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Four minor oil discoveries have been made in West Lithuania in recent years. Studies of the oil
composition show that its physical and chemical properties (density, viscosity, petrol content, etc.) and
the group composition of hydrocarbons (content of saturated and aromatic hydrocarbons, tars and as-
phaltenes) mainly depend on the formation conditions and distances of migration between the kitchen
and accumulation areas. According to the distribution patterns of n-alkanes and isoprenoids, the ex-
amined oils are comparable and generated from sapropel organic matter. There are certain differences
in biomarker and carbon isotope data, indicating oil generation from different source rocks containing
organic matter of different catagenesis.
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INTRODUCTION

The majority of oil fields in West Lithuania were discovered dur-
ing the Soviet era more than 30 years ago. In recent years, only
minor oil discoveries have been made, all located in a close vicin-
ity to producing fields (Fig.1). Two small oilfields, Agluonénai
and Uoksai, were discovered in the license block operated by the
JSC “Minijos nafta” Two others, Siaurés Vézaiciai and Zadeikiai,
were found within the license block of the JSC “Manifoldas”.

This paper discusses the physical properties, chemical com-
position, and carbon isotope analyses of oils obtained from the
newly discovered fields. Oil samples for laboratory analyses were
collected under surface conditions and supplemented with the
analysis of a downhole oil sample from the Antkoptis-1 well.

GEOLOGICAL SETTING

The area is situated in the eastern part of the Baltic Syneclise,
within the prominent tectonic zone referred to as the Gargzdai
Zone of Elevations (Stirpeika, 1999). Its structural pattern com-
prises a NNE-SSW trending fault system and related anticlines
serving as traps for hydrocarbon accumulations. Oilfields dis-
covered so far produce from low porosity Cambrian sandstone
(and occasionally from Lower Ordovician sandstone) at a depth
of around 2000 m.

Recent oil discoveries in the area are associated with small
structural traps that were found by detailed seismic surveys near
the producing fields. Their location is shown in Fig. 1.

The Agluonénai oilfield was discovered in 2005, approxi-
mately 2 km west of the Sifipariai and Pety Sitipariai oilfields.

Baltic Sea

"’.. 11

—-2300—— III

~.-_V1A:;- S
-y

Fig. 1. Sketch map of the distribution of cilfields in the Early Palaeosoic deposits of
Lithuania. |- oilfields: a) producing; b) non-producing; 7 - Girkaliai, 2— Genciai,
3—Kretinga, 4—Nausodis, 5—Plungé, 6—Ablinga, 7—Vé7aitiai, 8- Siapariai,
9—Piety Siapariai, 70— Degliai, 77— Pociai, 72— Vilkydiai, 13 — Sakuiai, 74— Silalé,
15 — Lauksargiai; Il - faults; lll - isolines of basement

1 pav. Naftos telkiniy paplitimo Lietuvos apatinio paleozojaus dariniuose Lietuvoje
schema. |—naftos telkiniai: a) eksploatuojami; b) neeksploatuojami; 7 - Girkaliai,
2—GenCiai, 3—Kretinga, 4—Nausodis, 5—Plungé, 6—Ablinga, 7-Vézaiciai,
8~ Sitpariai, 9 — Piety Sitpariai, 10— Degliai, 77— Pociai, 12 - Vilkyciai, 13 — Sakuciai,
14 -Silalé, 75 — Lauksargiai; Il - tektoniniai lZiai; |1l — kristalinio pamato izolinijos
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0Oil accumulation occurs in a horst-like structure within the
Middle Cambrian and Lower Ordovician successions (Fig. 2).
The reservoir is sealed by faults laterally and by overlying shales.
The productive interval is composed of inter-bedding sandstone
and siltstone with effective porosities up to 7.6% and permeabil-
ity reaching 37 mD.
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The Uoksai oilfield was discovered in 2004 close to the Pociai
oilfield. It is associated with a small compactional anticline formed
above the basement high (Fig.2). The productive interval is of
poor reservoir properties. Only the uppermost sandstone layer
within the Middle Cambrian sequence is considered as a reservoir.
Its thickness is around 6 m and average porosity 6.1%.
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Fig. 2. Sketch structural maps of the top of the reservoir and geological profiles of Agluonénai (4), Uoksai (8) and Siaurés VéZaiciai (C) oilfields
2 pav. Agluonény (4), Uoksy (B) ir Saurés VéZaiciy (C) naftos telkiniy kambro kraigo schematiniai struktiriniai Zemélapiai ir geologiniai profiliai
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The Siaurés Vézaiciai oilfield was discovered in 2005. It is
associated with a small structural trap located to the north
of the Vézaidiai oilfield. The reservoir properties of Cambrian
sandstone and siltstone show a wide range, with porosities
measured from 4.45% to 9.05% and permeabilities ranging
from a few mD to 116 mD. The average porosity of the pay
zone is 6.26% and the average permeability 13.8 mD (Zvirblis
et al.,2006).

The Zadeikiai oil discovery is most recent in the region
(2007). Oil is identified in the top of the Zadeikiai structure lo-
cated between the VéZaiciai and Ablinga oilfields. The reservoir
comprises Cambrian and Lover Ordovician sandstone with a
low porosity and the netpay thickness of only 0.8 m.

MATERIALS AND METHODS

Core samples from the Agluonénai-2, Antkoptis-1, Uoksai-1
and Zadeikiai-1 wells were analysed at All-Russian Research
Geological Oil Institute (VNIGNI): the physical and chemical
properties of oil and the group composition of hydrocarbons
were determined. Analysis of crude oil, petrol (b.p.-150 °C)
and saturated oil fractions was carried out by the method of gas
chromatography. Two samples were examined for relict hydro-
carbons (biomarkers) and for carbon isotope composition.

Gas chromatography (of crude oil and saturated hydrocar-
bons) was performed using a Hewlett Packard chromatograph
of HP-5890 series with a flame-ionization detector (FID) and
a high performance quartz capillary column (60 m long and
0.32 mm i.d).

Gas chromatography and mass spectrometry (GS-MS,
analysis of biomarkers) analyses of saturated and aromatic
petroleum hydrocarbons were carried out using a coupled
CLARUS 500 chromatograph-mass-spectrometer (Perkin
Elmer). The analysis conditions were the following: the inser-
tion of samples was performed using a sampler; helium was
used as a gas carrier; injection pressure was 30 psi; helium
flow velocity was 2 ml/min at 100 °C. The HP-1701 column
was 60 m long, 0.32 mm i.d., 25 pm film thicknesses. The
temperature regime for analysis used the following heating
steps in the thermostat column: 2 min up to 100 °C, 12.5 °C/
min from 100 °C to 150 °C, 3 °C/min from 150 °C to 300 °C,
at 300 °C isotherm 14 min, the operating regime of the injec-
tor “split / splitless”. The column of the gas chromatographer
was directly inserted into the MS ion source. The SIR mode
was used for mass spectrometry.

The parameters of biomarkers were determined; m/z 191 (tri-
cyclic and pentacyclic triterpanes), m/z 217 (steranes), m/z 218
(isosteranes), m/z 259 (diasteranes), m/z 231 (triaromatic ster-
anes), m/z 253 (monoaromatic steranes). The peak areas of
mass fragmentograms were calculated using Perkin-Elmer Total
Chrom Client / Server program.

Carbon isotope composition was determined with a
VG OPTIMA isotope mass-spectrometer (Company Fisons).
Accuracy to size was +0.5%o.

Two reservoir oil samples from the well Antkoptis-1 were ex-
amined at the laboratories of the Lvov branch of the Ukrainian
State Geologic Exploration Institute (UkrNIGRI).

RESULTS AND DISCUSSION

The Cambrian oils within Lithuania have moderate gravities
(800-830 kg/m?), low viscosity (5-16 pm?s), contain a high
amount of petrol fractions (more than 30% volume) and a low
content of tars (max up to 15%), asphaltenes (below 3%) and
sulphur (less than 0.25%). The variations of the mentioned
parameters are predetermined by the present depth of reser-
voir occurrence. The density, viscosity, content of tars and as-
phaltenes in oils increase with shallow depths (Zdanaviciuté
etal.,, 1997, 2004, 2007). The data show that the oil from the
newly discovered oilfields is also rather light (803.6-814.8 kg/m’)
and of low viscosity (6-7.41 um?/s) except oil from the well
Zadeikiai-1 (Table 1). The boiling point of oil from the wells
Uoksai-1 and Antkoptis-1 is very high - 85 and 78 °C, respec-
tively, instead of the common 50 °C, showing a lower contain of
petrol fractions in these oils. It is not typical of the Cambrian
oils of West Lithuania. Perhaps it is related with sampling,
transportation, storing and examination conditions of the oil
samples. The oil from well Zadeikiai-1 is heavier. Its density
reaches 853.2 kg/m* (kinematic viscosity 20.03 um?/s) what is
not characteristic of the Cambrian and usual of the Ordovician
oils of Lithuania (except oil from the well Gondingas-1, Plungé
oilfield, where the density reaches 870.0 kg/m?®). The boiling
point of oil from the well Zadeikiai-1 is 66 °C; the content of
petrol fraction (b. p.—200 °C) is low only 20%.

Maltene fractions by were dominated saturated compounds
(57-72.9%). Commonly, their concentrations are higher in
lighter oils, therefore saturated hydrocarbons in the consider-
ably heavier oil from the Zadeikiai oilfield reach up to 43.4%.
The concentration of aromatic hydrocarbons varies negligibly,
except oil from the well Zadeikiai-1 here the concentration of
saturated hydrocarbons reaches up to 39.0%. The rate of satu-
rated aromatic hydrocarbons is 1.11-3.26. Asphaltene contents
were moderate and ranged from 1.2 to 4% (Table 1).

The n-alkane distribution was unimodal, i.e. dominated
by n-C;;-n-C;s with the maxima at n-C;; and a market re-
duced abundances of n-alkanes in the range Cy-Css (Fig. 3).
The distribution of n-alkanes in oil from the well Zadeikiai-1
has the maximum at C,; (the common maximum for oils from
other oilfields is C5) and a markedly lower concentration of
heavy hydrocarbons, indicating a shorter migration path. The
proportions of acyclic isoprenoids relative to n-alkanes were
generally low, and their ratio was stable (0.14-0.22). The pris-
tine and phytane ratio is very stable and varies from 2.37 to
2.67, perhaps indicating a more oxic depositional environment
(Zdanaviciute and Bojesen-Koefoed, 1997). The ratio of odd
and even n-alkanes (CPI) calculated for Cy;—Cs; n-alkanes is
close to unity. The higher pristane/n-Cy; and phytane/n-Cys
ratios in oil from well Zadeikiai-1 indicate a lower maturity
(Table 2).

The Lithuanian oils, like many Palaeozoic oils, are character-
ised by very low concentrations of sterane and triterpane with a
similar distribution. In general, they are characterised by promi-
nent tricycle triterpanes, comparatively low hopane to sterane
ratios and low proportions of extended hopanes.

The concentration of steranes and triterpanes in the examined
samples is also very low. The distribution of regular steranes is
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Table 1. Physical properties and chemical composition of oils
1 lentelé. Fizinés ir cheminés naftos savybés
. X Kinematic Boiling Fraction Fraction
Well Sampling Age Gravity, viscosity, Saturated | Arom.vol. | Polarsvol. | Saturated/ | Asphaltene, point, | b.p.-150C, |b. p.-200C°,
interval, m kg/m? 10°mY/s vol. %* %* %* Arom. % (b.p) T || s
Agluonénai-2| 1996-2030 €,dm 803.6 6.0 57.0 29.0 10.0 1.96 4.0 43 30 45
Uoksai-1 2187-2200 €,dm 814.8 7.09 65.6 239 8.3 2.74 2.2 85 18 30
Antkoptis-1 | 1900-2003 €,dm 814 7.41 72.9 22.3 5.1 3.26 - 78 16 24
Zadeikiai-1 1985-1992 O,pk 853.2 20.03 43.4 39.0 13.4 1.11 1.2 66 14 20
* Calculated for petrol-free fractions (b. p. 200 °C).
Table 2. The ratios of n-alkanes and isoprenoides for saturated fractions
2 lentelé. N-alkany ir izoprenoidy sociosiose naftos frakcijose sudéties geocheminiai rodikliai
Well Sampling interval, PR/PH PR/nCyy PH/nCys Isoprenoides / Isoprenoides, N-alkanes, % CPI
m n-alkanes, % % nG;-nG;s
Agluonénai-2 1996-2030 2.67 0.55 0.24 0.14 7.08 50.71 1.04
Uoksai-1 2187-2200 2.64 0.63 0.27 0.18 9.19 51.09 1.0
Antkoptis-1 1900-2003 2.59 0.58 0.25 0.17 8.35 49.56 1.0
Zadeikiai-1 1985-1992 2.37 0.82 0.38 0.22 9.94 45.02 1.0

PR/PH — pristane/phytane ratio;
PR/n-Cy; — pristane/n-heptadecane ratio;
PH/n-Cys — phytane/n-octodecane ratio;

CPI - Carbon Preference Index calculated as 2 X sum (n-Cy3_33)/2 X sum (n-Cyy_30) + n-Cy + n-Gs,.
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Fig. 3. Plot of the distribution of
n-alkanes in Cambrian oils
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bro naftoje grafikas

very similar for both samples, showing approximately equal pro-
portions of Cys and Cy sterane species and large proportions of Cy;
(Table 3). The hopane / sterane ratios are low (0.3-1.7). The data
obtained allow an assumption that the oil was generated by type II
organic matter of composed of plankton, algae and detrital bacte-
rial material.

According to carbon isotopic composition, the analysed
oils are rather comparable: enriched with the light isotope
§C whose concentrations reaches —30.57%o in the oil from
well Agluonénai-2, —31.22% in the oil from well Uoksai-1 and
~29.34%p in the oil from well Zadeikiai-1. This is a characteristic
feature of the Lower Palaeozoic oils.

Data of investigation of reservoir oil samples from the well
Antkoptis-1 were presented in Table 4. The data show that ac-
cording to physical properties, oil from the Antkoptis-1 well is
comparable with oils from other Lithuanian oilfields. Its density
at a pressure of 21.3 MPa is 764.0-766.6 kg/m’ (for oil of the
zone of Gargzdai elevations this parameter is 727-781 kg/m’) and
gas / oil ratio (GOR) 42.8—43.9 m*/t (for the oils of the Gargzdai
elevations zone 42.5-63.8 m*/t).

As implied by the data on pristane and phitane, diaster-
ane Cy and regular sterane C, moretane and hopane, tri-
cyclic hydrocarbon Ty and hopane ratios, the properties of
Cambrian oil are more similar to those of bitumoides of the
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Table 3. Sterane and triterpane biomarker ratio
3 lentelé. Sterany ir triterpany bioZzymeny santykiai

DIA27 / RST29 RST29 RST27, | RST28, | RST29, H32
Well X/H30 |[H29/H30| Ts/Tm [M30/H30
RST27 (S/S+R) | (BR/BB +aa) (%) (%) (%) S/(S+R)
Agluonénai-2 2.31 0.52 0.6 24.8 24.8 49.4 0.77 0.55 3.08 0.07 0.48
Zadeikiai-1 2.21 0.54 0.6 214 233 55.2 0.69 0.36 253 0.19 0.52
Sterane biomarker ratios: Triterpane biomarker ratios:

DIA27 / RST27 — (sum C diasteranes) / (sum G, regular steranes);
RST29 (S/S + R) — regular sterane (5 epimerization ratio;

RST29 (BB / BB + aa) — regular steranes Gy, ratio of B-epimers to total;
RST27,RST28, RST29 — reguliar steranes (sum of regular steranes,
calculated from B epimers in m/z 218 ion fragmentograms).

Table 4. Main properties of reservoir oil from the Antkoptis-1 well
4 lentelé. Antkopcio-1 grezinio sluoksnio naftos pagrindinés savybés

Parameter Sample 1 Sample 2
Bubble point, MPa 3.4 3.4
Specific gravity, kg/m?, at P reservoir 766.6 764
Density at 15°C or 20°C, kg/m? 828.6 827.6
Viscosity, MPa s at P reservoir 1.90 1.78
Formation volume, Bo 1.140 1.144
Shrinkage, % 12.28 12.59
Gas / oil ratio (GOR) : m3/t 428 439
m3/m? 355 36.3

Sampling interval 1993—2001 m (two samples); sampling depth 1800 m; reservoir
pressure 21.3 MPa; reservoir temperature 72 °C.

Silurian source rocks. Complicated conditions for primary
migration are characteristic of the Silurian section; therefore
this correlation is far from simple. Establishing the correlation
between oil and organic matter of source rocks is a rather dif-
ficult task in the Lithuania. The organic matter of the source
rocks has a highly similar composition (according to the data
of Rock-Eval analysis: sapropelic, type II) and it contains very
small amounts of relict hydrocarbons. Considering that the
formation of oilfields took a long geological time, the accumu-
lated oil here could have been generated from various source
rocks. Source rocks exist within the Cambrian, Ordovician and
Silurian successions in Lithuania. The start of oil generation in
Lithuania is related to the late Silurian, while the basic oil ge-
neration phase is thought to be in the Devonian and Permian
times. The low rate of sedimentation in the whole area of the
Baltic Syneclise and different movements of the Earth’s crust
have created conditions for a slow formation or even destruc-
tion of previously formed oil fields. The oil fields are well pre-
served because of favourable hydrological conditions and good
sealing conditions of the overlying strata (Sakalauskas et al.,
1999; Suveizdis, 1979).

CONCLUSIONS

Detailed geochemical studies of crude oils from the newly discov-
ered oilfields in Lithuania lead to the following generalizations.

X/ H30 —triciklane / hopane;

H29 / H30 — norhopane / hopane;

Ts /Tm — trisnorneohopane / trisnorhopane;

M30/H30 — moretane / hopane ratio;

H32S/ (S + R) — bishomohopane 225 / (225 + 22R) epimerization ratio.

The physical and chemical parameters (density, viscosity, con-
tent of gasoline fractions) of Cambrian oils and the group com-
position of hydrocarbons (content of saturated and aromatic hy-
drocarbons, tars and asphaltenes) mainly depend on the depth of
occurrence and the geological situation of the oilfields and on the
migration distances of hydrocarbons from the source rocks to the
traps and their entrapment.

Gas chromatograms of the alkanes are unimodal, dominated
by Ci3-Cys homologs (with the peak maximum at C;s), and low
amounts of Cy and heavier hydrocarbons. According to the dis-
tribution patterns of n-alkanes and isoprenoides, the examined
oils are comparable and generated by sapropel organic mater.

The study oils, like all oils of Baltic Syneclise, are charak-
terised by very low concentrations of steranes and triterpanes.
There are certain differences in biomarker and carbon isotope
data, indicating oil generation by different source rocks contain-
ing organic matter of different maturity.

The existence of light solid bitumen of various types also
indicates a stepwise character of the oil field formation. The
low sedimentation rates together with low tectonic activity
in the Baltic Syneclise ensured conditions for the slow for-
mation of the oil fields and even a subsequent destruction of
already formed ones. The main reservoirs for petroleum ac-
cumulations are Cambrian Deimena Formation sandstones
which were brought into hydraulic communication with
various source rocks occurring in different stratigraphic in-
tervals. During the long time of their formation, the oilfields
have been continuously replenished; therefore, the oil traps in
the Cambrian rocks could accumulate oil generated not only
from the Cambrian, but also from the Ordovician and Silurian
source rocks.
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VAKARU LIETUVOJE NAUJAI ATRASTU TELKINIU
NAFTOS CHEMINE SUDETIS

Santrauka
Naujy naftos paieskos darby déka buvo surasti trys nedideli naftos
telkiniai — Agluonény, Siaurés Vézaiciy, Uoksy ir nedidelé naftos sankau-
pa Zadeikiy struktaroje. Atrasty naujy telkiniy naftos itekliai yra mazi,
ta¢iau auksta Zalios naftos kaina pasaulyje daro ir mazy telkiniy eksplo-
atacija pakankamai rentabilig. Be to, naftos gavyba Lietuvoje smarkiai
mazéja, todél atrasti naftos telkiniai palaikys i$gaunamos naftos kiekij.
Agluonény ir Siaurés Vézaiciy naftos telkiniai i$sidéste Gargzdy pakilu-
my zonoje, Uoksy naftos telkinys ir Zadeikiy naftos sankaupa - j rytus
nuo Gargzdy regioninio lazio

Nefrakcionuotos (,zalios) naftos ir so¢iyjy naftos frakcijy tyrimai
buvo atlikti dujy chromatografu. Dviejuose méginiuose istirti reliktiniy
angliavandeniliy vadinamieji bioZymenys bei nustatyti anglies izotopy
duomenys. Be $iy duomeny, kurie nustatomi atmosferos salygomis (naf-
tos bandiniai atrinkti greZinio Ziotyse), Antkop¢io-1 greZinio nafta buvo
iStirta ir sluoksnio salygomis (giluminiai naftos bandiniai). Straipsnyje
yra pateiktos naujy telkiniy naftos fizinés ir cheminés savybeés.

Remdamiesi Lietuvoje naujai atrasty telkiniy naftos tyrimy duo-
menimis galime teigti, kad kambro uolieny naftos fizinés ir cheminés
savybeés (tankis, klampumas, benzino kiekis), grupiné angliavandeni-
liy sudétis (sociyjy, aromatiniy angliavandeniliy, dervy ir asfalteny
kiekis) daugiausia priklauso nuo slagsojimo salygy ir nuo migracijos
i§ generacijos Zidiniy iki telkinio atstumy. Pagal n-alkany ir izopre-
noidy pasiskirstyma tirty ploty nafta yra labai panasios sudéties ir
generuota sapropelinés organinés medziagos. BioZymeny ir anglies
izotopy tyrimo duomenimis, kai kurie skirtumai leidZia manyti, kad

naftg generavo jvairios naftos motininés uolienos su skirtingos kata-
genezés organine medZiaga.

Giluminés naftos éminiy tyrimy duomenys rodo, kad Antkop¢io-1
grezinio nafta sluoksnio salygomis pagal fizines savybes yra panasi j kity
Lietuvoje atrasty telkiniy nafta.

Tirtos naftos anglies izotopiné sudétis taip pat panasi, praturtin-
ta lengvuoju izotopu (§"°C): Agluonény-2 grezinio naftoje —30,57%o,
Uoksy-1 -31,22%o0 Zadeikiy-1 —29,34%o, ir tai biidinga apatinio pale-
ozojaus naftai.

Onure 3ganaBuyiore, Mapuna Jlaxuosa, Apynac Kieitnac

XUMUYECKU COCTAB HE®TV HOBBIX OTKPBITHIX
MECTOPOXIEHUM B 3AITATHO IUTBE

Peswme

B pesynbraTe HOBBIX MOMCKOBBIX PaboT 61N 0OHAPYXKEHDI TPH He-
6onbuIMX MecTOpoXAeHNA Hedu: ArnyoHeHait, CeBepo-Bexaitusit,
Yoxcait, a Taxxe He6onbII0e CKorUTeHue Hedtu B KaeikcKoit cTpyk-
Type. 3aracsl HeTU B 06HAPY>KEHHBIX MECTOPOXXIEHIAX HEBEUKI, HO
BBICOKasI MUPOBas IieHa Ha CHIPYI0 He(Tb [ieNlaeT IKCIUTyaTalMIo faxe
HeOO/bIINX MECTOPOXKIEHNIT JOCTATOYHO peHTabenbHoit. KpoMe Toro,
Ho6br4a Hepy B JINTBE 3HAYNTENILHO MAALT, IOITOMY fjaxke HeOoblIIve
He(TAHbIE MECTOPOXKICHNS YBE/MNYAT KOMNYECTBO J0ObIBaeMOit HeTi.
Hedrsausie MmecTopoxxnenns Arnyonenait u CeBepo-Besxaitusit pacro-
noxeHbl B [aprkpalickoil 30He OAHATHI, a YOKcaiickoe MeCTOPOX-
nenue 1 JKapeiikckoe ckorieHne He Ty — BOCTOYHEE PErMOHAIbHOTO
Taprxpaickoro pasioma.

OrmyicaHbl GpU3NKO-XMMUYECKIe CBOJICTBA Y TPYIIIIOBOII YITIEBOKO-
POJIHBII cOCTaB HeT BbIllIeHa3BaHHBIX MeCTOPOXKeHuIL. [IpoBeneH
rasoxpomarorpadudeckuit aHamms HeppaKIMOHNPOBAHHOI (,,CbIPOiT)
He)TH, a TaKKe HACIIIeHHOI ppakiysamu HedTu. BoionHeH aHanu3
PENUKTOBBIX YI/IEBOOPOROB (6MOMapKepHbIt aHa/IN3) IBYX 00pas1joB
¥ VICCTIE{OBAH M30TONHBII coCTaB yriaepopa HedTu. Kpome aTux mc-
C/Ie0BaHMNIL, IPOBEIEHHBIX B aTMOC(EPHBIX YCIOBUAX (po6bI HedTH
OTOOpaHBI B yCThe CKBXMHBI), M3yYeHa IMy6uHHas mpoba Hedtu u3
CKBaXKMHbI AHTKONTIC- ] (B I/IaCTOBBIX YCIOBMAX).

Ha ocHOBaHMM NTPOBEAEHHBIX MCCIEIOBAHNIT HOBBIX MECTOPOXK-
neHuit HedTy B JINTBE MOXKHO YTBEPXK/ATh, 4TO QUSUKO-XUMIIECKIE
CBOJCTBA (ITIOTHOCTB, BA3KOCTD, KOTIYECTBO OEH3MHA), [PYIIIOBOIL yI-
JIEBOJOPOLHBIIL COCTAB (KOMMYECTBO HACHIIEHHBIX M apOMATHYECKIUX
YITIeBOZOPOZOB, CMOT 1 achanbTeHOB) KeMOpuitckux HedTelt B 0CHOB-
HOM 3aBUCST OT YC/IOBMIT 3a/IeTaHNs, @ TAKXKe OT PACCTOSHMA MUTpa-
uuy HeyTU OT 04AroB reHepaluy O MeCTOpOXpeHus. I1o JaHHBIM
pacrnpefieneHus H-alIKaHOB M 30IPEHOMIOB Ha MICCIEAOBAHHBIX II/I0-
a/Ax HeTh CXOfHA U TeHEPUPOBAHA CALIPOIIEIEBBIM OPTaHIYeCKIM
BEIIeCTBOM. A Pe3y/IbTaThl MCCIE[OBAHMIT 6OMapKePOB U U30TOITHOTO
COCTaBa YIIEPOJIOB MOKa3a/ly HEKOTOPbIE Paslidis, YTO O03BOJIAET
TPEfTIONIOXIUTD, YTO He(Thb TeHepUPOBAHa OPraHMYECKUM BEIIeCTBOM
pasnmu4HOro KarareHesuca. [1o JaHHBIM M30TOIHOTO COCTaBa YITIEPO-
Zia McCrIeffoBaHHbIe He(ITY MMEIOT CXOfCTBO: OHY 00OTAIIleHbI JIETKIM
uzotoroM §"°C, BelnuyHa KOTOPOTo B HeTH CKBOXXMHBI ATTyOHEHalt-2
cocraBnsaeT —30,57%o, B Yokcait-1 —31,22%o, B Kapeitksaii-1 —29,34%o,
YTO XapaKTePHO [/ HIDKHENAIe030iicKoit HeTi.



