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Ge ol ogy, ecol ogy and pe tro leum of the lower Pa leo zoic strata
in the Pol ish part of the Bal tic re gion 

INTRODUCTION 

Maciej J. KOTARBA1

The Bal tic Ba sin is an oval de pres sion on the East Eu ro pean 
Plat form, cov er ing the NE part of Po land, the south ern part of
the Bal tic Sea, the Kaliningrad Dis trict of Rus sia, Lith u a nia,
Lat via, Es to nia, Swe den and Den mark (Ulmishek, 1991). In
the Bal tic re gion pe tro leum ex plo ra tion started at the end of the
1950s in Lith u a nia, Lat via and the Kaliningrad Dis trict of the
for mer So viet Un ion. The first oil de posit (Kuldigskoye, Lat -
via) in Mid dle Cam brian sand stone res er voirs was dis cov ered
in 1964 (Vosylius, 1987). From 1964, more than 30 oil fields
and a few gas fields have been dis cov ered in the Rus sian
(Kaliningrad Dis trict), Lith u a nian and Lat vian parts of the Bal -
tic re gion. Oil and gas ac cu mu la tions and shows oc cur in Mid -
dle Cam brian, Or do vi cian and Si lu rian strata (Vosylius, 1987;
Zdanaviciute and Lazauskiene, 2004, 2007). 

In the Pol ish on shore part of the Bal tic re gion, the small
Żarnowiec oil de posit was first dis cov ered in 1970. Later in this 
area, two small oil ac cu mu la tions in the Dębki in 1971 and
Białogóra in 1991, and one gas-con den sate ac cu mu la tion at
Żarnowiec-West in 1987 were dis cov ered (Karnkowski, 1999;
Domżalski et al., 2004; Karnkowski et al., 2010). In the Pol ish
off shore part of the Bal tic re gion, three oil ac cu mu la tions in the 
B3 struc ture in 1981, B8 in 1983, and B34 in 1996, and four
gas-con den sate ac cu mu la tions in B4 in 1991, B6 in 1982, B16
in 1985, and B21 in 1996 were dis cov ered in Mid dle Cam brian
sand stone res er voirs (Domżalski et al., 2004; Karnkowski et
al., 2010). All dis cov ered on- and off shore oil and gas ac cu mu -
la tions are in the Paradoxides paradoxissimus Zone of the
Mid dle Cam brian (Karnkowski et al., 2010). 

Be tween 1976 and 1990 the “Petrobaltic” Joint Pe tro leum
Ex plo ra tion Or ga ni za tion of Po land, the for mer Ger man Dem -
o cratic Re pub lic and the for mer So viet Un ion ex plored oil and
gas fields in the off shore part of the Pol ish part of the Bal tic re -
gion. In 1990, this or ga ni za tion was trans formed into the
“Petrobaltic” S.A. Com pany (from 2010 named LOTOS
Petrobaltic S.A.) as a Pol ish in de pend ent com pany per form ing
pe tro leum ex plo ra tion in the Pol ish Ex clu sive Eco nomic Zone
of the Bal tic Sea. From the end of 1960s in the on shore part of
the Pol ish Bal tic re gion pe tro leum ex plo ra tion was run by
PGNiG S.A. (the Pol ish Oil and Gas Company) (Sikorski and
Solak, 1991). 

The main ob jec tive of the pa pers in this The matic Is sue of the 
Geo log i cal Quar terly is de ter mi na tion of the geo log i cal, geo -
chem i cal and petrophysical con di tions and their in flu ence on the
ex plo ra tion prospectives of con ven tional and un con ven tional
hy dro car bon re sources within the lower Pa leo zoic suc ces sion in
the Pol ish part of the Bal tic re gion. Fur ther more, the haz ard of
geogenic pol lu tion of the Pol ish Bal tic Sea is also dis cussed.

This Vol ume is a con tin u a tion of the The matic Is sue se ries,
ed ited within the Geo log i cal Quar terly over the past few years.
These are “Po land: junc tion of the main geo log i cal prov inces
of Eu rope” (2006, vol. 50, No. 1), “Sta ble iso tope re cords of
en vi ron men tal change” (2005, vol. 49,  No. 2) and
“Multidisciplinary event ap proaches to the De vo nian strati -
graphic re cord” (2004, vol. 48, No. 3). 

The stud ies, the re sults of which are pre sented in this Vol -
ume, were un der taken as part of two pro jects of the Min is try of
the En vi ron ment en ti tled “Ge ol ogy, ecol ogy and pe tro leum of
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the lower Pa leo zoic strata of the Pol ish part of the Bal tic re gion”
(No. 182/2005/Wn-06/FG-sm-tx/D) and “Geo chem i cal in ves ti -
ga tions of the South ern Bal tic Sea to as sess geogenic pol lu tion
and pe tro leum pro spec tive” (No. 407/2005/Wn/-07/FG -
-sm-tx/D) car ried out at the AGH Uni ver sity of Sci ence and
Tech nol ogy in Kraków and the Pol ish Geo log i cal In sti tute – Na -
tional Re search In sti tute in War saw, re spec tively. These pro jects 
were fi nanced by the Na tional Fund for En vi ron men tal Pro tec -
tion and Wa ter Man age ment. 

The au thors of the pa pers con trib ut ing to this vol ume
mainly come from the AGH Uni ver sity of Sci ence and Tech -
nol ogy, Fac ulty of Ge ol ogy, Geo phys ics and En vi ron men tal
Pro tec tion in Kraków and the Pol ish Geo log i cal In sti tute – Na -
tional Re search In sti tute in War saw as well as in two cases the
PGNiG S.A. (Pol ish Oil and Gas Com pany) in War saw and
Zielona Góra, the LOTOS Petrobaltic S.A. Com pany in
Gdańsk and the U.S. Geo log i cal Sur vey in Den ver. As such,
they rep re sent large parts of the Pol ish geo log i cal and pe tro -
leum com mu ni ties that jointly pur sue their re search ef forts. 

CONTENTS 
OF THE THEMATIC VOLUME 

This pa per is an in tro duc tion to this the matic vol ume of the
Geo log i cal Quar terly. The vol ume con tains 13 pa pers pre sent -
ing the re sults of the ge ol ogy, burial and ther mal his tory, eval u -
a tion of hy dro car bon po ten tial, con tent, ge netic type and ma tu -
rity of source rocks, petrophysical prop er ties of res er voir rocks, 
or i gin of oil and nat u ral gas, mod el ling of pe tro leum pro cesses
and eco log i cal stud ies in the Pol ish off shore part of the Bal tic
re gion (Pol ish Ex clu sive Eco nomic Zone of the Bal tic Sea) and 
the ad ja cent on shore area. 

Zdzisław Modliński and Teresa Podhalańska (2010) de -
scribe the lower Pa leo zoic strata in the Pol ish part of the Bal tic
re gion be long ing to the Pre cam brian plat form (East Eu ro pean
Craton) as well as on the Pa leo zoic plat form
(Koszalin–Chojnice Zone) rep re sent ing a pre sumed frag ment
of the Cal edo nian fold and thrust belt. The sed i men tary strata
have been well rec og nized in the Bal tic Ba sin, and the en tire
suc ces sion has been pen e trated in on- and off shore bore holes.
The suc ces sion be gins with de pos its of the Żarnowiec For ma -
tion as cribed to up per most Ediacaran and low er most Cam -
brian, over lain by Mid dle and Up per Cam brian, Or do vi cian
and Pridoli (Si lu rian) siltstones and shales, with sub or di nate
cal car e ous in ter ca la tions in the up per part of the suc ces sion. In
the Koszalin–Chojnice Zone only frag ments of tec toni cally
dis turbed Or do vi cian and Si lu rian shales and siltstones have
been rec og nized. 

Jędrzej Pokorski (2010) pres ents the pres ent-day struc tural
pat tern and di vi sion into tec tonic blocks of the Pol ish parts of
the East Eu ro pean Craton (Pre cam brian plat form) and the East
Eu ro pean Plat form (Pa leo zoic plat form) of the Bal tic re gion.
The plat forms de vel oped due to su per im po si tion of three main
de for ma tion phases: syn-Cal edo nian (af ter the Si lu rian),
syn-Variscan (end of Car bon if er ous and be gin ning of Perm ian) 
and syn-Al pine (lat est Me so zoic or ear li est Ce no zoic). Gen er -

ally, the bound ary be tween these tec tonic ar eas is con sid ered to
run along faults be long ing to the Teisseyre-Tornquist Zone. 

Paweł Poprawa et al. (2010) de scribes the burial his tory
and ther mal evo lu tion of the Pol ish part of the Bal tic re gion re -
con structed for eight bore holes, both off shore A8-1/83,
A23-1/88, B6-1/82 and B4-2A/02, and on shore Białogóra 3,
Dębki 3, Łeba 8 and Żarnowiec IG 1, pen e trat ing the lower Pa -
leo zoic suc ces sion. The burial his tory and ther mal evo lu tion
are used for 1-D (Kosakowski et al., 2010b) and 2-D (Wróbel
and Kosakowski, 2010) mod el ling of pe tro leum pro cesses. 

Paweł Karnkowski et al. (2010) re view pre vi ous stud ies
and re as sess the palaeogeography and sub si dence pat tern, tec -
tonic evo lu tion, source, res er voir and seal rocks, heat flow and
geo ther mal his tory, hy dro car bon gen er a tion and mi gra tion, hy -
dro car bon oc cur rence, his tory of pe tro leum ex plo ra tion and
nonconventional pe tro leum re sources of the Pol ish part of the
Bal tic re gion. 

Dariusz Więcław et al. (2010a) de ter mine the con tent, ge -
netic type and ma tu rity of or ganic mat ter dis persed from the
Lower Cam brian to the Pridoli (Si lu rian) se quence of the Pol -
ish part of the Bal tic re gion based on the re sults of geo chem i cal
anal y ses of a to tal of a 1377 rock sam ples col lected from 38
bore holes in the on shore and off shore ar eas. Four source rock
ho ri zons within the Mid dle Cam brian strata, Up per Cam -
brian–Tremadocian suc ces sion, Caradocian (Up per Or do vi -
cian) and Llandovery (Si lu rian) strata were se lected. The best
source rocks for con ven tional oil and nat u ral gas were found in
the Up per Cam brian–Tremadocian suc ces sion. Caradocian
(Up per Or do vi cian) and Llandovery (Si lu rian) strata seem to be 
the best for un con ven tional shale gas re sources. 

Paweł Kosakowski et al. (2010a) de scribe the lower Pa leo -
zoic source rocks in the off shore parts of the Gryfice and
Kołobrzeg blocks of the Pa leo zoic plat form in terms of or ganic
geo chem i cal study and nu mer i cal mod el ling. The geo chem i cal
study re vealed the pres ence of ef fec tive source rocks in
Caradocian strata, but with low hy dro car bon po ten tial. The re -
main ing lower Pa leo zoic source rock ho ri zons have not been
doc u mented by core sam ples. The tim ing of hy dro car bon gen -
er a tion and ex pul sion was mod elled for the K1-1/86 and
L2-1/87 bore holes lo cated on the Gryfice and Kołobrzeg
blocks, re spec tively. The lack of any dis cov ered ac cu mu la tions 
could be the re sult of hy dro car bon leak ing caused by tec tonic
de for ma tion and in ten sive ver ti cal fault block move ments. 

Maciej Kotarba (2010) dem on strates the or i gin of hy dro -
car bon gases as so ci ated with oil and con den sate ac cu mu la -
tions within the Mid dle Cam brian sand stone res er voir in the
Pol ish part of the Bal tic re gion based on re sults of mo lec u lar
anal y ses, sta ble car bon iso topes of meth ane, eth ane and pro -
pane, and sta ble hy dro gen iso topes of meth ane of four sam -
ples from the off shore B3-4/91 and B3-9/95 bore holes and
two in ter vals in the B7-1/91 bore hole, and four sam ples from
the on shore Dębki 2, Dębki 5K, Malbork IG 1 and
Żarnowiec 7 bore holes. The nat u ral gases are com pared to the
gases gen er ated from three rock sam ples of the Up per Cam -
brian–Tremadocian source rocks by hy drous py rol y sis at
330°C for 72 h, which en abled the au thor to dif fer en ti ate and
eval u ate thermogenic and mi cro bial com po nents. 

Dariusz Więcław et al. (2010b) de scribe the or i gin of oil
from ac cu mu la tions within the Mid dle Cam brian sand stone
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res er voir from both off shore and on shore ar eas of the Pol ish
part of the Bal tic re gion based on the re sults of den sity, frac -
tion, sul phur con tent, biomarker and sta ble car bon iso tope
anal y ses of 21 sam ples. 

Dariusz Więcław et al. (2010c) es ti mate ki netic pa ram e ters
for oil gen er a tion and ex pul sion from the Up per Cam -
brian–Tremadocian source rock suc ces sion of the Bal tic re gion 
by two meth ods: 

– or ganic sul fur con tent in kerogen,
– hy drous py rol y sis ex per i ments con ducted at 330 and

355°C for 72 h, then ap ply ing these es ti mated HP ki netic pa -
ram e ters at geo log i cal heat ing rates of 1 and 10°C/m.y. 

Ki netic pa ram e ters of kerogen, as for the burial his tory and
ther mal evo lu tion (Poprawa et al., 2010) are used for 1-D
(Kosakowski et al., 2010a, b) and 2-D (Wróbel and
Kosakowski, 2010) mod el ling of pe tro leum pro cesses. 

Ro man Semyrka et al. (2010) as sess the petrophysical
prop er ties of the lithostratigraphical suc ces sions of the lower
Pa leo zoic strata, mainly the Mid dle Cam brian res er voir rock in
the Pol ish part of the Bal tic re gion be tween the Koszalin and
Kuźnica fault zones by means of mer cury porosimetry and well 
log ging re sults. The porosimetric mea sure ments al low one to
de ter mine crit i cal rock pa ram e ters and to dis tin guish ge netic
types of res er voirs. More over, the well logs en able one to iden -
tify the Mid dle Cam brian rock in well sec tions and to dis tin -
guish sev eral lithostratigraphic units. 

Paweł Kosakowski et al. (2010b) pres ent re sults of the 1-D
mod el ling of hy dro car bon gen er a tion and ex pul sion pro cesses
as well as the tim ing of hy dro car bon gen er a tion in pro files of
eight boreholes: A8-1/83, A23-1/88, B6-1/82, B4-2A/02,
Białogóra 3, Dębki 3, Łeba 8 and Żarnowiec IG 1 for four
source rock successions: the Mid dle Cam brian, the Up per
Cam brian–Tremadocian, the Caradocian (Up per Or do vi cian),
and the Llandovery and Wen lock (Si lu rian). 

Magdalena Wróbel and Paweł Kosakowski (2010) pres ent
re sults of the 2-D mod el ling of hy dro car bon gen er a tion, ex pul -
sion, mi gra tion and ac cu mu la tion pro cesses for four Mid dle
Cam brian, Up per Cam brian–Tremadocian, Caradocian and
Llandovery source rock units along the 127.3 km long
236-M2-76 cross-sec tion be tween the A8-1/83 and B6-1/82
bore holes lo cated in the north ern off shore part of the Darłowo,
Słupsk and Łeba blocks and the 39.5 km long 83-01-93T
cross-sec tion lo cated along the south ern on shore part of the
Słupsk and Łeba blocks. 

Krzysztof Jaworowski et al. (2010) de scribe the mod ern
mi gra tion of harm ful geogenic sub stances into bot tom sed i -
ments and bot tom wa ter in the Pol ish Ex clu sive Eco nomic
Zone of the Bal tic Sea. A geogenic sub stance is a fluid (gas or
liq uid) whose for ma tion, chem i cal com po si tion and phys i cal
prop er ties re sult from nat u ral geo log i cal pro cesses. The bed -
rock of the Bal tic Sea con tains rocks which are sources of
geogenic pol lut ants mi grat ing along fault zones and
pinchouts of sed i men tary for ma tions. The pol lut ant source
rocks in clude: oil- and gas-bear ing res er voir rocks (Mid dle
Cam brian, Rotliegend, Zechstein and Car bon if er ous); black
shales (lower Pa leo zoic); ef fu sive rocks (Rotliegend); salts
(Zechstein), res er voir rocks for min eral and ther mal wa ters
(Pa leo zoic and Me so zoic). 

CONCLUSIONS AND OUTLOOK 

The best source-rocks are in the Up per Cam -
brian–Tremadocian suc ces sion on the Pre cam brian plat form.
Other lev els – Mid dle Cam brian, Caradocian and Llandovery – 
can be also con sid ered as sources of hy dro car bons (Więcław et
al., 2010a). The po ten tial source rock ho ri zons on the Pa leo -
zoic plat form (Gryfice and Kołobrzeg blocks) were
geochemically doc u mented only within the Caradocian strata.
The or ganic car bon con tent (TOC) is low, usu ally be low 0.3%,
and the hy dro car bon po ten tial does not ex ceed 250 mg HC/g
TOC (Kosakowski et al., 2010a). Oil, con den sate and gas ac -
cu mu lated in Mid dle Cam brian sand stone res er voirs both in
on shore and off shore de pos its on the Łeba Block have a
multi-stage or i gin. Meth ane, a thermogenic gas mainly also
con tains an in sig nif i cant mi cro bial com po nent which in di cates
that the traps within the Mid dle Cam brian sand stone res er voir
had al ready been formed and sealed when mi gra tion of mi cro -
bial meth ane took place. Succesively, the traps were sup plied
by new por tions of thermogenic gas eous hy dro car bons as well
as early con den sate and oil (Kotarba, 2010). Oil and gas from
both on shore and off shore ac cu mu la tions were gen er ated by
oil-prone Type II kerogen (Kotarba, 2010; Więcław et al.,
2010b). The prob lem of the pe tro leum sys tem of the lower Pa -
leo zoic suc ces sion in the Pol ish part of the Bal tic re gion was
solved by ac count ing for the func tional scheme of thresh old pa -
ram e ters of the de vel op ment of hy dro car bon gen er a tion, ex plo -
ra tion, mi gra tion and ac cu mu la tion pro cesses (Magoon and
Dow, 1994) and cri te ria of dis tri bu tion of source po ten tial in -
dex (SPI). Traps formed from the end of the Si lu rian to the end
of the Car bon if er ous (Westphalian?). More over, in the south -
ern zone of study area up lift move ments have been in ferred
around the Cre ta ceous–Paleogene bound ary, which may have
re sulted in the re build ing of traps. Re sults of 1-D and 2-D mod -
el ling re veal (Kosakowski et al., 2010b; Wróbel and
Kosakowski, 2010) that hy dro car bon gen er a tion, ex pul sion
and mi gra tion pro cesses took place in the De vo nian and Car -
bon if er ous. Re newal of tec ton ics in the area and pos si ble re -
struc tur ing of the traps caused pres er va tion of hy dro car bon ac -
cu mu la tion to fi nally take place af ter post-Cre ta ceous in ver -
sion. The crit i cal mo ment is at trib uted to the time of max i mal
sub si dence of the ba sin, i.e. at the end of the Westphalian
(Poprawa et al., 2010). 

Based on source rock-oil-gas cor re la tion (Kotarba, 2010;
Więcław et al., 2010a, b), one- and two-di men sional mod el ling
(Kosakowski et al., 2010b; Wróbel and Kosakowski, 2010) and
anal y sis of the pe tro leum sys tem (Kotarba et al., 2010) rank ing
of ar eas of prospectivity for con ven tional pe tro leum ex plo ra tion
were es tab lished on the Pre cam brian plat form (Fig. 1): (II) good
for oil and gas, (III) me dium for oil and con den sate and good for
gas, (IV) low for gas, and (V) min i mal for oil and gas. More over, 
a mi gra tion area (I) was es tab lished on the Pre cam brian plat form
where oil and gas ac cu mu la tions (B3, B4 and B8) oc cur. The
rank ing also cov ers area (VI) of low prospectivity for oil and gas
ex plo ra tion for the Pa leo zoic plat form.

In the last few years spe cial at ten tion has been paid to the
Caradocian and Llandovery as well as the Up per Cam -
brian–Tremadocian claystone-siltstone suc ces sions for eval u a -
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tion of re sources of un con ven tional shale gas (Poprawa, 2010).
The main cri te ria of the eval u a tion of shale gas re sources are
tec tonic set ting and thick ness as well as geo chem i cal char ac ter -
is tics of claystone-siltstone suc ces sions (Curtis, 2002). The
con tent, ge netic type and ma tu rity of dis persed or ganic mat ter
within these suc ces sions were by de scribed Więcław et al.
(2010). In the Pol ish part of the Bal tic re gion there should oc -
cur con sid er able re sources of shale gas. 
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Fig. 1. Prospectivity pe tro leum ex plo ra tion in the Pol ish part of the Bal tic re gion (Kotarba et al., 2010) 

Fault sys tem and lo ca tion of pos si ble traps af ter Pokorski (2010) and Domżalski and Mazurek (2003)



REFERENCES

CURTIS J. B. (2002) – Frac tured shale-gas sys tems. Am. Ass. Petrol. Geol. 
Bull., 86 (11): 1921–1938. 

DOMŻALSKI J., GÓRECKI W., MAZUREK A., MYŚKO A.,
STRZETELSKI W. and SZAMAŁEK K. (2004) – The pros pects for
pe tro leum ex plo ra tion in the east ern sec tor of South ern Bal tic as re -
vealed by sea bot tom geo chem i cal sur vey cor re lated with seis mic data. 
Prz. Geol., 52 (8/2): 792–799. 

DOMŻALSKI J. and MAZUREK A. (2003) — Petrobaltic – dzisiaj. Prz.
Geol., 51 (9): 791–793. 

JAWOROWSKI J., WAGNER R., MODLIŃSKI Z., POKORSKI J.,
SOKOŁOWSKI A. and SOKOŁOWSKI J. (2010) – Ma rine
ecogeology in semi-closed ba sin: case study on a threat of geogenic
pol lu tion of the south ern Bal tic Sea (Pol ish Ex clu sive Eco nomic
Zone). Geol. Quart., 54 (2): 267–288.

KARNKOWSKI P. (1999) – Oil and gas de pos its in Po land. The
Geosynoptics Soc. “Geos”, Kraków.

KARNKOWSKI P. H., PIKULSKI L. and WOLNOWSKI T. (2010) – Pe -
tro leum ge ol ogy of the Pol ish part of the Bal tic re gion – an over view.
Geol. Quart., 54 (2): 143–158. 

KOSAKOWSKI P., WRÓBEL M. and POPRAWA P. (2010a) – Hy dro car -
bon gen er a tion/ex pul sion mod el ling of the lower Pa leo zoic po ten tial
source rocks in the Gryfice and Kołobrzeg blocks (NW Po land). Geol.
Quart., 54 (2): 183–196.

KOSAKOWSKI P., WRÓBEL M. and POPRAWA P. (2010b) – Hy dro car -
bon gen er a tion and ex pul sion mod el ling of the lower Pa leo zoic source 
rocks in the Pol ish part of the Bal tic re gion. Geol. Quart., 54 (2):
241–256.

KOTARBA M. J. (2010) – Or i gin of hy dro car bon gases ac cu mu lated in the
Mid dle Cam brian res er voirs of the Pol ish part of the Bal tic re gion.
Geol. Quart., 54 (2): 197–204. 

KOTARBA M. J., KOSAKOWSKI P., WRÓBEL M. and WIĘCŁAW D.
(2010) – Pe tro leum sys tem and hy dro car bon ex plo ra tion po ten tial of
the Lower Pa leo zoic strata of the Pol ish Bal tic re gion. Ma rine and
Petrol. Geol., 29 (in press). 

MAGOON L. B. and DOW W. G. (1994) – The pe tro leum sys tem. Am.
Ass. Petrol. Geol.  Mem., 60: 3–23. 

MODLIŃSKI Z. and PODHALAŃSKA T. (2010) – Out line of the li thol -
ogy and depositional fea tures of the lower Pa leo zoic strata in the Pol -
ish part of the Bal tic re gion. Geol. Quart., 54 (2): 109–121. 

POKORSKI J. (2010) – Geo log i cal sec tion through the lower Pa leo zoic
strata of the Pol ish part of the Bal tic re gion. Geol. Quart., 54 (2):
123–130. 

POPRAWA P. (2010) – Shale gas po ten tial of the Lower Pa leo zoic com plex 
in the Bal tic and Lublin-Podlasie bas ins (in Pol ish with Eng lish sum -
mary). Prz. Geol., 58 (3): 226–249. 

POPRAWA P., KOSAKOWSKI P. and WRÓBEL M. (2010) – Burial and
ther mal his tory of the Pol ish part of the Bal tic re gion. Geol. Quart., 54
(2): 131–142. 

SEMYRKA R., JARZYNA J., SEMYRKA G., KAZMIERCZUK M. and
PIKULSKI L. (2010) – Res er voir pa ram e ters of lithostratigraphic suc -
ces sion of the lower Palaeozoic strata in the Pol ish part of the Bal tic re -
gion based on lab o ra tory stud ies and well logs. Geol. Quart., 54 (2):
227–240. 

SIKORSKI B. and SOLAK M. (1991) – Oil and gas bear ing strata of Cam -
brian age and bi tu mi nous ac cu mu la tion con di tions over the Łeba up -
lift ing (in Pol ish with Eng lish sum mary). Nafta, 47 (4–6): 49–55.  

ULMISHEK G. (1990) – Geo logic evo lu tion and pe tro leum re sources of
the Bal tic Ba sin. In: In te rior Cratonic Bas ins (eds. M.W. Leighton, D.
R. Kolata, D. F. Oltz and J. J. Eidel). Am. Ass. Petrol. Geol. Mem., 51:
603–632.

VOSYLIUS G. B., ed. (1987) – Neftyanye mestorozdenya Pribaltiki. Izd.
Mokslas, Vilnius.  

WIĘCŁAW D., KOTARBA M. J. and KOWALSKI A. (2010a) – Or i gin of
oils ac cu mu lated in the Mid dle Cam brian res er voirs of the Pol ish part
of the Bal tic re gion. Geol. Quart., 54 (2): 205–216.

WIĘCŁAW D., LEWAN M. D. and KOTARBA M. J. (2010b) – Es ti ma tion
of hy drous-py rol y sis ki netic pa ram e ters for oil gen er a tion from Bal tic
Cam brian and Tremadocian source rocks with Type-II kerogen. Geol.
Quart., 54 (2): 217–226.

WIĘCŁAW D., KOTARBA M. J., KOSAKOWSKI P., KOWALSKI A. and 
GROTEK I. (2010c) – Hab i tat and hy dro car bon po ten tial of the lower
Pa leo zoic source rocks in the Pol ish part of the Bal tic re gion. Geol.
Quart., 54 (2): 159–182. 

WRÓBEL M. and KOSAKOWSKI P. (2010) – 2-D mod el ling of pe tro leum 
pro cesses of the Lower Palaeozoic strata in the Pol ish part of the Bal tic 
re gion. Geol. Quart., 54 (2): 257–260. 

ZDANAVICIUTE O. and LAZAUSKIENE J. (2004) – Hy dro car bon mi -
gra tion and en trap ment in the Bal tic Syneclise. Org. Geochem., 35 (4):
517–527.

ZDANAVICIUTE O. and LAZAUSKIENE J. (2007) – The pe tro leum po -
ten tial of the Si lu rian suc ces sion in Lith u a nia. J. Petrol. Geol., 30 (4):
325–337. 

Geology, ecology and petroleum of the lower Paleozoic strata in the Polish part of the Baltic region 107


