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2 Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics
to be accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and
the Arts & Humanities Citation Index. The quality and depth of content Web of Science offers to
researchers, authors, publishers, and institutions sets it apart from other research databases. The
inclusion of News of NAS RK. Series of geology and technical sciences in the Emerging Sources
Citation Index demonstrates our dedication to providing the most relevant and influential content
of geology and engineering sciences to our community.

Kazaxcman Pecnyonuxacol ¥nmmoix eoiivim akademusicol « KP ¥£A Xabapnapwi. 'eonoeusi scane
MEXHUKATLIK bLIBIMOAD CepUsiCbly bliblMU JcypHaabinbiy Web of Science-miy oicananranzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol JcypHandvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvL10ay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawbliap MeH meKkemenepee KOHmMeHm mepenoici MeH canacvih Ycovlnaowvl. KP
¥F'A Xabapnapwi. I'eonocus scane mexnuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yulik ey 63eKkmi Jicane 6e0eN0l 2e0N102Usl HCIHE MEXHUKATBIK
2LILIMOAp OOUbIHULA KOHMEHMKE A0ai0bleblMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunoiii sicypran « zeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
HayK» 6vL1 npunam 0ns undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpOBaHUuU HAXOOUMCS 8 CMAOUl paccMOmMpeHUs
rxomnanueu Clarivate Analytics ons danvheiiueeo npunsmus scypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index.
Web of Science npeonacaem xauecmeo u enyouHy Kommenma 0/ ucciedogamenell, dgmopoes,
uzoamenei u yupexcoenuil. Brxnouenue Uzeecmus HAH PK. Cepus eeonocuu u mexnuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



KAWMBIFBIMABIABIK, KOFPBI

HALYK

CHARITY FOUNDATION

YD «XAJBIK

B 2016 romy ans pa3BUTUS W YAyYIIEHHS KauecTBa >KU3HU Ka3axCTaHLEB ObLI
CO3J]aH YacTHbIH bnarorBoputenbHblid GoHa «Xanbky». 3a robl CBOSH IesITeIbHOCTH
Ha peajM3aluio OJaroTBOPUTENIFHBIX MPOEKTOB B 00JacTsAX oOpa3oBaHMS M HAyKH,
COLMANILHOM 3aIlUTHI, KYJIBTYPBI, 31paBooXpaneHus u cnopra, Gonp Beyaenua Oosee
45 MunnuapaoB TEHre.

Oco6oe BanManue brarorBoputenbHbIH GoHT «XabIK» yrenseT 00pa3oBaTeIbHbIM
IporpaMmam, CUMTas 3TO HAIlPaBJIEHUE OJHUM M3 KIIIOYEBBIX B CBOEH NEATENBHOCTH.
Oxas3biBasi MOAJIEPKKY OTEUECTBEHHOMY 00pa30oBaHu0, GOHI BHOCHT CBOI OCHIIbHBIN
BKJIaJ1 B Pa3BUTHE KauecTBEHHOTo oOpa3oBanus B Kazaxcrane. Tem camMbiM ciocoOCTBY S
POCTY UncIIa JIIoNeH, ClIOCOOHBIX MEHSTh XKU3Hb B CTPaHE K JIy4IllleMy —Ipo(ecCHOHAIOB
B pa3iMyHbIX cdepax, MOTCHUUAIBHBIX JIMACPOB M «BEIUKUX YMOB». OmHOH u3
3HAUUMBIX HMHUIMATHB (oHJa «Xanblk» B oOpa3oBaresibHOW cdepe cTajm MpoeKT
Ozgeris powered by Halyk Fund — nepBblii B cTpane OuzHec-uHKYOaTop ISl y4aluxcs
9-11 xmaccoB, KOTOPBIH MOMOraeT pa3BUBAaTh HEOOXOOMMBIE B COBPEMEHHOM MHUPE
MPeANPUHUMATENILCKUE HaBBIKK. Tak, Ha coOmelCTBHE MajoMy OHM3HECY IMIKOJIbHHUKOB
06110 BeIzIeneHo Oosee 200 rpanToB. [y moiep KKy TadaHTIMBBIX 1 MOTUBHPOBAaHHBIX
nereii @OoHII HEOAHOKPATHO BBLACISUT TPAHThI HAa 00yueHHe B MexXTyHapOJHOH IIKOIe
«Mupac» un B Astana IT University, a Taxke MOMOI Ka3axCTaHCKUM LIKOJbHHKAM
npuHATH yyactue B npectxHoM KoHKypce «USTEM Robotics» B CILIA. ABropckue
pabotel B pamkax npoekra «Tamimrep», koropomy DoHI OKa3an HOAICPIKKY, JICIIIU B
OCHOBY y4€OHOH MPOrpaMMbl, Y4€OHHKOB U Y4€OHO-METOANYECKUX KHHUT 10 IPEAMETY
«OcHOBBI TIpeANpUHUMATENbCTBA U Ou3Heca», mpenogaBaemoro B 10-11 kmaccax
Ka3aXCTAHCKMX ILIKOJ U KOJUIEIKEH.

[TomuMo mnomomM MIKOJIBHMKAM, ydallMMcs KoJulepked M cryaeHTaM DoHp
CUMTAET BAXXHBIM BHECTH CBOW BKJIAJ B IMOBBILICHHE KBAIM(QHUKALWU IEAaroroB,
COBEpIIIEHCTBOBAHNE HMX 3HAHWH U HABBIKOB, IOCKOJIBKY HMEHHO OHHU SIBJISIOTCS
MIPOBOAHUKAMH 3HAaHUM OyIyIIMX MOKOJCHHH KazaxcTaHueB. [lpu moanepxkke donna
«XanpIKk» B IOKHOH cTONMIe ObUI OpPraHW30BaH E€XKEroJHbIM TOPOACKOW KOHKYpC
nenaroroB «Almaty Digital Ustaz.

BaxHoll MHMLIMATUBOW CTayl pealn3yeMblii MPOEKT MO0 OOy4YEeHHIO OCHOBaM
(UHAHCOBOM TPaMOTHOCTH Mpernoaasareield n3 BockMH obOnacteidl Kazaxcrana, urto
JIOJDKHO OKa3aTh CYIIECTBEHHOE BIIMSIHUE HA BOCIIMTaHUE (UHAHCOBOW IPAMOTHOCTH H
MPEeIIPUHUMATEIBCKOTO MBIIIJIEHHS Y HOBOTO TIOKOJIEHUSI TPaX1aH CTPaHBI.

HeobOxonumyto momois @oHx «Xanblk» OKa3blBaeT U TeM, KTO 0COOCHHO OCTPO
B Hell Hyxnaercs. B paMkax couuanabHOM 3alllUThl HACEJIEHHUsS aKTHUBHO NPOBOAUTCS
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paboTa 1o TOAJEPKKE JIETeH, OCTABIIMXCS 03 pOJAUTENCH, JeTedl W B3POCIBIX U3
COLMAJIbHO YA3BUMBIX CJIOEB HACEJICHMUS, JIFOJEH C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMHU, a
TaKKe 00eCIEUESHUIO HYKIAFOIIUXCS COIUABHBIM KUIbEM, CTPOUTEIBCTBY COLIUATBHO
BaXKHBIX OOBEKTOB, TAKUX KaK JCTCKHE CaJbl, ACTCKHE TUIOIIAIAKU U (PU3KYIBTYpPHO-
03JI0POBUTEJIbHBIE KOMIJIEKCHI.

B xommnky no0peix gen @onnma «Xanablk» MOXHO JOOABUTh OKa3aHUE ITOMOIIH
JIETCKOMY CIIOPTY, Ky/ia OTHOCHTCS TIOZJICPKKa B PA3BUTUU JIETCKOTO (PyTOOJIA M Kapare
B Hamel crpaHe. JKU3HEHHO Ba)KHYIO TIOMOIIL braroTBopuTeNnbHbIN QOHI «XaTbIky»
OKa3all HalllUM COOTeUECTBEHHUKAM BO BpeMsi HeaasHel nangemun COVID-19. Torga,
B pasrap TsDKenod 0ophObl ¢ KopoHaBUpYCHON nHpeknuerd Donn Beiaenui cBbime 11
MUJUTMAPJIOB TEHT'e Ha MPHOOpPETeHHE HEOOXOAMMOI0 MEIUIIMHCKOTO 00O0pYIOBaHUS
U JIOPOTOCTOSIIUX MEAMIMHCKUX IPEraparoB, aBTOMOOWIICH CKOPOM MEIHMIIMHCKON
TIOMOUIHU U CPENCTB 3aLIUThL, aAPECHYIO MaTEPUAIBHYIO IOMOLIb COLIMAIBHO YSI3BUMBIM
CJIOSIM HACEJICHHS U JICHE)KHBIC BBITUIATHI MEUIIMHCKUM PaOOTHUKAM.

B 2023 romy Hapsamy c OpYyrUMH TPOEKTaMH, HAlCICHHBIMM Ha IMOBBIIICHUE
0JIaroCOCTOSIHUST Ka3aXCTaHCKUX TpaxaaH DOHJ penimi yneinuTb 0C000€ BHUMAaHHUE
HayKe, MOCKOJIbKY OHa SIBJISIETCS YacThlO OOIINECTBEHHOW KYJIBTYPhI, & YPOBCHb €€
pa3BUTHS ONPEIETAET YPOBEHb Pa3BUTHUS FOCYIapCTBA.

[lonnepxkka @oHAOM BbIMyCcKa >KypHajgoB HamuonanbHOM AkageMun Hayk
PecriyOnuku KazaxcraH, KOTOpbIe BXOAST B MEXIyHapoiHble (OHABI Scopus u
Wos ¥ B KOTOPBIX NYOJNUKYHOTCS CTaTbd OTEUECTBEHHBIX YYCHBIX, JIOKTOPAHTOB W
MarvCTPaHTOB, a TaK)KE HAYYHBIX COTPYJAHHUKOB BBICHIMX Y4YEOHBIX 3aBEJCHHUN W
HAy4HO-UCCIIEA0BATENbCKUX MHCTUTYTOB HALLIEN CTPAHBI SIBJISETCS HE MEHEE 3HAYMMBIM
BKu1ajjoM DOH/IA B pa3BUTHE Ka3aXCTAHCKOTO OOIIEeCTBA.

C yBakeHunem,
baarorBopuresbHblii ®oHa «XaabIK»!



Bac penakrop

ZKYPBIHOB Mypar 7KypbIHYJIbI, XUMHA FRUIBIMIAPBIHBIH TOKTOPHL, Ipodeccop, KP ¥FA akagemuri,
«Kazakcran Pecryonukacel ¥ ITThIK FhUTIM akajemusicby PKb-win npesuaenti, AK «JI.B. Cokonbckuit
aTBIH/AFI OTBIH, KaTaln3 jKOHE HIEKTPOXUMHS MHCTHTYTHIHBIH» Oac mupextopsl (AmMarel, Ka3akcTan)
H=4

FruibivMu xaTuibl

ABCAJIBIKOB BaxbiT Hapukdaiiyabl, TeXHHKa FBUIBIMIApBIHBIH JOKTOPHI, podeccop, KP ¥FA

JKayanThl XaTIbIchl, A.b. BekTypoB aTbIHIaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakuusaablK ajdka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopAblH OpbIHOAcaphl), T'€OJOTHSI-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, Tpodeccop, KP ¥YFA akamemwuri, «Y.M. AxwmencaduHa aTbIHIArbl
THIIPOTEOIOTHS KOHE TCOIKOIOTH MHCTUTYTHIHBIHY» TUPEKTOpHI (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpbIHOAcapbl), TIeOJOTrUs-MHHEPAIOTHs
FBUTBIMJIAPBIHBIH TOKTOPEI, mpodeccop, K.M. CarmnaeB ThIHIAFBI T€OJNIOTHS FHUIBIMAAPH HHCTUTYTHIHBIH
nmupektopsl (Anmarel, Kazakcran) H=2

CHOY /[Iaunen, Ph.D, kaysiMaacteipbutran npogeccop, Hebpacka yansepcuretinia Cy FBUIBIMAAPHI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJIBTMAH Peiimap, Ph.D, TaOuru Tapux MmypaxalblHbIH JKep Typajisl FeUIBIMIAp OeriMiHze
TIETPOJIOTHS XKSHE Taiiiasibl Ka30aiap KeH OpBIH/APBI CaachIHAAFEl 3epTTeyinepain kerekmrici (JIonmon,
Anrnus) H =37

MMAH®HWJIOB Muxauna BopucoBud, TeXHHKa FHUIBIMIAPBIHBIH JOKTOPBI, HaHch yHHBEpCHTETIHIH
npodeccops! (Hancu, @panmms) H=15

HIEH IMun, Ph.D, KpITaii reoorusuibIK KOFaMbIHBIH Tay T€0JIOTHSICHl KOMUTET] TUPEKTOPBIHBIH OPbIH-
Oacapbl, AMEpUKaH/IBIK YKOHOMHUKAJIBIK T€OIOTTap KaybIMAacTeIFbIHBIH Mymeci (Ilexun, Kpirait) H = 25

OUIIEP Axcean, Ph.D, [Ipe3neH TeXHUKAIBIK YHHBEPCUTETIHIH KaybIMIACTBIPBUIFAaH POpeCcCcophl
(dpesnen, bepmun) H=6

KOHTOPOBHUY Aujexceii IOMHIbeBUY, T'COJOIHS-MUHEPATIOIUs FbUIBIMIAPBIHBIH JIOKTOPBL,
mpodeccop, PFA akagemuri, A.A. Tpodumyka aTbIHOaFrsl MyHai-ra3 TeolOTHACH XoHE Teodusnka
nucrutyThl (HoBocubupcek, Peceit) H = 19

ATABEKOB Baagumup EHoxoBUY, XMMUS FRUIBIMIAPBIHBIH JOKTOPEI, benapycs ¥FA akagemuri,
JKana MaTepunaniap XMMHUSICBI HHCTUTYTBIHBIH KYpMeTTi JupekTopsl (Munck, Bernapycs) H = 13

KATAJIUH Credan, Ph.D, JIpe3nes TexHUKaIbIK YHIBEPCUTETIHIH KaybIMAACTBIPBUIFAH PO eCCOphI
([pesnen, bepimmu) H =20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOT s FHUTBIMAAPBIHBIE JIOKTOPBI,
npodeccop, KP ¥FA koppecnonnent-myteci, K.M. Carnaes atbiaaarbl [ €00rus FoUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyici (Anmarsl, Kasakcran) H=11

CAFBIHTAEB Kanaii, Ph.D, xaysimaacteipsurran npogeccop, Hazapbaes ynusepcureri (Hyp-
Cyurran, Kazakcran) H = 11

®OPATTUHMU Maomo, Ph.D, bukokk MunaH yHUBEpCHTETI KaybIMIACTHIpbUIFaH podeccops! (MuaH,
Wranus) H =28

«KP YFA» PKb Xaoapaapsbl. ['eosiorust xoHe TeXHHKAIBIK FHLIBIMAAP CEPUSICHD).
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymri: «Kazakcran PecryOnukachiHBIH ¥JITTHIK FRUTBIM akageMusicky PKB (Anmarst k.).
Kazakcran PecmyOnukachiHBIH AKIapar »KoHE KOFaMIBIK JlaMy MUHHCTPJIITiHIH AKHapar KOMUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 0aCbUIBIM TipKeyiHEe KOWBLTY Typalibl KydJIiK.
TaKbIPBINTHIK OAFBITHL: 2€0102Us, MYHAL HCIHE 2a30bl OHOEYOTH XUMUAILIK MEXHOL02UAIAPbI, MYHAL
XUMUACHL, MEMAn0apObl ALy HCIHE ONAPObIH KOCLIHObLIAPHIHbIY MEXHOIOSUACDL.
Mep3iMAiTiri: )KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusiaeig MekeH-kaiibl: 050010, Anmarsr k., [lleBuenko kerr., 28, 219 6eur., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© «Kazakcran PecnyOnukachiHBIH ¥IJITTHIK FRUTBIM akagemusicky PKB, 2024
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuenT POO «HaunonansHol akagemun Hayk Pecriyonukn Kasaxcran», renepanbubiii aupexrop AO
«MHCTUTYT TOTUMBA, Kataiu3a U anekTpoxumun uM. J1.B. Coxonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBII cekpeTrapb

ABCAJIBIKOB BaxbiT Hapuk6aeBu4, TOKTOp TEXHHYECKHX HAyK, Mpogeccop, OTBETCTBECHHBIN

cexperaps HAH PK, UuctuTyT Xumnueckux Hayk uM. A.B. Bexryposa (Anmarel, Kazaxcran) H=15
PenakxnuunonHas KoJgJerus:

ABCAMETOB Manuc KyapicoBud, (3aMeCTUTENb TNIABHOTO PEAAKTOPA), JOKTOP FEOIOrOMUHEPAIIO-
THYECKHUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTAa THAPOTEOIOTUU U TEOIKOTOTUH MIM.
VY.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB T'epoii ’KoaraeBu4, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEPAO-
IMYeCKuX Hayk, npodeccop, mupekrop MHcruryra reonmorndeckux Hayk nm. K.M. CarmaeBa (Anmarsl,
Kazaxcran) H=2

CHOY JIpuued, Ph.D, acconmupoBanublii npodeccop, nupextop Jlaboparopun BOIHBIX HAYK YHUBEP-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJIbTMAH Peiimap, Ph.D, pykoBoauTens ucciaeJ0BaHUN B 007aCTH METPOJIOTHU U MECTOPOKICHHUN
MOJIe3HBIX HCKomaeMbIx B OTaene Hayk o 3emie Myses ecrectBernHo uctopuu (Jlonnon, Aurmus) H = 37

MMAH®HUJIOB Muxaua BopucoBud, J0KTOp TEXHHYECKUX HayK, mpodeccop YHuBepcutera Hancu
(Hancu, ®panmms) H=15

HIEH ITun, Ph.D, 3amecturens nupexropa Komutera o ropHoii reosiornn Kuraifckoro reooruueckoro
oOmiecTBa, 4WieH AMEpPUKaHCKON acconuanuu skoHomuueckux reonoros (Ilexkun, Kurait) H = 25

OUIIEP Axcenn, accoumupoBanHblii npodeccop, Ph.D, texumueckuil yHuBepcurer Jlpesnen
(dpesnen, bepmun) H=6

KOHTOPOBHUY Auekceii DMUIbeBUY, JTOKTOP I'C€OJIOrO-MHHEPATIOTHYECKUX Hayk, mpodeccop,
akanemuk PAH, MuctuTyT HedrerasoBoit reomoruun u reodusukn um. A.A. Tpopumyka CO PAH
(Hosocubupck, Poccus) H=19

ATABEKOB Baaaumup EHokoBHY, TOKTOp XMMHYECKUX HayK, akaneMuk HAH benapycu, moueTHsii
nupekTop MHctutyta Xumun HOBBIX MarepuaiioB (Munck, benapycs) H = 13

KATAJIUH Credan, Ph.D, accounuposanusiii nmpodeccop, Texuuueckuit yausepcuret (pesnes,
Bepmun) H =20

CEMTMYPATOBA Diieonopa KOcynoBHa, J0KTOp re0I0ro-MHHEPATOrHUECKHX HayK, podeccop,
unen-koppectionienT HAH PK, 3aBenyromas naboparopun MuctutyTa reonorndeckux Hayk nm. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CATUHTAEB Kanaii, Ph.D, accorunpoannslii npodeccop, Hazapbaes ynusepcurer (Hypcynran,
Kazaxcran) H =11

®PATTUHU Iaoao, Ph.D, accoumupoBanHbIi npodeccop, MuigaHCKHil yHUBEpPCUTET BHKOKK
(Mumnan, Utamus) H = 28

«H3Bectuss POO «<HAH PK». Cepusi reo10ruy 1 TEXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
CobcrBennuk: Pecnybnmikanckoe obmmecTBeHHOe 00beinHenne « HarmonanbpHas akaeMust HaykK
Pecny6onmkn Kazaxcram» (r. AMarsr).
CBUJIIETENILCTBO O MOCTAHOBKE HA YYET NMEPHOJMYECKOro medaTHoro minanus B Komurere mHpOpManuu
MunncrepcTBa HHGOpMAIHK 1 001ecTBeHHOr0 pa3Butns Pecrryoimku Kazaxcran Ne KZ39VPY 00025420,
BblianHoe 29.07.2020 I
Temarudeckass HaIpaBICHHOCTb: 2e0n02Us, XUMUYeCKue MexXHON02Ul nepepabomKu Hemu u easa,
Heghmexumus, MmexHoN02UU U361eYeHUs MEMANN08 U UX COeOeHeHU].
IlepuoauyHocTs: 6 pa3 B rof.
Tupax: 300 sK3eMILIAPOB.
Anpec penakiuu: 050010, . Anmars, yi. [lleBuenko, 28, od. 219, ren.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© POO «HanmonanbHas akanemus Hayk Pecryonuku Kazaxcrany, 2024
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H =5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H =13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan) H = 11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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Abstract. The study of the composition and distribution of hydrocarbons in oil and
dispersed organic matter represents a key tool for determining their genetic features. This
paper presents the results of complex geochemical studies carried out on oil samples from the
eastern part of the Caspian depression. The methods of adsorption and gas chromatography
with mass spectrometry were used to study hydrocarbons of different oil fractions, which
allowed to determine their biomarker and isotopic composition. The study also included
analysis of the calculated reflectivity of vitrinite to assess the degree of catagenetic
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transformation of organic matter. The results obtained indicate the marine origin of the oil and
distinguish its facies-genetic type, showing a predominantly marine and mixed genesis. Cross-
correlation of isotope and biomarker data confirmed the genetic relationship between the oil
and its potential sources. The calculated reflectivity of vitrinite allowed us to determine the
degree of catagenesis of the petroleum parent rocks, indicating their early stage of catagenetic
transformation. These results reflect the significance of geochemical methods of investigation
for revealing the genesis of oil, its sources and the degree of catagenetic transformation, which
is important for predicting the oil and gas content of sedimentary basins.

Keywords: oil geochemistry, hydrocarbon composition, biomarkers, carbon isotopes,
vitrinite reflectivity, Caspian basin, marine origin of oil, genetic features, catagenesis, oil and
gas content
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AHHOTauUs. MyHaii MeH IambIpaHKbl OPraHUKAJIBIK 3aTTapaFrbl KOMIPCYTEKTEP/IiH
KYypaMbl MEH TapaiyblH 3€PTTCY T'€HETUKAJIBIK EPEKIICTIKTePIH aHbIKTAYIbIH HETI3r KYpasibl
Oonpin TaObiIanbl. bynm makanmama Kacnuit MaHbl OMMATHIHBIH IIBIFBIC OOITiHEH MyHai
ChIHAMAJIAPBIH/IA KEHICH/II TCOXUMHUSIIBIK 3epTTEeYJIep/IiH HOTHXKesepi KenripinreH. Macc-
CTIIEKTPOMETPHSIMEH aJCOPONMSIIBIK KOHE Ta3 Xpomarorpadust OficTepiMEH MYHaMIbIH
OpTYpIl (PpaKIusIapbIHBIH KOMIPCYTEKTEPiH 3epTTEINAl, OV OJapAblH OMOMapKepIIiK JKOHE
M30TOITHIK KYPaMbIH aHBIKTayFa MYMKiHTiK Oepi. COHBIMEH KaTap OpraHUKAaIIBIK 3aTTap/IbIH
KaTareHeTHKANBIK TYPJICHY JOPEKECiH Oaranay YIIiH BUTPHUHUTTIH €CENTENIeH MIAFbLIBICY
KaO1JIeTIH Talniay/1bl KaMThIbl. HoTroKkenep MyHal IbIH TEHi3/ICH NIBIKKAHBIH KOPCETE/Tl dKOHE
OHBIH (haIalbbI-TeHETHKAIBIK TYPIH aXXbIpaTajibl, HET13iHEH TeHi3 XKoHE apaiac TreHe3uCiH
kepceteni. M3oTonTtap MeH OMoMapkepyiep JAepeKTepiHiH KPOCC-KOPPEIAIMICH MYHAH MEH
OHBIH QJICYETTi KO3/Iepi apachlHJarbl MCHETHKAIBIK OalIaHBICTBI pacTajbl. BUTPUHHUTTIH
OoJDKaM/Ibl MAFBIIBICY KaOlneTi MYHal KbIHBICTAPBIHBIH KaTarcHe3 JOPEKECiH aHBIKTAayFa
MYMKIHAIK Oepi, OYJT OJlap/IbIH KaTareHeTUKAIBIK TYPISHY/IiH epTe CaThIChIH KOpceTTi. by
HOTIDKEJIEp MYHAll T€HE3UCIH, OHBIH KO3JIEPiH JKOHE IIeTiHI OaccelHAepAiH MyHai-ra3zbl
00yBIH OOJDKAy YIINIH MaHBI3IBI OOJBIN TaOBIIATHIH KATareHETUKAIBIK TYPJICHY IOpeKeciH
AHBIKTAY VIIH T€OXUMUSIIBIK 3ePTTEY 9IiCTEPiHIH MaHBI3IbLUIBIFBIH KOPCETEII.
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M30TONTAPbI, BATPUHUTTIH LIaFbUIbICy KaOineti, Kacruit MaHbl OHnaTel, MyHalJbIH TEHi3ACH
LIBIFY TET1, TCHETUKAJIBIK €PEKILIeiKTepi, KaTareHesi, MyHal-ra3ibuIbIFbl
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AnHoTtanusa. V3ydeHune coctaBa W pacmlpeieNieHHs yTIeBOJOPOJOB B HEPTH U
PAcCesTHHOM OpraHMYeCKOM BEIECTBE TPEACTaBISAET COOOI KIIIOUEBOM HMHCTPYMEHT I
OTIpe/ieTIeHNs X TeHETHIEeCKNX 0coOeHHOCTeH. B manHoil cTaThe mpecTaBieHbl pe3yabTaThl
KOMILJICKCHBIX TEOXUMHYECCKHUX HCCIICI0OBAaHHH, TPOBEACHHBIX Ha MMPo0ax He(TH U3 BOCTOUHON
yactu llpukacnuiickoil Bnaauabl. MeTogamMu ajcopOIMOHHON M ra30BOW XpomaTtorpadun
C Macc-CIeKTpoMeTprel ObLIM M3YYEHBI YIIIEBOJOPOABI PA3IUUHBIX (pakiuii HeQTH, YTO
TTO3BOJIIIIO OIPEACITUTh MX OMOMAapKEepHBIM W HM30TOIHBEIN cocTaB. VcciemoBaHWe Takke
BKJIIOYAJIO aHAJIM3 PACUETHON OTpakaTeIbHON CIIOCOOHOCTH BUTPHHUTA JUISI OIIEHKH CTETIEHN
KaTareHeTHYeCKOH MpeoOpa30BaHHOCTH OPTraHMYECKHX BemlecTB. [lomydeHHble pe3ybTaTsl
YKa3bIBalOT HA MOPCKOE MPOUCXOKIACHUE HePTH U paznuyaroT ee (haruaibHO-reHETHYECKUH
THII, IIOKa3bIBasl IIPEUMYILECTBEHHO MOPCKHUH M CMEIIAHHBIA reHe3uc. Kpocc-koppessiims
JAHHBIX 00 M30TOMax M OMOMapkepax MOJATBEPMIIa TEHETHYECKYIO CBA3h MEXKIy HE(PTHIO
U ee NOTCHIMAILHBIMU HCTOYHUKaMU. PacueTHas oTpa)xarenbHas criocOOHOCTh BUTPUHUTA
MO3BOJIMJIA OTPEJICNIUTh CTETeHb KaTareHe3a HeTeMaTepHHCKUX MOPOJ, yKa3blBas Ha UX
PaHHIOIO CTaJMI0 KAaTareHeTHYEeCKOH IpeoOpa3soBaHHOCTH. OJTH pPe3yJbTaThl OTPAKAIOT
3HAYUMOCTh T€OXMMHUYECKUX METOOB HCCIIeIOBaHM I BBIABICHHS TeHe3nca Hedprtu, ee
VMCTOYHHUKOB M CTETIEHN KaTareHeTHIECKOH MPeoOpa3oBaHHOCTH, YTO MMEET BaXKHOE 3HAYCHNE
JUTSI TIPOTHO3UPOBAHUS HE(DTEra30HOCHOCTH OCaOYHBIX OACCEHHOB.

KnawueBbie ciaoBa: reoxumusi He(TH, YITICBOJOPOJIHBIA COCTaB, OHOMapKephl,
W30TOIBI yriepoja, OTpaykaTreibHas CIIOCOOHOCTh BUTPHHUTA, MPUKACIMICKAas BIaJUHA,
MOPCKOE IPOUCXOXKICHNE He()TH, TeHETHUECKNE OCOOEHHOCTH, KaTareHe3, He(hTera30HOCHOCTh

Introduction

The composition and distribution of hydrocarbons (HC) in oil and dispersed organic
matter (DOM) are the basis for identifying their genetic features, and the “Oil-DOM?” correlation
allows us to determine the oil-maternal strata, the initial type of organic matter, and the level
of its catagenetic transformation. As a rule, nowadays these questions are solved by studying
biomarkers - steranes and terpanes of C19-C35 composition, as well as lighter hydrocarbons
- normal alkanes (nC12-nC18) and isoprenoids (iC19 and iC20) - pristane and phytane by gas
chromatography and chromato-mass-spectrometry methods (Petrov, 1994). Isoprenoids are a
group of organic compounds that are used mainly to determine the facies-genetic nature of oil
and DOM. One of the geochemical parameters that contain this information is the ratio of the
amount of pristane to the amount of phytane, expressed by the Pr/Ph value.
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The most copious source of pristane (C19) and phytane (C20) is the phytyl side chain
of chlorophyll-a in phototrophic organisms and bacteriochlorophyll a and b in purple sulfur
bacteria (Brooks et al., 1969; Powell and McKridy, 1973). The Pr/Ph ratio can be applied to
ascertain redox conditions of sediments throughout the deposition period under the supposition
that both pristane and phytane derive from phytol side chain of chlorophyll a. Low values of
this ratio (Pr/Ph <1) in crude oils indicate anoxic environment of deposition (Didyk et al., 1978;
Tissot and Welte, 1984; Hunt, 1996; Harris et al., 2004; Peters et al., 2005), particularly when
accompanied by high porphyrin and sulfur contents, while Pr/Ph >1 designate oxic deposition
(Didyk et al., 1978). The Pr/Ph ratio may undergo an increase under the influence of thermal
maturity due to cracking of phytane compared to pristane or preferential net production of the
former over the latter (Peters et al., 2005).

According to Tissot and Welte (1981), the pristane/phytane isoprenoid ratio (Pr/Ph) in
oil from marine sources is approximately 1. If the oil contains continental organic matter, the
Pr/Ph value increases to 1.5-2.0.

In addition to these, the carbon isotope composition of oil and gas is also analysed.
This method is often used as a criterion for marine or continental depositional conditions. The
relationships between carbon isotopes and the various components of oil have been studied for
a long time. Generally, compounds with higher polarity show higher 13C isotope enrichment
compared to saturated hydrocarbons (Stahl, 1978; Chung et al., 1981). Isotope-type curves
(613C by compound class) are often used to infer genetic relationships between petroleum
and potential petroleum sources (Stahl, 1978; Chung et al., 1981). Sofer (1984) noted that
013C values are lowest on average for marine oils and used this observation to distinguish
between “terrigenous” and “marine” oils. In this study, it was demonstrated that the 13Csat-
d13Carom cross-plot can effectively separate marine and non-marine oils, and the line of
separation obeys the formula §13Carom= 613Csat +5.46 (Sofer, 1984).

In complex geochemical investigations, the reflectivity of vitrinite is analyzed to
determine an indicator of the thermal maturity of petroleum source rocks during catagenesis.
This parameter enables the estimation of the maximum temperature reached by sediments
during their burial history, thereby assessing the degree of catagenetic transformation of
organic matter within them. Vitrinite reflectance is extensively utilized in petroleum geology
to predict the hydrocarbon potential of sedimentary basins.

Materials and methods

To investigate the oils, their correlation, maturity assessment, and the depositional
conditions of petroleum source rocks, 25 oil samples from the eastern part of the Pre-Caspian
Basin (Fig. 1) were analyzed. Using adsorption chromatography, paraffinic and aromatic
hydrocarbons, as well as NSO (nitrogen, sulfur, oxygen) fractions, were separated from the
oil samples.

Column Chromatography of Crude Oils

The crude oil (50 mg) were fractionated into aliphatic hydrocarbons, aromatic
hydrocarbons, NSO (nitrogen, sulfur and oxygen) and asphaltene & resins by column
chromatography using silica gel as adsorbent. A glass column (40 cm x 1.2 cm) was packed
with slurry of activated silica gel (105 oC, 24-hours; 5 g) in n-hexane (25 mL). The SOM
adsorbed silica gel or crude oil was introduced on the top of the packed column. The saturated
fraction was eluted with three bed volumes of n-hexane, the aromatics with three bed volumes
of 95: 5; n-hexane: diethyl ether, NSO with three bed volumes of methanol and asphaltenes
& resins with three bed volumes of chloroform. The separated fractions were recovered by
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vigilant evaporation of the solvent on a sand bath (maximum 60 °C) followed by the elimination
of residual solvent using nitrogen. The fractions were obtained in pre-weighed vials (Fazeelat
and Saleem, 2007).

Deasphalted oil samples were analyzed using gas chromatography and gas
chromatography-mass spectrometry (GC-MS) to determine the composition of biomarkers,
including isoprenoids and steranes.

GC-MS analysis was performed using a Hewlett-Packard (HP) 5973 Mass Selective
Detector (MSD) interfaced to a HP 6890 gas chromatograph (GC). A 60 m x0.25 mm ID
capillary column coated with a 0.25 pm 5% phenyl 95 % methyl polysiloxane
stationary phase (DB-5 MS, ] & W scientific) was used for the analysis.

1uL of the saturated or aromatic fractions (1 mg/mL in n-hexane) was introduced into
the split/splitless injector using the HP 6890 auto-sampler. The injector was operated at 280 in
pulsed splitless mode. Helium maintained at a constant flow rate of 1.1 mL/min was used as
carrier gas. The GC oven was programmed from 40 °C to 310 °C at 3 °C/min with initial and
final hold times of 1 and 30 minutes, respectively. The transfer line between the GC
and the MSD was held at 310 °C. The MS source and quadruple temperatures were
at 230 °C and 106 °C, respectively. Data was acquired in SIM mode, with the MS ionization
energy 70 eV and the electron multiplier voltage 1800 V.

To determine the isotopic composition of hydrocarbon fractions, isotope-ratio mass
spectrometry (IRMS) was employed, which measures the relative abundance of isotopes in
a sample. This technique involves ionizing the sample, separating the ions based on their
mass-to-charge ratio, and detecting them using a mass spectrometer. The isotopic ratios of the
sample were then compared to a known standard to determine the isotopic composition.

The carbon isotopic composition (in per mil, %o) was reported relative to the Pee Dee
Belemnite (PDB) standard, using the following equation:

013C=(13C/12C)sample-(13C/12C)eT)/((13C/12C)eT)-1000,%0, (1)
where the §13C value indicates the difference between the isotopic composition of the
sample and the standard.
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Figure 1 - Tectonic diagram of the eastern part of the Precaspian basin (modified
according to the data of the company “Aktybneftegazgeologie”, Bulekbaev (1967) and
Zholtayev (1992, 1999).

Results

The carbon isotopic compositions and Pr/Ph ratios for the saturated and aromatic
fractions of various oils from the study area are presented in Table 1.
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Table 1 - Carbon Isotopic Composition (%o relative to PDB) and Isoprenoid Composition (Pr/Ph Ratios) of
Saturated and Aromatic Fractions of Oils

Field Age Age Location 813Csat | 813Carom Pr/ Ph/ Pr/Ph
nC17 |nC18 | (C,/C,)
Sarybulak 3680- .
c, | 3672 |MmuwabasinZone| 5, -29.4 0.76 | 0.61 1.43
Karatobe 4337- Intra-basin Zone
P, 4341 -30.2 -29.5 1.15| 1.75 1.64
Karatobe 2711- Intra-basin Zone
P, 2737 -30.3 -29.7 1.17 1.8 1.67
Karatobe 2765- Intra-basin Zone
P, 2795 -30.3 -29.6 1.27 | 1.79 1.62
Karatobe 2576- Intra-basin Zone
P, 2712 -30.2 -29.7 1.18 | 1.92 1.77
Karatobe 2870- Intra-basin Zone
P, 2910 -30.5 -30 14| 223 1.73
Kussay 4620- | Intra-basin Zone
P, 4650 -29.5 -28.8 0.77 | 0.99 1.85
Akzhar V 5177- Intra-basin Zone
P-C 5200 -29.7 -28.8 1.51 2.2 1.64
Alibekmola 3292- Zhanazhol
C, 3306 Carbonate Shelf | -29.9 -29.3 0.66 | 0.67 1.05
Kozhasay 1933- Zhanazhol
C, 1960 Carbonate Shelf | -29.4 -29.6 0.63 0.6 1.13
Mortuk Yu 3292- Zhanazhol
T, 3306 Carbonate Shelf -30 -29.4 0.64 | 0.49 1.43
Sinelnikovskaya 4432- Zhanazhol
C, 4440 Carbonate Shelf | -30.1 -30.1 0.61 | 0.51 1.32
Zhanazhol 3824- Zhanazhol
C, 3834 Carbonate Shelf | -30.1 -29.5 0.6 048 1.34
Laktybay Zhanazhol
Cyv, 4754 Carbonate Shelf | -30.2 -29.7 1.39 | 1.84 1.42
Laktybay 3972- Zhanazhol
Cyv, 3983 Carbonate Shelf | -30.7 -29.7 1.3 231 1.89
Laktybay 4117- Zhanazhol
Cyv, 4143 Carbonate Shelf | -30.3 -29.7 143 | 2.39 1.92
Laktybay S 4290- Zhanazhol
C, 4318 Carbonate Shelf | -30.3 -29.7 1.47| 2.35 1.9
Mortuk S 4307- Zhanazhol
C, 4323 Carbonate Shelf | -27.2 -28.2 338 | 3.07 1.01
Alibekmola Zhanazhol
C, 3232 Carbonate Shelf | -29.4 -29 1.65| 1.66 1.18
Kozhasay 3635- Zhanazhol
C 3675 Carbonate Shelf | -29.9 -29.5 1.9 191 1.05
Kenkiyak Temir
3680- Carbonate
P ar 3672 Platform -30.3 -28.9 0.63 | 0.51 1.32
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Kenkiyak Temir
4432- Carbonate

C, 4440 Platform -30.1 -29.1 0.14| 045 1.59
Karaukel’dy Temir
6110- Carbonate

C, 6140 Platform -30.6 -30.1 1.23 | 1.76 1.69
Kumsay Temir
4275- Carbonate

Par 4290 Platform -29.6 -29.2 1.71 | 2.21 1.45

Based on the obtained data, the dependence of 513C sat on 613C arom was plotted on
a “Sofer-plot” (Figure 2).

In Figure 2, the x-axis represents the 513C values of the saturated fractions, while the
y-axis represents the 613C values of the aromatic fractions. Each data point corresponds to a
specific oil sample from the study area. The plot illustrates the correlation between the isotopic
compositions of these two fractions, which can be used to interpret the origin and maturation
of the oils.

Except for one sample, all specimens are below the separation line, indicating a marine
origin for the oil. This suggests a unified marine origin for both supersalt and subsalt deposits
within the Zhanaozen and Temir carbonate platforms, as well as the intrabasinal zone.

The graph depicting the relationship between the facies-genetic type of the initial
organic material and the outcomes of carbon isotopes analysis was employed. Specifically,
it utilized the Pr/C17 ratio against the Ph/C18 ratio as a means of illustration. This approach
is valuable because it allows for a visual representation of how different facies-genetic types
of organic matter relate to their isotopic signatures, which can reveal information about their
origins, thermal history, and depositional environments.

Except for one sample, all specimens are below the separation line, indicating a marine
origin for the oil. This suggests a unified marine origin for both supersalt and subsalt deposits
within the Zhanaozen and Temir carbonate platforms, as well as the intrabasinal zone.
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Figure 2 - Isotopic Composition of Carbon in Saturated and Aromatic Fractions of Oil.

The graph depicting the relationship between the facies-genetic type of the initial
organic material and the outcomes of carbon isotopes analysis was employed. Specifically,
it utilized the Pr/C17 ratio against the Ph/C18 ratio as a means of illustration. This approach
is valuable because it allows for a visual representation of how different facies-genetic types
of organic matter relate to their isotopic signatures, which can reveal information about their
origins, thermal history, and depositional environments
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As shown in Figure 3, the investigated oil samples from the Eastern Caspian Basin

originate from mixed sources, including marine and sapropelic-humic types.

Pristane/nC17 versus Prystane/nC18 Diagram
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Figure 3 - Pristane/nC17 vs Prystane/nC18.

The dependency of Pr/C17 on Ph/C18 correlates well with the values of pristan-iC19/

phytane-iC20 (P/F). According to this correlation, the oil samples taken within the Zhanazhol
carbonate platform area are predominantly of marine genesis, while the oil samples from the
Temir carbonate platform and intra-basin zone show coastal-marine genesis. This indicates the
diversity of sources and formation conditions of oil in these research areas.

The reflectance ability of vitrinite (VRE) is considered as an indicator of the degree

of catagenetic transformation of organic matter in deposits, allowing for the determination
of the maximum heating temperature of deposits during geological history. In this study, the
degree of catagenesis was studied based on the values of sterane isomers, from which the
reflectance ability of vitrinite was calculated using the equation VRE=0.5S/R+0.35 (Philp RP,
et al., 2005), as presented in Table 2.

Table 2. The paleotemperature conversion based on the values of isomer ratios from
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Field | Age Location Field C29 SIR VRE
Sarybulak C3 3680-3672 Intra-basin Zone
Karatobe P2 4337-4341 Intra-basin Zone 0.97 0.83
Karatobe P1 2711-2737 Intra-basin Zone 0.94 0.82
Karatobe P1 2765-2795 Intra-basin Zone 0.88 0.79
Karatobe Pl 2576-2712 Intra-basin Zone 0.98 0.84
Karatobe P1 2870-2910 Intra-basin Zone 0.99 0.84
Kursay P2 4620-4650 Intra-basin Zone 0.83 0.76
Akzhar E P-C 5177-5200 Intra-basin Zone 0.96 0.83
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Alibekmola 2 3292-3306 Zhanazhol Carbonate Shelf 0.92 0.81
Kozhasay 2 1933-1960 Zhanazhol Carbonate Shelf 0.95 0.83
Laktybai Cl1v2 4754 Zhanazhol Carbonate Shelf 0.84 0.77
Laktybai Clv2 3972-3983 Zhanazhol Carbonate Shelf 1.01 0.85
Laktybai Clv2 4117-4143 Zhanazhol Carbonate Shelf 1.12 091

Laktybai S C2 4290-4318 Zhanazhol Carbonate Shelf 1.11 091
Mortuk S 2 4307-4323 Zhanazhol Carbonate Shelf 0.78 0.74

Karaukeldy C3 6110-6140 Temir Carbonate Platform 1.16 0.93
Kumsay Plar 4275-4290 Temir Carbonate Platform 1.11 0.9

The conversion of vitrinite reflectance data to the degree of catagenesis is typically done
using established scales such as the MK 1-MK3 scale. Each level on this scale corresponds to
a certain range of vitrinite reflectance values, indicating different degrees of thermal maturity
and catagenesis in organic matter.

Here is a general guideline for interpreting vitrinite reflectance values in terms of
catagenesis levels:

MK1: Vitrinite reflectance typically ranges from 0.5 % to 0.6 %. This level indicates
the early stage of catagenesis, with organic matter experiencing low to moderate thermal
alteration.

MK2: Vitrinite reflectance ranges from around 0.6 % to 1.2 %. This level represents
a moderate degree of catagenesis, indicating a moderate to high level of thermal alteration in
organic matter.

MK3: Vitrinite reflectance values above 1.2 % fall into the MK3 category, indicating
a high degree of catagenesis. Organic matter at this level has undergone significant thermal
alteration and maturity.

Conclusion

The comprehensive analysis of oil data allows us to conclude that the studied oil
from the eastern margin of the Caspian Depression, both from subsalt and supersalt deposits,
is primarily generated from mixed-type organic matter. This organic matter accumulated in
coastal-marine and marine environments. The isotopic analysis results correlate well with the
Pr/C17 ratio and suggest an early stage of oil’s catagenetic transformation.

The majority of oil samples, except for one, show a marine origin below the separation
line, indicating a unified marine origin for various deposits within the Zhanaozen and Temir
carbonate platforms and the intrabasinal zone. The graphical representation using the Pr/
C17 ratio against the Ph/C18 ratio provides valuable insights into the facies-genetic types of
organic matter and their isotopic signatures, shedding light on their origins, thermal histories,
and depositional environments.

Moreover, the correlation between Pr/C17 and Ph/C18 aligns with the pristan-iC19/
phytane-iC20 (P/F) values, further confirming the marine genesis of oil samples from the
Zhanazhol carbonate platform and indicating coastal-marine genesis for samples from the
Temir carbonate platform and intra-basin zone. This diversity in sources and formation
conditions underscores the complexity of oil genesis in these regions. The conversion of
vitrinite reflectance data into catagenesis levels using established scales such as the MK1-
MK3 scale further enhances our understanding of the oil’s maturity and thermal history.
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