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The proposed assessment of perspectives of oil exploration in West
Lithuanian onshore is based on geochemical analysis of oil and organic
matter together with available geological-geophysical data as well as on
modelling results. It was established that source rocks of the Baltic Sy-
neclise with the content of organic matter of one or more percent buried
at a depth of more than 1500-1600 m, and their degree of catagenesis
according to the index of “vitrinite” reflection reaching more than 0.7%
generated oil. The territory, which meets the above-mentioned parame-
ters, is prospective for oil exploration. The less prospective zone envelo-
pes the prospective one with a narrow bend. Its eastern boundary is
approximately determined by the isoline of —1350 m of the key reflecting
horizon (Upper Ordovician — Lower Llandovery). The organic matter of
source rocks has reached only a degree of “early oil” maturity in this
territory, i.e. its oil production potential is very poor.
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INTRODUCTION

gy of oil-bearing horizons and caprocks; detection of
facies and reservoir properties of rocks; analysis of

After a long interruption, oil inflow was extracted at
Uoksai-1 and Antkoptis-1 wells in 2004. Furthermo-
re, several structures prospective for oil-bearing we-
re found. All these facts encourage examining the
problem of oil-bearing in Western Lithuania again.
While developing scientific research in oil geology
and applying the obtained results in production, at-
tention has been focused on forecasts of the most
prospective regions and areas, estimation of geologi-
cal reserves, recommendations as to the directions
of oil exploration at the Institute of Geology (the
Institute of Geology and Geography at present). The
research has been developing in these directions: tec-
tonics of regional and local structures; sedimentolo-

the geochemical composition of oil and bitumoids as
well the origin of oil; forecast assessment of oil fields
as well estimation of geological reserves of oil; met-
hodical studies of data application of well logs; gra-
vimetric and magnetometric exploration of the geo-
logical structure of Lithuanian territory. The sum-
mary of derived data is presented in many reports,
monographs and scientific papers, which are most
widely listed in the book “Lithuanian Institute of
Geology 1941-2001" (ed. Grigelis A., 2001).
Collaboration with scientists from the neighbou-
ring countries (Latvia, Poland, and Russia) and with
Scandinavian geochemical laboratories in recent years
enabled not only to use modern facilities and to ana-
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lyse the composition and properties of oil, organic
matter and reservoir rocks in more detail, but also
to take advantage of databases compiled in different
countries. Data from mentioned research are also
presented in special reports and a few publications.
In 2001-2002, 3-D modelling software SEMI (ap-
plied to modelling of micro-oil emigration from sour-
ce rocks, secondary migration through oil reservoirs
and accumulation in traps) with permission of the
Norwegian SINTEF Petroleum Research Institute was
employed to determine formation and survival con-
ditions of oil fields in the Baltic Syneclise.

TECHNIQUES APPLIED

All available geological, geochemical and geophysi-
cal information has been used in this paper. The
zoning of Western Lithuania was carried out by sum-
ming up the occurrence of oil source rocks, reser-
voirs and caprocks, the closeness of Earth’s interior,
estimated geological reserves of hydrocarbons, and
correcting the zones prospective for oil accumula-
tion distinguished earlier (Figure). The original map
is compiled in the LKL coordinate system to a scale
1:200,000.

DISCUSSION

The estimation of the amount of hydrocarbons ge-
nerated by oil source rocks underlies reseaches of
such processes as hydrocarbon emigration, migration
and accumulation and also the territorial assessment
of perspectives for oil exploration. Volumetric tech-
niques applied to estimate the amount of hydrocar-
bons are very variable, though some parameters used
are derivative and have large calculation errors. Ho-
wever, has been proven that recoverable reserves of
oil comprise 10% of the estimated resources only in
few cases; as a rule, they reach only few percent of
the amount of generated hydrocarbons (McDowel,
1975).

The total amount of 987.94 million t of hydro-
carbons were generated from Cambrian oil source
rocks in the Lithuanian onshore and offshore
(Zdanaviéiaté et al., 2004, calculated by means of J.
W. Schmoker's technique). Assuming the accumula-
tion coefficient as 0.05, the primary reserves of hyd-
rocarbons in the Cambrian rocks aggregate 49.4 mil-
lion t. In the Lithuanian onshore and offshore, 1.7
billion t of hydrocarbons emigrated from Ordovician
oil source rocks and 5.8 billion t from the Silurian.
However, due to a specific lithology of the geologi-
cal section, only a very small amount of them could
accumulate in the traps. E. Kad(niené (1996) esti-
mated the reserves of emigrated liquid hydrocarbons
by means of volumetric genetic technique and pre-
sented the following facts: 689.6 million t of hydro-
carbons emigrated from Cambrian oil source rocks

in the Lithuanian onshore and offshore. Assuming
the accumulation coefficient as 0.1, the primary re-
serves of oil in the Cambrian rocks aggregated 69
million t. In the Lithuanian onshore, 189.2 million t
of liquid hydrocarbons emigrated from the Ordovi-
cian oil source rocks and 4.7 billion t from the Si-
lurian. Therefore, the amount of generated hydro-
carbons calculated by means of two techniques is
very similar.

Modelling data have shown that the largest in-
tensity of oil migration flows was in the deepest part
of the Baltic Syneclise. Traps are the most fully fil-
led up with hydrocarbons in that territory. The situ-
ation for oil generation and migration was optimal
by Late Silurian-Lower Devonian, when the spead
of Silurian oil source rocks in the central part of the
Baltic Syneclise was submerged at a depth of more
than 1600 m. Generated hydrocarbons could accu-
mulate in the isolated structures that existed by the
end of the Early Silurian, but the majority of oil
fields is screened by faults formed during the Early
Devonian, accordingly the beginning of oil field for-
mation should be related to the Middle Devonian.
The very general modelling results allowed to dedu-
ce that not only the Middle Cambrian oil source
rocks were involved in oil generation of the Middle
Cambrian oil fields in Western Lithuania; there
should be additional sources, i.e. micro-oil generated
from the Ordovician and Silurian oil source rocks
(Zdanaviciute, Lazauskiene, 2004).

Let us remind an interesting idea given by J. Ca-
likowski (Calikowski, 1984) about oil migration du-
ring the Early Paleozoic. This author attributes the
part of hydrocarbons located in the Cambrian reser-
voir rocks to epigenetic, generated from the Silurian
oil source rocks. A. Witkowski (Witkowski, 1989),
W. Gorecki et al. (Gorecki et al. 1992) ventilated
some reasons against this idea. However, migration
of the Silurian hydrocarbons to the Cambrian reser-
voir rocks could be take place in the south-western
part of the territory along the TTZ, where, accor-
ding to R. Dadlez (1994), Cambrian deposits were
contacting with younger rocks by faults of the Cale-
donian origin.

By the end of the Hercynian tectogenetic stage,
tectonic structures in the central part of the Baltic
Syneclise and in Gargpdai Elevation Zone (Western
Lithuania) were elevated, but good caps preserved
fields from their dissolution. Solid asphaltenes found
in arches of some structures suggest stages of the oil
field formation. In Kaliningrad Region, local struc-
tures were in a more favourable situation, since oil
migration into them could take place from west and
north-west at that time.

By the end of the Alpinian tectogenetic stage,
when the western part of Kaliningrad Region and
Lithuania was significantly sunk, the focus of oil ge-
neration expanded, new oil portions replenished the
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existing oil fields and influenced formation of new
ones. This fact, also suggested by water/oil palaeo-
contacts, was determined by L. Lashkova et al.
(JTamkoBa u ap., 1979; LaSkova, 1994) in oil fields.
Authors deduced that the intensive increase of struc-
ture amplitudes was related to the Middle Camb-
rian, Upper Permian — Lower Triassic. The amplitu-
des of the oil fields decreased, sometimes very size-
ably, in the Middle Jurassic. The further growth of
the structures is related to the Cretaceous.
Summing up the tectonic evolution of the territo-
ry, the occurrence of oil source rocks, the amount
and degree of organic matter catagenesis, occurren-
ce of reservoirs, and closeness of Earth’s interior as
well other available geological, geochemical and ge-
ophysical data, the prospective, less prospective and
non-prospective zones for oil accumulation in Wes-
tern Lithuania are distinguished (Figure). The zone
prospective for oil search occupies the whole western
part of Lithuania, from North-east bounded by the
“vitrinite” isoline R, = 0.7% and from the south-
east by the 1650 m isoline of the key reflecting ho-
rizon (Upper Ordovician — Lower Llandovery), ap-
proximately corresponding with the isoline of —1750
m of the Cambrian top. In the indicated territory,
all discovered oil fields and 13 structures prepared
for drilling (Viekdniai, Plénakiai, bventoji, Pygai, Juo-
deikiai (drilled one well in this structure gave nega-
tive results), Plibinai, Svirpliai, Urduliai, Mapuoliali,

Pvaginiai, Rambynas and one without name) and qui-
te a great number of structures revealed by seismic
data are located. In this territory the Cambrian top
occurs at a depth of —-1750 — —2000 m. The maturity
of oil source rocks (according to the “vitrinite” re-
flexion, R ) is more than 0.7%. Here the porosity of
rocks of the upper part of Deimena Group ranges
from <3% in the Toliai-Laugaliai tract up to 14.9%
in the Palukné well. The average porosity of Deime-
na Group sandstones here is less than 7.0%. The
coefficient of silicification ranges from 0 to 0.7. Wa-
ter salinity is 140-150 g/l and more, the coefficient
of sulphatization (SO,/CI x 100) ranges in the inter-
val of 0.4-0.6, the coefficient of metamorphization
(Na/Cl) being 0.1-1.4. In the territory of the wells
Ramueéiai-1, 2 and 3 a zone non-prospective for oil
search is distinguished. In fact it could be larger,
but the drillcore from adjacent wells was not stu-
died. In this zone, organic matter studied is charac-
terized by a very high degree of catagenesis reaching
R, = 1.5%. It corresponds to the postmaturity stage
of catagenesis, i.e. the Earth’s interior is burned out.
To carry out oil exploration in this region, it is ne-
cessary to accomplish modelling and determine the
limits beyond which it is possible to expect the dis-
covery of oil fields.

Let us overview the possibility of discovering oil
traps of non-anticlinal and combined type in the Mid-
dle Cambrian and the Salantai Formation, Lower Or-

Figure. Prospective exploration of oil fields in the Cambrian deposits of Western Lithuania.

1 — major tectonic faults; 2 — isohypses of the main reflection horizon of Upper Ordovician-Lower Landover top
(according to the map of the Lithuanian area compiled by V. Markaaitieng, 1996 and the maps for the Kaliningrad
district compiled by N. Lisovskaja et al., 1984); 3 — total water mineralisation of the Middle Cambrian, g/l; 4 — isolines
of organic matter maturity of Cambrian oil source rocks (under “vitrinite”); 5 — isopores; 6 — isolines of the rate of
quartz cementation of rocks; 7 — new petroliferous wells; 8 — oil fields. Local structures: 9 — developed for drilling; 10
— drilled; 11 — prospective structures. Area: 12 — prospective; 13 — less prospective.

Qil fields: 1. Girkaliai; 2. Genéiai; 3. Kretinga; 4. Nausodis; 5. Plungg; 6. Ablinga; 7. VVépaiéiai; 8. bilpariai; 9. Pietg
biGpariai; 10. Degliai; 11. Pociai; 12. Vilkyeiai; 13. Sakueiai; 14. bilalé; 15. Lauksargiai.

Oil fields discovered in the area of Kaliningrad district shown in the map: 16. Slavskaya; 17. Zapadno-Rakitinskoye; 18.
Novo-Iskrinskoye; 19. Vostoéno-Gorinskoye; 20. Novo-Serebrianskoye.

List of local structures developed for drilling: 1. Viekdniai; 2. Plénakiai; 3. bventosios; 4. Pygai; 5. Juodeikiai; 6.
Plibinai; 7. Svirpliai; 8. Without name; 9. Urduliai; 10. Perugiai; 11. Mapuoliai; 52. bvaginiai; 80. Rambynas

Pav. Naftos telkinig Vakarg Lietuvos vidurinio kambro uolienose prognozés pemélapis.

1 — pagrindiniai tektoniniai l0piai; 2 — atraminio atspindineio horizonto virdutinio ordoviko—apatinio landoverio kraigo
(pagal 1996 m. V. Markadaitienés Lietuvos teritorijos pemélapi ir N. Lisovskajos ir kt. 1984 bei vélesnig metg Kalining-
rado srities pemélapius) izochipsés; 3 — vidurinio kambro sluoksnio vandens bendros mineralizacijos izolinijos g/l; 4 -
kambro naftos motininig uolieng organinés medpiagos katagenezés izolinijos (pagal ,vitrinita“); 5 — izoporos; 6 — ap-
kvarcéjimo koeficiento izolinijos; 7 — nauji nafta davae grepiniai; 8 — naftos telkiniai; vietinés struktdros: 9 — paruodtos
grepimui; 10 — kuriose vykdyti grepimo darbai; 11 — numatomos struktdros; plotai: 12 — perspektyvds; 13 — mapiau
perspektyvas.

Naftos telkiniai: 1. Girkaliai; 2. Geneiai; 3. Kretinga; 4. Nausodis; 5. Plungé; 6. Ablinga; 7. Vé&baigiai; 8. Dilpariai; 9.
Pietg Dilpariai; 10. Degliai; 11. Pociai; 12. Vilkygiai; 13. Sakueiai; 14. bilalg; 15. Lauksargiai.

Naftos telkiniai, surasti Kaliningrado srities teritorijoje: 16. Slavskaja; 17. Zapadno Rakitinskoje; 18. Novo Iskrinskoje; 19.
Vostoéno Gorinskoje; 20. Novo Serebrianskoje.

Paruodtg grahimui vietinig struktlrg saradas: 1. Viekdniai; 2. Plénakiai; 3. Bventosios; 4. Pygai; 5. Juodeikiai; 6. Plibinai;
7. Svirpliai; 8. Be vardo; 9. Urduliai; 10. berueiai; 11. Mapuoliai; 52. bvaginiai; 80. Rambynas
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dovician oil-bearing complex in this zone. L. Las-
ta from more than 200 boreholes and deduced that
the sedimentological-facial analysis of deposits from
the Cambrian basin shows a paleogeographic envi-
ronment unfavourable for the formation of non-an-
ticlinal oil traps related with a regional thinning out
of sandy and clayey beds, because claystone beds
become more sandy to the east and northeast (to-
wards the basin coast) and lose their caprock pro-
perties. Oil traps of lithological-structural type in the
Cambrian rocks are related with anticlinal elevations,
in which oil fields are partly covered by secondary
silicification of the reservoir. Traps of this type are
discovered in oil fields of Pociai, Girkaliai and bilalé
areas. The Pociai, Girkaliai and bilalé oil fields of
lithological-structural type are situated in the silicifi-
cation zone of the Cambrian sandstone where the
silicification coefficient is more than 0.5. They inclu-
de 14% of oil search areas explored by drilling. Oil
fields of such type are expected in the Baltic offsho-
re, within the zone of intensive silicification.

Besides oil traps of lithological-structural type in
the Cambrian rocks, oil traps of lithological-stratig-
raphic (ring) type can be forecasted. Their forma-
tion is related with thinning out of the Cambrian
rocks in the elevation zones of Precambrian relict
landscape. For this purpose, the thickness map of
the Cambrian rocks occurring above the bottom of
Ablinga Formation was compiled, applying techniqu-
es proposed by M. V. Pronicheva et al. (ITponuuyesa,
CasunoBa, 1980). The map shows a buried landsca-
pe of the Cambrian surface before the Ordovician
sediments settled. It is a monocline with inclination
to the west and the south-west, complicated with ele-
vations and depressions differing in height from a
few up to 30 meters. In the northern part of the
territory, the landscape is shaped in south-western
and northern direction; in the southern part it is
irregular. All local structures known at this moment
and located in the landscape elevations are determi-
ned by seismic exploration and proved by drilling.
Ring-shaped lithological-stratigraphic and structural-
lithological-stratigraphic oil traps could be found ne-
ar the so-called enveloping “naked” structures, in
which the Ordovician carbonate succession covers
rocks of relict landscape of the crystalline basement.
In such cases, oil trap is determined by thinning out
of reservoir rocks around the protrusion of the
crystalline basement (Veivirpénai, Plungé, Baubliai
area). From this point of view, some local structures
determined by seismic exploration methods in the
elevation zones of relict landscape could be prospec-
tive.

The less prospective zone envelopes the prospecti-
ve one by a narrow bend. Its eastern boundary is
approximately determined by the —-1350 isoline of the
key reflecting horizon (Upper Ordovician — Lower

Llandovery). Organic matter of the source rocks has
reached only the degree of “early oil” maturity in
this territory, i.e. its oil production potential is very
poor, though oil fields could be formed due to mig-
ration. The quality of the reservoirs is better becau-
se of a shallower setting of Cambrian rocks. In the
southern part of this tract the upper part of Deime-
na Group rocks is denuded; in the northern part
their porosity reaches more than 13% and in the
lower part 9-17%. The mean porosity of Deimena
Group sandstones is about 10% in this zone. Sand-
stone is not silicified. In this territory, parameters of
water formation (water salinity, coefficients of sulp-
hatization and metamorphization) show rather a go-
od closeness of Earth’s interior. The perspectives of
this territory decrease because of remoteness of the
territory from sources of oil generation and absence
of “local hydrocarbon kitchens”.

The earlier forecasted two more zones, Akmené
and Mapeikiai, prospective for oil accumulation and
located northwards from Teldiai oil accumulation zo-
ne (LaSkovas et al., 1996), in our opinion, are less
prospective for oil exploration in the Cambrian rocks
(only a small western part of the mentioned scarps
could attract attention), because they are remote from
sources of oil generation. We take into considera-
tion a short distance of migration, which is evalua-
ted also by modelling of migration processes, and
data of detailed studies of oil composition. It is pro-
ved by the chemical composition of oil found in Lat-
via and in Plungé area. The oil is oxidized, i.e. hy-
pergenetically changed. The territory of Teldiai Scarp
located eastwards from Plungé area is less prospec-
tive, too.

The rest territory of Lithuania located eastwards
from the less prospective one, as well the territory
including Ramuéiai-1-3 wells, are attributed to the
territory non-prospective for oil exploration.

It should be noted that some petroleum geolo-
gists of Lithuania consider the search for oil traps in
narrow belts of rised ramparts located near fractures
(tracks, 3-5 km wide) to be most efficient, because
the chains of local structures or even near-fault ho-
moclines, where tectonic screened oil fields may be
found, rest against the fractures. Meanwhile, geolo-
gists of the Kaliningrad Region are of slightly diffe-
rent opinion that oil fields may be discovered also
in local structures uncomplicated by fractures, but
usually oil fields found in near-fault local structures
are larger. They have proved it by discovery of oil
fields southwards from Kaliningrad Rampart as well
in the eastern territory adjacent to Lithuania.

We shall try to call attention to the other dispu-
table problem, i. e. to availability of so-called *“local
kitchens of hydrocarbons”. The conception that one
of them exists in Salantai Trough is apparently
misleading. The analysis of organic matter provided
by geologists of the Institute of Geology and from
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Latvia rejects any serious probability of such kitchens
in the Baltic region. True, the organic matter from
Cambrian rocks in Salantai Trough is attributed to
the degree of early maturity of oil, but its amount is
not sufficient for formation of some large oil fields.
Besides, the main portion of generated hydrocarbons
migrated north-eastwards in a direction of the pres-
sure decrease.

Differently from the previous report of such type
(Laskovas et al., 1966), in this work the south-wes-
tern part of Lithuania is attributed to prospective
areas for oil exploration, though in the thinning out
zone of Permian anhydrites, structures are found with
difficulty, on analogy with the distribution of struc-
tures and oil fields in it in Kaliningrad Region it is
possible to assert that in the territory of Lithuania
they exist too. The complicated geological structure
of the territory, for example, the distribution of Per-
mian anhydrites, causes very much trouble, but the
modern possibilities of seismic interpretation data
may overcome this barrier too.

Over the recent years, the volume of works on
oil search decreased very much. To preserve the rate
of oil production, it is necessary to intensify search
for oil in the south-western part of Lithuania and to
start oil search in the Baltic Sea. The exploration
degree of the territory is sufficiently high to start
new works in the prospective territory; only a skilled
evaluation of available geological-geochemical and ge-
ophysical information and supplementary seismic
works of little volume could be necessary. In the
Baltic Sea, the amplitudes of fractures increase, thus
the amplitudes and size of near-fault structures inc-
rease too. Common geological regularities connect
the land and sea territories, so the maximum effi-
ciency of oil search in the sea could be reached
already in the first stage of structure drilling.

The primary geological reserves of crude oil wit-
hin the Cambrian rocks account for approx. 59.8 mil-
lion t, the average resource density being 4.37 thous.
t/km?. Assuming the recovery coefficient as 0.35, re-
coverable crude oil reserves are approx. 20.9 million
t, and gases 0.75 billion m® (Vosylius, 2004).

The recoverable oil reserves explored and esti-
mated till present aggregate only approx. 8 million t
of oil, allowing temporarily increase oil production
only up to 400-500 thous. t per year. The amount
of about 4 million t of oil is already worked out.
Maximum work efficiency in the development of oil
resources in the regions with small resources of oil
is reached as a rule when the amount of explored
reserves is up to 10-20% (Medelevskis ir kt., 1977).
The amount of explored and estimated Cambrian oil
reserves already reached approx. 30% in the Lithu-
anian onshore. Therefore oil search efficiency will
decrease in the onshore, since it has reached the
maximum of main discoveries in Gargpdai and TelSiai
scarps. Discovery chances of larger oil fields with

more than 1.5 million t of recoverable reserves of
oil decrease in the onshore.

CONCLUSIONS

The available geological, geochemical, geophysical
material and modelling data allow some conclusions.
1. In Western Lithuania, oil source rocks occur-
ring at a depth of —-1750 m and more are within the
main oil generation zone. The Cambrian oil source
rocks generated 987.94 million t of hydrocarbons in
the Lithuanian onshore and offshore. Assuming the
accumulation coefficient to be 0.05, the primary ge-
ological reserves of hydrocarbons in the Cambrian
rocks aggregate 49.4 million t. In the Lithuanian ons-
hore and offshore, 1.7 billion t of hydrocarbons emig-
rated from Ordovician oil source rocks and 5.8 bil-
lion t from the Silurian; however, due to a specific
lithology of the geological section, only very small
amount of them could accumulate in the traps.

2. The formation stages of oil fields for different
geological time have been restored according to mo-
delling data of hydrocarbon migration and accumu-
lation. In the Baltic Syneclise, the beginning of oil
generation is related to the late Silurian, while the
main phase of oil generation is ascribed to the De-
vonian and Permian time. Slow sedimentation in the
whole Baltic Syneclise, ambiguous earth motions con-
ditioned the slow formation of oil fields and in so-
me cases dissolution of earlier formed oil fields. Oil
fields during their existence were replenished with
new oil portions. Therefore, traps in the Cambrian
rocks could accumulate oil generated not only by
Cambrian, but also by Ordovician and Silurian sour-
ce rocks. The survival of oil fields was provided by
a favourable hydrogeological regime, and the good
cap was ensured by closeness of Earth’s interior in
the region.

3. Oil traps of not only anticlinal, but also non-
structural type have been discovered and can be dis-
covered in future in the Cambrian oil-bearing com-
plex. All local structures without Cambrian rocks on
their top or with reduced thickness (PiGpariai, Vei-
virpénai, bilalé, Lauksargiai, Pociai, Pajdris, Baubliai,
Plungé, Mamiai local structures) are related with pro-
trusions located on crests of the crystalline basement,
traced also in the Middle Cambrian paleolandscape.
The oil traps of non-anticlinal type can be related
with structures of this type. Oil traps of non-anticli-
nal or combined type are also expected within the
zone of intensive silicification of Cambrian sandsto-
ne. Their formation was influenced by reservoirs of
a pore type, preserved in tops of oil-bearing structu-
res (Pbilalé, Pociai oil fields).

4. The source rocks of Western Lithuania with the
content of organic matter of one or more percent
and buried deeper than 1500-1600 m, and in which
the degree of catagenesis according to the index of
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“vitrinite” reflection reaches more than 0.7%, genera-
ted oil. The territory is prospective for oil explora-
tion. Here the porosity of rocks of the upper part of
Deimena Formation ranges from <3% to 7%, the
coefficient of silicification varying from 0 to 0.7. Wa-
ter salinity, the coefficient of sulphatization (SO,/CI x
100) as well the coefficient of metamorphization (Na/
Cl) indicate a good closeness of Earth’s interior. The
less prospective zone envelopes the prospective one
by a narrow bend. Its eastern boundary is approxima-
tely determined by the isoline of —1350 m of the key
reflecting horizon (Upper Ordovician — Lower Llan-
dovery). Organic matter in the source rocks has rea-
ched only the degree of “early oil” maturity in this
territory, i.e. its oil production potential is very poor.
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NAFTOS TELKINIZ PAIEDK@ PERSPEKTYVOS
VIDURINIO KAMBRO SMILTAINIUOSE VAKAR®
LIETUVOJE

Santrauka

Kambro naftos motininés uolienos Lietuvos sausumoje ir
akvatorijoje generavo 987,94 min. t angliavandenilig. Pasi-
rinkus 0,05 akumuliacijos koeficienta, pradiniai prognoziniai
angliavandenilig  idtekliai kambro uolienose sudaro
49,4 min. t. Pagal angliavandenilig generacijos, migracijos ir
akumuliacijos procesg modeliavimo duomenis atkurtas tel-
kinig formavimosi etapidkumas évairiais geologiniais laikotar-
piais. Naftos generacijos pradpia Baltijos sineklizéje siejama
su sillro pabaiga, tuo tarpu pagrindiné naftos generacijos
fazé — su devono ir permo laikotarpiais. Nedidelis nuosédg
atsiklojimo greitis, nevienareikdmiai pemés plutos judesiai
sudaré salygas Iétam naftos telkinig formavimuisi, o kartais
ir jg ardymui. Naftos telkiniai per savo egzistencija pasipil-
dydavo vis naujomis naftos porcijomis, todél kambro uolie-
nose esanéios kaupavietés galéjo akumuliuoti nafta, gene-
ruota ne tik kambro, bet ir ordoviko bei silro motininig
uolieng. Telkinig iSlikima 1émé palankus regiono hidrogeo-
loginis repimas ir geros kokybés dangos, uptikrinusios gel-
mig updaruma.

Kambro naftingame komplekse yra aptiktos ir ateityje
gali bati surastos ne tik antiklininés, bet ir nestruktdrinio ti-
po naftos kaupavietés. Visos vietinés struktdros, kurig kraige
néra kambro uolieng arba jg storiai redukuoti (PiGparig,
Veivirpéng, bilalés, Lauksargig, Pocig, Pajdrio, Baublig,
Plungés, Mamig struktdros), susijusios su kyduliais, idsidés-
giusiais ant kristalinio pamato keterg, randamg ir vidurinio
kambro paleoreljefe. Su tokio tipo struktromis gali bati su-
sijusios neantiklininio tipo naftos kaupavietés. Kambro smil-
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tainig intensyvaus apkvarcéjimo zonoje taip pat galimos ne-
antiklininio arba midraus tipo naftos kaupavietés, kurig su-
sidarymui dtakos turéjo naftingg struktQrg kraige idlike (up-
sikonservave) porinio tipo kolektoriai (Pilalés, Pocig naftos
telkiniai).

Avertinus teritorijos tektoninz raida, motininig uolieng
paplitima, organinés medpiagos kieka ir katagenezés laipsn,
kolektorig paplitima, gelmig updaruma bei kitus turimus ge-
ologinius, geocheminius ir geofizinius duomenis, Vakarg
Lietuvoje idskirta perspektyvi, mapiau perspektyvi ir neper-
spektyvi zona naftai susikaupti. Naftos paieSkoms perspek-
tyvi zona apima visa vakarinz Lietuvos dal; i0 diaurés rytg
ji apribojama Ro = 0,7% ,vitrinito“ izolinija, id pietryeig
pravedama pagal atraminio atspindineio horizonto (virduti-
nis ordovikas—apatinis landoveris) —1650 m izochips®, map-
daug atitinkanéia kambro kraigo —1750 m izohipsz. Nurody-
toje teritorijoje yra visi diuo metu atrasti naftos telkiniai bei
13 graepimui paruodtg struktlrg (Viekdnig, Plénakig, Bvento-
sios, bygg, Juodeikig (dioje struktlroje yra pragraptas vie-
nas grepinys, kurio rezultatai neigiami), Plibing, Svirplig,
Urdulig, berueig, Mapuolig, Pvaginig, Rambyno, viena be
vardo), taip pat pakankamai daug strukt(rg su idrydkintais
seisminiais duomenimis. Naftos motininig uolieng katagene-
z6s laipsnis (pagal ,,vitrinito* atspindpio rodikld — Ro) yra di-
desnis nei 0,7%. Deimenos serijos virdutinés dalies uolieng
poringumas eia kinta nuo <3% Tolig—Laugalig ruope iki
14,5% Paluknés grapinyje. Vidutinis Deimenos serijos smil-
tainig poringumas mapesnis nei 7%. Apkvarcéjimo koefi-
cientas kinta nuo 0 iki 0,7. Vandens mineralizacija yra 140-
150 g/l ir daugiau, sulfatizacijos koeficientas (SO,/Cl x 100)
kinta 0,4-0,6 ribose, metamorfizacijos koeficientas (Na/Cl)
- 0,1-1,4. Ramueig-1, 2, 3 grapinig teritorijoje yra idskirta
naftos paiedkoms neperspektyvi zona, kuri praktiokai gali
bati ir didesné, bet aplinkinig grzpinig kernas nebuvo tirtas.
Minétoje zonoje tirta organiné medpiaga turi labai aukdta
katagenezés laipsni, siekianti Ro = 1,5%, ir tai atitinka or-
ganinés medpiagos aukdgiausia katagenezés stadija, t. y. gel-
més yra iddegintos. Norint diame rajone vykdyti naftos pa-
iedkas, bltina atlikti modeliavima ir nustatyti ribas, up ku-
rig galima tikétis naftos telkinig.

Mapiau perspektyvi zona siauru lanku apgaubia jau ap-
radyta perspektyviaja. Jos rytiné riba pravedama apytikriai
pagal atraminio atspindinéio horizonto —1350 m izohipsz.
Motininig uolieng organiné medpiaga dioje teritorijoje yra
pasiekusi tik ,,ankstyvosios naftos“ subrendimo laipsni, t. y.
jos galimybé produkuoti nafta yra labai mapa, nors telkiniai
dél migracijos ir gali bati susiformave. Kolektorig kokybé
dél seklesnig kambro uolieng sllgsojimo salyge yra geres-
né. Deimenos serijos virdutinés dalies uolienos dios juostos
pietinéje dalyje yra denuduotos, diaurinéje dalyje jg porin-
gumas virdija 13%, o apatinéje dalyje siekia 9-17%. Deime-
nos serijos smiltainig poringumo vidurkis dioje zonoje — apie
10%. Smiltainis neapkvarcéjes. Sluoksnio vandens paramet-
rai (mineralizacija, sulfatizacijos ir metamorfizacijos koefi-
cientai) rodo pakankamai updaras gelmes. Bios teritorijos
perspektyvas mapina jos nutolimas nuo naftos generacijos
pidinig ir ,vietinig angliavandenilig virtuvig“ nebuvimas.

Neperspektyviai naftos paiedkoms vidurinio kambro uo-
lieng zonai priskiriama visa likusi Lietuvos teritorija, idsidés-
éiusi & rytus nuo minétos mapiau perspektyvios teritorijos,
taip pat teritorija, apimanti Ramueig-1-3 grabinius.

Iki diol idpvalgyti ir dvertinti idgaunami naftos idtekliai
(tik apie 8 min. t) leidpia laikinai padidinti naftos gavyba tik
iki 400-500 tdkst. t per metus. Jau ideksploatuota apie
4 min. t naftos. Maksimalus darbg efektyvumas ésisavinant
nafta nedidelig idteklig rajonuose paprastai pasiekiamas, kai
idpvalgyti idtekliai sudaro 10-20%. Paiedka efektyvumas sau-
sumoje mapés, kadangi jau yra pasiektas pagrindinig atra-
dimg maksimumas Gargphdg ir Teldig pakopose. Mapéja
stambesnig telkinig, talpinaneig daugiau nei 1,5 min. t id-
gaunamos naftos, tikimybé.
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