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THE UPPER C RETACEOUS I N  AUSTR I A  

In Austria non metamorphic Upper Cretaceous rocks are 

occurring in the following tectonic units ( from North 

to South ) : 

1. In the autochthonous Me sozoic cover on the southern 

s lope of the Bohemian Mas s i f . Cretaceous rocks have been 

recorded only from borehol-es in Upper Austr i a  and Northern 

Lower Austria . The tectonic position of the se occurrences-_is 

comparable with the outcropping Cretaceous of the Regensburg 

area in Bavaria . 

2 .  In the Helvetic zone . 

3 .  In the Rheno- Danubian Flysch units . 

4 .  In the Northern Alps , mainly in the Northern Calcareous 

Alps . Here the rocks are called " Gosauschichten " ( Gosau group ) . 

Their occurrence is restricted to the Gosau basins . 

PALEOGEOGRAPHY OF TH E UPPER CRETACEOUS I N  AUSTR I A  

There i s  hardly any other part o f  the world which has been 

as much discus sed in the geological literature and which 

has been interpreted geologically _in such different ways as 

Central Europe . Espec ially geological l iterature on the 

Alps represents col l i s ions of opinions but also of opinion 

leaders and their fol lowers . This has its reason in the fact 

that for a lang time observations on highly compl icated 

structures have only been possible by surface geology . 



Subsurface map of the pre-Tertiary basement of the Molasse zone 
between the rivers Salzach and Enns (after K. KOLLMANN, 1977) 
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Tectonic structures and the dating of geological events 

has been to a high degree gue s s  work . 

Although there i s  still a discuss ion about many details 

it i s  now general ly agreed that the geological structure 

of Austria i s  due to the col l i sion of · two p lates in 

Cretaceous and Tertiary time . The se are the Euras ian plate 

and the Adriatic plate . The Adriatic plate had separated 

from the bulk of the Euras ian plate in middle Jura s s ic time 

as we may see from W . FRISCH ' s  maps . Between the two plates 

the Penn inic ocean was spreading . The sediment cover which 

has been deposited on the outer shel f  of the Eurasian plate 

is called the Helvetic zone . 

Beginning with the Lower Cretaceous another rnicroplate 

was separating from the Euras ian plate and in the newly 

formed ocean bas in the Rheno- Danubian Flysch was deposited . 

In the Upper Albian the subduction of the c rust of the 

Penninic ocean under the Adr iatic Plate began and by 

Santonian time the ocean has vanished . Whi l e  the sedimentation 

ceased in the southern
.
parts of the Northern Calcareous 

Alps within the lower Cretaceous_ it continued in the 

northern part into the Middle Turon ian . Upper Turonian 

sediments are not known throughout the Eastern Alps which 

may have its reason in a general regress ion during thi s  

time . I n  the Helvetic zone and i n  the Flysch zone the 

sedimentation continued into the Lower Tertiary . 

In the Eastern Alps the next transgress ion began in the 

Lower Coniac ian . This i s  the transgress ion o f  the Gosau 

sea which lasted until the Lower Eocene . 

One of the most striking facts about the distr ibution of 

the Gosau sediments is the ir occurrence in i solated areas 

of varying s i ze with sequences having a thickne ss of two 
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Palaeogeographic sketches of the Western Mediterranean and the North 
Atlantic from late Triassic to lower Tertiary times (after W. FRISCH, 
1 980) 
The plate motions are approximate (semiquantitative) and so are the 
arrows indicating relative motions between two plates .• Dashed lines 
in fig. 1 are lines of later disintegration of plates. 

Plates: GO, Gondwana. LA, Laurasia. AF, Africa. EU, Eurasia. NAM, 
North America. GR, Greenland. IB, Iberia. BR, Brianconia .. AD, Adri­
atica. SA, Sardegna-Corsica. Small plates between IB, AF and An in­
clude · the Betics, Calabria and Sicily. They are not well defined. 
Oceans (in fig. 2): C.A., Central Atlantic. S.P. South Penninic Ocean. 
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thousand rneters and rnore and last not lea s t  having different 

stratigraphic ranges . Most of these bas in s , as they are cal­

led , are situated within the Northern Calcareous Alps , a 

f ew of them also in metamorphic rocks in the Central Zone 

of the Alps . The sea , of course , covered rnuch larger areas . 

It is only in the bas ins that sedirnents of considerable thick­

ness have been accumulated . This rneans that the Gosau ba-

sins have been local areas of sub s idence in which sediments 

have been trapped . 

Thi s  i s  a very spec ial tectonic f eaturecaused by the gravi ­

tational gl iding of the large East Alpine nappe towards 

north during the Upper Cretaceous and Lower Tertiary . 

Within thi s  nappe fracture zones of partly wide lateral 

extens ion developed . It was in these zones that the base­

ment was subsiding along faults as we know frorn all Gosau 

basins . Here the Gosau sediments have been depos ited . In 

the further course of the gravitational rnovement the sub­

s iding parts have been overthrusted frorn the south in many 

cases . 

The basal beds of rnost Gosau basins show an equilibrium 

between the sub s idence and the sedimentation rate . The 

· sequences which were deposited are partly of a enormous 

thickness and a shallow water fauna of high diversity was 

l iving on and within the bottom . In sorne cases also a 

fresh water influence i s  recogni zable frorn the fos s i l  

faunas . Only i n  a few places the Cretaceous sedirnents 

depos ited on the stable platform are preserved . These 

are highly energetic sedirnents consisting mostly of rudists 

and reworked local l imestones . This is the facies of the 

Untersberg l imestone which has been widely shipped as a 

decoration stone in Europe . 

Beginning with the Carnpanian the water depth of the Gosau 

sea was increas ing considerably . The sea f loor was partly 

even below the CCD . Flysch sediments and the Nierental 
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formation , a series of variegated pelagic marlstones have 

been depos ited . From the Upper Maastrichtian on bas ins with 

sediments in Nierenta l f acies show an increas ing nurnber of 

turbiditic layers . The clastic components are not only 

derived frorn denudated parts of the Northern Calcareous 

Alps but also from the Paleo zoic micaschists on which the 

f acies belt 

Early Cretaceous 
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=
---1' = Tertiary rocks of the Molasse

. 
zone. 2 = 

Extra-Alpine post-Variscian sedimentary rocks: 3 = Helvetic
_

z�ne and 

Klippen zone. 4 = Flysch zone. 5 = Permomesozoic of the Penni.nie zone. 

6 = Permomesozoic of the Central Alpine facies belt. 7 = Permomesozo­

ic of the North Alpine facies belt. 8 = Periadriatic intrusion. 9 = 

South Alpine facies. BM = Bohemian Massif. Rb = Basement of the Hel-

vetic zone 

Northern Calcareous Alps have been originally deposited . 

This i s  an indication that the Northern Calcareous Alps and 

the Paleozoic schists have not only been sliding North wards 

toge ther on their cornmon crysta l l ine basernent but that the 

Northern Calcareous Alps were also moving independently 

uncover ing the ir primary basement . This is a l so evident 

fTITTil Lll.WJ 
9 



13 

f rom the f act that in the Ka inach basin c lose to the Styrian 

capital Gra z Cretaceous sediments were deposited on the 

Paleozoic serie s . Besides of this , an increas ing nurnber of 

areas within the Alps must have been again above sea level 

or very shal low to be the source for the turbidites . 

The sedimentation of the Gosau cyc le ends in the Lower 

Eocene . The later Eocene sedimentation ceased in the 

Rheno-Danubian Flysch zone and f inally in the Helvetic 

zone . These zones were tectonically removed from their 

basements by the north moving Alpine nappes and were 

migrating northwards too . 

NNW SSEINE swlNNW -

Cross section through the Molasse zone, the Ultrahelvetic zone, the 
Rheno-Danubian Flysch zone and the Northern Clacareous Alps. The cecti­
on is drawn through the ell Urmannsau 1 which was the first to drill 
through the Northern Calcareous nappes into the underlying and over­
thrus ted tectonic zones which are intensively tectonized (W. JANOSCHEK, 
after A. KROELL & G. WESSELY) 

SSE 
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TH E STATUS OF TH E TERM GOSAUSCH I CHTEN: A G ROUP OF FORMAT I ONS 

The term Gosausch ichten (Gosau beds ) has been used f irst 

by Paul PARTSCH ( 1 8 4 4 ) and has been appl ied later to all 

rocks of presumably Upper Cretaceous age in the Northern 

Alps . Still later, it has been used for all transgre s sive 

Upper Cretaceous throughout the Austro-Hungarian Empire . 

Besides of Austria , it is still used today by geologists 

working in the Carpathian mounta ins of Tschechoslovakia 

and by Romanian geologi sts . It is evident that " Gosauschichten " 

in thi s  sense is a tectonic term for a stratigraphically 

undivided series lying transgress ive on older rocks . It should 

be mentioned as a curiosity that the term "Gosau-fac ies "  

has been applied to Cretaceous sediments of Tethyan origin 

containing Actaeonellids , Nerineids , and Rudists all over 

the world . E. BOESE , for example , used it in his monographs 

on the Mexican Cretaceous . 

As the s tage of the Gosau sedimentation has always been 

cons idered as one o� thekeys for_ understanding Alpine 

tectonic movements biostratigraphical data have been used 

s ince the middle of the last century to date the sequences . 

Primarily of a tectonic background i s  the subdivis ion of the 

Gosau sequences in a lower , middle, and upper Gosau by 

BRINKMANN which has been appl ied by his students with 

varying success to different bas ins in the 1 9 30ies . 

After BRINKMANN ( 1 9 3 5 )  each of these three sections was 

a sedimentary cyc le beginning with a transgress ion and 

ending with a regre s s ion . He bel ieved that events were 

caused by orogenetic phases according to STILLE . It is 

a basical misunderstanding that his concept has been used 

by KUHN ( 1 9 4 7 )  artd others in a stratigraphical way . 
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As mentioned be fore , the Gosau sequences of the different 

basins are varying to a great extent . Therefore , no general 

lithostratigraphy has been established for the Gosau basins 

unl ike to the Triassic and the Jurassic of the Eastern Alps . 

The Nierental formation is an exception as this widely 

distributed series of pelagic l imestone s and shales is 

easily recognizable . In fact , the difference s  in the 

sequence s  have been used as an argument against l itho strati­

graphic subdivisions . For most bas ins general terms as 

inoceramus shales , grey shale s ,  basal conglomerate s have 

been used by field geologists . Only for the Gosau area 

WEIGEL ( 1 9 3 7 )  has established a l ithostratigraphic �ubdivi sion . 

Thi s has been used in a new geological map of the Gosau area 

by KOLLMANN ( 1 9 8 1 ) and in recent papers by KOLLMANN ( 1 9 8 0 )  and 

SUMMESBERGER J 1 9 7 9 , 1 9 80)  with some modi f ication . All the 

l ithostratigraphic units are used in the sense of formations 

although most of them are not yet def ined formally with 

type sections . Thi s  is the reason why they are not called 

formation s  in the charts . The names of thes e  units are 

formed by the geographic name with the informal suff ix 

"-schichten" which will be replaced by the term "formation" 

when the name is formali zed . This work i s  in progre ss . I f  we 

use the term "Gosauschichten" according to this l ithostrati­

graphical sense it should be called Gosau group . 
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B I OSTRAT I G RAPHY OF THE GOSAU G ROUP 

Bes ides of marine shallow water environments with reduced 

salinity or even of fresh water were widespread in the 

Upper Cretaceous of the Alps . As sediments depos ited in 

such environm�nts contain mostly fos s i l s  of a wide 

stratigraphic range there are still many probl ems about 

the stratigraphic correlation between the dif ferent basins 

and the chronostratigraphic dating of sediments . 

A f irst biostratigraphic correlation with molluscs has 

been tried by·K . Z ITTEL (1 9 6 6 )  who had f ini shed a monograph 

on the Gosau pelecypods while he was a curator at Imperial 

collections in Vienna . In later papers FELIX ( 1 908 ) and 

KtiHN (1 9 4 7 ) tried to apply a biostratigraphic subdivis ion 

to the Gosau sequences on the base of rudi sts . With l ittle 

succe ss , as we know today . Nevertheless , rudists were for 

a long time the ma j or source for biostratigraphic dating 

of the Gosau sediments . Later it was BRINKMANN (1 9 3 5 )  who 

examined the arnrnonites from the Gosau sediments which 

were scattered in collections of Austria and Germany . 

Although th is i s  an important work the local ity data 

available to BRINKMANN were mostly too vague to be of 

biostratigraphic use and in some cases c ertainly wrong , 

as new examinations of the material by KENNEDY and 

SUMMESBERGER have shown . 

Micropalaeontology had a streng impact on the Gosau bio­

stratigraphy . It was with foraminifera that the pelagic 

series could first be dated prec isely . The stratigraphic 

range could be extended into the Lower Tertiary by GANSS & 

KNIPSCHEER in 1 9 5 4 . In later papers by KtlPPER ( 1 9 5 6 ) , WICHER & 

BETTENSTAEDT (1 9 5 6 ) , HERM (19 6 2 ) , v . HILLEBRANDT ( 1 9 6 2 ) , 

VAN HINTE ( 1 9 6 3 ) , KOLLMANN (1 9 6 4 ) , WILLE-JANOSCHEK ( 1 9 6 6 ) , 

WEISS (1 9 7 7 ) , BUTT (1 98 1 ) and others , a subdivision of the 

pelagic Campanian to Eocene parts of the 

was accompl ished . 

sequences 
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Rec ent biostratigraphic work by HERM , KAUFFMAN , and WIEDMANN 

( 1 9 7 9 ) , KOLLMANN and SUMMESBERGER ( unpublished ) is therefore 

again concentrating on the basal beds and the ir megafauna 

which has been neglected s ince a long time . It has to be 

notified that espec ially the number of ammonites collected 

in sections could'be multipl ied in the last few years . Further 

systematic work on the megafuma and also on the megaf lora 

is in progre s s . 
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DAY 1 

Leave Munich by bus on Autobahn E 1 1  to Sal zburg . Leave 
E 1 1 and drive on E 1 4  east . Leave Autobahn at Vorchdorf . 
Drive south over Eggenberg , Eichham , Hagenmühle to Edlbach . 
Leave mainstreet , drive south along the river Dürre Laudach 
on agricultural road until third bridge and the forest 
road " Bachwiese " . 

STOP 1 . : REHKOGEL SECTION IN THE CRETACEOUS OF THE HELVETIC 
ZONE ( Sampled by Fred RÖGL and Hedi LANGENEGGER ,  1 9 7 2. 
Micropaleontology : Fred RÖGL , 1 9 8 2 )  

The section i s  one of the most complete in the Cretaceous 

of the Helvetic zone and has been first described by S . PREY 

( 1 9 5 1 ) . 

The sediments have been depos ited in the southern part 

of the Helvetic zone ( the Ultrahelvetic zone of the 

Alpine Geologists ) which was th
_
e outer shel f  of the Euras ian 

plate . In contrary to the Gosau sedimentation it shows 

a pelagic f ac ies from the Albian on throughout the Upper 

Cretaceous and the Lower Tertiary . As the Helvetic zone 

has been scratched off from its basement by the north 

moving Alpine nappes the sediments are intensively faulted . 

The section is exposed in a tectonic window within the 

Austro-Alpine Flysch . I t  begins SSW of a srnall hay cabin . 

Sample number : 

1 6 5 4 3  meters ( 2 3 meters above small d itch ) . Light grey 

solid shales with rich planctonic fauna : 

Prae g l o b o truncana s t e p ha n i  (GANDOLFI )  
D i c ari n e l la imb r i c a t a  (MORNOD ) 
D .  hagn i ( SCHEIBNEROVA) 
Margin o trun cana c f  .p s e u do l i n n e i a n a  ( PESSAGNO ) 

? Lower Turonian 

1 8 8 /8 2  
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1 6 6 Black layer , silty shales with poor , unfavourably 

preserved fauna : 

Dicarin e Z Za imb r i c a t a  (MORNOD ) 
Pra e g l o b o trun c a n a  he Z v e t i a a  ( BOLLI ) ?  
Marg i n o trun c a n a  p s eu do l i n n e iana PESSAGNO 

Lower to Middle Turonian 

2 meters 
above 1 6 5 

1 6 7 White argillaceous shale s . ? D i c a r i n e Z Z a imbrica ta 

in thin section 

1 6 8 50 . 5  meter s .  Dark grey fol iated shales with 

rich Ro t a l ip ora fauna : 

Ro t a l ip ora cu s hma n i  ( MORROW) 
Hedb e rg e Z Za . s imp l ex (MORROW) 

Middle to upper Cenomanian 

1 meter above 
1 6 6 

1 6 9  6 0  meters . Reddish brown , soft shales as an 

intercalation in solid , l i ght grey shales .  Rich 

but not very well preserved fauna containing much 

benthos : 

Ma rg i n o trun cana c o ro n a ta ( BOLLI )  
G l ob o trun cana Z appare n t i  BROTZEN 

Santonian 

170 6 6  meters . Red soft and thinly spl itting shales 

with rich plantonic fauna and benthos . 

Marg i n o trunaana c o r o n ata (BOLII )  
Marg i n o truncana marg i n a t a ( REUSS )  
G l o b o truncana Zappare n ti BROTZEN 

Santonian 

1 96 /80 

1 7 1 7 1  meters . Light grey to whitish c alcareous 

shales from an succe s s ion ·of red and .grey shales. 

Very rich fauna : 

Ma rgin o truncana c o ro n a ta (BOLLI ) 
G Z o b o trun cana Zappar e n t i  BROTZEN 

Santon ian 

1 78 / 5 4  
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1 7 2 7 4 . 5  meters .  Light grey spl itting shale s , res idue 

white with fragrnents of f ine grained l imes tone s . 

Fauna rich but rather srnal l :  

Marg i n o tru n c a n a  c o r o n a t a  ( BOLLI ) 
Dicar i n e l l a cf . c o n c a v a t a  (BROTZEN )  
G l o b o tru n c a n a  tricari n a ta ( QUEREAU ) 
G l o b o trun cana Zapp are n t i BROTZEN 
G l ob o tru n c a n a  b u l l o i de s VOGLER 
Ps e udotextu laria sp. 

Upper Santonian ? 

1 7 3 1 08 rneters .  Elephant grey spotty shales ,  s l ightly 

s i l ty ,  containing a rich but mostly small planctonic 

f auna including Radiolarians and remains of thin 

she lled Pectin ids . 

Hedberg e l la 
Pra e g l o b o tru n c a n a  s t ep h a n i  ( GANDOLF! )  
R o t a l ip o ra app e n n i n i c a  ( RENZ ) 

Lower Cenornanian 

200 / 5 6  

1 7 4 1 2 3 meters . Light grey solid l imestone bedded in 

a 1 0  to 15 centimeter rhythm . He db e rge l la and 

forms with two kee l s  (Mt.c o ro n a t a  ?) 
1 7 5 1 2 4 meters . Soft reddish shales between the 

l ime stone . Rich fauna with 

Pra e g l o b o trun c a n a  h e l v e t i ca ( BOLLI) 
Pra e g l o b o trun cana s t e p h a n i  ( GANDOLF! ) 
Pra e g l o b o tru n ca n a  turb i n a ta ( REICHEL ) 
Pra e g l o b o trun c a n a  g ibba ( KLAUS 

Turonian , Helvetica-Zone 

1 70/56 

1 76 1 3 6 meters .  Reddi sh grey soft shales with rich fauna 

of large Globotruncanids . 

Marg i n o tru n c a n a  c o r o n a t a  (BOLLI ) 
Marg i n o tru n c a n a  s i ga l i  ( REICHEL ) 
Marg i n o tru n c a n a  s i n u o s a  ( PORTHAULT ) 
Margi n o tru n c a n a  p s e u do l i n n e ia n a  PESSAGNO 

Coniac ian 

1 70/60 

1 4 5 meters :  Ditch frorn the right s ide , bridge 

above and drive to house . Reddish fol iated shale s  

with intercalating solid layers i n  a 1 0  to 2 0  

centimeter rhythm . 
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1 7 7 1 5 2 meters . Light reddish foliated shales with 

little and badly preserved fauna : 

Marg i n o trunaana a o ro n a ta (BOLLI ) 
Mt . p s e udo l i n n e i a n a  ? 

? Coniac ian 

1 7 8 1 6 1  meters .  Light reddish , soft argil laceous shales 

with rich fauna : 

Marg i n o trun a a ta a o ro n a ta (BOLLI ) 
Mt . p s eu do l i n n e i a n a  PESSAGNO 
D i a ari n e l la pr imi t i va (DALBIE Z )  

Coniac ian 

1 5 8 /80 

1 7 9 Light grey , fol iated argillaceous shales , beginning 

at the stone wal l  on r ivers ide . Fauna not r ich and 

unfavourably pre served . 

Marg i n o trunaana a o r o n a t a  (BOLLI ) 
Mt . s i n u o s a  PORTHAULT 
G l o b o tru n aa n a  Zappare n t i  BROTZEN 
P s e u do t extu l aria sp . 

Upper Santonian ? 

1 80 200 meters .  End of wal l . Reddi sh calcareous shale s  

with not very rich fauna . I n  thin sections 

Marg i n o trun aana a o ro n a ta (BOLLI ) and 

G l o b o trun a a n a  Zappare n t i  BROTZEN 1 90/ 7 6  

Santonian 

1 8 1  204 meters . Reddish soft calcareous shales with 

extremely rich f auna of partly large grown 

Globotruncanidae . 

Marg i n o trunaana a o r o n a t a  ( BOLLI ) 
Mt . s i n u o s a  PORTHAULT 
Mt . marg i n a ta ( REUSS ) 
Mt . para a o n aa v a ta PORTHAULT 
G l obo t ru n a a n a  Z appare n t i  BROTZEN 

Santon ian 
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1 8 2 2 1 4 . 5  rneters . S ilty shales , soft , gray l ike ele-

phant , with fragrnents of thin Pecten she l l s  ( like 

sarnple 1 7 3 ) . Rare and unfavourably preserved fauna , 

rnostly benthos , a few radiolarians and srnall planc ­

ton ic foramini fera : Hedb e rge Z l a c f .  p la n i sp i ra (TAPPAN ) , 

Hedb erge l l a c f .  de l r i o e n s i s  ( CARSEY ) , G l o b ig e ri n e l l o� 
ide s  sp . 1 7 0 / 3 5  

? Cenornanian 

1 8 3 2 1 8 rneters . On we st bank of river . Sol id , l ight gray 

l imestone layer in gray shale with dark bioturbati­

ons .  In thin sections recrysta l l i zed radiolaria 

1 8 4 2 3 0  rneters . Elephant gray soft shale , s ilty , with 

rich recrystal l i zed fauna of small He db e rge l la and 

Radiolaria 

? Lower Cretaceous 

18 5 2 4 0  meters . Elephant gray shales as above but cal­

careous . Fauna badly preserved : Sma l l  He db erge l l a 

and a few Radiolaria . 

? Lower Cretaceous 

1 8 6 2 5 1 . 5  rneters . Elephant gray , foliated s il ty shales . 

Cornparatively rich large grown fauna containing a l so 

Radiolaria and benthos . 
·- - - -- -- ·  

B i t i c i n e l la b r e gge n s i s  ( GANDOLF! ) 
H e db e rge l l a p l a n i sp i ra { TAPPAN ) 
C la v i h e db e rge l l a subcre t a c e a  ( TAPPAN ) 
G l o b i g e r i n e l l o ide s sp . 

Upper Albian 
1 76 /6 0  

2 5 5  rneter s .  More solid layers of lirnestone with in­

tercalations of black , fol iated shale 
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Frorn 2 5 8  rneters upwards l ight grey and reddish 

fol iated shales 

1 8 7 2 6 0  rneters . Red , fol iated s ilty shales with a rich 

f auna of Globotruncanidae and agglutinated forarni­

n ifera . 

Margi n o truncana c o r o n a t a  (BOLLI ) 

Marg i n o trunaana marg i n a ta ( REUSS ) 

G l o b o truncana l app ar e n t i  BROTZEN 

G l o b o trun cana b u l l o i de s  VOGLER 

G l o b o trunaana e l e va t a  (BROTZEN )  

Lower Carnpanian 

1 8 8 2 7 4 . 5  rneters . Black , fol iated shales containing 

sol id concretion s . Not in place 

1 8 9 3 0 1  rneters . Grey , s ilty to calcareous spotted shales . 

Fauna not very rich . Benthos and Radiolaria rnore 

abundant ,  planctonic forarnini fera srnall . 

Hedb e rg e l l a de l r i o e n s i s (CARSEY ) 

Hedb e rg e l l a p la n i sp i ra (TAPPAN ) 

G l o b i g e ri n e l l o i de s sp . 

? Lower Cretaceous 

1 9 0 3 2 4 . 5  rneters . Black , fol iated silty shales with 

rich benthos , Radiolaria . Srnall Hedberge l la as in 

sarnple 1 8 9 

Ro ta l ip o ra c f  .app e n n i n i c a ( REN Z )  

? Upper Albian 

1 7 6 /6 0  
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1 9 1 3 3 7 . 5  meters . Red , calcareous shales with moderate­

ly pre served fauna of Globotruncanidae and benthos , 

s imilar to sample l87 . 

Marg i n o truncana c o r o n a t a  (BOLLI ) 

G Z obo truncana Zappare n t i BROT ZEN 

G Z ob o truncana e Z e v a t a  (BROT ZEN ) 

Lower Campanian 

No outcrops in stream until f lysch 
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Drive on local roads to Kirchham . From Kirchham .to the 
beautiful town if Gmunden the route passes four Plei sto­
cene terraces . Route follows the lake s ide of Traun see to 
the south . The high mountain to the left is the Traunstein 
which forms the northern margin of the Northern Calcareous 
Alps . We drive further southward the Traun valley upstream 
to the historic town of Bad I schl . Now we turn to the north 
west . The Gosau basin of St . Wol fga�g extends around the 
St . Wolfgang lake and is divided. by it into a number of iso­
lated Cretaceous areas . 

The Gosau bas in of St . Wol fgang 

The Gosau basin of St . Wol fgang compri ses a number of c las­

s ical s ite s mentioned by HAUER ( 1 8 5 8 , 1 8 6 6 )  and REDTENBACHER 

( 1 8 7 3 ) in their de scriptions of the cephalopods of the "Gosau­

schichten " .  The local ities We ißenbachtal , Schmolnauer Al�e , 

Ofenwand , Le iner Alpe , St . Wol fgang bore rich faunas .  

5Q . � N u sse n see 

2 km .__ __ ..._ __ _ 
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First investigations in the area in 1 9 8 1  led to 

the conc lusion that unfaulted sections are rare and rather 

short . A short prof ile ( St .  Wolfgang ) was drawn after PLOE­

CHINGER ( 1 9 6 4 , 1 9 7 3 ) . 

Most fos sil bearing local ities are isolated . The lo­

cal ity Schmolnauer Alpe is situated within a faulted sequence 

probably lying above the sequence of several hundreds of 

meters of conglomerates and sandstone s of the Fahrenberg . 

REDTENBACHER ' s  ( 1 8 7 3 ) T i s sotias - he has mentioned 5 1  spec i ­

mens - seem to come frorn a level which i s  separate from the 

hori zon containing Peroniceras . Both local ities are very 

c lose in the sequence and probably of Upper Coniac ian age . 

The level with T i s sotia i s  tentatively located above the 

Peroniceras level . 

The vis ited section of St . Wol fgang with shales 

containing abundantly Muniericeras and with an overlying 

rudist bioherrn is cornparable to the basal Hochmoos forrnati­

on of the Gosau area . and of Santonian age . 

STOP 2 .  ST . WOLFGANG , PARKING AREA NUMBER 3 .  

Sandy shales with cornmon Muniericeras , dipping sw . The fauna 

contains 

Ostracoda 

Mun i e r i c e r a s  g o s a u i cum ( HAUER) 

Barro i s i c e r a s  sp . 

Age : Santonian ( probably rniddle Santonian ) 
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Rudi st brec c ia ( stop 4 )  

Cora l marls ( stop 3 )  

Muniericeras bearing shales 
( stop 2 )  . 

S top numbers 2 , 3 , 4 .  Sequence of St . Wol fgang ( Santonian ) 
Tentative section , out of scale . 

STOP 3 .  ST . WOLFGANG , FOOTPATH FROM THE PARKING AREA TO THE 

ST . WOLFGANG LAKE 

Calcareous marls with abundant corals . " OPPENHEIM ( 1 9 3 0 )  re­

cords the following spec ies f-rom here : 

Hap l a r e a  p ra t z i  ( FELIX) 

Me s omorp ha mammi l a ta REUSS 

He l i a s tra e a  l i l l i REUSS 

He l ia s traea e x s c u l p t a  REUSS 

He l ia s traea l e p i da REUSS 

My c e t o p hy l l op s i s  a n t iqua REUSS 

P l a c o smi l i a  c u n e iform i s  MILNE EDWARDS & HAIME 

Po l y trema � i s  p a r t s c h i  REUSS 
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STOP 4 .  ST . WOLFGANG , FOOTPATH ALONG THE LAKESIDE . 

Rudist brecc ia , extending over several hundred meters 

along the lakes ide . After KUEHN ( 1 9 6 5 )  the following ru­

dists are ocurr ing here : 

Hippur i t e s  ( Vac c i n i t e s )  g o s a v i e n s i s  DOUVILLE 

Hippur i t e s  ( Va c c i n i t e s )  s u Z c a t u s  DEFRANCE 

OPTIONAL STOP A short visit to the famous gothic altar 

of the church is planned if time allows . The altar dates 

from 1 4 8 1  and has been carved by Michael PACHER . 

The excurs ion route leads back towards south east . We follow 
a small road to the Nussensee on the half way to Bad I schl . 
Stop near the hotel and walk to the outcrops in the Nussen­
seebach valley . The section exposes two sedimentary cycles 
of the Upper Cretaceous which are in a tectonic contact . 

STOP 5 .  NUSSENSEEBACH VALLEY , AT HOUSE LINDEN NR . 5 3  

Nierental formation . Reddish coloured calcareous shales 

containing the following planctonic fauna : 

G Z o b o trun cana tricari n a t a  QUEREAU 

G Z o b o trun c a n a  forn i c a t a  PLUMMER 

G Z o b o truncana arca CUSHMAN 

G Z o b o truncana s tuart iform i s  DALBIEZ 

The f auna indicates an Upper Campanian age 

NUSSENSEEBACH VALLEY , APPROXIMATELY 1 5 0 METERS ABOVE THE 

FIRST BRIDGE . 

The area is known since historic tirnes as an excel lent s ite 

for col lecting arnmonites . The following spec ies have been 

recorded frorn here ( revised by KENNEDY & SUMMESBERGER , in 

preparation ) : 
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Te trago n i t e s  c f . ep i g o n u s  ( KOSSMAT ) 
. 

Scap h i t e s  me s Z e i  de GROSSOUVRE 

Scap h i te s  Zamb e r t i  de GROSSOUVRE 

O t o s cap h i t e s  arnaudi (de GROSSOUVRE ) 

O t o s cap h i t e s  sp . 

Sornay i c e ra s  prop o e t i dum ( REDTENBACHER) 

Pero n i c e r a s  c z o e r n i g i  ( REDTENBACHER) 

I s h i ka r i c e ra s  ? sp . 

Fra u da t o r o c e ra s  e u g n a tum ( REDTENBACHER) 

The microf auna is poor and contains only smooth os tracodes 

and Hob u  Z u s . 

NUSSENSEEBACH VALLEY : EXPOSURE AT THE FOOTPATH , APPROXIMATELY 

1 0 0 METERS ABOVE AMMONITE LOCALITY . 

Sandy shales with a diverse shallow water mollusc and coral 

fauna : 

Sol itary cora l s  ( Cy c Z o Z i t e s  sp . )  

Natic idae 

A n omia sp . 

Pi n n a  sp. 

G e r v i Z Z i a  sp . 

A v i c u l a  sp . 

Bacu l i t e s  sp . 

Route description : Drive through Bad I schl and follow Traun 
valley upwards . At Bad Goisern we leave Bundesstraße Nr . 1 4 5 
and follow Bundesstraße 1 6 6 .  Overnight stop at Gosaumühle 
( Hotel Gosaumühle , A - 4 8 2 3  Steeg am Hal l stättersee ; Telefone 
0 6 / = 6 1 3 4 / 2 4 2 ) . 
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The Gosau Basin < Gene ra l ) 

The type area of the Gosau group covers an area approxi­

mately 4 0  square k ilometers large in an altitude of 4 0 0  to 

1 5 0 0  meters .  I t  extends over the boundary between Upper 

Austria and Sal zburg . 

First reports on the fos s i l s  of the area date back 

until the 1 8th century . The sc ienti fic investigation began 

when SEDGWICK & MURCHISON , at this time still friends , passed 

through Gosau on their f ield trip through the Eastern Alps 

in 1 8 2 9 .  The results of the ir investigations have been pub­

l i shed in 1 8 3 2 .  This was not only a monograph about the struc­

tural geology of the Alps . They had also p icked up a number of 

fos sils and these were figured without a description by 

J . D . C .  SOWERBY in the same monograph . 

Here we are for the f irst time con fronted with a 

problem which many other palaeontological papers about the 

Go sau area give us to solve : Fos s i l s  have been col lected 

in the f loat of the streams , not only by the authors them­

selves but also by local collectors . .  The locality data are 

mostly vague but may be reconstructed in some cases from the 

l ithology of the substratum and the actual occurrence of the 

fossil s .  

Bes ides o f  this an extraordinary large number of 

fos s i l s  has been described from the Gosau area . The fol­

lowing l ist of papers and monographs i s  arranged after their 

main emphas is and give s only a selection : 

Foramini fera : HAGN ( 1 9 5 7 ) , K . KUEPPER ( 1 9 5 6 ) , WEISS ( 1 9 7 5 ,  

1 9 7 7 ) , WILLE-JANOSCHEK ( 1 9 6 6 )  

ANTHO ZOA : FELIX ( 1 9 0 3 ) , OPPENHEIM ( 1 9 3 0 ) , REUSS ( 1 8 5 4 )  

ECHINOIDEA : LAMBERT ( 1 9 0 7 ) , KUEHN ( 1 9 2 5 )  
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PELECYPODA : DOUVILLE ( 1 8 9 0 -9 7 ) , FELIX ( 1 9 0 8 ) , KUEHN ( 1 9 6 5 ) , 

ZITTEL ( 1 8 6 0 - 6 6 )  

GASTROPODA : KOLLMANN ( 1 9 6 5 , 1 9 6 7 , 1 9 8 0 ) , POKORNY ( 1 9 5 6 ) , 

STOLIC ZKA ( 1 8 6 0 )  I TIEDT ( 1 9 5 8 )  I ZEKELI ( 1 8 5 2 )  

CEPHALOPODA : BRINKMANN ( 1 9 3 5 ) , GERTH ( 1 9 5 6 , · 1 9 5 9 ) , V . HAUER 

( 1 8 58 , 1 8 6 6 )  I REDTENBACHER ( 1 8 7 3 )  I REYMENT ( 1 9 5 9 )  I 

SUMMESBERGER ( 1 9 7 9 , 1 9 8 0 ) , WIEDMANN ( 1 9 7 8 )  

GEOLOGICAL AND STRATIGRAPHICAL WORK : FELIX ( 1 9 0 8 ) , KOLLMANN 

( 1 9 8 1 ) I SPENGLER ( 1 9 1 9 ) I WEIGEL ( 1 9 3 7 )  

GEOLOGY AND L ITHOSTRATIGRAPHICAL UNITS OF THE GOSAU BASIN 

Like all other basins in the Eastern Alps f ormed 

contemporaneously the Gosau basin is surrounded by faults . 

Due to the subs idence of the basement 2 6 0 0  rneters of sedi­

ments have been trapped during approxirnately 3 0  rnill ion years . 

This sequence i s  by far not uniform . As rnentioned before 

WEIGEL ( 1 9 3 7 )  was the f irst to subdivide it into a nurnber 

. of l i thostratigraphical units which were def ined by hirn . 

Other units which are partly synonyrnous with WEIGEL ' s  have 

been created by WEISS ( 1 9 7 5 , 1 9 7 7 ) . The units are described 

here f rom the base to the top of the success ion a s  they have 

been used in the new geological map of the Gosau area by 

KOLLMANN ( 1 9 8 1 ) .  

Kreuzgraben formation 

This term has been used by WEIGEL ( 1 9 3 7 )  for the 

basal conglomerates . They consist of well rounded and un­

sorted pebbles derived frorn the Trias sic and Jura s s ic rocks 

of the surroundings .  Wel l  cemented layers having a calcareous 
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Generalized stratigraphical column of the Gosau group in the vici­

nity of Gosau and Abtenau (after WEIGEL, WEISS , WILLE-JANOSCHEK , 

SUMMESBERGER and KOLLMANN) 
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matrix alternate with badly cemented layers with s ilty 

matrix . Sandstones are primarily occurring in the upper­

most part of the sequence. 

Fo s s i l  c o n t e n t  and a g e . STOLICZKA ( 1 8 6 0 )  has de scribed from 

an abandoned coal mine near Russbach a gastropod fauna 

with the fol lowing genera : Me l a n op s i s ,  Py rgu l ifera , Tan a l i ­

op s i s . A reptil tooth from the same locality has been de­

termined as belonging to an Al igatoridae by BUFFETAUT ( 1 9 7 9 ) . 

The fauna of the Neualm indicate s a reduced sal inity . 

S tie iteck formation 

Synonymous with WEI GEL ' s  Streiteck formation are WEISS ' s  

Iglrnoos- and Edelbachschichten which could not be separated 

a fter their l ithology . The series consists of more 

or less sandy shales , sandstone and conglomerate s with well 

rounded mostly small pebbles . The main distribution i s  in 

the Randograben anq in the Edlbachgraben . 

Fo s s i l  c o n t e n t  a n d  a g e . Wel l  known fos s i l  localities within 

this formation are s ituated in the Z immergraben and in the 

S töckelwaldgraben , both subs idaries of the Randograben , and 

in the Edelbachgraben c lose to the village of Gosau . The 

sma l l  A c ta e o n e  l la l a e v i s  ( SOWERBY) occurs . in large numbers 

ln the Streiteck formation . Other gastropods and pelecypods 

are d iverse . The colonial coral groups are noteworthy as they 

occur otherwi se in the Gosau bas in only in the Hochmoos for­

mation . Texa n i t e s  q u i n q u e n o do su s  ( REDTENBACHER) has been found 

recently close to the base of the Stre iteck formation and 

dates at least most of it a s  Santon ian . By means of micro­

fos s i l s  an Upper Coniac ian age could not be excluded by 

WILLE_-JANOSCHEK ( 1 9 6 6 )  and WEISS ( 1 9 7 7 )  • 

Grabenbach f ormation 

A series of dark grey monotonous shales has been 

named Grabenbach-Schichten by WEIGEL . Intercalating sand­

stone layers are only common in the area around Rus sbach . 
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Fo s s i l  c o n t e n t  a n d  age . The megafauna is extremely poor 

in individuals and in species . Occas ionally , small sol itary 

corals and echinoids may be found . The gastropods are re­

presented by the genera Exe c h o a iP s u s  and Ca l l i omp ha l u s , the 

pelecypods by Nucul idae and Inoceramidae . The marine micro­

fauna indicates after WEISS ( 1 9 7 5 , 7 7 )  an Upper Santonian 

age . 

Hochmoos formation 

The Hochmoos formation of WEIGEL i s  the most com­

plex in the Gosau area and inc ludes the Wegsche idschichten 

and the Finstergrabenschichten of WEISS . They cons ist of 

grey generally fos s i l iferous more or less sandy shale , l ime­

stone and sandstone which may pass latera l ly into conglome ­

rate . The higher parts of the formation are formed by the 

soft shales of the Hofergraben member ( " shales with fos sil s "  

o f  WEIGEL ' s  Stöckelwaldschichten ) and o f  a 1 0  to 1 5  meter 

thick calcarenite , which has been called S andkalkbank by 

WEIGEL . I t  forms a marker horizon on top of the Hochmoos 

formation in the Gosau basin . 

Fo s s i l  a o n t e n t  a n d  age . In the contrary to the underlying 

Grabenbach formation the Hochmoos formation is very diverse 

in its l ithology and fos s i l  fauna . All famous rudist bio­

herms of the Gosau area are part of the Hochmoos formation . 

The mass occurrences of TPo c h a c t a e o n  c o n i c u s  and of TPo c h ­

a c t a e o n  g igan t e u s are a l s o  confined t o  thi s  formation . The 

most famous fos s i l  locality of the Hofergraben mernber besides 

of the Hofergraben itself is a small tributary stream of the 

Nefgraben system called E l l i.ptica Graben hy GERTH ( 1 9 5 9 )  • 

Here , a coral-rudist fac ies is exposed . Sol itary rudists 

occur here together with a diverse coral fauna of more than 

1 0 0 spec ies after OPPENHEIM ( 1 9 3 0 ) . 

From the calcarenite on top of the Hochmoos formation 

SUMMESBERGER ( 1 9 7 9 , 1 9 8 0 )  recorded a diverse arnrnonite fauna of 

Uppermost Santonian age . The calcarenite is al so extremely 
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rich i n  pelecypods preserved with both valves and in 

cora l s  which form flat colonies . Al l together ,  the Hochmoos 

formation has been depos ited in shal low water with non 

marine inf luence in the northwe stern part of the basin . 

After WEISS ( 1 9 7 5 )  the microfauna is dominated by benthic 

fami lies which do not al low a prec i9e dating of the 

depos its . 

Bibereck formation 

WEISS ( 1 9 7 5 , 1 9 7 7 )  named a serie s of l ight grey to 

yellow sandy shales with thin sandstone intercalations 

Bibereck-Schichten . They are overlying the Hochmoos for­

mation in the whole Gosau bas in and represent the upper 

part of the Randoschichten of WEIGEL ( 1 9 3 7 ) . 

Fo s s i l  a o n t e n t  a n d  age . The shales of the Bibereck formation 

are highly bioturbate . In the contrary to the Hochmoos 

formation the mollusc fauna is not diverse . Dominant b ival­

ves are the Inoceramidae and Gerv i l l i a  s o l e n o i de s DEFRANCE . 

All echinoids descr ibed by LAMBERT ( 1 9 0 7 )  and KUEHN ( 1 9 2 5 )  

frorn the Gosau area have been col lected in the Bibereck 

forrnation . The microfauna is rich in planctonic foramini fera . 

After WEISS ( 1 9 7 5 , 1 9 7 7 )  G l o b o trun a a n a  e l e v a ta BROTZEN. has 

- its f irst appearence within the Gosau sequence at the base 

of tha Bibereck formation . which indicates a Lower Campan ian 

age . 

Ressen formation 

The l ithostratigraphic term has its origin in the 

" Re s s en sandstone " of SPENGLER ( 1 9 1 4 ) . I t  contains f lysch 

sediments with sandstones and greenish to brown shales . The 

sandstones have been quarried on the Ressen east of Gosau 

for making grinding stone s .  Occas ionally , breccias contai­

n ing lydite quartz and l ime stone components are developed . 

Fo s s i l  a o n t e n t  a n d  age . With the exception of trace fos s i l s  

nö megafoss i l s  occur in the Re ssen formation . KUEPPER ( 1 9 56 ) - ­

has already reported that the microfauna is dominated by 
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agglutinated foraminifera . WILLE-JANOSCHEK ( 1 9 6 6 )  and WEISS 

( 1 9 7 5 , 1 9 77 ) have found only a few Globotruncan idae which 

indicate a Lower Campanian age . From the poor preservation 

and from · the compos ition of the fauna it may conc luded that 

the Ressen formation has been deposited below the CCD . 

Nierental formation 

The Nierental formation is a series of variegated 

calcareous shales and argillaceous l imestone s .  The basal 

Nierental formation consi sts of 1 2 0 meters of red calcare- . 

ous shales . They are overlain by 1 5 0 meters of white argil­

laceous l imestone s with occas ional sandstone layers which 

show large scale slumpung structures .  The formation is 

terminated by red argillaceous l imestones .  

Fo s s i l  a o n t e n t  a n d  age . The Nierental formation contains a 

rich planctonic microfauna which has been described in 

detail by WILLE-JANOSCHEK ( 1 9 6 6 ) . A stratigraphic range 

f rom the Upper Campanian to the Lower Maastrichtian has 

been proved • .. 

Zwieselalm formation 

KUEHN ( 1 9 3 0 )  was the f irst to describe the c lastic 

series with intercalated grey shales on top of the Gosau 

group . The beds are graded , the brecc ia layers contain phyl ­

l ite , we ll rounded quartz pebbles , crysta l l ine and l ime­

stone components . 

Fo s s i l  a o n t e n t  a n d  age . At the sk i slope c lose to the Liesen­

hütte grey shales conta ining large boulders of a laminated 

algal limestone together with colonial corals are exposed . 

These are of shal low water origin and have been gliding in­

to the deep bas in . The microfauna de scribed by WILLE-JANO­

SCHEK ( 1 9 6 6 ) has a high pelagic character and indicates a 

stratigraphic range between the Upper Maastrichtian and the 

Higher Paleocene . The megafauna has been described by KUEHN 

( 1 9 3 0 ) . 
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DAY 2 

Drive to Gosau .  Turn right , fol low Bunde s s traße 1 6 6 .  Stop 
500 meters af ter top of Pass Gschütt at the beginning of 
the Schattau forest road . Walk up Schattau forest road . 

STOP 6 . :  SMALL DITCH AT THE THIRD TURN OF THE FOREST ROAD � 

Grey , sandy shales of the Hochmoos formation containing 

a rich shallow water fauna . Most . abundant are 

Cera t o s tre o n  sp i n o s um (MATHERON ) , occurring in a hard layer 
N e i thea c o quandi ( PERON ) 
P l a g i o s toma s tria t i s s ima ( REUSS )  
P i n n a  cre t a c e a  Z I TTEL 
Exe c ho c i r s u s  r e t i c o s u s  ( ZEKELI ) 
L u n a t i a  s em i g l o b o s a  ( ZEKELI ) 
P Z a c o smi l i a  sp . 

Proceed on Schattau forest road . 

STOP 7 . : ROAD CUT SHOWING LIGHT GREY SHALES WITH CALLIANA§SID 
BURROWS OF THE HOFERGRABEN MEMBER OF HOCHMOOS FORMATION : 

Most abundant are 

P l a c o smi l i a  cune i fo rmi s MILNE EDWARDS & HAIME 
Small Cyc lol ites 
Ex e c h o c i r s u s  r e t i c o s u s  ( J . D . C .  SOWERBY ) 
He l i cau lax gibb o s u s  ( ZEKELI ) 
L i p o de s th e s c o s ta tu s  ( J . D . C . SOWERBY ) 
L u n a t i a  s emig l o b o s a  ( ZEKELI ) 
P s e u adamaura b u lb iformi s ( J . D . C .  SOWERBY ) 

The Hofergraben mernber consists of l ight grey , usual ly soft 

shales and may be distinguished by this l ithology from the 

darker grey and more silty portions of the Hochmoos 

formation . They are espec ially rich in gastropods in most 

outcrops . Among these the deposit feeding groups and the 

carnivorous Natic ids are dominant . A spec ial development 

is the rudi st-coral shale of the Nefgraben which will be 

vis ited later . 
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Proceed on forest road . Pass nodular calcarenite. 

This is the Sandkalkbank of WEIGEL ( 1 9 3 7 )  which is nearly 

unfos s il i ferous in this part of the basin but has yielded 

c loser to Gosau many fos sils . It forms the top of the 

Hochmoos formation . 

STOP 8 . :  ROAD CUT OF FOREST ROAD . 

Bluish grey shales and thinly bedded sandstones of the 

Bibereck formation . 

The mol lusc fauna i s  dominated by In o c e ramus and Gerv i l l i a  

s o l e n o i de s DEFRANCE .  SEITZ ( unpub l i shed ) has determined 

the Inoceramids f rom the Bibereck formation of the Schattau 

area and recogni zed the following spec ies : 

In o c e ramus mue l l e r i  PETRASCHECK 
I n o c e r amu s  b a l t i c u s  J . BOEHM 
I n o c e ramu s C L c y c l o ide s  WEGNER .  

The f oraminif era o f  the B ibereck formation have been 

determined by WEI S S  ( 1 9 7 5 , 7 7 ) . The microfauna conta ins 

abundantly planctic foraminifera and indicates therefore 

an environmental change against the underlying Hochmoos 

formation in which agglutinated foraminiiera are dominating . 

WEI S S  ( 1 9 7 5 )  gives the fol lowing l i st of foramini fera from 

the Bibereck formation . 

Haplophragmoides , Ammobaculites and related agglutinated 

f oraminifera 

Trip l a s i a  murc h i s o n i  REUSS 

Sp irop l e c tammi n a  b a udo u i n i a n a  (D ' ORBIGNY ) 

Gaudry i n a  pyramida ta CUSHMAN 

Gaugry i n a  rug o s a  D ' ORBIGNY 

Doro t h i a  c o n u l u s  ( REUSS ) 

Doro t h i a  p upa ( REUSS ) 

Doro t h i a  p up o i de s  (D ' ORBIGNY ) 

Doro t h ia : oiy c o n a  _ (REUSS )  

Sp iro .Zo c u l i n a .  c r e t a c e_a ( REUS S )  



Quinque Z o cu Z i n a  sp . 

Nodo saria div . sp .  

D e n ta Z i n a  div . sp .  

Fro n dicu Zaria div . sp .  

L a g e n a  div . sp .  
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L e n ticu Z i n a  div . sp .  and related forms 

NeofZab e Z Z i n a  Z a t e roc ompr e s s a TOLLMANN 

NeofZab e Z Z i n a  ? s u tura Z i s  ( CUSHMAN ) 

Bu Z imina sp . 

Bu Z imin e Z Z a sp . 

Trans ition forms of Beusse l. Za s za j n o c hae prae cursor DE KLAS Z & 
KNIPSCHEER to Reu s s e Z Za s z ajn o c hae s z a j n o c h a e  ( GRZYBOWSKI ) 

A Z Z omorp h i n a  tro c h o ide s  ( REUSS ) 

Quadrimorp h i n a dl Z omorp h i n o ide s ( REUSS )  

G Z ob o r o t a Z i t e s  m i c h e Z in i a n a  ( D ' ORBIGNY ) 

Goup i Z Zaudina sp . 

Gy r o i di n o ide s n i t i da REUSS 

Ga v e Z i n e Z Z a s t e Z Z i g e ra (MARIE ) 

Ga v e t i n e Z Z a Z orn e i a n a  (D ' ORBIGNY ) 

S t e n s i öi n a  exs c u Zp ta ( REUS S )  

Ep i s tomi n a  sp . 

Hög Zundina s t e Z Z ig e ra ( REUSS ) 

G Z o b o trun c a n a  Z appare n t i Z appare n t i BROTZEN 

G Z o b o trun c a n a  Z appare n t i  tricari n a t a  ( QUEREAU) 

G Z o b o tru n c a n a  c o n c a v a t a  ( BROT ZEN ) 

G Z o b o trun cana e Z e va t a  e Z e v a ta (BROTZEN ) 

G Z o b o trun c a n a  Z appare n t i  c o ro n a ta BOLLI 

G Z o b o trun c a n a  forn i c a t a  PLUMMER 

G Z obo tru n c a n a  marg i n a ta ( REUSS ) 

Siga Z i a  de f Z a e n s i s  ( SIGAL ) 

P s e u do t e x t u Z aria c a r s e y a e  (PLUMMER) 

Ve n t i Zabre Z Z a e g g e ri CUSHMAN 

P Z a n o g Z ob u Z i n a  o rn a t i s s ima ( CUSHMAN & CHURCH ) 

He t e ro h e Z ix g Z obu Z o s a  ( EHRENBERG) 

He t e ro h e Z ix s tr i a t a  (EHRENBERG ) 
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With the f irst occurence of G l obo tru n c a n a  e l e v a t a  e l e v a ta 

(BROTZEN )  and the transition forrns between Reusse l la s z a j n o c h a e  

pra e c u r s o r  DE KLAS Z & KNIPSCHEER and Reu ss�1 � s za j n o c h a e  

s z a j n o c ha e  (GRZYBOWSKI ) the Bibereck forrnation rnay be dated 

as :lower Lower Carnpanian . In the sarnples of the lowerrnost 

part of the B ibereck forrnation G l o b o tru n c a n a  c o n c a v a t a  

(BROT ZEN ) and S i ga l i a  def l a e n s i s  ( S IGAL ) which are otherwise 

typical for the Santonian occur together with G l o b o trun cana 

e l e v a ta e Z e v a ta . Th i s  shows that the s tratigraphic ranges 

of these spec ies overlap sl ightly . 

Most Echinoids known frorn the Gosau originate frorn the 

Bibereck forrnation . One of the rnain localities l ies about 

2 50 rneters east of the vis ited point in a steep and sl ippery 

ditch . This i s  the locality which is cal led " Schattau " 

by KÜHN ( 1 9 2 5 ) . Frorn here the following Echinoids have 

been described : 

Ep i a s t e r  variab i l i s  KUEHN 
Ep i a s t e r  trau t h i  KUEHN 
Mi cra s t e r  c orb aric u s  LAMBERT 
Micra s t e r  gap p i  KUEHN 

Proceed on forest road . Pa ss boundary between Res sen 

forrnation and Nierental forrnation . Take northern ( lower )  

branch of fore st road a t  bifurcation . Walk down ditch into 

westernrnost branch of Nefgraben ( =Ell iptica-Graben after 

GERTH , 1 9 5 9 )  • 

STOP 9 . : WESTERNMOST BRANCH OF NEFGRABEN . 

Bluish grey shales with abundant coral s  and rudists . Coral ­

rudist fac ies of the Hofergraben rnernber . The · rudist spec ies 

occuring here are after KUEHN ( 1 9 6 5 ) : 

Hippuri t e s  ( Va c c i n i t e s )  b o e hmi DOUVILLE 
Hippuri t e s  ( Va c c i n i t e s )  opp e l i  DOUVILLE 
P la g i op t y c h u s  agui l l o n i  d ' ORBIGNY 
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Besides of the rudists , FELIX ( 1 908 ) recorded over 1 00 

spec ies of corals from this local ity , among them the large 

Cy e lo l i t e s  e l l ip t iea LAMARC K and a great number of colonial 

forms . ZAPFE ( 1 9 3 7 )  has made an analysis of rudist growth 

forms .ßecause of the Cyclol ite s  GERTH ( 1 9 5 9 )  has named the 

ditch which extends from the lower Hochmoos formation 

upwards " E l l iptica-Graben " .  The uppermost portions of the 

ditch are formed by the calcarenite we have already met 

before and the lower parts of the Bibereck formation . 

Proceed through dense forest westwards ( Please , keep together )  

t o  forest road a t  ski s lope . 

STOP 1 0 . : LARGE OUTCROP IN THE HOCHMOOS FO.RMATION , JUST BELOW 
MIDDLE STATION OF SKI LIFT : 

Grey , shaly sands with call ianassid burrows . The fauna 

contains 

Texa n i t e s  quinquenodosu s ( REDTENBACHER) 
Cera tos treon spino s um (MATHERON) 
Ne i thea e oquandi ( PERON) 
Turri te l l a rigida J . D . C . SOWERBY 
Dip l o e t e n i um angu s terima tum OPPENHEIM 

The f o s s i l s  may be collected best in the boulders which 

have been removed from the outcrop . 

Walk down over ski slope to Russbach . You certainly f ind some 

money which skiers have lost in the winter . Take the chance 

to reduce the costs for the f ield trip ! 

Mount bus and drive back over Pass Gschütt to the beginning 

of Zwie selberg forest road . 
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STOP 1 1 . :  FINSTERGRABENWANDL at the ZWIESELBERG FOREST ROAD . 
Member " Sandkalkbank " of the Hochmoos Formation . Upper 
Santonian . 

The " Sandkalkbank " (WEIGEL , 1 9 3 7 )  is  a calcarenitic member 

of cons iderable thickness of the Hochmoos formation . 

Approx . 20 meters have been measured in the Zwie se lberg 

road sequence . Other local ities are of minor thickne s se s . 

The diverse megafauna cons ists of pelecypods , coral s ,  

gastropods , nautiloids , ammonoids , brachiopods ,  bryozoans . 

The preservation of bivalve s in l iving pos ition (Pinna sp . )  

and we ll preserved aperture s of ammonites show that even 

energetic level was very low .  The ammonite fauna recently 

studied by SUMMESBERGER indicates an upper Sintonian age . 

The overlapping B ibereck Schichten are by evidence of 

G l o b o trunaana e l e vata e l e va t a (BROTZEN ) of Campanian 

age (WEISS 1 9 7 7 ) . H . A .  KOLLMANN ( 1 9 80 )  described 2 3  taxa 

of the gastropod fauna of the Sandkalkbank . 7 of 1 6  

determinable spec ies were re stricted to the Hochmoos formation . 

The compos ition of the fau�a indicates a high sedimenta:ion 

rate and suffic ient phytoplancton in the water and within 

the sediment . The f irst description of a pleurotomariid 

gastropod gives an evidence for the boreal influence into 

the Tethyan realm in upper Santonian time s . The lack of 

Scaphitids and dominating ammonite genera of the circum­

pac i f ic realm make sure that the Gosau bas in in Upper 

San tonian times was a marqinal part of the circumpaci f  ic 

realm with connections to the North and West (We stfal ia , 

Gul f  coast of Texas and Mexico) • 

Fauna : Gaströpods after H . A . KOLLMANN ( 1 9 80 } , ammonites 

after H . SUMMESBERGE:R ( 1 9 7 9 , 1 9 8 0 ) : 

Nau t i l u s  sp . 

Gaudry a e r a s  mi t e  (HAUER) 

Baau l i t e s  fua h s i  REDTENBACHER 

Baau l i t e s  c f . fua h s i  REDTENBACHER 

Baau l i t e s  c f . tanakai MATSUMOTO & OBATA 

Ba au l i t e s  sp . 
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B d e hmoaera s  kre k e l e ri (WEGNER) 

Boe hmo a e r a s  l o e s a h eri RIEDEL 

Hyp h a n t o a eras (Madaga s a ar i t e s ? )  amap o n de n s e  ( VAN HOEPEN) 

Nostoceratide indet . 

?Dip l omoa e ra s  ( Subgenus ? )  t e n u i s u l aa t um ( FORBES )  

?Dip l omoaeras ( Subgenus ? )  large s u Z aa tum ( FORBES )  

Dame s i t e s  comp a a t u s  (VAN HOEPEN ) 

?Parapu z o s i a c f  . s eppenrade n s i s  ( LANDOIS ) 

K i t a h i n i t e s  s t e n omp ha l u s  SUMMESBERGER 

Hau e r i a e r a s  ( Garde n i a e ras ) garde n i  (BAILY ) 

Eupa chydi s c u s  i s au l e n s i s  ( REDTENBACHER) 

Nowa k i t e s  dra s che i ( REDTENBACHER) 

S k o uma l i a  aus triaaa SUMMESBERGER 

S t a n to n o a e r a s  depre s sum ( HYATT ) 

P la a e n t i a eras parap l a n um WIEDMANN 

P l a a e n t i a e r a s  ma h e rn d l i  SUMMESBERGER 

R e g i n a i t e s  gappi WIEDMANN 

bryozoans 

corals , mostly solitary coral s 

boring animals (possibly porifera) 

gastropods (Fig . ) 

pelecypods :  

Py a n o do n t e sp . 

Barb a t i a  sp . 

In o a e ramu s sp . 

Lima sp . 

Ne i t h e a  aoquandi.  PERON 

G e rv i l l i a  sp . 

P i n n a  sp . 

Amboaardia p l a n idorsata ( Z ITTEL) 

Pteroaardium p ro dua tum ( SOWERBY ) 



:>;"
 1-3

 
IU 

::T'
 

�
CD

 
:>;"

 
O"

 Q.
 

IU 
1-'

• 
� 

!l
l 

:>;"
 rt

 
: 

11 1-'•
 

1-' •
 O"

 
� 

�
· 

rt
 

rt
 

1-'
• 

::r
 0

 
CD 

� 
G')

 0
 

0 
Hl

 
!ll IU 

rt
 

� 
::r

 
CD 

rn CD 
CJQ

 
.C

 
IU 

� 
!l

l 
CD 

rt
 

� 
11 

n 
o 

CD 
"d

 
·o

 
..

...... Q.
 

IU
 

rn 
Hl

 
rt

 
0 

CD 
n 

11 
n � 

:;-:
: 11

 
0

 11
 

t"'
 1-'

• 
t"'

 �
 

::s:
 ()'Q

 
:i>

 
z

 1-'
• 

z
�

 
rt

 
-

::r
 

l.O
 CD

 
�

 
0

 
-

. 
'-'

 t/)
 

IU � Cl.
. 1 

I i � e � i. . :J
 � t g' 

" 
gJ 

� 
� 

� 
� 

�­
N 

:! 
(;)' 

CO
 ?:

 n
 

01 
"i 

7r 
r:

:r �
 n

 
� 

3 
:r. 

!1l 
-� g.

 
:r. �

 � 
0 

„
 

=r 
'iö 

li 
s· j i !l 1:. +

 

+
 

+
 +
 

+
 +
 

+
 

+
 

� :J
 "' l. "' § 1i � :J 3 !< i +
 

C') Cl Cl'
 � g 0 =r
 � ii" =r
 (ij j 

C5' 
� 

"' 
. �%

 
�.

 3
 

l [
 

g' ?'
 

3 
;: 

!11 
·-

'i 
it 

c 
"' 

::i 
�

 
Q. g> a II! � � +

 

+
 

+
 

+ +
 +
 

+
 

+
 

+
 

g·�
 

\!!
"" t.�
 

l 
!; 

;:: 
3 

� 
� 

"'
"'

 
:!. 

12.
 

:r 
gJ 

0 
Cl'

 
0 

J: 
<I>

 
�

�"
 

s 
-�-�

 
� 

��
 

� 
�-

2: 
=r

 
0

 
-·

;:: 
':

:r 
0 

'.!i 
-

:?: 
.;; 

� 
<I> 

� 
j 

c :J 
g> 

Q. 
:J 

g> 
� 

� 
i= 

�-
g 

:i 
� +

 
+

 
+

 
+ 

+
 

+
 

+
 

+
 

+
 

+
 

+ +
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

:;; 
;:: 

� 
;;i 

-<
�

GI
:':

 
�i

� ;-
. 

II
I 

�
 

t! 
8. 

a 
-

.. 
"' 

3 
ii 

::0 <I> (/) 
:0

 
� 

a 
j 

„ 
� 

G-
':

:r 
� 

n· 
3 

':
:r 

'.!i 

� " :J Q. "' "' i!i „ 

=1 � r .;:
: 

„
 .2 :!. � 

ä 
3· 

... 
· � 

� 
;o: „ 

. i'
 

� 

P
le

u
ro

to
m

a
ri

a
 s

p.
 

i i 

B
a

th
ro

to
m

a
ri

a
 s

u
bg

ig
a

.n
te

a
 (D

 'O
nn

.) 
K

ei
lo

st
oma

 t
a

bi
il

a
ta

 (Z
EK

EL
I) 

C
li

rna
co

p
on

ia
 q

u
a

d
ra

ta
 (S

ow
.) 

T
or

qu
es

ia
 r

·i'.g
id

a.
 (S

ow
.) 

E
x

ec
h

oc
ir

S"U
s 

re
ti

co
SU8

 (S
ow

.) 
Q

u
a

d
ri

n
erv

us
 au

bt
il

is
 (Z

EK
EL

I) 
C

yp
h

os
ol

en
us

 s
p.

 
H

el
ic

a
u

la
x

 g
ib

bo
s

us
 (Z

EKE
LI

) 
X

en
op

h
or

a
 p

li
ca

ta
 (Z

EK
EL

I) 
P

se
·udama

u
ra

 s
p.

 
L

u
n

a
ti

a
 s

em
ig

lo
bo

sa
 (Z

EK
EL

I) 
M

es
or

h
y

ti
s 

ca
n

cc
ll

a-
ta

 (S
ow

.) 
?P

a
la

eo
p

ae
p

h
a

ea
 s

p.
 

F
us

in
us

 r
eu

ss
i 

(Z
EK

EL
I) 

· 

F
u

si
n

u
s 

su
b

a
bb

re
via

tu
a 

(Z
EK

EL
I) 

lV
oo

d
se

ll
a

 t
u

rb
in

a
ta

 (Z
EK

EL
I). 

Fu
si

de
 in

de
t. 

T
u

d
ic

la
 in

do
t. 

V
ol

ut
id

o 
in

de
t. 

G
os

a
via

 s
qua

m
os

a
 (Z

EK
EL

I) 
L

io
ca

i·e
n

us
 s

p.
 

A
ct

a
eo

n
el

lr.J
 e

lo
n

ga
ta

 K
OL

L!ILUTN
 

z 
:0 

;o: 
� 

� 
'!!. 

<I> 
� 

� 
� 

� 
�

 
-

"" 
i2 

ro 
'° 

� 
""" 

� 
-

K' 
� 

� 0 ':
:r � 

� 
� 

,,. 
,;

;; 
� 

� 
=

· 
:t; 

f!I 
' �i

 
III

� �· i '.5 f
 

"' i=. 

� �· lE. ll.I 3 ii; ':
:r g; (ij j 

\Jl
 

0
 



51 

Prive forest road towards south west . Take lower branch 

until bridge over Aster Graben . 

STOP 1 2 . : BRIDGE OVER ASTER GRABEN . 

Sandstone with greenish shales of the Ressen formation . 

The Re ssen formation is turb iditic and contains only 

occas ionally 

Ammo bacu Z i t e s  sp . 
Te x t u laria sp . 
B i g e n e r i n a  sp . 
Sp irop l e c tammina baudo u i n iana ( D ' ORBIGNY ) 
No n i o n e Z Z a sp . 
Gy roidina sp . 
Va Z v u Z i n eria sp . 
G Z ob o r o t a Z i t e s  m i c h e Z i n ia n a  (D ' ORB IGNY ) 
Gave Zi n e Z Z a s t e Z Z i gera (MARIE )  
S t e n s i öi n a  excu l p t a vat a sp e ra HOFKER 
S t e n s i öi n a  p omme ra n a  BROTZEN 
S t e n s i ö i n a  sp . 

The underlying lower Lower Campanian B ibereck 
. . . - - . , 

formation ahd the beginning of the Nierental formation in 

the Upper Campanian ( Zone KC of WILLE-JANOSCHEK , 1 9 6 6 )  

conf ine the age of the Re ssen formation to the Lower to 

qpper Campanian . 

Drive back lower branch of forest road to b ifurcation . 

Take upper branch to Falmberg Alm house . 

STOP 1 3 . : BEHIND FALMBERG ALM HOUSE ( I f  snow al lows ! )  

Boundary between the Ressen formation and the Nierental 

formation . The basal Nierental formation con s i sts of 

variegated calcareous shales with a rich pelagic microfauna . 

The fauna contains after KUEPPER ( 1 9 5 6 ) and WILLE-JANOSCHEK 

( 1 9 6 6 )  the following Globotruncanids : 
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G l ob o tru n c a n a  arca ( CUSHMAN ) 
g l o b o tru n c a n a  e l e v a t a  e l e va t a  (BROTZEN )  
g l o b o tr u n c a n a  s tuart iformis DALBIEZ 
G l o b o trun cana fo r n i c a t a  PLUMMER 
Marg i n o trun cana c o r o n a t a  BOLLI 
G l o b o tru n c a n a  l appare n t i  BROT ZEN 
G l o b o tr u n c a n a  lappare n t i t r i carina ta ( QUEREAU ) 

After WILLE-JANOSCHEK the sedirnentation of the Nierental 

f orrnation begins in the Gosau basin in the Upper Carnpanian 

( zone KC after WILLE-JANOSCHEK ) .  

Proceed to Lie senhütte . 

STOP 1 4 . :  SKI SLOPE ABOVE LIESENHÜTTE . 

Grey shales conta ining boulders of larninated algal l irnestone , 

partly incrusted quartz pebbles , corals and echinoid spines . 

The shales are underlain by breccias containing rnostly 

coarse cornponents of phyll ite and quartz . 

The rnicrof auna is a pelagic one as in the Nierental 

formation . A b a t homp ha l u s  may aro e n s i s  has its first 

occurence in the section which indicates an Upper Maastrichtian 

age for the Zwieselalrn forrnation . Other Globotruncanids are 

( after WILl.E-JANOSCHEK ", 1 9 6 6 ) : 

G l ob o tr u n c a n a  area (CUSHMAN ) 
G l o b o trun cana e o n tusa ( CUSHMAN ) 
G l o b o tru n c a n a  e l e va t a  s tuar t i fo rmis DALBIE Z 
G l o b o tru n c a n a  fo rn i c a t a  PLUMMER 
G l o b o t ru n a a n a  gan s s e ri BOLLI 
Glob o tru n c a n a  ro s e t t a ro s e t ta ( CARSEY ) 
G l o b o tru n e a n a  fa l s o s tuarti SIGAL 
G l o b o truneana s t uarti ( de LAPPARENT ) 
Rugo g l o b i g e r i n a  rug o s a  ( PLUMMER)  
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As mentioned before , the megafauna consists of calcareous 

algae , corals and . mol lusc fragments .  It has been descri -

bed b y  KUEHN ( 1 9 3 0 )  who had dated the whol e  Zwieselalm forma­

tion as Dan ian . 

Drive back to beginning 6f Zwie selberg forest . road . Change 
bus and drive on Bundes straße 1 6 6 in the direction of Go­
sau . Stop at the restaurant " Kol ler ' s  Heurigen " and walk 
on small road into Grabenbach . After 5 0 0  meters we pass 
a dam and walk further on the ground of the stream . 

STOP 1 5 .  GRABENBACH ( Grabenbach formation) 

Description : Dark grey shales with rare intercalations 

of arenites . In the Grabenbach a sequence of approximately 

1 8 0 meters thickness is exposed . Fos s i l s  are rare . Most 

common are Nucul ids , Inoceramids ,  and small Pectinids . Gastro­

pods are represented by Ca l l i omp ha l u s  and Exe a h oa iro s u s  but 

are extremely rare . After KAUFFMAN ( 1 9 6 7 )  thi s  fauna may 

represent a leve l  bottom community which i s  most closely 

related to the soft mud bottom communitie s occurring bet­

ween 30 and 1 5 0 meters depth in the Atlantic . 

Texan i t e s  in the sequence and in the underlying 

Streiteck formation indicate a Santonian age . Themicrofauna 

is much more diverse than in the Streiteck formation but 

contains the same foramin ifera of stratigraphic importance . 



��J-- - - · �- . -------·----- --------= 
�.-.-. -:-::--:-=-� - - - · · · ·  
�������� 

- 5() 
--.--.--··---

1.;...· · 

. . .  - · - · -:. · - · · - · : -_:...:,:..:...: 
- • „ „ - „- • • • „ .  „ „ · - ... „ • 

. . . . · - . .
.

.

.

.
. ..

. .

.

. : .. . .. . : .
.

. � 

1--

„ • - - • · - ·  • „ .  „ - ... • 

-
•. . .  

54 

l/) 
·rl 
H 

. .g 
rO 
.µ 
� 
rd 

.-! 

Texani-f;es quinquenodosus 

� InocerarmJ..s 

Baculites 
Muramotoceras 
Tissotia 

Inoce:eamus 

Stop 1 5 .  Grabenbach . Sec t ion I in the Grabenbach formation 
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Munierieeras 

dark sha l e s  w i th 
arenitic intercalation s 

Munierieeras 

Muramotoeeras 

S top 1 5 .  Grabenbach . Sect ion I I  . in Grabenbach format ion · 

(not . v i s i  ted ) 
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Microfauna ( after WEISS , 1 9 7 5 ) : 

G l o b o t ru n c a n a  i appare n t i  lappar e n t i  BROT ZEN 

G l o b o truncana lappare n t i  coro n a ta BOLLI 

G l o b o trun cana l appare n t i  tricar i n a ta (QUEREAU ) 

G l o b o tru n c a n a  c o n ca v a t a  ( BROTZEN ) 

· G l o b o trun cana fo r n i c a t a  PLUMMER 

He t e r o h e l ix g l o b u l o s a  (EHRENBERG ) 

He t e rp h e l ix s tr i a t a  (EHRENBERG ) 

P s e udo t e x tu iaria p l umme ra e  ( LOETTERLE ) 

P s e u doguemb e l i n a  c o s tu i a t a  ( CUSHMAN ) 

Siga l i a  def la e n s i s  ( SIGAL ) 

primitive agglutinated forarninifera 

Ammo di s c u s  gau i t i n u s  BERTHELIN 

A r e n obu l im i n a  d ' o rb i g n y  REUSS 

P s e udogaudry i n e i ia sp . 

Sp irop l e c tamm i n a  p ra e i o n g a  ( REUSS) 

Ve rn e u i Z i n a  m ü n s t e r i  REUSS 

Gaudry i n a  pyramida ta CUSHMAN 

Tri t ax i a  tricar i n a ta ( REUS S )  

Mars s o n e i i a turris (D ' ORBIGNY) 

Doro t h i a  c o n u ius ( REUSS ) 

Do r o t h i a  p upa ( REUSS ) 

Doro t h i a  oxy c o n a  ( REUS S )  

Op h t a lmi dium c r e t a c e um ( REUSS) 

Nodo s a r i a  div� sp . 

D e n ta i i n a  div . sp .  

Fro ndicu iaria div . sp .  

Lage n a  sp . 

L e n t i cu l i n a  marc k i  ( REUS S )  

L e n t i c u l i n a  s ub a l a t a ( REUSS )  

L e n t i c u l i n a  div . sp .  

P l a n u iaria comp l a n a ta ( REUSS )  

Neoflab e l l i na su tura l i s  ( CUSHMAN) 

Sara c e n ar i a  ?jarv i s i  BROTZEN 

Vag i n u l i n a  g o s a e  ( REUSS ) 



Bu limina sp . 

Bu l imin e l l a  sp . 
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Va l vu l i n e r i a  Z e n t i c u la ( REUSS ) 

Rugog l o b igerina rugo s a  lPLUMMER) 

Rugog l o b igerina sp . 

G l o b i g e r i n a  infra cre t a c e a  GLAESSNER 

G l ob i g e r i n a l l e a e q u i la t e ra l i s  ( BRADY ) 

L oxo s t omum e l e y i  ( CUSHMAN ) 

Quadrimorp h i n a dl l omorp h i n o i de s  ( REUSS ) 

G l ob o r o ta l i t e s  miche l i n i a n a  ( D ' ORBIGNY ) 

G l ob oro t a l i t e s  mu l t i s ep ta BROTZEN 

Gyroidi n o ide s n i t i da REUSS 

Gave l i n e l l a Z orn e i a n a  ( D ' ORBIGNY) 

Gave l i n e l l a s t e l l ig e ra (MARIE )  

S t e n s i öi n a  ex s c u lp ta ( REUS S )  

S t e n s i ö i n a  grac i l i s  (BROT ZEN ) 

Ep i s tomina div . sp .  

Hög lundina s t e l l ig era ( REUSS )  

Megafauna : 

rare echinoids , 

gastropods : 

Ca l l iomp h a lus sp . 

Exe c h o a i r s u s  sp . 

pelecypods : 

In o c e ramu s sp . 

small Nucul idae ( common ) 

Gerv i l l i a  sp . 

Sy n cy c l o n e ma sp . 



anunonoids : 

Muramo t o c eras n . sp .  

Bacu l i t e s  sp . 

Mun i e r i c e ra s  c f  . g o saui cum 

P l a c e n t i c e r a s  sp . 

Ti s s o tia sp . 
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( HAUER) 

Texan i t e s  quinq u e n o do s u s  ( REDTENBACHER) 

crustaceans : 

Ca Z Z i an a s s a  sp . 

Age : Santonian , possibly Lower Santonian 

Drive back to Hotel Gosaumühle . Overnight stop . 



The Ammoni t e  D i s tr ibu t ion in the Santon ian o f  the B a s in o f  Go s au . Au s t r i a  

D e smocerat idae Mun iericerat idae P l acenticerat idae T i s s o t i inae Texani t inae Barro i s icerat inae Heteromorphs 

Hauericeras Placen t i cera s  Bo ehmocera s 
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DAY 3 

Drive to Gosau . Turn right to Bunde sstraße 1 6 6 and drive 
2 kilometers towards Paß Gschütt . Stop at j unction with 
Zwie selberg fore st road and walk down over meadow to Weg­
scheid fore st road . Fol low fore st road 8 0 0· meters uphil l .  
Walk up to small wall of rocks . 

STOP 1 6 .  WEGSCHEIDGRABEN - BRUNFTLOCH 

Description of the section : 

1 .  Dark grey shales ( Grabenbach formation )  

2 .  Porous sandstone with l ime stone pebbles ( diameter up to 

1 centimeter)  

3 .  Unconsol idated conglomerate with large pebbles 

4 .  Unsorted wel l  cemented conglomerate 

5 .  Patche s of rudist bioherms within conglomerate 

6 .  Conglomerate , wel l  cemented , with pebble s i z e  up to 4 

c entimeters 

7 .  S andstone with pebbles 

8 .  L ight brown f ine grained conglomerate , wel l  cemented 

9 .  Unconsolidated conglomerate with large pebbles ( up to 

7 centimeters ) 

1 0 .  Wel l  cemented conglomerate , components of medium s i ze 

1 1 .  Grey , sol id shales 

1 2 .  Yel lowish sandstone 

1 3 .  Grey shaly marls with layers of mollusc debris 

1 4 .  Sandstone and shales 

1 5 .  Sol id sandstone with fossil debris 

1 6 .  Dark grey shale 

1 7 .  Solid calcarenite 

1 8 .  Rudist b ioherm with Hippur i t e s ( B a t o l i t e s )  t i ro l i a u s  

DOUVILLE , Hippur i t e s  ( Vaa a i n i t e s )  g o s a v i e n s i s  DOUVILLE 

and P la g i op t y a hu s  agui l l o n i  d ' ORBIGNY 
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1 9 .  Grey shal e s  (Naticidae , pelecypod s )  

1 8 .  Hippurites bioherm 

1 7. Sandstone with shaly intercalation 

1 4 .  

1 3 .  

1 2 .  

1 0 .  
9 . . 
8 .  
7 .  

6 .  

5 .  

3 .  

2 .  

Sandstone lenses in soft shale 

Shel l  debr i s  

Grey shale s 

Yel l ow sandstone 

Wel l  cernented conglornerate 
Badly c ernented conglornerate ( c oars e ) 
Light brown f ine c on g l ornerate 

·' Sands tone w·i th pebb l e  layer s  

Wel l  cernented congl ornerate 

Hippurites patches in badly s orted congl . 

Badly c emented , badly s orted conglornerate 

Porous sandstone .with pebbl e  layers 

1 .  Grey shale s ; Grabenbach forrnation ( top) 

S top 1 7 ,  Brunftloch . Bas e  of Hochmoos forma�ion ( Santonian ) 
Scale 1 : 1 0 0 
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1 9 .  Exposed in small excavations : Bluish grey shale . Pele­

cypods and Natic idae abundant 

STOP 1 7 .  UPPER PART OF SECTION OF STOP 1 6 ,  Exposed at the 

forest road . The fauna of the bluish grey shale overlying 

the rudist bioherm may be col lected here . 

Remarks to stop 1 6  and 1 7  

The locality Brunftloch (which ha s also been called Bruns­

loch and Brunns loch in the literature ) has already been 

mentioned by REpss ( 1 8 5 4 ) in the first comprehens ive des ­

cription of the Gosau val ley . For WEIGEL ( 1 9 37 )  this has 

been one of the keypoints in the geologic history of the 

Gosau area . He was thefirst to show the difference in 

l ithology and facies between the Grabenbach formation and 

the Hochmoos formation . He demonstrated that the Hochmoos 

formation was deposited in shal lower water than the Gra­

benbach formation . This is shown by the deposition of c lastic 

sediments , by the rudist' bioherms and the shal low water 

mol luscs of the shales overlying the bioherms . 

From the shales , FELIX ( 1 9 0 8 )  has recorded the 

following mol luscs (partly revi sed ) : 

Pte roaardium produa tum ( SOWERBY ) 
Cra s s a t e l la maaT'odo n ta SOWERBY 
Cua u Z Z a e a  a h i eme n s i s  ZITTEL 
Ne i t h e a  a o quandi ( PERON ) after DHONDT , 1 9 7 3  
L imop s i s  aa l v u s  ( SOWERBY ) 
L i op i s t h a  ( Ps i l omy a )  fre q u e n s  Z I TTEL 
Mo di o la fZage Z Z ife ra FORBES 
Pe rna fa Z a a t a  Z ITTEL 
P i n n a  are taaea ZITTEL 
So l e n  sp . 
Ps e u damauT'a bu Zb iformis ( SOWERBY ) 
Luna t i a  s emig Z o b o s a  ( ZEKELI ) 
C Z imaaop oma quadrata ( SOWERBY ) 
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Rudists from here have been described by Z ITTEL ( 1 8 6 4 -6 6 ) , 

DOUVILLE ( 1 8 9 0  - 9 7 ) , FELIX ( 1 9 0 8 ) and ZAPFE ( 1 9 3 7 ) . 

After KUEHN ( 1 9 4 7 , 1 9 6 5 )  the Brunstloch was representing 

the widespread rudist development of the Upper S antonian 

in the Alps . 

Walk back to bus . Drive over Paß Gschütt to Rus sbach 
( Sal zburg ) • 

The following localities are only acces s ible by walking . 
Prepare for a long walk . Don ' t  forget your ra incoat even 
if weather looks perfect to you . · 
Walk up towards farmhouse Falleneck . Take dirt road towards 
north east . Walk up h i l l  along the fence to hill crest . 
Follow hill crest to north east to an altitude o f  1 1 0 0 
meters . 

STOP 1 8 .  RUDIST BIOHERM OBERSTOECKL 

The rudist bioherm Oberstöckl i s  one of the largest and 

best preserved in the Northern Calcareous Alps . DOUVILLE 

( 1 8 9 0  - 9 7 ) , FELIX ( 1 9 0 8 ) and KUEHN ( 1 9 6 5 )  described from 

here 

Hippuri t e s  ( Vaaa i n i t e s )  opp e l i  fe l ix i  KUEHN 

Hipp uri t e s  exara t u s  Z ITTEL 

Hipp uri t e s  ( Va a a i n i t e s )  g o s a v i e n s i s  DOUVILLE 

Radiol itidae 

The gastropod Neri n e a  (Simp l op tyx i s ) b u a h i  MUENSTER 

FELIX ( 1 9 0 8 )  who certainly has seen many rudist 

local ities cal led the bioherm Oberstöckl " the mos t  impressive 

he had hitherto seen in the ·Gosau beds " . He thought it was 

the oldest in the Gosau basin and dated it as Coniacian . 

He was fol lowed in this by KUEHN ( 1 9 4 7 ,  1 96 5 ) . 

The bioherm Oberstoeckl begins at the f arm house of 

the same name and ends near the Traunwand Alm in an altitude 
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of 1 3 3 3  meters . The main deve lopment is about 3 5 0  meters 

long but further patche s in the same position occur also 

close to the log cab ins of the Alpine pasture . The bioherm 

is overlain by yel lowish l ime stones containing rudist �rag� 

ments and conglomerates in a solid matrix of l imestone . 

Walk through fore st to door in f ence north of the f armhouse 

Oberstöckl . Cross meadow towards path . Fol low path eastwards . 

STOP 1 9 .  PATH EASTNORTHEAST OBERSTOECKL , JUST BEHIND FENCE . 

Grey shales with coal fragments of the Hochmoos formation . 
. 

D iverse pel.ecypod fauna with Py c n o do n t e , Ne i th e a , Pinna , and 

the s ingle cora l s  P l a c o smi l i a  arauata MILNE EDWARDS & HAIME , 

Cy c l o l i t e s  sp . which are both characteristic for the Hoch­

moos formation . 

S top 1 9  is  situated directly above the wel l  known 

local ity Oberstöckl which is not as eas ily acces s ible . FELIX 

( 1 9 0 8 ) reports the following fauna from Oberstöckl (partly 

revised)  : 

Cyc l o l i t e s sp . 

Dip l o c te n ium c o n iuge n s  REUSS 

P l a c o smi l i a  arcua ta MILNE EDWARDS & HAIME 

P t e ro cardium produc tum ( SOWERBY) 

Cucu l la e a  c h i eme n s i s  Z ITTEL 

Modi o la flage l l ifera FORBES 

A c ta e o n e l l a cra s s a  ( DUJARDIN) 
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Fellow path to Schneckenwand 

STOP 2 0 . SCHNECKENWAND . DEPOSITS OF ENVIRONMENT WITH REDU­

CED SALINITY IN THE HOCHMOOS FORMATION 

Section through the Schneckenwand ( frorn top to base ) : 

1 .  Grey rnarlstone containing Tro c hac t a e o n  c o n icus (MUENSTER) 

and Tro c ha c t a e o n  gigan t e u s  g i gan t e u s  ( SOWERBY ) 

2 .  Lens of soft grey shale containing the gastropo.ds 

Tan a l i op s i s  z e k e l i i  KOLLMANN 

Ca s s i o p e  k e fe r s t e i n i  (MUENSTER) 

Ne r i t op s i s  g o Z dfu s s i ( KEFERSTEIN ) 

Pire n e Z Z a mue n s t e r i  ( KEFERSTEIN) . 

Pse udome l a n i a  sp . 

Tro c h a c t a e o n  c o n i c u s  ( MUENSTER) 

A c ta e o n e Z Z a Z a e v i s  ( SOWERBY ) 

The cornpos ition of the fauna indicate s a reduced sal inity . 

3 .  Shales with large Tro c hac tae o n  c o n i c u s , Trochactaeon g i ­

gan t e u s  gigan t e u s , Ne r i t op s i s and srnall Cerithidae 

4 .  Sol id grey sandstone 

5 .  Sandstone with brecc ious zones . Cornponent s i ze up to 

5 rnill irneters 

6 .  Sandstone with large quartz pebbles 

Large Trochactaeon can be found in different· local ities in 

the Hochmoos forrnation but nowhere in the other part of the 

Gosau basin such a concentration of shell s  exists as in the 

Schneckenwand ( " snail wall " ) . This large nurnber of shel l s , 

together with the accornpanying fauna in the beds 2 and 3 

indicates a strongly reduced sal inity ( Me iornesohal inikurn) 

after KOLLMANN ( 1 9 6 7 ) . 

The Schneckenwand is the type local ity for Troc h a c ­

t a e o n  c o n i c u s  {MUENSTER) . 
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1 .  

2 .  

3 .  

4 .  

5 . 

Grey marlstone wi th Troahaataeon 
and srnall Neritaceans , Cerithiids 

Len s of soft. gr�y shale s (hioturbat'e ) 
wi th Troahaataeon , Aataeone Z Za ,  Cassiope 
Shales wi th Troahaataeon 

Sand stone with brecc ious layers 
cornponents up to 5 mm 

Sandstone with large quartz and 
f l int pe.bble s  

Stop 2 0 . Schneckenwand ; Hochmoos forrnation ; scale 1 : 5 0  
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Tro c ha c ta e o n  c o n i c u s  

( MUENSTER) 

Schneckenwand 

Actaeone l l l dae of the 

Eas te rn Al ps  

67  
A c t a e o n e l l a l a e v i s  ( SOWERBY } 

Gosau 

Tro c h a c t a e o n  lamarc k i  ( SOWERBY ' 

Gams 

Tro c h a c t a e o n  g i ga n tsu s ( SOW . ) 

Gosau · 



68 

Walk through a pretty forest towards Stöckelwaldgraben . You 
know everything about the condition of the outcrop when you 
hear that the local collectors call it Dreckmaschin ' which 
means dirt machine . Its upper part i s .  a large lands l ide area 
of mob i l i zed Hochmoos formation . WATCH YOUR RUBBER BOOTS ! 

STOP 2 1 . STOECKLWALDGRABEN . UPPER PART : GRABENBACH FORMATION 

Thi s part of the section is important for the local strati­

_ graphy . Beds with Hemi t i s s o t ia rando i  GERTH are overlying 

without any doubt parts of the ßection containing Texan i te s . 

Texa n i t e s  has actually been found twice in the section : Once 

in the Grabenbach formation , once in the Streiteck formation . 

The transition f rom the underlying Streiteck forrnation to the 

Grabenbach formation is a gradual one . The distinction bet­

ween the f orrnations is based on the di sappearance of coarse 

intercalations and of the concentrations of A c ta e o n e l la l a e v i s . 

Fos s i Js occur in layers of debris . The following groups have 

been determined : 

Ca l l i omp ha l u s  sp . which i s  the most abundant gastropod 

and the arnrnonoids 

Hemi t i s s o t i a  randoi GERTH ( cornrnon ) 

Bac u l i t e s  sp . 

The Grabenbach formation i s  of Santonian age . 

Walk down Stöcklwaldgraben to top of Streiteck forrnation 

STOP 2 2 . STOECKLWALDGRABEN . LOWER PART : . STREITECK FORMATION 
··· ··· . 

The Streiteck forrnation comprises sandy shales with thick 

intercalations of conglomerates containing wel l  sorted and 

rounded components . Near the branching-off of a small ditch 

and around the conglornerates the fol lowing fauna rnay be col­

lected : 
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Hemitissotia randoi 
Inocerarrr�s, Cerithiwn 

Texanites quinquenodosus 
Pecten;Nucula, Aporrhaidae, 
Dentaliwn 

Neithea 

Actaeonella laevis 

Texanites quinquenodosus 
Tympanotonus, Cyclolites 

Cyclolithes, Placosmilia 

Cyclolites 
Actaeonella laevis,Nerinea flexuosa 
Aporrhaidae� pelecypods 

Aataeonella laevis 

Cyalolites, A.laevis 
Phelopteria caudigera 



Cora l s : 

Scaphopods 

Gastropods : 

Pelecypods :  

Ammonoids : 
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P l a c o smi l i a sp . 

Cy c Z o Z i t e s  sp . 

A c ta e o n e Z Z a l a e v i s  ( SOWERBY ) 

Nerin e a  f l exuo sa SOWERBY 

Turr i t e Z Z a "e i c hwa l dian a " after ZEKELI 

Ex e c h o c i r s u s  re t i c o s u s  ( SOWERBY ) 

Torqu e s i a r i g i da ( SOWERBY ) 

Quadri n e rvus sub t i l i s  ( ZEKELI ) 

Aporrha ida e  

Barb a t ia sp . 

A n a t i n a  sp . 

Pectinidae 

Texan i t e s  q u i n q u e n o do s u s  ( REDTENBACHER) 

The fauna indicates shallow water conditions . 

A small outcrop below the conglomerate bears an interesting 

fos s i l  content : 

Seaweed 

Cy c Z o Z i t e s  sp . 

A c t a e o n e Z la lae v i s  

Pi Z e o l u s  sp . 

Phe l op t e r i a  caudigera ( ZITTEL ) 

Pectin idae 

It is supposed that Phe Z op teria has been attached on the 

seaweed by byssal threads . 

Age : After WEISS ( 1 9 7 5 , 1 9 7 7 )  the microfauna of the Graben-

bach formation and the Streiteck formation (hi's Edlbachschich­

ten ) is nearly identical . This is also the case for leve l s  which 

must be below the occurrence of Texa n i t e s  q u i n q u e n o do su s  in 

the section . In the contrary to the opinion of FELIX ( 1 9 0 8 ) , 

WEIGEL ( 1 9 37 )  and GERTH ( 1 9 5 9 ) , there is no evidence for Con� 

iac ian sediments in the Gosau area . 
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Walk on right side of Randobach to next bridge . Cross river . 
At the forest road on the other side of the river the Kreu z ­
graben formation is exposed . I t  cons i s ts o f  coarse conglome­
rate s , often with a red matrix . 

STOP 2 3 . ROAD CUT OF FOREST ROAD , AT JUNCTION WITH ROAD TO 
Z IMMERGRABEN . KREUZGRABEN FORMATION 

The outcrop shows intercalations of green shales with coal 

seams in the conglomerates of the Kreuzgraben formation . The 

coal seam contains crushed gastropods which can be determi­

ned as 

D e i a n ira sp . 

The archaeogastropod genus D e i a n ira i s  a fresh water f aunal 

element . I t  has f irst been described by STOLICZKA ( 1 8 5 9 )  from 

the dump of an abandoned coal mine c lose to the Neualm , about 

2 . 5  kilometers northeast of stop 2 3 . The f auna of the Neualm 

contained De ian ira b i ca r i n a t a  STOLICZKA ,  O e i a n ira h o e rn e s i  

STOLIC ZKA ,  Me Z a n op s i s  p i c h Z e r i  ( HOERNES ) ,  Me Zanop s i s  sp i n i g e r  

( J . D . C . SOWERBY ) and other fresh water gastropods .  A s ingle 

reptile tooth of the same locality has been determined by 

BUFFETAUT ( 1 9 7 9 )  as the tooth of an all igator . 

Fellow Randobach forest road along river to South west . After 
the road b ifurcation the boundary to the S treiteck formation 
wil l  be passed . 3 0 0  meters a f ter stop 2 3  follows 

STOP 2 4 . RANDOBACH FOREST ROAD . STREITECK FORMATION 

In a small ditch on the left s ide of the forest road dark 

coloured s ilty shales are exposed . They b e ar abundantly 

A c ta e o n e  Z Za Z a e v i s· ( SOWERBY ) • 

Walking the Randobach r iver downstream we are moving up the 
section stratigraphically . 
After pa s s ing the next bridge the next exposure i s  vi s ible on 
the other side of the river . Examination depends on water con­
dition s . 
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STOP 2 5 .  RANDOBACH RIVER . GRABENBACH FORMATION 

Dark grey shales with aren itic intercalations . A few years 

ago a large Parapu z o s ia daub r e e i  ( de GROSSOUVRE ) has been 

found in this local ity . It is on display in the Oberöster­

reichisches Landesmuseum in Linz , the capital of Upper Austria . 

After de GROSSOUVRE the spec ie s appears together with Texa ­

n i t e s  texanum in southern France . In a s ite in the nearby 

situated Z immergraben which i s  stratigraphically very close 

to stop 2 5 ,  Texa n i t e s  quin que n o do s u s  has been found . 

Other fos s i l s  in s top 2 5  are Ca l l iomp ha l u s  sp . 

and Baau l i t s  sp . 

The sediments are of Santonian age . 

STOP 2 6 . RANDOBACH RIVER. GRABENBACH FORMATION 

About 2 0  meters from Stop 2 5  i s  the type locality of 

Hemi t i s s o t i a  randoi GERTH . 

I t  depends on water conditions whether this locality can be 

vis ited or not . 

Walking downstream a large exposure of Grabenbach formation 
is visible on the left s ide . We pass it and cro s s  the river 
on the next bridge . The next stop is directly a f ter the 
bridge . 

STOP 2 7. RANDOBACH FOREST ROAD . HOCHMOOS FORMATION 

In a large outcrop dark grey s�lty shales and sandstones 

of considerable thickness are exposed . In the soft layer s  

bifurcated call ianas s id burrows are vis ible . 

The Hochmoos formation is dislocated against the Grabenbach 

formation on a dislocation l ine of large lateral extens ion . 
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Walking further downstream we see outcrops of tectonically 
disturbed Hochmoos format ion in the river and on the road­
s ide . After 2 5 0  meters a large outcrop of Hochmoos formation 
fol lows in a river bend . Vis iting this outcrop depends again 
on water conditions . 

STOP 2 8 . RANDOBACH RIVER . 7 0  METERS UPWARDS FROM THE FIRST 

BRIDGE OF FOREST ROAD 

Thickly bedded , dark grey , f ine bedded sandstone with high 

calc iumcarbonate content � The sandstone forms the centre of 

a north west d ipping anticline . The core o f  the anticl ine 

i s  overlain by conglomerate and rudist l imestone . 

In the sandstone Mun i e r i c e ra s  g o s aui cum ( HAUER) i s  common 

together with a Bacu l i t e s  sp . 

Only a few meters downstream rudist l imes tone crosses the 

fore st road . 

STOP 2 9 . RANDOBACH FOREST ROAD . HOCHMOOS FORMATION 

In a small outcrop on the r ight s ide , about 2 0  meters 

above the r iver , the rudist bioherm " Randograben " of 

FELIX ( 1 9 0 8 )  and KUEHN ( 1 9 6 5 )  i s  exposed . I t  is in the 

same stratigraphic pos ition as the bioherm Oberstöckl . 

The fauna i s  the same as in Stop 1 8 .  

Walk along river to the village Russbach . On the way back 
to the hotel Gosaumühle you may relax in the bus . 
Overnight stop in the hotel Gosaumühle . 

OPTIONAL STOP . Panoramic view at the Gosau lake 

The point of view is situated on the end moraine of the 

Late Wuermian Gschnitz stadium • .  The lake behind is lo­

cated in a large fault system with lateral displacement . 

The val l ey flanks are oversteepened by glacial eros ion . 
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When weather is good we may see on the right s ide the 

Upper Trias s ic reef complex of the Gosaukarnrn . The Hoher 

Dachste in ( altitude 3 0 0 4  meters ) in the background is 

built up by contemporaneous lagoon sediments which are 

cal led the Dachste inkalk ( Dachste in l imestone ) • In the 

northwe stern edge of the Gosaukarnrn which i s  unvi s ible 

from our standpoint the reef sediments are interf ingering 

with the shales of the Hal l s tatt fac ies ( �lambach shales ) .  

But also Cretaceous rocks are vi s ible from thi s  point of 

view . To the north you may see a large natural wal l . It 

i s  the Rote Wand which consists entirely of rocks belonging 

to the Nierental formation . This is the largest outcrop 

of these rocks in the Gosau area . 

In the Pleistocene the glac ial system of the Gosau 

val ley was connected with that of the Sal zach val ley . The 

glac ier took its way over the Pass Gschütt through
.
the 

Larnrner val ley and met the Sal zach glac rer at Gol l ing . 
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DAY 4 

Drive from Gosaumühle to Bundesstraße 1 4 5  and fol low it 
over the Pötschen pa ss . Leave the road at Bad Aus see and 
fol low a small road to Grundl see . Near Grundl see drive on 
local roads to the fore st road We issenbachalm . Fel low road 
until it ends in the Weis senbach Alm area . 
Vis iting the followinq local ities depends on snow conditions 

STOP 3 0 . WEISSENBACH ALM . RUDI ST - CORAL - BRACHIOPOD Fac ies 

The outcrop shows one of the rnost beauti ful occur­

rences of the rudist-coral f acies in the sense o� ZAPFE 

( 1 9 3 7 )  in the Eastern Alps . The fore st road has been bui l t  

in 1 9 7 2 . With the road construction the shales with rudists 

corals and brachiopods became exposed . The rudists are 

sol itary forms . Espec ially the small Hippurites sulcatus 

i s  extremely variable in - shape . The following fos s i l s  

are occurring i n  this outcrop : 

Colonial corals 

Brachiopods 

Radiol itidae 

. .  Hippuri t e s  ( Vacc i n i t e s )  su Z c a t u s  DEFRANCE 

Hippur i t e s  ( Va c c i n i t e s )  i n a e q u i c o s ta tu s  MUENSTER 

P lagiop tychus a gu i Z Z o n i  d ' ORBIGNY 

Following the Wei ssenbach stream to the west we arrive at 
the outcrops with dark grey shale from which TOLLMANN ( 1 9 6 0 )  
has described a large microfauna . 

STOP 3 1 . WEISSENBACH ALM . DARK GREY SHALES 

The shales overly the beds with rudists visited in 

Stop 3 0 . and basal congomerates which we have seen on our 

way up around the road . After TOLLMANN ( 1 9 6 0 )  the microfauna 
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of the shale indicates an Upper Coniac ian age . He was argueing 

that thi s  wa s proved by the occurrence of Barro i s i c e ra s  

habe rfe Z Z n e ri . Besides that the stratigraphic range o f  this 

spec ies i s  still discussed it turned out a fter a re-exarni­

nation of the single arnrnonite fragrnent which he had found 

that it wa s the outer rnould of a Scaphites .  

TOLLMANN cornpared the We is senbach fauna with the 

forarninifera assernblages of the Streiteck forrnation and the 

Grabenbach forrnation which wa s supposed at that time to be 

of Coniac ian age . Recent discoveries of Texan i t e s  quinq u e ­

n o do s u s  in both of the se f orrnation conf irrn the rnicropaleon­

tologica l  dating by WEiss· ( 1 9 7 5 , 1 9 7 7 )  into the Santon ian . 

The f ollowing Globotruncanidae have been recorded by TOLL­
Ro ta Z ipo ra s c h n e e ga n s i  ( SIGAL ) 
Marg i n o trun cana marg i n a t a  ( REUSS ) 
Margi n o truncana angus t i carinata ( GANDOLF! )  
Mar g i n o truncana coronata (BOLLI ) 
Marg i n o truncana g Z ob i g e r i n o i ds (BROT ZEN ) 
G Z o b o truncana Z i n n e i ana ( d ' ORBIGNY) 
G Z o b o truncana v e n tric o s a  WHITE 
G Z o b o truncana sp i n e a KIKOINE 
He db e rg e Z Za i n fracre tacea ( GLAESSNER) 
He db e rge Z Z a  a e q u i  Z a t e ra Z i_s ( BRADY } 

Route description : Drive back the sarne way to Bundesstra ß e  
1 4 5  Drive the Traun valley upstrearn toward s south east . 
Near the village of Steinach we come into the Enns val l ey . 
The road follows now the river Enns downstrearn until the 
srnall town of Admont which is famous by its large monestary . 
On the left s ide escarprnents of · the southern marg in of the 
Northern Calcareous Alps are vis ible . On the right side 
we rnay see the N-iedere Tauern which are a part of the 
Central zone of the Alps . 

The road enters the scenic gorge of the Gesäuse 
where a large Triassic sequence is exposed . After Hieflau 
the route follows Bundesstra ße 1 1 5  until Garns . 
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The Gams Bas l n  < Gene ra l ) 

Situated in northern Styria c lose to the Enns val ley 

the Gams bas in extends about 1 2  kilometers from we st to east 

and is maximally 5 kilometers broad . I t  is separated into 

two parts by Trias s ic and Jurass ic rock s . Both of these 

parts have a different geological history . 

The sc ientif ic investigation of the Gams area began 

. in early pioneer time with works by MORLOT ( 1 8 5 0 ) , PETERS 

( 1 8 5 2 ) , REUSS ( 1 8 5 4 ) . In these early papers only the fos-

sil bearing sediments of the we stern basin have been treated . 

An investigation of the eastern basin began with rnicropale­

ontological work by WICHER & BETTENSTAEDT ( 1 9 5 6 ) who des­

cribed a section pas s ing the Cretaceous -Tertiary boundary . 

S k e t c h  m a p  o f t h e  G o s a u B a s i n 

o f G a m s / S t  y r i a 1 : 1 o o.o o O 

LJ G o s a u s e d i m e nt s 

CJ Tr i a s s i c  

J u r a s s i c  -

P l e i s toc e n e  

E n n s  

Excu r s  i o n  

ra u t e  

--:1 / 
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A litho- and biostratigraphical subdivision of the whole 

sequence has been establ ished by KOLLMANN ( 1 9 6 4 ) who produ­

ced a geological map of the area . 

The We stern Basin 

In the we stern basin sedimentation begins with sand­

stones and conglomerates .  The coal bearing series which fol lows 

above con s i sts of sandstones ,  sands and shales . From these 

beds microfaunas with Marg i n o tru n eana a n g u s ti ear i n a t a , Marg i ­

n o truneana e o n e av a t a , Marg i n o truneana e or o n a ta , Marg i n o t ru n ­

eana margi n a t a , G Z obo trun e a n a  Z i n n e ia n a , G Z o b o trun cana tri­

ear i n a ta have been recorded by KOLLMANN ( 1 9 6 4 ) . They indi ­

cate a Santonian age but uppermost Coniac ian cannot b e  ex­

c l uded . 

T�e coal bearing series in which j et for rosaries 

has been mined until 1 5 5 9  i s  overlain by sands and sandstones 

with Actaeone l l ids , Nerinea and rudist bioherms . A section 

within this series is described with stop 3 3 .  

Dark grey shales and sands for.m the maj or part of 

the sequence in the western basin of Gams . The sequence h a s  

a thickness o f  approximate ly 7 5 0  meters . The microfauna i s  

uniform and con s i sts o f  the same planctonic spec ie s which 

have been mentioned below . The megafauna is dominated by 

infaunal spec ies of gastropods and pelecypods ( Turritella , 

Nucula ) • 

Lower Campanian · has not been recorded in the western 

Gams basin . The upper Campanian consi sts of grey more or 

less s i l ty shales .  The planctonic microfauna is characterized 

by G Z o b o truneana Z i n n e i an a , G t obo tru n e a n a  fo rn i e a t a , G t o b o ­

tru n e a n a  arc a ,  G Z o b o trun cana e Z ev a ta , G Z o b o tru n e a n a  b u Z Z o i ­

de s and others . I n  the south o f  the basin the shales are 

overlain by conglomerate s .  



Eastern Gams basin 

The eide st sediments of the eastern basin are com­

parable in their l ithology to the basal beds of the we�tern 

basin . These are dark grey sands and conglomerates which are 

preserved · only in a narrow zone in the north . 

Shales and sandstones of the Lower and Upper Campa­

nian are wider distributed than in the western bas in . The 

lower Campanian consists of shales and sandstone . The micro­

fauna is characterized by Marg i n o truncana c o r o n a t a , G Z o b o ­

truncana fo rn i c a t a , G Z obo truncana e l e v a ta . The sedimentation 

goe s on without interruption into the higher Campanian 

shale s which are the same as in the western basin . 

The conglomerate of the Upper Campanian i s  widely 

distributed along the southern boundary of the basin . 

The sedimentation of the Nierental formation begins 

in the Upper Campanian and lasts into the Paleocene . The 

- Upper Campanian portion is characterized by P s e udo t extu laria 

e Z egan s ,  G l obo truncana s tuar t i ,  G l o b o trun cana r o s e t ta , G l o ­

b o trun cana forniacata , G Z o b o truncana Z i n n e ia n a . The further 

success ion wil l  be discus sed with the description of the visi­

ted section . 

In Gams , the Nierental formation ranges up into the 

P Z a n o ro t a Z i t e s  p s e udome n ardi i zone . As in Gosau , i t  i s  

followed by the Zwieselalm formation which begin s  i n  the 

Mo ro z o v e Z Za v e la s c o e n s i s  zone and extends up into the Mor o ­

z o v e l Za s ubb o t i n a e  zone of
-
the Eocene . 

Comparing the Gams section with the Gosau section 

it i s  evident that the same depos itional character appeared 

at different times in the Gosau b�s ins . The Gams area is 

further a good example that sedimentation may even differ 

in areas which are c lose together .  
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STOP 3 2 .  RADSTATT , AT HIGHWAY SOUTH OF GAMS 

Dark grey shales containing the following plancton ic 

microfauna : 

Marg i n o truncana co ncava ta (BROT ZEN )  

Marg i n o truncana angu s t i carinata ( GANDOLFI )  

Marg i n o truncana coronata (BOLLI ) 

Marg i n o truncana marginata ( REUSS )  

G l obo truncana l i n n e iana ( d ' ORBIGNY ) 

HAUER ( 1 8 5 8 )  has described the ammonite Barro i s i c e ­

r a s  habe rfe l ln e ri from the Gams basin . I n  a later paper 

STUR ( 1 8 7 1 ) mentioned that he had col lected together with 

Josef Haberfel lner who had sent the ammonite material 

to HAUER in the Gams area . STUR l°
imited the local ity where 

Ba rro i s i c e ras haberfe l l n e r i  had been found with " Radstatt " .  

From the holotype it i s  evident that it had been collected 

in a dark grey shale as we see it in the vis ited locality . 

This i s  of Santonian age . 

Drive through Gams , turn r ight and take small road in the 
direction of " Krautgraben " .  Stop at old fore ster ' s  house 
and walk to the section "NOTH " . 

STOP 3 3 . NOTH , SANDS WITH GASTROPODS AND RUDIST BIOHERM 

The locality "Noth " i s  the type locality of Tro c h a c ta e o n  

lamar c k i  SOWERBY which occurs here i n  large numbers and has 

been collected by SEDGWICK & MURCHISON . 

In the road cut a section of the sands and sand­

stone s overlying the coal bear ing series of the Gams basin 

is exposed . The sec tion i s  espec ially intere s ting from a 

ecological point of view as it shows the occurrence of 

Tro c ha c ta e o n  in a marine environment .  Thi s  deduced from 
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3 , 5  rn dark grey sandstone 
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3 2  metre s ( not in scale ) 
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Trocha.ctaeon lamarcki 
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Nerinea (S. )pail letteana , T. lamarcki 
o , 9  m dark grey sand with 
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Trocha.ctaeon lamarcki 

3 m rud ist bioherm with 
Hippurites (V. ) sulcatus 
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the destruction of the she l l s  by boring sponges which . 

l ive in a shallow marine water . Another indication is the 

common occurrence of Tro a h a a t a e o n  Zamara k i  and the bran­

ching coral c t a doa ora t e n u i s  ( REUSS )  . 

The rudist bioherms conta in 

Hippuri t e s  ( Vaa a i n i t e s )  s u Z a a t u s  DEFRANCE 

Hippuri t e s  ( Va a a i n i t e s )  g o s a v i e n s i s  DOUVILLE 

Walk back to bus . Drive into Krautgraben valley of the 
Gams river . Stop at small pub . Walk back a few meters 
towards we st , pas s  road bridge over river nortb . 

STOP 3 4 . CURVE OF GAMS RIVER NEAR PUB 

Grey s i l ty shales containing an Upper Campanian microfauna 

with the following foramini fera : 

S t e n s i öi n a  p ommerana BROTZEN 

P Z e ur o s tome Z Za s u b �o do s a  g i ga n t e a  WHITE 

G Z o b o trunaana Z i n n e ia n a  ( d ' ORBIGNY ) 

G Z o b o trunaana for n i a a ta PLUMMER 

G Zo b o trunaana g Z ob i g e r i n o i de s  BROTZEN 

G Z o b o trunaana tha Zma n n i  GANDOLF! 

G Z o b o trunaana e Z e va ta DALBIEZ 

G Z o b o ti'unaana aa Z i aifo rm i s  ( d ' ORBIGNY ) 

G Z o b o tru n aana b u Z Z o i de s  VOGLER 

G Z o b o trunaana v e n tr i a o s a  WHITE 
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Walk westwards on road until b ifurcation with fore st road 
to North . At the b ifurcation f ine breccias containing small 
Paleocone nummul itids and bryozoans are exposed . 
Walk up forest road to the farmhouse " Summerauer " and into 
the gorge behind farm house on dirt road . Fol low gorge when 
road ends . 

STOP 3 5 . SECTION THROUGH THE NIERENTAL FORMATION AND THE 

BASAL ZWIESELALM FORMATION 

The section has been sampled by KOLLMANN ( 1 9 6 4 )  and by 

KRISTAN-TOLLMANN & TOLLMANN ( 1 9 7 6 ) . The outcrop conditions 

are changing steadily . 

The basal beds of the section which are comparable to the 

basal beds of the western basin in their l i thology are 

green i sh grey sandstones containing coarse pebbles of " Exotic 

origin " . The Nierental formation is lying with an inconformi­

ty above the basal sediments . At the boundary coarse un­

rounded s labs of Upper Jurassic Plas sen l imestone which forms 

the northern rim of the basin has been deposited . 

The basal green i sh grey shales of the Nierental formation 

contain the following microfauna : 

.Gaudry i n a  a r e t a a e a  ( KARRER) 

NeofZab e l Z i n a  n umq i ma Z i s  WEDEKIND 

G Z ob o trunaana Z i n n e i ana ( d ' ORBIGNY) 

G Z o b o tru n aana for n i a a ta PLUMMER 

G Z ob o trunaana e Z e va t a  (BROT ZEN )  

G Z obo trunaana s tuart iform i s  DALBIEZ 

G Z o b o trunaana b o Z Z i i  GANDOLFI 

G Z o b o trunaana araa (CUSHMAN ) 

G Z o b o trunaana r o s e t ta p emberg e ri PAPP & KUEPPER 

G Z o b o trunaana r o s e t ta ro s e t t a (CARSEY ) 

G Z o b o trunaana s tuarti ( d ' ORBIGNY ) 

G Z o b o trunaana fa l s o s tuarti SIGAL 

Ps e udo t e x t u Zaria e Z egans RZEHAK 
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Thi s  microzone has a thickne s s  of approximately 20 meters 

in the section . lt differs from the earl ier Upper Campani­

an of s top 3 4  by the occurrence of G l o b o trun aana s tuar t i  

and G l o b o trunaana ro s e tta ro s e t ta . 

Uppermost Campanian : Zone of G l o b o tru n a a n a  aa laarata CUSHMAN . 

The zone has a thickness of approximate ly one meter . I t  

covers the vertical range of 

G l o b o trunaana a a l aara ta CUSHMAN 

The lithology i s  the same as in the zone de scribed before . 

Lowermos t  Maastrichtian . Greenish grey and reddish brown shales 

with a thicknes s  of 85 meters .  The microfauna is rich and 

contains 

S t e n s i ö i n a  p ommerana BROTZEN 

G l o b o trunaana t r iaari n a t a  ( QUEREAU ) 

G l o b o tru n a a n a  l i n n e i ana ( d ' ORBIGNY) 

G l o b o trunaana forn iaa ta PLUMMER 

G l o b o trunaana s tuart iform i s  DALBIEZ 

G l o b o trunaana b o Z Z i i  ( GANDOLF! )  

G l o b o trunaana a a Z i aiformi s ( d ' ORBIGNY) 

G Z o b o trunaana fZexuosa v . d . SLUIS 

G l o b o trunaana v e n t r i a o s a  WHITE 

G Z o b o trunaana araa ( CUSHMAN ) 

G Z o b o trunaana ro s e t ta r o s e t ta ( CARSEY) 

G Z o b o trunaana ro s e t ta p emb e rg e r i  PAPP & KUEPPER 

G Z o b o trunaana s tuarti ( de LAPPARENT ) 

G Z obo trunaana a o n tusa ( CUSHMAN ) 

G Z o b o trunaana a i ta e  ( GANDOLF! )  

G Z o b o trunaana gan s s eri BOLLI 

G Z o b o trunaana gagn e b i n i  TILEV 

Rugo g Z o b igerina rugo s a  BOLLI 
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Most important i s  the f irst occurrence o f  G l o b o truncana 

c o n tusa CUSHMAN and G Z obo truncana ga n s s e ri BOLLI at the 

base of this zone . 

In the Upper Maastrichtian 1 0 0 meters of dark grey s ilty shales 

and 30 meters of solid l ight grey calcareous l imestone have 

been depos ited . The bas i s  i s  charac terized by the f irst oc­

currence of A b a t h omp h a l u s  may aro e n s i s  ( BOLLI ) .  The following 

Globotruncanidae have been determined : 

G l o b o tru n cana s tuart ifo rm i s  DALBIEZ 

G l o b o truncana a r c a  ( CUSHMAN ) 

G l o b o tru ncana s tuarti ( d ' ORBIGNY ) 

G l o b o truncana c i ta e  BOLLI 

G Z o b o tru n cana gan s s e r i  BOLLI 

G l o b o truncana c o n ica WHITE 

G l o b o trun cana c o n tu s a  ( CUSHMAN ) 

A b a t h omp h a l u s  mayaro e n s i s  ( BOLLI ) 

Approx imately 8 0  meters above the base of thi s  zone 

G l o b o truncana c o n tusa shows an enormous encrease in size . 

Some meters above a l so G l o b o truncana c o n i c a , Aba thomp h a l u s  

may aro e n s i s , G l o b o trun cana ro s e t ta ,  show a s imilar increase 

in s i z e . In the highes t  layer s  of the Maa s trichtian sequen-· 

ce an increase in the number of agglutinated foraminifera 

i s  remarkable . The Lower Tertiary begins . with reddish brown 

shale s ,  partly with green spots . The lowermost Tertiary planc ­

tonic zone which has been recorded in the section i s  the 

Subb o t i n a  tri n i da de n s i s  zone . Lower planctonic zones are 

miss ing in the whole Gams area . 
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Walk back to bus . Drive to Bundes s traße 2 5 . Fol low Bundes­
stra ße 25 northwards . On the way , the famous Trias s ic 
localities of Lun z wi ll be passed . At Sche ibbs we leave the 
Northern Calcareous Alps and come into the Rheno Danubian 
Flysch zone which we leave again after a short while . It is 
fol lowed to the north by the Mola s se zone with Tertiary sedi­
ments .  At Ybbs we cross the Danube . The mountains on the 
other s ide of the Danube are higher again . These are the 
southern parts of the Bohemian Mas s i f . 

Stay overnight in the hotel We ißes Rös s l  in Ybbs . 

S k e t c h m a p  o f  t h e  G o s a u  a re a  

G r ü n b a c h, Ne u e  W e l t ,  P i e s t i n g  

1 :  1 0  0. 0 0 0 

2 km 

O/V,o-- ---....-;. 
· to high.way 

A2 
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DAY 5 

Leave Ybbs in the rnorning , cross the Danube and follow the 
Molasse basin eastward u s ing the Autobahn A 1 .  We leave 
the A 1 at the highway j unction of Steinhäus l  with direc tion 
to Baden . On this reute we cross again the Flysch zone 
and enter the Northern Calcareous Alps at Alland . Frorn here 
we follow the Schwechat r iver downstream . At Baden the 
eastern margin of the Northern Calcareous Alps is reached 
and we enter into the Vienna basin which is f il led by a 
sequence of Younger Tertiary rocks with a thickness up to 
6 0 0 0  meters .  

We drive southward on the Autobahn A 2 which we 
leave c lose to the city of Wiener Neustadt . Soon after we 
have entered the Northern Calcareous Alps again we are 
coming into the l arge syncl inal systern of the Grünbach 
bas in . The prolongation of the large e scarpment of Trias� 
s ie rocks in the background , the Hohe Wand , is  the basement 
of the Upper Cretaceous transgre s s ional series . 

THE BAS I N  OF G RUENBACH ( GENERAL ) 

The bas in of Grünbach strike s east-we st and turns 

southwest-northeast in an area which is called the Neue 

Welt . The geological knowledge about the basin is not only 

based on surface investigation but a l so on subsurf ace ex­

posures in the coal mine s of Grünbach ,  Höflein , Zweiersdorf ,  

Muthmannsdorf and Dreistätten . 

S ince Z ITTEL ( 1 8 6 4 -6 6 ) the basin i s  interpreted 

as a large syncline with an inverted northwestern l irnb .  

All parts of the bas in bear fos s i l iferous s ites . Espec ially 

rnentioned shall be the Scharrergraben near Piesting which 

ha s yielded a large f auna of corals described by REUSS 

( 1 8 5 4 ) , FELIX ( 1 9 0 3 )  and OPPENHEIM ( 1 9 3 0 ) . F .  Z ITTEL ( 1 8 6 0 -

6 6 )  has treated the pelecypods . Gastropods have been descri­

bed by ZEKELI ( 1 8 5 2 ) . This farnous outcrop is hardly visib l e  

today . 
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K .  A .  Z ITTEL ' s  section through the Gosau basin of Grünbach 

Legend : 

A , B ,  C o a l  m i n e s ,  1 .  conglom e r ate , 2 .  r u d i s t  l im e s t o n e , 3 .  
conglom e ra t e , 4 .  g r e e n i s h  g r e y  sandstone w i t h  p l a n t  remain s , 
5 .  l i m e s t o n e  w i th Actaeonell i d s , 6 .  r u d i s t  l im e s t on e , 7 .  sand­
s t o n e  with single r u d i s t s , 8 .  limestone w i t h  N e r i n e a  b i ­
c i n c t a ,  9 .  s h a l e ,  1 0 .  sandsto n e , 1 1 .  c o a l  shal e , 1 2 .  s ha l e  
w i t h  Pyrgul i f e r a  acinosa,  1 3 � : c oa l y � shal e , 1 4 .  s h al e ,  1 5 .  � o al , 
1 6 .  2 2  t h i n  c da l  l a y e r s ,  i n  b e t w e e n  d a r k  g r e y  s h al e s  w i t h  
C y c l a s  g r e g a r i a  a n d  C y c l a s  ambigua , 1 7 .  sandstone w i t h  m a -
r i n e  ga stropods and L im o p s i s  c a l v u s ,  1 8 .  l i m e s t o n e  w i th 
A cta e o n e l l i ds ,  1 9 .  sandstone with non m a r i n e  g a s t r o p o d s  and 
p e l e c y p o ds, 2 0 . s a n dston e ,  2 1 . s andston e with O r b i t o i d e s  
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Another well known local ity i s  the Schneckengartl . 

This i s  the type locality of TPo c ha c ta e o n  g i ga n t e u s  { SOWER­

BY ) . A nurnber of rnollusc s frorn here has a l so been described 

by MUENSTER in GOLDFUSS ( 1 8 4 4 ) . 

Recently , the basin has been investigated geologically 

by PLOECHINGER ( 1 9 6 1 ) . The subdivis ion of the sequence is 

based to a great extent on rnicropalaeontological work 

by OBERHAUSER and PAPP in PLOECHINGER ' s  paper . According 

to our present knowledge Upper Santonian to Paleocene rocks 

are represented in the bas in of Grünbach . Only frorn the 

Scharrergraben north of the P ie sting river BRINKMANN ( 1 9 3 5 )  

quote s an arnrnonite fauna which he cons iders a s  being of 

Con iac ian age . Thi s  rnay be the case with Ti s s o t o i de s  hap l o ­

p hy l l u s  REDTENBACHER . But on the other hand BRINKMANN ' s  

BaPPoi s i c e P a s  hab e Pfe l l n e r i i s  a rni s-identif ication . After 

KENNEDY & SUMMESBERGER ( in preparation ) it is a placenticera­

tid while all of BRINKMANN ' s  placenticeratids frorn the Schar­

rergraben belang to S tan t o n o c e Pa s  and confirrn an Upper San­

tonian age . 

The sequence of the basin has been subdivided by PLOECHIN­

GER into the following strata : 

Transgress ive series . C�nglornerates ,  brecc ias and sandstöne 
with rudist bioherrns . Frorn the bioherrn close to Grünbach 
KUEHN ( 1 9 4 7 ,  1 9 6 5 )  has rnentioned a number of rudists which 
he date s as Upper Santonian . A l i st wil l  be given with the 
description of stop 3 7 . 

Coal bearing serie s . The coal bearing sertes is up to 7 0 0  

rneters thick and consi sts rnostly o f  shale s . I t  does not 

only conta in coal and other plant rernains together with 

fresh water rnol luscs but also marine rnolluscs which indicate 

an o s z illating sea shore . The coal bearing serie s o f  the 

Grünbach basin has yielded also the large s t  Cretaceous repti­

le fauna of the Eastern Alps . I t  had f irst been described by 
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BUNZEL ( 1 8 7 1 ) and was revised later by SEELEY ( 1 8 8 1 ) ,  

BUFFETAUT ( 1 9 7 9 ) and WELLNHOFER ( 1 9 8 0 ) . D inosaurs , · croco­

dil ians , turtles , l i zards and pterosaurs have been recorded 

from here . 

The fos s i l  f lora of Grünbach is one of the largest 

known Cretaceous floras . A first description of the material 

i s  in progress . 

Considering the age determination of the basal ru­

dist bioherm of Grünbach by KUEHN ( 1 9 4 7 ,  1 9 6 5 )  and the age 

of the overlying sequence of orbitoid sandstone and inoce­

ramus shales the coral bearing series has been dated as 

Campanian by PLOECHINGER ( 1 9 6 1 ) 

Inoceramus shales and Orbito ides sandstone . After the near­

shore to freshwater environment of the coal bearing series 

followed a timespan of subsidence . In thi s  time the silty 

inoceramus shales with intercalated orbitoides sandstones 

have been deposited . The latter are yellowish brown and 

bear te sts of the large foraminifera Orb i t o i de s  and of 

related genera in large quantities . They greatly resemble 

the Zwie selalrn forrnation of the western Gosau basins . In 

the shales the trace fos sil Z o op h y c o s  i s  found which indi­

cates deep water conditions . 

The thickness of the whole series does not exceed 

4 0 0  meters . I t  can be dated by foraminifera as Upper Carnpani­

an to Maastrichtian . Of Maastrichtian age is the amrnonite 

P s e u do k o s sma t i c eras brandti ( REDTENBACHER) which has been 

found in the Orbitoides sandstone close to Grünbach . Orb i t o ­

ide s ap i c u l a ta grünbac h e n s i s  PAPP which h a s  been described 

f rorn the same l imestone has to be dated af ter PAPP in PLOE­

CHINGER ( 1 9 6 1 ) as  Lower Maa strichtian after the evolutio­

nary stage of this subspec ies . 
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Zwe iersdorf formation . This formation i s  characteri zed 

by grey s i lty shales with plant debri s  and layers· with 

debris of calcareous algae and mol lusc fragments . Litho­

logically it i s  very c lose to the Zwieselalm formation 

of the Gosau and Gams area but the clastic layers are not 

as con sol idated . 

Bes ide s of the fos s i l  debri s  which i s  on secondary 

depo s it the Zwe iersdorf formation has yielded planctonic 

and benthon ic foramin ifera of the Paleocene Sub b o t i na 

p s e u dob u l l o i de s to Moro z o v e l l a angu l a ta zone s . 

S c h u l g a s s e  

--�· 
G R Ü N B A C  H, N. Ö. 

1 00 200m 

Location o f  stop 3 6  ( Grünbach , Voraugasse )  
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STOP 3 6 . SHALES WITH THE LARGE FORAMINIFERA LITUOLA GRANDIS 

In a pine wood at the south end of the Voraugasse in Grün­

bach sol id grey s ilty shales are exposed . The se shales 

which are part of the inocerarnus shale contain the large 

f orarnini f era 

L i tu o l a  grandi s  ( REUSS ) 

in great nurnbers . After ·oBERHAUSER in PLOECHINGER ( 1 9 6 1 ) 

they are accornpanied by the f orarninifera. 

Bo l i v i n a  cf. i n c ra s s a ta REUSS 

Sp irop l e c tammina roemeri LALICKER 

Sp irop l e c tammina s e n o nana LALICKER 

and others . The rnicrofauna i s  badly preserved and does not 

allow a rnore prec ise dating than Upper Carnpanian to Maastrich­

t ian . 

L i tuo la grandi s has been described by REUSS ( 1 8 5 4 )  

frorn the area of Grünbach . I t  has been revised systernati­

cally by Z IEGLER ( 1 9 5 9 ) . 

STOP 3 7 . SECTION AROUND THE ABANDONED COAL MINE SEGEN 

GOTTES . 

Next to the coal rnine Segen Gottes a section showing the 

basal beds , the coal bearing series and the Orbitoide s 

l irnestone is exposed with sorne gaps . It i s  vis ited frorn 

the top to the base . 

The Orbitoides l irnestone forrns a srna l l  hill which i s  topped 

by a few pine s . It is a quartz rich yellowish sandstone 

which contains larger forarninifera in great nurnbers .  PAPP 

in PLOECHINGER ( 1 9 6 1 ) give s the following list . 

Orb i t o i de s  ap icu l a ta gru e n bac h e n s i s  PAPP 

L ep idorb i t o i de s  c f .  minor ( SCHLUMBERGER) 

Side r o l i t e s  sp . 



96 

The age i s  Lower Maastrichtian . 

The nearby situated dump of the coal mine Segen Gottes 

bore in former time a rich flora which contained the 

following plant groups : 

Equi s e t i t e s  

Ma t o n i a  

Gon iop t e r i s  

Thi n nfe ldia 

Pro to zami t e s  

Ge i n i t z i a 

G i n k g o  

Bra s e n i a  

F Z ab e Z Zaria 

Pa n da n u s  

Unfortunately , the rich f lora has never been des ­

cribed . Only KRASSER has identif ied the material o f  the 

Museum of Natural History in Vienna . A new e f fort i s  made 

nöw by H .  WALTHER and F .  SCHAARSCHMIDT to make a sc ienti­

fic inve stigation of the beautifully preserved f l ora . 

We follow a footpath to north east with some small outcrops 

in the coal bearing serie s . 

Behind a fence and unaccessible to us the main rudist reef 

of Grünbach is visible . After KUEHN ( 1 9 4 7 , 1 9 6 5 )  the follo­

wing rudists are occurring here : 

Hipp uri t e s  ( Va c c i n i t e s ) s u Z c a tus DEFRANCE 

Hipp uri t e s  (Bato Z i t e s )  g o s a v i e s i s  DOUVILLE 

Hipp uri t e s  ( Va c c i n i t e s )  opp e Z i s a n t o n i e n s i s  KUEHN 

Radi o l i t e s  cf. a n g e i o de s  LAPEIROUSE 

P l a g i op ty c hus a gu i Z Z o n i  d ' ORBIGNY 



"'(o 

: . „ . . . . . . . . . . . .  : :T 
• 

„ - „ • • � „ • - • •  
-· - „ - „ . 

• „ „ • „ 

. . . 
„ „ • ... , 

• 

,,. • • • „ • •  

0 C) <:> 0 0 
0 0 0 0 0 

0 0 0 0 "O 
� 0 l} 0 0 

o ·  0 0 0 0 

E:::l 0 0 0 

0 0 D 0 0 

0 0 0 0 

0 0 c 0 0 

. .  
� 
.:__--:__,_.�--.:-----�­

,_� 
. '.__.:�� ---� � • „ - • „ 
� „ --__ ::-. „ "  ·� . . 

.__ 

-

97 

0 , 7  m l imes tone with rud i s t  debri s  
pas s ing lateral ly into l imestone with 
Nerinea buchi, Trochactaeon giganteus 

3 , 5  m s andstone 

6 m we l l  cemented conglomerate 
conta in ing many s il iceous pebbles 

1 m calcareous sandstone to marl stone 
wi th Aporrhaidae ,  Corbula, " Maatra " 

3 m l ight brown nodular calcareous 
sandstone wi th Ostrea 

2 rn calcareous mar l s  with few 
quartz pebbles . Burrows of 
Cal lianassa 

Lupat , Grünbach . Quarry behind hause with shrine 
( Stop 3 8 ) 
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KUEHN ha s dated all alpine bioherms with thi s  fauna as 

Upper Santonian . 

We walk on an asphalt road towards east . Behind a fence 
well guarded by wild boars we notice large numbers of 
large ac taeonel l ids . Finally we come to the group of 
houses called Lupat . 

STOP 3 8 . LUPAT , QUARRY BEHIND HOUSE WITH SHRINE . 

In a sma l l  quarry and on the road above the inverted basal 

series of the Grünbach ba s in is exposed . The section begins 

with calcareous marls with callianas s id burrows and passes 

into rudist l imestone which i s  o f  the same stratigraphic 

pos i tion as the rudist bioherm we were unable to see c loser . 

After thi s  last stop we walk back to the bus and drive to 
the Autobahn A 2 which we follow to Vienna . 
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