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Investigations of dispersed organic matter in a polished rock section by means of
polarised microscopy in white and blue light and data of kerogen studies by pyroly-
sis-gas chromatography (Py-GC) have been generalised. The major part of organic
matter was found to be composed of liptinite (about 20%); fragments or well-pre-
served tasmanites are often observed; sporinite, cutinite or a matter generated from
resins or wax are rarer. Py-GC data show Type II of kerogen rich in aliphatic hyd-
rocarbons.
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INTRODUCTION

The paper analyses data on petrographic investiga-
tions of organic matter and pyrolysis-gas chroma-
tography (Py-GC) of kerogen (insoluble part of or-
ganic matter). According to its content in the rocks
dispersed organic matter makes up a very small part
and its maximum reaches only several percent. The
total quantity of organic matter on Earth 1000 times
exceeds the content of coal and oil in deposits (Tis-
sot, Welte, 1984). Investigations of dispersed orga-
nic matter enable to solve many geochemical prob-
lems, including those of oil origin. As far back as
early in the 20th century H. Potonie (1908) pro-
posed to divide caustobioliths according to humites
(mainly lignin-cellulose matter), liptobioliths (formed
of resins, wax and spore integument, etc.) and sapro-
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pelites (composed of organic matter transformed by
flora and fauna). The same types are distinguished
also for organic matter. Humic organic matter of
continental origin is a source of coal deposits and
sapropelic organic matter of marine origin is a source
for oil and gas fields.

METHODS

Generalised data on petrographic investigations of
dispersed organic matter are given in the article with
the aim to determine maturity (by light reflection
measurements), as well as hydrocarbon composition
and organic matter distribution in the Cambrian, Or-
dovician and Silurian oil source rocks.

The petrographic characteristic of dispersed or-
ganic matter is based on the studies of 11 borehole
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cores at the Polish Institute of Geology, by carrying
on a joint project (Modlinski et al., 1998). The in-
vestigations were performed in polished sections of
rocks, using a polarised microscope of Axioscop ty-
pe (Zeiss) in white and blue light. To describe pet-
rographic compounds, the nomenclature and classi-
fication of International Coal Committee for Petro-
logy (ICCP) was used (Stach, 1982). Measurement
of reflected light parameters was done in monochro-
matic light, at 546 nm wavelength. This is measure-
ment blend 0.16 mm wide. As a standard for com-
parison, optical glass with 1.0% reflectance was used
(Polish standard PN-79/G-04525). The organic mat-
ter maturity was determined by measuring light re-
flection indices. The measurements were performed
in syngenetic organic matter, bituminites and vitrini-
te-like particles. The data of the investigation are
given in Table 1 and Fig. 1.

Kerogen (extracted from 16 rock samples taken
in 13 wells) was analysed by the pyrolysis-gas chro-
matography method on a Hewlett-Packard 5890 chro-
matograph connected with Newtronic TP96 tempe-
rature control equipment. A Chrompack CP-Sil-8CB
WCOT type 50 m long column, 0.22 mm in exter-
nal diameter, and 0.12 pm internal diameter was
used. Pyrolysis was performed at a temperature of
300-500 °C, increasing it gradually by 20 °C per
minute. Helium gas was used, and liquid nitrogen
was applied for retention of pyrolysis products. The
chromatograms obtained were processed by apply-
ing HP-Chemstation software. The investigations we-
re carried out at the geochemical laboratories of
Norvegian Petroleum Research Institute within a
joint project (Weiss et al., 1997). The data and py-
rograms are given in Table 2 and Fig. 2.

DISCUSSION

The data of earlier investigations of organic matter
(by Rock-Eval pyrolysis method) showed that in the
Lithuanian area, like in the whole Baltic Syneclise,
the source rocks contain sapropelic organic matter
corresponding to Type II (classified after Espitalie
et al., 1985) kerogen (Zdanaviciité, 1996).

The content of organic matter in the Lower Pa-
laeozoic rocks is greatly varying, but petrographical-
ly, according to distribution regularity and maturity,
its differentiation is rather low. The samples studied
are notable for syngenetic, sapropelic, marine orga-
nic matter prevalence, as well as the vitrinite-like
particles, and there are abundant charred remains
of fauna. Among mineral components, fine detritic
sapropel is seen greatly scattered in the form of
lenses or nests (Fig. 1). Rocks, especially those rich
in organics, contain sapropel variously mixed with
clay minerals forming a bulk of the rocks. Homoge-
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Photo 3

Photo 4

Fig. 1. Micrographs of scattered organic mater (blue and
white fluorescent light).

1 pav. Dispersinés organinés medziagos fotografijos (zyd-
roje ir baltoje fluorescentinéje Sviesoje)

Photo 1. Geniai-1 well, (Cm,), 1709.3-1914.5 m. Lipto-
detrinite (orange); blue light. 1 cm = 20 pm.

1 fotografija. Geniy-1 grez. (Cm,), 1709,3-1914,5 m. Lip-
todetrinitas. 1 cm = 20 pm

Photo 2. MikoliSkés-1 well, (Cm,) 2187.8-2199.2 m. Bitu-
minous impregnation (brownish), lamalginite (yellow) in
the middle of the photo; blue light. 1 cm = 20 pm.

2 fotografija. MikoliSkiy-1 grez. (Cm,) 2187,8-2199,2 m.
Uoliena prisotinta bitumoidu, fotografijos centre — lamal-
ginitas, 1 cm = 20 pm

Photo 3. Lauksargiai-3 well, (O,), 1721.7-1737.1 m. Frag-
ments of graptolite (light grey) in the organo-mineral
groundmass sapropelic type (black); white light. 1 cm =
=20 pm.

3 fotografija. Lauksargiy-3 grez. (O,), 1721,7-1737,1 m.
Graptolito fragmentai organinése-mineralinése sapropeli-
nio tipo nuosédose. 1 cm = 20 pm

Photo 4. Vainutas-3 well, (S,), 1905.5-1911.1 m. Lipto-
detrinite (oragnge-brownish) and alginite (light-yellow);
blue light. 1 cm = 20 pym.

4 fotografija. Vainuto-3 grez. (S,), 1905,5-1911,1 m. Lip-
todetrinitas ir alginitas (gelsvas). 1 cm = 20 pm
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nous bituminite genetically related to fine detrital
sapropel makes up pieces smaller than 1 pm and
fine veins to 20 pm. In white light, bituminite is
characterised by a dark brown colour in slightly cata-
genically changed rocks; the colour ranges to light
brown in the rocks changed more catagenically.
Under blue light the rocks that changed slightly ca-
tagenically, bituminite fluoresces in brown colour.
In organic matter often vitrinite-like particles pre-
vail. The forms of their distribution in the rocks
differ greatly. The most frequent form is that of
plates, from several tens of microns, sometimes
shaped like well-polished grains or small bricks.
Often vitrinite-like macerals have the morphologic
features showing that these are charred faunal re-
mains (graptolites). Liptinite makes a large part of
organic matter, its content is equal to or exceeds
20% (Table 1). Liptinite particles together with dis-
persive liptodentrite occur most often in sapropel

and rarer among mineral components. Fragments and
well-preserved tasmanites are frequent, they are ty-
pical components of sapropelic marine sediments.
Sporinite, cutinite or a matter originated from res-
ins or wax is rarer. Liptinite particles fluoresce ra-
ther intensively from bright yellow to orange, red or
brown tint.

The samples investigated locally contain epigene-
tic organic matter that appears due to migration of
bitumens. Bitumens are nearly invisible in white light,
but they are well-distinguished in blue light; they
fluoresce from yellow to orange tint of different in-
tensity. In Lithuania, a bitumens are widely spread
in the wells of Mikoli§kés-1, Sakuciai-2 and Zalgi-
ris-1. Their average content is determined in the
wells of Lauksargiai-2 and LaSai-2. Bitumens are first
of all related to terrigenous and rarer to calcareous
rocks, which fill up pore voids or are concentrated
in microfissures.

Table 1. Data on petrographic composition of organic matter and R,
1 lentelé. Organinés medziagos petrografinés sudéties ir R, duomenys
Well, No Depth, Rock Lithol Composition of the organc matter (%) R,

(m) age | MO0 T T sapr [ B | Bm® (%)

Geniai-1 1907.3- € Argillite 10 40 50 - + -
1914.5

Gorainiai-1 2103.6— € Argillite 60 10 30 - - Roll = 1.23
2111.3

Sakuciai-2 2157.1- (S} Argillite 70 30 - - + -
2162.5

Mikaliskes-1 2187.8- €, Argillite 60 10 30 - + Roll = 0.92
2199.2

Stumbriai-1 2006.2— €, Argillite 20 20 20 40 - Rol = 0.35
2013.3 Roll = 0.69

Vainutas-2 1965.0- €, Sandstone 25 35 40 - - Roll = 1.23
1968.2

Zalgiriai-l 2101.6- €, Argillite 10 20 70 - + Roll= 1.06
2106.5

Baubliai-4 1951.7- O, Argillite 50 20 30 - - Roll = 1.15
1964.1

Lauksargiai-3 1721.7- O, Argillite 20 20 40 20 - Rol = 0.44
1737.1 Roll = 0.98

Sakudiai-2 1961.6— O, Argillite - - - - +
1969.6

AukStupiai-1 1775.0- S, Argillite 50 20 20 10 - Roll = 1.00
1790.0

Gorainiai-1 1915.0- S, Marl 35 15 30 20 - Roll = 1.20
1923.5

Lauksargiai-2 1695.0- S, Argillite 30 20 30 20 + Rol = 0.43
1707.6 Roll = 0.93

Lasai-2 1971.9- S, Argillite - 100 - - +
1985.0

Vainutas-3 1905.5- S, Argillite 40 10 30 20 - Roll = 1.15
1911.1

*V - vitrinite-like macerals; L — liptinite; Sap — organomineral association of sapropel type; Bt — bituminite; Bm —

bitumen; Rol — bituminite reflectance; Roll — vitrinite reflectance.
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Organic matter maturity is determined from light
reflectance by bituminite and vitrinite-like particles.
Variations in catagenesis degree depend mainly on
rock occurrence depth; the R index shows its in-
crease from NE to SW.

The reflection index R for vitrinite-like particles
indicates organic matter maturity and generation pha-
se of hydrocarbons (Robert, 1985). Organic matter
in the samples studied was from immature to oil
generation or dry gas generation phase. The tempe-
rature ranges corresponding to the R value accor-
ding to Epstein (1977) are very wide — from 40-60
to 400 °C.

There is a large difference (measurements were
done in the same sample) between R measured for
bituminite and vitrinite-like particles, which were
formed mainly of charred graptolite remains. This
seems to be related to the fact that bituminites in
the early stage of the rock diagenesis show a lower
reflectance than vitrinite (Robert, 1985), whereas re-
flectance of charred graptolite as a rule grows more
rapidly than that of vitrinite (Link, Bustin, Goodar-
zi, 1990).

In Lithuania, Cambrian rocks occurring at the
depths of 1907.3-2199.2 m contain bituminite with
the R equal to 0.35% (Stumbriai-1 well), while R
vitrinite-like particles range from 0.69% (Stumbriai-1
well) to 1.23% (Gorainiai-1 well). A similar maturity
was found in younger rocks as well. Ordovician rocks
lying at a depth of 1721.7-1964.1 m contain bitumini-
te with R equal to 0.44% (Lauksargiai-3 well), vitri-
nite-like particles with R 0.98% (Lauksargiai-3 well)
and 1.15% (Baubliai-4 well). Bituminite R for Si-
lurian rocks, within the interval of 1695.0-1923.5 m is
0.43% (Lauksargiai-2 well) for vitrinite-like particles
R, ranges from 0.93% (Lauksargiai-2 well) to 1.20%
(Gorainiai-1 well).

The above-described values of R for bituminite
range from 0.35 to 0.44% and show that in Lithua-
nia the organic matter contained in Cambrian, Or-
dovician and Silurian rocks is not sufficiently matu-
re for oil generation. R values for vitrinite-like par-
ticles range from 0.69 to 1.23% and show that these
rocks are mature to generate liquid hydrocarbons (a
stage of “oil window”). Palacotemperatures during
transformation of organic matter ranged from 50 to
150 °C.

Based on petrographic studies of organic matter
in the Lower Palaeozoic rock complex, the follo-
wing source rock criteria that correspond to genera-
tion phases of liquid and gas hydrocarbons can be
distinguished in Lithuania’s area: Cambrian — 2006.2—
2013.3 m deep in Stumbriai-1 well and 1965.0-
1968.2 m in Vainutas-2 well; Ordovician — 1721.7-
1737.1 m in Lauksargiai-3 well; Silurian — 1775.0-
1790.0 m, Aukstupiai-1 well; 1915.0-1923.5 m in Go-
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rainiai-1 well; 1695.0-1707.6 m in Lauksargiai-2 well,
and 1905.5-1911.1 m in Vainutas-3 well.

Epigenetic bitumens indicating local reservoirs are
determined in the Cambrian rocks of Geniai-1
(1907.3-1914.5), Sakuciai-2 (2157.1-2162.5), Miko-
liskés-1 (2187.8-2199.2) and Zalgiriai-1 (2101.6—
2106.5 m) wells. In the Ordovician sequences, epi-
genetic bitumens have been determined in the rocks
of Sakuciai-2 (1961.6-1969.6 m) well, in Silurian
rocks — LaSai-1 (1971.9-1985.0 m) and Vainutas-1
(1905.5-1911.1 m) wells.

Pyrolysis-chromatogtraphy data define the com-
position of kerogen and are often used for determi-
nation of organic matter catagenesis degree. The
higher maturity of organic matter is indicated by a
lower content of aromatic and isoprenoid hydrocar-
bons and higher amounts of aliphatic n-alkane ho-
mologs (Van Graas et al., 1981).

The pyrograms (Fig. 2) and data in Table 2 show
that all samples are rich in paraffin pyrolysates, ha-
ving in their chain connecting normal alkanes with
25 or more carbon atoms. This indicates high
amounts of aliphatic structures in organic matter
(Larter, 1984).

In the central and western parts of the Baltic
Syneclise, Cambrian-Tremadoc rocks are formed
mostly of dark grey and black argillite reaching 20 m
in thickness and rich in organic matter, with total
organic carbon (TOC) making up to 12% (by
weight). These are perfect oil source rocks — the
Alum Shale equivalent of a high maturity corres-
ponding to the “peak” or “late oil” stage. Unfortu-
nately, they are eroded east of the line Kaliningrad —
North Oland. East of this line there are dark grey
and black clayey rocks containing less than 1% of
TOC and only sometimes reaching 6.1%.

In Lithuania, as in the whole eastern part of the
Baltic Syneclise, source rocks can be considered to
be represented by Middle and Lower Cambrian ar-
gillite and aleurolite, with their joint thickness in
the Baltic Sea reaching even 140 m. Organic matter
content in these rocks ranges from 0.05 to 3.1%,
but as a rule it is lower than 1%. The oil and gas
generation potential (S1+S2, according to Rock-Eval
analyses) reaches 9 kg HC/t_,. Hydrogen Index is
lower than 450. The maximum pyrolysis temperatu-
re ranges from 433 to 450 °C, indicating maturity of
organic matter as corresponding to the “early oil”
generation phase (Zdanaviciiite, 1996; 2000). This
conclusion is confirmed by pyrolysis-gas chromato-
graphy data obtained during investigations of argil-
lite kerogen from Lauzai-1 well (2085.4 m). This
chromatogram is dominated by peaks representing
aliphatic compounds ((m+p)-xylene/n-octene = 0.71),
and the n-alkene/n-alkane doublets extend to C,..
Such distribution suggests a significant liquid hydro-
carbon generation potential (Weiss et al., 1997).
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Fig. 2. Pyrolysis-gas chromatograms of typical kerogen examples from
Cambrian, Ordovician and Silurian source rocks
2 pav. Kambro, ordoviko ir siltiro uolieny kerogeno tipinés pirogramos

In the Ordovician section oil-gene-
rating rocks are represented by dark
grey and black argillite belonging to
Fjacka and Mossen formations, with a
rather small thickness reaching only 5-
10 m. Organic matter content ranges
from 0.9 to 10%, sometimes reaches
15%. The oil and gas generation poten-
tial is 22 kg HC/t,_, on average, but can
reach 55-70 kg HC/t , at Hydrogen
Index of 521. Organic matter maturity
increases south-westwards from 0.4 to
0.8% (R,). All this shows perfect source
rock characteristics. The TOC average
ranges from 4.7 to 8.9%, Hydrogen In-
dex from 190 to 620 mg/g TOC, imply-
ing the presence of Type II kerogen.

Pyrolysis-gas chromatograms show
that the dominating n-alkene/n-alkane
doublets extend to C,. Aromatics are
present but not significant, as (m+p)-
xylene/n-octene ratios indicated, typical-
ly they reach 0.5-1.1. There is no ob-
vious relation between the aromaticity
or carbon number distribution of the
pyrolysate and Hydrogen Index. Prist-
1-ene is present in many, but not all
samples, and no identified peak bet-
ween C, and C,, (possibly naphthale-
ne benzothiophene or cresol isomer)
was determined in the samples from
Akmené-71, Baubliai-1, 4, Lauksar-
giai-4 and Nida-1 wells. Minor varia-
tions in the relative abundance of the
unresolved complex mixture (the
“hump” in the pyrolysis-gas chromatog-
rams) and in the relative abundance
of low- and high molecular weight com-
pounds are possible due to maturity
variations. This applies at least to the
south-western part of Lithuania; there
in Ramuciai-1, -3 samples were deter-
mined to be of light and aromatic-
dominated pyrolysate composition. The
unusually high aromaticity of an Or-
dovician sample from Akmené-71 well
(1610.2 m) was obtained, however, con-
trasts with the rather high Hydrogen
Index of 511 mg/g TOC remain unex-
plained yet. The pyrolysis-gas chroma-
tography results suggest (in agreement
with the Rock-Eval results) that the or-
ganic matter in these rocks is of an
aliphatic-rich Type II kerogen.

Oil generating rocks in the Silurian
deposits comprise Llandovery, Wenlock
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Table 2. Data from pyrolysis-gas chromatograms
2 lentelé. Pirolizés-dujy chromatografijos duomenys

Well No. | Depth, m | Age| Lithology | C, | C | C,, | Cl15+ | mpyn-Cc* | s | HI*[ T,
Akmené-71 1367.3 S, marl 4.7 219 4138 31.6 0.84 374 717 432
Akmené-71 1452.2 O, argillite 42 173 395 39.0 0.89 341 479 432
Akmengé-71 1471.5 O, argillite 3.9 170  36.7 42.4 0.88 26.7 476 434
Akmené-71 1610.2 0O, argillite 4.8 199 328 424 1.46 59.3 511 435
Baubliai-1 1813.0 S, marl 5.5 19.3 372 38.0 0.87 103.8 540 442
Baubliai-2 1868.7 O, argillite 4.6 194  38.6 37.4 0.69 521 521 448
Baubliai-4 1988.7 0O, argillite 3.5 20.4 357 40.3 1.06 413 333 436
Klaipéda-1 2080.2 O, argillite 9.2 277 440 19.2 0.53 35 159 451
Lauksargiai-4 ~ 1715.6 O, argillite 5.4 204 371 37.1 0.90 1.9 148 444
Lauzai-1 2085.4 Cm, argillite 4.7 185 473 29.5 0.71 712 478 442
Mamiai-1 1748.0 O, argillite 3.6 18.1  38.1 40.2 0.53 3.5 320 441
Nida-1 2044.2 S, argillite 5.7 20.3  38.0 36.1 0.79 235 473 438
Ramuciai-1 2009.1 S, argillite 16.8 404 373 55 2.0 425 383 443
Ramuciai-3 2047.7 O, argillite 7.9 34.4 486 9.2 0.67 6.0 134 446
Rukai-1 1919.6 O, argillite 5.7 215 387 34.0 0.85 42 93 455
Rukai-2 1901.9 O, argillite 52 240 433 27.6 0.63 243 301 448
*mpx/n-C, — (m+p)-xylene/n-octene ratio; S, — generated hydrocarbons, mg/g rock; HI — Hydrogen Index, mg/g
TOC; T, - maximum pyrolysis temperature, °C.

and Ludlow stages, while their thickness can reach
360 m. This is a dark grey, black argillite and clayey
marl complex in which organic matter content
ranges from 0.7 to 9-11%, but can also reach 16%.
The oil and gas generation potential ranges from 7—
10 kg to 57 kg HC/t ,. Hydrogen Index varies
within the range of 0.4-0.8% (Zdanavicitte, 1996).
Silurian pyrolysis-gas chromatograms show a similar
content of pyrolysates as the Ordovician ones, inc-
luding well developed n-alkene/n-alkane doublets ex-
tending to about C,, and a low to moderate aroma-
ticity (typical (m+p)-xylene/n-octene = 0.8-1.3).
Most of the pyrolysis-gas chromatograms show a so-
mewhat elevated baseline at higher carbon numbers,
which indicates the presence of chromatographically
unresolved material (UCM) in the pyrolysate. This
is not unusual in pyrolysates from low mature sam-
ples. The pyrolysate from Ramuciai-1 well (2009.1
m) is more gas-rich and slightly more aromatic
((m+p)-xylene/n-octene = 2.0), which is consistent
with the high thermal maturity of this sample.

Summarising it can be said that the Py-GC re-
sults suggest the kerogen composition and maturity
in most samples from the potential Silurian source
rocks to be basically the same as in the organic-rich
Ordovician shale.

CONCLUSIONS

1. Lower Palaeozoc rocks were found to contain pre-
vailing syngenetic, sapropel organic matter of mari-
ne origin with vitrinite-like particles and large
amounts of charred fauna remains. Fine detrital sap-
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ropel is spread among mineral components as very
fine particles, or in a lens or nest shape. The major
part of organic matter is represented by liptinite,
with its content equal to or exceeding 20%. It is
found together with dispersed liptodetrinite most of-
ten in sapropel matter, or rarer among mineral com-
ponents. Fragments or well-preserved tasmanites are
often observed, while sporinite, kutinite or matter
originated from resins or wax are rarer.

2. The maturity of organic matter depends mainly
on rock occurrence depth and increase in the direc-
tion from NE to SW. A large difference is deter-
mined (measurements were made in the same samp-
le) between R for bituminite and for vitrinite-like
particles, which are mainly composed of charred re-
mains of graptolite. Bituminites, being at an early
stage of diagenesis, are notable for lower reflectance
than vitrinite; moreover, the reflectance of charred
graptolite remains increased at a higher rate than
that of vitrinite.

3. All the kerogen samples of source rocks are
rich in paraffin pyrolysates with alkanes/alkenes in
their chain having 25 or more carbon atoms. No
obvious relationship was determined between aro-
matic hydrocarbon content or carbon atom number
distribution and the Hydrogen Index. The south-wes-
tern part of Lithuania (Ramudiai-1, -3 wells) was
found to contain light hydrocarbons with aromatic
pyrolysates prevailing, indicating a significant matu-
rity of organic matter.

4. Both pyrolysis-gas chromatography data and
Rock Eval analyses showed that organic matter was
of Type II and rich in aliphatic hydrocarbons.
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LIETUVOS APATINIO PALEOZOJAUS ORGANINES
MEDZIAGOS PETROGRAFINIAI BEI PIROLIZES-
DUJU CHROMATOGRAFIJOS TYRIMAI

Santrauka

Dispersinés organinés medziagos petrografiniai bei kero-
geno pirolizés-dujy chromatografijos tyrimy duomenys lei-
do nustatyti organinés medziagos sudétj, katagenezes laips-
nj bei jos paplitimo kambro, ordoviko ir siliiro naftos
motininése uolienose pobiidj. Organinés medziagos kiekis
apatinio paleozojaus uolienose yra labai kaitus, bet pet-
rografiniu poziliriu ji mazai diferencijuota. Vyrauja singe-
netine€, sapropeling, jirinés kilmés organiné medziaga, da-
lelés panaSios j vitrinita, nemazai apangléjusiy gyviinijos

liekany. Smulkus detritinis sapropelis tarp mineraliniy
komponenty paplites labai smulkiai iSsibarsciusiais leSiais
arba lizdais. Daznai panaSios | vitrinita dalelés turi mor-
fologiniy bruozy, rodanciy, kad tai apangléjusios gyviini-
jos liekanos (graptolitai). Liptinitas sudaro didel¢ organi-
nés medziagos dalj, jo kiekis siekia 20% arba ir daugiau.
Liptinito daleliy aptinkama kartu su dispersiniu liptodet-
rinitu dazniausiai sapropelin¢je medziagoje, reciau tarp
mineraliniy komponenty. Daznos nuolauZos arba gerai is-
silaik¢ tasmanitai, kurie yra budingi sapropeliniy juriniy
nuosedy komponentai. Reciau randamas sporinitas, kuti-
nitas arba medziaga i§ dervy ar vasko.

Organinés medziagos subrendimo laipsnis yra nustaty-
tas pagal singenetiniy bituminity ir  vitrinita panaSiy da-
leliy $viesos atspindzio rodiklius. Katagenezés laipsnio kai-
ta dazniausiai priklauso nuo uolieny sliigsojimo gylio, ro-
diklis R rodo jo padid¢jima i8 SR j PV. Pastebimas di-
delis R skirtumas (matavimai atlikti tame paCiame pa-
vyzdyje) tarp bituminito ir i vitrinita panaSiy daleliy, ku-
rios daugiausia sudarytos i§ apangléjusiy graptolito lieka-
ny. Ankstyvoje diagenezes stadijoje bituminitai maZiau re-
flektiSki negu vitrinitas, tuo tarpu apangléjusiy graptolito
lickany reflektiSkumas didéja grei¢iau nei vitrinito.

Visi tirti kambro motininiy uolieny kerogeno meégi-
niai turtingi parafininiy pirolizity, savo grandinéje jun-
gianciy alkanus/alkenus, turincius 25 arba daugiau anglies
atomy. Pirolizés-dujy chromatografijos duomenys, gauti ti-
riant Lauzy-1 grezinio argilito kerogena (2085,4 m gylis),
leidzia daryti iSvada, kad organinés medziagos katagene-
zes laipsnis atitinka ankstyvosios naftos generacijos faze.
Sioje chromatogramoje vyrauja alifatiniai junginiai, (m+p)-
-ksileno ir n-okteno santykis yra 0,71. Be to, n-alkano ir
n-alkeno smailiy iSsidéstymas rodo Zenkly skysty anglia-
vandeniliy generacijos potenciala.

Ordoviko naftos motininiy uolieny kerogeno tyrimo
duomenimis, vyrauja n-alkeny/n-alkany dubletai. Aroma-
tiniy junginiy kiekis nedidelis, (m+p)-ksileno ir n-okteno
santykis kinta 0,5-1,1 ribose. Nenustatyta akivaizdzios pri-
klausomybeés tarp aromatiniy angliavandeniliy kiekio arba
anglies atomy kiekio pasiskirstymo pirolizituose ir vande-
nilio indekso. Prist-1-enas rastas daugelyje pavyzdziy (bet
ne visuose), taip pat Akmenés-71, Baubliy-1, 4 Lauksar-
giy-4 ir Nidos-1 greziniuose nustatyta neidentifikuota smai-
1¢, esanti tarp C | ir C,, (tai galbiit naftaleno, benztiofeno
ar krezolio izomeras). Mazesnés variacijos — santykiniuo-
se dydziuose neiSskaidytoje angliavandeniliy dalyje (vadi-
namoje ,.kuproje”) ir mazo bei didelio molekulinio svorio
angliavandeniliy pasiskirstyme. Tai, matyt, susij¢ su nedi-
deliu organinés medziagos brandumu. Pietvakarinéje Lie-
tuvos dalyje, Ramuciy-1, 3 grezinyje, yra nustatyti lengvi
angliavandeniliai, vyrauja aromatiniai pirolizitai. Kol kas
negalima paaiskinti nejprastai didelio aromatiniy pirolizi-
ty kiekio ordoviko méginyje i§ Akmenés-71 grezinio
(1610,2 m gylis) ir labai auk$to vandenilio indekso
(511 mg/g TOC), tam reikia papildomy tyrimy.

Siliro pirolizés-dujy chromatogramos rodo panaSia
organinés medziagos sudétj kaip ir ordoviko, iskaitant ge-
rai i$vystytus n-alkeno/n-alkano dubletus, esancius iki C,,
ir maza arba vidutinj aromatiniy pirolizity kiekj (papras-
tai (m+p)-ksileno ir n-okteno santykis lygus 0,8-1,3). Ra-
muciy-1 grezinio pirolizitas (2009,1 m) yra turtingesnis
dujy, Siek tiek daugiau turi aromatiniy angliavandeniliy
((m+p)-ksileno ir n-okteno santykis lygus 2,0), ir tai ati-
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tinka auksta Sio pavyzdzio organinés medziagos brandu-
ma.

Pirolizeés-dujy chromatografijos duomenys leidzia da-
ryti analogiSka Rock Eval duomenims iSvada, kad kero-
genas gali buti priskirtas II tipui, turtingam alifatiniy an-
gliavandeniliy.

Onure 3ganaBuuiore, Jkdera CBamoBcKka

NCCIEJOBAHUA OPTAHUYECKOI'O
BEHIECTBA HUHEI'O ITAJIEO305 JIUTBbI
HNETPOI'PA®OUNYECKUM U
IMNPOJINMTUYECKUM
I'A30-XPOMATOI'PAONYECKNM METOJAMHU

Peswowme

HccnenoBaHusl paccestHHOIO OPTaHUYEeCKOTO BEIIeCTBa
eTporpauIecKkuMi MeTOJaMH W HM3YyYeHHE KeporeHa
MUPOJIUTUYECKUM Ta30-XPOMATOrpapUIECKUM METOIOM
MTO3BOJIIOT YCTAHOBUTH COCTAB OPTaHMYECKOTO BEIIECT-
Ba, CTENCHb KaTareHe3a M XapaKTep PaclpoCTpaHEHHS
B He()TEMAaTEPHHCKUX IIOPOIaX KeMOpHs, OpIOBHKA M
cunypa. KoiauuecTBO OpraHMYEcKOro BellecTBa B
MMOPOAAX HIKHETO IMaje030s1 HEOJMHAKOBO, HO C METPO-
rpaduueckoil TOYKU 3peHust Masio audGepeHInPOBaHO.
I[Ipeobmamar0T CHHTEHETHYHOEHH CaIlpoIeleBOe
OPraHMYECcKOe BEIIECTBO MOPCKOTO IPOUCXOXIEHHS M
YaCTHIIBI, TOXOXXHE Ha BHUTPUHUT, a TaKxKe
MPUCYTCTBYET OOJBIIOE KOJIUUYECTBO OOYTJIIEHHBIX
OCTaTKOB JKUBBIX OPraHU3MOB. MeNKO-IeTPUTOBEIH ca-
MPOIENIb CPeId MUHEPAIBHBIX KOMIIOHEHTOB MEJIKO
paccessH WIM TpeACTaBlieH B (opMe Karelb M THE3MI.
Mopdosornueckne 4YepThl TMOXOXWUX Ha BHTPUHUT
YaCTHUI] YKa3bIBAIOT HA TO, YTO 3TO — OOYIJIEHHBIE Opra-
HUYECKHE OCTATKH (TPANTONUTHI). 3HAUNUTENBHYIO YacTh
(20% wunmu GoJplIe) OPraHUUYECKOro BEUIECTBA COCTAB-
JseT JeUnTUHUT. Yalme Bcero YacTHIBI JICHIITHHUTA
BMECTE C PACCESIHHBIM JICHITOACTPHHUTOM BCTPEUAIOTCS
B CAIIPOIIETICBOM BEIECTBE, PEXe CPenr MHHEPATbHBIX
KOMIIOHEHTOB. YacTo HaOIIOAAIOTCsl XOPOIIO COXPAHUB-
IMecsl TACMAHUTHI WIIM UX OOJIOMKU, SIBJISIIOIIMECS] KOM-
TIOHEHTAMU MOPCKHX CaIpPOTENeBBIX OTIOXeHUH. Pexe
MIPUCYTCTBYIOT CIIOPUHUT, KYTHHUT WM BEIIECTBO, 00-
pa3oBaHHOE W3 CMOIBI M BOCKa.

CreneHb KaTareHe3a OPraHMYECKOTO BEIIECTBa yCTa-
HOBJICHA IO MOKA3aHUSIM OTPaKEHUS! CBETa CHHTE€HETHY-
HBIX OMTYMUHUTOB M YAaCTHUIl, MOXOXXHX HA BUTPHUHUT.
M3MeHeHUe cTeneHn KaTareHe3a 3aBHCUT, B OCHOBHOM,
OT TIIyOWHBI 3aJeTaHus MOPOH, NoKazarenb RO ykasbl-
BaeT Ha ee yBenumueHne ¢ CB na FO3. bruia ormedena
OompImast pasHUIA (M3MEPEHHUs BBITIOJHEHBI HA TOM K€
caMoM o0pasiie) MeXIy U3MEPEHHBIMU 3HaueHUsIMU RO
OutymMuHUTa M RO 4YacTwil, CXOMHBIX C BUTPHHHUTOM,
3HAUUTEIbHYI0O YacThb KOTOPBIX COCTaBIISIIOT OOYIJIEH-
HBIE OCTaTKHU rpantoiuta. Ha paHHel cramuu muareHe-
32 OWUTYMHUHHUTBI HUMEIOT MEHBIIYIO Pe(ICKTUBHOCTD,
4YeM BUTPHUHUT, TOTJa KaK PeQIEKTHBHOCTH OOYIJIeH-
HBIX OCTAaTKOB TPANTOJINTA YBEIIMUMBACTCS 3HAUUTEIBHO
OBICTpee O CPaBHEHMIO C DPE(UIEKTUBHOCTBIO BUTPHU-
HUTA.
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Bce uccnenoBanuble mpoOBI KepoTreHa U3 MaTepHUHC-
KUX Topoj keMOpus Goratsl mapad®UHOBBIMU TTHPOIIH-
3UTaMH, COCAMHSIOIMIMMU B CBOCH IEMoYKe aKaHbI/
aJIKeHbl U UMEIOIIMMHU 25 U OO0JIbllle aTOMOB YIJIEPOJaA.
JlaHHBIE HHPOJUTHYECKON ra3oBoil Xpomartorpaduu,
MOJYyYCHHBIE MPU W3YUYEHUW KeporeHa W3 apriiInTa
ckBaxunbl Jlayxaii-1 (rmy6. 2085,4 M), MO3BOJSAIOT
clenaTtb BBIBOJ O TOM, YTO CTENEHb KaTareHesa
OPraHMYecKOro BeIecTBAa COOTBETCTBYET paHHeH dasze
redHepanuu Hedtu. Ha 310t Xpomatorpamme mpeo0ia-
narT anmndaTHIYecKHe COCTUMHEHHs, COOTHOIICHUE
(m+p)-xcunena u n-okteHa pasHo 0,71. Kpome Toro,
pacmoyio)keHue TUKOB N-aJlkaHa M n-ajikeHa CBUJe-
TEIBCTBYET O CYIIECTBEHHOM IIOTEHIMAJIe TeHepaluu
JKUJIKUX YTIIEBOJOPOIOB.

JanHble vcclegoBaHUsl KeporeHa MAaTEPUHCKHX I10-
pox OpAOBMKAa TakKKe yKa3bIBAIOT Ha IpeobiamgaHue
IyIUIeTOB N-ajlkaHa M N-ankeHa. KommdgectBo apoma-
TUYECKUX COEOUHEHUH HE3HAYUTEIbHO, COOTHOLIEHHE
(m+p)-kcuileHa W N-OKTeHa KoJjieOjeTcs B Tpeeax
0,5-1,1. BuauMoli 3aBUCUMOCTH MEXAY KOJIUYECTBOM
apOMAaTHYECKUX VYTIIEBOIOPOJOB MM KOJIUYECTBOM
aTOMOB YIJVIEPOJA, PACHPENENICHHBIX B IMUPOJIU3NUTAX, U
BOJOPOJHBIM HMHJEKCOM He ycTaHoBlieHo. IIpucrt-1-en
YCTAHOBJIEH B OOJBIIMHCTBE 00pa3IoB (HO HE BO BCeX),
KpoMme TOro, B ckBakxuHax AxmsHe-71, bayomsii-1, -4;
Jlaykcapraii-4 u Huna-1 mexny mukamu C, u C,,
O0HapyXeH HeUAEHTU(GUUUPOBAHHBIN MUK (BO3MOXHO,
3TO m30Mep HadTaleHa, OeH3THO(EHAa WIM KPe3oJIs).
Bapuanun OTHOCHUTENTBHBIX BEJIMYNH B HEPACUICHEHHON
YACTU XPOMATOrpaMMBbl (B TaK Ha3bIBAEMOM «TOpOYy»)
U B pacmpelesieHud MaJeHbKOro M OOJIBIIOro MoJie-
KYJSIDHOTO Beca YIJIEBOJOPOIOB HE3HAUUTEIbHBI. DTO,
MO-BUIMMOMY, CBSI3aHO C HEOOJBIIUM CO3pEeBaHUEM
OpraHMYecKoro BellecTBa. B oro-zamagHoil uyactu
JIutBel, B ckBaxkmHax Pamyusii-1, -3, ycTaHOBIIEHBI
JIETKHE YIJICBOJOPOABI M MpeodIafaoT apoMaTHUECKIe
nupoau3utel. Hamuune HEOOBIYHO OOJBIIOrO KOJIU-
YecTBA apOMATHUECKUX IUPOJU3UTOB B obOpasle op-
JIOBUKA M3 CKBaXUHBI AkMsHe-71 (rmy6. 1610,2 M) u
YCTaHOBJIEHHE OYEHb BBICOKOTO BOJOPOIHOTO HHJEKCA
(511 mr/r TOC) moka He UMEIOT OOBSICHEHWS W Tpe-
OYyIOT JONOJHUTENIBHBIX HCCIEIOBAHMA.

XpomaTorpamMma CHIYPHHCKOTO oOpa3sla IMOKa3bl-
BaeT CXOAHBIA COCTaB C 0OPa3lOM OPIAOBHUKA, BKIOUYAS
XOPOIIIO pa3BUTHIE AYIUIETHI N-alikaHa/N-alikeHa, Cy-
mectBytomue 10 C,., ¥ HEGONBIIOE UM CPEHEE KOJH-
YECTBO apOMATUYECKUX MUPOIU3UTOB (OOBIYHO COOTHO-
meHue (M+p)-kcmwiieHa u N-okteHa ot 0,8 mo 1,3).
IMuponu3ut u3 ckBaxunHsl Pamyusii-1 (rry6. 2009,1 m)
HACBILLIEH ra3oM. B HeM MpUCYTCTBYeT HEMHOT'O OOJIbIIe
apoMaTHYeCKUX COCIUHEHUN (COoOTHOIIeHUe (M+p)-
KCWJeHa U N-okTeHa paBHO 2,0), 4TO yKa3plBaeT Ha
Ooyiee BBICOKYIO CTENEHb KaTareHe3a OpraHu4ecKoro
BeIlleCTBa B HCCIIeTyeMOM oOpasie. JlaHHBIE MUPOIUTH-
YecKoli ra3oBoil xpomarorpaduu, kak u maHHeie Rock
Eval, mo3BoJIsIOT chaenaTh BBIBOJ O TOM, YTO KEPOTeH
borat ammpaTUIECKUMH YIIICBOAOPOJAAMH M MOXKET
ObITh OTHeceH ko II Tumy.



