
PETROLEUM GEOLOGV AND GEOCHEMISTRY, MINERAL DEPOSITS 

Abstrakt 

Naftove geologickym prüzku
mem provadenym v obdobi 
1981 - 1988 V jihovychodni Casti 
karpatske predhlubne byla pro
kazana plynonosnost miocen 
nich piskovcovych obzorü v on 
cophorovych vrstvach a ve sli 
rovem vyvoji karpatu . Bylo ob
jeveno spolecne ceskosloven
sko-rakouske naleziste zemniho 
plynu Novy Prerov - Altprerau . 
Plynne uhlovodiky na tomto na
lezisti jsou vazany na 1., 2., 4. 
oncophorovy horizont a na pis
kovcov'{ obzor ve sli rovem vy
voji karpatu . Prüzkum naleziste 
byl ukoncen a stanoveny geolo
gicke zasoby. 

V dalsi etape prüzkumu byly 
objeveny dalsi plynonosne 
struktury v oblasti Pattenhofe 
nu a Neuruppersdorfu. Akumu 
lace zemniho plynu jsou vazany 
na svrchn i cast karbonatü jury 
(vrt Pattenhafen - 2) a na pis
kovcove obzory oncophorov'{ch 
vrstev (1 . - 9. oncophorov'{ ho
rizont). Prüzkum na techto 
Strukturach V SOUCasne dobe 
pokracuje . Na zaklade techto 
priznivych vysledkü, ziskanych 
vrtnym prüzkumem v molaso
vych sedimentech , je mozno 
predpokladat objeveni dalsich 
analogickych struktur vazanych 
na miocen karpatske predhlub
ne. 

Zusammenfassung 

Durch die im Zeitraum 1981-
1988 durchgeführte erdölgeolo
gische Erkundung wurde im 
südöstlichen Teil der Karpaten 
vortiefe die Gasführung der 
miozänen Sandsteinhorizonte 
in den Oncophora -Schichten 
und in der Schlierentwicklung 
des Karpats nachgewiesen . Es 
wurde eine gemeinsame tsche
choslowakisch-österreichische 
Erdgaslagerstätte Novy Prerov 
- Altprerau entdeckt. Die gas
förm igen Koh lenwasserstoffe 
sind an den 1., 2. und 4. Onco
phora -Horizont und an den 
Sandsteinhorizont in der 
Schlierentwicklung des Karpats 
gebunden . Die Erkundung der 
Lagerstätte ist beendet und es 
wurden ihre geologischen Vor
räte berechnet. 

ln der darauffolgenden Etap
pe der Erkundungsarbeiten 
wurden weitere gasführende 
Strukturen im Raum Pattenha
fen und Neuruppersdorf ent
deckt. Die Erdgasakkumulatio
nen sind an den oberen Teil der 
Jurakarbonate (Bohrung Pot
tenhofen-2) und an die Sand
steinschichten der Oncophora 
Horizonte (1. - 9 . Oncophora 
Horizont) gebunden. Die Erkun
dung der genannten Strukturen 
wird gegenwärtig fortgesetzt. 
Aufgrund dieser günstigen Er
gebnisse, die durch Sohrer
kundungsarbeiten in Molasse
sedimentgesteinen erzielt wur
den, kann die Entdeckung wei 
terer, an das Miozän der Karpa 
tenvortiefe gebundener anslo
gischer Strukturen vorausge
setzt werden . 

NEW DATA ON THE EXTENT, STRUCTURE 
AND DEPOSITS OF THE AUTOCHTHONOUS 
PALEOGENE IN THE NESVACILKA GRABEN 

Stanislav Benada, Vladimir Ciprys, Petr Kostelnicek, 
Moravske naftove doly, Hodonin, Czechoslovakia 

Recently new results have been obtained when prospect
ing for oil and natural gas in Paleogene sediments pre
served on the southeastern flanks of the Bohemian Massif. 
Autochthonaus Paleogene sediments have widespread oc
currence, above all, in two extensive depressions in the 
Nesvacilka and Vranovice grabens, the axes of which are 
perpendicular to the margins of the Bohemian Massif. ln 
the northern part, the Paleogene sediments are covered 
with Neogene sediments of the Carpathian Foredeep while 
they are overlain by overthrust flysch nappes of consider
albe thickness in the southern part. 

The extent of the Paleogene Sediments is obvious from 
Fig . 1 depicting thicknesses of the autochthonaus Paleo
gene rocks. 8oth the Nesvacilka and the Vranovice grabens 
penetrate deep into the Bohemian Massif and, locally, Pale
ogene sediments even extend beyond the margins of the 
grabens. The original extent of Paleogene sediments on the 
flanks of the Bohemian Massif is generally believed to have 
been a much broader one ; however, a part of these sedi 
ments was eroded and a part removed by the flysch 
nappes. Paleogene sediments are included in the basal 
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LEPNICE EXPLANATION 

Fig. 1: lsopach map of Paleogene sediments. 
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parts of the Zdanice unit, but they also form separate para 
autochthonous slices. 

Paleogene sediments were incountered in more than 40 
deep wells; in regions not explored by exploratory drilling 
these sediments can be correlated by a comparatively 
closely-spaced network of seismic profiles. A maximum 
thickness of 1,000 to 1,500 m has been assumed for the ax
ial part of the Nesvacilka graben. The interpretations base 
on the results of the Tesany-1, Nesvacilka-1 and Po
horelice-3 boreholes. ln the southern part, the identification 
of Paleogene sediments in seismic materials is limited by 
the margin of the Vienna basin, where the quality of seis
rnie data considerably decreases. ln this area , the surface 
of Paleogene sediments is thought to occur at depths grea 
ter than 4,000 m and these sediments are strongly reduced 
by overthrust nappes. 

Stratigraphy of Paleogene sediments has been studied in 
detail , at the present time, by the geologists of the Morav
ian Oil Company (MND), Hodonin, of the Central Geological 
Survey, Prague and of Charles University, Prague. The con
ception of a consecutive transgression of the sea has been 
generally accepted. Two somewhat differing opinions on 
the age of the autochthonaus sediments have been pre
sented . Jiricek (1987) places these sediments into the Up
per Eocene - Lower Oligocene, whereas Hamrsmid, 
Krhovsky, Svabenicka (1988). basing on nannoplankton in
vestigations, believe these sediments to be of Paleocene to 
Oligocene age. Most probably the older sediments were re
deposited, in great part, during the last and most important 
transgression in the Upper Eocene - Lower Oligocene. 
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Fig . 2: Cross section A - A' along seismic lines 239/80 and 292/84. 

This is documented by a great number of redeposited mic
rofaunas present in Oligocene sediments. Upper Oligocene 
sediments have been known mainly from tectonic slices 
emplaced in the lower parts of the Zdanice nappe. Their 
original area of Sedimentation was situated farther sou 
theast below the present-day nappes. 

The Nesvacilka and Vranovice grabens are supposed to 
have been founded to old faults . Their activity was revived 
in dand after Jurassie time . The two young depressions 
filled with Paleogene sediments appear to have originated 
due to erosion which was the dominating element mainly 
during the last stage of their modelling . 

Fig. 2 illustrates a geological cross -section along seismic 
profile 292/85 - 239/80 running SW- NE and crossing_ the 
Nove Mlyny-1, Nemcicky-2, Uhi'ice-1, 20, 17, 18 and Zda 
nice-4 boreholes. lt displays the principal geological fea 
tures of the whole region . The basement consists of pluton -

Fig. 3: True amplitude seismic section 239/ 80 {left part) across the Nesva
cilka graben showing the distribution of seismic facies in the Palaeogene . 
2 - seismic facies . 
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ic rocks of the Pavlov-Waschberg block in the south and of 
the central Moravian block in the north . A thick Paleozoic 
rock complex was deposited in the tectonically active zone 
between these blocks. Sediments of the clastic Devonian 
(Oid red facies), carbonates (Devonian - Lower Carbonif
erous) and clastic facies of the Lower to Upper Carbonifer
ous have been recognized in this region. 

The original Paleozoic basin was rebuild and reduced af
ter Variscan folding that had also affected the margins of 
the Bohemian Massif. Another transgression of the sea oc
curred in the region under study in Jurassie time. After the 
revival of tectonic activity some blocks were incised and 
the majority of Jurassie sediments, mainly those in the cen 
tral parts of the Nesvacilka and Vranovice grabens, were 
eroded. 

ln the time section of seismic profile 239/80 (Figs 3, 4), 
the Paleogene interval is characterized as a prevailingly ref
lection -free zone. Several anomalous reflection groups can 
be interpreted at different time Ieveis in some points of this 
interval. The reflection groups are defined as seismic facies · 
and denoted 1, 2 and 3. Two of these facies are dominating , 
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"' Fig . 4: True amplitude seismic section 239/ 80 (right part) across the Nesva-
cilka graben showing the distribution of seismic facies in the Palaeogene. 
1, 2, 3 - seismic facies . 
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Fig . 8: Hypothetical distribution of clastics in the Nesvacilka graben . 
1 - weil ; 2 - projected weil; 3 - boundary of Paleogene sediments ; 4 -
the clastics complexes ; 5 - isohypse values in m ; 6 - oil -gas field . ,. 
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one of them is characterized by short, low-to -medium-am 
plitude, subhorizontal reflections that also occur at the 
base of the Paleogene complex. The other facies is distin 
guished by steep, relatively pronounced reflections occur
ring within the Paleogene complex . ln some places of the 
slope of the Nesvacilka graben, these anomalous reflec
tions (seismic facies) can be correlated to the clastic com 
plexes encountered in some boreholes ( Damborice-1, 
Tesany-1 ). 

The classtic complexes are thought to have been depo
sited as sand bars and sand belts along the shore in the 
course of repeated marine transgress ions during the Paleo
gene. 

Most of the Paleogene Sediments consist of calcareous, 
sandy and silty claystones. Sandstones and conglomerates 
commonly appear in the lower parts of the Paleogene inter
val. Dominant are the following types of clastic rocks : 
1. Basal conglomerate with abundant crystalline , Iimestone 
and Carboniferous pebbles, 
2. Coarse-grained quartz sandstone with well - rounded 
quartz grains, and 
3. Sandstone and conglomerate alternating with claystone 
and Iimestone and dolomite blocks . 
This group of clastics comprises abundant Mesozoic re
deposited material. 

The quartz sandstones are the most important of these 
three types. They are excellent reservoir rocks with a por
osity of 15 - 25 % and permeability of 200 to 2,000 mD. 

Prospect ing for oil and natural gas on the northwestern 
slope of the Nesvacilka graben was started in the seven 
ties , initially with regard to Paleozoic carbonates . When 
testing Paleozoic deposits, favourable oil and gas ind ica 
tions were established in Paleogene sediments, too. Fig. 
5 displays the rather complex geological setting in the 
Uhriee-east oil deposit (discovered by Uhrice -17 borehole) . 
Oil accumulations occur in Devonian carbonates. lt is obvi 
ous that the Uhrice-20 borehole has reached a small gas
bearing sand horizon in Paleogene rocks not far from its 
wedging -out. A number of similar horizons have been de
termined on the northwestern slope of the Nesvacilka gra 
ben . Non-commercial gas reserves have also been proved 
in Damborice-1 borehole. 

Fig . 6 illustrates the correlation of resistivity Iogs in the 
boreholes Uhrice -25, 22, 21 and 8. The former two bore
holes have reached an ol field and the latter two a gas field . 
Both deposits are situated in the Uhrice-west section , also 
on the northwestern slope of the Nesvacilka graben . Fig . 
7 shows the structural positions of the boreholes in these 
deposits, indicating water, oil and gas saturation . The 
depth of the deposit rang es from 1,600 to 2,000 m; its reser
voir rocks consist of coarse-grained Paleogene quartz 
sandstone . The thickness of the deposit varies from 60 to 
110m. Jurassie pelites in the deeper parts of the Nesvacil 
ka graben are regarded as the oil source rocks sealed -of by 
overlying impervious Paleogene pelites. Hydrocarbon mi 
gration most probably took place in Miocene time during 
which the source rocks became submerged to great depths 
and affected by high temperatures and pressures. 

Fig . 7 is a geolog ical cross -section demonstrating the si 
tuation of the Paleogene deposits in the Uhrice-west area . 

The commercial reserves of the oil deposit have been es
t imated at 230,000 tons of low-gravity paraffinic oil and at 
150 million cubic m of gas in the gas deposit. the gas con 
tains about 95 % methane, 3 % higher hydrocarbons and 2 % 
nitrogen combined w ith co2· 

The Paleogene sediments with layers of clastics in the 
Nesvacilka and Vranovice grabens are considered to be 
highly promising with respect oil and gas exploration . Fig 
8 illustrates the distribution of clastics as assumed in the 
Nesvacilka graben. This interpretation bases on the evalua 
tion of seismic data and the boreholes drilled . Presently an 
extensive project is under way for exploring the clastic hor
izons that form Stratigraphie traps in various places and at 
different depth Ieveis of the Nesvacilka graben. 
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Fig. 7: Geological section C- C' across Uhrice-west oil and gas fields . 

There is a good chance that, on the northwestern slope, 
in the central part and on the southeastern steeper slope of 
the Nesvacilka graben, oil and gas deposits resembling 
those found by the Uhrice-22, 21 8, Damborice-1 and 
Uhrice-20, may be discovered . 
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Abstrakt 

V posledni dobe byly ziskany 
nove poznatky pi'i naftovem 
prüzkumu nesvacilskeho a vra 
novickeho pi'ikopu. 
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Zusammenfassung 

ln letzter Zeit wurden bei den 
Erdölerkundungsarbeiten im 
Nesvacilka- und Vranovice-Gra
ben neue Erkenntnisse gewon-

Na zaklade vice nez 40 vrtü, 
kterymi byly sedimenty paleo
genu zachyceny, je sestrojena 
mapa mocnosti a geologicke 
i'ezy. Stari techto sedimentü 
postupne pi'echazi od paleoce
nu, eocenu do sp. ol igocenu. 
V casovych i'ezech seizmickych 
profilü byly vycleneny anomalni 
skupiny reflexü, ktere jsou cha
rakterizovany jako seizmicke fa
cie. Po srovnani s litologickymi 
profily vrtü lze konstatovat, ze 
ve vetsine pi'ipadü tyto facie 
zobrazuji vrstvy nebo komplexy 
klastik v jinak pi'evazne pelitic
kem vyvoji paleogenu. Piskovce 
a slepence, ktere se v paleoge
nu vyskytuji, lze rozdelit do 
3 zakladnich skupin, z nichz ki'e 
menne piskovce jsou vynikajici 
mi kolektory. Loziska pi'irodnich 
uhlovodikü byla nalezena na jz. 
svahu nesvacilskeho pi'ikopu 
v oblasti Uhi'ice-zapad . Jednot
live plynonosne obzory byly 
zjisteny i na vrtech Uhi'ice-20 
a Damboi'ice-1. 
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nen. Aufgrund von mehr als 40 
Bohrungen, welche die Sedi 
mente des Paläogens durch
bohrten, wurden eine Mächtig 
keitskarte und einige geologi 
sche Profile zusammengestellt . 
Das Alter dieser Sedimente 
geht allmählich vom Paläozän 
und Eozän bis zum unteren 
Oligozän über. ln seismischen 
Profilen wurden einige Gruppen 
anomaler Reflexionen unter
schieden, die als .,seismische 
Fazies" charakterisiert werden 
können . Nach einem Vergleich 
mit lithologischen Bohrprofilen 
kann festgestellt werden , daß 
diese .,Fazies" meistens 
Schichten oder Komplexe von 
Trümmergesteinen in der sonst 
überwiegend pelitischen Ent
wicklung des Paläogens dar
stellen . Die im Paläogen vor
kommenden Sandsteine und 
Konglomerate kann man grund
sätzlich in 3 Gruppen untertei 
len, von denen die Quarzsand 
steine hervorragende Speicher-


