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APPLICATION OF EPR SPECTROSCOPY IN THE STUDY
OF DOLOMITES FROM THE GEOLOGICAL SECTION
OF OIL AND GAS WELLS IN THE PRE-CASPIAN BASIN

Abstract. In the research work were carried out experimental studies using the EPR spectroscopy method for
the detection of dolomites in the Devonian sediments of Imashevskoye (well Nel), Astrakhanskoye (well Nel) and
Volodarskoye (well Ne2) deposits. It is shown that in the EPR spectra, the rocks are fixed by lines related to two
manganese ions with different spectral parameters.

On the basis of the analysis of spectral data we associated various spectral parameters with manganese ions
replacing Mg”" and Ca”' ions in the dolomite crystal lattice, respectively. The parameters of the o were determined
from the EPR spectrum of the investigated dolomites and were found two of their groups. The first group includes
dolomites, which are formed from limestones in the mixing zone of fresh and sea water, for which the a is greater
than 5 (¢>5). The second group includes metasomatic dolomites with a<5. The calculated parameter for the
investigated dolomites of the Volodarskoye field varies from 7,5 to 18 (o>5), therefore it can be assumed that these
sedimentary dolomites together with sulfites are formed according to the proposed scheme and do not refer to
metasomatic dolomites with a<5.

The obtained data show that the results of determining the content of dolomite by the EPR method for Mn®*, as
well as the content of dolomite in the rock determined by X-ray phase analysis are correlated with each other.

Keywords: metasomatic dolomites, electron paramagnetic resonance, total manganese, divalent manganese,
X-ray phase analysis.

VK 543.422.8
P. H. Hacupog', A. II. Crocapes’, H. B. Camaror’, I'. K. Baiimykamesa', A. P. Hacupos'

! AThIpayckuii Tocy mapcTBeHHBIH yHEBEpcHTET HM. X. JlocMyxamenoBa, ATwipay, KasaxcTam,
*TOO «MHcTHTYT reonormyeckux Hayk mv. K. Y. Carnmaesa», AmMatsr, Kazaxcran

INPUMEHEHME JIIP-CHEKTPOCKOIINHU ITPU NU3YUYEHUU
AOJJOMHUTOB N3 'EOJIOT'HYECKOI'O PA3PE3A
HE®TEI'A30OBbIX CKBAKHUH INTPUKACITMUCKOMU BITA/IMHbI

Annortamus. B padore ObutH MPoBEICHBI IKCIEPUMEHTATIBHBIC HCCICA0BAHMS C TOMOMIBI0 MeTona JIIP criek-
TPOCKOTIHH 10 OOHAPYKCHHIO JOJOMHTOB B ICBOHCKHX OTJIOKCHHAX MCCTOPOXICHHUI MMmamesckoe, ckB.1, Actpa-
xaHcKoe, ckB.l, Bonomapckoe, cks.2. Ilokazano, uro B crniekrpax OI1P mopoabl (GUKCHPYFOTCS JTHHHSIMH, OTHOCS-
IIEMUCS K IBYM HOHAM MApTaHIa C OTIMYHBIME CIICKTPATbHBIMH APAMETPAMH.

Ha ocHOBe aHANMH3a CHEKTPANBHBIX JAHHBIX, MBI CBA3BIBATH PA3IHYHBIC CHCKTPATbHBIC MAPAMETPBI C HOHAMH
MAPTAHIA, 3AMEIIAOIMMHA B KPHCTAITHYECKOH pelmeTke omoMuTa Housl Mg>'u Ca®* coorsetcTenHo. To criekTpy
BIP Mn®* 11 HCCIEIOBAHHBIX 0JOMHTOB OBUTH ONPEICTCHBI MAPAMETPHI 0L M OBITH OOHAPYIKEHBI JBE TPYIIIIBI
JonomMutoB. K mepBoi OTHOCATCS JOJTOMHTBI, KOTOPBIE 00Pa3yIOTCS H3 H3BECTHAKOB B 30HE CMCIIHBAHIL MTPECHOH U
MOPCKOM BOJBI, JI1 KOTOPOoH o>5. Ko BTOpOH rpymme OTHOCATCS METACOMATHUECKUE TOJIOMHUTHI ¢ o.<5. Burumc-
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H3zeecmua Hayuonanvroti akademuu Hayx Pecnybnuxu Kasaxcman

JICHHBIH MAPAMETP IS UCCICIOBAHHBIX TOJOMHTOB BOI0IaPCKOTO MECTOPOKACHIS KOIeOmeTca ot 7,5 mo 18 (o>5),
MO3TOMY MOYKHO MPCAMOJIONHUTD, UTO 3TH OCATOYHBIC JOJIOMHTBHI BMECTS ¢ CyJMb()HTAMH OOPA3yHOTCA MO MPSIIO-
JIOKEHHOM CXEME H HE OTHOCATCA K METAaCOMATHYECKUM AOJOMHUTAM C <5,

[MonyucHHBIC TAHHBIC MOKA3BIBAIOT, UTO PE3YABTATHI ONMPCICICHUSA COACPKAHUA moomuTa MeromgoMm JI1P mo
Mn®" , a Takke COACP/KAHMS TOTOMHTA B MOPOJAX ONMPE/ICICHHOIO MCTOJOM PEHTICHO(DA30BOTO AHATH3A KOPPEIH-
PYETCS MEXITy COOOMH.

KmodeBnie ¢10BA: MCTACOMATHICCKHUC JOJOMHTHI, 3JICKTPOHHBIA MAPAMATHHTHBIN PE30HAHC, OOmMI Mapra-
HEIl, IBYXBAJCHTHBIA MapTaHel, PSHTTCHO(A30BbINH aHAIH3.

[Ipu mouckoBo-pa3BenouHBIX paboTax HA HEQTH U ras, a TAKKE MPH OLECHKE HEQTCHOCHOCTH CTPYK-
TYPBI HEOOXOAUMO ACTANBHOE H3YUCHHE MUHEPATOTHIECKOTO COCTABA OPOA-KOLIEKTOPOB.

[TomHoe ommcaHue CIOXKHBIX CMECEH MOPOAOOOPA3YIOMMX MHHEPATIOB, KAKUMH SBISIIOTCA HedTe-
HOCHBIC OCAJOYHBIC MOPOIBL, MPEACTABIACT COOOH OUCHB CIOXKHYIO 3aJa4y, U OHA MOXKET OBITh pellcHA
TOIBKO NPH MOJHOM COYCTAHWU TPATHLUOHHBIX METOJOB MHMHEPATOTHYCCKUX W NETPOrpadpuyecKux
WCCNICAOBAHUN C COBPEMEHHBIMU (PU3UKO-XuMudeckuM Metoaamu [1]. He mpereHays Ha peuicHust 3T0i
CITO’KHOU 3aJa4M, MBI OTPaHHMUINCh B JAHHOW paboTe HM3YUCHHEM BO3MOXKHOCTH MPHUMEHECHUS METOAA
OINP npu anamuze xkapOOHATHEIX MHHEPATOB B TOMLIC OcagouHbiX otioxeHuil [lpuxacnmiickoro Gac-
celHa.

B paGote [2, 3] nokazano, uto metoa IIIP mo3BoiseT OPOBOAUTH JIUTONOTUYCCKOS PACUICHCHHS
H3yYacMOro pas3pe3a Ha OCHOBE AHAIM3A CIICKTPANBHBIX XAPAKTCPHUCTHK OCATOYHBIX HOPOX PA3THIHOTO
JUTOIOTHICCKOTO COCTABA.

OOBEKTOM HCCICAOBAHUS SIBHIICS KapOOHATHBIN MUHEpAT — JOIOMHUT, KOTOPHIH COACPIKUTCS B HEd-
TEHOCHBIX OPOAAxX GONBIION0 YUCIA MOACOICBBIX MeCTOPOXKACHHH [ [pukacnuiickoro pervoHa.

Ha pucynke 1 npusenen cmextp TP mopoas Mmamesckoro mecropoxacHus (ckB. 1, rmyOuna
3593-3596 M), KOTOPBIH MONMHOCTBIO COBHAJACT CO CICKTPOM OT JOJOMHTA U3 PE3CPByapa MECTOPOK-
neuust bexOymar (coaepikaHue MONOMHTA MO JAaHHBIM PeHTreHO(a30Boro anamusa coctaBisieT 98%),
prcyHOK 16. 3a6ch HAGIIOAAIOTCS CIEKTPHI ABYX HOHOB Mn®', Pa3IHUarOMHUEcs BETHYHHAMY 2-(HaKTOPOB
(2,0100 u 2,0028); au, = 95 I'c (Mekay Tpetbeii u ueTBepTOH KOoMoneHTamu). Jlunuu 1 u 2 B "BBICOKO-
T0J16BOI" YaCTH CHEKTPA MPUHAIICHKUT HoHAM Mn’", 3aMeIArONIM B KPUCTAILTHUCCKOM PEMIETKE J0TI0-
muTa HoHBl Mg™" u Ca® cOOTBETCTBEHHO.
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Pucynox 1 — Criexkrpsl OI1P ponomura: a — MmarieBckoro MecTopoxieHus (ckB. 1, riryOuna 3593-3596 m),
6 — MecToposkaeHus bexOynar (rimyCuna 38253832 M, HIKHUIA c10i1):
o = 151)/1,, rie I u I, — MHTEHCUBHOCTY JIMHUIM 1 1 2 COOTBETCTBEHHO

Figura 1 — EPR spectra of dolomite: ¢ — Imashevskoye deposit (well 1, depth 3593-3596 m),
b — Becbulat deposit (well 1, depth 3825-3832 m, lower layer):
o = 15 I}/1,, where I} and I, intensity of lines 1 and 2 respectively
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