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Ostracods and 580 analysis in the Late Triassic of the Northern
Calcareous Alps — implications for palaeotemperature and sea level
fluctuations

Wolfgang MeTTE, Armin ELSLER & Christoph KORTE

Oxygen isotope analysis and ostracod assemblages in the upper Késsen Formation
at Eiberg section

The global mass extinction, which started in the Late Triassic and culminated at the
Triassic/Jurassic boundary, has been attributed to various environmental perturbations
such as rapid sea level fall, intensive volcanism, strong increase in atmospheric CO,
concentration and marine carbonate dissolution. Recent analysis of stomatal frequency
of leaf cuticles is suggestive of a strongly rising CO, level already during the early and
middle Rhaetian (Bonis et al. 2010), which is in accordance with previous carbon-iso-
tope studies on pedogenic carbonate nodules (TANNER et al. 2001). It seems very likely
that such a strong increase of atmosphaeric CO, had some effect on the water tempe-
rature, particularly in shallow marine basins. The present study was intended to detect
palaeotemperature changes in intraplatform basin deposits (Késsen Formation) of the
Northern Calcareous Alps (Eiberg Basin) and their significance for environmental and
climatical conditions in the Rhaetian by means of oxygen isotopes of brachiopod shells
and microfossil assemblages. Anorganic carbon isotopes of the brachiopod shells and
rock samples were also measured in order to identify other important environmental
changes. This research was conducted at the Eiberg section, which is located about
3 km south of Kufstein (North Tyrol).

The Kossen Formation at Eiberg section yielded 34 ostracod assemblages. The
ostracod range is very similar to the range at Ampelsbach section, which was recorded
by URrLICHS (1972). A comparison with the lithofacies and biofacies development in the
Késsen Formation (GoLeslowskl 1989, 1991) shows that the stratigraphical distributi-
on of ostracods species is strongly controlled by bathymetric changes and that this fos-
sil group is particularly very useful for ecostratigraphic correlations in the Késsen For-
mation. The lower and middle part of the Hochalm Member (unit 2) is characterized by
low diverse assemblages of Timiriaseevia ofentalensis and Lutkevichinella keupera,
which are indicative of a shallow lagoonal environment with salinity variations.
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Relative shallow conditions are also recorded in the upper Hochalm Member (unit
3) by the occurrence of Cytheracea with distinct eye nodes (Kerocythere hartmanni,
Judahella andrusovi). A distinct deepening of the environment is indicated in the lower
Eiberg Member (unit 2) by the disappearance of sculptured Bairdiidae (Lobobairdia
triassica, Nodobairdia alpina) and Cytheracea (J. andrusovi), which are adapted to
shallow subtidal conditions (MeTTE 1999). Another environmental change is reflected
by the occurrence of Healdiidae with delicate spines (Pseudohealdia ? spp.) which are
suggestive of very calm conditions.

In the upper Késsen Formation 8 horizons with a sufficient number of well-preser-
ved brachiopods for §!80 analysis have been detected. Most of the brachiopod horizons
are represented by a single species. Only the data of two horizons in the upper Eiberg
Member (unit 3) were obtained from two different species and the uppermost horizon
includes undeterminable fragments of different brachiopods. All material for the isotope
analysis was extracted from the inner part of the secondary layer of the valves. The re-
sults of the REM analysis and Sr/Mn measurements show that all shells used for the
isotope measurements were not altered by diagenesis.

The oxygen isotope ratios show a general long-term trend towards higher §'80 va-
lues (+ 0.64 per mille) from the top of the Hochalm Member (unit 4) to the upper Ei-
berg Member (unit 3) (EtsLer 2010). This 80 gradient points to a long-term decrease
in water temperature in the middle-late Rhaetian of + 3°C. The lithofacies and biofa-
cies development and the ostracod assemblages suggest that this temperature gradient
was controlled by the bathymetric development, and there are no indications of climati-
cally induced temperature changes. Considering a deepening of 100-150m during the
middle-late Rhaetian (GoLeBlowskl 1989; KRYsTYN et al. 2005) the temperature decre-
ase of 3°C is rather low, which suggests that there was no deep-water circulation bet-
ween the Eiberg Basin and the Tethys ocean.

Ostracods of the uppermost Késsen Formation — evidence for a sea level drop in the
latest Triassic

A global sea level drop is regarded as one of the causes for the global biotic crisis at the
Triassic/Jurassic boundary. The palaeobathymetric development of the North Alpine
Carbonate Platform during the T/J boundary interval is, however, contrary discussed.
KRYSTYN et al. (2005) argued for a rapid sea level drop of 150 m at the end of the Tri-
assic which resulted in “carstification” and sedimentary break. But this “carstification”
of uppermost Triassic carbonates is not recorded by meteoric diagenesis (vadose ce-
ments) and could also be a result of marine subsolution due to high CO, concentration
(BRANDNER, pers. comm.).

The Triassic/Jurassic boundary is exposed in a number of sections in the western
part of Northern Calcareous Alps (HILLEBRANDT et al. 2007; HILLEBRANDT & KMENT
2009). One of these sections is the SchloBgraben section near HinterriB (North Tyrol)
where the uppermost 3 m of the Késsen Formation and the lowermost 2 m of the Kend-
Ibach Formation (lower Tiefengraben Member) are exposed.
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This section yielded 8 ostracod assemblages which are particularly significant for
the bathymetric development in the latest Triassic. The microfaunas from marls inter-
calated in the uppermost limestones of the Késsen Formation are all characterized by
high abundance of smooth-shelled Healdiidae (Ogmoconcha hagenowi) and few rep-
resentatives of sculptured Bairdiidae (Lobobairdia triassica, Nodobairdia alpina). The
preservation and composition of these assemblages suggest a deeper subtidal environ-
ment (below storm wave base), which is in accordance with the carbonate lithofacies.
A rapid and significant shallowing is recorded by the ostracods from the top of the Kos-
sen Formation. Fragmented shells of heavily sculptured Bairdiidae (“Triebelina” bicor-
nuta, Nodobairdia dentata) are here indicative of very shallow and turbulent environ-
ments (above wave base). This interpretation is supported by high abundance of
Healdiidae with very strong hinge structures (Ogmoconcha n.sp.1). Very shallow ma-
rine conditions in the uppermost Triassic are also recorded by the foraminifera assem-
blages (HILLEBRANDT & KMENT 2009).

References

Bonis, N.R., VAN KONIJNENBURG-VAN CITTERT, J.H.A., KURSCHNER, W.M. (2010): Changing CO, con-
ditions during the end-Triassic inferred from stomatal frequency analysis on Lepidopteris
ottonis (Goeppert) Schimper and Ginkgoites taeniatus (Braun) Harris. — Palaeogeography,
Palaeoclimatology, Palaeoecology, 295: 146-161, Amsterdam.

ELsLER, A. (2010): Geochemische Untersuchungen an Brachiopoden aus der Késsen Formation.
— 73 p., B.Sc. Thesis (unpubl.), Universitat Innsbruck.

GoLeBlowskl, R. (1989): Stratigraphie und Biofazies der Kdssener Formation (Obertrias, Nérdliche
Kalkalpen). — Unpubl. Ph.D. Thesis, University of Vienna.

GoLeslowskl, R. (1991): Becken und Riffe der Alpinen Obertrias. — Lithostratigraphie und Biofazi-
es der Késsener Formation. — In: NAGEL, D. & RABEDER, G. (eds.): Exkursionen im Jungpala-
ozoikum und Mesozoikum Osterreichs. — Osterreichische Paléontologische Gesellschaft, 79-
119, Vienna.

HILLEBRANDT, A.v. & KMENT, K. (2009): Die Trias/Jura-Grenze und der Jura in der Karwendelmulde
und dem Bayerischen Synklinorium. — Deutsche Stratigraphische Kommission, Subkommis-
sion flr Jurastratigraphie, Exkursionsfiihrer, Jahrestagung in Fall vom 10.-13.6.2009, 1-
44,

HILLEBRANDT, A.V., KRYSTYN, L. & KUERSCHNER, W.M. (2007): A candidate GSSP for the base of the
Jurassic in the Northern Calcareous Alps (Kuhjoch section, Karwendel Mountains, Tyrol,
Austria). — International Subcommission on Jurassic Stratigraphy, Newsletter, 34(1): 2-20.

KRYSTYN, L., BOHM, F., KURSCHNER, W. & DELEGAT, S. (2005): The Triassic-Jurassic Boundary in the
Northern Calcareouis Alps. — In: PaLFY, J. & OzsvART, P. (eds.): Programm, Abstracts and
Field Guide. 5" Workshop of IGCP 458, Tata and Hallein 2005, A1-Al14.

139



METTE, W. (1999): Ostracods and foraminifers from Upper Triassic intrashelf basin deposits in the
Northern Calcareous Alps. — Geologisch-Paldontologische Mitteilungen Innsbruck, 24: 45-
77, Innsbruck.

TANNER, L.H., HuBerT, J.F., Corfey, B.P. & McInernEy, D.P. (2001): Stability of atmospheric CO,
levels across the Triassic/Jurassic boundary. — Nature, 411: 675-677, London.

URLICHs, M. (1972): Ostracoden aus den Késsener Schichten und ihre Abhéngigkeit von der Oko-
logie. — Mitteilungen der Gesellschaft der Geologie- und Bergbaustudenten, 21: 661-710,
Innsbruck.

Authors addresses:

Wolfgang Mette

Universitat Innsbruck, Institut fir Geologie und Paldontologie, Innrain 52, Innsbruck,
Austria

Wolfgang.Mette@uibk.ac.at

Armin Elsler
St.-Johann-Gasse 31, 39100 Bozen, ltaly

Christoph Korte
University of Copenhagen, Oster Volgade 10, Copenhagen, Denmark

140





