
(1993) found lhal Frulexites sp. is a
common componenl of deep-waler
slromaloliles, acling mainly as.a dweller
inslead of a conslruclor of lhese slro-
maloliles.

4. Mol

The Lale Jurassic is an imporlanl geo-

logical period for calcareous algae. This-
is due lo lhe Callovian lransgression

lhal overslepped lhe Middle Jurassic

basins. As a resull, greal areas wilh

shallow-waler sedimenlalion wilh inlen-

sive carbonale sedimenlalionrose.

4.1. Autochthonous Late Jurassic

All  lhe inlormalion on lhe au-
lochthonous Lale Jurassic is based on
lhe intensive drilling aclivilies of lhe
pas! decades.

For lhe soulh—weslern parl of the Bo-
hemian massil NACHTMANN & WAG-
NER (1987) reporled lhe developmenl
of an exlensive carbonale plalform dur-
Ing the Lale Jurassic (fig. 2). In lhe
weslern parl of lhe basin some Oxlor-
dian and Kimmeridgian algal- sponge
banks up lo 200 m lhickness are
capped by coral reefs. In lhe easlern
par! lhey inlerlinger wilh oolithic grain-
slones, sponge bioslromes, coral reels
and somelimes wilh lagoonal, semi-re-
siricled banks. These banks are charac-
lerised by "birdseyes” and "black peb-
bles”, indicaling a very shallow regime.
During lhe Purbeckian (= Early Berri-
asian) lhe whole carbonale plalform
was covered by thin—bedded line crys-
lalline dolomiles, cherly limeslones,
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Fig. 2: Distribution of Jurassic sediments in the subcrop of the Molasse

in Upper Austria and Salzburg (from NACHTMANN & WAGNER 1987).
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breccias and stromatolites. Characeae
indicate some freshwater influence
(NACHTMANN & WAGNER 1987).

For the eastern part, fringing the Bo-
hemian Massif, some detailed informa-
tion was worked out by LADWEIN
(1976). Additionally, a lot of information
is available from Czechian geologists. A
comprehensive overview is given by
ELIAS & WESSELY (1990). During the
Oxfordian and Kimmeridgian up to 750
m of platform carbonates (Altenmarkt
Formation) developed (fig. 3). In the up-
per part some algal — sponge car-
bonates are found, the top of this forma-
tion is built by coral reefs (= ”Karbonat-
rifflserie”). Laterally the reef complexes
are replaced sometimes by oolithic —
bioclastic deposits (SAUER et al. 1992).
During the Tithonian this sequence was
covered by the terrigenous, bioclastic
Kurdejov Formation (= ”Kalkarenit-
serie”), overlain by the Ernstbrunn
Limestone (= "Obere Karbonatserie”).

Flora of the Autochthonous Jurassic
from Upper Austria
(STEIGER, pers. comm.)

Bacinella irregularis RADOICIC,

Lithocodium aggregatum ELLIOTT,

L. morikawai ENDO,

Tubiphytes sp.,

Globochaeta alpina LOMBARD,
.Campbelliella striata (CAROZZI),

Clypeina jurassica FAVRE & RICHARD,

Macroporella praturloni DRAGASTAN,

Nipponophycus sp.,

Petrascula bursiformis ETALLON,

M. cf. embergeriBOUROULLEC &

DELOFFRE,

Salpingoporella annulata CAROZZI,

S. pygmaea (GUMBEL),

Solenopora jurassica PFENDER.

\/
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4.2. Waschberg zone

This tectonic unit separates the Molasse
zone in the west from the Vienna Basin
in the east. The hilly character of the
landscape is due to the Upper Jurassic
thrust sheets of the Ernstbrunn Lime-
stone and the Klentnice Formation,
which are tectonically uplifted remains
of the Autochthonous Jurassic. The
latter is the equivalent of the. Kurdejov
Formation (= '"Kalkarenitserie”) and the
Altenmarkt Formation in the under-
ground. In fact, only a few details are
known about the Klentnice Formation,
because of lacking outcrops at the sur-
face.

Fossils of the Tithonian Ernstbrunn
Limestone (ZEISS & BACHMAYER,
1989; REHANEK 1987) are matter of sci-
entific interest since more than 200
years (HAIDINGER 1775). More than 50
years ago dasyclad algae were de-
scribed for the first time (BACHMAYER
1941). KAMPTNER (1951) described
Cayeuxia dorflesiana, recently HOF-
MANN (1992) applied simple statistical
methods on Salpingoporella pygmaea
(GUMBEL). Some detailed information
is achieved by several works of ELIAS
and ELIASOVA (e.g. ELIAS 1981, ELIAS
1992, ELIAS & ELIASOVA 1986).

Algal flora of the Ernstbrunn Lime-
stone

(ELIAS & ELIASOVA 1986, HOFMANN
1990, BACHMAYER 1941, KAMPTNER
1951, REHANEK 1987)

Bacinella irregularis RADOICIC,
Lithocodium sp.,

Thaumatoporella parvovesiculifera
RAINERI,

Koskinobullina socialis CHERCHI &
SCHROEDER,

Tubiphytes sp.,
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Marinella lugeoni PFENDER,

Acicularia sp.,

Girvanella sp.,

Solenopora sp.,

Arabicodium sp.,

Cayeuxia doerflesiana KAMPTNER,

C. piae FROLLO,

C. moldavica FROLLO,

Nipponophycus cf. ramosus YABE &
TOYAMA.

Griphoporella sp.,

G. ehrenbergi BACHMAYER,
Petrascula piai BACHMAYER,

P. bursiformis (BERNIER),

Macroporella praturloni DRAGASTAN,
Heteroporella sp.,

H. lemmensis BERNIER,

H. aff. lusitanica RAMALAHO,

H. morillonensis BERNIER,
Pseudocymopolia sp.,

Campbelliella striata (CAROZZI),
Neoteutloporella socialis
(PRATURLON),

Neoteutloporella sp.,

Teutloporella obsoleta CAROZZI,
Salpingoporella annulata CAROZZI,

S. katzeri CONRAD & RADOICIC,

S. pygmaea (GUMBEL),

S. steinhauseri (CONRAD, PRATURLON
& RADOICIC),

Linoporella capriotica OPPENHEIM,

L. svilajensis SOKAC & VELIC,

L. aff. elliotti PRATURLON,

Triploporella sp.,

Clypeina solkani CONRAD & RADOI-
CIC,

C. jurassica FAVRE & RICHARD,
Actinoporella podolica ALTH,

Sarfatiella dubari CONRAD & PEY-
BERNES.

4.3. Prattigau
At the border between Austria and
Switzerland, in the geographical area of
the Ratikon at the top of the mountains

there are to be found some remains of a
grey limestone called Sulzfluh Lime-
stone. The most intensive study on al-
gae of this Late Kimmeridgian to Middle
Tithonian limestone which was origi-
nally deposited in an intrabasinal plat-
form of the Penninic realm (pers. comm.
OBERHAUSER) is the thesis of OTT
(1969). Three different facies zones can
be distinguished:

— micrite facies

— intrasparite facies (Clypeina jurassica
FAVRE & RICHARD and Campbelliella
striata [CAROZZI))

— oolith facies.

Algal flora from the Sulzfluh
Limestone
(OTT 1969)

Bacinella irregularis RADOICIC,
Cayeuxia austriaca FENNINGER,

C. doerflesiana KAMPTNER,

C. moldavica FROLLO,

C. americana JOHNSON,

C. kurdistanensis ELLIOTT,

C. piae FROLLO,

C. mediterranea HERAK,

Marinella lugeoni PFENDER,
Acicularia sp.,

Clypeina jurassica FAVRE & RICHARD,
Teutloporella aff. obsoleta CAROZZI,
Salpingoporella sp.,

S. muhlbergii (LORENZ),
Pseudoepimastopora jurassica
ENODO,

Campbelliella striata (CAROZZI).

4.4. Northern Calcareous Alps
The study of the Plassen Limestone, the
Tressenstein Limestone and the Ober-
alm Beds started in the sixties by mem-
bers of the University of Graz. The rela-
tion of these different formations withiri
the carbonate platform is shown in fig. 4.
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FENNINGER (1966) was the first to dis-
tinguish a micritic from a sparitic domi-
nated Plassen Limestone facies. Some
detailed microfacial analysis was made
later by STEIGER & WURM (1980) who
found a highly differentiated facies pat-
tern (fig. 5).

Algal flora from the Plassen Lime-

stone, Barmstein Limestone and
Tressenstein Limestone
(FENNINGER 1966, FENNINGER &

HOLZER 1972; , FENNINGER & HOTZL
1967, FLUGEL 1964; FLUGEL & FEN-
NINGER 1966, HOTZL 1966; STEIGER
& WURM 1980; MOSSBAUER 1989;
MANDL & HOFMANN 1993)

Bacinella irregularis RADOICIC,
Lithocodium morikawai ENDO,

L. aggregatum ELLIOTT,
Pseudolithocodium sp.,

Tubiphytes sp.,

Thaumatoporella parvovesiculifera
RAINERI,

Koskinobullina socialis CHERCHI &
SCHRODER,

Muniera baconica (DEECKE),
Cayeuxia sp.,

C. austriaca FENNINGER,

C. anae DRAGASTAN,

C. moldavica FROLLO,

C. piae FROLLO,

Pycnoporidium lobatum YABE &
TOYAMA,

Nipponophycus ramosus YABE &
TOYAMA,

Arabicodium sp.,

Solenopora sp.,

S. cf. sudakensis MASLOV,

S. jurassica BROWN,
Actinoporella podoloica ALTH,
Macroporella sp.,

Pseudoclypeina sp.,
Salpingoporella johnsoni (DRAGASTAN),
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ygmaea (GUMBEL),

S. annulata CAROZZ],

S. grudii CONRAD & RADOICIC,

S. sellii (CRESCENTI),

Clypeina jurassica FAVRE & RICHARD,
C. solkani CONRAD & RADOICIC,

C. parvula CARQZZ|,

Petrascula bursiformis ETALLON,
Nipponophycus sp.,
Pseudoepimastopora sp.,
Pseudoepimastopora jurassica ENDO,
Griphoporella sp.,

Macroporella praturloni DRAGASTAN,
Campbelliella striata (CAROZZ1),
Heteroporella lemmensis BERNIER,
Teutloporella obsoleta CAROZZI,
Neoteutloporella socialis
(PRATURLON),

Cymopolia sp.

5. Paleobiogeographical

conclusions

Starting in the last century when geolo-
gists recognized the different faunistic
character of the "Alpine” Plassen Lime-
stone and the "outer - alpine” Ernst-
brunn Limestone, this challenge is now
up to the algae. Comparing the algae
listed above, it is evident, that most of
them are common in the Alpine, the
Penninic and in the Outer Alpine reaim.
Many of them are even cosmopolitan
like Salpingoporella annulata CAROZZI.
As an exception, up till now only Triplo-
porella sp. and Linoporella sp. are
known only from the Ernstbrunn Lime-
stone, so they can be designed as
"outer - alpine” genera.
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Fig. 4: Geological situation of the Malmian carbonates in the Northern Calcareous Alps (from FLUGEL & FENNINGER 1966). .E
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