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The “Hofergrabenmergel” on their -classical
locality in Sattelgraben (currently wused
topographic name for ,Hofergraben*) and
outcrops in Finstergraben and Schattau in
Gosau region, Northern Calcareous Alps,
Upper Austria, represent the upper section of
the Hochmoos Formation, which is part of the
Lower Gosau Subgroup.

The Hofergabenmergel (name coined by
Kollmann, in Plochinger 1982) are represented
by soft grey marls in part rich in corals,

According to the present knowledge this
predominantly shallow-marine macrofossil-rich
marly sequence in the Hofergraben is up to
several tens of meters thick and comprises
nannozones UC11 and UC12 correlated with the

Upper Coniacian-Middle Santonian.
Nannofossil assemblages consist of scarce
Micula staurophora, and consistent

Lucianorhabdus quadrifidus with long distal
stems. The foraminiferal assemblages are

Bilateral cooperation between
Geologische Bundesanstalt Vienna
and
Czech Geological Survey Prague

The ostracod fauna from the Hofergraben is
very poor. Main faunal elements are Bairdia
and Cytherella. The palynomorph assemblage
corresponds to Oculopollis-Complexiopollis
Dominance Zone (Coniacian-Santonian).
Dinocyst assemblages suggest prevailingly
shallow marine conditions (Dinogymnium,
Odontochitina, Xenascus), occasionally mixed
with chorate dinocysts of litoral or neritic
environment (Spiniferites, Florentinia).

GA Geologische Bundesanstalt

Limestone intercalations
In the upper part of the grey
fossil-bearing marl sequence
of the Hofergrabenmergel
several layers of limestones in
the dm-range are intercalated.
Yellow coquinas, respectively
limestones rich in fossil debris,
consisting of corals, pelecypods
and gastropods predominate,
also non-limestone clasts can
be observed in part frequently
Another type of the intercalations

dominated by benthonic taxa and confirm a
stratigraphical range from the Dicarinella
concavata to Dicarinella asymetrica Zones.

gastropods and bivalves. consists of slightly bituminous
black marly limestones, which
are also rich in fossils. Also
fine-clastic/sandy limestone beds
occur. In all these intercalations
also microfossils, which indicate
a lagoonal shallow water

palaeoenvironment can be observed .
Schattau 3A
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Hofergraben

We consider the Hofergrabenmergel basically
as sediments of a shallow marine muddy water
environment. In the upper part of the coral
marls sequence light-yellowish limestone beds,
rich in corals, gastropods and bivalves are
intercalated and also dark grey bituminous
calcareous layers up to a few dm thickness
occur. The occasional presence of non-marine
algae in part of the marls points to freshwater
influence from river-estuaries.

Following the heavy rainfalls in early August
2002 a shallow ditch along the Zwieselalm forest
road temporarily exposed the topmost grey
marls of Hochmoos Formation (sample point
K&S 11 A) below the Kalksandsteinbank of

Finstergrabenwandl  outcrop. The rich
macrofauna of the Kalksandsteinbank of
Finstergrabenwandl was described by Dhondt
(1987): bivalves), Kollmann (1980: gastropods),
Summesberger (1979, 1980, 1992: ammonites)
and Troger &  Summesberger (1994:
inoceramids). Our sample K&S 11 A from the
soft grey marls on the immediate basis of the : : : it :

Kalksandsteinbank yielded poorly preserved
assemblages of foraminifers, calcareous

nannofossils and palynomorphs, which show an

Palynozone OCULLOPOLLIS-COMPLEXIOPOLLIS Coniacian — Early Santonian

Dinoflagellate cysts

Samples [HG1 __[HG2A |HG2B_|HG3A |HG3B Coronifera oceanica, Cannosphaeropsis, Dinogymnium
o Dinoflagellate cysts d . l D . l F l o . b .
Upper Santonlan age. Achomosphaera ramulifera (Deflandre) Evitt * * % ** enficu atum, . microgranuiosum, orenftinia uspina
Cannosphaeropsis sp. < < 3
Y e e _ _ - - _ (dominant at Hofergraben)
Coronifera oceanica Cookson & Eisenack *
Dinogymnium denticulatum (Alberti) Evitt et al. °
Dinogymnium cf. microgranulosum Clarke & Verdier Terrestrlal palynomorphs
Dinogymnium sp. . . . . . . . .
Florentinia buspina (Davey &V erdier) Duxbury : Oculopolis, Complexiopolis, Krutzschipollis, Pseudoplicapolis,
Florentinia sp. * . . .
.. Hystrichostrogylon membraniphorum Agelopoulos < < SCh ulle OIllS’ Interp Ol/'op OIlenlteS
s Redepo sition - Kiokansium polypes (Cookson & Eisenack) Below =
a lm e a rO m bisaccate mnosperm Oligosphaeridium complex (White) Davey & Williams < . .
gy p ga?a?hystrichophora infusorioides Deflandre i\* o :: :: o lower content Of pterldop hyte SpOl'es lnCllIdlng
pinidinium sp. . . i .
Spiniferites ramosus (Ehrenberg) Loeblich & Loeblich A > — A Echtnatlsporls varispinosus
e O e r g r a e n Acritarchs/prasinophytes

Micrhystridium sp. A o C ko

S —— _ — . . _ Leiosphaeridia cf. similis Cookson & Eisenack o o

LT & iy Y X g Veryhachium reductum Deunff C Saccate gymnosperm pollen represent archaic-pine

: : v Veryhachium sp. * 5 . . . . .
Non-marine algac types redeposited from older Permian and Triassic deposits
Chomotriletes minor Pocock < .. e
Scolecodonts (jaws of worms Annelida-Polychaeta) . ]
Chitinous linings of foraminifers AA Ak ok AA ok S Ch attau FG, K& S lO c alltles
Pteridophyte spores
Appendicisporites sp. W ‘, R, W~ - Fa) 7 T
Cicatricosisporites sp. < < RN

Ccul OpOl LS Sp. Converrucosisporites sp.
Costatoperforosporites sp.

Cyathidites sp.

Echinatisporis varispinosus (Pocock) Srivastava

o 7 R
v ' O VRe
Plicatella sp. ~h~Y =
Gymnosperm pollen

\
s h
Alisporites bilateralis Rouse

Corollina/Classopollis torosus (Reissinger) Couper S o ok ok o 1 y 2 : / 3 4
Cycadopites fragilis Singh e
Ephedripites sp.
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° ° Ii?aperturopollenites undul'atus. Weyland.8'z, Greifeld *
The calcareous interlayers with T e e e [ I
° ° Angiosperm pollen
corals, Scabrotfrigonia and . omplxizpls o furiculs Tschudy ” - -6
Halim 1 : Cculopolis sp. Complesipall i sp, e e | Micrhystridium cf. stellatum DEFLANDRE 1945, FG2, slide 1270/1, 19
all eda pauci edullarls ?:ZZ?%ZZ?: oF e Gzt ; 2 Odontochitina operculata ( O. WETZEL 1933) DEFLANDRE & COOKSON 1955,
d Oculopollis orbicularis Goczan Rk Hk ok ok *
prOb ably represent tempeStlteS. Oculoiollis cf. zaklinskagze Goczéan & i SChattau 39 1273/19 150
?;szjllo)%lciz 22}};1’& e C ** = A * 3 Pseudoculopollis sp., F’(}Z, 1’270/ 1,28
Retitricolpites sp. ' * 4 OC”IOPOlliS subtilis GOCZAN, FGZ, 1270/2, 29

Schulzipollis sp.
Trudopollis sp.

5 cf. Bohemiapollis sp., Schattau 3, 1273/1, 34
6 Pseudopapillopollis sp., K & S 11A, 1274/1, 43

Stratigraphically important and characteristic foraminifera HOFERGRABEN General character of foraminiferal assemblage
Late Coniacian-Early Santonian .~ Early Santonian
planktonic zones | Dicar. concavata ? Dicar. asymetrica
samples HG 1 HG HG HG HG o o .
24 2B 3A 3B ® Foraminifera are poorly preserved, calcareous tests are recrystalized
Lritaxia tricarinata_ X X X ® The organic part of washed material is formed by foraminiferal tests
Triplasia murchisoni X . . ?
Tritaxia trilatera x relicts of spines and pelecypods, small gastropods and tests of ostracods.
G i t h L3 L3 L Ld
Hofergraben Gzﬁjrryy’.“m: o = = ® Planktonic species were found only in samples from Hofergraben locality
. g2“$:1;£;?£ata X ® Calcareous benthos ( Quinqueloculina, Nummofallotia, Gavelinella) were
u X L3 L L3 L
Late Coniacian Gyroidinoides nitida x frequent in Finstergraben, Schattau and K&S localities.
. . . . . . Gyroidinoides glob
€& & Neoflabellina suturalis praecursor (Wedekind), Frondicularia becksi (Reuss) Do el -
and Pyramidina kelleri (Vasilenko) together with planktonic Marginotruncana pororhia pupa X Finstergraben Schattau, K &S localities
. . arssonella oxycona X 9
angustlcarmata (GandOlﬁ). Bolivinopsis praclonga X X . e
Spiroplectammina sp. X In the foraminiferal assemblage free plugs of
aginutino tilobato xx X Nummofallotia cretacea (Schlumberg) together with Quingueloculina sp., Epistomina scalaris
aginulina gosae XX X - . S
Lenticulina pseudocultrata ? ? Franke and Gavelinella schloenbachi (Reuss) are frequent.
Lenticulina marcki X
Gavelinella pseudoexcolata X ? XX
Gavelinella lorneiana X
E al‘ly Santonian Gavelinella stelligera ? X ? Santonian
R | . . L ngdrimorphi.na allomorphinoides X FINSTERGRABEN Sigalia
s %'ffx &= The assemblage with frequent Gavelinella pseudoexcolata (Kalinin) and S ngucoculing gty X X x teflnensis
R the presence of planktonic species Dicarinella asymetrica (Sigal) belong to Reussela cimbrica x age ? Coniacian —F. Santonian
. . . . Spiroloculina fassistomata X localities K& S Schattau FG1 FG2
D. asymetrica Zone - Early Santonian (according Robaszynski and Caron, 1995). | feiiorcmlites michelnanis - - samples 7 [11A | 3 | 3A Quingueloculina angusta ? 7 7
Epistomina (Hoeglundina) ? ? X X ? Gyroidinoides nitidus X i
scalaris Nummofallotia cretacea - X X Nummofallotia cretacea ? ?
gsalég‘;!ar?a biconvexa X X Gavelinella schloenbachi X X X
I\Ir::ﬂ:blfrzlllllilrlli Ssll)l.turalis praecursor x); Lenticulina sp. X 0 lari
Sl X 'Quinqueloculina angusta ? X X sahgularia sp. X
Pyramidina kelleri X Epistomina scalaris s X Gavelinella stelligera X
Frondicularia becksi X Praebulimina reussi X
Frondicularia sp. X Osangularia sp.
Heterohelix globulosa X X Bolivinopsis praclonga Sicalia deflaensis .
Marginotruncana marginata X X - g
Marginotruncana coronata X Heterohelix globulosa X Triplasia murchisoni X
Marginotruncana angusticarinata X Globigerinelloides ultramicra X P u
Marginotruncana sinuosa X Spirillina cretacea X
Dicarinella asymetrica X —
Globorotalites michelinianus X
Epistomina scalaris ?
. . . . . . Gyroidinoides nitida X
M. marginata D. asymetrica I tricarinata I. murchisoni

CALCAREOUS NANNOFOSSILS
General characterization of assemblages Upper
HOFERGRABEN . Santonian
- poor preservation Coniac.
UC nannofossil zones (Burnett 1998) UC11a-b UC11c - 2UC12
- overgrowth and etching are apparent sample No. HG1 HG2A HG2B HG3A HG3B
- remarkably small size of specimens Lithastrinus grilli R . R R
- abundance of Warznauria barnesae e . .
- scarce presence or absence of Micula staurophora | Ucianorhabdus auadrifidus " " " " "
- higher number of "subtle test" of genera Rotelapillus and Corollithion : 9 . . . .
- absence of high-latitude species (Kampitnerius) Mgrthaster U Uil - - -
- characteristic component: long habitus of Lucianorhabdus quadrifidus Micula staurophora
Lucianorhabdus cayeuxii spec. A X * * %
Prediscosphaera cf. P. grandis * * *
CONIACIAN Marthasterites furcatus gal‘cz/ftzstfbscu;’;:s ; " "
Lithastrinus grilii Le”'? i hi iijan op Or_L_JS = -
Micula staurophora > > ucianorhabdus cayeuxii spec.
STRATIGRAPHICALLY AND OTHER SIGNIFICANT NANNOFOSSILS
LOWER GOSAU GROUP, CONIACIAN - SANTONIAN L. arcuatus ; » B
I - . cayeuxii spec.
.&% \
SANTONIAN L. cayeuxii (spec. B sensu Wagreich 1992) '1_ -
G. coronadventis oy
H. gardetae, R. hayi Fl'" 4
L. cayeuxii (spec. A sensu Wagreich 1992) S T N
R. anthophorus - :' X
P. orandis (sensu Burnett (1998) 2> = .
R. anthophorus P. grandis R. crenulatus M. furcatus M. staurophora L. grilli C. signum C. exiguum
BIVALVIA

Hofergraben Finstergraben
The marls exposed at the Hofergraben contain a diverse bivalve fauna
consisting of at least 30 taxa. Neithea and Granocardium are widespread

in Cretaceous bivalve faunas, the latter being especially characteristic of the
Upper Cretaceous assemblages. The shallowburrowing Aszerfe is usually
represented by double valved specimens.

The Finstergraben exposure has yielded a well preserved
specimen of Arca.

Trigoniaceans, which are active burrowing forms adapted to high-energy environmenst,

are usually common elements in Mesozoic shallow-water bivalve assemblages. Scabrofrigonia
scabra (=""Trigonia limbata'"auctt) is characteristic of the calcarenite beds intercalated within
the marls at the Hofergraben.

Thin-shelled and poorly preserved pectinids assigned with
uncertainty to the genus Enfolium are not uncommon at
the Finstergraben.

Poromya frequens is the most frequent form in the marl exposed

at Finstergraben, commonly as double - valved specimens. Extant species
of Poromya live in deeperwaters. Generic assignment of this common Gosau
species is still somewhat doubtful.

Limopsis calvus is especially frequent in the marls exposed at the Hofergraben. Extant Limopsis
species live in deep seas as a rule. Mesozoic representatives of the genus had, a much wider
environmental distribution.

CONCLUSIONS

# Two planktonic zones were determined
according Robaszynski & Caron 1995 —
Dicarinella asymetrica Zone(Globotruncanidae)
and Sigalia deflaensis Zone (Heterohelicidae)

OSTRACODA Coral marls at the locality of Hofergraben

(samples HG 2B, HG 3A and HG 3B) provided
poor ostracod fauna . Bad preservation of
specimens caused the impossibility to study the
inner characters of valves. Sample HG 2B
contained Cytherella sp. and indeterminable
ostracod remnants. Sample HG 3A yielded

# Plankton and benthos is present but
planktonic species only rarely. The main
ostracod elements are specimens of genera
Bairdia and Cytherella.

Bairdi Cutherell d Neocvthere ? # 'Three foraminiferal associations were # The rare occurrence of planktonic
“(’1” a spl" I-ivé 63’”1; a slpd' znA .eocyh ere o >P- recognized on the basis of the character of those foraminifera, the low diversity of the
and sample yielded Asciocythere = Sp., with a stratigraphic range Upper Coniacian - assemblages, presence of gastropods and thick

Bairdia sp., Cytherella leopolitana (REUSS, 1854)

and Cytherella sp.

Plate of Ostracoda)

1 — Bairdia sp., sample HG 3A, coll. no. 2002/24/5, x 65. 2 —
Bairdia sp., sample HG 3B, coll. no. 2002/24/10, x 65. 3 —
Cytherella leopolitana (Reuss, 1854), sample HG 3B, coll.
no. 2002/24/12, x 85. 4 — Cytherella sp., sample HG 3B,
coll. no. 2002/24/14, x 85. 5 — Cytherella sp., sample HG 2B,
coll. no. 2002/24/1, x 100. 6 — Asciocythere ? sp., sample HG
3B, coll. no. 2002/24/9, x 125. 7 — Ostracoda gen. et sp.
ind., sample HG 2B, coll. no. 2002/24/3, x 150. 8 -
Neocythere ? sp., sample HG 3A, coll. no. 2002/24/8, x 100.

middle to lower part of Upper Santonian.

# Foraminifera from studied localities are bad
preserved and also the ostracod fauna from the
Hofergraben is not only poor regarding the
number of specimens and species but also
regarding the preservation.

wall tests of pelecypods suggest a relatively

nearshore environment of deposition
(Wagreich, 1989; Wagreich & Faupl, 1994).

# Foraminifers indicate 2 types of shallow
water environmental conditions:

1) poor deprived association with miliolids from
nearness of an estuary (delta) of river.

2) relatively rich association of well oxygenated
water with occasional change of salinity.

Foraminiferal assemblages and preservation of

MINERALOGY tests from Hofergraben are comparable with

Hofergraben . . . . those from Weillenbachalm locality near Bad
Table 1: Mineralogical composition of bulk samples (in [T)‘hehc'lalzl {;lﬁilel‘al ctomtpozlthI: Of6t2he Hofel(;}gl)‘absen Satl.Itlpl?S 1slcharacter1tze:,d Aussee.
mass %) y high illite contents (up to mass % ). Smectite is also present in .
Sampler| Quartz | Caleite | Dolomite | Fed- ) Phvllo- | Pyrite all samples in amounts from 15 to 25 mass %. Chlorite is detected in all #re:;ii};lziom(xililﬁ a:i?:‘ﬁ?ngle lsf m}OIi)tle,r pr(;(;)rg
abn0) — — . _ samples, kaolinite and vermiculite only in.small amounts or traces. P les HG 1 and HG 3& d not di gf d
(5387) The results of bulk samples analyses are listed (fractions <2pm) Samples an ) and not diversified.
358 | 30 o > 2 The bulk samples have a quite similar mineralogical composition. They s p " Goid di )
350 | > P ) 2! are dominated by the carbonate minerals calcite (up to 34 mass %) and aeri t;isc(;:;ce az q clelf;_lz:arin;no:lyié cs?lmn;::;
om | 3 26 . > dolomite (16-26 mass %). They contain moderate amounts of quartz shallow ;narginal marine con d%tions. gSgome
HGSH |27 24 19 3 27 (14-27 mass %), very small amounts of feldspars -mostly plagioclase and sampl es’ from Hofergraben and Finstergraben

Table 2: Semiquantitative results of clay mineral analysis

various amounts of phyllosilicates.

yield several chorate morphotypes of

of fraction <2pm (in mass %) Schattau gonyaulacean affinity which indicate open
Sf;:lnpdle' Smectite | Illite | Kaolinite | Chlorite | Vermiculite | IC Table 3: Samples Schattau, semiquantitative bulk mineral Table 4: Samples Schattau, semiquantitative clay mineral marine input.
lab-no.) composition (in mass-%) composition of the <2um-fraction (in mass-%)
2?8‘17) 23 61 3 13 0,32 Sample- (and Sample- (and Kaolinite # Palynomorphs from HOfergraben and
lab-no.) Quartz |Layer silic.| Feldspars Calcite Dolomite lab-no.) Smectite [Vermiculite Illite Chlorite J
HG 2321 62 5 2 0,35 T = e _ % = - Finstergraben are comparable to. the
HG2b |24 60 5 3 0.33 e B 33 2 — 12 5794 [Schat3a] 29 : 58 10 3 assemblage from Grabenbach Formation of
chatsa
e I7s 61 5 E 0.33 (794 | 17 40 3 6 Gams Section, Lower Gosau Subgroup,
(3390 . . _ .
o0 - - - . 5 K4S described by Siegl-Farkas & Wflgr.elch (.1996)
(2391) Table 5: Samples K+S, semiquantitative bulk mineral Table 6: Samples K+S, semiquantitative clay mineral and corresponds to the Coniacian-Middle-

IC: Illite crystallinity (in °20), tr: Traces

composition (in mass-%)

composition of the <2um-fraction (in mass-%)

Upper Santonian.

Sample Quartz |Layer silic.| Feldspars Calcite Dolomite Sample Smectite [Vermiculite Illite Chlorite Kaolinite
5795 [ K+S 7 16 43 3 29 9 5795 [ K+S 7 33 - 50 15 2 # Redeposition Of bisaccate gymnosperm
5796 [K+S 11a 15 34 4 37 9 5796 [K+S 11a 32 - 52 14 2 . . . .
Finstergraben pollen grains from the Permian and Triassic
Table 8: Samples Finstergraben, semiquantitative clay

Table 7: Samples Finstergraben, semiquantitative bulk

. . s . mineral composition of the <2um-fraction (in mass-%)
mineral composition (in mass-%) : =l = S-/0)_
Sample Quartz [Layer silic. [Feldspars [Calcite Dolomite Sample Smectite [Vermiculite Chlorite
5797 [FG1 |16 32 3 39 10 5797 [FG1 ]5 i 63 0 3
5798 [FG2 |14 39 2 32 13 5798 [FG2 P23 - 62 11 4

was recorded in Hofergraben samples.




