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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 
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Kosakowski P., Wróbel M. and Poprawa P. (2010) – 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. Warszawa. 

The burial his tory, ther mal ma tu rity, and tim ing of hy dro car bon gen er a tion of four source rock suc ces sions were mod elled: the Mid dle
Cam brian, the Up per Cam brian–Tremadocian, the Up per Or do vi cian (Caradocian) and the lower Si lu rian (Llandovery and Wen lock).
The 1-D mod el ling was car ried out in pro files of eight bore holes through out the west ern Bal tic re gion. Four se lected bore holes are lo -
cated off shore: A8-1/83, A23-1/88, B6-1/82 and B4-2A/02, and four on shore: Białogóra 3, Dębki 3, Łeba 8 and Żarnowiec IG 1. The
ther mal ma tu rity of source rocks is the high est in the deeper bur ied west ern part of the ba sin and de creases from the west to the east and
north-east to wards the ba sin mar gins. The lower Pa leo zoic source rocks con tain oil-prone Type-II kerogen. The mod el ling in di cated that
the on set of pe tro leum gen er a tion from the lower Pa leo zoic source rocks oc curred from the Early De vo nian through the early Car bon if er -
ous pe riod. The peak of hy dro car bon gen er a tion took place from the Late De vo nian to the Tournaisian. The ma jor ity of hy dro car bons
gen er ated were ex pelled dur ing the lat est Early De vo nian and Car bon if er ous, and  oil has not been ex pelled from source rock only in the
east ern off shore part of the ba sin. 
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INTRODUCTION 

The aim of this pa per is to show pro cesses of gen er a tion
and ex pul sion of hy dro car bons from lower Pa leo zoic source
rocks in the Pol ish part of the Bal tic re gion. Lithostratigraphic
sec tions of bore holes from the off shore Bal tic re gion: A8-1/83,
A23-1/88, B6-1/82, B4-2A/02 and on shore: Białogóra 3,
Dębki 3, Łeba 8 and Żarnowiec IG 1 were used for mod el ling
these pro cesses (Fig. 1 and Ta bles 1–3). 

The mod el ling in cor po rated re sults of burial and ther mal
his tory re con struc tions for the boreholes, with res to ra tion of
thick ness of eroded sed i ments and heat flow changes in time
be ing of par tic u lar im por tance for the cur rent study with burial
and ther mal his tory con strained, the fol low ing ba sic gen er a tion 
con di tions were es tab lished for the in di vid ual bore holes with
the use of 1-D numerical modelling: 

– time and depth iden ti fi ca tion of or ganic mat ter ther mal
ma tu rity in ter vals; 

– po si tion of gen er a tion phases and trans for ma tion de gree 
of kerogen; 

– amount of gen er ated and ex pelled hy dro car bon mass. 

MODELLING PROCEDURE 

1-D mod el ling of se lected bore holes was per formed us ing
BasinMod™ soft ware (BMRM 1-D, 2006). The mod el ling ap -
proach adopted in the soft ware re quires in put data which de -
scribe the pres ent-day geo log i cal sit u a tion as a re sult of past
events. On this ba sis the geo log i cal his tory is sim u lated from
the old est event to the most re cent one (Nikishin et al., 1996;
Poprawa et al., 1999, 2010; Pokorski, 2010). Rock prop er ties –
den sity, po ros ity, per me abil ity and ther mal con duc tiv ity are
mod elled along with their ther mal his tory. BasinModTM soft -
ware pro vides an ex tended da ta base of var i ous lithological
types de fined by the phys i cal prop er ties men tioned above



(BMRM 1-D, 2006). The de tails of prin ci ples of the mod el ling
tech nique are given in Welte et al. (1997). Ther mal evo lu tion is 
sim u lated on the ba sis of bound ary as sign ments ap plied to cer -
tain time steps. As signed pa ram e ters are 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 ture as sign ment for the past stages of ba sin his tory can
only be es ti mated based on the gen eral tec tonic set ting and evo -
lu tion of the re gion in ves ti gated (Besse and Courtillot, 1991;
van der Voo, 1993; Yalcin et al., 1997; Allen and Allen, 2005;
Golonka, 2009). To de ter mine the mag ni tude of burial and ero -
sion Rock-Eval Tmax tem per a ture and reflectance of
vitrinite-like macerals (Ro) data (Więcław et al., 2010a) were
used. Es ti ma tion of eroded thick nesses has to be ac com pa nied
by test ing var i ous palaeo-heat flow mod els (Poprawa et al.,
1999, 2010). The ther mal ma tu rity of or ganic mat ter was cal cu -
lated by the EASY%Ro method (Swee ney and Burnham,
1990). Gen er a tion and ex pul sion of hy dro car bons were cal cu -
lated by LLNL model (Ungerer et al., 1988; Forbes et al.,
1991; BMRM 1-D, 2006) and the use of ki netic pa ram e ters
Ea = 57.5 (kcal/mol) and A0 = 2.508E + 28 (1/m.y.) for Cam -
brian source rock, and Ea = 61.9 (kcal/mol) and A0 = 7.073E +
29 (1/m.y.) for Or do vi cian source rock, cal cu lated by Więcław
et al. (2010b). 

MODELLING OF THE MATURATION HISTORY
OF THE LOWER PALEOZOIC SOURCE ROCKS 

Ther mal anal y sis of or ganic mat ter in the lower Pa leo zoic
strata in the study area was made spe cif i cally for each of the
source in ter vals de ter mined, i.e. Mid dle Cam brian, up per Cam -
brian–Tremadocian, Up per Or do vi cian (Caradocian) and
lower Si lu rian (Llandovery and Wen lock). 

With the ther mal con di tions adopted for the gen er a tion
mod el ling (see Poprawa et al., 2010), as well as the mag ni tude
of the Early De vo nian ero sion of 100 m and post-Westphalian
of 1100–1900 m (Ta bles 1–3), the Mid dle Cam brian source
rocks – the Eccaparadoxides oelandicus and the low er most
part of the Paradoxides paradoxissimus Zone (see Modliński
and Podhalańska, 2010) reached an early stage of ther mal ma -
tu rity (0.5–0.7% Ro) at the turn of the Si lu rian and De vo nian
(Fig. 2). That ma tu rity stage has been de vel oped suc ces sively
later in time from the vi cin ity of the Teisseyre-Tornquist Zone
in the west to wards the cen tral part of the Bal tic re gion (Kanev
et al., 1994; Karnkowski, 2003; Zdanaviciute and Lazauskiene, 
2004; Poprawa and Grotek, 2005; Grotek, 2006; Więcław et
al., 2010a). In the Darłowo and Słupsk blocks, the Mid dle
Cam brian source rocks ex ceeded the ma tu rity thresh old con di -
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Fig. 1. Sketch tec tonic map of the Pol ish part of the Bal tic region and lo ca tion of 1-D mod elled bore holes

Fault sys tem af ter Pokorski (2010)
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tions for hy dro car bon gen er a tion of 0.5% Ro as early as the
Lud low (Fig. 3). The east ern limit of the early stage of ther mal
ma tu rity was reached in the Łeba Block in the time in ter val be -
tween the end of the Lud low and the be gin ning of the
Lochkovian (Fig. 4). The Mid dle Cam brian source rocks suc -
ces sively reached the main phase of the “oil win dow” (0.7 to
1.0% Ro) around the Pridoli–Lochkovian bound ary, as ob -
served in off shore bore holes of the Darłowo and Słupsk blocks, 
and on the on shore Łeba Block (Figs. 3 and 4). The off shore
bore holes of the Łeba Block reached the main ma tu rity phase
in the Emsian (B6-1/82 bore hole) or even Tournaisian

(B4-2A/02 bore hole) (Figs. 2 and 4). The late stage of ther mal
ma tu rity in the “oil win dow” stage (1.0 to 1.3% Ro) was
reached in a con sid er able part of the off shore area. In bore holes 
of the Darłowo and Słupsk blocks the source rocks reached this
stage in the Early De vo nian (Emsian – Łeba 8 bore hole) to
early Car bon if er ous in ter val (Tournaisian – A8-1/83 bore hole)
(Figs. 2 and 3). On the Łeba Block the source rock reached the
late stage of ther mal ma tu rity only in part of the  sec tions ana -
lysed. This phase was not reached by the Mid dle Cam brian in
the off shore bore holes on the Łeba Block (B6-1/82 and
B4-2A/02 bore holes; Figs. 2 and 4). At this stage ma tu rity was
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T a  b l e  2

Pa ram e ters for burial his tory re con struc tion in off shore part of the Łeba Block (west ern part of the Bal tic region)

Ab bre vi a tions as in Ta ble 1
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reached in a broad depth in ter val from ca. 2500 m (A23-1/88
bore hole) to more than 3500 m (Dębki 3 bore hole). Source
rocks in bore holes on the Darłowo and Słupsk blocks (A8-1/83
and A23-1/88 bore holes) and some bore holes on the Łeba
Block (Białogóra 3 and Żarnowiec IG 1 bore holes) reached the
ma tu rity stage of the “gas win dow” (1.3 to 2.6% Ro) dur ing the
Tournaisian and Visean, at a depth of burial of 3000–4000 m
(Figs. 2–4). 

The Up per Cam brian–Tremadocian (in on shore sec tions
only the Up per Cam brian) source rocks reached the early
stage of ther mal ma tu rity in the same strati graphic in ter val as
did the Mid dle Cam brian source rocks, i.e. around the Si lu -

rian–De vo nian bound ary (Fig. 2). This is a re sult of a sig nif i -
cant rate of de po si tion of the Si lu rian strata and rel a tively
small thick ness of the Mid dle and Up per Cam brian strata. The 
main and late stages of the “oil win dow” were reached dur ing
a sim i lar burial time (Figs. 2–4). One of the ex cep tions is the
A23-1/88 bore hole, where the late stage of the “oil win dow”
of the Mid dle Cam brian source rocks de vel oped at the be gin -
ning of the Frasnian, and for the Up per Cam brian ones dur ing
the Famennian (Fig. 2). Also in B6-1/82, the Łeba 8 and
Żarnowiec IG 1 bore holes, the Up per Cam brian source rocks
en tered the stage ca. 15–25 m.y. later com pared to the Mid dle
Cam brian rocks (Figs. 2–4). Apart from off shore A8-1/83
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Fig. 2. Ma tu rity evo lu tion curves for: A – Mid dle Cam brian and B – Up per Cam brian–Lower Or do vi cian
(Tremadocian) source rocks of lower Pa leo zoic strata in pro files of the bore holes ana lysed 

Pr – Pre cam brian, Cm – Cam brian, O – Or do vi cian, S – Si lu rian, D – De vo nian, C – Car bon if er ous, P – Perm ian,
T – Tri as sic, J – Ju ras sic, Cr – Cre ta ceous, Pg – Paleogene, N – Neo gene 



bore hole and on shore Żarnowiec IG 1 bore hole, the Up per
Cam brian–Tremadocian source rocks did not reach the “gas
win dow” stage (Fig. 4). Post-Westphalian ero sion in ter rupted 
the burial pro cess, and sub se quent lim ited Me so zoic burial
did not al low in crease of kerogen ma tu rity of the lower Pa leo -
zoic strata (Figs. 2–4). 

The ther mal ma tu rity his tory of the Caradocian and lower
Si lu rian source rocks was sim i lar to that of the Cam brian and

Lower Or do vi cian source rocks (Fig. 5). The ob served few mil -
lion years de lay in time in en ter ing in di vid ual mat u ra tion zones
is a re sult of dif fer ent po si tion in the sec tion. In the Łeba 8 and
Żarnowiec IG 1 bore holes only, this de lay of doz ens mil lion of
years is re ferred to higher stages of kerogen trans for ma tion
(Figs. 3 and 4). 
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Fig. 3. Burial his tory curves for se lected lithostratigraphic suc ces sions with ther mal ma tu rity zones in: 
A – bore hole A8-1/83 on the Darłowo Block and B – the Łeba 8 bore hole on the Słupsk Block

Cm1 – Lower Cam brian, Cm2 – Mid dle Cam brian, Cm3 – up per Cam brian, Oar – Or do vi cian (Arenigian), Ok – Or do vi cian (Caradocian),
Oas – Or do vi cian (Ashgillian), Sp – Si lu rian (Pridoli), Slu – Si lu rian (Lud low), Sw – Si lu rian (Wen lock), Sld – Si lu rian (Llandovery), P2 – 
up per Perm ian, T1 – Lower Tri as sic, J1 – Lower Ju ras sic, Cr1 – Lower Cre ta ceous, E – Eocene, Q – Qua ter nary; other ab bre vi a tions as in
Fig ure 2



MODELLING OF HYDROCARBON
GENERATION 

Mod el ling of hy dro car bon gen er a tion from the Mid dle
Cam brian source rocks re vealed that they reached the en tire
gen er a tion range from the early to the late stage. In the Darłowo 
Block, in bore hole A8-1/83, the Mid dle Cam brian source rocks 
reached the early phase (10–25% of gen er a tion po ten tial) dur -
ing the Famennian, at a burial depth be low 3100 m and at tem -

per a tures above 120°C (Figs. 6 and 7). The main phase
(25–65% of gen er a tion po ten tial) was reached at the be gin ning
of the Tournaisian, and the fi nal phase (65–90% of gen er a tion
po ten tial) at its end (Fig. 6). The Mid dle Cam brian lev els on the 
Darłowo Block, in the zone of bore hole A8-1/83 de pleted its
gen er a tion po ten tial around the Tournaisian–Visean bound ary
reach ing 10% of trans for ma tion (Fig. 6). On the Słupsk Block
(A23-1/88 and Łeba 8 bore holes) the source rocks reached the
early stage of ma tu rity at the be gin ning of the De vo nian at a
burial depth of 2400–3100 m and tem per a tures over 120°C
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Fig. 4. Burial his tory curves for se lected lithostratigraphic suc ces sions with ther mal ma tu rity zones in A – bore hole
B6-1/82 on the off shore part and B – the Żarnowiec IG 1 bore hole on the on shore part of the Łeba Block 

Ot – Or do vi cian (Tremadocian), T3 – Up per Tri as sic, J2 – Mid dle Ju ras sic, Cr2 – Up per Cre ta ceous;
other ab bre vi a tions as in Fig ures 2 and 3 



(Figs. 6 and 8). The main and late stages were reached dur ing
the Pragian, at a depth in ter val of 2400–3100 m and tem per a -
tures over 140°C, ex haust ing their gen er a tion po ten tial around
the De vo nian–Car bon if er ous bound ary (Fig. 7). On the Łeba
Block the de vel op ment of gen er a tion stages var ied con sid er -
ably in ki netic mod el ling. In the model as sumed (Więcław et
al., 2010b), for the off shore part of the Łeba Block, the Mid dle
Cam brian source rocks reached the ini tial stage of hy dro car bon 
gen er a tion, or even en tered the main stage, in the case of bore -
hole B6-1/82, dur ing the Tournaisian and Visean (Figs. 6
and 8). In the on shore part the source rocks reached the en tire
gen er a tion po ten tial from the early to the main stage, and lo -
cally even the late stage. In that area, in the Białogóra 3 and

Dębki 3 bore holes, the early stage was reached in the
Lochkovian and Eifelian at tem per a tures over 120°C and burial 
depths of ca. 2700 and 3000 m, re spec tively. The main stage of
hy dro car bon gen er a tion took place in the Pragian and
Famennian, and the late stage in the Eifelian and Tournaisian
(Fig. 6). The de gree of kerogen trans for ma tion ob tained dur ing
ki netic trans for ma tions was com plete in both bore holes. As far
as ki netic trans for ma tions go, a slightly dif fer ent his tory of hy -
dro car bon gen er a tion was ob served in the Żarnowiec IG 1
bore hole. This was a re sult of con sid er ably higher de gree of
kerogen trans for ma tion in the Mid dle Cam brian strata com -
pared to that in the Białogóra 3 and Dębki 3 bore holes. In the
Żarnowiec IG 1 bore hole the early stage was reached at the be -
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Fig. 5. Ma tu rity evo lu tion curves for: A – Up per Or do vi cian (Caradocian) and B – lower Si lu rian
(Llandovery/Wen lock) source rocks of lower Pa leo zoic strata in pro files of the bore holes ana lysed 

Ab bre vi a tions as in Fig ure 2 



gin ning of the Lochkovian be low 3200 m and at tem per a tures
over 130°C (Fig. 8). The main stage was reached around the
Lochkovian–Pragian bound ary, and the late stage in the
Pragian. Ki netic trans for ma tions re sulted in com plete trans for -
ma tion of the Mid dle Cam brian kerogen in the Żarnowiec IG 1
bore hole (Fig. 6). 

Suc ces sive gen er a tion stages of the Up per Cam -
brian–Tremadocian source rocks were ob tained in sim i lar
time-depth in ter vals to those in the Mid dle Cam brian (Fig. 6).
The source rocks on the Darłowo Block reached the early
stage of hy dro car bon gen er a tion around the De vo nian–Car -
bon if er ous bound ary and be came com pletely de pleted of its
gen er a tion po ten tial by the end of the Tournaisian (Figs. 6
and 7). The Up per Cam brian–Tremadocian source rocks on

the Słupsk Block reached the early stage in the Pragian and
the main stage in the Emsian (Figs. 6 and 7). The late stage of
hy dro car bon gen er a tion was reached on this tec tonic block
within a broad time in ter val of the Late De vo nian (Fig. 6). On
the off shore part of the Łeba Block in B6-1/82 bore hole the
gen er a tion reached only the early phase in the Lochkovian at a 
depth of 2750 m and at tem per a tures over 120°C (Fig. 8). On
the on shore area of the Łeba Block the early stage of hy dro -
car bon gen er a tion was en tered by the Up per Cam brian source
rocks in the Żarnowiec IG 1 bore hole dur ing the Lochkovian,
in the Białogóra 3 bore hole in the Emsian and in the Dębki 3
bore hole in the Frasnian (Figs. 6 and 8). In the Żarnowiec IG 1 
bore hole the main gen er a tion stage was reached in the
Emsian, and the late stage in the Frasnian at depths of
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Fig. 6. Trans for ma tion ra tio of kerogen in: A – Mid dle Cam brian and B – Up per Cam brian–Lower Or do vi cian
(Tremadocian) source rocks of lower Pa leo zoic strata in pro files of the bore holes ana lysed 

Ab bre vi a tions as in Fig ure 2 



2900–3500 m and tem per a tures of 130–140°C (Fig. 8). In the
Dębki 3 and Białogóra 3 bore holes the main stage was ini ti -
ated in the Eifelian, and con tin ued through out the Famennian. 
At the be gin ning of the Tournaisian the source rocks en tered
the late stage, which was reached in the depth in ter val of
3100–3400 m and a tem per a ture of 130°C. In all the bore -
holes ana lysed, i.e. the Żarnowiec IG 1, Białogóra 3 and

Dębki 3 bore holes, kerogen trans for ma tion was com pleted in
the early Car bon if er ous (Fig. 6). 

The other Caradocian and lower Si lu rian (Llandovery)
source lev els de ter mined en tered stages of hy dro car bon gen er -
a tion at a sim i lar time, and the de gree of kerogen trans for ma -
tion was as for the Up per Cam brian–Tremadocian source rocks 
(Figs. 7–9). 
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Fig. 7. Burial his tory curves for lower Paleozoic source rocks with gen er a tion stages in:
 A – bore hole A8-1/83 on the Darłowo Block and B – the Łeba 8 bore holes on the Słupsk Block

Ab bre vi a tions as in Fig ure 2 



AMOUNT OF HYDROCARBON GENERATION
AND EXPULSION 

1-D mod el ling al lowed cal cu la tion of the amount of hy dro -
car bon gen er a tion and ex pul sion po ten tial from the lower
Paleozoic source rocks. The dif fer ences in the de gree of trans -
for ma tion of kerogen ob served in ki netic stud ies be tween in di -

vid ual tec tonic blocks in the west ern part of the Bal tic re gion
also im pacted on the gen er ated hy dro car bon masses. 

On the Darłowo and Słupsk blocks where the trans for ma tion
ra tio of kerogen was the high est, the gen er a tion po ten tial var ies
con sid er ably. From the Mid dle Cam brian, Caradocian and lower 
Si lu rian source rocks, only a small amount of hy dro car bons have 
been gen er ated, usu ally be low 10 ´ 10–3 m3 HC/m3 s.r. (source
rock). In the Łeba 8 bore hole only ap prox i mately 25 ´ 10–3 m3
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Fig. 8. Burial his tory curves for lower Paleozoic source rocks with gen er a tion stage in:
 A – bore hole B6-1/82 on the off shore part and B – the Żarnowiec IG 1 borehole

on the on shore part of the Łeba Block 

Ab bre vi a tions as in Fig ures 2 and 7 



HC/m3 s.r. was gen er ated from the Caradocian de pos its
(Fig. 10). The Up per Cam brian–Tremadocian source rocks have 
gen er ated con sid er ably more hy dro car bons, up to 130 ´ 10–3 m3

HC/m3 s.r. (A23-1/88 bore hole). 
Some quan tity of hy dro car bons has been ex pelled. On the

Darłowo Block the trans for ma tion ra tio of kerogen and the
mass of gen er ated hy dro car bons en abled ex pul sion of hy dro -
car bons solely from the Up per Cam brian–Tremadocian source
rocks. The quan tity of ex pelled hy dro car bons was ap prox i -

mately 105 ´ 10–3 m3 HC/m3 s.r., i.e. about 90% of the mass of
gen er ated hy dro car bons. 

On the Słupsk Block the amount of ex pelled hy dro car bons
from the the Up per Cam brian–Tremadocian source rocks was

from 100 to about 120 ́  10–3 m3 HC/m3 s.r. Lo cally, the hy dro -
car bons gen er ated from the Caradocian source rocks have also
been ex pelled in quan ti ties of ca. 50% of gen er ated hy dro car -
bons (Fig. 10). 

On the Łeba Block there are con sid er able dif fer ences be -
tween the off shore and on shore ar eas. In the B4-2A/02 and
B6-1/82 bore holes the mass of hy dro car bons gen er ated from
the lower Pa leo zoic source rocks was in sig nif i cant. In the Up -
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Fig. 9. Trans for ma tion ra tio of kerogen in: A – Up per Or do vi cian (Caradocian)
and B – lower Si lu rian (Llandovery/Wen lock) source rocks 

in lower Paleozoic strata in pro files of the bore holes ana lysed

For ab bre vi a tions see Fig ure 2 



per Cam brian–Tremadocian source lev els in bore hole B6-1/82
this com prised only ca. 35 ´ 10–3 m3 HC/m3 s.r. 

In the on shore area the amount of gen er a tion po ten tial of
the Mid dle Cam brian strata var ied from ap prox i mately 5 ́  10–3

to ca. 12 ´ 10–3 m3 HC/m3 s.r., in the Up per Cam brian from 96
´ 10–3 to ca. 120 ´ 10–3 m3 HC/m3 s.r., in the Or do vi cian
(Caradocian) from about 13 ´ 10–3 to ca. 35 ´ 10–3 m3 HC/m3

s.r., and in the Si lu rian (Llandovery–Wen lock) 10–12 ´
10–3 m3 HC/m3 s.r. 

On the off shore part of the Łeba Block the trans for ma tion
of kerogen en abled the pro cess of ex pul sion only in part of the
area. The quan tity of hy dro car bons ex pelled from the Up per
Cam brian–Tremadocian source rocks was ap prox i mately 20 ´
10–3 m3 HC/m3 s.r., i.e. about 50% of the mass of the hy dro car -
bons gen er ated. On the on shore part of the Łeba Block the
amount of ex pul sion from the Up per Cam brian was from 80 ´

10–3 to about 100 ́  10–3 m3 HC/m3 s.r. Lo cally hy dro car bon ex -
pul sion is ob served also from the Caradocian source rocks.

CONCLUSIONS 

Anal y sis of the lower Pa leo zoic suc ces sions in the west ern
part of the Bal tic re gion re vealed that the thresh old cri te ria of
the gen er a tion pro cess – 0.5% Ro, was higher and the gen er a -
tion pro cess in the “oil win dow” started at over 0.8% Ro of
kerogen ma tu rity and lasted to ca 1.1% Ro. 

The ki netic mod el ling re vealed that: 
– The Mid dle Cam brian source rocks reached the com plete

gen er a tion in ter val from the early to the late stage. The early
stage was reached by the source rocks from the be gin ning of
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Fig. 10. To tal amount of hy dro car bons gen er ated in the pro file of the Łeba 8 bore hole from lower Pa leo zoic
source rocks: A – Mid dle Cam brian, B – Up per Cam brian–Lower Or do vi cian (Tremadocian), 

C – Up per Or do vi cian (Caradocian), D – Si lu rian (Landovery) 

s.r. – source rock 



the De vo nian to the be gin ning of the Car bon if er ous. On the
Darłowo and Słupsk blocks the source rocks reached the gen er -
a tion in ter val in the De vo nian. The main and fi nal gen er a tion
stages were reached on the Darłowo Block dur ing the
Tournaisian and on the Słupsk Block dur ing the Pragian. In
both blocks, the Mid dle Cam brian source lev els reached a com -
plete level of trans for ma tion. On the Łeba Block  there were
lat eral changes in de vel op ment of the gen er a tion stages. On the
off shore part of the Łeba Block the Mid dle Cam brian source
rocks reached the ini tial stage of hy dro car bon gen er a tion or
even en tered the main stage in bore hole B6-1/82, from the
Tournaisian to the Visean. On the on shore part the source ho ri -
zons reached the en tire gen er a tion po ten tial from the early to
the main stage, lo cally even the late stage. The early stage was
reached at the be gin ning of the De vo nian, in the Lochkovian
and Eifelian. The main stage of hy dro car bon gen er a tion was
dur ing the Pragian and Famennian. Lo cally, from the Eifelian
to the Tournaisian the main stage of hy dro car bon gen er a tion
was also ini ti ated. 

– In the case of the Up per Cam brian–Tremadocian source
rocks, the spe cific gen er a tion stages were reached in sim i lar
time-depth in ter vals as for the Mid dle Cam brian ones. On the
Darłowo Block the source rocks reached the early stage of hy -
dro car bon gen er a tion around the De vo nian–Car bon if er ous
bound ary, to tally de plet ing its gen er a tion po ten tial by the end
of the Tournaisian. On the Słupsk Block the Up per Cam brian
and Tremadocian source rocks reached the early gen er a tion
stage dur ing Pragian, and the main stage dur ing the Emsian.
The late stage of hy dro car bon gen er a tion in that tec tonic block

was reached dur ing the Famennian. On the Łeba Block the Up -
per Cam brian source rocks reached the early stage of hy dro car -
bon gen er a tion in a broad time in ter val from the Lochkovian
(the Żarnowiec IG 1 bore hole), through the Eifelian (the
Białogóra 3 bore hole) to the Famennian (the Dębki 3 bore -
hole). The main gen er a tion stage was also reached grad u ally
from the Emsian to the be gin ning of the Tournaisian. The late
stage of gen er a tion was ini ti ated at the be gin ning of the
Famennian and lasted to the end of the Visean. On the on shore
Łeba Block the level of kerogen trans for ma tion ob tained was
com plete and reached in the early Car bon if er ous. On the off -
shore part of this block kerogen trans for ma tion is much lower,
not ex ceed ing 25%.

– In the Caradocian and Llandovery source rocks, the ob -
served time of en ter ing spe cific stages of hy dro car bon gen er a -
tion and the level of kerogen trans for ma tion were sim i lar to
those of the Up per Cam brian–Tremadocian source rocks. The
en tire pro cess of hy dro car bon gen er a tion in given tem per a ture
con di tions lasted from the Pragian to the be gin ning of the late
Car bon if er ous.
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