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T H E  MOL LA S S E  BA S JN IN U PP E R  AUST R JA. 

L. Wagner, Rohöl-Aufsuchungs Gesellschaft mb H, Vienna. 

The Molasse Basin ls the secend most important gas and oil region ln Aus­
trla besldes the maln region of the Vlenna Basin (fig 14). Productlon began 
more than 80 years ago in the natural gas flelds near the town Wels, Pro­
spection for gas was not successful untll after world war 11, when ln 1956 the 
first RAG deep weil of Pt:Jchkirchen 1 was drilled. Jt struck oll at 2578 m. 
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Figure 14 

MOS.A4118AIIN U'PIII AUITRIA ANO IALZIUIIG 
Oll AND GAS FJELDS 

lntroductlon: 
The 11Molasse Zone" of Upper Austria and Salzburg forms part of the Alpl­

ne- Carpathian Cenozoic foredeep, the Molasse Basrn, which extends from 
France through Switzerla.nd, Germa.ny and Austrla to Czechoslovakla. ln Up­
per Austrla and Salzburg, thls basin contalns Late Eocene to Quaternary se­
dlments whlch were deposited unconformably on Mesozolc serles overlaylng 
the crystalllne basei'nent of the southern extension of the Bohemlan Masslf. 



TERRACES ANO MORAINES 0 - JOD PLEISTOCENE QUATERNARV. -� 
�----_-_-u-_P-
�
-
�
-
�
-
�
-
�
-
:
-
�
-
�
-
:
-=----
---�-

�;��

.

�

.

�
--
-
-
-
-
�-----------------c

r

-o
:
-
�
-
:
-
�
-

�
:
-
:
-
:
-
�
-
:
-
:
---------------�

o

--

-

--

J 0

-

0

� PLIOCENE 

MIDCENE 

SARMATIAN 

g:��:���AN MOLASSE 

OTTNANGIEN 
"HELVETIAN" OF 
GERMAN �IOLASSE 

EGGENUUIIGIAN 
"ßURDIGALIAN"OF 
GERMAN MOLASSE 

ONCOPIIOIIA GIIOUP 
GLAUCONI T IC GROUP 
ROTALIA SCHLIER 
llOßlllliS SCHLIER 

IIALL SCIILIEil 

ßASAL GllOlJP 
(SiltAtonCls,Sandst. ctc.) 

0 - JOD 

0 - 800 .IL-:··:1 
t;�� · · - · · · · · · - - - �-------------+---������---------------------------------�----�� 

1\QUI TAINIAN ,_: :: � .. - p-

OLI GOCENE 

EOCEN� 

A 1 fllNI:II[!; 
OF GEII11AN I·IOLA5SE � � l •• �. �-

E GER I E N ----------------+-0 � � I : g 
" 

' 

I'ELITIC FACI(S S: � � a
0� dARSE 

A Jb CLASTICS 
A Ir 

0 - 1050 

CIIATTIAN OF 
GERI�AN MOLASSE 

I!IJPELJAN 

LATTOIIFIAN 

UPPER EOCENE 

� r;t �� 
.J �: N: I'I:LITIC FACI[!; 5: 

TONGUES 
or 0 - 1000 

• · -• ( Lcoprcchtl nu) 
COAfiSE 
CLASTICS 

SW: SIIALES AND 5ANDST. - 4 50 
Po:;sible ')an 50 � ·O· �D�i�et�a�c�h�l�---------------ß_A_NI_)E_O ____ 

M
_

A
_Il_L 

_______________________ +---------� � • • ·  ßll!GIIT 11AilLV LSI; 0 - 15 
F I!iii-IJCI\Il!NG 511ALE5 0 - lO 

�- --ot · N: SANO�� ���
III

�
I
� � ����orrr

AMN. 5��M8�i�����?1 . 0 _ 120 
L· • -) �G· LIMNIC ßEOS SIIIILES 

r--------------�--------------------r-��������-�{)�----------------------------� S�AN�D� S�TO�.N� E-----�------� 
·.. . Ir\ 

UPPER 
CRETACEOUS 

JURASSie 

CAMP AN IAN 
SANTONIAN 
CONiACTÄN ___ , 
UPP. TURON IAN 
LOW,TURONIAN 
CENOIMNIAN 

MAtH 

* N\1: SAND5T:. • - - - -- - - •• J GLIJßOTillJNCANA 
5111\LES /\ND 11AfiLS 

GL/IUCONITIC SANDSTONE 
QUIIfiTZ-SANDSTONE & GLAUC: 

r.AI!IJON/ITIC Gll!lliP 

SST. 

JURASSIC OASAL SEil![� CIIEI!T DOLOIHTE (llndf) SllST. ,CONGL. ,CLAY-ST., COAL 

PERMO-TRIASS!C PEI!WANG-TEilllESTRIC 

CRYSTALLINE OF TIIE IJOIIUt. HA55JF 

LEGEND1 � GAS, PI!OV[D • lllL, I'I!OVLil 

·:9:· GAS, PI!OSPECTIVE ® OlL, I'I!IJSI'ECTIV[ 

Fig.15: Stratigraphie Table of the Molasse Zone in Upper Austria and Salzburg 

0 - 1000 

- 400 

0 - 40 
0 - 2 JO 



78 

The Cenozoic Molasse Basin of Upper Austria and Salzburg has the geome­
try of an asymmetrical, south dipping, 30 to 55 km wide trough. lts northern 
margin is formed by the outcropping basement of the Bohemlan Masslf whllst 
its southern margin corresponds to the Alpine thrust front. ln this basln the 
thickness of Cenozoic series ranges from a few meters along its northern 
margin to over 3000 m along the Alpine deformation front. 

Du ring the Oligocene and Early Miocene phases of the Alpine orogeny the 
southern parts of the Molasse Basin were overridden by the Alpine nappe 
system. Selsmic reflection and weil data indicate that the autochthonaus 
foreland basement, with its Mesozoic and partial Cenozolc cover, extends 
for a considerable distance unter the Alpine nappes. 

Sedimentary se quences: (fig 15) 

Late Paleozoic: 

Mesozoic: 

Dogger: 

Malm: 

Purb eckia n: 

Early Creta= 

Late Carbonian-Permian. 
fluvial braided stream sandstones with coal layers; 
floodplain siltstones and shales 
Flora: reworked Stephanian. Spores corroded. 

Tra nsgressiv e se q uenc e. 
fluvial braided stream sandstones with coal layers, 
marsh and shallow marine sandstones, dolomite with 
chert nodules and quartz grains, glauconitlc llmestones. 
Flora: Bathonian-Bajocian Spores. 
Fauna: Lumachelles, corroded ammonites, belernnites, 
echinoids• sponges. corals. 
shallow marine-shelf Iimestones and dolomites - algal 
and sponge banks and bloherms, oolltes and grain stone 
banks, coral reefs, laqoonal limestones, breccias. 
regressive se quence - freshwater lnfluenced tidal flats. 
Tight fine crystalline dolomites, cherty llmestones, stro­
matolites, breccias. 
Flora: Algae, Characea 
Tectonics: uplifting of centrar swell zone, eroslon and 
karstification 

ceous: restricted to south of the centrar swell zone - marine 
glauconitic sandstones, shale. 
Flora: Berriasian/Hauterivlan nannoflora 

Cenomanian: transgressive se quence " Schutzfelsschlchten"; 
Karstfilling, fluvial braided stream sandstones, glauconi­
tic sandstone - poorly preserved beachsands; bulk of 
Cenomanian: burrowed and Iaminated glauconitic sand­
stone - storm-dominated shelf deposits. 

Early Turonian: offshore glauconitic clay and glauconltic sandstone­
storm deposits 
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Late Turonian to Late Campanian: offshore clays. 
Restricted to the easternmost part of the upper Austrla n 
Cretaceous basin from late Cenomanian to earfy Turo­
nian marine storm deposits and shales. Beglnnlng late 
Turonian fluvio-deltaic clastic fan deposits. 

Late Campanian:north of swell zone - shallow marine conglomerates 
and sandstones; �outh of SWPII 7.one- shale. 
Tectonics: uplift, dissection of the Cretaceous basin by 
NW-S E  and NN W- S S E  trending faults, and uniform tiltlng 
to the east, extensive erosion. 

Tertiary: 

Eocene: 

Latdorfian: 

Rupelian: 

Egerian: 

Eggenburgia n-

Tra nsgressive se q uenc e. North of central sw eil zone: 
Li mnic b eds: cha nnel sa ndstones of meandering rlvers 
cut into floodplain clays (Characea), coal layers. Cer­
thium beds: fossiliferous shales and sandstones fro m  ln­
tertidal channels. Lithothamnium li mestone: red algal 
Ii mestone and shallow marine sandstones. 

South of central swell zone: marine sandstones. Litho­
thamnium limestone, Discocyclina shale7 Nummulite li­
mestone and Ii mestone with Uvigerina and Globlgerina. 
Tectonics: subsidence (maximu m rate of change) 
Dark organic rich fish-bearing Ii mestone and shale. lm­
ma ture sou rc erock 
Light marly Ii mestone - deep marine nanno ooze. 
Banded marl - soft sediment deformed shale with thin 
intercalations of nanno ooze. "Shale stage"- deep ma­
rine shale-hemipelagites and distal parts of turbldltes. 

Jn the area areund Salzburg: intercalations of sand­
stones and conglo merates fro m turbidites. 

ln the north, shallow marine sa ndstones w ere deposi­
ted directly on top of the Crystalline. 
"Lower und Upper Puchkirchen Formation" - deep ma­
rine shale, conglomerates and sandstones - turbldites. 
The " Linzer Sande" in the N - shallow marine sandsto­
nes resfing on the Crystalline of the Bohemian Massif. 
Tectonics: Submarine erosion, Flysch nappes reached 
approxima te present position. 

Hall Formation: shale, sandy and sandstone intercalations from turbidi­
tes - slope and basin deposits. 

Ottnangian - Jnnviertler Formation: shallowing se quence from basin de­
posits with turbidites to tidal flats - shale and 
sandstones. 
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Pro ductive foramtions: 

Oil and associated gas: 

Middle Jurassie 
Middle Jurassie 
Cretaceous-Cenomanian 
Cretaceous-Sa ntonian 
Eocene 

Heavy oll: 

Rupellan to Egerlan 

Bacterlal gas: 

Egerian 
Eqgenb urgia n 

Palinspastic reconstruction: (fig 17): 

sandstone 
Iimestones with chert 
sa ndstones 
sandstones only in the E 
sanstones and Iimestones 

shaJI·ow marine sandstones in the north 

turbidite sa ndstones 
turbidite sandstones 

The weil Oberhafen 1, drilled in 1 98 1 / 1 982, encountered Late Eocene se­
dlments seven tim es, lndicating a va riety of tectonic units. 

Geologierange of separate units: 

Autochthonous: 
Lower Molasse lmbrlcations: 
Upper Molasse imbrlcations: 
Helvetic Zone: 
Flysch Zone: 

Malm-Early Egerian 
Eoc en e-Ea rly Egeria n 
Eoc en e-La fest Eq eria n 
Sa ntonia n-La te Eoc ene 
Neokomian-Late Eocene 

Water depth continously increased to the south. Greatest water depth in 
Flysch, lowest water depth in the Molasse. Reconstruction of Eocene re­
flectlons from the seismic lines indicates a distance of at least 200 km be­
tween Molasse Late-Eocene and Flysch Late-Eocene. 

Eocene: 

Subduction effective on the Molasse Zone from Eocene time on. The sub­
ductlon zone was sltuated at the Central Alps and pulled the basement of 
the foreland to the south, resulting in extensive E-W striking extensional 
faultlng. Nappes and imbrications piled up due to the subduction in the s. 
The welght of the N-ward moving nappes caused progressively northern 
parts to subside and to be involved in the extensional tectonic activity. 

The following reconstructions are based on the maturity profile, stratigra­
phlc and dip a ngles: 

Latdofian- Earllest Rupelian: 

Helvetic Zone and Flysch were imbricated far in the S in a N NE-SSW di­
rectlon and coalified in their entirety as a whole package. 
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Egerian: 

Molasse imbrications (lower and upper units) arrived at about their present 
posltion. Sediments from Late Egerian were then deposited on top of these 
lmbrlcatlons. 

Eg erla n-Eggenburg ia n: 

Movement of imbrications ceased during this time. Only basin/slope sedl­
ments with turbiditic sands were preserved. Shelf and beach sedlments were 
totally removed in Salzburg nnd Upper Austria. The so-called Hall transgres­
slon was caused by the shortening of the Hall Formatton trough by the Eg­
erian imbrications. These events rearranged the sea current system whlch 
resulted in Upper Puchkirchen erosion. 

Karpatian: 

Flysch and Helvetic Zones were lnternally further overthrusted and upllfted. 
The southern parts of the Hall and lnnviertel Formation were then compres­
sed and tilted. 

We follow the foothills of the Alps to the west where a series of N-5 stret­
ching lakes indicates the force of Pleistocene qlaciers; these lakes are sea­
led to the N by end-moraines. The northern front of the Alps ls formed by 
the Flysch Zone. The northern tectonic unit - the Helvetlc Zone - Js expo­
sed only at a few small sites at the northern rim or is imbricated and present 
in the form of windows. The Northern Calcareous Alps end with steep nor­
thern walls. A very impressive cliff forms the Traunstein near Gmunden on 
the Traunsee. 

5TOP 2: 
* Gmunden, Gmundner Berq, southern flr� nk of Plnsdorf Berg, near the 

summit; quarry of the Hatschek cement plant. 
* Flysch Zone, Mürbsandsteinführende Oberkreide (frlable sandstones 

series), Late Cretaceous. 

The formation of the "friable sandstone series" is exposed with steeply 5 
dipping beds and shows a rhythmic change of sandstones, llmestones, marfs, 
and clays. Sole makes and trace fossils are common. Characteristic are the 
sandy micaceous friable parts. The clay layers contain agglutinated assem­
blages with larg e forms of Psammosiphonella, Trochamminoides, Recurvoi­
des, and rare Rzehakina (compare Prey, 195 1, and Cicha & al., 1968, 
p. 37). 

On highway A 1 we approach Iake Attersee and Nussdorf from the W. A 
small country road crosses the hills in the direction of Mondsee (Nussdorf -
Limberq - Lichtenbuch - Radau - road to tv1on dsee). 
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