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Ab stract: Re con struc tion of bur ial and ther mal his tory was mod elled for the Meso zoic strata in the base ment of
the Pol ish and Ukrain ian parts of the Car pa thian Fore deep and in the mar ginal part of the Outer Car pa thi ans. The
1-D mod el ling was car ried out in profiles of the wells lo cated in the area be tween Tar no gród and Stryi towns. In
the Pol ish part, the mod el ling were per formed in the profiles of the Ksiê¿pol 15, Lubliniec 9, Mar kowice 2 and
Opaka 1 wells, and in the Ukrain ian part in the profiles of the Chor nokuntsi 1, Koro lyn 6, Mo sty 2, Po diltsi 1 and
Vo losh cha 1 wells. The geo chemi cal char ac ter is tics of the Meso zoic stra tigraphical ho ri zons re vealed that the best 
fea tures of source rocks were pres ent in the Mid dle Ju ras sic strata in the Pol ish part of the study area and in the
Mid dle and Up per Ju ras sic strata in the Ukrain ian part. Within these strata, the ho ri zons of source rocks were
dis tin guished and their quan ti ta tive evalua tions were char ac ter ized. For these ho ri zons, re con struc tion of pro -
cesses for hy dro car bon gen era tion and ex pul sion were per formed. The source rocks in the Pol ish part reached
ma tur ity only in the ini tial phase of “oil win dow”. How ever, the ma tur ity achieved to wards the end of the Up per
Ju ras sic was in suf fi cient to ex ceed the 10% thresh old of the trans for ma tion de gree for hy dro car bon gen era tion.
There fore, the amount of gen er ated hy dro car bons was mini mal. Slightly higher ma tur ity of or ganic mat ter in the
Ukrain ian part re sulted in ex ceed ing the thresh olds of kero gen trans for ma tion and the ini tia tion of hy dro car bon
gen era tion and ex pul sion pro cesses. The pro cess be gan af ter the depo si tion of thicker Mio cene for ma tions and
de vel oped even up to the main phase of the “oil win dow”. The amount of the gen er ated hy dro car bons reached ca.
150 mg/g TOC with an in sig nifi cant vol ume of ex pul sion.
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IN TRO DUC TION

The pro cesses of hy dro car bon gen er a tion were char ac -
ter ized in the area be tween Tarnogód and Stryi towns. The
Pol ish part of this area is lo cated in the east ern part of the
Ma³opolska Block, con sti tut ing the base ment of the Carpa-
thian Foredeep and the Outer Carpathians, east of the Lower
San Horst Struc ture. The Ma³opolska Block con tin ues in the
Ukrai nian part, where it is termed the Kokhanivka Zone. Nu-
merical mod el ling was also per formed in the mar ginal, wes-
tern part of the £ysogóry–Radom Block. Pe tro leum proces-
ses in the Ju ras sic strata were mod elled in nine wells (Fig. 1).
For 1-D mod el ling strati graphic and lith o logic data from the
wells were used, to gether with in ter preted geo phys i cal data

(Kosakowski et al., in press, a). The pres ence of the source
rocks in the ana lysed strati graphic pro files of wells was as -
sessed on the ba sis of the re sults of geo chem i cal stud ies (Ko-
sakowski et al., in press, b; Kotarba et al., 2011). The re sults
of these stud ies con firmed the re gional source ma tu rity of the 
Ju ras sic strata (Golonka et al., 2009). The mod el ling in cor po -
rated re sults of burial and ther mal his tory re con struc tions for
the wells, with res to ra tion of ini tial thick ness of sed i ments
and heat flow changes through time (e.g., Narkiewicz et al.,
2010). Hav ing burial and ther mal his to ries con strained, the
ba sic gen er a tion con di tions were es tab lished for the indivi-
dual wells by the use of 1-D nu mer i cal mod el ling.



MOD EL LING PRO CE DURE

1-D mod el ling of se lected wells was per formed us ing
BasinMod™ soft ware (BMRM 1-D, 2006). The mod el ling
ap proach adopted in the soft ware re quired in put data, which 
de scribed the pres ent-day geo log i cal sit u a tion as a re sult of
past events. Rock prop er ties – den sity, po ros ity, per me abil -
ity and ther mal con duc tiv ity were mod elled along with the
ther mal his tory. BasinMod soft ware pro vided an ex tended
da ta base of var i ous lithological types de fined by phys i cal
prop er ties men tioned above (BMRM 1-D, 2006). The de -
tails on the prin ci ples of the mod el ling tech nique are given

in Welte et al. (1997). Ther mal evo lu tion was sim u lated on
the ba sis of bound ary as sign ments ap plied to cer tain time
steps. The as signed pa ram e ters were heat flow den si ties in
mW/m2 and sur face tem per a tures in °C. Heat flow and sur -
face tem per a tures as sign ment for the past stages of ba sin
his tory could be only es ti mated based on the gen eral tec -
tonic set ting and evo lu tion of the in ves ti gated re gion (Besse 
& Courtillot, 1991; Van der Voo, 1993; Yalcin et al., 1997;
Allen & Allen, 2005). To de ter mine the mag ni tude of burial
and ero sion, Rock-Eval Tmax tem per a ture (Kosakowski et
al., in press, b) and vitrinite reflectance (Ro) (Ta ble 1) data
were used. Es ti ma tion of eroded thick nesses had to be ac -
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Fig. 1. Sketch map of the oc cur rence of rocks at the bot tom of Ce no zoic strata in the study area with lo ca tion of 1-D mod elled wells,
mod i fied af ter Bu³a and Habryn, eds (2008). Lt. – Lith u a nia



com pa nied by test ing var i ous palaeo-heat flow mod els. The
ther mal ma tu rity of or ganic mat ter was cal cu lated by the
EASY %Ro method (Swee ney & Burnham, 1990). Gen er a -
tion and ex pul sion of hy dro car bons were cal cu lated with the 
use of the LLNL model (Ungerer et al., 1988; Forbes et al.,
1991; BMRM 1-D, 2006).

Mea sure ments of mean ran dom vitrinite reflectance (Ro)
were done at 546 nm in oil with Zeiss-Opton mi cropho tom e -
ter. In the mea sure ments ap plied the fol low ing stan dards:
0.496%, 0.921%, 1.141% and 1.662% reflectance (Ro). Sam -
ple prep a ra tion and point counts were used in ac cor dance
with the ICCP pro ce dure (Tay lor et al., 1998).

OUT LINE OF GE OL OGY

In the ana lysed part of the base ment of the Car pa thian
Fore deep, in the area be tween Tar no gród and Stryi towns,
the Meso zoic strata form three struc tural com plexes. The
first and the old est com plex are built up of the ter ri ge nous
Lower(?)–Mid dle Ju ras sic strata (Kra jewski et al., 2011a).
The car bon ate rocks of the Up per Ju ras sic–Lower Cre ta -
ceous (Valang in ian) over lay them. The most re cent is the
car bon ate Up per Cre ta ceous com plex. The com plexes oc cur 
di rectly on the Pa laeo zoic for ma tions, which rep re sent
mainly dif fer ent ho ri zons of the Cam brian strata (Bu³a &
Habryn, eds, 2008; Bu³a & Habryn, 2011).

The ana lysed Meso zoic for ma tions con sti tute the sedi -
men tary cover of two Pa laeo zoic tec tonic units – the Kielce
Fold Zone (in the Ukrain ian part named the Kok ha nivka
Zone) and the £ysogóry–Radom Block (the Rava Rus’ka
Zone) (Bu³a & Habryn, 2011). The tec tonic bound ary be -
tween these units is the Holy Cross Fault, which, in the
Ukrainian part, con tin ues as the Krakov ets Fault. The Me-
sozoic strata, cov er ing above- mentioned tec tonic units,
clearly em pha size their sepa rate char ac ter. In the Kielce
Fold Zone (the Kok ha nivka Zone) the Ju ras sic and Cre ta -
ceous strata oc cupy only a small area in the Lu bac zów area
and con tinue in Ukraine, where their range is also lim ited
(Krajewski & Olszewska, 2007; Krajewski et al., 2011a)
(Fig. 1). A fun da men tal dif fer ence can be ob served in the
ex tent of the Meso zoic strata, es pe cially Ju ras sic, ones in
the £ysogóry–Radom Block (the Rava Rus’ka Zone), where 
hy dro car bon gen era tion and ex pul sion pro cesses were also
mod elled. The Meso zoic for ma tions oc cupy al most the en -
tire area of the unit. The sedi men tary sec tion is also more
com plete than that of the Kielce Fold Zone.

The Meso zoic sedi men tary sec tion be gins with the
Lower(?) Ju ras sic for ma tions (Kra jewski et al., 2011a).
How ever, their stra tigraphic po si tion in the Pol ish part is
poorly constrained and called into ques tion (Mo ryc, 2004;
Œwidrowska et al., 2008). In the Ukrain ian part, the Lower
Ju ras sic for ma tions with thick nesses of 100–200 m were
also iden ti fied, e.g. in the Bortyatyn 1, Yuri yiv 1, Po diltsi 1
and 2 wells (Kra jewski et al., 2011a). Nev er the less, like in
the Pol ish part, this stra tigraphical ho ri zon was iso lated
only on the ba sis of litho logi cal cri te ria; pa lae on to logi cal
evi dence has not been pro vided so far.

The over ly ing ho ri zon of the Mid dle Ju ras sic strata has
a simi lar range of oc cur rence. In the Kielce Fold Zone, it is
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Ta ble 1

Vitrinite reflectance of the Me so zoic or ganic matter

Well
Depth

(m)
Strati-
graphy

Vitrinite reflectance

Ro (%) Range Meas.

Polish part

Lubieniec 4

730.4

Middle
Jurassic

0.54 0.46-0.76 97

796.5 0.57 0.51-0.78 97

837.5 0.65 0.52-0.90 115

Lubliniec 9
858.6 0.4 0.34-0.45 75

930.1 0.42 0.31-0.52 117

Markowice 2

753.0 0.51 0.43-0.65 102

800.0 0.52 0.40-0.66 60

899.2 0.66 0.50-0.81 71

902.8 0.66 0.53-0.79 89

Opaka 1 1,135.2 0.45 0.37-0.56 50

Tymce 1

550.4
Lower

Cretaceous
0.42 0.43-0.52 77

1,091.3
Upper

Jurassic
0.44 0.33-0.60 92

Ukrainian part

Bortyatyn 1

1,820.0-1,830.0 Upper
Jurassic

0.47 0.37-0.59 63

2,522.0-2,529.0 0.57 0.53-0.68 17

2,846.0-2,857.0
Middle
Jurassic

0.61 0.53-0.77 62

Dieduszicy 2
1,100.0-1,108.0 Upper

Cretaceous

0.45 0.34-0.60 67

1,706.0-1,712.0 0.43 0.35-0.49 52

Korolyn 6

2,144.0-2,146.7

Upper
Jurassic

0.48 0.35-0.72 60

2,243.5-2,261.0 0.45 0.34-0.62 67

2,589.0-2,594.0 n.m. 0.33-0.48 5

2,751.0-2,760.0 n.m. 0.68-1.1 6

3,132.0-3,140.0 0.58 0.49-0.65 43

3,421.8-3,429.7 0.70 0.62-0.78 62

3,495.4-3,500.4
Middle
Jurassic

0.76 0.62-0.89 74

Korolyn 2
3,642.2-3,652.1 0.84 0.72-0.90 86

4,157.0-4,164.0 0.99 0.88-1.25 71

Moryanti 1
2,576.0-2,582.0 Upper

Jurassic

0.78 0.71-0.88 13

3,055.0-3,063.0 0.90 0.68-1.10 37

Podiltsi 1
3,303.0-3,306.1 Middle

Jurassic

0.65 0.57-0.73 61

3,475.0-3,482.0 0.61 0.50-0.77 91

Rudki 300

3,241.0-3,246.0
Lower

Jurassic

1.74 1.44-2.00 14

3,491.9-3,495.5 1.84 1.59-2.20 12

3,902.0-3,905.0 1.99 1.74-2.30 17

Voloshcha 1

2,255.0-2,265.0

Upper
Jurassic

0.54 0.42-0.67 68

2,500.0-2,508.0 0.57 0.45-0.69 78

2,651.0-2,659.0 0.58 0.46-0.73 74

2,850.5-2,860.5 0.65 0.52-0.77 93

2,903.7-2,912.0 0.65 0.57-0.83 114

3,089.0-3,093.0 0.62 0.48-0.80 139

3,126.0-3,134.0 0.67 0.54-0.83 140

3,296.0-3,305.0 0.67 0.55-0.87 87

3,547.0-3,557.0 1.41 1.10-1.50 23

Ro – vitrinite reflectance; Meas. – num ber of mea sure ments; n.m. – not
mea sured



lim ited to the south- eastern bor der part and ex tends from
the Lu bac zów area to Goro dok area in the Ukrain ian part.
Due to sig nifi cant tec tonic com plex ity, the range and thick -
ness of the Mid dle Ju ras sic strata are strictly con nected with 
the ori en ta tion of fault zones and il lus trate well the block
char ac ter of the struc ture of this unit (Mo ryc, 2004). Simi lar 
to the Lower Ju ras sic strata, in the Ukrain ian part, the range
and thick nesses are greater and the sec tion is stra tigraphi -
cally more com plete. The re corded thick ness of these for -
ma tions reaches even 1,000 m (Du lub et al., 2003). How -
ever, it is proba bly a re sult of tec tonic mul ti pli ca tion and the 
true thick ness is smaller and does not ex ceed a few hun dred
me tres (Du lub et al., 2003; Mo ryc, 2004). In the £ysogóry – 
Ra dom Block and its Ukrain ian coun ter part, the Rava

Rus’ka Zone, the oc cur rence range of the Mid dle Ju ras sic
for ma tions cor re sponds al most com pletely with the bounda -
ries of these units.

The Up per Ju ras sic–Lower Cre ta ceous car bon ate com -
plex ex tends over a sig nif i cantly larger area. Al though in
the Pol ish part the range of oc cur rence of this com plex is
smaller than that of the Mid dle Ju ras sic terrigenous rocks, in 
the Ukrai nian part its range com prises the en tire area of the
Carpathian Foredeep (Gutowski et al., 2005; Anikeyeva &
Zhabina, 2002; Krajewski & Olszewska, 2007; Krajewski
et al., 2011b).

The ma rine Mio cene strata com pletely over lay the ter ri -
ge nous – car bon ate Meso soic cover. The thick ness of this
cover var ies. In the ana lysed Tarnogród–Stryi area it ranges
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Fig. 2. Ma tu rity evo lu tion curves for the (A) Mid dle Ju ras sic and (B) Up per Ju ras sic source rocks. Palaeog. – Palaeogene, Neog. –
Neo gene, Q – Qua ter nary; Ro – vitrinite reflectance scale



rom about a few hun dred metres up to 3,500 m in the Wiel -
kie Oczy De pres sion, and to more than 5,000 m in the
Krukeny chy De pres sion (Ney et al., 1974; Ku rov ets et al.,
2004; Oszc zypko et al., 2006). In the Ukrain ian part, in the
vi cin ity of Stryi, the sec tion is ad di tion ally sup ple mented by 
the flysch strata of the Car pa thian Over thrust.

THER MAL MA TU RITY
AND GEN ER A TION MOD EL LING

OF THE JU RAS SIC SOURCE ROCKS

The 1-D ma tur ity mod el ling as well as ther mal and bur -
ial his tory re con struc tion were con ducted for nine wells lo -
cated in the Pol ish and Ukrain ian parts of the study area. In
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Fig. 3. Burial his tory curves of (A) Ksiê¿pol 15 and (B) Markowice 2 wells. J2 – Mid dle Ju ras sic, MB1 – Mio cene (Lower Badenian),
MS+B – Mio cene (Sarmatian and Badenian). For the re main ing ab bre vi a tions see Fig. 2



the Pol ish part, the nu meri cal mod el ling was per formed in
the Ksiê¿pol 15, Lubliniec 9, Mar kowice 2 and Opaka 1
wells (Fig. 1). In the Ukrain ian part, the analy sis was car ried 
out in the Chor nokuntsi 1, Koro lyn 6, Mo sty 2, Po diltsi 1
and Vo losh cha 1 wells (Fig. 1).

The model of re cent ther mal re gime was cali brated with 
data ob tained from maps of tem pera tures at the given depth
ho ri zons from the ana lysed area and in ter po lated from the
ad ja cent ar eas (Ma jor owicz & Plewa, 1979; Kar wa siecka & 

Bruszewska, 1997). The ther mal model for the Ukrain ian
part was as sumed per anal ogy to the Pol ish part. The val ues
of re cent heat flow across the study area were from ca.
48–55 mW/m2 in its west ern part to ca. 55–65 mW/m2 in
the east ern part.

The ma tu rity mod el ling was cal i brated with ther mal
maturity mea sure ments: Rock-Eval Tmax tem per a ture
(Kosakowski  et al., in press, b) and vitrinite reflectance Ro

(Ta ble 1). As in west ern part of the Ma³opolska Block, here
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Fig. 4. Burial his tory curves of (A) Lubliniec 9 and (B) Opaka 1 wells. J3 – Up per Ju ras sic. For the re main ing ab bre vi a tions see Figs 2
and 3
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Fig. 5. Burial his tory curves of (A) Chornokuntsi 1, (B) Korolyn 6, and (C) Mosty 2 wells. J1 – Lower Ju ras sic, MS+B – Mio cene
(Sarmatian and Badenian). For the re main ing ab bre vi a tions see Figs 2 and 3



are also sig nif i cant lacks in the sec tion. These gaps in the
geo log i cal section did not al low for full cal i bra tion or cre -
ation of a fully ac cept able ther mal-ero sion model. Ac cord -
ingly, a sim ple ther mal evo lu tion model was as sumed with
con stant heat flow in the Me so zoic time of ba sin de vel op -
ment equal to the pres ent heat flow. The pre-Perm ian stage
of ba sin de vel op ment was ig nored in the re con struc tion, as
not hav ing a sig nif i cant im pact on the de vel op ment of or -
ganic mat ter ma tu rity in the Ju ras sic strata.

The ex is tence of al ter na tive ways of re con struct ing
ther mal evo lu tion of the ba sin and its mag ni tude means that
the pre sented re con struc tion of hy dro car bon gen er a tion
conditions could have al ter nate so lu tions. For con stant heat
flow value, the pri mary thick ness of the Ju ras sic ho ri zon,
and partly also flysch Carpathian overthrust, played a fun -
da men tal role in the cal i bra tion of the thermal – erosion
model.
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Fig. 6. Burial his tory curves of (A) Podiltsi 1 and (B) Voloshcha 1 wells. For ab bre vi a tions see Figs 2, 3 and 4



The mea sured val ues of ma tu rity (Rock-Eval Tmax tem -
per a ture – Kosakowski  et al. (in press), and vitrinite
reflectance Ro – Ta ble 1) in the Ju ras sic strata re vealed that
the ma tu rity of or ganic mat ter var ies in a wide range, from
im ma ture to overmature. The vitrinite reflectance val ues of
the Lower Ju ras sic strata, mea sured only in the Rudki 300
well, var ies from 1.74 to 1.99% Ro (Ta ble 1). The vitrinite
reflectance of Mid dle Ju ras sic or ganic mat ter in Po land
ranges from 0.40 to 0.66% Ro, while in Ukraine from 0.61
to 0.99% Ro (Ta ble 1). The ma tu rity of the Up per Ju ras sic
source rocks, ana lysed mainly in the Ukrai nian part, var ies
from about 0.45% Ro in the Korolyn 6 well to 0.90% in the
Moryanti 1 well and even 1.41% in the Voloshcha 1 well
(Ta ble 1).

Ther mal mod el ling in di cated that ma tu rity in the Mid -
dle Ju ras sic source rocks was reached in two stages. The
first stage was re lated to de po si tion of thick Ju ras sic strata,
re sult ing in ma tu rity close to the pres ent day sit u a tion (Fig.
2A). The depth of this ini tial phase was rel a tively small, i.e.
1,500 m and the at tained tem per a ture was 70–90 °C (Figs
3B, 4A). The Lower Cre ta ceous ero sion was in ter rupted by
the in crease of the depth of burial and in creased mat u ra tion
of or ganic mat ter. The de po si tion of the Up per Cre ta ceous
strata did not cause a sig nif i cant in crease in tem per a ture,
and the post-Cre ta ceous ero sion up lifted the study area. The 
sec ond stage of ma tu rity growth was re lated to the de po si -
tion of Mio cene sed i ments. The in crease did not ex ceed
20% of ma tu rity be fore their de po si tion (Fig. 2A). De spite
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Fig. 7. Trans for ma tion ra tio of kerogen in the (A) Mid dle Ju ras sic and (B) Up per Ju ras sic source rocks in logs of ana lysed wells. For
the ab bre vi a tions see Fig. 2



this, in some wells in the Ukrai nian part of the study area,
e.g., Korolyn 6, Mosty 2 and Podiltsi 1 wells, the source
rock en tered the main phase of the “oil win dow” (Figs 2A,
5B, C). This in crease of ma tu rity was in flu enced by the
Outer Carpathian overthrusting. How ever, the range of this
influence cannot be evaluated due to lack of wells in this
zone.

In the Ukrai nian part, the geo chem i cal anal y ses (Kosa-
kowski et al., in press, b,  and Ta ble 1) re vealed that the Up -
per Ju ras sic strata also meet the cri te ria for source rocks.
The source rock ho ri zons were found in, e.g., the Korolyn 6, 
Mosty 2 and Voloshcha 1 wells (Fig. 1). The re sults of ther -
mal mod el ling re vealed that the evo lu tion of the source rock  
in this strati graphic ho ri zon very much re sem bled the Mid -
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Fig. 8. Burial his tory curves for the Ju ras sic source rocks with gen er a tion stage in the (A) Korolyn 6 and (B) Voloshcha 1 wells. Pal. –
Palaeogene, Eoc. – Eocene, O. – Oligocene. For the re main ing ab bre vi a tions see Fig. 2, 3 and 4



dle Ju ras sic. The growth of or ganic mat ter ma tu rity took
place in two stages: (i) de po si tion of the Ju ras sic and partly
Cre ta ceous strata, and (ii) de po si tion of Mio cene strata
(Figs 2B, 5B, C, 6B). The max i mum ma tu rity of or ganic
mat ter in the Up per Ju ras sic strata is sim i lar to that in the
Mid dle Ju ras sic ho ri zon (Fig. 2B).

Mod el ling of hy dro car bon gen er a tion from the Mid dle
Ju ras sic source rocks in the Pol ish part of the study area re -
vealed that they did not reach the gen er a tion stage. The
trans for ma tion de gree of or ganic mat ter was low, con sid er -
ably be low the 10% thresh old of the trans for ma tion ra tio
(TR). In the Ukrai nian part, the ther mal ma tu rity of or ganic
mat ter was higher, and there fore the achieved trans for ma -
tion de gree ex ceeded 10%, ex cept Chornokuntsi 1 well
(Fig. 7A). In the Mosty 2 and Podiltsi 1 wells, the trans for -
ma tion of or ganic mat ter reached the fi nal 20% at the end of
the Neo gene. A much higher TR, up to 70%, was obtained
in the Korolyn 6 well (Fig. 7A).

The trans for ma tion de gree of or ganic mat ter in the Up -
per Ju ras sic source rocks was slightly lower. In the Korolyn
6 well, the TR of or ganic mat ter ex ceeded 20% and in the

Voloshcha 1 well 50% (Fig. 7B). In the Mosty 2 well, the
or ganic mat ter in this source rock ho ri zon did not ob tain
10% of TR (Fig. 7B).

The above val ues of trans for ma tion de gree con trolled
the gen er a tion and ex pul sion of hy dro car bons in the ana -
lysed area. The Mid dle Ju ras sic source rocks in the Korolyn
6 well reached the early phase of gen er a tion (10–25% of
gen er a tion po ten tial) dur ing the late Mio cene de po si tion, at
a burial depth be low 3,000 m and tem per a ture above 110 °C 
(Fig. 8A). In this well, the source rocks also reached the
main phase (25–65% of gen er a tion po ten tial) and even the
late phase of gen er a tion (65–90% of gen er a tion po ten tial) in 
the bot tom of strata. These phases were reached at the end
of the Mio cene and the be gin ning of the Plio cene (Fig. 8A).
In the Mosty 2 and Podilts 1 wells, the source rocks reached
the early phase of gen er a tion also at the end of the Mio cene
and the be gin ning of Plio cene (Fig. 7A), at a burial depth
below 2,450 m and temperature above 110 °C.

The Up per Ju ras sic source rocks, ana lysed in the Koro-
lyn 6 and Voloshcha 1 wells, reached sim i lar gen er a tion
lev els as in the Mid dle Ju ras sic strata. The ini tial phase of
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Fig. 9. To tal amount of hy dro car bons gen er ated from the (A) Mid dle Ju ras sic source rocks (Korolyn 6 well) and Up per Ju ras sic source
rocks in the (B) Korolyn 6, (C) Chornokuntsi 1, and (D) Podiltsi 1 wells



gen er a tion was reached in the late Mio cene (Voloshcha 1
well) or in the early Plio cene (Korolyn 6 well), be low 3,000
m of burial and tem per a ture above 110 °C (Fig. 8A). The
main gen er a tion phase was reached only in that part of ana -
lysed area. The main phase, re con structed in the Voloshcha
1 well, was ob tained in the early Plio cene, be low 3,600 m
depth and at tem per a ture above 120 °C (Fig. 8B).

In the Mosty 2 well, the trans for ma tion de gree was in -
suf fi cient to ini ti ate the gen er a tion pro cess (Fig. 7B).

The amount of hy dro car bons gen er ated from the Ju ras sic 
source rocks was strongly di ver si fied. It de pended on the
trans for ma tion of or ganic mat ter. In the Korolyn 6 well,
where the TR was the high est, dur ing the pe tro leum pro cess
from the Mid dle and Up per Ju ras sic there were gen er ated
175 mg HC/g TOC with 30% of ex pul sion and 100 mg HC/g
TOC with out ex pul sion, re spec tively (Fig. 9A). In the Volo-
shcha 1 well, 110 mg HC/g TOC with out ex pul sion was ge-
nerated from the Up per Ju ras sic source rocks (Fig. 9B).

CON CLU SIONS

The burial and ther mal his tory and gen er a tion mod el -
ling with a de ter mi na tion of the amount of the gen er ated hy -
dro car bons showed that the or ganic mat ter in the Mid dle Ju -
ras sic strata of the sub stra tum of the  Carpathian Foredeep is 
gen er ally im ma ture. Only in the Ukrai nian part of the study
area the ma tu rity of or ganic mat ter is higher, qual i fy ing
source rocks to ini tial and partly main phase of the “oil win -
dow”. This ma tu rity also con trolled the trans for ma tion level 
of kerogen. The de gree of TR, needed to ini ti ate pro cesses
of hy dro car bon gen er a tion and ex pul sion, was ob tained in
the Ukrai nian part of the study area, and it was only there
where these pro cesses took place. Hy dro car bon gen er a tion
and ex pul sion took place dur ing the late Mio cene–early
Plio cene time. The amount of hy dro car bons gen er ated from
the Ju ras sic source rocks de pended on trans for ma tion de -
gree of organic matter and amounted to 175 mg HC/g TOC
with 30% of expulsion, at maximum.

The ob tained re sults of 1-D mod el ling clearly in di cate
that the Ju ras sic source rocks, with the heat flow con stant in
time and equal to the re cent one, could reach the trans for -
ma tion of or ganic mat ter nec es sary for the ini ti a tion of the
hy dro car bon gen er a tion pro cess only in the Ukrai nian part
of the ana lysed area. In the Pol ish part, the organic matter is
immature.
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