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l ntroduct ion 

I ntrod uct ion 
lii he purpose of this brochure is to review briefly the current U knowledge of the geology and the oil- and gas-bearing 
strata in Austria, and to inform the foreign visitor about any pos­
sibilities and opportunities for exploration and exploitation of 
hydrocarbons in Austria. 

The legal background and the geological framework were 
compiled by the authorities involved: the Supreme Mining 
Authority and the Geological Survey of Austria. Brief outlines 
concerning Austria's oil and gas fields were prepared by region­
al experts and thus provide first-hand information. 

The editors kindly wish to invite those who are interested in additional infor­
mation to contact one of the authorities or organizations listed in this bro­
chure. 

The editors and authors gratefully acknowledge the assistance of the 
American Association of Petroleum Geologists for making this publication 
possible, in particular staff members Anne H. THOMAS, Special Projects, and Dr. 
Ken WOLGEMUTH, Publications Manager. 
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M in ing Author it ies 
and Leg islat ion 

in Austr ia 

' / / '  
/ / 
� 

Organization and Duties 

D n Austria, publ ic d uties and responsib i l it ies are d i­
v ided between the Republ ic of Austria - the Federal  

State - and Austria's n ine provinces (Vienna,  Lower 
Austria, Burgenland, Styria, Upper Austria, Carinth ia, 
Salzburg, Tyrol ,  Vorarlberg) . M in ing is among the fed­
eral duties in  leg islation and execution, as mandated 
by Austria's constitut ion .  lt is based on the 1 97 5  Min­
ing Law Federal Gazette No. 259 in  the version of  art. I I  
of  the Salt Monopoly Law, Federal Gazette No .  
1 24/1 978,  the  1 982 amendment to the Min ing Law, 
Federal Gazette No .  520, art . I I  of the 1 988 amend­
ment to the lndustrial Law, Federal Gazette No. 399, 
the 1 990 amendment to the M ini ng Law, Federal 
Gazette No. 355 , art . V of the Federal Law in  Federal 
Gazette No. 450/1 994, the 1 994 amendment to the 
M in ing Law, Federal Gazette No .  633 , art . XXI of the 
Federal Law, Federal Gazette No. 5 1 8  and the amend­
ment to the Min ing Law, Federal Gazette No .  
2 1 9/1 996, and  the  announcement in  Federal Gazette 
No .  1 93/1 993 . Accord ing to the 1 975 Min ing Law, 

Univ.-Doz. Dr. Leopold WEBER 
Dipl .-lng .  Mag . Dr. Elmar KORSCHITZ 

Federal Min istry for Economic Affairs 
Supreme Min ing Authority 

Landstrasser Hauptstrasse 55-57 
A-1 031 Vienna 

min ing in  Austria is control led by special federal au­
thorities (

"
M in ing Authorities" ;  "Bergbehörden") . 

M i n ing authorities of the first stage are the Regional 
Min ing Authorities ("Berghauptmannschaften"), spe­
cial and professional federal authorit ies, and the Fed­
eral M in ister for Economic Affairs (second and appeal 
stage). M in ing authorit ies report d i rectly to the Federal 
M in ister. There are six Regional Min ing Authorities in 
Austria .  They are located in  Vienna (Vienna, Lower 
Austria, Burgenland); Graz (East , South and West 
Styria) ; Leoben (Upper Styria) ; Klagenfurt (Carinthia) ; 
lnnsbruck (Tyrol ,  Vorarlberg); and Salzburg (Salzburg,  
Upper Austria) . The Federal M in istry for  Economic Af­
fairs in Vienna is divided into several departments . 
M in ing is subject tö Department VI I "Oberste Bergbe­
hörde" ("Supreme Min ing Authority"). 

The duties of the min ing authorit ies are extensive, 
covering among others min ing licenses, hazard pre­
vention, leg islation, optimal use of deposits, and 
education of miners and foremen . 

Legal Base for the Mining lndustry 
iii1 he legal base for the Austrian min ing industry is U the 1 975 Min ing Law, Fed. Gaz. 259,  with several 
amendments. This law appl ies to the prospect ing , 
explorat ion , exploitat ion, storage, and processing of 
m ineral raw materials "free for min ing"  (§ 3 "Bergfreie 
m ineral ische Rohstoffe") , "state-owned mineral raw 
materials" (§ 4 "Bundeseigene m ineral ische Rohstof­
fe"), and "landowners' mineral raw materials" (§ 5 
"Grundeigene mineral ische Rohstoffe") , as weil as the 
processing of those m i nerals in  as far as it is  carried 
out in  the course of prospection, exploration and ex­
ploitation, the processing of other mineral commod­
it ies, and the exploration and invest igation of geolo­
g ical structures su itable for storing l iquid and gaseaus 
hydrocarbons, stor ing hydrocarbons, etc. 

These provisions also refer to m1n 1ng aspects of 
exploration, and the supervision of activit ies relating 
to geothermal energy and the use of geothermal 
heat, where tunnels, shafts and wells of more than 
1 00 m are used, the exploration of the earth 's crust 
for its suitab i l i ty for storing any substances, and the 
use of workings in  closed-down mine sites and pur­
poses other than the production of mineral commod­
it ies.  

Exploration is considered to be d ivided i nto two 
phases: the in it ial search (Prospecting ;  "Suche"), fol­
lowed by investigat ion (Exploration; "Untersuchung") .  
The permits required vary sl ight ly depending o n  the 
classification of m inerals: 
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"Mineral Raw Materials Free for Mining" 
(§ 3 "Bergfreie mineralische Rohstoffe") 

0 All m ineral raw materials from which i ron, man­
ganese, chromium, molybdenum, tungsten, va­
nad ium, t itan ium, z i rconium, cobalt. nickel, cop­
per, s i lver, gold, p lat inum and PG-elements : zinc, 
mercury, Iead, t in, b ismuth, ant imony, arsenic, sul­
fur, a luminum, bery l l i um, I i th ium, rare earths, or 
compounds of these elements can be produced, i f  
they are not l isted below and do not represent 
state-owned or landowner's or other mineral raw 
materials. 

8 Gypsum, anhydrite, barite, f luorite, graph ite, talc, 
china clay (kaol in). and leucophyl l ite. 

E) All types of coal and o i l  shale .  

Prospecting for "free for min ing"  mineral raw materi­
als needs a prospecting permit ("Suchbewi l l igung "), 
entit l ing the holder to search for such minerals with in 
the jurisd iction of the Reg ional M in ing Authority 
(" Berghauptmannschaft") . lt  does not confer an ex­
cl usive r ight . 

An explorat ion l i cense ("Schurfberecht igung") con­
fers an exclusive right for "free for min ing"  mineral raw 
materials with in  a specified area located in the area of 
jurisd iction of the respective Regional M in ing Author­
ity. 

M ining of those mi neral raw materials requires a 
min ing-permit ( "Bergwerksberechtigung") .  

"State-owned Mineral Raw Materials" 
(§ 4 "Bundeseigene mineralische Rohstoffe") 

belang to the federal state.  

0 Rock salt and al l  salts occurring tagether with rock 
salt, 

8 Hydrocarbons, and 
8 Minerals contain ing uran ium and thor ium. 

Persans meeting certain criteria can acquire ex­
ploration rights through a civi l-right contract granted 
by the Federal  M inister of Economic Affai rs in  consent 
with the Federal M in ister of Finance on behalf of the 
state. 

The right to explore for salt has been ceded by law 
to the Österre ich ische Sal inen Aktiengesel lschaft . 

The right to explore, exploit and store hydrocarbons 
is g ranted to OMV Aktiengesel lschaft and Rohöl Auf­
suchungs Aktiengesellschaft by a civi l - right contract. 
By that contract companies must pay royalt ies. This 
contract also f ixes the rights and d uties concern ing 
prospection, exploration, exploitation and storage as 
wei l  as r ights and duties for searching for and investi­
gati ng hydrocarbon-bearing geolog ical structures 
suitable for storing . The royalties have been fixed by 
law (Fed. Gaz. 287/1 985 amended by 1 34/1 988 and 
2 9 1 /1 989). 

ln a l l  cases a working prog ram ("Arbeitsprogramm ") 
must be d rawn up and approved by the Regional Min­
ing Authority. 

The Regional Min ing Authority is obl iged to approve 
this working program if the activit ies are not outside 
the l icense area and not in  the l icense areas of others . 

• 

except where there is an agreement. Furthermore, 
safety measures and measures concern ing reclaima­
tions subsequent to the min ing activit ies have to be 
fixed by the Regional Min ing Authority. Opin ions of 
other authorit ies in charge must be considered. The 
approval of the working program needs no agreement 
of the owner of the property, but the uti l izat ion of the 
property requires agreement by the land owner. 

Whenever a hydrocarbon-bearing deposit has been 
detected, an exploitat ion-field ("Gewinnungsfe ld") 
must be l i ned out and must be approved by the Re­
g ional M in ing Authority. As long as exploitat ion is 
economical, the owner of the min ing rights is obl iged 
to operate the deposit. 

l n it iat ing of production or storing hydrocarbons in 
an exploitation f ield ( "Gewinnungsfeld") .  as wei l  as any 
interruption Ionger than 2 months, or resumption, 
must be reported to the Regional M in ing Authority im­
mediately. The duration of an i nterruption must always 
be reported. 

Ceasing exploitation or stor ing also requires a per­
mit ("Abschlußbetriebsplan") approved by the Re­
g ional Min ing Authority. 

The exploration for and i nvestigat ion of non hy­
drocarbon-bearing geolog ical structures su itable for 
stori ng hydrocarbons are subject to a permit by the 
Regional Min ing Authority. The storage of hydrocar­
bons in su itable structures requ i res a storage permit 
("Speicherbewi l l igung"), issued by the Regional Min­
ing Authority. 
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"Landowner•s Mineral Raw Materials" 
(§ 5 "Grundeigene mineralische Rohstoffe") 

111'1 agnesite; mica; i l l i te clay and other expandable LWJ clays; quartz , quartzite , and quartz sand that is 
su itable for the manufactur ing of g lass or f ireproof 
products or as start ing material for the manufacture of 
cement; c lays suitable for the manufacture of fireproof 
or acid -proof products , cements , brick work and oth­
er ceramic products; dolom ite suitable for the manu­
facture of fireproof products; I imestone su itab le for 
the manufacture of quick l ime or as start ing material 
for the manufacture of cement or as aggregate for 
meta l lurgical processes; marl su itab le for the manu-

facture of cements ; basaltic rock suitable for the 
man ufacture of f ireproof prod ucts or of rock wool ; 
bentonite; k ieselgur ;  asbestos; feldspar; trass ;  an­
dalusite; si l l imanite and cyanithe. 

A prospect ing permit to search ,  fol lowed by an ex­
ploration permit to investigate ,  are needed for the 
above-mentioned minera ls .  Both permits wil l be is­
sued by the Reg ional Min ing Authority. 

* * * 

All m inerals not l isted above are subject to the cate­
gory of 

"Other Mineral Raw Materials" 
(§ 6 "Sonstige mineralische Rohstoffe") 

r.1 rospecting on the surface for "other mineral raw 111 materia ls" ,  and the ir  product ion , require a l icense 
accord ing to the Trade Law ("Gewerbeordnung 
1 994") .  l n  underground activities, the commence­
ment of m in ing must be reported to the Regional M in­
ing Authority. 

The holder of min ing rights ("Bergbauberechtigter") 
enjoys certain  rights. Under certain conditions he 
may, in  the course of exploration and production , uti­
l ize other minerals not l isted in  his min ing rig ht tit le as 
wei l .  The Min ing Law furthermore al lows to use mine 
waters whenever requ i red for m in ing operat ions,  as 
long as it does not merge with permanent surface wa­
ters. 

The holder of the m in ing rights may also engage in 
processing minerals and in  their benefic iat ion (pel let­
iz ing , b ricket ing ,  drying ,  roast ing , carboniz ing, cok­
ing ,  gasifying ,  l iquefying and dissolut ion of rriinerals or 
making a suspension) during processing in  accord­
ance with operational and local condit ions and further 
processing to a saleable product. He is also entitled to 
use mines for purposes other than exploitation of 
mi nerals ,  to br ing in  or to store goods in  geological 
structures i f  these operations do not interfere with the 
production and storage of minerals. 
The holder of the min ing rights is  faced with special 
Obligations as weil. Opening and closing mines have 
to be announced in  advance. During min ing Opera­
t ions,  the holder of the min ing rights must protect l ife 
and health of persons ,  the property of others and 
properties not transferred to h im for use, to protect 
the environment,  deposit and surface,  to provide re­
claimation of surface after ending min ing activit ies .  
Concerning the protect ion of the environment,  he is 

obl iged to do everything to prevent any permanent 
damage to so i l ,  vegetation and l ivestock. 

lf a person not belanging to the min ing company is 
k i l led or inju red or becomes i l l ,  or property is damaged 
by a m in ing operation , this is referred to as a mi ning 
damage (" Bergschaden") . 

M in ing activit ies must be carried out in such a way 
to prevent emissions using the latest technology. lt's 
the duty of the holder of the min ing rights to fol low 
mine maps under the supervision of a mine surveyor 
(" Markscheider") .  ln the case of any accident aceur­
ring in other m in ing operat ions,  the holder of the min­
ing rights is obl iged to send rescue men and equ ip­
ment upon request . 

M ineral production and the storage of hydrocar­
bons in geolog ical structures has to be done in ac­
cordance with the operat ing plan (" Hauptbetriebs­
plan"} ,  which must be approved by the Regional M in­
ing  Authority in  respect of  the  operations envisaged 
and the measures planned . This does not apply to 
smal l  enterprises. Smal l  enterprises are defined as 
min ing enterprises or independent operational un its of 
a min ing enterprise employing fewer than 40 persans 
on regular bas is .  ln  case of landowners minerals, pro­
duction may be resumed after an interrupt ion of more 
than five years on the basis of an explorat ion and pro­
duction plan ("Aufsch luß- und Abbauplan") approved 
by the Regional M in ing Authority. 

The holder of min ing rig hts must appoint a manager, 
a deputy manager, and technical supervisors for every 
min ing enterprise. ln smal l  enterprises , where opera­
t ional hazards can be expected to remain at a low 
Ieve i ,  a responsible manager may hold mu lt ip le ap­
pointments for other smal l  enterprises. The holder of 
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the min ing rig hts also has to appoint a responsib le 
mine-surveyor ("Verantwort l icher Markscheider") for 
each un it. Any appointment is  subject to approval by 
the Min ing Authority. 

Holders of m in ing rights jointly owning a min ing right 
title or jo intly entrusted with the use of a min ing right 
t it le, s ingle holders of min ing rights or commerciallaw 
firms resid ing abroad permanently must appoint a 
person l iv ing in Austria ("Bergbaubevol lmächtigter"), 
who is authorized to receive legal ly val id orders and 
written communicat ions by the Min ing Authorit ies. 

M in ing areas must be clearly entered in the land use 
plan ("Fiächenwidmungsplan "). Bu i ld ings and other 

• 

i nstallations not serving the purpose of min ing opera­
t ions may be constructed in m in ing areas only upon 
obtain ing a special  permit from the M in ing Authority. 

For any questions feel free to contact one of the Re­
g ional M in ing Authorities or the Supreme Min ing Au­
thority. 

of mineral production data 
and 55 commodities (iron 

n-ferrous metals, precious 
and mineral fuels). 

n down by mineral 
as weil as by regional or 

as printed volume or on 
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Outl ine 
of the Geology 

of Austr ia 

lntroduction 
M ustria is part of central Europe and covers an area ra) of 83, 849 km2. l t  is  populated by almost e ight 
m i l l ion cit izens. lt extends from east to west more than 
550 km and from north to south more than 300 km . lts 
most characteristic features are the mountainous 
Eastern Alps with the h ighest peak at G roßg lockner 
(3 ,  789 m); the Danube Val ley with its main tr ibutaries 
of l nn ,  Salzach ,  Enns ,  and March; and the eastern 
lowlands. 

The Eastern Alps extend about 500 km from the 
Rh ine Val ley in  the west to Vienna in  the east, where 
they pass into the Carpath ians. This latter cont inu­
ation, however, is bur ied under the M iocene and 
P l iocene Vienna Basi n .  

The pioneeri ng phase o f  geological research in  the 
Alps started i n  the early 1 9th century and has pro­
gressed especial ly s ince the foundation of the Geolo-

Prof. Dr. Hans P. SCHÖNLAUB 
Geological Survey of Austria 

Rasumofskygasse 23 
A-1 031 Vienna 

gical Survey in  the year 1 849. At that time systematic 
mapping of the Austr ian- Hungarian monarchy began , 
at a scale of 1 : 75 ,000.  Among those whose con­
tr ibutions are of inval uable importance to the knowl­
edge of Austrian geology during this classical era be­
lang the names W. HAIDINGER, F. V. HAUER, 0. STUR, E .  
and F. E. SUESS, E .  V. MOJSISOVICS, G. GEYER, A. 

WEGENER, 0. AMPFERER, 8. SANDER, and l. KOBER. 

At present ,  geolog ic research is being carried out by 
the Geo log ical Survey of Austria and by several de­
partments at the universities of Vienna, G raz, Salz­
burg ,  l nnsbruck, and Leoben .  ln addit ion, research in­
stitutions such as museums and the Austrian Acade­
my of Science provide comprehensive data needed 
for modern understanding of al l  earth-science-related 
phenomena. 

The Geological Landscapes of Austria 
ii1 he area north of the Danube River belongs to the U B o h e m i a n  M a s s i f  and represents a former 
frag ment of Northern Gondwana that spl it off during 
early Paleozo ic t ime to col l ide with Avalonia and Bal­
t ica du r ing middle Paleozoic ti me. This block is essen­
t ia l ly composed of medium-grade metamorphic rocks 
of early to late Proterozoic and early Paleozoic age 
and extensive gran ites of early Hercynian age. Struc­
turally, the Bohemian Massif of Austria consists of two 
un its, the Moldanubian Zone in  the west and the 
Moravian Zone in the east . The former consists of 
paragneisses overlain by a complex of variegated 
crysta l l ine rocks, granu l ites, and orthogneisses whi le 
the latter exhibits low- to medium-grade micaschists, 
metased imentary rocks,  orthogneisses and the 550 
m.y. old Thaya Bathol ith .  During the Variscan Orogeny 
the Moldanubian Zone was thrust upon the Moravian 
Zone .  Their  complex l i thologies and d ifferent evolu-

t ionary h istories suggest that or ig inal ly the two zones 
may have represented two separate microplates. 

The Bohemian Massif, with its local ly preserved late 
Paleozoic and M iddle Jurassie to Cretaceous age 
cover, continues to the south under the Alps.  ln fact , 
crystal l i ne basement rocks have been encountered by 
a series of d ri l l  holes as far south as the Calcareous 
Alps. During Paleogene and N eogene time this base­
ment subsided considerably and was transformed in­
to the Molasse Bas in .  The newly formed trough was 
f i l led with clastic sed iments suppl ied from both the 
Bohemian Massif and the Alps, the latter having 
started to rise in  late Ol igocene t i me. 

F o r  F i g. 1 
(Geological Map of Austria; 1980) 
see the fol l o w i ng pages 10 and 11. 
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The Mo I a s s e Zone comprises up  to 5,000 m of 
predominantly marine to brackish sed i ments of late 
Eocene (developed only in the Provinces of Upper 
Austria and Salzburg but not in  the Vienna Basin) to 
late M iocene age that unconformably over l ie the crys­
tal l ine basement of the Bohemian Massif and its cover 
sequences, respectively. The overall l ithologies are 
transgressive-regressive clastic sequences domi­
nated by sandstones and si l tstones with intercala­
tions of d istal turbid ites, contourites, conglomerates , 
and deltaic and fluvial deposits , and to a lesser degree 
marls, l imestones, and even some economical ly im­
portant coal-bearing horizons. The latter occurred 
main ly in the Badenian and Sarmatian stages of late 
M iocene t ime.  Although the major part ofth is zone has 
only been affected by local fau lt ing , the southern, so­
cal led Sub-Alp ine,  Molasse was considerably de­
formed due to northward movements of the adjacent 
Helvetic and Flysch Zones unt i l  the early M iocene 
Eggenburgian-Ottnangian stages. Subsequently, 
these faults were overprinted by transpressional tec­
tonics that resu lted in a lateral eastward extrusion of 
parts of the bas in .  

Accord ing to  recent dr i l l i ng  activit ies ,  the Molasse 
Zone extends far to the south underneath the Alps. As 
mentioned elsewhere ,  the Molasse Zone hosts the 
majority of Austria's oi l and gas reserves. At present, 
however, only some 1 . 2 M io  t of oil and 1 . 2 M io  m3 
of gas per year are exploited. ln the Vienna Basin the 
o i l -bearing horizons are at depths between 900 and 
2,000 m .  

l n  the Eastern Alps, the late Paleozoic t o  early Ter­
tiary age sed imentary sequences on top of the Varis­
can basement were deposited i n  a ser ies of east­
west-trending facies belts . Each belt reflects a com­
plex deposit ional h istory. However, in the northern 
belts there is a generat southward transition from th in ,  
shal low-water deposits to th icker, fairly deep-water 
sed iments of the Helvetic, Flysch , and Pennin ie fa­
cies. This pattern contrasts with the adjacent belt to 
the south ,  which exhib i ts shal low shelf deposits of the 
Lower East Alpine fac ies, and the thick carbonates 
and reef development of the Calcareous Alps. Conse­
quent ly, rates of subsidence and sed i ment accu mula­
t ion varied considerably between these facies belts 
during Mesozoic and early Tertiary t ime. 

I n  cantrast to Switzerland,  the H e I v e t i c Z o n e 
east of the city of Bregenz is restricted to an extremely 
narrow belt of d ismembered and sheared off thrust 
s l ices ( "K l i ppen") intercalated between the Molasse 
Zone to the north and the Flysch Zone to the south .  
East of  the Enns R iver the corresponding rocks occur 
in  tecton ic  windows within the Flysch Zone. They have 
been termed the Gresten Kl ippen Zone and comprise 
l imestones, marls, sandstones, and local ly, even 
sl ices of serpentin ites of Jurassie to Eocene age that 
or ig inal ly were deposited along the southern shelf 
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marg in  atop the Variscan basement of the Bohemian 
Massif. 

The tectonostrat igraphic un it of the F I y s c h 
Z o n e ,  fol lowing to the south ,  extends along the 
northern marg in  of the Calcareous Alps from the 
Western Alps to the Carpath ians. lt is one of the major 
south-d i pping thrust sheets that has overridden the 
Helvetic Zone to the north but also was overthrust by 
the Calcareous Alps to the south. lts internal structure 
is very complex. Dominat ing l i thologies are s i l ic ic lastic 
sedi ments such as sandstones, si ltstones, c lay­
stones, and marls ranging in age from the Cretaceous 
to the Paleogene. ln terms of its orig inal paleogeo­
graphic posit ion,  the Flysch Zone is regarded as the 
southern continuation of the Helvetic Zone ,  repre­
senting thus the depocenter northward and some­
what younger than the neighbouring main trough to 
the south , which resu lted from the opening of the Pen­
nin ie Ocean . After c losure of this ocean during the Al­
pine Orogeny, the assoc iated rock succession was 
transformed to the P e n n i  n i c Zo n e . 

This southern trough was fi l led by a th ick p i le  of pre­
dominantly deep-water pel it ic and  calcareous sedi­
ments that are local ly assoc iated with true ophiol ite 
sequences ( includ ing serpent in ites , gabbros,  p i l low 
lavas , tuffs , quartzites) ind icat ing an oceanic crust i n  
parts of the  basin du  r ing the  Jurassie Period . Although 
in  the Penninie trough Sedimentation Iasted without 
major breaks from late Carbon iferous to late Creta­
ceous t ime,  the c l i max occu rred during deposit ion of 
the Bündnersch iefer Formation during Jurassie t ime.  
Th is formation comprises d ifferent l ithologies, ranging 
from quartzites to phyl l ites, calcareous mica schists,  
g reenschists,  breccias, marbles , calcareous phyl l i tes,  
garnet-beari ng schists,  and other metased iments 
that were strongly deformed and metamorphosed to 
medium-grade du ring the Alp ine Orogeny. ln another 
part of the Penninie Zone ,  however, the orig inal Varis­
can basement was sti l l  preserved and is represented 
by various pre-Variscan crystal l ine rocks and huge 
volumes of Variscan granites that intruded the sur­
rounding Paleozoic parasequences . 

l n  Austria, the equivalents of the Pennin ie Zone are 
generally buried underneath the huge, flat ly ing thrust 
sheet of the so-cal led East-Aip ine Nappe System .  A 
few exceptions, however, do occur in which the cor­
responding rocks are exposed , e .g. , in the Engadin 
Window of western Austr ia,  the Tauern Window in the 
centrat and most impressive part of Austr ia ,  and some 
smal ler outcrops near the eastern spur of the Eastern 
Alps. These tectonic windows offer a remarkable view 
into otherwise buried rocks of continental and oceanic 
crustal or ig in.  l n  the tectonic framework of the Alps 
the Penn in ie  Zone is regarded as the lowermost tec­
tonic un it. 

The E a s t-Ai p i ne Nappe Sys te m  represents 
a huge rootless thrust sheet with a very complex in-



ternal structure. ln the nappe pi le of the Eastern Alps 
of Austr ia,  it occupies the uppermost posit ion . De­
pending on different models it may be d ivided into two 
or three subun its,  named the Lower, M idd le, and Up­
per East-Aipine Nappes. Each is com posed of a pre­
Variscan and Variscan basement of crysta l l ine rocks 
or an unmetamorphosed Paleozoic rock succession , 
covered by h ighly varying sed imentary sequences of 
Mesozoic age, d isp layed for example i n  the Radstäd­
ter Tauern of the Province of Salzburg or in  the Calcar­
eous Al ps. 

ln  the Eastern Alps the C a l c a re o us A l ps form 
the most impressive landscape, result ing from dif­
ferent types of l imestones , dolomit ic rocks , and 
shales ,  and their tectonic juxta- and Superposit ion .  
General ly, t h e  Upper Permian clastic sequence pas­
ses into p latform and deep-water carbonates in the 
Lower Triassie strata; h igher in  the success ion several 
shaly and arenaceaus sed iments of varying th icknes­
ses were deposited du  r ing Jurassie and the Early Cre­
taceous t ime. l n  addit ion ,  repeated deepening and 
shal lowing events caused strongly varying and partly 
d iachronaus environmental condit ions that are docu­
mented in a wide range of depositional features , l i ke 
lagoonal , reef, reef-slope, and deep-water l i me­
stones. East-west, the Calcareous Alps extend in an 
up  to 50 km wide, 500 km lang belt. from the outskirts 
of Vienna to the Rhätikon range in the Provi nce of 
Vorarlberg . C lear evidence for extensive horizontal 
movements of the Calcareous Al ps is provided by a 
series of smal l  tectonic windows showing the underly­
ing rocks of the Flysch Zone up to 20 km south of the 
northern marg in of the Calcareous Alps. 

Stratigraph ical ly, the Calcareous Alps are l inked to 
the underlying G r a y w a c ke Z o n e, d isplaying a 
foss i l i ferous sequence of Early Ordovician to M iddle 
Carboniferous and local ly a lso Late Carbon iferous 
ages. ln parts of Styria and Lower Austria, th is zone 
can be further subd ivided into two nappes named the 
Noric and Veitsch Nappe, respectively. 

l n  the western and eastern part of Austria south of 
the Graywacke Zone, a l arge area is  occupied by d if­
ferent igneous and metased imentary rocks , most of 
which were metamorphosed during the Variscan 
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Orogeny. Recent research ,  however, ind icates a major 
Alpine overpri nt in certain areas. Local ly, these com­
plexes grade into weakly metamorphosed fossi l -bear­
ing lower Paleozoic series , e.g . ,  the famous fossi l i fer­
ous sequences in the vici n ity of Graz, the area araund 
M u rau in  western Styria, and in  Middle Cari nthia. ln  
th is reg ion the Paleozo ic sequence is unconformably 
overlain by Upper Carboniferous meta-sandstones , 
Permian red beds,  and Triassie dolomites and I ime­
stones known , for example, from south of l nnsbruck, 
the Krappfeld area, St . Pau l ,  the surround ings of Grif­
fen , and from other parts of the Gurktal Nappe of 
Carinthia and Styria .  Moreover, a considerab ly thicker 
and s l ightly vary ing Triassie to Cretaceous succession 
is recorded in  the Northern Karawanken Alps and the 
so-cal led Drauzug of Carinth ia and Eastern Tyrol .  
E lsewhere, however, with in crystal l ine complexes un­
fossi l i ferous metased imentary interca lat ions occur. 
Th is suggests caution regard ing whether the base­
ment-cover relat ionship is of Stratigraphie or of tec­
tonic nature. 

The southern boundary of the East-Aip ine Nappe 
System is formed by a very prominent fault system 
that dissects the whole Alpine mountain chai n ,  from 
the Thyrren ian Sea to the Carpath ians.  ln Austria the 
local names Puste r t a I F a  u I t a n  d G a  i I t a I 
F a  u I t ,  respectively, are appl ied. Associated with th is 
vert ical  or steeply south-d ipping fault are several mi­
nor granit ic to tonal it ic intrusive bodies of apparently 
Alp ine age. Concern ing lateral movements , in recent 
years convi ncing evidence has been presented in fa­
vour  of s ign ificant dextral d isplacements along th is 
fault system . 

The area to the south of the Gai ltal Fau lt. i . e. , the 
Carn ic  and Karawanken Al ps, belongs to the 
Sou t he r n A I  p s .  Bounded by ltaly and S lovenia on 
one side and Austria on the other, an up to 1 0 km wide 
belt consists of Paleozoic strata that have lang been 
famous for thei r r ich content of fossi ls and the d iversity 
of rocks rang ing without major unconformit ies from 
Ordovician to Late Permian in age. ln short ,  they re­
present the sed imentary basement of the Mesozoic 
development of the Southern Alps of Northern ltaly 
and the D inarides. 

The Geodynamic Evolution of Austria 

D n recent years a set of new data has been provided 
from different Earth-science-related sources that 

sheds new l ight on the geologic h istory of the Alps in  
general and the Eastern A lps and the Bohemian Mas­
sif in part icu lar. Appl ication of p late tectonics, inc lud­
ing the terrane concept , addit ional and revised bio­
strat igraphic, geochronologic ,  and paleomagnetic 
data, as wei l  as paleoenvironmental stud ies of rocks 
and fossi ls ,  not only confirmed the already exist ing 

mobi l istic models about the geodynamic develop­
ment of the Alps but g reatly expanded these ideas. ln  
fact, these new approaches suggest an odyssey by 
Austria nearly halfway araund the g lobe during the 
past two b i l l ion years. 

The oldest unambiguous biostrat igraphic data 
avai lable ind icate an Early Ordovician age for pel it ic 
sequences of the Graywacke Zone. Older age assign­
ments based on acritarchs suggest deposition of 
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black shales which were metamorphosed into the 
sch ists of the Habach Formation of the Hohe Tauern at 
approximately 600 m . y. ,  but these find ings are not un­
animously accepted . Nevertheless, there is further 
evidence of crust-forming events in  the late Protero­
zo ic :  for example ,  Ar-Ar age spectra of detrital musco­
vites col lected from Late Ordovician age clastics in­
d icate a formation age as old as 600 m.y. These data 
are constrained by Rb-Sr and U-Pb isotope ages in 
h igh-grade metamorphic rocks of d ifferent places in 
the Eastern Alps, inc lud ing the Hohe Tauern reg ion .  
The metamorphic rocks are explained as deriving from 
thermal events and volcanic activity in an is land-arc 
sett ing between 500 and 670 m. y. , and by magmatic 
events recorded in  mu lt ip ly zoned detrital z i rcons of 
metased imentary rocks of central Europe that reveal a 
complex geological h istory. The chronology of these 
events suggests contemporaneity with thermody­
namic events of northern Africa, and more precisely, 
with Pan -African orogenetic events . Hence, during 
the Proterozoic Eon,  parts of Africa can be considered 
as the provenance for sed iments of the "primit ive" 
Alps, and also a connection with the supercontinent 
Rod in ia  may have existed that formed araund 750 
m.y. Subsequently, Rod in ia  sp l it into several asym­
metrical ly rift ing p lates with interven ing new oceans ,  
in  part icular the Proto-Pacific Ocean between Lauren­
t ia on one side and East Antarct ica and Austral ia on 
the other. F inal ly, in  latest Precambrian time at approx . 
550 m . y. several disrupted p lates col l ided to form the 
superconti nent Gondwana, which was separated 
from S iberia,  Balt ica, and Laurentia by the lapetus 
Ocean and the Tornquist Sea. in this new plate organ­
isation the precursors of the Alps were part of the 
European shelf and located at approx . 1 5° to 20° 
southern latitude. Although for this period a near-

ol Middle Triassie (e.230 Ma) 

-- Stable Europe 

b) Upper Jurassie (e.150 Ma) 

c) Middle Cretaeeous 

II 

-- --

s . 

equatorial sett ing is impl ied for the Alps ,  no d i rect 
evidence of related warm-water sediments has yet 
been found in Austria, in cantrast to the surrounding 
areas of Sard in ia ,  Southern France , and Germany. 

The breakup of Gondwana during early Paleozoic 
t ime resu lted in  a poleward sh ift ing of Africa . At the 
same t ime, its northern port ion was affected by frag­
mentation processes , creat ing several m icroplates 
that spl i t  off from Africa, e. g . ,  Avalonia,  Perunica (the 
Bohemian Massif) ,  the Armorican- l berian Massifs , 
and also those that later formed the Alps. For the fol­
lowing period , from Ordovician to Garben iferaus t ime ,  
paleomagnetic, l i th ic ,  and faunal data from Paleozoic 
strata of the Alps indicate a gradual drift towards lower 
latitudes. Col l is ion of ind ividual m icroplates started in 
Late Devonian time and caused deformation and me­
tamorphism in  a central axial zone .  The final closure of 
intervening ocean basins,  however, occurred during 
M iddle and Late Garbeniferaus t ime when the Varis­
can orogeny reached its paroxysm .  in this newly as­
sembled supercontinent Pangea the major part of 
Austria was located in  an equatorial posit ion .  

Accord ing to  F. NEUBAUER ( 1 994) , V. HöCK et  al . 
( 1 994) , and others, the post-Variscan h istory can be 
brief ly summarized i n  terms of a two-stage col l is ional 
model. Recently new radiometric data i nd icate that 
rift ing processes had begun in the Permian and af­
fected the crystal l l i ne Variscan basement upon which 
the major part of the sed i ments of the Calcareous Alps 
were deposited during Mesozoic t ime. Associated 
with these events were basalt ic dykes that were meta­
morphosed to eclogites during the Alpine overthrust­
ing. in the M iddle Triassie Period continuous rift ing led 
to the opening of the "Hallstatt- Mel iata Ocean". Th is 
narrow ocean was bordered to the north by the pass­
ive southern marg in  of the East-Aipine Rea lm to the 
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north and by the South -Aip ine 
block (F ig .  2) . 

During the Early to Midd le 
Jurassie Period , north of  th is  
area and adjacent to stable 
Europe,  the Pennin ie Ocean 
opened and establ ished another 
passive marg in .  As a conse­
quence, the neighbouring East­
Aipine microplate d rifted south­
ward and the Hal lstatt- Mel iata 
Ocean began to close between 
1 60 and 1 50 m .y. , i . e . , in Late 
Jurassie t ime.  

Fig . 2 .  
Model of  the early Alpine tectonic 
evolution in  the Eastern Alps and 
Western Carpathians. 
Modified after NEUBAUER ( 1 994). 



Fig . 3 .  
Post-collisional evolution o f  the Eastern Alps. 
Modified after NEUBAUER (1 994). 

Next , from the Late Jurassie to the middle Creta­
ceous Period , i . e .  between 1 40 and 90 m . y. ,  the 
South-Aipine and the East-Aipine microplates col­
l ided and produced the so-cal led " Early Alp ine" or 
"pre-Gosauan" overrid ing tectonics and imbrication 
of th in crustal wedges . This pi le of nappes consisted 
of pre-Variscan and Variscan basement rocks and 
their post-Variscan Perm ian and Mesozoic sedimen­
tary cover. However, the associated oceanic crust of 
the former Hal lstatt-Mel iata Ocean was almost com­
p letely subducted . The result ing accret ionary wedge 
started to sh ift northward and closure of the Penn in ie 
domain began.  Dur ing th is f ina l  phase,  between 80 
and 60 m . y. ,  the Penn in ie  ocean ic crust was contin­
uously subducted below the continental crust of the 
East -Alp ine b lock, causing h igh-pressure paragene­
sis and formation of eclog ites fol lowed by b luesch ists 
in a later stage. At the same t ime, the northern trough 
was characterized by flysch-type Sedimentat ion .  

At the end of Eocene t i me, the Penn in ie Ocean was 
completely closed and subducted. The whole Pennin­
ie realm was covered by the East-Aip ine nappe, caus­
ing a younger thermal event wel l -known as "Terti ary 
Tauern metamorphism". Final ly, the East-Aipine block 
docked to stable Europe. 

Post-col l i s ional processes inc luded a considerable 
north-south shorten ing by contraction between the 
Adriatic " i ntender" and the northern Alpine foreland . 
There was also upl ift of metamorphic core com plexes 
fol lowed by exhumation of the Tauern Window,  and 
sim ultaneaus d ifferential eastward escape of d ifferent 
tectonic un its along a s in istral wrench corridor and 
along the dextral Gai ltal Fault and its continuation, re­
spectively (Fig. 3) . This l ateral d isplacement may be 
up to 450 km.  Accord ing to paleomagnetic data, the 
escape was a very fast process, s ince a l l  s ign ificant 
movements ended at 1 6  m.y. in  m id- Miocene t ime.  

As the result of  c rustal extension during the 
Neogene Period , several sedimentary basi ns, such as 
the Vienna,  the Styrian, and intra-Al pine bas ins ,  were 
formed . These eastern basins are characterized by 
N eogene volcanism and are genetical ly related to the 
extensive volcanic reg ion of the Carpathian arc and 
the Pannonian Basin of Hungary. This volcanic activity 
is assoc iated with subduction and back-arc extension 
or ig inat ing from col l is ion between the Alps and the 
European p late. ln  eastern Austr ia, three types of vo l ­
can ics can be recogn ized. 
0 ln the Karpatian to lower Badenian Stages of the 

M iocene, the oldest volcanic rocks occur and are 
represented by calc-alkal ine volcanics of tra-
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chyandesit ic- latit ic composition such as at Gle i­
chenberg, Weitendorf or Kol ln itz. 

8 The second volcanic phase occu rred between 
1 1  . 5  and 1 0. 5  m.y. during the early Pannonian 
stage of late Miocene t ime, and is represented by 
the "d iabase" of Paul iberg and the alkal i  basalts of 
Oberpu l lendorf. 

E) After a period of inactivity, a Iang- Iast ing , very act­
ive effusive and pyroclastic phase occurred du r ing 
late Pl iocene t ime at Klöch ,  Wi lhe lmsdorf, Mühl­
bach, and Unterweissenbach .  l n  these rocks the 
total alkal i  content is cont inuously increas ing .  Ra­
diometrie ages of these youngest volcanics range 
from 3. 7 to 1 . 7 m . y. thus representing the young­
est volcan ic  episode of Austr ia ,  during the earl iest 
Ple istocene.  This late volcanism is related to ex­
tensional condit ions of continental rift ing associ­
ated with therm ic subsidence of the Pannonian 
Basin .  

Austria's Iandscape today is  main ly t h e  result o f  the 
last g lacial epoch (D. VAN HUSEN , 1 987) . During its 
c l imax,  the Alpine val leys were fi l led with extensive , 
over 1 000 m th ick g laciers. Even the h ighest peaks 
were iee-eavered nunataks. Barrier effects at val ley 
junctions a l lowed ind ividual ice streams to move over 
smal ler watersheds to join  other less-developed glaci­
ers and tagether spread as piedmont g laciers far into 
the foreland (e .g . ,  l nn  and Salzach g laciers) . Further 
east, due to decreased preci pitation and elevation , 
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glaciers termi nated within the mountains (Enns, Mur, 
and Drau g laciers) or were reduced to smal l  val ley or 
c irque g laciers in  the easternmost part. 

ln many parts of the Alps there is p lentiful evidence 
of g lacial erosion and deposit ion ,  such as pol ished 
and striated surfaces , roches moutonnees and 
U-shaped val leys , d ifferent types of moraines, kame 
and river terraces. There is good evidence of four 
phases of g laciation with intervening warm i ntergla­
cials in the Austrian Alps ,  the last one being the Würm 

g lacial period , which Iasted from approx. 1 1 0 , 000 to 
1 0 ,000 years before the present. 
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Exploration History 

Explorat ion 

M t the end of the last century, Austria-Hungary was rA,l the th i rd largest oil producer in the world, behind 
the USA and Russia. 

Oi l  production started in 1 860 from the Flysch zone 
in  Gal ic ia (now Poland} with a few thousand I iters of 
crude o i l  per year. This production reached 1 . 1  mil l ion 
tons per year by 1 9 1 3 . 

ln the Vienna Basin the first economic o i l  production 
was ach ieved in  the area of Egbel l  (Gbely, now S lovak 
Republ ic) in  1 9 1 4. ln  1 934 the weil "Gösting 2" (Fig .  4) 
was dril led by the Erdölproduktions-Ges . m . b . H .  
(EPG), and i t  became the first economic oi l  wei l  in  the 
Austrian part of the Vienna Bas in .  

After World War I I  the oi l  industry of  Eastern Austria 
was put under Soviet admin istrat ion .  This began in­
creased exploration activity in  the Vienna Basin and 
resulted in  the d iscovery of the Matzen Field in  1 949 . 
Matzen remains the largest oi l  f ield in Middle Europe 
( 1  ,300 MMSTBBL o i l  in  P lace; 480 MMSTBBL pro­
duced) . ln 1 955 the Sowjetische M ineralölverwaltung 
(SMV - the predecessor of the ÖMV AG and now OMV 
AG) ach ieved a peak production of 3 . 7  mi llion tons (26 
MMSTBBL) o i l  per year. 

Explorat ion in the western parts of Austria, main ly in 
Upper Austria, started in 1 94 7. The Rohöl Gewin­
nungs AG . (RAG}, which was founded in  1 935 as a 
subsid iary of the Socony Mobi l  and Royal Dutch/Shel l,  
in  1 956 d iscovered the field Puchkirchen in  the Molas­
se Zone of Upper Austr ia .  Unt i l  the end of the ' 50s, 
Austria was one of the few countries in the world able 
to meet i ts o i l  demand by domestic production . 

Fig. 5 .  
"Zistersdorf UT 1 a"; 1 980. 

H istory 

Fig.  4 .  
"Gösting 2"; 1 934.  

Dr. Walter P. Grün 
OMV AG/EXP-PGEO 

Gerasdorfer Strasse 1 5 1  
A-1 21 0 Vienna 

Despite great exploration efforts like the extension 
of exploration areas with in  Austria and the dr i l l ing of 
u ltra-deep wel ls (Fig . 5: Zistersdorf Übertief 1 a: 
8,553 m; 28,061  ft), Austria's o i l  industry was not able 
to maintain these high production rates.  

Consequently Austria's o i l  industry entered the in­
ternational o i l  business. S ince 1 979 OMV AG has 
been successfu l ly  active in  numerous countries (e . g .  
UK, Canada, Pakistan, Vietnam, Libya, Albania, Bul­
garia, Yakutia, Tunisia, l ndonesia, Malaysia, Egypt) . 
This activity produces enough o i l  to cover about 30% 
of Austria's oil and gas demand ( 1 5% foreign produc­
tion, 1 5% domestic) . Austria's gas production de­
mand is covered at 22%, predominantly from domest­
ic production .  

• 
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Exploration Opportunities 

Explorat ion 
Opportun it ies 

Molasse Basin 
Mesozoic Basement 

Upper Austria and Salzburg are covered by autoch­
thonaus and a l lochthonaus sed iments from the Me­
sozoic basement, the Alpine thrust sheets, and the 
foreland .  The autochthonaus Mesozoic sed i ments 
overly the crystall ine basement of the Bohemian Mas-

Geology 

sif and local ly preserved Paleo­
zoic s i l ic ic lastic deposits. The 
fluvial to shal low-marine, M idd le 
Jurassie sandstones and shal -
low-marine M iddle and Upper 

Jurassie to Lower Cretaceous Carbonates belang to 
the European shelf (Fig .  1 2a). The karst-developed 
surface of the Jurassie carries a sequence of up to 
1 000 m th ick ,  g lauconit ic sandstones and shales from 
Early or midd le Cretaceous to Late Cretaceous age. 

Tertiary Molasse 

The Sedimentation in the Tert iary Molasse of the Al­
pine Foreland began in  late Eocene time with deposi­
t ion of f luvial and shal low-marine sandstones ,  shales 
and carbonates .  The transgressive sequence mi­
grated further up on the Crysta l l ine basement with 
t ime i n  O l igocene and M iocene.  The Early Ol igocene 
f ishshale is the source rock for the o i l  in  Upper Austr ia .  
The several hundred meters th ick Ol igocene and 
Miocene deep marine turbid itic and contourit ic de­
posits are derived from the Central Alps .  

The Cenozoic sed i ments of the Molasse are subdi­
v ided into three tectonic un its (Fig .  9) .  

The autochthonaus Molasse, from Eocene to 
M iocene age, rests relatively undisturbed upon Meso­
zoic and crysta l l ine basement strata of the Midd le 
European shelf .  

The parautochthonaus Molasse are Molasse sed i ­
ments rid ing piggyback upon Helvet icum, Flysch or  
East Alpine nappes (Fig .  8) , e .g. , in the  Vienna Basin. 

The al lochthonaus Molasse is composed of south­
ern Molasse sediments, which are inc luded in  the Al­
p ine-Carpathian thrusts and which are moved tecto 

Or. Ludwig WAGNER 
Wolfersberggasse 6 

A-1 1 40 Vienna 

Or. Godfrid WESSELY 
Siebenbrunnengasse 29 

A- 1 050 Vienna 

nically i nto and across the southern autochthonaus 
Molasse. The al lochthonaus Molasse inc ludes the 
Molasse imbrications, the d isturbed Molasse , and the 
Waschberg Zone.  

Fault Systems 
North-west- and north-east-trending fault systems 

al ready existed in  Paleozoic t imes. The faults became 
reactivated in  Early Jurassic ,  Early Cretaceous, and 
early Tertiary t imes. Through these periods of tecton ic 
activity, the crystal l ine basement and i ts cover were 

Teetonic H istory 

pul led apart along 
the old fault p lanes. 

During latest Eo­
cene and earl isst 
Ol igocene t ime a 

dense network of W-E-trend ing ,  antithetic and syn­
thetic extensional fau lts developed . ln Tertiary and 
Quaternary t ime the pre-Tertiary and early Tert iary ex­
tensional fault systems became reactivated by a dex­
tral and sin istral transpress ion with shear, strike-sl i p ,  
and overthrust compression structures. 

H elveticum 
The Helvet icum was transported from the south and 

thrust over the Molasse i mbricat ions. lt contains shal­
low and deep-marine shales, carbonates, and sand­
stones with local ly very h igh porosities. Sediments 
from Late Cretaceous to early Ol igocene age have 
been determined (Fig .  9) . 

Flysch 
The Flysch nappes were thrust and imbricated with 

the Helveticum .  The Flysch consists of deep-water 
turbidit ic shales and locally porous sandstones of Ear­
ly Cretaceous to early Tertiary age . 

• 
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Exploration Opportunities 

Oil and Thermal Gas 
The "Schöneck fish shale" (early O l igocene age) 

is the corre lated source rock for the o i l  in Upper 
Austr ia .  The kitchen is mainly below the Alpine 
thrusts. Generation started in M iocene t ime and 
may sti l l  be cont inu ing. 

H ydrocarbon 
Occurrences 

Reservo i rs of oi l  
and thermal gas are 
f luvial and shal low­
marine sandstones 
and carbonates of 
Dogger, Cretaceous � 

(Cenomanian, Turonian , and Campan ian) , late 
Eocene and Ol igocene (Kisce l l ian and Egerian) 
age (Fig. 7a). The oi l  i s  trapped in  fau lt ,  Strat i -
graphie, combined-stratigraphic, and fau lt struc-
tures , antic l inal , and imbrication structures. 

Biogenie Gas 

Reservo i rs of blagenie gas are Ol igocene (Fig . 
7b) and M iocene (Fig. 7c) turbidit ic sandstones 
and sandy conglomerates and shal low-marine to 
brackish sands. The gas is trapped main ly in Stra­
t igraph ie and compaction structu res or in a com­
b ination of both types and imbrication structures. 
Stri ke-s l ip  fau lt ing inf luenced and del i neated the 
d istribution of the reservoirs. l n  the Helveticum 
and Flysch nappes, water- bearing sandstones 
were tested. 

The relatively maturely explored Molasse basin 
with the Molasse imbricated zone is sti l l  under ex­
ploration by RAG. With the aid of new geophys­
ical , geological, sed i mentolog ica l ,  and tectonic 
methods and Interpretat ions, there is a chance to 

Exploration 
Outlook 

f ind  addit ional hydro­
carbons. 

Over recent years 
the oil exploration stag­
nated. There are subt le 
or complex structures 

unexplored in the deep overthrust area as wei l  as 
in the shal low northern Molasse bas in .  

F ig .  7 .  
Geological maps of  the  Molasse Zone of  Austria .  
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Exploration Opport unities 
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Exploration Opportunities 

The Northern Alpine Thrust Belt 
(Calcareous Alps, Flysch Zone, Helvetic Zone) 

Gen eral Remarks 

With in  the Austrian Calcareous Alps and the Flysch 
Zone ,  32 wi ldcats have been dri l led in  a 7 40-km-long , 
55-km-broad area. 

Twenty-four  wel ls were located in the Flysch Zone 
and e ight in  the Calcareous Alps. One wei l investiga­
ted Helvetic Jurassie sequences . One economic 
gas-condensate f ield was found in  Höfle in i n  a Midd le 
Jurassie sequence below the Flysch Zone.  An o i l  d is­
covery was made in an autochthonaus Cretaceous 
sandstone below the Calcareous Alps, a gas d iscov­
ery with in Calcareous Alpine nappes. Both remain un­
commercial u p  to now. The depth of the Alp ine wel ls 
ranges from 1 ,300 m to 6,028 m .  

A gr id o f  seismic 2 - D  profi les, two 3 - D  surveys , a 
complete set of gravity and magnet ic maps, and ex­
tensive geolog ical surface mapping g ive a sufficient 
overview of the tectonics and depth ranges of many 
reg ions. 

Wel ls  and seismic sections show a gent le south­
ward-d ipping of the basement below the northern 
Alps and a long-d istance thrust ing , especial ly evident 
in the Berndorf 1 and Mol ln 1 wel ls .  

The source rocks for Alp ine plays are lower Ol igo­
cene "Schöneck fish shale" and shales of Rupe l ian 
age (Molasse) in the west , and Malmian marls 
(Autochthonous Mesozoic) in  the east. Same Calca­
reous Alp ine formations could contri bute hydrocar­
bons if they have a su itable thermal h istory. 

Fig .  1 0 . 
Schematic play concept of the Northern Alpine Thrust Belt. 

The targets of Alpine exp loration are the intra­
thrust Alpine nappe system and the sub-thrust 
autochthonaus Mesozoic and basal Tertiary Molasse 
(Fig . 1 0). 

Intra-Thrust Targets 

Calcareous A l ps 

ln the Calcareous Al ps, fractured Hauptdolomit 
analogaus to the hydrocarbon-rich sub- Neogene 
floor in the Vienna Basin and the Wettersteindolomit 
are expected to be abundant reservoi r  rocks. 

Cap rocks may be pel ites and t ight sandstones of 
the Cretaceous-Paleocene Gosau Group,  shales of 
the Lunz Format ion,  or shales and evaporites of the 
Werfen Formation (Fig .  1 1 ) .  Potential traps are folds ,  
i mbricates , and unconformities below the transgres­
sive Gosau beds. 

The Mol ln 1 wei l  tested gas from a 300 m thick col­
umn below 3 ,000 m in  a fractured M iddle Triassie 
l imestone.  ln  the Urmannsau 1 wei l ,  oi l shows with­
in  the Triassie to Neocomian Calcareous Alpine se­
quences point to a possib le accumulation of hydro­
carbons in structures nearby. 

F lysc h Zone 

l n  the Flysch nappes no o i l  or gas has been found to 
date, because of Iack of traps or suitable porosities. 

• 
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Stratigraphy and hydrocarbons of the Northern Alps in Eastern Austria. 

Helvetic Zone 

Reservoi r  condit ions could exist in the Helvet ic Mid­
dle Jurassie clastics and Malmian to Cretaceous car­
bonates in western Austria. l n  the H i ndelang 1 weil in  
Germany (TD .  5,653 m) near the Austrian border, gas 
was tested within Lower Cretaceous I imestones of the 
Helvetic nappe system ("Säntis" nappe s. l . )  below the 
Calcareous Alps and Flysch , but no product ion was 
possib le because of low permeabi l i t ies .  ln  other Ger­
man wel ls porosities in Helvetic Ju rassie members 
have been observed , but only water saturated. ln the 
wei l  Vorarlberg-Au 1 (TD. 4,297 m), Ju rassie forma­
t ions were found to be t ight .  The Helvetic un its reach 
remarkable th icknesses and large d istribution in  
Vorarlberg . Many surface shows of hydrocarbons 
have been observed in  the Vorarlberg area. 

II 

Sub-Thrust Targets Below the  Alps 
e A spur of the Bohemian Massif extends far under 

the Alps and is covered on ly by Molasse with basal 
c lastics of O l igocene or Eocene age. Source rocks 
are probably Molasse marls .  Toward the south and 
southeast on the basement spur, onlapp ing by 
Mesozoic sediments is expected. 

e East of this spur, transgressive Dogger clastics 
and Malmian carbonates represent reservoi r  
rocks. Ma lmian marls with source rock quality 
reach maxi mum thickness below the Vienna Basin 
( 1  ,000 m in  the northern Vienna Basin) .  The Höf­
le in gas-condensate f ield (depth about 3 , 000 m) 
l ies within this area.  The main reservo ir  is an upper­
most Dogger dolomit ic cemented sandstone with 
abundant chert. 
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e West of th is spur, Triassie (only in  the westernmost 
part) to Jurassie and Cretaceous c lastics and car­
bonates l ie  on a stab le p latform that may be subdi­
v ided into zones of preserved sed iments and 
zones of i nversion and erosion along swel ls .  The 
autochthonaus cover can be fo l lowed by seismic 
t i l l  to the southern border of the Calcareous Alps. 
With in an uppermost Lower Cretaceous sand­
stone overpressured o i l  was d iscovered in  the wei l  
Grünau 1 at  a depth of  about 4,900 m. The in it ial 
production was 1 1 7  t/d but soon it decreased . 
The cumulative production was 3 , 466 t of o i l .  A 
zone of th ick Upper Cretaceous deltaic clastics 
along the southwestern f lank of the Bohemian 
spur could be a further target . 

The traps may be formed by basement highs, fau lts , 
p inchout posit ions,  and d iagenetic I im its. The source 
rocks are Molasse marls and probably Jurassie shales 
to the south .  

The Tannheim sub-thrust Iead , the f ina l  target of the 
H i ndelang 1 wei l  (wh ich could not be real ized be-

cause of pressure problems) , represents an extended 
basement h igh at a depth of about 6 , 500 m. Accord­
ing to seismic investigations the top of autochthon­
aus Mesozo ic is shal lower in  the eastern part of 
the Calcareous Alps (4,600-6 ,000 m) and deeper in 
the western parts ,  as in  Salzburg and the Tyrol 
(6 ,000-7 ,000 m) .  l n  the west , i n  Vorarlberg , the base­
ment rises in  general  toward the Rhein val ley. 

Exploration Criteria 
Summariz ing ,  we can conclude that the exploration 

density within the Northern Alps is very low. 
Expected hydrocarbons are gas/condensate and 

oi l ;  toward the south a generation I im i t  may occur in 
source rocks of the autochthonaus sub-Alpine sed i­
ments. Exploration has been in  progress, in  some 
cases to a rather mature stage (for example targets 
araund Tannheim/Hi ndelang , Grünau, Mol ln ,  or Ur­
mannsau) . 

EXPLORATION CRITERIA IN ALPINE THRUST AND SUB-THRUST AREAS 
Allochthonaus Autochthonaus 

Calcareous Alps 

Reservoir fair  

Seal poor 

Trap poor 

P ressure normal 

Seismic q u al ity mostly poor 

Dri l l i n g  frequency very low 

Dri l l i n g  d epths 2000 -5000 m 

Dri l l i n g  costs mod erate to h ig h  

Vienna Basin 
M l though a l l  parts of the Austrian Vienna Basin are rä) under contract by OMV and to a minor part by 
RAG, a short overview may characterize the situation 
of exploration in this important oi l  and gas province. 

The Vienna Basi n (Figs. 3 and 6) is a maturely ex­
plored area. Although in shal low depths explorat ion 
has reached an advanced stage,  there is a further re­
markable potential in and araund even older f ields .  
Deep and u ltra-deep targets are prospective for  the 
future, but  today are not viable economical ly. From the 
v iew of  source and generated hydrocarbon potential a 

II 

Helveticum , Molasse 

poor poor to fai r 

fair fai r 

fai r fai r 

h ig h  to normal m ost ly h i g h  

fai r to poor fai r to poor 

low very low 

3000 -5000 m 4600 - 7000 m 

mod erate to h i g h  very h i g h  

l arge amount of  o i l  and gas may sti l l  be producible in  
addition to the cumu lative production of 7 40 M M Bis 
of o i l  and 2 Tcf of gas produced up to now. Reservo i r  
rocks in general are suitable . 

The Vienna Basin is an intramontane bas in  at the 
boundary area between the Alps and the Carpath ians. 
lt opened by a pu l l -apart effect i n  early M iocene t ime.  
The main subsidence occurred in  midd le M iocene 
t ime. The cause of extension is a retard ing of the Al­
pine nappes in the reg ion of the spur of the Bohemian 
Massif west of Vienna and an unh indered advancing of 



the Alp ine-Carpathian nappes N E  of Vienna, in an area 
of repeated subsidence since M iddle Jurassie t ime. 
Whereas the nappes stopped west of Vienna in Kar­
patian t ime (early M iocene) , toward the NE along the 
Carpath i an bend ,  movement continued. Large faults 
and deep depocenters of sed iments were the result of 
the pu l l -apart effect . Large amounts of pel ites , sand­
stones, and some gravel fi l led the bas in ,  in  some 
cases by deltaic Sed imentation (Fig . 1 3). 

ln the Vienna Basin three floors have to be con­
sidered (Fig. 1 4) .  The f irst f loor is the Neogene basin 
fi l l ,  the second floor consists of the al lochthonaus Al­
pine-Carpathian nappe system below the Neogene 
sed iments, the th i rd floor is the autochthonaus base­
ment and its Mesozoic cover and the Tertiary Molasse 
below the nappes. 

First Floor 
There is a good chance for reactivat ing areas of o ld­

er fie lds in  the fi rst f loor (Matzen ,  Aderklaa, southern 
Vienna Basin ,  M istelbach block and its eastern and 
southern borders in  the northern Vienna basin) by: 
e Advanced seismic resolution of f ie lds and pools 

and their surroundings especia l ly by 3-D seismic 

STRATIGR. UNITS UTHOLOGY 

Exploration Opportunities 

surveys. The results of a 3-D survey in the Matzen 
area are excel lent and an example,  of how to pro­
ceed. 

e Reinterpretation of Iogs and appl ication of com­
p lex interpretat ion ,  i nc lud ing sequence strat i­
g raphy and new developments in  structural ge­
ology. 

e Horizontal dr i l l ing in cases of o i l -bearing strata 
with heterogeneaus porosity d istribution (for ex­
ample lower M iocene sandstones along the crest 
of the Matzen - Spannberg r idge) . 

All these steps are a lready in progress and promise 
profitable resu lts . 

Second Floor 
Several tectonic belts cross the Vienna Bas in  from 

the Alp ine to the Carpathian border below the 
Neogene basin fi l l :  The Waschberg Zone, the Flysch 
Zone, the Calcareous Alp ine Zone,  and the Central Al­
p ine Zone. The Strat igraphie range of these zones is 
depicted in  Fig 1 5. 

Only restricted parts of the Waschberg Zone are 
covered by Neogene sediments of the Vienna Basin ,  
and the structures are d ifficult t o  reveal. 
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Fig .  1 4 . 
Schematic play concept: Molasse - Waschberg Zone - Vienna Basin .  

l n  the Flysch Zone the reservoirs have been re­
stricted t i l l  now to Paleogene sandstones, which 
show good production where there is intensif ied frac­
turing .  As further targets , fracture zones are to be con­
sidered even in  the low-permeabi l i ty Tertiary sand­
stones of the d ifferent thrust un its of the Flysch in  up­
l ifted areas along the main fault systems of the M istel­
bach block. Horizontal dr i l l ing after detai led structural 
resolut ions could enhance production resu lts ,  as an 
example shows . The Upper Cretaceous sandstones 
of the Flysch along the prominent Matzen - Spann­
berg r idge proved to be of low permeabi l ity. Tert iary 
sandstones of Flysch un its in deeper posit ions never 
were penetrated but may exist and could be pro­
spective . 

ln the Calcareous Alpine Zone below the Neogene 
(Fig . 1 5) , o i l  and gas have been found in Upper Triassic 
fractured dolomites (Hauptdolomit) . The hydrocar­
bons occur in several tectonic un its (Frankenfels/Lunz 
nappe, Göl ler nappe, Upper Calcareous Alp ine unit ) .  
Two types of t raps are to be d isti nguished accord ing 
to the k ind of  seal ing :  " re l ief deposits" ,  where 
Neogene sediments form the cap rock;  and " i nternal 
deposits" , where Calcareous Alpine sed iments are the 
seal . 

e Most of the " re l ief deposits" have been d isco­
vered , but new highs adjacent to the older ones 
could be identif ied by new seismic or processing 
and i nterpretation methods,  as recent examples 
show. l n  h igh zones where steep dolomite l aminae 
cross the structure ,  as in  Aderklaa or in Baumgar-

ten,  horizontal wel ls could "sample" the reservoi r  
port ians at  the i r  h igher  posit ions,  wh ich were not 
reached by vert ical wel ls t i l l  now. 

e " I nterna! deposits" below t ight Calcareous Alp ine 
sections (for example Schönkirchen - Gänsern­
dorf Übertief) , where a thick sequence of "Gosau" 
sediments of Late Cretaceous-Paleogene age un­
conformably overl ies fractured Hauptdolomit) 
have not been i nvest igated as intensively as h igh 
structures and may be found a long the Gießhübl  
monocl ine and the G l inzendorf syncl ine i n  the 
areas south of V ienna ,  of  Aderklaa - Raasdorf ,  or  
of Tal lesbrunn - Ebenthal . Reserves main ly of  gas 
could be rather large, but the risks and costs of 
these projects are qu ite h igh .  

l n  spite of  very deep dr i l l i ng  to depths greater than 
6 , 000 m (for example Schönkirchen T 32 , Gänsern­
dorf ÜT1 ) ,  which d iscovered considerable amounts of 
gas, no weil has yet penetrated the ent ire Calcareous 
Alpine section to explore a l l  possi b i l it ies within the s in­
g le un its .  ln the Central Alpine Zone,  M iddle Triassie 
fractured dolomites in  high positions could yield gas, 
perhaps generated in  the Paleozoic strata of the Gray­
wacke Zone below. En hanced seismic methods could 
reveal these possib le targets. 

Third Floor 
This floor has been dri lled by on ly four  wel ls in three 

posit ions:  Aderklaa U T1 , 6 , 630 m; Zistersdorf ÜT1  a, 
7 , 544 m; ÜT2a, 8 ,533 m; and Maustrenk ÜT1 , 
6 , 563 m .  The geologic precond it ions for these pro-
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jects were their  structural aspects, the fact that the 
posit ions were close to the source rock main ly re­
sponsible for the Vienna Basin hydrocarbons, and the 
expectation of reservoirs l i ke those i n  the equivalent 
dr i l l ing profi les in  the fore land. 

None of these wells encountered conventional re­
servoi r  condit ions. The wei l  Zistersdorf ÜT1 seemed 
to have made a gas d iscovery in  a Malmian I imestone 
as ind icated by a gas kick at 7 , 544 m {about 46 
M Mcfd were calcu lated). The weil col lapsed and the 
nearby projected replacement wei l  Z istersdorf ÜT2A 
d id  not penetrate the gas occurrence agai n .  

A new prospectivity arises b y  porosity invest iga­
t ions of the matrix : porosity of Malmian marls of up  to 
7% obviously was caused by overpressure due to gas 
generation. Fracture porosity may also exist . Maus­
trenk ÜT1 produced some overpressured o i l  from a 
thrust zone. 

The extended outlook is to f ind the expected con­
ventional reservoi rs, but also unconventional reser­
voi rs ,  which have low permeabi l ity but are very thick. 
H igh gas saturation and overpressure is characterist­
ic. At the present t ime, no economic condit ion exists 
to justify continu ing th is u ltra-deep explorat ion . 

Mattersburg Basin 
The Mattersburg Basin is a smal l  subbasin of the 

Vienna Basin ,  opening at its south-eastern border 
(Fig . 6) .  The basement is main ly composed of meta­
morphic crystal l ine rocks of the Lower Austro-Aipine 
Un it. 

As it d id  in the Vienna Bas in ,  deposit ion started here 
in early M iocene t ime (Ottnangian, Karpatian) with ter­
restrial sandstones, grave l ,  coal , and shales (Brenn­
berg group). These sed iments are on ly developed in  
the southern and eastern part, p inching out  downd ip  
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toward the center of the basin . The main part of the 
basin fi l l  is  middle M iocene (Badenian, Sarmatian,  
Pannon ian) with marls ,  sandstones and - at the bor­
ders - carbonates. 

The basin is bounded to the southwest by large 
fau lts, causing a subsidence of the basin down to 
2500 m north of Mattersburg. Toward the east, the 
bas in is separated from the Pannonian Basin by the 

Pannonian Basin System 
Western Pannonian Basin 

The westernmost part of the Pannonian Basin ex­
tends into the area of Northern Burgen land and separ­
ately into the area of Southern Burgenland and Sty­
ria, interrupted by the basement e ievatians of the 
highly metamorphosed Penninie Mesozoic series of 
Rechn itz (Fig .  6) . 
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Exploration Opportunities 

north-south-strik ing Rust R idge,  with its paral le l­
strik ing marg inal fau lts . 

A grid of seismic l ines and one explorat ion weil d id 
not reveal structures suitable for hydrocarbon ac­
cumulation. Perhaps onlapping positions exist . Goals 
ofthe Brennberg group in  the southern part could pro­
vide biogenic gas. The Mattersburg Basin has been 
rel inquished by OMV in  1 983. 

ln Northern Burgenland the western border of the 
Pannonian Basin is the swe l l  of Bruck and the Rust 
Ridge, in southern Burgenland and Styria the South­
Burgenland swel l .  

H 
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Geological section through the Styrian Basin and Western Pannonian Basin .  

Basement 
l n  northern Burgenland (main ly "Seewinkel" )  the 

basement is composed of the crystal l ine rocks of the 
Lower Austro-Aip ine Un its. ln  Southern Burgen land 
and Styria, beside metamorphic Central Alpine Meso­
zoic and crystal l ine complexes, s l ight ly metamorphic 
Paleozoic  phyl l ites and carbonates form the base­
ment. 

Tertiary Basi n F i l l  
l n  the area of the Pannonian Basin ,  lower and lower 

middle M iocene sed i ments are not as th ick and com­
plete as in  the Styrian and the Vienna Basi n .  l n  many 
areas they exist only as th in l ittoral rem nants , for ex­
ample the Leitha Limestones. The main subsidence 
started in the Pannonian ( late middle Miocene) t ime 
and brackish ,  later l imn ic  or f luvial marls and sand­
stones and some gravel were deposited . These sed i­
ments considerably thicken toward the east,  whi le 
some sandstones pinch out updip toward west. ln 
many cases Pannonian strata rest d i rect ly upon crys­
tal l ine basement.  

Teeto n i cs 
The westernmost part of the Pannonian Basin was 

characterized by extended reg ional subsidence, es­
pecial ly during Pannonian t ime. A gently downward 
d ipping of the basement and the basin f i l l  exists with­
out remarkable fau lt ing at the border of the bas in .  The 
basin is more than 2000 m deep in  some cases at the 
Austrian/Hungarian border. 

H yd rocarbons 
Only gas shows have been reported in wel ls up to 

now. Sixteen wel ls were dri l led in  the Pannonian Basin 
and its border zones without hyd rocarbon dis­
coveries, not even within a basement structure in the 
southern part of Northern Burgenland . Along the 
Southern Burgenland swel l, Devonian carbonates 
contain fresh water at shal low depths. Some pro-

II 

spects could occur  i n  p inchout traps of Pannonian 
sandstones. The sources of hyd rocarbons are not 
clear. M igration from deep parts of the Pannonian Ba­
sin in Hungary may have taken p lace. 

Styrian Basin 
The Styrian Bas in  (Fig .  1 7) ,  l i ke the Vienna Basi n ,  is 

a M iocene pu l l -apart bas in .  The Styrian Basin is sep­
arated from the Pannonian Basin by the Burgenland 
Swe l l .  Twenty-e ight deep o i l  or geothermal wel ls have 
been d ri l led in Styria. 

Basement 
The basement is composed of h igh-grade meta­

morphic crystal l i ne and low metamorphic Paleozo ic 
phyl l ites and carbonates. 

Tertiary Basi n F i l l  
The Styrian Basin started to  form in  early Miocene 

(Ottnang ian) t ime. ln  flood pla ins and swam ps, shale, 
sands, and breccias with widespread coal r ich in  bitu­
minous layers were deposited . ln  Karpatian t ime the 
sea ingressed from the Pannonian Basin .  The center 
of the basin was fi l led with turbid it ic and mass flow 
conglomerates, shales, and sandstones . Synchro­
nously with the subsidence and extension , andesitic 
volcanics arose in  the southern and central basin. An 
unconformity separates the Karpatian and Badenian 
deposits . ln  early Badenian time the sea reached its 
largest extent .  The centra l  bas in 's deep marine turbi­
dit ic conglomerates, shales ,  and sandstones were 
deposited . Along the margins ofthe bas in  and on local 
h ighs on the s lopes of volcanic is lands, coral and red 
algae reefs evolved. The volcan ism continued in early 
Badenian t ime , but the act ivity sh ifted to the north .  

The late Badenian and the Sarmatian ages were 
characterized by regression of the Pannonian Sea. l n  
Sarmatian a n d  Pannonian t i m e  t h e  Styrian Basin was 
separated from the Pannonian Basi n .  Basaltic  volca­
nics erupted at the end of the P l iocene Epoch .  



Teetonics 

The Styrian Basin is subd ivided by swel ls into sever­
al separate sub basins (Fig .  1 8). The fault pattern con­
s ists of a conjugate southwest-northeast- and south­
east-northwest-trending system. The main extensio­
nal activity occurred in  Karpatian t ime.  The faults be­
came integrated in  left lateral transpression in  Late 
M iocene t ime. 

Hydrocarbon Occurrences 

No economic hyd rocarbons have been found i n  
Styria. M inor amounts o f  gas have been produced 

Exploration Opportunities 

from a shal low reservoi r  in the Badenian l imestones. 
Traces of oil have occurred in  hot water geothermal 
wel ls from Paleozoic carbonates.  Potential source 
rocks appear in  Ottnangian and Karpatian strata in 
outcrops and wel ls .  Basin model l ing studies pred ict 
that o i l  and gas has been generated . 
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Mat u ration of Tertiary Basins in Austria 

Maturat ion 
of Tert iary Bas ins 

in Austr ia 

lntroduction 
lii he formation of petroleum from kerogen in source U rocks is a function of temperature and t ime. 
Therefore, the knowledge of the thermal evolut ion of 
sed imentary basins is of great importance for petro­
leum exploration. With respect to petroleum genera­
t ion ,  organic matter may be immature, mature ,  or 
overmature .  Mean random vitrin ite reflectance (Ro) is 
a widely used maturat ion parameter. Although there is 
no unequivocal correlation between vitrin ite reflec­
tance and hydrocarbon generation, it is  general ly  ac­
cepted as a rule of thumb that o i l  is  generated from 
kerogen in a ref lectance range of about 0 .6  to 1 .3 %Ro 
("oi l  window") .  

Because thermal (and maturation) h istories of Ter­
tiary basins in Austria are int imately related to the geo­
dynamics of the Eastern Alps, the late Alp id ic (Eocene 
to M iocene) evolut ion ofthe Eastern Alps is brief ly out­
l ined as fol lows . 

The Eastern Alps are com posed of the Austroalpine 
nappe system , representing the northern marg in of 
the Adriat ic p late ,  and the underlying , general ly 
ocean ic Penn in ie  un its .  The largest outcrop of Penn in ­
ie rocks, wh ich  were overridden by Austroalp ine units 
during Cretaceous to early Tertiary subduction ,  is i n  
the  Tauern Window. 

Late Eocene continental col l is ion of the Adriatic and 
European p lates caused crustal shorteni ng within the 
Eastern Alps and the format ion of the Eastern Alp ine 
foredeep along their northern marg in .  l n  Ol igocene 
and early M iocene t im es,  Alp ine un its were thrust over 
sed iments of the southern marg in of the foredeep (the 
Molasse Basin) ,  which is a typical cold foreland 
bas in .  

Final compression across the Eastern Alps was ac­
commodated by lateral movement of crustal b locks to 
the east along s in istral northeast (e . g . , Nor ic Depres­
sion) and dextral southeast trend ing (e . g . ,  Periadriatic 
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Lineament) stri ke-s l ip faults and led to the exhumation 
of the Pennin ie windows. Transtension , accompanied 
in  some instances by fault steps,  caused the forma­
tion of pul I -apart basins (the Vienna Bas in ,  Fohnsdorf 
Bas in ,  and Lavanttal Basin). 

However, extension also occurred with in the east­
ward-moving crustal blocks. This resu lted in the for­
mation of the Styrian Basin. M iocene subalkal ine-a l­
kal ine volcanic activity i n  the Lavanttal and Styrian Ba­
sins is contemporaneous with major M iocene exten­
sion . A second Pl iocene- Pieistocene volcanic event 
produced nephel in it ic/basanit ic Iava flows in the 
Styrian Bas in .  

The thermal h istories of  the above-mentioned ba­
sins are very d i fferent .  The Vienna Basin formed on top 
of the Alpine overthrust . Consequently the thermal 
cond it ions before midd le M iocene extension were 
characterized by low heat flows . Probably basin ex­
tension was restricted to shal low crustal Ieveis 
( "th in-sk inned")  and did not change the thermal struc­
ture of the mantle l ithosphere .  This may explain the 
Iack of a thermal anomaly in  the Vienna Basi n area. 

Basins in "back-arc posit ion" are located on th in 
crust (e .g . , Styrian Basin) and are characterized by 
h igh heat flows. Magmatism in  Ol igocene (along the 
Periadriatic Lineament) and M iocene t i mes accentu­
ated this Situation. Rapid upl ift of the Pennin ie se­
quence of the Tauern Window in  M iocene t imes modi­
fied the thermal pattern and caused heat ing of Tertiary 
basins in the central part of the Eastern Alps.  

By late Miocene and P l iocene t imes local  compres­
sion along the Periadriatic Lineament was fol lowed by 
northwestward thrusting of the northern Karawanken 
over sedi ments of the Klagenfurt Bas in ,  which was 
formed in  Sarmatian to P l iocene t imes, probably by a 
combination of local pu l l -apart and the Ioad of the 
overthrust un its. 



Matu ration of Tertiary Basins in Austria 

Thermal and Maturation Histories 
of Tertiary Basins 
Eastern Alpine Foredeep 

Sedi ments of the Eastern Alpine Foredeep occur 
north and underneath the Alpine nappe system . Oi l  
and gas f ields are located in  Upper Austria north of the 
thrust front i n  Eocene and upper Ol igocene sed iments 
and in  underlying, autochthonaus sedi ments of Meso­
zoic age. 

Coal seams and coaly layers occur i n  d ifferent Stra­
t igraphie Ieveis with in  and beneath the Molasse sedi­
ments (Fig .  1 9) .  Carbon iferous anthracites were 
d ri l led only in Hol labrunn 1 . ln Lower Austria, deltaic 
sequences of Doggerian age hast intermittently th ick 
coal  seams in  the Klement (4, 000 m depth) , Mauer­
bach (2,400 m), and Hol labrunn (1 , 650 m) area. Goals 
of a s imi lar age also occur in  Upper Austria .  Eocene 
coals were penetrated by many wel ls at the base of 
the Molasse in Upper Austria (e.g . ,  Hocheck 3, Grün­
au 1 ) . The ran k of Doggerian and Eocene coals de­
pends on the depth of buria l .  A vitrin ite reflectance of 
0.6 %Ro (defin ing the boundary between Braun- and 
Stei nkoh len , accord ing to the German c lassification) 
is reached at a 3,500 to 4, 500 m depth. Shal low 
Neogene I ign ites represent a f inal coal-forming 
phase. 

Because of low paleo-heat f lows, coalif icat ion gra­
d ients are general ly low in both the autochthonaus 
and the al lochthonaus Molasse. Coalif ication of the 
al lochthonaus Molasse (e . g . ,  Oberhafen 1 )  probably 
ended duri ng the early stages of Ol igocene to early 
M iocene overthrusting. 

Potential sources for oi l  (Lattorfian Fischschiefer 
and Rupel ian Bändermergel formations) reached the 
hydrocarbon-generation stage beneath the Alpine 
nappes, but are general ly immature north of the Alp ine 
front . Therefore, the presence of o i l  f ie lds north of the 
Alpine front ind icates a long-d istance migration from 
the south. 

Beneath the northern part of the Alpine nappes , 
hydrocarbon generation started during early M iocene 
t imes as a resu lt of deep burial due to the emplace­
ment of the Alp ine nappes (Fig .  1 9) .  Today, the o i l  win­
dow is located between 4,000 m and 6 ,000 m deep, 
and its depth increases towards the south .  Local ly, 
northward migration of hat deep f lu ids along faults 
may have tr iggered early Miocene hydrocarbon 
generat ion in  front of the nappes . Gas generation oc­
curs in  areas with even deeper burial  of the source 
rocks. This thermocatalyt ic gas f i l ls  Cenomanian and 
Eocene reservoirs. 

lt is  important to note that a second , bacterial g roup 
of gases is of g reat economic importance and f i l ls  
main ly upper Ol igocene (Puchkirchen Beds) and lower 

M iocene (Hall Beds) reservo i rs. M ix ing of thermocata­
lytic and bacterial gases is weil known . 

O l igocene sediments, inc luding Rupel ian coals and 
a lg in ite-rich bituminous marls with a vitrin ite reflec­
tance of 0.4-0. 55 %Ra, occur in the Lower l nn  Val ley. 
They are interpreted as being parautochthonaus Mo­
lasse . Basin models suggest that Ol igocene/early 
M iocene heat flows in  the fault -bounded basin were 
s ign ificantly h igher (70 mW/m2) than in Upper Austria. 
Th is, and deep Egerian burial , resulted i n  the early 
generation of hydrocarbons.  

Vienna Basin 
The Vienna Basin is a post-Alp ine pu l l -apart bas in .  

The Neogene basin fi l l  was deposited on an a l loch­
thonaus stack of nappes during and after their thrust­
ing over the autochthonaus basement (Bohemian 
Massif), which is covered by Jurassic ,  Upper Creta­
ceous, and Tertiary Molasse sed iments. 

Autochthonaus Malm ian marls beneath the Vienna 
Basi n are considered the main sources for hydrocar­
bons in the Austrian part of the Vienna Basin (Fig .  1 9) .  
Addit ional Tri assie and Paleogene rocks are dis­
cussed as a source for hydrocarbons in  the Czech 
part of the basin .  The (final) maturat ion of these sed i­
ments occurred during overthrusting of the Alpine­
Carpath ian nappes and was enhanced by the Tertiary 
subsidence of the Vienna Bas in .  

Heat flow in  the central Vienna Basin ranges from 40 
to 60 mW/m2 and results in present-day geothermal 
g radients of 29±3°C/km . Basin model l ing suggests 
that Tertiary heat flows were s im i lar to or even lower 
than present-day values (Fig . 1 9) .  

Elevated geothermal gradients along the marg inal 
faults of the southern Vienna Basin are due to hydro­
dynamic systems. Because of the relatively h igh heat 
conductivity of carbonates, the geothermal g radients 
within the Calcareous Alps in  the basement of the 
Vienna Basin are d ist inctly lower than in  the Tertiary 
basin f i l l .  

Although Neogene heat flows are sl ightly h igher in  
the Vienna Basin area compared with those in  the Al­
pine overthrust i n  Upper Austria, the position of the o i l  
window is s im i lar (4, 000 m to 6 ,000 m) .  Th is is due to 
the interplay of 

0 higher coalif ication gradients in the Vienna Basin, 

8 major upl ift of the Calcareous Alps in  Upper Aus-
tria ,  and 

E) the fact that hydrocarbon generation from Malm­
ian sources in  the Vienna Basin area is associated 
with relat ively h igh vitrin ite reflectance values 
(0 . 7-1 . 5 %Ro) . 



Maturation 

Styrian Basin 

No commercial hydrocar­
bon deposits have been de­
tected up to now in  the 
Styrian Basin ,  which forms 
part of the Pannonian 
rea lm,  although sediments 
with some source potential 
occur in  the lower M iocene 
section (Fig .  1 9) .  

The heat flow h istory of 
the Eastern Styrian Basin is 
governed pr imar i ly by Mio­
cene magmatic activity. 
Heat flow d ur ing Karpatian 
and early Badenian t imes 
was up to 300 mW/m2 near 
volcan ic  centers . The 
smal l -scale but extremely 
h igh heat f low maxima 
probably are a result of 
shal low magma chambers. 
After the end of magmatic 
activity, the heat f low de­
creased . This occurred first 
near volcanoes in the 
southern part of the Eastern 
Styrian Basin (e .g . ,  N ikolai) 
and later in  the central and 
northeastern part ( l lz - Wal ­
kersdorf) . 

Heat flow changes were 
due to the northward sh ift­
ing of magmatic act ivity. ln  
addition ,  heat f low de­
creased i mmediately after 
the end of magmatic activity 
in  the N i kolai area, whereas 
it decreased on ly 1 m . y. af­
ter the end of magmatic ac­
tivity near the l lz-Walkers­
dorf volcano. Perhaps this 
ind icates that the mag ma 
chamber beneath the 
northeastern volcano was 
I arger and needed Ionger to 
coo l .  The influence of in­
creased heat f low in  the v i­
c in ity of the volcanoes d is­
appeared at a distance of 
ab out 1 0 km and heat flow 
there approached back­
ground values (Fig . 1 9 ; 
about 1 20 mW/m2) . 

Since late Sarmatian 
times, heat flow has gene-
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ral ly been in the range of 55 to 85 mW/m2. This rela­
tively h igh heat flow is due to the th in crust beneath the 
Styrian Basin. Present crustal th ickness is about 25 to 
30 km. 

Present day formation temperatures in  some wel ls 
ind icate a sl ight increase i n  heat f low (5-1 0 mW/m2) 
during Pl iocene or Ouaternary t imes.  Whether th is is 
due to hydrodynamics (flow of hot waters from the de­
pocenters to basement highs) or due to P l iocene­
Pie istocene volcanism is not yet known . ln any case, 
as a result of the great depth of the magma chambers 
(50-80 km),  this latter volcanic phase had l ittle inf lu­
ence on the reg ional heat f low pattern (Fig . 1 9). Eie­
vated geothermal grad ients above basement h ighs 
(e .g . ,  5. 5°C/1 00 m i n  the B inderberg 1 wei l ,  which is 
now Spa Loi persdorf) are used for geothermal pur­
poses. 

As a consequence of extremely elevated heat flow 
and temperatures, hydrocarbon generation near the 
Miocene volcanoes occurred as early as Karpatian 
and early Badenian t imes (Fig .  1 9). These early gener­
ated hydrocarbons probably migrated to the surface 
and were lost . At some d istance from the volcanoes , 
hydrocarbon formation may have continued i nto the 
early Sarmatian age . Depending on the depth of the 
potential source rocks and the kerogen type , o i l  or oi l  
and gas were formed. Only hydrocarbons generated 
from late-middle Badenian t ime onwards had the 
chance to be trapped in lower and middle Badenian 
carr ier rocks. Only smal l  amounts of oi l  formed during 
late Miocene deep burial , because the peak Badenian 
and Sarmatian temperatures no Ionger existed. 

Noric Depression 
and Occurrences of Tertiary Sediments 
along the River Enns 

A series of smal l  pu l l -apart basins formed during 
Karpatian and early Badenian t i mes between the Tau­
ern Window and the eastern marg in of the Alps. The 
Fehnsdorf Bas in ,  situated at the intersection of the 
Nor ic Depression with the major Lavanttal fau lt sys­
tem , occupies an exceptional position amongst these 
basins .  Here the thickness of the basin fi l l  exceeds 
3 ,000 m, whereas in most other basins it is only a few 
hundred meters. 

Many of these basins host coal deposits. Thei r rank 
i ncreases from the eastern part of  the Nor ic  Depres­
sion ( I ig nites: 0 .3  %Ro) to the Bruck - Leoben -
Fehnsdorf area (subbituminous coa ls :  0 .4  to 0.55 
%Ro) and the Tamsweg Basin (coaly shales: 0.65 
%Ro) . Goals in  the Fehnsdorf Basin contain an ano­
malously h igh methane content, i n  spite of their low 
maturity. Average methane production during coal ex­
ploitat ion was up to 50 m3 CH4 /t m ined coa l .  This 
makes the Fehnsdorf Basin interest ing for coal bed 
methane exploration. 

Maturation of Tertiary Basins in Austria 

Vitrin ite reflectance gradients decrease from west 
to east (Tamsweg : about 0.6 %Ro/km; Fohnsdorf :  
0. 1 5-0. 2  %Ro/km; Upper Mürztal : 0 .05 %Ro/km) and 
were probably local ly elevated in  the Leoben-Bruck 
area . A s imi lar west-east trend can be observed in 
outcropping Miocene sedi ments in the Enns Valley. 
Their vitrin ite reflectance values decrease from west 
to east from 0 . 65 to 0.3 %Ro respectively. 

The advanced coal ification of sediments located in  
the v ic in ity of the Penn in ie  Tauern Window is  a result of 
the rapid Miocene upl ift of the latter, causing s igni­
ficantly raised heat flows ( 1 50 mW/m2). 

Lavanttal Basin 
Karpatian to Sarmatian coals in the Lavanttal Basin 

are I ign ites to subbituminous coals. The deep Schi l ­
t ing wei l  encountered lower Sarmatian coals with 0.35 
%Ro at 1 ,000 m depth. Because of the smal l  depth 
interval it is not possib le to make detai led comments 
on thermal h istory. No influence of M iocene volcan ism 
on maturation can be observed (possib ly because of 
poor outcrops) .  

Klagenfu rt Basin 
The 800-m-deep Klagenfu rt Basin stretches over 

approximately 1 00 km in an east-west d i rection. 
Along the southern marg in ,  the coal -bearing Sarmat­
ian to Pl iocene basin fi l l  is deformed and overridden by 
pre-Tertiary rocks of the Northern Karawanken 
Mountains.  Smal l  erosional rel ics of Sarmatian age al­
so rest on the Karawanken .  Vitri n ite reflectance of out­
crop samples is 0.2 to 0.3 %Ro. The same values 
characterize coals ,  which have been sampled d i rectly 
below the Karawanken overthrust and along the Peri­
adr iat ic Lineament. Therefore, a thermal i nf luence at 
the overthrust or at the Periadriatic Lineament in post­
Sarmatian t imes cannot be observed . However, in­
vest igations in neighbouring Tertiary basins in Slove­
n ia prove Ol igocene and early Miocene thermal events 
along the Periadriatic Lineament . 
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Weil Site News 
GEO-data '1 Drill Monitoring System (DMS) provieles 
reliable data to serve as the basis of your decisions and reports. 
Have access to the database of our Logging Units by the touch 
of a button, when safety, time and money are at stake. 
• Data acquisition and sophisticated software, local area 

network and remote data transmission ( online) 

• Modular set-up according to your specific needs 

• User-friendly window oriented system interface, with 
pulldown-menues and mouse-control 

At any time and from any place, be it in your well site office or 
at headquarters. We are only a phone call away. 

Subsimaries and Agencies: 
Austria, Belgium, Kazakstan, Netherlands, Poland, Switzerland 

Gennany: 

GEO-data GmbH 
Cari-Zeiss-Straße 15 
D-30827 Garbsen 
Pbone: (+ 49 51 31) 46 81-0 
Fax : (+ 49 51 31) 46 81-50 

Austrian Agency: 

GEO-data Ges.m.b.R 
Matznentraße 28 
A-2242 Prottes 
Pbone: (+ 43 22 82) 25 68 
Fax : (+ 43 22 82) 33 53 



Geothermal Exploitation in Austria 

Geothermal 
Exploitat ion 

in Austr ia 

(iiii xploitation of geothermal energy has been an ob­l!!l ject of consideration in Austr ia for a lang t ime .  
However, i t  has on ly been appl ied to the Styrian Basin 
and the Molasse Zone of Upper Austria (WESSELY ,  
1 996) 

The idea for general appl icat ions orig inated from 
Fel ix RONNER , the former Di rector of the Geological 
Su rvey of Austria, who real ized in  1 97 4 that the hy­
drocarbon exploration wei l  "Aspern 1 "  near Vienna 
had a r ich inf lux of hot salt water from the underlying 
dolom ite reservo i r  at a depth of about 3 1 00 m. The 
fi rst use for heating purposes was estab l ished in  1 976 
at the unproductive o i l  wei l  "Waltersdorf 1 "  in  eastern 
Styria ,  which generated weakly mineral ized 6 1  oc hot 
water from a Paleozoic dolomite at depths between 

Fig .  20 .  
Geothermal exploitat ion in Austria. 
After BöCHZELT & GOLDBRUNNER ( 1  996) . 

Dr. Walter KOLLMANN 
Geolog ical Survey of Austria 

Rasumofskygasse 23 
A- 1 031  Vienna 

1 094 and 1 239 m. ln  add it ion , in  the Styrian and Pan­
nonian Basins Neogene sandstones have been prov­
en to be important source rocks for thermal waters 
(Fig . 20) .  

Based on Iang-term dri l l ing activit ies and geophys­
ical research the subsurface of the Vienna Basin is by 
far best known .  ln  th is reg ion sandstones of Neogene 
age and carbonate rocks of the Calcareous Alps re­
present the most important reservoirs for hot water. 

ln the Molasse Zone of Upper Austr ia, sandstones 
of Eocene age, Cretaceous deltaic sandstones and 
gravel deposits, as wei l  as Upper J urassie (Malm) car­
bonates are the most promis ing strata. ln the province 
of Lower Austria the upper Ol igocene part of the Mo­
lasse Zone consists of sandstones,  but also Upper 



Geothermal Exploitation in A ustria 

Jurassie carbonate rocks have been proven to contain 
extended aquifers. ln some cases th ick deltaic sand­
stones of Dogger age are regarded as targets for the 
supply of hot water. 

The Calcareous Alps with their th ick platform carbo­
nates and jo int porosity, represent another large area 
contain ing a considerable reservoi r  of hot water. 

Between the years 1 985 and 1 996,  ni neteen geo­
thermal wel ls were dr i l led in Austria with a cumulative 
length of 35, 1 80 m (BÖCHZELT & GOLDBRUNN ER, 1 996). 
Only two of them were unsuccessfu l ,  and most of the 
wel ls are or w i l l  be producing water for balneology 
and/or geothermal energy. The majority of these wel ls 
were dri l led after re- i nterpretat ion of exist ing reflec­
tion seismic data or addit ional on -site research com­
plementing geological ,  hydrogeological , and financial 
considerat ions. 

The wel ls p roduce up to 80 I iters per second of ther­
mal water with temperatures up to 1 05°C.  The water is 
derived from Tertiary sed iments as wei l  as from pre­
N eogene carbonate rocks and even the crystal l ine 
basement. 

With in  the framewerk of the DANREG program car­
ried out in the Danube River reg ion s ince 1 990 be­
tween the cit ies of Vienna and Budapest, a new the­
matic map has been compi led showing the geother­
mal potential in the border reg ions between Austria, 
S lovakia, and northern Hungary. 

ln Austria areas with a relatively h igh geothermal 
g radient can be d ist ingu ished from those with a lower 
gradient. The southeastern parts of Austria (Styrian 
Bas in ,  Burgenland) adjacent to the Pannonian region 
have a h igh g radient for which the relatively th in l i tho­
sphere can be held responsib le .  ln cantrast to this re­
gion in the Vienna Basin and the Molasse Zone the 
gradient is normal and it is low in  the Alps.  ln  the latter 
area h igh temperatures can be expected by deeper 
d ri l l ing and also volum inous reservoirs may be avai l­
able ,  exploit ing the autochthonaus Mesozoic . 

• 

A major problern for producing thermal water in  
economical ly reasonable amounts is the restricted 
porosity of most rocks. These l imit ing factors can 
eventual ly be so lved by the use of ac id or gases. ln 
general , acid weil st imu lation is appl ied in  carbonate 
rocks , but it has also been successful in crysta l l ine 
aquifers . Local ly casings are cemented or perforated 
to increase the prod uction of thermal water. 

ln add it ion , heat-mining techn iques developed and 
im proved i n  Switzerland ,  could be appl ied by hot-wet 
or hot-dry rock creation of artif icial joint-permeab i l ity 
almost everywhere except in  those areas where the 
groundwater is protected . 

With regard to thermal water resources and cost­
management, there are considerable r isks for thermal 
water exploration and exploitation . Potent ial re­
sources must be checked and eval uated in the early 
stage of project p lanning and one m ust consider 
geomechan ical , geohydrau l ical , geochemical ,  and 
mineralogical effects caused,  for instance by alter­
at ions of azim uth,  pore pressure ,  sal in ity, and expand­
ing clay mi nerals 
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OMV 
Aktien­
gesellschaft 

The Austrian 
Oil and Gas Group 
with I ntegrated 
Plastics 
and Chemical 
Enterprises 

iiil he OMV Aktiengese l l
.
scha�t was U tounded in 1 955 1n V1enna, 

Austria .  Today it has sales of ATS 
78 .3  b i l l ions (for 1 996,  exclud ing 
petroleum tax) and some 8 , 500 em­
ployees (end of 1 996) . 

lt is the largest ind ustrial enter­
prise l isted on the Vienna Stock Ex­
change and one of the lead ing ener­
gy groups i n  Central Europe. 

OMV' s shareholder structure to­
day is :  
e 45. 4 % free float 
• 35.0 % ÖIAG 

(Austrian Republ ic) 
• 1 9 . 6 % I PI C  

( International Petroleum I nvest­
ment Company, Abu Dhabi) 

Fig . 2 1 . 
Vorarl berg . 
Avai lable data: 920 km of 2 - D  seismic 
l ines.  

Oil lnd ustry in  Austria 

Oil lnd ustry 
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Oil lnd ustry in Austria 

The main business sectors are : 

e Explorat ion & Production 
e Gas 
e Refin ing 
e Market ing 
e Plastics 
e Chemieals 
e Environmental Services 
e Cogeneration Activit ies 

The exploration and production ac­
tivit ies are concentrated on Austria, 
Great Britain ,  Libya, and Pakistan . 
The gas business inc l udes transport ,  
transit, storage ,  and gas trade .  
Thanks to OMV, Austria became the 
centrat European gas turntable .  lts 
two refineries are the basis for the 
market ing activit ies . 

i n  Austria OMV is the o i l  and petrot 
market leader (750 stations in 1 996) . 
i n  the neighbouring cou ntries (over al l ,  
350 stations in  1 996) araund Austria, 
OMV aims to be one of the three top 
suppl iers. 

O i l  and gas characterize OMV's 
core busi ness. i n  add it ion , OMV's 
plast ics segment produces poly­
ethylene and polypropylene (recycl­
able p lastics) and the chemical sector 
melanin and fert i l izers. OMV offers en­
v i ronmental services and cogenera­
tion technology as wei l .  

Available Data 

More than 1 0,000 km of 2 -D  seis­
rnie l i nes are avai lable for purchase , as 
weil as data from 80 wel ls that have 
been dr i l led in former OMV acreage. 

lf interested , p lease, contact : 

Count Geophysics Ud . 
Col l ingham Hause 
G ladstone Road 
Wimbledon 
London SW1 9 1 WH 
Un ited Kingdom 
Phone: +44 (0 1 8 1 ) 307 7 788 
Fax : +44 (0 1 8 1 ) 307 7697 
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Fig . 23 .  
Salzburg . 
Avai lable data: 530 km of 2-D seismic l ines.  
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Oil lnd ustry in Austria 

Rohöl Aufsuchungs AG (RAG) 
Austria 's Oldest Oil C ompany 

D n 1 935, Rohöl Gewinnungs AG (RAG) was founded 
by N .V. Be Bataafsche Petroleum Maatschappij 

(today Royal Dutch Shel l )  and Socony-Vacuum Oi l  
Company lnc. (today Mobi l  Oi l  Corporation) with the 

0 5 10 KM 

objective to explore and produce oi l  in the Vienna Ba­
sin in Lower Austria. 

Currently, RAG (now Rohöl Aufsuchungs AG) has 
six shareholders :  

I 0 I 
4 

I 6 MI 
S L O V E N I A  SOUTH EASYERN STYRIA 

l-----------1 __..... EXISTING 2D - SEISMIC LINES 1---------' :�=E: WELLS • 
Fig .  2 7 .  
RAG exploration in  Southeastern Styria .  
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e 25 % Shel l  
e 25% Mobi l  
e 50% RAG Bete i l igungs AG (partnership of EVN , 

Bayernwerk AG , SAFE, and Steirische Ferngas AG) 
RAG is st i l l  actively exploring and exploit i ng do­

mestic o i l  and gas resources. 

Exploration and Pro d uction 
The acreages held are three smal l  production 

l icenses in  the Vienna Basin and some 4,800 km2 in 
the Molasse Basin i n  Upper Austria and Salzburg. 
Today's emphasis is on dr i l l ing gas prospects i n  fore­
land and imbricated Molasse p lays . 

RAG 's total p roduction from 1 936 to 1 996 was 99 .3  
MMBO (= 1 3 . 7  M M  tons of  o i l )  and 607 BCF (= 1 6 .3  
b i l l ion m3) of  gas. 

The 1 996 annual production was some 788 MBO 
(= 1 09 ,000 tons of oi l )  and 1 9.3 BCF (= 51 9 m i l l ion m3) 

Other Oil Companies in Austria 
• AG I P  Austria AG , A- 1 040 Vienna 
e ARAL Austr ia GesmbH , A-1 040 Vienna 
• AVANTI AG, A-1 0 1 0  Vienna 
e BP Austr ia AG, A-1 040 Vienna 

Oil lnd ustry in Austria 

of gas, which equals 1 1  and 42 % of Austria's total 
production .  

Additional Business Seg ments 

e Compulsory Storage :  RAG stores some 200 , 000 
m3 of oil for th i rd parties under the Compulsory 
Storage Act . 

e Underground Gas Storage :  l n  Puchkirchen , Upper 
Austria ,  RAG operates a gas storage fac i l ity with a 
turnover volume of 500 m i l l ion m3. 

Availab le  Data 
By the end of 1 989,  RAG rel i nquished some acre­

age in the shal low Molasse Basin near Schärd ing in  
Upper Austria. A l l  acreage in  the Styrian Basin was 
g iven up by the end of 1 996. For both areas 2 -D  
seismic l ines and  wei l  data are avai lable (see enclosed 
maps). 

• ESSO Austria AG , A- 1 040 Vienna 
e Mobi l  Oi l  Austr ia AG , A- 1 0 1 5 Vienna 
e Shel l  Austr ia AG , A- 1 030 Vienna 
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Pipelines 
in Central Europe 

OlL PIPELI NES IN CENTRAL EUROPE 

I 

I I 

TAL Transal pi ne-ÖI Ieitung 

CEL Central E u ro pean Line 

AWP Ad ria-Wien-Pi pel i n e  

RDO 

M E RO 
M ittel europäische 
Rohöl leitung 

DRUSC H BA 1 /MVL 

DRUSC H BA 2 

JANAF/Ad ria- Pipel ine 

TRAN SGAS & S LOVTRANSGAS 

TAG 

WAG 

M EGAL 

M I DAL 

STEGAL 

I T E N P  

• 

Length Diameter 
[km] [in eh] 

464 40 

700 32/26/22 

41 6 1 8  

266 26 

350 28 

1 1 90 25/32 

1 690 24 

800 36 

Length 
[km] 

4000 

380 

250 

450 + 1 70 

640 

320 

830 

Capacity Remarks 
[Mt/a] 

36(45) 

1 0 , 0  

1 0 , 0  

1 7, 0 
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20,0 
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since 1 996 agai n on stream 

Diameter 
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M. ZEDLACHER 
OMV AG/M R - P  

Lassal lestrasse 3 
A-1  020 Vienna 
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5 

22 
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6 to 5  

M .  MAZZUCATO 
OMV AG/E-GAS 

Gerasdorfer Strasse 1 5 1 
A - 1 2 1  0 Vienna 



Fig . 29.  
Refineries and oi l  pipel ines i n  Central Europe. 
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Oil lnd ustry in Austria 

Supply lndustry 

Sch i u m berg e r  M e ß ve rfa h re n  
Brunnerstrasse 1 5  
A-4482 Ennsdorf 
See advert isement o n  page 53 

Sch i u m berg e r  Geco- Pra kla 
Buchholzer Strasse 1 00 
D-30655 Hannover 
See advertisement on page 53 

Pra kl a - Seismos G m b H  
Krattenbachstrasse 82-88 
P. O .  Box 9 
A-1 1 90 Vienna 

� (437223) 832-78  
Fax : (437 223) 832-7783  

� (4951 1 )  6462-0 
Fax: (4951 1 )  649-7478 

� (43 1 )  368 9 1 89 
Fax: (43 1 ) 362 31 4 

H a l l i b u rto n Com p a ny Austri a G m b H  
Helmaweg 2 
A-2201 Seyring 

� (432246) 4333 
Fax: (432246) 4333- 1 5  

Your best way to make 
the most of every weil. 

HAL L I B U RTO N 
You r  Reliable Partner for Cementing Services 

Tools and Testing 

Stimulation Services 

Prod uct ion Services 

Dri lli ng Services 

Supply of: Special Tools 

Pumps.  

Wei l  Eq u ipment 

Chemieals and Acids 

Special Oilwell Cements 

29227 Celle · Bruchkampweg 7 
Phone: 0 5 1 4 1 / 9 99-0 · Fax: 0 5 1 4 1 / 99 9 1 68 

II 



Oil lnd ustry in Austria 

Sch o e l l e r- Bieckm a n n  O i lf ield Equi pment AG 
General Oi lfield Equipment ,  Al loy Steel Dr i l lstri ng Components 
Hau ptstrasse 2 

� (432630) 3 1 5-21 1 
Fax : (432630) 3 1 5-203 

e - m ail : r. ernst@sbo . c o . at P. O .  Box 3 1  
A-2630 Tern itz 

Sch o e l h � r- B ieckm a n n  O i lf ield Tec h n ol o gy G m b H  & C o . KG 
Hau ptstrasse 2 
P. O .  Box 3 1  
A-2630 Tern itz 

� (432630} 3 1 5-240 
Fax : (432630) 3 1 5-201 

e-mai l :  s . m orang @sbo . c o . at 

SBS D ri l l i n g - a n d  Prod u ction Systems G m b H  & C o . KG 
P. O .  Box 3 1  
A - 2630 Tern itz 

M - 1  D ri l l i n g  F l u ids C o .  G esm b H  
Trostgasse 1 6  
A-2500 Baden 
See advert isement o n  page 33 

M a n nesma n n  H a ndel  Gesm b H  
Schwarzen bergplatz 7 
1 037 Vienna 

� (432630) 3 1 8-220 
Fax : (432630) 3 1 8-555 

e-mai l :  m . hol lek@sbo . c o . at 

� (432252) 897 1 1 
Fax : (432252) 4279 

�(43 1 }7 1 1 49-0 
Fax : (43 1 )  7 1 1 49-323 

U nbeaten in Terms of Qual ity, Rel iabil ity and Size Range 

mannesmann technologie @) 

Mannesmann Tu bulars: 
for the Oil  and Gas I ndustrie 

Why Iook for tube and pipe suppl ies all over the 
world? There is a "one stop shop" for all  offshore 
tubulars: Mannesmann 

The Tubulars and Trad ing Division of the 

Mannesmann G roup supplies the largest range of 
seamless and welded steel tubes and pipes in the 
world for the oi l  and gas i ndustry. Our techn ical 

competence and delivery performance is secend 
to none. 

We have several specialized compan ies in the 
group w ith one common aim : Quality products for 
satisfied customers in the global market. 

MANNESMANN 
HANDEL 
Mannesmann Handel AG 
Mannesmannufer 3 
D-4021 3  Düsseldorf 

Mannesmann Handel Ges. m.b.H 
Schwarzenbergplatz 7 
A-1 037 Wien 

II 



Oil lnd ustry in Austr ia 

M a n n es m a n n  An l a g e n ba u  Austria AG 

Flare Gas Recovery Un i t ,  Tank Truck F i l l ing Station , (Cogeneration) Power Plant � (431 ) 6 1 036-202 
Fax : (43 1 ) 6 1 036-375 

e-mai l :  Lafleur@maba.co .at 
Oberlaaer Strasse 331  
A- 1 230 Vienna 

G EOdata G e s m b H  

Matzner Strasse 28 
A-2242 Prottes 
See advert isement on page 38 

G EOdata , Service C o m pa ny for G e o l ogy 

Hydrogeology and Environmental Chemical Analysis 
Cari-Zeiss-Str. 1 5  
D-30827 Garbsen 
See advert isement on page 38 

Weatherford O i l  Too l  G es m b H  

Staudgasse 83/1 3 
A- 1 1 80 Vienna 

G U R  Armat u renerze u g u n g  & H a n de l  Gesm b H .  
Richard-Strauss-Strasse 6 
A- 1 230 Vienna 

II 

� (432282) 2568 
Fax: (432282) 3353 

� (495 1 3 1 ) 468 1 -0 
Fax : (495 1 3 1 ) 4681 -60 

� (43 1 )  479 3225 

� (431 ) 6 1 6 1 54 1  
Fax: (431 ) 6 1 6  2 1 91  



Addresses 

Addresses 

M i n i n g  Authorities 

Federal M i n istry for E c o n o m i c  Affa i rs 

Depa rt ment VII ( M i neral Resources) 
Landstrasser Hauptstrasse 55-57 
A- 1 03 1  Vienna 

D i strict M i n i n g  Offices 

Vien n a  
Hetzgasse 2 
A- 1 030 Vienna 

G raz 
Freiheitsplatz 1 
A-80 1 1 Graz 

Leoben 
Straussgasse 1 
A-8700 Leoben 

Salzburg 
Weiserstrasse 22 
A-5021  Salzburg 

Klagenfurt 
Herrengasse 9 
A-90 1 0 Klagenfurt 

l n nsbruck 
Herzog -Fried rich-Strasse 3 
A-6028 lnnsbruck 

G e o l o g i c a l  S u rvey 

Geological  Su rvey of Austria 

Rasumofskygasse 23 
A-1  03 1 Vienna 

Eco n o m ic Associations 

Federal C h a m ber o f  Commerce 

l n d ustria l  Section - Faderat ion of Austrian Petroleum l ndustries 
Erd bergstrasse 72  
A- 1 03 1  Vienna 

Trade Section - Federal Board of Fuel Dealers 
Wiedner Hauptstrasse 63 
A- 1 040 Vienna 

� (431  ) 1 7 1 1 02-270 
Fax : (43 1 ) 7 1 4 35 81 

� (43 1 )7 1 8 09 97 
Fax : (43 1 )7 1 8 09 97- 1 04 

� (0043)31 6/830 427-0 
Fax : (0043)31 6/830 427 - 1 5 

� (0043)3842/433 1 5  
Fax: (0043)3842/433 1 5-21  

� (0043)662/88 1 088 
Fax: (0043)662/881 088-22 

� (0043)463/5 1 1 1 1  4 
Fax: (0043)463/5 1 1  1 1 4-73 

� Tel . :  (0043)51 2/581  939 
Fax: (0043)5 1 2/570 763 

� (43 1 )7 1 2 56 74-0 
Fax: (43 1 )7 1 2 56 74-56 

� (43 1  )7 1 3  23 48 
Fax : (43 1  )7 1 3  05 1 0  

� (43 1 )501 05-33 31  
Fax: (43 1 )501  05-3043 

II 



Add resses 

Scientific Asso c i ations 

Austria n  Association for Petroleum Seiences (ÖG EW) 
Erdbergstrasse 72 
A-1 031 Vienna 

Austr ian Geological  Society (ÖGG) 
clo Geological Survey 
Rasumofskygasse 23 
A- 1 031 Vienna 

Austrian M i n era l o g ical  Society (ÖMG) 
c/o Naturhistorisches M useum 
Burgr ing 7 
A- 1 0 1  0 Vienna 

Austr ian Paleonto l o g i ca l  Society (Ö PG) 
c/o Un iversity of Vienna 
Althanstrasse 1 4 
A- 1 090 Vienna 

U n ive rsit ies 

U n iversity o f  Vienna 
Althanstrasse 1 4  
A- 1 090 Vienna 

I nstitute for Geology 

I nstitute for Petrology 

I nstitute for Paleontology & Pal eo b i ology 

I n st itute for G eochem i stry 

I nstitute for M i neralogy and Crystal lography 

I nstitute for Geop hys i cs 

U n iversity of G raz 
I n st itute f o r  Geology & Paleontology 
Hei n richstrasse 26 
A-80 1 0 Graz 

I nstitute for Meteorology and Geophys ics 

U n iversity of Sa lzburg 
Hel lbrunner Strasse 34 
A-5020 Salzburg 

I nstitute for G eology & Paleontology 

II 

� (43 1 )7 1 3  23 48 
Fax: (43 1 )7 1 3 05 1 0  

� (431 )7 1 2  56 7 4-0 
Fax : (43 1 ) 7 1 2 56 74-56 

� (43 1 )521  77-0 
Fax : (431 )523 52 54 

� (43 1  )31 3 36-97 2 1  
Fax : (43 1 )3 1 3  36-784 

� (431 )31 3 36- 1 920 
Fax: (43 1 )3 1 3 36-782 

� (431 )3 1 3 36-9 1 3 1  
Fax: (43 1 )31 3 36-785 

� (43 1 )31 3 36-9723 
Fax : (43 1 )3 1 3  36-784 

� (43 1 )31 3 36- 1 7 25 
Fax : (43 1 )3 1 3 36-781 

� ( 431 )31  3 36- 1 8 25 
Fax:  (43 1  )3 1 3  36-783 

� (43 1 )3 1 3 36-82 28 
Fax: (43 1 )3 1 3 36-775 

� (0043)31 6/380-55 80 
Fax: (0043)31 6/380-98 70 

� (0043)31 6/380-52 55 
Fax : (0043)31 6/380-98 25 

� (0043)662/8044-5400 
Fax : (0043)662/8044-621 



U n ivers ity of l n nsbruck 

l n n rai n 52 
A-6020 l n n sbruck 

I n st i tute for Geology and Pal eontology 

I n st i tute for Meteorol ogy and Geop hys i cs 

I n st i tute for M i neralogy and Petrology 

M i n i n g  U n iversity Leoben 

Franz-Josef-Strasse 1 8  
A-8700 Leoben 

I n st i tute for Deep D ri l l i n g  & Petro leum Science 

I n st i tute for G eosciences 

I n stitute for Reservoi r  Engi neeri ng 

I n st i tute for Geop hys i cs 

Tech nical  U n iversity of Vienna 

Karlsplatz 1 3  
A-1 040 Vienna 

I n st it ute for G eology 

U n iversity of Agricu lture 

Gregor-Mendei -Strasse 33 
A-1 1 80 Vienna 

I nstitute for Appl ied G eology 

Tech nical  U n iversity of G raz 

Rechbauerstrasse 1 2  
A-801 0 Graz 

I n stitute for Tec h n i c al Geology a n d  A p p l i e d  M i n eralogy 

Addresses 

� (0043)51 2/507-0 
Fax: (0043) 5 1 2/507-29 1 4  

� (0043)51 2/507 -0 
Fax : (0043)51 2/507 -29 24 

� (0043)51 2/507 -0 
Fax : (0043)51 2/507 -29 26 

� (0043)3842/402-0 
Fax . :  (0043)3842/402-308 

� (0043)3842/402-350 
Fax . :  (0043)3842/464 36 

� (0043)3842/402-786 
Fax . :  (0043)3842/402-902 

� (0043)3842/402-407 
Fax . :  (0043)3842/45 433 

� (0043)3842/402-360 
Fax . :  (0043)3842/402-560 

� (43 1 )588 01 -0 
Fax : (43 1  )504 42 35 

� (43 1 )476 54-0 
Fax: (43 1 )476 54-31 42 

� (0043)3 1 6/873-0 
Fax : (0043)3 1 6/8 1 04 53 

Österreichi sches Forschu ngs- und Prüfzentru m Arsen a l  Gesm b H  

Geotechn isches I nstitut 
Faradaygasse 3 
A- 1 03 1 Vienna 

Österreich isches Forschu n g szentrum Sei bersdorf GesmbH 

A-2444 Seibersdorf 

Tech n i scher Ü berwachungs-Verei n  Österreich 

Krugerstrasse 1 6  
A- 1 0 1 0 Vienna 

� (43 1 )797 47-496 
Fax : (431 )797 47-592 

� (0043)2254/780 
Fax : (0043)2254/7 40 60 

� (43 1 )5 1  407-0 
Fax : (431 )51  407-240 
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