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Summary. This paper analyses the scientific journals of the Institute of Geology and Geophysics of the Ministry of
Science and Education of Azerbaijan Republic. It notes the growth in publication indicators on certain criteria in recent
years, and the visibility of journals in Scopus and Crossref databases, SCImago and others. Particular attention is given
to the completeness and principles of journal content indexing in international systems. The position of the Institute of
Geology and Geophysics' journals included in the authoritative SCImago worldwide database is revealed. By most cri-
teria, publications from the Institute demonstrate positive dynamics. Given systematic state support, the creation of a
competitive and targeted financing mechanism for scientific research, the stimulation of increased publication in inter-
national peer-reviewed journals, the training of specialist, scientific and scientific-pedagogical personnel, and the de-
velopment of other activities set out in the “Strategy for the socio-economic development of the Republic of Azerbaijan
for 2022-2026”, the authors believe that the journals of the Institute represent a significant strategic information re-
source in international scientific systems.
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Beenenue

[Tepuoanueckne n3aHus yKe NaBHO CTAIU
OCHOBHBIM KaHaJIOM OOIIEHUS] HAYyIHOTO COO00-
LIECTBA, CBA3BIBAIOIIUM BCEX YYAaCTHHUKOB IIPO-
necca MyOJMKallMM Hay4YHbIX MaTepuasos,
BKJIIOYasl aBTOPOB, uYWTaTesei, HayuyHble OHO-
JMOTEKH, peNaKkTopoB, uznareneil. Ha cero-
JTHSIIHUHA JeHb pa3paboTaHbl pa3iIuyHbIe MOJIe-
JU BBINTyCKa, (DMHAHCUPOBAHUS, MyOJIMKALUU U
pacrpocTpaHeHHs Hay4yHBIX KypHaioB (Ma3oB
u ap., 2024). B coBpeMeHHOM MHUpE yupeauTe-
JSIMM HAay4YHBIX JKYPHaJOB MOTYT BBICTYIATh
pa3iIuyYHbIe U3JaTeNbCTBA, yUeOHbIE 3aBe/IeHuS,
Hay4YHOE COOOIIECTBO, a TaKXe HHIUBHUIyallb-
HbI€ MPeANPUHUMATEIH.

[Tocne oOpereHHss HE3aBUCHUMOCTH B A3zep-
OaiipkaHe ocoboe 3HaueHHe MpUOOpenu Xyp-
HaJbl, W3JaBaeMble HAYyYHO-HCCIICIOBATEIb-
CKUMH W BBICIIUMH YYEOHBIMU 3aBEICHHSIMHU.
DTO TECHO CBA3aHO TJIaBHBIM 00pa3oM ¢ opra-
HU3AIMOHHOW  MOJIEPKKOW  TOCyIapCTBOM
HAY4YHO-HCCICOO0BATCIIBCKUX HHCTUTYTOB n
YHUBEPCUTETOB. AHAIM3UPYs TEHACHIMU pPa3-
BHUTUA COBpeMeHHOﬁ NEpUOANKHU, MOXKXHO C yYBC-
PEHHOCTBIO CKa3aTh, 4YTO JKYpHAaIbl HAy4YHO-
HCCIIEIOBATEIILCKUX HMHCTUTYTOB U YHHUBEPCHU-
TETOB AsepOaii/pkaHa SBISIOTCS CTpaTernye-
CKUM WH(POPMAIMOHHBIM PECYPCOM ISl TIpEe.-
CTaBJICHUS] HAYYHBIX PE3yJIbTaTOB MEXIyHa-
POJHOMY COOOIIIECTBY.
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3a mocneaHHe JECATHIIETUS CYLIECTBYET
P BaXHBIX (PAKTOPOB, MOBIUSABIIMX HA POCT
yuciia OKypHaJlOB, M3JaBaeMbIX  Hay4HO-
HCCIIEI0BATEIbCKUMU MUHCTUTYTaMH U YHUBEp-
cutetamu (Ma3oB u ap., 2024). K TakoBbIM OT-
HocuTCsl moanucanue AsepOaifxanom 11-ro
anpens 1997 rona JInuccaboHCKOM KOHBEHITUU O
NPU3HAHUN KBaTU(UKAIUH, OTHOCSAIIUXCA K
BhbICIIEMYy oOpa3oBaHuio B EBpormeiickoM peru-
OHE, U ee BcTyruieHus B cuiny 1 deBpans 1999
roga. [lo 3Toil mpuynHE B CUCTEME BBICIIETO
oOpazoBaHusi ObUT TpOBeACH psang  pedopwm,
BKJIIOYasi OTKPBITHE BO MHOTUX a3epOaiimkaH-
CKUX YHHBEPCUTETAX HOBBIX >KYPHAJIOB, aHAJIO-
THYHBIX €BPOIMEWCKUM, KOTOPhIE U3JAI0T COTHH
cTaTedl B pa3nu4HBIX oOiacTsx Hayku. Kpome
Toro, Azepbaiixkan sSBIseTCs yyacTHUKOM bo-
JIOHCKOro nmnpouecca. B pamkax bonoHckoro
mpolecca CTYACHThl B3aUMOJICHCTBYIOT C BeIly-
[IMMHA MHPOBBIMH BBICIIMMH y4eOHBIMU 3aBe-
neHusiMi. [loMuMO 3TOro, MPOU3BOIUTCS TO-
clieloBaTeIbHas MOJAEpPKKAa HAyYHO-HUCCIENO0-
BaTEIbCKUX YUPEKICHUI U 00pa3oBaTeIbHBIX
3aBe/ICHUN Ha YpPOBHE IOCyJlapCcTBa, B TOM YHC-
Jie YCUJICHHE HAyYHOTO MOTEHIHalla B JESTelb-
HOCTHU YHUBEPCUTETOB. K OCHOBHBIM MHUIIMATH-
BaM OTHOCSTCS «JlopoxkHasi KapTa Mo yJiydiie-
HUIO TIOKa3aTesiell MEKIYyHapOJHOro peuTHHra,
CBS3aHHBIX C HAYYHBIMH MyOIHKAIUSIMI,
«CTparerusi colnaIbHO-IKOHOMUYECKOTO pa3-
BUTHS A3epOaiipkanckoi PecryOnuku Ha 2022-
2026 romel». B pamkax Kaxxaol HporpaMMbl
HCCIIeIOBAaTENIbCKUE M 00pa3zoBaTebHbIE yUpe-
KJICHUS TOJYy4aroT LiejeBoe (PUHAHCHUpPOBaHME
Ha IOATOTOBKY HOBBIX M TMOJACPXKKY CyIle-
CTBYIOIIMX NyOnukauuid. ['ocygapcTtBo ctumy-
JupyeT M (UHAHCHpYET MpPOBEJCHHUE 3HAuu-
TEJIBHOTO KOJIMYECTBA HAYyYHO-NPAKTUYECKUX U
(yHIaMEHTAIbHBIX KOH(EpeHIHH, COOPHUKH
MaTepUajoB KOTOPBIX MHAEKCHUPYIOTCS B MEX-
JTYHApOJHBIX HayKOMETpHUeCKUX 0a3ax, TaKux
kak Thomson Reuters, Scopus, Web of Science.
Ilepuoguueckn  OCYIIECTBISIOTCA — LIEJIEBBIE
MOJJEPKKHU HAay4HBIX XKypHaAIOB A3epOaiixaHa
B paMKaX KOHKYpCOB Ha IIOJIyu€HHE T'PAaHTOB
AzepOaiKaHCKOTO HAy9HOTO (pOH/IA.

Llenp naHHOW CTaThU — MPOAHATU3UPOBATH
TEKYIIYI0 IPEACTaBICHHOCTh HAYYHOW MepHo-
IMKU u3nanuii MHcTuTyTa reonoruu u reou-
3UKM MuHucTepcTBa HaykKM U 00pa3oBaHUS
AzepOaii/pkaHa B MEXIyHApOJIHOW cHcTeMe

4

Hay4YHO-TEXHUYECKONM HWH(pOpMaluu, a TaKxke
OLICHUTh MOTEHIHAJl €€ JAJIBHEHIIEro ycoBep-
IICHCTBOBAHUS.

Kypunaabl MHCTHTYTA TeoJIOTMH U Teo-
(pu3uKu B MeKIYHAPOAHBLIX OHOJIMOrpa-
(puyeckux 6a3zax TaHHBIX

B Hacrosee Bpems B IHcTUTYTE Te0I0THI
u reoduszuku MunucrepctBa Hayku nu O6pa3o-
BaHUs AzepOaiikanckoit PecnyOnuku u3naror-
cs nBa Hay4dHbIX kypHama: «ANAS Transac-
tions, Earth Sciences», «Stratigraphy, petro-
leum sedimentology, geochemistry». O6a »tu
KypHasia BX0oA4T B ocHOBHOII Ilepeuens BAK, a
TaK)K€ B CHUCOK JKYpPHAJOB, CUMTAKOLIUXCS
BKJIIOUEHHBIMH B [lepeueHb, KOTOpbIe MHIEKCH-
PYIOTCSI B MEXKAYHApOIHBIX pedepaTuBHbIX Oa-
3aX JaHHBIX M CHCTEMax IIUTUPOBaHMS (HA KO-
Hen 2024 ropna).

B 2018 romy >xypHais ObLT MEpEeUMEHOBaH B
«ANAS Transactions, Earth Sciences». B co-
CTaB PEIAKIMOHHOW KOJUIETUU HBIHE BXOJST
BeIyllMe yuyeHble, oOjaaarone OOUIMPHBIMU
Hay4YHBIMM 3HAHMSIMU U OIBITOM, YTO OOecre-
YMBAET BBICOKMI HAy4YHbId YpPOBEHb KypHaja.
Bce mybOnukyembie cTaThbu MPOXOISAT CTPOTOE
perieH3upoBanre (Kak MUHUMYM JBa pEIeH3EH-
ta). XypHan mnyOmukyer ¢(yHIaMEHTaIbHbIC
Hay4dHble U OO30pHBIE CTAaThbU, a TAKXKE aHAIU-
TUYECKHUE PE3YJIbTaThl COOTBETCTBYIOIIUX TOJIe-
BBIX U JIA0OpATOPHBIX HCCIEAOBaHUN, PabOTHI
10 MOJCIUPOBAHUIO, KOTOPBHIE OXBATHIBAIOT
LIUPOKUH CHEKTP HAYYHBIX TEM, TAKUX KaK: pe-
THOHAJIbHASI TE€OJIOTHSI M TEKTOHHKA; MECTOPOXK-
JIEHUsl YIJIEBOJIOPOJOB W TBEPIbIX IOJE3HBIX
HCKOIIAeMbIX; MUHEPAJIOTHS U TIETPOJIOTHS; TPsi-
3eBOM BYJKAaHHU3M U Treo(u3nKa; THUIAPOTeoo-
TUsl; COBpEMEHHAsl T'€OJIMHAMHMKA, KOCMHUYECKast
reoJie3us; CEHUCMOJIOTHSl M OLIEHKa CcelcMuye-
CKOM OIACHOCTH U PHUCKA.

«ANAS Transactions, Earth Sciences»
BKJIIOYEH B MEXJIYHAPOJHYIO CHUCTEMY ITUTHPO-
BaHUA Scopus, IO ATOW MPUYUHE B HEM IMTyOIu-
KYIOTCSl CTaTbU BBICOKOTO COJIEpKaHUS U Kade-
CTBa MO aKTyaJbHbIM HAIlPaBJICHUSIM COBPEMEH-
HOTO Hay4dHOTro npocrtpancTtBa. Ocoboe BHUMa-
HUE YJENseTcs MEXIUCHUIUIMHAPHBIM Hayy-
HBIM CTaThsIM, KOTOPBIE BHOCST BKJIaJl B pa3BHU-
THE pa3HBIX 00JIacTell B HayKax o 3emIie.

«Stratigraphy, petroleum sedimentology,
geochemistry» uznaercs ¢ 2024 roga xak me-
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PHOJINYECKOE AJIEKTPOHHOE M IeYaTHOE Hayd-
HO€ M3JaHME C LEJIbI0 MIPUBJICUEHHUS IMIMPOKOTO
BHUMaHHUS MEXIYHapOJHOTO HAYYHOTO CO00-
[IeCTBA K HAYYHBIM HAlpaBJICHHUSIM >KypHala W
COOTBETCTBHSI COBPEMEHHBIM aKTyaJbHBIM IPO-
OjeMaM, MDOCTHIKEHHSAM M MHHOBAIMAM B 00Jja-
CTH CEIUMEHTOJIOTHH, CTpaTUrpapuu U reoxu-
muu. Panee (¢ 2007 roma) KypHana u3aaBalics
noxa Ha3zBaHueM «Crtpaturpadus U CeIUMEHTO-
norust HedTerasoBeIXx OacceiHOBY. Y uemss
00JbIIOE BHUMAHUE NPUBEICHUIO HAyYHBIX
nyONMMKanuii B COOTBETCTBHE C MEXIyHapo.-
HBIMHM CTaHJApPTaMH, AJIS 3TOTO KypHaia ObLI
MOJIyYeH YHUKAJIbHBIA HU(PPOBOH HaeHTH(UKA-
top (DOI), 1 oH ObUT BKIIIOUEH B MEXKIYHAPO/I-
HYI0O  HayKOMETpUYecKyr  0a3y  JaHHBIX
Crossref. CraThu >KypHana pa3MelamTcs B
CBOOOTHOM JIOCTYTIE.

Kypuansl umeror uaeHtudukatopsr ISSN
(MexxayHapoaHblii CTaHJAPTHBIN CepHalbHBIN
HOMED) JUIS TICYaTHOW U DJICKTPOHHOW BEPCHUH.

ABTOPUTETHOCTH :KypHajaoB HHcTHUTyTa
reoJIOrMM M reo(pM3MKu B PeTHHIOBBIX
cucreMax

[IpencraBisier UHTEpEC aHAIIMTUYECKOE HC-
ClleZIOBaHME JUHAMUKM MHJEKCALlUHU >KypHAJIOB.
3TO MO3BOJIIET OLEHUTH OBICTPOTY BKIIIOUCHHS
U3JaHUK B T1100aabHOE MH(POPMALMOHHOE IPO-
CTPAaHCTBO, BBISIBUTb TEXHUYECKUE aACIEKTHI
MOJrOTOBKM M3AaHUM, 4TOOBI ONpPENEeNUTh HX
COOTBETCTBHE MEXIyHAPOJIHBIM CTaHJApTaM
(Kasumupuuk u np., 2020). Bxiarouenue mpen-
roJiaraet, IpeXae BCEro, BCECTOPOHHIOK MO/I-
TOTOBKY MeETaJlaHHBIX, IPHCBOCHHE CTaThsIM
unentudukatopos DOI, coBpemeHHoe pa3me-
1ieHue MerajaHHbelx B cucreme Crossref u co-
OJII0JIEHUE OCTAJIbHBIX TEXHUYECKUX TpeboBa-
Huit (Mazos u ap., 2024).

KypHanbsl Hay4HO-HCCIEA0BATEIbCKUX HH-
CTUTYTOB Yallle OCTAJbHBIX BXOJAT B MEPEUYCHb
Web of Science, 3HaunTENBEHO YBEIMUUIOCH UX
gyucino B 0a3e maHHbIX SCOpus (Masos u Aap.,
2024). TToMuMoO KypHAIBbHOM 0a3bl JAHHBIX, JIJISI
HAJEKHOM OLIEHKH PENpe3eHTaTUBHOCTH Hayu-
HOM MEpPUOJHMKH YHUBEPCUTETCKOW M HAy4HO-
UCCIIEIOBATENbCKOM IEPUOJUKA B MEXIyHa-
poliHOe MHPOPMAIIMOHHOE MPOCTPAHCTBO OBLIU
MMIIOPTUPOBAHBI MOJIHBIE MEPEYHN U3JaHUN U3
cucrembl SCImago Journal & Country Rank
(SJR). 3a ocHOBY, ¢ KOTOpOM BIOCIIEICTBUH CO-

MOCTABIISJICS. MHAEKCUPYEMbI B 3apyOeKHBIX
cucTeMax KOHTEHT, B3SThl CBEJCHHA a3epOaii-
JDKAaHCKUX JKYpPHAJIOB B JaHHOW CHCTEME; BCe
aHAJM3UPYEMbIE )KYPHAJIBI UCCIIEAOBAHbI B MOJI-
HOM 00beMe.

Ha pucynke 1 mokazaHo pacroioxXeHue
xypHaiia ANAS Transactions. Earth Sciences B
YHCIIOBOM TOKa3arese Cpean a3zepOailKaHCKUX
JKypHaAJIOB B MeXAyHapojHou cucteme SJR 3a
2024 rox.

[IpencraBisier UHTEpeC aHAIU3 KypHAJIOB B
nuHamuke uHaekca Xwupma (h-index). B mupe
HAayKOMETPUHU OJHHUM M3 TJIaBHBIX IOKa3zaTesnei
BIMATEIBHOCTH HAYYHOTO JKypHaJla SBISETCA
3HaueHue unaekca Xupma (I'ypees u Ma3os,
2023). Drta meTpHKa JOBOJBHO 3HAYUMa M TO-
MyJiipHa, €€ HCIOJb3YIOT BCE AaBTOPUTETHHIC
WCCIIEIOBATENILCKUE TUIATQOPMBI, TaKhWe Kak
Scopus, Web of Science, Google Scholar (Kas-
sian and Melikova, 2019). Uuaekc Xupiia — 310
YHCIIOBOM IMOKa3aTeb, KOTOPbIH HCIOIb3YETCS
JUIE U3MEPEHUs HAyYHOW MPOAYKTUBHOCTH H
BIIUSIHUSL YYEHOT0, HAYYHOTO KypHalla, OpraHu-
3alMy WM Leaod cTpanbl. OH ObU1 pa3zpaboTaH
aMepuKaHCcKuM ¢Gu3nkoM Xopxe Xupiem B
2005 romy. Ha pucynke 2 mokaszaHa THCTO-
rpaMMa pachpeleNeHus 3Ha4yeHWd WHAeKca
Xwupmie (h-index) azepOaiiKaHCKHX KypHAJIOB
B cucteme SCImago (SJR) 3a 2024 ron.

OOpamaer Ha ce0s BHUMaHUE TUHAMHUKA
pasMmeleHust aszepOail/KaHCKUX JKYPHAJIOB B
cucteMe SCOPUS T0 WX HMMITAKT-PaKTopy
(CiteScore) 3a 2024 rox. SCOpUS HUHIEKCHPYET
coJiepKaHue JKypHalloB Hambomee monHO. Ha
pHUCyHKe 3 Moka3aHa TMcTorpamma pacrpesene-
Hus  uMnakt-pakropa (CiteScore) asepoOaii-
JDKQHCKUX JKYpHaJOB B OuOIMorpapudeckoit
cucreme Scopus 3a 2024 rox. C momeHTa
BKJIFOYEHHs B cucteMy Scopus B 2020 roxy
ANAS Transactions. Earth Sciences ymamoch
ylep>KaTh CBOIO MO3UIMIO Cpelu a3zepOaiikaH-
CKUX JXYPHAJIOB, KOTOPbIE€ WHICKCHPOBAINCH B
TaHHOU Oa3e paHee.

[TomuMo conepkaHHusT HAY4YHBIX IKypHA-
JIOB, MX Hay4yHO-HCCIeloBaTeabckol (QyHaa-
MEHTaJIBHOCTH, TPOTYKTHBHOCTH CTaTeH, CTe-
MIEHH IIUTUPYEMOCTH CTaTell B )KypHaje U aBTO-
POB, CYIIECTBEHHYIO pOJIb B WHJIEKCAIIMH HTpa-
10T Takke U uaeHtudukaropsr DOl (Chandra-
kar, 2006; Wang, 2007).



Ak.A.Alizadeh et al. / Stratigraphy, petroleum sedimentology, geochemistry 1 /2025, 3-10; DOI: 10.35714/ggistrat20250100010

0.79
0.63
0.38
0.34 031 (30
024 023
0.20 0.19 0.18
0.15

I I I I I I I I I015012010
& P & s:) ,_\o\"% & @“ @“‘i? z'§ & e & \0 el &
& _e. & o R QS\ ¥ o ‘5‘3- e \c v @9 o § & @

Puc. 1. Pacionoxenue azepOaimkaHckux KypHaioB, Bxomamux B SCImago (SJIR). LJugpamu obosnauwen coomeem-
cmeyiowuil peumuie; Kpacuwlm ysemom ommeuero noaoxcenue sxcyprara ANAS Transactions. Earth Sciences

31
28
17
11 12
| I I 6 I I I 6 5 5
& .;\sf? e & & & & 7 é—éﬂ & & & £ o 3 & &
& & & & & Fi & & P % & 3 & & & <
¢ & & & F & ¥ 9 JCR. S T & &
o p ™~ & B & >
i & & Q & < W i & 2 & &R & & o 7
2 & & & ¢ o i\ 23 =
s f ¢ & & i & o 5o - 5 c‘sﬁ? &2“\% & " Ef;& §($P i & &
2 B $ & £ & 2 P 5 \si ©
& o ¥ & & & ; & & o 3 3 )
(6‘;\ X @d\ \ré\ @."(& ?‘Qﬂ} Q,Sa\ g@\{’ é\\& 6‘5\ # & J v‘e'id) QOK@ c}‘gg
! & 3 > <3 & < = § o
i o &
° & ‘;é"\ \@Q i ¥ &_(‘-‘5 ‘:R(’ &° = c;\,g*‘ oF
& » & &° oF K & W&
F v o ® & & il 2°
5 & ez @ & &
R ) o ‘g:- = &
c&c*-"i & v 3
& : z-\Ys’
Q4 'Qﬁ‘:\
o
o
&

Puc. 2. T'ucrorpamMma pacnpeeineHus 3Hauennii uaaekca Xupiie (h-index) azepGaiipkaHCKUX KYPHAIIOB COTJIACHO MX
pacnonoxkenmio B cucteme SCImago (SJR). Kpachvim ysemom ommeueno nonosxcenue sxcypuana ANAS Transactions.
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Puc. 3. MecTo OTEYECTBEHHBIX KYpPHAIOB, HHACKCHUPYEMBIX B MEXIYHAPOIHOW 0aze MAaHHBIX ScoOpus MO 3HAYCHHUAM
nmnakT-akropa (CiteScore) 3a 2024 ron. Kpacueim ysemom evioeneno pacnonoxcenue ANAS Transactions. Earth

Sciences

Ha pucynke 4 mnoka3aHa MOJOXKUTEIbHAS
JMHAMUKA W3MEHEHHs CTENEHH IUTUPYEMOCTH
ANAS Transactions. Earth Sciences B mexmy-
HapogHOM  OuOnHMorpaduyeckoM  ykasarese
Scopus. C y4yeToMm CTpOToil OIEHKH XXYpHAJIOB
M0 TEXHUYECKHM U COJEPKATEITbHBIM KPUTEPH-
SM B JJaHHOM 0a3e, MOXXHO CJIeJIaTh BBIBOJI O BbI-
COKOM KayecTB€ COOTBETCTBYIOIIMX IyOJMKa-
uuii.  He3HauuTenbHBIM — CHax  [OKa3aTelsst
CiteScore 3a 2024 rog oObsCHSETCS MEHBIIUM
KOJINYECTBOM IIUTUPYEMOCTH OITyOJIMKOBAHHBIX
crareid B xypHaie. COOTBETCTBEHHO, HEOOXO-
JMMO TIOBBICUTH TPeOOBAaHUS K MOTEHIIUATBHBIM
aBTOpaM, OPUEHTHPYS MX Ha HEOOXOIMMOCTH
CCBbUIAThCSI Ha COOCTBEHHBIE CTaTbH, paHee
OITyOJIMKOBAaHHBIC PENAKIUEH B TPEABLIYIINX
BBINTyCKax ypHaia. Kpome storo, o6nacts uc-
CIIeZIOBaHMs JTOJDKHA OBITH ydTeHa MpPH MpPOBE-
JICHUW aHalu3a LUTUPOBaHMs. BONBIIMHCTBO
3anucei Scopus COCTOUT M3 JKypHalIbHBIX CTa-

Tel, ONMyOJIMKOBAaHHBIX Ha AHTJIHMICKOM S3bIKE.
Takum 00pa3om, TOBBIIIEHHE KOJIUYECTBA IH-
TUPOBaHMH, a CJI€JIOBATENIBbHO, U pEITHHTA XKYp-
HaJlla, B 3HAYHUTENBHOW CTENEHU 3aBHCUT OT
A3bIKa MyOJMKAIUM U yBEIWYEHUs KOJIMYECTBa
3apyOeKHBIX aBTOPOB.

Ha pucynkax 5 n 6 mokasaHa J0jsl CTpaH,
MOJIABIIAX HCCIIEOBATEILCKUE W 0030pHEIC
cratbu B XypHall ANAS Transactions. Earth
Sciences 3a mepuon 2020-2025 rr. (puc. 5 —
nepuog 2022-2024 rr.; puc. 6 — nepuox 2020-
2025 rr.).

Kak BHIHO W3 pHCyHKa 5, MOAABISIONIAs
9acTh CTaTed TNPUHAJICKHUT OTEUYESCTBECHHBIM
aBropaMm. ClieoBaTeIbHO, IEPBOOYEPETHOMN
3aaueil CTaHOBHUTCS CTPEMIICHHE YBEIHUYHUTH
MIPUCYTCTBUE 3apyOEKHBIX aBTOPOB B 0aze JaH-
HBIX JKypHajla, B TOM 4YHCIIE YIIy4YIIUTh Kade-
CTBEHHBIE XapaKTEPUCTUKU CTaTeH, uX opopm-
JICHWe, HHTEPHAIIMOHAIN3AINIO HCCIIeIOBAaHNH.
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Puc. 4. lunamuka u3menenus merpuku CiteScore xypHaaa ANAS Transactions. Earth Sciences

3a 2024 rox B cucteme Scopus

Cy1iecTBeHHbIN BKJIAJ HAa NOKa3aTeNu IU-
TUPOBAHMS [AHHOIO JXypHaJla TaKXe BHOCAT
COBMECTHBIE HuccienoBanus. Ha pucynke 7 mo-
Ka3aHa JI0JI1 COBMECTHBIX CTaTe€W, IMOCTYIIUB-
mux B penakuuio 3a 2020-2025 rr.

H AsepéalimRan
¥ Poccusi

M Vibexuncran

o Typuns

M Kaszaxcran

u Typkmenncran

Puc. 5. Jlons xonndecTBa oy OIMKOBaHHBIX cTaTel 3a
nepuon 2022-2024 rr. no crpanam CHI" u Typuyn

HMrepMH S MHAOHeSVIﬂ
14% 24%

Puc. 6. [lons xonmuecTBa crareil, MOCTYNUBIINX B pe-
naknuto 3a 2020-2025 rr. mo cTpaHaM Mupa
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7%

Puc. 7. Jons konm4ecTBa COBMECTHBIX CTATEH, MIOCTY-
NUBIIKX B pegakiuro 3a 2020-2025 rr. no crpanam mupa

CrnenyeT OTMETUTD, UTO i OONbIIEH TOY-
HOCTH TIPH pacdyére J0JIM MPOUHICKCUPOBAH-
HBIX CTaTed KaXIbIi ToJl pacCMaTpUBAJICS OT-
JIETBHO, (PaKTUYECKUH y4€T cTaTeld Hadajcs B
2020 r. u mo3aHee.

UYro kacaercsa Broporo xypHaia MHcTuty-
Ta reojorun U reodusuku «Stratigraphy,
petroleum sedimentology, geochemistry», TO
XOTs JaHHBIN KypHAIl TIOKa HE MHIEKCUPYETCS
B 0a3ze JaHHBIX ScOpus, HO METaJlaHHbIE OMy0-
JTUKOBAHHBIX cTaTeil pazmematorcs B Crossref ¢
MIPUCBOCHUEM CTaThsIM uiaeHTuukaropos DOI
U COONIOZICHHEM IMPOYUX TEXHHUYECKUX Tpedo-
BaHui. [Tocne mocTukeHus: onpeaesieHHbIX Mo-
KazaTened IUTHPOBAHUS MyONHMKAIU M MeT-
PUKH CTaHET BO3MOXKHBIM BKJIIOYEHHE JaHHOTO
HAYYHOTO KypHaia B 0a3y JaHHBIX Scopus.
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3akioueHue

B craTthe mpencTaBieHBI pe3yNbTAaThl KOM-
IJIEKCHOTO aHanu3a XypHanoB MHcTutyTa reo-
JIOTUU U TeO(DU3UKU C TOYKH 3PCHHS MX IMPEJ-
CTaBJICHHOCTH B MEXJIyHapOJHOM HH(pOpMaIu-
oHHoM npoctpaHcTBe. KypHan ANAS Transac-
tions. Earth Sciences npomén cepbe3HbIi MyTh
MO3UIMOHUPOBAHUS ~ HA  MEXIyHAPOJIHOM
YPOBHE, Ha YTO yKa3bIBAET CTATHCTHUKA MHJIEK-
caIyii )KypHaJia B U3BECTHBIX MEXITYHAPOIHBIX
0a3ax naHHBIX. Peakosieruu xypHana yaanoch
pa3paboTaTh mporpamMMmy pPa3BHTHS ITyTEM pac-
IIMPEHUsT HAy4YHOTro B3auMojencTBus MHcTH-
TyTa Ha MEXIYHApOIHOM ypPOBHE, IMPOBEICHUS
COBMECTHBIX HCCIIEJJOBAHMM U TMOATOTOBKHU
MyOMUKauid ¢ WHOCTPAHHBIMU yYCHBIMH, a
TaK)K€ yYUTHIBas CHEHU(PUKY CBOEH MpeaMer-
HOUM 00JacTH W 4yuTaTeNbckoi ayauropun. On-
HAKO KypHAJI elle He IOCTUT, KaK HaM KaKeT-
cs1, CBoel HE0OXOIMMOM ITOTCHIIMAILHOM MOIII-
HocTu. Penmkomnerus >xypHana mpearnosiaraet
JaJIbHEHIIee KapIuHAIBHOE YIyUIICHHE Kade-

JUTEPATYPA

I'ypees B.H., Ma3zos H.A. Bo3pacTtanue posu OTKpPBITBIX
O6nbnrorpaMuecKUX JaHHBIX B YCIOBHSX OTpaHUYe-
HUSI JOCTyNa K KOMMEPYECKUM HH(POPMAIIMOHHBIM CH-
cTeMaM. YTpaBleHHE HAayKOW: Teopus M MpPaKTHKa,
Tom. 5, No. 2, 2023, c. 49-76, DOI: https://doi.org/
10.19181/smtp.2023.5.2.4.

Kasumupuuk JI.B., I'pumakuna E.I'., Ilomuxuna H.A.,
Tpocranckas 1.b. IlpoasuxeHne KypHaioB BEAYIIUX
YHHBEPCHUTETOB: CPaBHEHUE, IPAKTUKA, BO3MOXKHOCTH.
Hayunsrit pegakrop u m3patens, Tom 5, No. 2, 2020,
c. 80-101, https://doi.org/10.24069/2542-0267-2020-
2-80-101.

Mazos H.A., I'ypees B.H., Unbnuésa W.1O. [Ipencrasnen-
HOCTb POCCHIICKOM YHHMBEPCUTETCKOW HAayYHOM MEPUO-
VKA B MEXIYHapOTHBIX M OTEYECTBEHHBIX CHCTEMax
Hay4yHO-TexHUueckol nHpopmanmu. Becthuk Poccnii-
ckoii Akagemun Hayk, Tom 94, No. 9, 2024. c. 839-852.

Chandrakar R. Digital object identifier system: An
overview. Electronic Library, Vol. 24, No. 4, 20086,
pp. 445-452, DOI:10.1108/02640470610689151.

Kassian A., Melikhova L. Russian Science Citation index
on the WosS platform: a critical assessment. Journal of
Documentation, Vol. 75, No. 5, 2019, pp. 1162-1168,
DOI:10.1108/JD-02-2019-0033.

Wang J. Digital object identifiers and their use in libraries.
Serials review, Vol. 33, No. 3, 2007, pp. 161-164,
DOI:10.1016/j.serrev.2007.05.006.

CTBa cTaTeil, opopMIIEHHE UX TI0 MEXIyHAPOI-
HBIM HAyKOMETPUYECKHM CTaHaapTraMm. YIyd-
nieHre OMOIMOMETPUUECKUX MTOKa3aTelel mo3-
BOJIUT YKPENUTh MO3UIIMOHHPOBAHUE KypHala
B 3-M kBaptuie (Q3), oGecrneyuTs ero nepexom
BO 2-0i kBapTuib (Q2) u nepeitu B cucreMy
WHICKCUPOBaHUS U 1uTHpoBaHus Web of
Science (Wo0S).

Bxarouenue xypHana «Stratigraphy, petro-
leum sedimentology, geochemistry» B 0a3y
JTaHHBIX Scopus OyAeT OmpenenaTbcs yCHIIUs-
mu Penkosuiernn xKypHaia ¢ LeNblo MpHUBIICYe-
HUS JTy4IINX aBTOPOB M MOBBILIECHUS MPEICTaB-
JIEHHOCTH KypHalla JUlsl UeIeBOU ayiutopun. B
MPUHIINIIE, B LEISIX MOBBIIIECHUS aBTOPUTETHO-
cTH KypHaia Pexxosuerus OymeT mpoBOAWUTH
cxoxyto ¢ xkypHaioM ANAS Transactions.
Earth Sciences myOIUKaMOHHYIO JEATENb-
HOCTb  JUIsl  YCHEIIHOTO  TO3UIMPOBAHUS
«Stratigraphy,  petroleum  sedimentology,
geochemistry» B MEXIyHApOIHBIX CHCTEMax
HAYYHO-TEXHHYECKOH MH(OpMAIi.
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MPEJCTABJIEHHOCTb HAYUYHOM NEPUOJUKU NTHCTUTYTA F'EQJIOT MU U TEO®U3UKH
A3BEPBAMI)KAHA B MEXKJIYHAPOJIHBIX CHCTEMAX HAYUYHO-TEXHUYECKOI HH®OPMALIUA

Asmzane Ak.A., Kagupos ®.A., badaes I'.P.
Munucmepcmeo Hayxku u Obpazosanus Azepbaiioscanckou Pecnybauku,
Hucmumym eeonozuu u ceogpusuxu, Asepbatioxcan
AZ1073, Baxy, npocn. I [lxcasuoa, 119: a.alizade@gia.science.az; gia@azdata.net;babayev74@gmail.com

Pe3ziome. B craTbe aHANM3HUPYIOTCS HAYy4YHBIE KypHANBl IHCTUTYTa Teooruu U reopusnkn MUHNCTEPCTBA HAYKH U
oOpazoBanus AsepOaiiipkana. OTMEUEH POCT MMOKa3aTelied M3JaHMH 10 HEKOTOPHIM KPUTEPHUSM B TIOCIEIHHE TOIbI,
paccMOTpeHa MpeACTaBICHHOCTh XypHaJIoB B 0a3e maHHbIX Scopus, Crossref, SCImago. Ocoboe BHUMaHUE YAEIEHO
MOJIHOTE W NMPHUHIMIIAM WUHIEKCAIMH JKypPHAIBHOIO KOHTEHTa B MEXXIYyHapOAHBIX cHCTeMax. BhIsiBIeHa MOis KypHasa
WHerutyTa reosioruy U reopu3rKu, BXOJSILET0 B aBTOPUTETHYIO MUPOBYI0 0a3y manHbix SCImago. ITo GoibmmHCTBY
KpuTepueB n3naHus VHCTUTYTa TeoJorud U reo(U3UKH JEeMOHCTPUPYIOT IOJIOXKHUTEIbHYIO JTUHAMHKY. B ycnoBusax
CHCTEeMaTHYECKOH ToCyTapCTBEHHON MOAIEPKKH, CO3AaHUsI KOHKYPEHTHOTO U IIEJIEBOr0 MEXaHU3Ma (MHAHCUPOBaHUS
HayYHBIX HCCIIEJOBAaHUH, CTUMYJIMPOBAHHS YBEIMUCHUI KOINYECTBA CTATEH, MyOIMKYEMBbIX B MEKIyHAPOIHBIX PELCH-
3UpyEeMBIX XXypHallax, HOATOTOBKH KIACCHBIX HAYYHBIX M HAayYHO-TIEHATOTMYECKUX KaJpOB Pa3IMYHBIX CIIEHHATIbHO-
CTel W pa3BUTHA JAPYTMX COOTBETCTBYIOIIMX MEPONPUSATHH, NPEeayCMOTpeHHBIX B «CTparerns conuaibHO-
SKOHOMHYECKOTO pa3BUTHA AszepOaiimxanckoit PecryOnmkum Ha 2022-2026 TOIBDY, aBTOPHI CYUTAOT, YTO KYPHAIBI
WHctutyTa npencTaBisioT 3HAYMMBIA CTpaTeTHUeCKUi MH(POPMAIIMOHHBIN pecypc B MEXIyHapOJHBIX HayKOMETpHUe-
CKHX CHCTEMaXx.

Kniouesvie cnosa: Aszepbaiioscan, Uncmumym eeonoeuu u 2eousuxu, Munucmepcmso Hayku u o6pazoeanus,
HayuHas nepuoduxa, unoexcuposanue, Scopus, Crossref, SCImago

GEOLOGIYA VO GEOFIiZiKA INSTITUTUNUN ELMi DOVRi NOSRLORININ BEYNOLXALQ
ELMI-TEXNIiKi INFORMASiIYA SISTEMLORINDO TOMSIL OLUNMASI

9lizada Ak.A., Qadirov F.A., Babayev Q.R.
Azarbaycan Respublikasi Elm va Tahsil Nazirliyi Geologiya vo Geofizika Institutu,
Azarbaycan, H.Cavid pr., 119, Baki, AZ1073: a.alizade@gia.science.az; gia@azdata.net;babayev74@gmail.com

Xiilasa. Mogalodo Azarbaycan Respublikasinin Elm vo Tohsil Nazirliyi Geologiya vo Geofizika Institutunun elmi
jurnallarinin mévcud vaziyysti vo inkisaf dinamikasi tohlil olunur. Son illords bozi meyarlar tizro nosrlorin artimi
miisahids olunub, Scopus, Crossref, SCImago molumat bazalarinda tomsil olunmasi gostorilmisdir. Jurnallarin mazmu-
nunun dolgunluguna va beynolxalq sistemlords indekslosma prinsiplarine xiisusi diggst yetirilmisdir. Niifuzlu SCImago
global molumat bazasma daxil olan Geologiya Vo Geofizika Institutunun jurnalmin pay1 agiqlanmgdir. Institutun
nasrlori oksor meyarlar {izrs miisbot dinamika niimayis etdirir.

Mislliflor hesab edirlor ki, “Azarbaycan Respublikasinin 2022-2026-c1 illar iizro sosial-igtisadi inkisaf Strategi-
yasi”’nda olan sistemli dovlat dastayi, elmi todqgiqatlarin ragabstli vo mogsadyodnlii maliyyslosdirma mexanizminin
yaradilmasi, beynoslxalq resenziyali jurnallarda darc olunan magalolorin saymim artirilmasinin stimullagdirilmast,
miixtolif saholor iizra yiiksokixtisasli elmi va elmi-pedaqoji kadrlarin hazirlanmasi vo digor miivafiq tadbirlorin hayata
kegirilmosi, Institutun jurnallarinin beynolxalg elmimetrik sistemlorinde miihiim strateji informasiya monboyi kimi ¢1x1s
edir.

Acar sozlar: Azarbaycan, Geologiya vo Geofizika Institutu, Elm va Tohsil Nazirliyi, elmi dovri nagrlar, indekslas-
dirma, Scopus, Crossref, SCImago
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THE CARBONATE SEDIMENTS AND PALEOENVIRONMENTAL CONSIDERATION
FROM THE BABA FORMATION (OLIGOCENE) KIRKUK AREA,
ZAGROS BASIN, NORTHEASTERN IRAQ

Ghafor 1.1, Javadova A.2, Fanati R.2

1Department of Earth Sciences and Petroleum, College of Science, University of Sulaimani, Irag
Kirkuk Main Road, Sulaimanyah 46002: imad.gafor@univsul.edu
2Micro Pro GmbH, Gommern, Germany, Magdeburger Str. 26B, 39245:
arzujavadova@yahoo.com, javadova@micropro.de
3Department of Geology, Science and Research Branch, Islamic Azad University, Tehran, Iran,
shohada Hesarak blvd, Daneshgah Square, Sattari Highway: roya_fanati@yahoo.com

Summary. This study investigates the carbonate sediments and paleoenvironment of the Baba Formation using sam-
ples from the Bai Hassan Oil Well-4 and Kirkuk Oil Well-19 in the Zagros Basin, northeastern Iraq. A total of fifty
samples were collected from Bai Hassan Oil Well-4 and twenty from Kirkuk Oil Well-19.

The larger foraminiferal assemblages within the Baba Formation at these sections were classified into seven main
genera: Lepidocyclina, Miogypsina, Miogypsinoides, Amphistegina, Austrotrillina, Pararotalia, and Nummulitidae, along
with Alveolinids, coralline algae, and encrusting foraminifera. A quantitative analysis of thin sections revealed variations
in the abundance and distribution of these taxa across different stratigraphic units.

In Kirkuk Well-19 Lepidocyclina and encrusting foraminifera were notably abundant in the lower units, while Num-
mulitidae was more prevalent in the upper units. In contrast, Bai Hassan Well-4 showed a more uniform distribution of
Lepidocyclina and Amphistegina, with localized peaks in encrusting foraminifera abundance in the upper unit.

The findings indicate that carbonate sedimentation in the Baba Formation consists of four distinct microfacies: 1) Fine
to very coarse bioclastic larger foraminiferal packstone grading to grainstone; 2) Fine to very coarse bioclastic larger
foraminiferal packstone; 3)Fine bioclastic smaller foraminiferal packstone;4) Fine bioclastic smaller foraminiferal wack-
estone transitioning to dolostone.

The depositional environment of the Baba Formation is interpreted as an isolated slope or platform setting, with open
marine conditions prevailing throughout the period of deposition.

Keywords: Baba Formation, benthic foraminifera, microfacies, paleoenvironment, Oligocene, Iraq

© 2025 Earth Science Division, Azerbaijan National Academy of Sciences. All rights reserved.

Introduction Different kinds of noises arising in poten-

The study area is located within the Kirkuk
Governorate in the central northern part of Iraq
bounded by latitudes 36°19'12" and 36°18'30"
and longitudes 45°10'15" and 45°09'44" (Fig. 1)
(Buday, 1980).

The region is part of the Zagros Basin, which
is of significant geological and economic im-
portance due to its hydrocarbon reservoirs. Major
hydrocarbon reserves of Iraq are primarily accu-
mulated in Oligocene carbonate successions, no-
tably within the Kirkuk Group. The Kirkuk oil
field, a prominent feature of this group, contains
oil trapped in a long, narrow, and steeply dipping
anticline (95 km x 4 km) divided into three cul-
minations: Khurmala, Avanah, and Baba (Fig. 2).

tial geophysical field applications for salt

body delineation

Modern gravity and magnetic equipment en-
able the detection of even tiny gravity of 1 micro-
Gal (ImicroGal = 0.001 milliGal (mGal)) and
magnetic of 1 picoTesla (1 picoTesla = 0.001
nanoTesla (nT)) and fewer anomalies. However,
different kinds of noise (artificial and natural or-
igins) complicate the qualitative and quantitative
analyses of the abovementioned fields over salt
bodies. These main kinds of noise are presented
in Fig. 1 (modified after Eppelbaum (201143,
2011b)). Let us briefly consider the different
kinds of noise.

11


http://sci.univsul.edu.iq/

1.Ghafor et al. / Stratigraphy, petroleum sedimentology, geochemistry 1 /2025, 11-32; DOI: 10.35714/ggistrat20250100011

a0 TURKEY » *
| T b
T ¥
| Ain Zaish
| / o=
: o o Barah
- o =
‘I' ~:' Ry
| ‘e | Oeeats
f & | O e
| | = A
[sYRIA :
‘ | !
“'_‘—'—-—-- _{________H- SadtanRy
[ / -
: et
|~
= I R
= Tense v 1§64 T
i 7, 705
/ s ] 7 l.i‘l.
: ‘
_“"”"_»_’!'_ |
ul I ﬂi TN
.~ il
Fig. 1. Location map of the studied wells
43°40E
43°50E

44°10E
% 44°20E
@40‘ hd 35°40N
K>
(2
/] \
Lesser Zab river \ —~h._ & 44°30E
\’6‘9
0 10 km 2
®0
[ ]
Contour intervals 500 ft TVDSS = 35'30N
C
. > //'
— Possible faults ) 2,
KIRKUK %,
&
eaQB

Fig. 2. Depth structure map on the near Top Main Limestone reservoir (modified after Sims and Shafig, 1960)

12



1.Ghafor et al. / Stratigraphy, petroleum sedimentology, geochemistry 1 /2025, 11-32; DOI: 10.35714/ggistrat20250100011

The Main Limestone reservoir, the principal
oil-bearing unit, comprises three carbonate cy-
cles, including shelf-edge banks and bioherms
that fringe an intra-shelf basin. Structural com-
plexity due to thrust faulting and dislocated
younger Tertiary strata has led to speculative in-
terpretations of the subsurface structure, though
development drilling has confirmed the geometry
of anticline. This field began production in 1934,
with additional hydrocarbon accumulations
found in the Upper Cretaceous Shiranish and
Early Cretaceous Qamchuga limestones. The Ol-
igocene sediments in Iraq characterized by rela-
tively limited distribution and reduced thickness
are predominantly represented by the Baba For-
mation. First defined by Bellen in 1956 using
samples from Kirkuk oil well-109, the Baba For-
mation comprises porous dolomitized limestones
with a chalky appearance in outcrops. Deposited
in a fore-reef environment along the northeastern
and southeastern margins of the Oligocene basin,
it contains diverse fossil assemblages, including
Lepidocyclina, Nummulites fichteli, Operculina
sp., and Heterostegina cf. assilinoides. The age
of formation is identified as Middle Oligocene
conformably overlying the Shurau Formation
and overlain by the Bajwan Formation in the type
area (Bellen et al., 1959). In central Iraq, the
Baba Formation is widespread in oil wells south
of the Lesser Zab River and the Kirkuk structure
extending to the northeastern flank of the Bai
Hassan structure and the Qarah-Chough-Dagh
dome. It also occurs in the Gusiar oil well and
wells within the Ain Zala structure. On the sur-
face, it crops out in the Qarah-Chough-Dagh area
and along the Euphrates Valley west of Anah.
Subsurface occurrences extend between Ain-
Zala and Bai Hassan in the northeast to Hit and
Dujaila in the southwest. The Baba Formation ex-
hibits depositional environments consistent with
shallow-water carbonates rich in larger foraminif-
era reflecting continuous facies changes in re-
sponse to dynamic depositional settings. While
numerous studies have examined the Baba For-
mation across Iraq, this research focuses on its car-
bonate sedimentology, microfacies and paleoen-
vironmental implications in the Bai Hassan oil
well-4 and Kirkuk oil well-19. The findings pro-
vide insights into microfacies and depositional en-
vironments, contributing to the understanding of
Oligocene carbonate systems in the Zagros Basin.

Geological Framework

The Oligocene sediments in Iraq are charac-
terized by a restricted distribution and reduced
thickness compared to other geological periods
(Bellen et al., 1959). This limited distribution is
largely confined to the Mesopotamian Basin with
many areas completely lacking Oligocene depos-
its. The absence of molasse sediments in the fore-
deep and narrow strip of distribution for Oligo-
cene formations further distinguish this period
from earlier epochs. The Oligocene marks the
formation of a new basin that occupied the previ-
ously emergent Khleisia uplift and areas of the
Stable Shelf north of the Euphrates River (Bu-
day, 1980). This basin reflects a significant tec-
tono-sedimentary shift from the Eocene, where
the continuous deposition of pelagic facies across
the upper Eocene to lower Oligocene is not uni-
formly confirmed. Regional correlations with
surrounding countries reveal those formations
such as the Jahrum Formation (Lower Oligo-
cene) and the Asmari Formation (Upper Oligo-
cene) share lithostratigraphic and faunal similar-
ities with Oligocene deposits of Iraq (Bolli and
Krasheninnkov, 1977; Rashidi et al., 2023, 2024)
(Table 1).

The formations of the Oligocene are
bounded by unconformities or breaks in sedi-
mentation. For example, the Baba Formation, a
significant unit of this period, predominantly
consists of porous dolomitized limestones and
chalky outcrops. Its deposition occurred along
the fore-reef areas of both the northeastern and
southeastern margins of the Oligocene Basin.
The unit contains abundant larger foraminifera,
including Lepidocyclina, Nummulites, and Oper-
culina, indicative of a shallow marine deposi-
tional environment (Bellen et al., 1959). In the
central parts of Iraq, the Baba Formation is found
in all oil wells southwest of the Lesser Zab River,
particularly within the Kirkuk structure. It also
occurs in subsurface sections between Ain Zala
and Dujaila and along the Euphrates Valley near
Anah. The facies within the Baba Formation ex-
hibit continuous lateral and vertical variations re-
flecting depositional environments ranging from
fore-reef zones to shallow lagoonal settings. This
study focuses on the Baba Formation in two crit-
ical subsurface sections: Bai Hassan oil well-4
and Kirkuk oil well-19. These sections are lo-
cated within the Himmerin-Makhul Subzone of
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the Foothill Zone, part of the unstable shelf area
(Buday and Jassim, 1987). This tectonic setting
significantly influenced the sedimentation and
distribution of Oligocene carbonate deposits. The
identified microfacies and fossil content provide
insights into the paleoenvironments and deposi-
tional processes that characterized the formation

during the Oligocene. Oligocene sedimentary cy-
cle in Irag, which comprises the Kirkuk includes
nine formations that represent three separate cy-
cles of carbonate sedimentation, back reef/reef,
fore reef, and basin facies (Bellen et al., 1959;
Ditmar et al., 1971; Mohammed, 1983; Jassim
and Karim, 1984; El-Eisa, 1992) (Fig. 3).

Table 1

Stratigraphic correlation between Oligocene sediments of Iraq and surrounding countries (modified after Buday, 1980)

OLIGOCENE/RUPELIAN
OLIGOCENE/PRIABONIAN? SPARIRION
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Fig. 3. Age relationships of Oligocene—early Miocene Formations in northern Iraq (after EI-Eissa, 1992)
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Structure of the studied area

The Kirkuk Field is hosted by one of the
many NW trending anticlines of the folded belt of
northern Irag. Two basement blocks, the Kirkuk
and Mosul blocks have been defined below the
folded belt using changes in sediment thickness
and fault/fold orientations (Figs. 4 and 5).

Faults internal to these blocks controlled dif-
ferential subsidence during the Mesozoic, and
reversal of the fault movement during Zagros
compression has probably inverted earlier gra-
ben to create many of the fold structures such as
Kirkuk (Ameen, 1992). The Kirkuk structure is
a long narrow anticline 95 km long by up to 4
km wide with an area of 300 km? (Fig. 2).

Two prominent saddles divide the structure
into three main culminations: Khurmala,
Avanah, and Baba (Fig. 6).

The Baba dome plunges gradually to the SE
and the Khurmala dome gently to the NW, to
form a four-way dip-closed structure. The fold is
relatively flat-topped and concentric with steep

flanks dipping at up to 50° (Fig. 7). No recent
structure maps of the field are available but the
1960s versions show just a few NW- to N-trend-
ing faults cutting the Main Limestone in the
south, which are reported to have maximum
throws of 650 ft. The reservoirs are heavily frac-
tured perpendicular to the fold plane in the crestal
parts but dying out onto the flanks. The origin of
the fracture system relates to folding and not to
faulting, although faults also have associated
fracture zones. Fracture density is greatest where
the fold is tightest, i.e., at the crest, and at lateral
bends in the fold plane (Daniel, 1954). The Upper
Fars and Bakhtiari sections are detached at the
Fat’ha Formation evaporites and discordantly
folded and thrust faulted to the surface over the
crestal area. The Baba dome has the shallowest
crest at the Main Limestone level of 75 ft ASL,
the Avanah crest is at 650 ft TVDSS. (Al-Nagib
etal., 1971), and the Khurmala crest lies deepest
at ~1250 ft TVDSS (Fig. 6).
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Fig. 4. Tectonic elements and tentative basement fault trends for the NE Arabian Plate
(Ameen, 1992). Inset map shows the main tectonic zones of Iraq
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The Main Limestone is ultimately sealed by
Middle Miocene Fat’ha Formation evaporites. In-
tervening Lower Fars conglomerates, shales and
limestones are largely non-reservoir but where
fractures connect through to the thin limestones of
the Fat’ha Formation, they are oil-bearing and be-
come part of the Main Limestone reservoir system
below (Daniel, 1954). Seeps of gas and oil at sur-
face show that the seal is not perfect but it is re-
markably effective considering the long oil col-
umn and thin overburden (as thin as 900 ft in
places). The trap began to form in the Late Mio-
cene (Bakkal and Al-Ghreri, 1993; Ghafor et al.,
2003). Smaller accumulations than the Main
Limestone both in area and oil column height are
found in the Middle and Late Cretaceous fractured
carbonates sealed by shale units (Figs. 5 and 7).

Stratigraphy of the studied wells
The Main Limestone reservoir (‘First Pay
Zone’) is a 1200 ft interval of fractured bioherm

and shoal carbonates of the Middle Eocene-Oli-
gocene age (Fig. 8), which is the subject of this
research. Shiranish Formation marly limestones
(‘Second Pay Zone’) are Campanian-Maastricht-
ian basinal deposits (Fig. 8), (Ghafor, 1988; Bak-
kal and Al-Ghreri, 1993, Al-Shaibani et al.,
1993), unconformably overlain and sealed by the
Paleocene Aaliji shales (Al-Fattah et al., 2017,
2018, 2020a,b). The Hauterivian-Albian Qam-
chuqga Formation (‘Third Pay Zone’) comprises a
thick (1000-2000 ft) interval of platform car-
bonate reservoir rocks interfingering with basinal
marls of the Sarmord Formation that also form
the top-seal (Ghafor and Mohialdeen, 2016,
2018). It conformably overlies Upper Paleocene-
Lower Eocene basinal shales and siltstones of the
Aaliji and Kolosh formations with a transition to
shallow marine sediments of the Khurmala and
Sinjar formations in NW Kirkuk (Fig. 6) (Al-
Taee et.al, 20244, b, c).
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Fig. 8. Stratigraphy and depositional environments of Tertiary strata in the Kirkuk Field

(Majid and Veizer, 1986)

The Middle Miocene Fat’ha Formation un-
conformably overlies the Main Limestone. The
youngest Main Limestone units below the uncon-
formity in the SE are Oligocene, whilst those in
NW Kirkuk are as old as Eocene (Fig. 9) (Dun-
nington, 1958). The Oligocene reservoir units
therefore thicken to the SE from a zero line
around the middle of the Avanah dome (Fig. 6).
The Lower Miocene limestones and evaporites of
the Euphrates, Dhiban and Jeribe formations
pinch out SW of Kirkuk and are over-stepped
onto Kirkuk by the Fat’ha Formation (Fig. 9).

The Main Limestone reservoir in the Kirkuk
Field was deposited in three upward-shoaling cy-
cles (Fig. 8). Each one begins with basinal car-
bonate facies (Jaddala, Palani, and Tarjil for-
mations) followed by carbonate bank-margin and
fore-reef deposits (Avanah, Sheikh Alas, and
Baba formations) passing upward into reef and
back-reef facies (Pilaspi, Shurau and Bajwan for-
mations) (Figs. 10 and 11). Bank-margin facies of
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the Eocene Avanah Formation form a reservoir
unit that extends over the Khurmala and Avanah
areas with an average thickness of 450 ft and max-
imum 650 ft (Fig. 8) (Al-Qayim et al., 2014; Al-
Qayim and Ghafor, 2022, Ghafor and Al-Qayim,
2021, Ghafor and Muhammad, 2022, 2023a, b).
Oligocene bioherm and fore-reef facies provide
reservoir units averaging 290 ft total thickness
over the Baba dome (Sheikh Alas, Shurau, Baba
and lower Bajwan). Lime mud deposits of back-
reef lagoonal and tidal mud-flat origin dominate
the Khurmala area. Depositional facies belts
that occur in all three cycles comprise: (1) near-
shore mudstones, wackestone, and packstone
with bioclasts of miliolids, Peneroplis, rotali-
ids, red algae and corals; (2) platform-margin
build-ups of packstone, grainstone, and mud-
stones with bioclasts of red algae, corals, rotali-
ids, echinoderms, Nummulites, Lepidocyclina,
Discocyclina, but lack frame-building organisms
in growth position; (3) fore-slope packstone
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and grainstone with a mixture of Nummulites,
Lepidocyclina, Discocyclina, and traces of red
algae, corals, and rotaliids; and (4) basinal
mudstones and wackestone with Globigerina,
radiolarians, and tintinids (Van Bellen, 1956;
Majid and Veizer, 1986). The first cycle of the
Main Limestone is interpreted as signaling a
mid-Eocene change in basin architecture from
a homoclinal siliciclastic ramp to a carbonate
platform that rimmed an intrashelf basin (Fig.
12).

The facies belts are WNW-trending and tran-
sected at a low angle by the Kirkuk structure (Fig.
9). An end-Eocene major drop in base-level ex-
posed the Cycle 1 bioherms and shelf margin,
and the carbonate platform reestablished itself in
the fore-slope and basinal area, but probably had
not onlapped the Eocene platform before another
drop in base-level occurred. The Cycle 3 car-
bonate platform was initiated downslope from
Cycle 2, but rapidly infilled relief, onlapping the
Cycle 2 platform (Figs. 9 and 13).

It may have transgressed the Cycle 1 plat-
form as well, but there is no remaining evidence
of this as a further drop in relative sea-level at
end-Cycle 3 eroded unknown amounts of section
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and the succeeding Fars Formation rests directly
on Cycle 1 reefal facies in the NW of Kirkuk

(Fig. 6).

Materials and methods

This study investigates the Oligocene sub-
surface succession in the Low Folded Zone, fo-
cusing on two subsurface sections: Kirkuk well-
19 and Bai Hassan well-4. A total of 70 samples
were collected from fossiliferous limestone inter-
vals with 20 samples obtained from Kirkuk well-
19 and 50 samples from Bai Hassan well-4. The
lithological characteristics of two sections are
similar providing a robust basis for comparative
analysis. The identification and taxonomic clas-
sification of the microfossils were conducted us-
ing thin-section petrography. These microfossils
were categorized based on systematic framework
established by previous studies (Ghafor, 2022a;
Ghafor and Najaflou, 2022; Ghafor, 2022b; Ra-
jabi, Ghafor, 2024; Serra-Kiel et al., 2016). Ob-

servations under a polarizing microscope facili-
tated the identification of microfacies, bioclast
composition, and sedimentary structures, which
were further interpreted to deduce depositional
environments and paleoenvironmental condi-
tions. Field and laboratory work involved de-
tailed lithological logging and sampling with a
focus on identifying the depositional characteris-
tics and faunal assemblages of the Baba For-
mation. The observed microfacies were analyzed
to determine sedimentological features such as
grain size, sorting, and bioclast type and abun-
dance. Additionally, the spatial distribution of
larger foraminifera was quantified to reveal vari-
ations in palaeoecological conditions across the
studied sections. The methodology employed al-
lows a comprehensive analysis of the deposi-
tional environments, paleogeography, and faunal
diversity within the Baba Formation contributing
deep understanding of Oligocene carbonate sys-
tems in the Zagros Basin.
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Review of the Baba Formation

The Baba and Azkand formations are two
significant geological formations located in the
region. These formations have been extensively
studied by geologists due to their unique charac-
teristics and importance in understanding the ge-
ological history of the area. The Baba Formation
is composed of limestone and sandstone layers,
indicating a marine depositional environment.
Fossils of marine organisms have been found in
this formation, providing valuable data on the
past marine life in the area.

Overall, the Baba Formation offers a glimpse
into the geological past of the area and provides
valuable insights for researchers studying the
region history. The formation was first defined
(Van Bellen, 1956) from Kirkuk well-109. It
lithologically consists of porous dolomitized

limestones. The limestone has a chalky appea-
rance and is mostly massive with some bedded
parts in surface outcrops (Buday, 1980). The
Baba Formation has been studied by (Abid,
1997; Ghafor, 2004: Ghafor, 2011; Ghafor, 2015;
Ghafor and Muhammed, 2005; Ghafor and
Muhammed, 2007; Ghafor and Muhammed,
2011; Muhammed and Ghafor, 2008; Ghafor,
Ahmad, 2019; Ghafor, Ahmad, 2021;
Roozpeykar and Moghaddam, 2016; Ghafor,
Ahmad and Khafaf, 2023; Ghafor et al., 2023a,;
Ghafor et al., 2023b; Ghafor et al., 2014; Ghafor
et al., 2023c).

Results and discussion

Subdivision of Larger Foraminifera

The larger foraminiferal assemblages within
the Baba Formation were classified into seven
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main generic groups: Lepidocyclina, Miogyp-
sina, Miogypsinoides, Amphistegina, Austrotril-
lina, Pararotalia, Nummulitidae, Alveolinids,
coralline algae and encrusting foraminifera.
Quantitative analysis of thin sections revealed
variations in the abundance and distribution of
these taxa across different stratigraphic units
(Figs. 14, 15 and 16).

In Kirkuk well-19, the frequency of Lepido-
cyclina and encrusting foraminifera was notably
high in lower units, while Nummulitidae were
more prevalent in the upper units. In contrast, the
Bai Hassan well-4 section exhibited a more uni-

form distribution of Lepidocyclina and Amphis-
tegina with localized peaks in encrusting foram-
inifera abundance in Unit IV.

Microfacies Subdivision of the Baba

Formation

The Baba Formation was divided into four
distinct microfacies based on lithological and
faunal characteristics observed in the thin sec-
tions (Figs. 17, 18).

These microfacies are described as follows:

Unit I: Fine to Very Coarse Bioclastic Larger
Foraminiferal Packstone to Grainstone.
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Fig. 13. (A) Isopach and paleogeography map for the Oligocene section of northern Irag. This interval constitutes the
Upper Main Limestone reservoir at the Kirkuk Field. (B) Schematic cross-section across the basin in Oligocene times.
The detailed inset shows how several cycles of reef development prograde basin wards from below the level of the Eocene
platform edge (Dunnington, 1958). The relative location of Kirkuk is marked. Line of section is shown in (A)
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Fig. 14. The total numbers and relative frequency of larger foraminifera in thin sections of units (I, I, and 111) in the Baba
Formation at the Kirkuk well 19 section
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Fig. 16. Fossils in the studied wells. A, B, E — Hyaline (clear calcite), symmetrical, annular constructed
(concentric chamberlets), symmetrical or asymmetrical, discoidal, sometimes fan-shaped tests, C, D, H —
coiled tests with abundant chamberlets, either ovoid (Alveolinids, E — Lepidocyclina , F, G, K, L — coiled
tests, commonly with lengthwise parallel additions to the coiling (streptorspiral, I, J, N — Robust coiled
tests, ovoid or flat with thick radial fibrous hyaline walls, M — Encrusting hyaline test composed of layered
chambers (domal or globular) with perforate walls, O — Coralline red algae

Fig. 17. Facies description: A — Fine to very coarse bioclastic larger foraminiferal packstone unit 11, sample 14,
Kirkuk well; 19 section, Baba Formation. B — Fine bioclastic smaller foraminiferal packstone unit 111, sample
20, Bai Hassan well-4 section, Baba Formation. C — Fine bioclastic smaller foraminiferal wackestone to pack-
stone unit (1), sample 23, Bai-Hassan well-4 section, Baba Formation. D — Fine to very coarse bioclastic larger
foraminiferal packstone grading to grainstone, unit (1), sample 3, Kirkuk well-19 section, the Baba Formation
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This basal unit comprises fine to very coarse
packstone that grades into grainstone. The thick-
ness is approximately 18 meters, with coarse
grains often exceeding 5 mm in size and exhibit-
ing poor sorting. Bioclasts include Lepidocy-
clina, Operculina, and algal fragments, indica-
tive of a high-energy shallow marine environ-
ment.

Interpretation: The coarse bioclasts suggest
deposition in a high-energy slope or platform en-
vironment with episodic shallowing.

Unit Il: Fine to Very Coarse Bioclastic
Larger Foraminiferal Packstone.

This unit is characterized by fine to very
coarse packstone, showing a fining-upward
trend. The relative abundance of planktic foram-
inifera and smaller benthic foraminifera indicates
a transitional environment.

Interpretation: The fining-upward sequence
reflects a gradual deepening, possibly transition-
ing to a more protected environment.

Unit I11: Fine Bioclastic Smaller Foraminif-
eral Packstone.

This unit consists of fine and medium-fine
packstone, with occasional larger bioclasts and

bioturbation structures. The thickness varies be-
tween 9 and 11 meters across two sections. The
lower part contains algal fragments and encrust-
ing foraminifera, while the upper part shows an
increased abundance of Lepidocyclina. Lepido-
cyclina is a very characteristics element by its
large relative frequencies between 25-75 percent
and its diameter about 5 mm, and Nummulitidae
remain present in the lower part of the unit III.
(Fig. 18).

Interpretation: This unit represents deposition
in a shallow marine environment, with evidence
of progressive shallowing in the upper layers.

Unit IV: Fine Bioclastic Smaller Foraminif-
eral Wackestone to Dolostone.

The uppermost unit, approximately 35 me-
ters thick, is characterized by dolomitization in
the lower part and poorly preserved Lepidocy-
clina in the upper part. The dolomitized layers
lack fossils, suggesting a sabkha-like environ-
ment.

Interpretation: The dolomitization and re-
duction in fossil preservation point to deposition
in a restricted shallow marine to supratidal envi-
ronment.
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Fig. 18. A — Lithostratigraphic section of the Baba Formation in the Kirkuk well-19, B — Lithostratigraphic section of the

Baba Formation in the Bai-Hassan well-4
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Paleoenvironmental Considerations

The observed microfacies and faunal assem-
blages suggest that the Baba Formation represents
a depositional environment transitioning from
high-energy slope settings to more protected, shal-
low marine, and eventually restricted supratidal
conditions. The overall fining-upward trends and
fluctuations in bioclast abundance indicate varia-
tions in hydrodynamic energy and relative sea lev-
els during deposition. In Kirkuk well-19, the pre-
dominance of coarse packstone in the upper layers
suggests higher hydrodynamic energy compared
to Bai Hassan well-4, where fine packstone dom-
inates. The dolomitization in Unit IV, particularly
in Bai Hassan well-4 supports the interpretation of
a sabkha environment with episodic exposure and
limited biogenic activity.

Conclusions

The Baba Formation in Bai Hassan oil well-
4 and Kirkuk oil well-19 is characterized by
abundant larger foraminifera, including Lepido-
cyclina, Amphistegina, Pararotalia, Nummuli-
tidae, Operculina, and encrusting foraminifera.
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KAPBOHATHBIE OCAJIKH U TAJIEOYKOJIOTHYECKUE OCOBEHHOCTHU ®OPMAILIUU BABA
(OJIMT'OLIEH) B PAMOHE KUPKYKA, 3AT'POCCKHUM BACCEVH, CEBEPO-BOCTOYHbBIN HPAK

T'agop W%, T:xaBanosa A.%2, ®anatn P.3
Kageopa nayx o 3emne u nepmu, @axynomem nayku, Yuueepcumem Cyraumanu, Upax
va. Kupxyk, Cyraumanvsa 46002: imad.gafor@univsul.edu
2Micro Pro GmbH, T ommepn, I'epmanus
yi. Mazoebypeep, 26B, 39245 arzujavadova@yahoo.com, javadova@micropro.de
3Kagpeopa zeonozuu, Hayuno-Hccnedosamenvckuii cexmop, Hcnamekuii Yuuseepcumem Asao, Tezepan, Hpan,
oynveap Llloxada Xecapax, niowaow [aneweax, wiocce Cammapu: roya_fanati@yahoo.com

Peztome. IT0 nccrieoBaHNE MTOCBSIICHO KapOOHATHBIM OTIIOKEHMSIM U Taneocpene Gpopmanun baba ¢ ucronp3oBanmeM
o0pa3mos m3 HepTsHBIX ckBakuH baii-Xaccan-4 u Kupkyk-19 B 3arpocckom Oacceiine, ceBepo-Boctounsiii Mpak. B o0meit
CJIO)KHOCTH OBLIO COOpaHO MATHAECAT 00pa3LoB U3 cKBaxkuHbI baii-Xaccan-4 u nBajauath — 13 ckBaxuHbl Kupkyk-19.

Kpynssie ¢popamunndepossie cooduiecTBa B npeaenax Gopmannn bada B 3THX paspe3ax ObuIM MOJIpa3/eiieHbl Ha
ceMb OCHOBHBIX pojoB: Lepidocyclina, Miogypsina, Miogypsinoides, Amphistegina, Austrotrillina, Pararotalia u
Nummulitidae, a taxxe Alveolinids, kopanirHOBbIE BOZOPOCIN U MHKpYCTUpYoLHe Gopamunudepsl. Mcmosp3ys KO-
YeCTBEHHBIH aHaU3 UTH(OB, OBUTH ONpeIeNICHbI PAa3JINYUs B YUCICHHOCTH U PACTIPOCTPAHEHHH STHX TAKCOHOB B Pa3HBIX
cTpaturpaduuecKux eqUHULAX.

B ckBaxune Kupkyk-19 Lepidocyclina u unkpycrupytomue Gpopamutudepsl ObLIH OCOOCHHO MHOTOYHCICHHBI B
HIDKHUX CII0siX, Toraa kak Nummulitidae npeo6agany B BepXHUX closix. B otimuue ot atoro, B ckBaxkune baii-Xaccan-
4 nabmoanocs 6osee paBHOMepHOe pacnpezeienue Lepidocyclina u Amphistegina, ¢ iokaabHbIMU MUKAMU YUCICHHO-
CTH MHKPYCTHPYIOIHX (popamuHU]ep B BEPXHHUX CIOSX.

B pesynbraTe uccnenoBannii ObUIO yCTaHOBIICHO, YTO KapOOHATHBIE OTiIOKeHMs (popmanny baba BKiIIO9aroT YeThpe
pas3inuHble MUKpoanuy: 1) MelKuit 10 04eHb KPYITHOTO OMOKJIACTHYECKUi KpyTHO(pOpaMUHU(EPOBHIii MAKCTOH, Mepe-
XOJSIINI B TPEWHCTOH; 2) MEJIKUT 10 OYeHb KPYITHOTO OMOKIIACTUUECKHI KpyTHO(opaMuHU(EPOBbIi NaKCTOH; 3) Mell-
Kui OHoKiacTHuecKuii MeiakodopaMuHu(epoBblid MakcToH; 4) Menkuil OHoKIacTHYecKuil MenkohopaMuHU(EpOBbIi
BaKCTOH, nepexo suuii B nonomut. Ocanounas cpena Gpopmanuu baba uHTepnpeTupyercs Kak W30JUpPOBaHHBIN CKIIOH
i iatopMeHHas 00CTaHOBKa, ¢ MpeodiialaHieM OTKPBITO-MOPCKHX YCIIOBUIT B TEUEHHE BCEro MEpHo/ia 0CaIKOHa-
KOILJICHUSL.

Knrueswte cnosa: popmayus baba, 6enmuueckue hopamunugepul, muxpopayuu, nareocpeoa, onueoyex, Upak

BABA FORMASIYASININ (OLIQOSEN) KARBONAT COKUNTULORI VO PALEOEKOLOJi MUHITIN
XUSUSIYYOTLORI, KORKUK RAYONU, ZAQROS HOVZOSi, SIMAL-SORQi iRAQ

Qafor i.1, Javadova A.2, Fanati R.3
Yer va Neft EImlori kafedrasi, Elm fakiiltasi, Siileymani Universiteti, Iraq
Korkiik kiig., Sulaimanya 46002: imad.gafor@univsul.edu
2Micro Pro GmbH, Qommern, Almaniya
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80eologiya kafedrasi, Elm va tadgiqat filiali, Azad Islam Universiteti, Tehran, Iran
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Xiilasa. Bu todqgiqat Baba Formasiyasinin karbonat ¢okiintiilorini vo paleomiihitini arasdirir vo bunun ii¢iin Zagros
hovzosinin simal-sorqindo, Iragda yerloson Bai-Hoson neft quyusu-4 vo Korkiik neft quyusu-19-dan gétiiriilmiis
niimunalorden istifade edilir. Umumilikda, Bai-Hoson neft quyusu-4-don olli, Korkiik neft quyusu-19-dan iso iyirmi
niimuns toplanmigdir.
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Baba Formasiyasinin bu kasimlarindoki iri foraminifer topluluqlari yeddi asas cinse boliinmiisdiir: Lepidocyclina,
Miogypsina, Miogypsinoides, Amphistegina, Austrotrillina, Pararotalia vo Nummulitidae, hamginin Alveolinids, korallin
yosunlari vo qabiq omolo gotiron foraminiferlor. Nazik dilimlorin komiyyot analizi bu taksonlarin miixtslif stratigrafik
vahidlordoki miqdar1 vo yayilmas: baximindan forqlondiyini gostormisdir.

Korkilk quyusu-19-da Lepidocyclina va gabiq amola gatiran foraminiferlor asason alt qatlarda ¢oxluq toskil edirdi,
halbuki Nummulitidae tist qatlarda daha ¢ox yayilmigdir. Bunun oksins olaraq, Bai-Hasan quyusu-4-ds Lepidocyclina va
Amphistegina daha borabor paylanmis vo yuxari qatlarda gabiq omoalo gotiron foraminiferlorin lokal migdar artimi
miisahids edilmisdir.

Todqiqatin naticalori gostorir ki, Baba Formasiyasinin karbonat ¢okms siixurlar1 dord forqli mikrofasiya ilo tomsil
olunur: 1) xirdadan ¢ox iri 6l¢liya qodar bioklastik iri foraminiferli pakston, greynstona kegid; 2) xirdadan ¢ox iri 6lgiiya
gader bioklastik iri foraminiferli pakston; 3) xirda bioklastik xirda foraminiferli pakston; 4) xirda bioklastik xirda
foraminiferli vakston, dolomita kegid.

Baba Formasiyasinin ¢ékmo miihiti tocrid olunmus yamac veo ya platforma soraitindo formalagmis, ¢okmo prosesi
boyunca aciq doniz soraiti iistiinliik togkil etmisdir.

Acar sézlar: Baba Formasiyasi, bentik foraminiferlor, mikrofasiyalar, paleoekologiya, Oligosen, Irak
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A NEW TECHNIQUE FOR DETERMINING THE FORMATION’S
THERMAL CONDUCTIVITY BASED ON THE CYLINDRICAL PROBE
WITH A CONSTANT HEAT FLOW RATE
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Ramat Aviv 6997801, Tel Aviv, Israel: levap@tauex.tau.ac.il
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Summary. The thermal conductivity of geological formations is a parameter used to estimate the terrestrial heat flow
and the geothermal energy resources. This parameter is also essential in environmental studies and the search for hydro-
carbons and underground water reserves. A new technique has been developed to determine thermal conductivity for-
mation by constant heat flow.

Earlier, Eppelbaum and Kutasov (2013) analyzed the case of the cylindrical probe with a variable heat flow rate.
However, as indicated by experience, in geophysical practice, frequently observed situations have constant (or quasi-
constant) heat flow rates. This statement simplifies calculations and allows for more accurate results. It is assumed that
core samples or cuttings could determine dry formation density, porosity, and pore fluid saturations. In this case, the
volumetric specific heat of formations can be estimated. It is also assumed that the transient temperature-time data are
available for a cylindrical probe with a constant heat flow rate placed in a wellbore. The widely known Newton method
was used to solve the problem. A semi-analytical equation describing the temperature of the probe wall is used to deter-
mine the formation conductivity. The formation thermal diffusivity is also calculated. Finally, a simulated example is

presented.

Keywords: thermal conductivity, thermal diffusivity, cylindrical probe, constant heat flow rate

© 2025 Earth Science Division, Azerbaijan National Academy of Sciences. All rights reserved.

Introduction

The thermal conductivity of formations is an
essential parameter needed to estimate the terres-
trial heat flow, geothermal energy heat resources,
environmental studies, and hydrocarbon and un-
derground water prospecting (Eppelbaum et al.,
2014; Li et al., 2016; Tomaskovi¢ové and Inge-
man-Nielsen, 2024). Knowledge of thermal
properties of rocks and soils is required to evalu-
ate the heat exchange in boreholes, underground
pipelines, and surrounding formation systems. In
natural conditions (in situ), thermal parameters
depend on pressure and temperature (e.g., Koven
et al., 2013; Eppelbaum et al., 2014; Liu et al.,
2016; Boike et al., 2021). However, in practice,
thermal parameters of formation are usually ob-
tained from laboratory measurements (e.g., Kap-
pelmeyer and Haenel, 1974; Pascuale et al.,
2011; Popov et al., 2011; Dalla Santa et al.,
2020). Earlier, a semi-theoretical equation was
suggested to approximate the dimensionless heat

flow rate from an infinite cylindrical source with
a constant bore-face temperature. This equation
was used to develop a technique for in situ eval-
uation of the values of formation thermal conduc-
tivity and thermal resistance of the borehole ex-
pressed through the skin factor (Kutasov and Ka-
gan, 2003). It was assumed that core samples or
cuttings could determine dry formation density,
porosity, and pore fluid saturations. The specific
heat and density of formations can be estimated
in this case. Calculations conducted by Mufti
(1971) revealed that a cylinder whose length is
five times or more its diameter could be treated
as an infinite cylinder for practical purposes. In
this case, the heater can be considered an infinite
cylindrical heat source.

It is necessary to note that earlier, Eppel-
baum and Kutasov (2013) considered the case of
the cylindrical probe with a variable heat flow
rate. However, as indicated by geophysical
experience, frequently observed situations have
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constant (or quasi-constant) heat flow rates in
practice. This assumption simplifies calculations
and allows for obtaining more exact results.

The paper is only objective in suggesting a
new technique for determining the formation of
thermal conductivity using a cylindrical probe
with a constant heat flow rate placed in the well-
bore. It is assumed that the volumetric specific
heat of formations can be determined from core
samples or cuttings. The next step in validating
the proposed technique is to conduct several field
or laboratory tests and compare the results of
these tests with those obtained by utilizing the
proposed method.

Effective radius of the heater

We will use the effective radius concept to
consider the effect of the probe casing and the
contact thermal resistance on probe temperature.
This approach is widely used in transient pres-
sure and flow well testing (e.g., Earlougher,
1977; Kutasov and Eppelbaum, 2015) to evaluate
the effect of formation damage (improvement)
around the borehole on the pressure at the bore-
hole’s wall. Firstly, we introduce a skin factor (S)
— the parameter that quantitatively determines the
effect of the well’s thermal resistance on the heat
flow rate. In our case

s=[i—1J|nr—W , )

Aet M

where 1, is the radius of the heater, and Ay is

the effective thermal conductivity of the (r, —1,)
annulus.
For an open (uncased) borehole, the (r,, -, )

annulus is filled with the drilling fluid (or air) and
mud cake — a plastic coating of the borehole re-
sulting from the solids in the drilling fluid adher-

ing and building up on. The (r, —r,) ring in the

cased borehole comprises drilling fluid, steel,
and cement. It is more convenient to express the
skin factor through the apparent (effective)
heater radius (Earlougher, 1977).

lha =Ty EXp(_ 5)’ )

where rna is the effective radius of the heater.
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Semi-analytical equation of cylindrical

source with a constant heat flow rate

In this case, the transient temperature is a
function of time, thermal conductivity, and volu-
metric heat capacity of formations. To determine
the temperature Ty (t, r = rp), it is necessary to ob-
tain the solution of the diffusivity equation under
the following boundary and initial conditions:

T({t=0,r)=T,
(raTJ __a
or )y, 2a

where T; is the formation temperature, 4 is the
thermal conductivity of formation, q is the heat
flow rate per unit length, and rh is the radius of
the heater.

It is well known that, in this case, the diffu-
sivity equation has a solution as a complex inte-
gral form with Bessel functions (Carslaw and
Jaeger, 1959). In our previous work, we obtained
the following semi-analytical equation (Kutasov
and Eppelbaum, 2015) for the wall transient tem-
perature

r,<r<oo, (3)

Ttrow) >T, t>0, (4)

AT =T, -T, Ziln[1+[c— !

]

2mA a+ \/E
7 At
tD _—-—— y
e Cpply
a=2.7010505, c =1.4986055,

where p is the density of formations, c; is the
specific heat at constant pressure, y is the thermal
diffusivity of formation, and tp is the dimension-
less heating time.

Working equation

Let us assume that at least two temperature
readings were takenatt =t;and t =t, and s # 0,
then

q 1
AT, =Ty -Ti=—In[1+|c———=— i, |, (6)
1 1 277:/,{ |: ( a+\/gj D1:|
N
ty = 21 ' (7
rha
AT, =T -T, =3 ml1e|ce— 2 | /b
2 w2 i 271_/1 a+ tle D1
t2
b_g] 8)
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Combining Egs. (6) and (8), we obtain

In{l%c—l}w/tmb}
ATZ a-—+ tle
In{l-f—{c—a_'_\/g}ﬂtm_:l

Thus, we can estimate the dimensionless time
tp1 from the last equation.

After this, the thermal conductivity of for-
mations can be obtained from Eq. (6) or Eqg. (8).
The thermal diffusivity of formations is esti-
mated from the following relationship

}/:

x=ACy, (10)
where Cy is the volumetric specific heat. The ef-
fective heater radius and the skin factor are cal-
culated from Egs. (2) and (7). Finally, the value
of Zef isobtained from Eq. (1)

r
Aln2

r
ﬂvef = "

(10)

I
s+In%
I

Data processing
To utilize the developed software to deter-
mine the value of tp1, Eq. (6) should be rewritten

bl
ol

where ¢ is a small value and depends on the ac-
curacy of the temperature ratio y.

The known Newton’s method was used to
solve Eq. (11) (Grossman, 2014). This method
seeks a solution to an equation by defining a se-
quence of numbers that become successively
closer and closer to the solution. The conditions
guarantee that Newton’s method, in our case, will
work and provide a unique solution, and that the
results are satisfactory (Grossman, 2014). In the
subroutine that utilizes Newton’s method for the

E=y- )

following simulated example, these parameters
were used: (a) the starting value of the dimen-
sionless time is 0.0001; (b) the time increment is
2.0, and (c) the absolute accuracy of the temper-
ature ratio is e = 0.0001.

Simulated example

A metallic electrical heater is placed into a
vertical open (uncased) borehole. The heater op-
erated for 10 hours, and the transient temperature
of the heater was recorded (Table 1). The well
radius is ry = 0.10 m, and the probe’s radius is I

= 0.08 m. The (r,—r,) annulus consists of the
mud cake and drilling fluid. It is assumed that the
effective thermal conductivity of the (r, —r, ) an-

nulus is Zer = 1.099 W/(m-K). The heat flow rate
per unit of length is 36.75 W/(m-K). The volu-
metric specific heat of sandstone formation is Cy
- 2288.2 Joule/(m3K), and the thermal conduc-
tivity 4 = 2.198 W/(m-K). Using Egs. (6) or (8),
the data of this simulated example were gener-
ated (Table 1, columns 1 and 2). The results of
calculations using Egs. ((1) — (11)) are presented
in Table 1. Indeed, the assumed and calculated
values of thermal conductivity A and diffusivity
y are in perfect agreement. This example shows
that the basic Eq. (5) can effectively be used to
calculate thermal conductivity and thermal diffu-

sivity of formations.
Table 1

Input data and calculation results. The assumed
parameters: y = 0.003456 m?/hr, A = 2.198 W/(m-K)

Numbers ATy, 7 A
of models | & Nrs oC AT2,°C e (WI(m-K)
2.0 2.0039 | 2.5660 | 0.003457 | 2.199
1 3.0 2.0039 | 2.9365 | 0.003456 | 2.198
5.0 2.0039 | 3.4436 | 0.003456 | 2.198
4.0 2.5660 | 3.2168 | 0.003456 | 2.198
2 6.0 25660 | 3.6346 | 0.003456 | 2.198
8.0 25660 | 3.9458 | 0.003455 | 2.198
6.0 2.9365 | 3.6346 | 0.003456 | 2.198
3 6.0 2.9365 | 3.9458 | 0.0034555 | 2.198
10.0 | 29365 | 4.1947 | 0.0034556 | 2.198
4 8.0 3.2168 | 3.9458 | 0.0034552 | 2.198
10.0 | 3.2168 | 4.1947 | 0.0034554 | 2.198
5 10.0 | 3.4436 | 4.1947 | 0.0034554 | 2.198
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Conclusions

A novel method to determine thermal con-
ductivity and diffusivity in situ formation is de-
veloped. This method is based on the enhanced
semi-analytical equation approximating the wall
temperature of a transient heater from an infi-
nitely long cylindrical source with a constant heat
flow rate. The author suggests that applying this
method will sufficiently increase the accuracy of
the mentioned parameter in subsurface and deep
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HOBAS METOJIUKA OIIPEAEJIEHUS TEIIVIOITPOBOJHOCTH ITJIACTA HA OCHOBE
HMUJIMHAPAYECKOI'O 30HJIA C IOCTOSSHHOM CKOPOCTHIO TEILIOBOTI'O ITIOTOKA

Bnneandaym JI.B.12
Kageopa zeoppusuru, Daxyromem mounvix nayx, Tenv-Aeusckuti ynusepcumem, Pamam-Aeus 6997801,
Tenv-Asus, Hzpauns: levap@tauex.tau.ac.il
2Azepbaiioocanckuti Iocyoapcmsennviii Yuusepcumem negpmu u npomviuinensocmu, Asepbaiiocan
AZ1010, Baxy, npocn. Azaonvie, 20

Pe3ztome. TeronpoBOIHOCTh TEOJOTHUECKUX (popManuii sBiIseTCS apaMeTpoM, UCIIONB3YyEeMbIM LISl OLCHKU 3eM-
HOTO TEIUIOBOT'O ITOTOKA U T€0TePMAaJIbHBIX SHEPIeTHYECKUX PECYypcoB. DTOT MapaMeTp TakKe UMEeT BaKHOE 3HAUCHHE
IIPU U3YYEHUH OKPYIKaIOIIeH cpe/Ibl ¥ IIOMCKEe MECTOPOKACHHUIT yIIIeBOIOPO/IOB U 3a1acOB MOI3EMHBIX BoJI. Paspaborana
HOBas METOJMKA OIPEeICHHsI TeIUIONPOBOAHOCTH B CKBAKHMHAX IPH HAJIMUUHU MTOCTOSTHHOTO TEIUIOBOTO MOTOKa. Panee
Ommensbaym u Kyracos (2013) npoanamu3upoBaii ciydaid DHIHHAPHISCKOTO 30HIa C IIEPEMEHHON CKOPOCTHIO TEIUIO-
BOro 1noroka. OHAKO, KaK IT0Ka3bIBACT OIBIT, B TeO(H3MIECKOM NPAKTHKE YaCTO HAOIIOJAIOTCS CUTYAIMH C ITOCTOSTH-
HBIMH (MJTM KBAa3UTIOCTOSIHHBIMH) CKOPOCTSIMU TEIUIOBOTO MOTOKA. DTO TUIOTE3a YIIPOIIAET pacyeThl M MTO3BOJISET MOITY-
YUTH OoJiee TOUHBIE pe3ynbTarThl. [Ipenmonoxum, 4To 00pasipl KepHA WM [IUIAMa, MOJydeHHbIe U3 0TOOpa 00pa3uos,
MOTYT OIIPEAEIHNTh INIOTHOCTH CYXOTO IUIAcTa, MOPUCTOCTh M HACBIIIEHHOCTD ITOpoBOTro (uitonsa. B aToM ciryyae Mo>KHO
OIIEHUTHh OOBEMHYIO YJENBHYIO TETNIOEMKOCTh T'€0JIOTHYeCKUX 0Opa3oBaHuii. [Ipeamonaraercs, 9To fTaHHBIE O IEPEXO0.I-
HOW TeMIepaType W BPEMEHHU JOCTYIHBI I NWIMHIPUIECKOTO 30H/a C MOCTOSTHHBIM TEIUIOBBIM MOTOKOM, Pa3MEIIeH-
HOTO B CTBOJI€ CKBaXKUHBI. J[J1s1 petieHus 9Toi 3a1a9u ObLT UCIIOJIb30BaH MUPOKO U3BECTHBINA MeTo1 HhtoToHa. [{jist ompe-
JIeJIeHHs TIPOBOIMMOCTH IIJIaCTa MCIIOJIB30BAaHO MOITyaHAIUTHIECKOE YPaBHEHHUE, ONMHCHIBAIONICE TEMIIEPATypy CTECHKH
30H7a. TakKe pacCUUTHIBACTCA TEMIEPaTypOIPOBOIHOCTE IuTacTa. [IpencTaBineH MOAEIbHBIA IPUMEpP, KOTOPBIA TOKa-
3BIBAET MPEKPACHYIO CXOIMMOCTD PE3YIIbTaTOB.

Kniouegvie cnosa: menionpogooHocms, memnepamyponpo8ooHOCmb, YUIUHOPUHECKUL 30HO, NOCMOSHHbI MeNnio-
6011 NHOMOK
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DAIMi SUROTLI iSTILiK AXINI VASiTes_iLa YARANAN SILINDRIK ZOND OSASINDA
LAYIN iSTILIiK KECIRICILIYININ MUOYYONLOSDIiRILMOSiNiN YENi USULU

Eppelbaum L.V.12
YQeofizika kafedrasi, Daqiq elmlar fakiiltasi, Tel-Oviv Universiteti, Ramat-Oviv 6997801,
Tel-0viv, Israil: levap@tauex.tau.ac.il
2Azarbaycan Déviat Neft va Sanaye Universiteti, Azarbaycan
AZ1010, Baki, Azadliq prospekti, 20

Xiilasa. Geoloji formasiyalarin istilik kegiriciliyi yerin istilik axini1 vo geotermal enerji ehtiyatlarinin qiymatlon-
dirilmasi tigtin istifado olunan parametrdir. Bu parametr hamginin otraf miihitin 6yranilmasi vo karbohidrogen yataqlarinin
Vo yeralti su ehtiyatlarinin axtarisinda miihiim shamiyyst kasb edir. Daimi istilik axin1 olan quyularda istilikkegirmanin
milayyan edilmasi igiin yeni metodika iglonib hazirlanmigdir. Daha avval Eppelbaum vo Kutasov (2013) istilik axininin
doyison siirati ilo silindrik zond vaziyyatini tohlil etmiglor. Lakin tacriiba gostorir ki, geofiziki praktikada daimi (vo ya
kvazi daimi) istilik axim hallar1 tez-tez miisahido olunur. Bu forziyys hesablamalari sadalosdirir vo daha doqiq naticalor
oldo etmays imkan verir. Forz edok ki, niimunslarin se¢ilmosindan alds edilon kern vo ya slam quru layin sixligini,
masamoali flilidin méhkomliyini vo doyma daracasini tayin eds bilor. Bu halda geoloji téromolorin xiisusi istilik tutumunun
hocmini giymatlondirmok olar. Giiman olunur ki, daimi istilik axinina malik olan silindrik zond {iglin ke¢id temperaturu
Vo zamani quyunun govdasinds yerlogir. Bu problemi hall etmok {i¢iin Nyutonun genis totbiq olunan metodundan istifado
edilmigdir. Laym kegiriciliyini miloyyan etmok iigiin zond divarciginin temperaturunu oks etdiron yarimanalitik tonlikdon
istifado edilmisdir. Homg¢inin layin temperatur kegiriciliyi hesablanir. Naticolorin mitkommol uygunlugunu gostoron
model niimunasi taqdim olunur.

Acar sozlar: istilik kegiriciliyi, temperatur kegiriciliyi, silindrik zond, daimi istilik axini
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MHUHEPAJIOT O-TEOXUMHUYECKHUE MNOKA3ATEJIN MUOLIEHOBBIX OTJIOKEHUI
BOCTOYHOI'O ABEPBAUTKAHA: UCTOYHUKHU CHOCA U HEOTEHOCHOCTD

Asmesa J.I'-M.1, Mycradaes K.®.?
*Munucmepcemeso nayxu u obpazoeanus Azepbaiiocanckoii Pecnybnuxu
Hncmumym eeonoeuu u eeogpuzuku, Azepoatiodncan
AZ1073 Baxky, npocn. I' [{ocasuoa, 119: elmira.aliyeva@gia.science.az
2“47LAB” 000, Aszepbatiodcan
AZ1040 baxy, Cabynuunckuii p-on, noc. baxuxanosa, yn. Asep Anuesa, 45 kamal@azlab.az

MINERALOGICAL-GEOCHEMICAL INDICATORS OF THE MIOCENE SEDIMENTS
OF THE EASTERN AZERBAIJAN: SEDIMENT SOURCES AND OIL-BEARING CAPACITY

Aliyeva E.H.%, Mustafayev K.F.2

IMinistry of Science and Education of the Republic of Azerbaijan, Azerbaijan
Institute of Geology and Geophysics,

119, H. Javid Ave., Baku, AZ1073: e_aliyeva@yahoo.com

2'AZLAB"LLC, Azerbaijan

4B, Yaver Aliyev str., Sabunchu distr.

Bakikhanov settl. Baku, AZ1040: kamal@azlab.az

Summary. To study the sediment sources of Miocene reservoir rocks, samples were collected from the Upper Maykop
(Lower Miocene), Chokrak (Middle Miocene), and Diatom (Middle and Upper Miocene) oil-bearing formations recorded
in different tectonic zones of Gobustan. Based on the results of mineralogical and geochemical analyses of the Cheildere,
Gyrgyslag, and Gyurdag sections — covering various stratigraphic intervals — a comparative mineralogical and geochem-
ical characterization of the Maykop, Chokrak, and Diatom sediments was obtained. The geochemical ranking results and
the constructed diagrams of the tectonic discriminant function led to conclusions about the protoliths, mineralogical ma-
turity, tectonic environment of sedimentation, and other characteristics of the Miocene deposits.

The Chokrak rocks attract more attention regarding the total thickness (up to 40 meters) of oil-bearing layers in Mio-
cene surface exposures studied in the Cheildag, Gyrgyslag, and Gyurdag structures. The highest content of quartz is
characteristic of the Chokrak deposits (>70%). Oil-bearing rocks of this age contain fewer clay minerals and, as a rule,
do not contain carbonate minerals. For the Upper Maykop sediments, calcite is typical, while for Diatom rocks, dolomite
predominates. The highest quantities of clay minerals are observed in samples of Diatom age (average value equals
19.75%).

The tectonic setting of the accumulation of Miocene-Maykop rocks can be characterized as passive tectonic margin.

Keywords: Miocene, sedimentation, mineralogy, geochemistry, drift source and oil bearing capacity
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CBOUCTBaAM

BBenenue u cTeneHb H3y4eHHOCTH

npoo.JieMbl

VYreBoAOpOAreHEPUPYIOUIHE  OTJIOKEHHUS
IOxHo-Kacnuiickoro OacceliHa MMEIOT Majeo-
IeH-MUOIICHOBBIN BO3pacT (MPEeUMYIIECTBEHHO
OJIUTOLIEH-HWKHUN MHOLEH). OCHOBHBIE OTIIO-
KEHHSI, XapaKTepU3YIOUIUECs XOpOIIUMHU €M-
KOCTHO-(DMIIbTPAIIMOHHBIMU CBOWCTBaMH, OTHO-
catcsi K IlponykTuBHOM TOMIIEe (TUIMOLIEH)
(Aliyev et al., 2018). CymiecTByeT MHOTO HCCIIe-
JIOBaHUW MO MHMHEPAJIOTUH U TEeHEpalMOHHBIM

He(dTerazoMaTepuHCKUX
(Feyzullyaev et al., 2004; Huseynov and Aliyeva,
2017). ImeroTcs Takke JOCTaTOYHO MOAPOOHBIE
pe3yNbTaThl HUCCIIEI0BAaHUN YCIOBMM HaKOILUIE-
HUA W KOJIUICKTOPCKHX CBOMCTB IIJINOIICHOBBLIX
OTJIOKEHUM, B KOTOPHIX HA CETOJHSALIHUI JECHb
cogepxurcs 6osnee 90% noObiBaeMoil B A3zep-
6aiipkane Hetu (Anmzane u ap., 2018). Kpome
TOTr0, B HCKOTOPBIX CTATBAX, IMOCBAIICHHBIX IIa-
JIEOT€H-MUOLIEHOBBIM OTJIOKEHUSIM BocTouHOro
AzepbaiikaHa, MyTeM aHajdu3a pe3yJbTaToOB

OO
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MUHEPAJIOTO-TEOXUMUYECKUX M TeTporpaduue-
CKUX MCCJIEIOBAHUIN PacCMaTPUBAIOTCS BOTIPOCHI
XUMHYECKOTO BBIBETPUBAHUS U ayTHUTCHHBIC
mporeccel B 3TuX noponax (Baldermann et al.,
2020; Bayramova et al., 2023). Yro kacaercs
MPEJCTAaBICHHBIX B HACTOSIIEH paboTe ruioma-
new Yennnepe, ['vipaar u ['sipreimuiar, pacnosio-
*KeHHbIX Ha Teppuropun CesepHoro u llen-
TpasibHOTO ['00ycTaHa U cuMTAIOUINXCA OJHUMU
U3 KpYNHEWINUX 3ayiekell OUTYMHUHO3HBIX IIO-
poJ, oOHapyKeHHBIX B A3epOarimxkane (Aliyev et
al., 2014), To ML OrpaHUYEHHBIE YUCIIO paboT
(Mehdiyev, Axundov, 2021; HamupoB u ap.,
1959; CanaeB u ap., 1989) conepxar undpopma-
LIUIO O TEOJOrMYECKUX M T€OXUMHUYECKUX Xapak-
TEPUCTHKAX ITHX MECTOPOXACHHUU. boisee Toro,
KOJJISKTOPCKHE CBOMCTBA OJIMTOLIEH-MHOIICHO-
BBIX OTJIOXKCHUH, KOTOPBIE TPAJAUIIMOHHO H3y4Ya-
I0TCSl KaK MaT€PUHCKUE TIOPOJIbI, U3yUeHbI cl1ado,
MHUHEPAJIOTUYECKUE U JIPyTue (PaKTOPBI, BIHSIO-
mMe Ha HePTEera3oHOCHOCTb, B JOCTaTOYHOM
Mepe He OIleHEHBI. TaKke HET ONpe/IeNIEHHOCTH C
MCTOYHHUKAMHU CHOCA ATUX OTJIOKEHHUH U HE TIOHS-
TEH MEXaHW3M IMOCTYIUICHHUs] TaKOTO MHHEpaa,
KakK KBapI[ B OOJIBIIIOM KOJIMYECTBE B OJMIOLICH-
MHOIeHOBBIe Oacceiinpl CeBepHoro u LlenTpains-
Horo ['oOycrana. He pa3spaboTtana cpaBHUTEIb-
Hasi MUHEPAJIOTHYECKasi XapaKTePUCTUKA OJIMIO-
LIEH-MHOILIEHOBBIX TIOPOJI PA3JIMYHOI0 CTPAaTHIpa-
(uueckoro ypoBHS U He OOBSCHEHBI NMPHYHHEI
CTOJIb CYILIECTBEHHOTI'O UX MUHEPAJIOTr0-TeOXUMHU-
YEeCKOI'o pasjInyMsl 1aXxke B Mpejienax oJHOM II0-
maau. HacTosiee nccnenoBanue HarpasieHO Ha
pEIIeHNE BHIMIETIEPEYHCICHHBIX BOIIPOCOB.

O6J1acTh HccIe10BAHUA

B mpenenax pacnoniokeHHOH Ha 3amajHOM
6opty FOxkno-Kacnuiickoro 6acceiina [1lamaxsi-
I'oGycranckoit HedTera3oHOCHOW 00JacTH BbI-
SIBIICHO OOJBIIOE KOJHMYECTBO MHOIIEHOBBIX
CTPYKTYp. B BBIJIEIEHHBIX 3/1eCh TEKTOHUYECKUX
30HaX 3a(UKCHPOBAHBI MHOTOYHMCIICHHBIC BHI-
XO/JIbI Ha TIOBEPXHOCTh HEPTEHOCHBIX MOPOJ pPa3-
muuHoro Bo3pacra (Aliev et al., 2014). CpaBHu-
TEIbHOE M3YYCHHE WX TeO0JIOTO-MHHEpaTornye-
CKHX M TCOXUMHUYECKHX XapaKTEPUCTHK HAPSTY
C MOHUMAaHHEM JIUTO(AINATBHBIX 0COOCHHOCTEMH
TaK)Ke IMO3BOJISIET COCTABUTH MPEJCTABIICHUE O
MOTEHIIMaje HePTEHOCHOCTH ITUX OTIOKEHHI.

B nacrosmieit pabote uccieayroTcs MaiKor-
CKHE, YOKPAKCKHE M JHAaTOMOBBIE OTIIOKEHUS
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muorieHa miomasneid Yemnaepe (FOxubiit ['o0y-
crad) (puc. 1), I'sipreimutar u I'sippar (Llen-
TpaibHbIi ['00ycTan), oTHOCAIIMECS K MHOLIEHO-
BBIM CTPYKTYpaMm, PacHOJIOKEHHBIM B Pa3HBIX
TeKTOHH4ecKux 30Hax [lamaxel-I'o0ycTanckoro
He(TEra30HOCHOTO paiioHa.

I'eonnornyeckne ocodeHHOCTH paiioHa

HCcJe0BAHUNA

Yeunoepe. B 1ienom, Ha ceBepe U ceBEpPO-BO-
croke xpeOTa Yensnaar pacrnoyiioskeHO MHOYKECTBO
INIyOOKHX OBpAaroB, KOTOPbIE HAKJIOHEHBI B CTO-
pony ropaoro xpeora ['anpunapa. B roro-soctou-
HOM M I0KHOM HaIpaBICHUAX OT pacCMarpuBac-
Moro xpedta penbed MOCTENEHHO OIMyCKaeTcs U
IIEpEXOUT B paBHUHHBIN. B nommue Yewnnnepe,
HAYMHAIOIIEHCS Ha 3aajie U Foro-3amajie oT Xpeo-
Ta U IPOCTHUPAOIIEHCS B FOTO-BOCTOYHOM HaIlpaB-
JIeHWH, (DUKCUPYIOTCS MHOTOYMCIIEHHbIE HedTe-
HOCHBIE BBIXO/Ibl, 0COOCHHO B FO’KHOM M FOT0-BO-
CTOYHOM YacTH OJHOMMEHHOIO MECTOPOXKICHUSI.
B cTpyKTypHOM ILTaHE 3TOT PalioOH PaCIOJIOKEH Ha
FO’)KHOM KpbUle Yewnnarcko CKIAIKd, KOTOpas
IIPOCTUPAECTCS B IIMPOTHOM HAIIPABJIICHUH, PACIIO-
Jnarasich B KpaiiHei BoctouHoi yactu Cynau-Yeun-
JIArCKOM aHTUKIMHAIBHOW 30HBI FOHOTO ['00Y-
craHa. B npeznenax naHHOM IUIOIIAAM Pa3BUTHI Ma-
JIEOT€HOBBIE, MUOLICHOBBIE U IUIMOLIEHOBBIE OTJIO-
xeHus (puc. 2). Taroke 371ech pacroioKeHbl rpsi3e-
BbI€ BYJIKaHbI 3anaqHblii 1 BocTounsiil Yenmnar.

Tvipzorunvie u I'vipoac. B TeKTOHUYECKOM
OTHOLICHHH HW3y4aeMble IUIOLIAJAA OTHOCSTCS K
CTPYKTYp€E, COCTOAILIECH U3 aHaTUKJIMHAIEH J[oH-
ry3ayr-1laxras (Aliev et al., 2014). B reonoruue-
CKOM CTPOCHHUHU Y4YaCTBYIOT MAMKOIICKHE — YeT-
BepTHUYHbIE oTiokeHus (puc. 3). Ctpykrypa ['bip-
TBIIUIAT PACIIOJIOKEHA HA CEBEPO-BOCTOKE BIIA-
nuHbl JDkelipankeumes. SApo CTPYKTyphl ClO-
KEHO MAaNKOINCKUMHU OTJIOXEHUSIMH, IPEICTaB-
JICHHBIMM MOUIHBIMU ITaYKaMHU IJIMH, 4Yepelyro-
IUXCA C TOHKMMHM IIPOCIIOSIMU II€CKa U IIecya-
HHKa, MOIIHOCTBIO 70 3,5 MeTpoB. Maiikorckue
OTJIOKEHUSI HA KPBUIbAX CKJIAJKH OKalMIICHBI
CJIOSIMM YOKPAKCKHMX U THAaTOMOBBIX OTJIOKECHHM.

B ceBepo-3anagHoii yacT JaHHOW aHTUKIIU-
Hamy B 1,5-2 KM FO)KHEE M I0ro-3arajgHee ropbl
I'sipgar pacrnonoxkeH rpsizeBoi ByskaH I'sip-
TBIIIIAr. 3/1€Ch BBIJCISAIOTCS YEThIPE TPYIIIBI
rpuoHOB U comok. Takxke B 2 KM K CeBepy OT
ropel I'bIpmar pacnoyiokKeH Apyrou rps3eBOi
BYJIKaH, HOCALUMW Ha3BaHue ['pipaar.
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Puc. 1. Kapra paiiona uccnenoBanuit

B nenom aHTHKIMHAIIL UMEET ACUMMETPHY-
HOE CTPOCHHME M INUPOTHOE MpocTUpaHue. B ee
Ipezeliax BbIABICHBI JIBa IapajUICIbHBIX pPas-
JIoMa, UAYLUIUX BJOJb OCEBOM JIMHUM CKJIAJKH.
CeBepo-BOCTOYHOE KpbUIO KPYTOE M HABHCAIO-
miee. 3/1eCh PacIoIOKEH Psifi CONOK U rpU(OHOB,
cocrosmux u3 6 rpynmn. Ha mmomanu I'eipaar
BBISIBJIEHO 3 KPYHHBIX BbIXOJAa (OTHOCSALIMXCS K
crpykrype ['vipreimuiar) ryctoil HepTH. OTH
He(TenposIBIEHUS CBSI3aHbl C JUATOMOBBIMU

(MEOTHC) TOTOMHUTAMHU.

JluTonmornyecku cnararomuye JaHHbIE CTPYK-
TYpbI IOPOJbI MAMKOIIA K MUOLIEHA ITPEICTABIICHBI
MOIIHBIMHU IMa4YKaMH IJIMH, II€CKaMH U MECYaHU-
Kamu. MOIIHOCTh MECKa M TIECUaHMKA YBEINYMBA-
ercsi 10 20 m B FOxuoMm ["'oOycrane, B TOM uucie u
Ha mwromiany Yeumngar. 34ech MalKoOIICKas CBHUTA,
MIPEICTaBIEHA HUKHEN TTIMHUCTON U BEPXHEH I1eC-
YaHO-TJIMHUCTOM TonmaMu. [ lecuanbie HHTEpBaIbI
YepeayoTCs ¢ TIMHAMU MOLTHOCTBIO 110 S0 M.

ITo mepe mpoasmxkenus k LleHTpanbHOMY
I'oGycrany moist TIUHUCTBIX TOPOJ B pa3pese
MalKOIICKO! CBUTHI YBEJINYUBAETCA.
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Puc. 2. T'eonornueckas kapra paiiona pacrnonoxenust Yewnaarckoii antuxnuaany (Aliev et al., 2014)
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Puc. 3. ['eonornyeckas Kkapra miommaay ucciegosanus (ky6os u ap., 1971 ¢ nononHeHUsME aBTOPOB)

42



E.H.Aliyeva, K.F.Mustafayev / Stratigraphy, petroleum sedimentology, geochemistry 1 /2025, 39-54; DOI: 10.35714/ggistrat20250100013

Yoxkpakckuii apyc B npeaenax [llamaxsr-I"o-
OycTaHCKOTO He(TEera30oHOCHOTO paiioHa BBIpa-
KEH B JIByX JIMNTOGAIUAX: TIIMHUCTOMN, Pa3BUTOM
B CEBEPHOHM 4acTW paiioHa, U IECYaHO-TJIMHU-
CTOH, pacrpocTpanenHoil B IOxxunom ['obycrane.
HwxHsis 9acTh necuaHoO-TIAMHUCTON TOJIIH B OC-
HOBHOM JOMUHUPYET IJIMHAMH, NeCYaHble IO-
pOJIbI OTMEYAIOTCS MPEUMYIIECTBEHHO B BEPX-
HeW mosioBuHE paszpesa. Takke oTMedaroTcst Mep-
rejid U JI0JIOMUTHl U MAJIOMOIIHBIE IJ1aCThI, CO-
Jiep>Kalire MUHEpPabl )kelie3a, KOTOpbIe MOsBIIs-
I0TCS B pa3pese 110 Mepe MPOJBUKEHMSI HA CEBEP.

B nenoM MOIHOCTH YOKPAKCKUX MOPOJ J0-
CTUTAeT MAaKCUMAJIbHBIX 3HAUCHHM, MPEBHIIIAIO-
umx 500 M, B FOxxaom ['oGycrane. Ha ceBepe sToT
TIOKa3aTellb CHIKaeTcs 0oJiee ueM B JiBa pasa.

B nonomise oTiiokeHHi MEOTHCA, PA3BUTHIX
B ['0o0ycrane, oTMeuaroTcst OpeKYueBUIHBIE 10~
JIOMHTBI, MOILIHOCTBIO 4yTh MeHee 50 M. Taxxe
OTMEYAIOTCS MPOCION KapOOHATOB.

MOILTHOCTh OTJIOKEHHH MeoTuca H3MEHs-
etcst npumepHo oT 200 M 10 550 M o Hanpasie-
Huto ot lOxHoro k Llentpansaomy ['oOycrany.

Hegpmenocnvie omnoscenusn

B crpykrype Yemngar HedreHOCHBIE TO-
pPOIIbI MPUYPOUCHBI K OTJIOXKEHUSM MHUOIICHA,

BepxHero Mmaikoma (puc. 4A) u dokpaka (puc.
4b). HedteHOCHBIE OTIOXKEHHS HA ILIOMIATH
I'sipremutar-I'sipar, OTHOCATCS B OCHOBHOM K
YOKPAKCKUM OTJIOKEHUSM (puc. SA). Hedsnbie
BBIXO/Ibl B MEPTEJIUCTHIX OTJIOKEHUSIX TUATOMO-
BOT'O BO3pacTa UMEIOT pa3BUTUE B pallOHAX pac-
MOJIOKEHUS HEPTSIHBIX TPU(POHOB IPsI3EBbIX BYJI-
kaHoB (puc. 5b).

HedTenocHOCTh MOpPOA YOKPAKCKOTO sIpyca
[[Tamaxpi-I"'00ycTaHCKOTO paiioHa BO3pacTaeT B
10’KHOM HAIIPaBJICHUU.

Ha roxHOM KpbUIe Henmnuarckoi CTpykTypsl,
a Takke B UennaepuHCKON JoJuMHE Ha OObIIeit
YaCTH CKJIOHOBBIX YacT€ OBParoB OTMEYAIOTCS
3HAUUTEIIbHbIC 3aJI€KH HE(PTEHOCHBIX IECYaHUKOB
YOKPAKCKOT0 sipyca. MOIIHOCTh NeCUaHbIX Mayek,
BBISIBJICHHBIX B OCHOBHOM Ha MPaBbIX CKJIIOHAX OB-
paroB, pacroJOXKEHHBIX BIOJIb JIOJUHBI, MECTAMU
noxonut 1o 40 M. Ilomumo ckiioHOB, HedTeHOC-
HbIE MIECYAHUKU OTYETIMBO IPOCIIEKUBAIOTCS HA
HEKOTOPBIX OMBIBAEMBIX BOIOM Y4aCTKax JOJIMHBI.
B sTOM %€ pailoHe HaxXOAUTCs OHOUMEHHBIHN Ipsi-
3€BOM BYJIKAaH C MHTEHCUBHO HE(Tb BBIAENAIO-
IMMH TPU(POHAMH, B PE3YNIbTATE NESITEILHOCTH
KOTOPbIX Ha OBEPXHOCTHU 3eMJIM 00pa30BaJICs 3a-
TBEP/ICBIIHUH (BBICOXIIINIA) TOKPOB OMTYMa.

Puc. 5. Hedrecomeprkarue mopoasl yokpaka (A) u meotuca (b) Ha mwiomnaau 'sipremuiar-I'sipaar
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BTopoii yuacTtok ¢ HeTenposiBIEHUSIMH, OT-
MeuaeMblil B mpenenax rmiomaan Yewnnepe,
HAaxoJIUTCS K 0Ty OT I'PSI3€BOr0O ByJIKaHa 3amnaj-
Hbli Yewnpar m 3anagHee Bocrounoro Yewmn-
Jiara. 3/1eCb BBISIBIICHO HECKOJIBKO CJIOEB pa3jIvy-
HOU CTeTIeHH OUTYMUHO3HOCTH, UMEIOIIUX BEPX-
HEMaNKOIICKUM BO3pacCT U MPOCIEKUBAEMBIX
BJIOJIb JOJMHBI MPUMEPHO C CEBEpO-3amajia Ha
I0T0-BOCTOK. HamOosbmiass MOIIHOCTH HedTe-
HOCHBIX [I€CYAaHUKOB COCTaBIIIeT 15 MeTpoB
(puc. 4A).

B paiione ['bipreimniara HeTEHOCHBIE TUIACTBI
UMEIOT 0oJiee MIUPOKOE PacpOCTPaHEHUE U MPO-
CIICKHUBAIOTCS PUMEPHO HA PACCTOSIHUU 3,5 KM C
CeBepo-3amaja Ha Oro-BOCTOK B IIpenesax ce-
BEPO-BOCTOYHOT'O KPbLUIa OJTHOMMEHHON CKIIAJIKH.

JlaTupyroTcst HOKpakckum sipycoM. Takxke ceBep-
Hee 3UMOBKH ['pIpreinuiar u ropsl I'sipaar B 1ua-
TOMOBBIX MEPIeUCThIX MOPOJax HaOIIOAI0TCS
cuibHbIe HedrenpossieHus (puc. 5b). ImenHo ¢
MEprejqucThIMM MOPOJAaMHU  CBs3aHbl Hamboliee
CHJIbHBIC MPUTOKM HepTH Ha Momaau [ 'bip-
reiiar-I'sipaar.

OO0pa3ubl 1 aHATIU3BI

C paiiona ucciegoBaHui ObLT OTOOpaH psif
0o0pa3loB C LENbl0 JalIbHEHIINX PEHTTEHIH-
(hpakTOMETPUYECKHUX UCCIICIOBAHUN.

Kapra pacnonokenust Touek ot6opa odpas-
IIOB IpeicTaBieHa Ha puc. 1. Beero Ob110 Bccne-
noBaHo 45 00pa3uoB. BusyansHbie onucaHus He-
KOTOPBIX U3 HUX MPUBEACHBI B Tabnume 1.

Taoauna 1

BusyanpHoe onrcaHne HEKOTOPBIX MPOAHATM3HPOBAaHHBIX 00pa30B MaHKOII-MHOIIEHOBBIX OTIOKEHUH

ITmomane
Obpa3zen
doto

Ch-1

Yeungepe Ch-3

Ch-7

44

Bo3spact
Ormucanue

Cabo cLieMeHTHPOBaH-
HbBIH TECYaHUK, 3amax
HedTH

Yoxpak

C1aborIMHUCTHIN
TECYaHUK C PE3KUM
HE(PTSIHBIM 3aIIaX0M

Yoxkpax

CpeaHerTuHUCTHII
MECYaHUK C PE3KUM
HE(PTSHBIM 3a1IaX0M

Yoxkpax
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Menkuii IecoK ¢ JIETKUM

Ch-9
Ch-17
Ch-18
Ch-19
Ch-20
I'vip-
rBIIIAr- GG-22
I'eipaar

Yoxkpax
3amaxoM He(TH
I'munucras necuyanas
Bepxuuit mopoJia ¢ ONTyMHBIMH
Maikon MIPUMa3KaMH U 3aI1axoM
HePTH
. Ilecyanas nopoaa ¢
Bepxnuii POz
o MPHUMECHIO [IMHBI U
Maiikon
pe3KHUM 3amaxoM HeTH
Bepxuuit Hedrenaceiennas riu-
Maiikon HUCTas IecyaHas mopoja
Bepxuuit KapOoHaTHbI# necyanuK,
Makon HACBIIICHHBIN HE(THIO
Ciabo cieMeHTHpOBaH-
Yokpak HBIN TIECYaHUK CO CIIA0BIM

3anaxoMm HeTH
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GG-25

Yokpak

IIpomuranubIit HEYTHIO
OTHOCHUTEJILHO TBEPBIN
MecYaHuK

GG-27

Yoxpak

Cnabo cueMeHTHpOoBaH-
HBI [ECYaHUK CO
ciiaObIM 3armaxom HedTh

GG-31

Yoxkpak

Cnabo crieMeHTHpPOBaH-
HBIA IIECYAHUK CO CIIA0BIM
3amaxom HeTh

GG-36

Hunatom

Honomurosas nopona, rno
TpEIIYHAM HaChILIEHHAS
HedThIO

GG-39

Jmatom

KoHrmnomepar ¢ CuiibHbIM
He(TSHBIM 3aIIaXOM
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GG-41

MeprenucTble IIHHBI,
HACBHIIICHHBIC HE(PTHIO 1O
IUIOCKOCTSAM HaIlJacToBa-

HUH

Junarom

GG-44

Meprens ¢ 3anaxom

HaTom
A HedTn

AHanu3 1oka3bIBaeT, 4YTo 00pas3Ibl YOKPaK-
CKOT'O BO3pacTa NpEeACTaBICHbI 00Jiee YUCTHIMU
MeCYaHbIMH [TOPOJAMU [10 CPABHEHHIO C MAKOII-
ckuMH necuanukamu. Cojep:kaHue MeNKOo3ep-
HUCTOW (ppakuMu B MAKONCKUX 0Opaslax 3Ha-
YUTEIBbHO BbIIE. BMmecTe ¢ Tem colepkaHue
He(TH B 00pasliax AMaTOMOBBIX Mepreieil u 1o-
JIOMUTOB, OTOOPAHHBIX C IOy [ pIprammuiar-
I'sipmar, mo-BUOMMOMY, 3HAYUTENIBHO IIPEBbI-
11aeT TaKOBOE B YOKPAKCKUX mopozax. s mo-
JIOMHUTOB XapaKTEPHBIM SIBIISIETCSI TAKXKE MIPUCYT-
CTBUE IIIMHHUCTON ¢pakiuu. Hamm BusyanbHbie
HCCIIEIOBAaHMsI TTOKA3bIBAIOT, YTO HEPTEEMKOCTD
TPEIIMHHBIX KOJJIEKTOPOB, Pa3BUTHIX B pa3pese
JUATOMOBBIX OTJIOXKEHMM, HE YCTyNaeT U JIaxke
MIPEBOCXOIUT TAKOBYIO TPAHYJISIPHBIX KOJJIEKTO-
POB YOKpaKa ¥ MalKoIIa.

MuHepanorusi ¥ reOXuMHYeCKas

KJIaccupukanus

Ocnoenvie munepanvi. Pe3ynbTaTbl peHT-
reHoAN(PAKTOMETPUUECKOTO aHaJIn3a JE€MOH-
CTPUPYIOT BBICOKOE COJIEp’KaHME KBapla B I10-
poaax 4OKpaKCKOTO BO3pacTa, COCTaBJIAIOIIEE
6onee >70% (tabn. 2). IlpucyrcrBue kap6o-
HAaTHOT'0 MaTepualia B OOJIbIINX KOJTUYECTBAX B
HEe()TEHOCHBIX MOPOJIaX yKa3aHHOTO spyca He
3aukcupoBaHo. ConepkaHus TITUHUCTBIX MU-
HepasnoB He npeBbimaioT 10%. Ecnu cpaBHu-
BaTh YOKpPAKCKHE MOPOJAbl U3 oOHaxkeHuil Ye-
unaepe u [pIpreinuiar, To B mocieaHux Ha GoHe

BBICOKHMX KOJIMUECTB KBapIila OTMEUAIOTCS MMOHU-
YKCHHBIC COJICPYKAHSI TIMHUCTBIX MHHEPAJIOB.

J1is1 BepXHEMaWKOIICKUX OTJIOKCHHI XapakK-
TEPEH KaJbIUT, MPUCYTCTBYIONIUN B KadecTBE
MPUMECH B KJIACTUYECKHUX MOPOJaX, JJIs TUATO-
MOBBIX TIOPOJ — JIOJIOMHUT, OOpa30BaBIIUICS B
pe3yibTare 3aMeIleHHs MOHOB KaJblMs Mar-
HUEM B U3BECTHSKAX.

JlnaToMOBBIE OTJIIOKEHUSI JIEMOHCTPUPYIOT
0oJiee BBICOKHE COJICP’KAaHUS TJIMHUCTBIX MHUHE-
paiioB (B cpeaneM 19,75%).

Ocnosnvle okcuovl. OTMEUAETCS BBICOKOE
KOJIM4YECTBO Si B XUMHUYECKOM COCTaBe 00Pa3IoB
yokpakckoro sipyca. C 3Toi Touku 3peHus Yens-
JEPUHCKHI pa3pe3 BBLACNSAETCS BBICOKUM IpH-
CYTCTBHEM 3TOTO JIEMEHTA B 00pa3iiax (cpennee
3naueHue = 80% (tabun. 3)). Hapsiny ¢ atum cpen-
Hee CoJiep)KaHUEe KBapla B YCHJJICPUHCKUX
YOKPAKCKUX MOPOJaxX HUXKE, YeM B TAKOBBIX U3
I'sipreimara (tabum. 2), 4TO CBUIETENBCTBYET O
TOM, YTO OCHOBHAsi Macca Si CBsi3aHa HE TOJIBKO
C KBapIeMm, HO U C JAPYTHMMH CHUJIMKATHBIMU MHU-
Hepanamu. KommuectBa Al Takke neMOHCTpH-
PYIOT BBICOKHE 3HAYCHHUS B THIPTBIIUIATCKUX 10~
poliax, uTo, OYeBUAHO, OOYCIOBICHO BHICOKUMU
COJIEP’KaHUSMU TIIMHUCTBIX MHHEPAJIOB.

UYro kacaercs MOpoJ MaiKoma 1 JUaToMa, TO
JUTSL HEX XapaKTepHBI 0oJiee HU3KUE KOHIICHTpa-
MY KPEMHHUS 10 CPABHEHHIO C YOKPAKCKHUMHU T10-
poziaMu, ¥ 60Jiee BEICOKOE MTPUCYTCTBUE KATTBITUS
(cpennee comepkanue paBHo 11,33% (tabm. 3)).

47



E.H.Aliyeva, K.F.Mustafayev / Stratigraphy, petroleum sedimentology, geochemistry 1 /2025, 39-54; DOI: 10.35714/ggistrat20250100013

Taoauma 2
Pe3yJ'H;TaTI>I MUHEPAJIOTUNYCCKOro aHaJin3a 06pa3u013 MaI7IKOH-MI/IOLIeHOBI>IX OTJI0KEHUN
=
5
> =) e &
55 S | 2| 2| E| g 5| E]gle|E| 5|l E
52 g g S| E | & | B 5| E|E|S| 2| E|5]|E
E 8 S 5) S ) = & = = 2 = — g
= 5 N | N <
]
= =
Ch-1 75 12 - - - - - 211 - - |-
Ch-2 75 13 - - - - - - 11 - - |- -
Ch-3 69 14 - - 3 2 - -1 2 - - |- -
Ch-4 49 12 - - 9 5 | 6| -2 5 - |- 1
z Ch-5 | 75 | 12 | - - - - -l - -4
2 Ch-6 74 6 - - 6 - 3 [ -2 - - |- -
= Ch-7 55 12 - - 12 - 8 | - | 4 - - - 2
s Ch-8 75 6 - - 6 - 3 [ - [1 - - | - -
< Ch-9 69 14 - - 4 - 2 | - |1 - - 3] -
= ch-10 | 72 7 - - 7 - 3 [ - [1 - - |- 1
= Ch-11 | 75 6 - - 6 - 3 [ - [1 - - |- -
ch-12 | 73 6 - - 6 - 3 [ -] 2 - - |- 1
Ch-13 | 74 6 - 6 3 [ -] 2 - - |- 1
Ch-14 | 72 7 - - 6 - 3 [ -] 2 - - |- 1
ch-15 | 81 3 - - 5 - 2 | - | - - - 1] 1
Cpeonee 3nauenue 70.9 9.1 0.0 0.0 5.1 05 26(01]15] 03 |]00]03] 0.8
Ch-16 | 12 10 | 55 - 5 5 - - 13 - - |- -
2= o [ Chi17 | 44 15 - - 10 8 | 8] -[3] 5 - |- 3
=ZZ [Chig | 34 12 - - 12 5 - - 13 - - |- 2
S 8% | Cchi9 | 27 13 - - 12 5 -1 2 - - |- 1
>~ 8 = Ch-20 31 10 35 - 3 5 - - | 4 - - - -
Ch-21 | 48 14 | 20 - 4 - - -1 2 - - |- -
Cpeodnee 3nauenue 327 | 123 | 183 | 0.0 7.7 47 11302 |28| 08 | 00]00] 10
GG-22 | 74 4 - - - - 4 | -1 a] 3 [4a]- 4
- GG-23 | 75 10 - - - - 3| -] 213 - |- 4
g_ GG-24 | 74 7 - - 3 - 3| -1 2 2 - - 6
3 _ GG-25 | 73 8 - - 3 - 3| -1 2 ]27- 5
ol GG-26 | 68 | 10 | - - 3 - | 3] -3 2 [3]-1]°5
=2 [ GG27 | 74 9 - - 5 -3 -1 -T2 -1-1T4
= 5 GG-28 | 73 8 - - 3 3 [ s -1 3| -1-713
z GG-29 | 54 14 - - 3 3 a4 -3 2 27]-711
Z GG-30 | 72 9 - - 5 - 3| -1 1] 2 - |- 5
= GG-31 | 73 8 - - 5 - (3 -T2 3| -1-1s3
GG-32 | 74 7 - - 5 - 3 -[271]3 - |- 3
Cpeodnee 3nauenue 72.1 8.3 0.0 0.0 3.2 05 (3200|118 24 [ 09]00] 43
_ GG-33 | 81 5 - - 3 - 3 - [ 1] 2 - | - -
z GG-34 | 71 10 - - 4 3 [ 3] - 11 - - | - -
E GG-35 | 69 10 - - 4 3 [ 3] -121713 - |- -
X GG-36 7 3 - 69 | 4 3 [ 3] -[]213 - |- -
= GG-37 6 4 3 71 - - -1 - 13 - - | - -
= GG-38 | 37 10 - - 20 5 |5 - 143 8]- -
Z GG-39 | 20 10 5 5 10 6 | 5| - | 4 - |22 - -
T GG-40 | 39 15 - - 10 5 | 5] -[13[5 [9]- -
= GG-41 | 27 10 - - 20 | 12 |12 - [ 4] 5 [ 1] - -
: GG42 | 38 | 15 | 3 |16 | 6 | - |5 | - |5 - |3]-]-
= GG-43 | 43 18 - 8 10 5 | 5[ -1[3 - - |- -
A GG-44 | 39 | 156 | 20 | 3 | 5 | 3 |3 | - |2 |3 |- ]-] -
GG-45 | 26 7 - - 25 | 10 [15] - [ 5 | 3 1| - -
Cpeodnee 3nauenue 35.2 | 106 | 26 | 143 | 938 46 | 53]00|32 | 21 |37]00] 00
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Tabauna 3
Xumuueckuil coctaB IOpoja MailKon-MHOLIEHOBOTO BO3pacTa, %

Hl;‘(:’;;‘:f:/ O6pasen | Na2O | MgO | ALO: | SiO2 | P20s | SO: | K20 | CaO | TiO2 | MnO | Fez0s
Ch-1 068 | 0.76 | 436 | 8206 | 009 | 293 | 145 | 0.83 | 0.81 | 0.04 2.25
Ch-2 058 | 059 | 472 [ 8316 | 008 | 0.28 | 165 | 1.71 | 0.72 | 0.02 191
Ch-3 0.55 | 0.62 508 | 824 | 010 | 043 | 186 | 150 | 045 | 0.02 2.32
Ch-4 198 | 1.01 9.04 | 7165 011 | 067 | 271 | 1.13 | 0.98 | 0.03 2.97
Ch-5 041 | 036 | 450 [8269 | 016 | 277 | 161 | 154 | 0.71 | 0.01 1.65
Ch-6 049 | 048 | 435 [ 8566 | 001 | 035 | 145 | 055 | 052 | 0.02 2.57
Yennnepe Ch-7 054 | 104 | 988 | 7115] 001 | 132 | 284 | 192 | 0.88 | 0.04 4.19
(Hoxpaxk) Ch-8 055 | 044 | 445 [ 8491 | 008 | 044 | 168 | 046 | 043 | 0.01 1.82
Ch-9 3.39 | 043 505 | 8206 | 003 | 0.38 | 1.73 | 0.25 | 0,50 | 0.07 1.67
Ch-10 151 | 048 506 |8382| 0.01 | 058 | 1.80 | 041 | 045 | 0.01 1.87
Ch-11 0.65 | 043 | 494 [ 8596 | 001 | 025 | 172 | 033 | 047 | 0.01 1.72
Ch-12 055 | 043 | 497 [ 8524 | 006 | 0.56 | 1.69 | 0.34 | 059 | 0.02 2.18
Ch-13 039 | 0.39 | 455 [8227| 008 | 207 | 127 1.02 | 0.71 | 0.01 2.11
Ch-14 1.62 | 0.58 568 | 8042 | 0.06 | 057 | 204 | 059 | 058 | 0.02 2.04
Ch-15 032 | 0.19 1.73 [ 9186 | 001 | 060 | 052 | 0.29 | 0.36 | 0.01 0.81
Cpeonee 3nauenue 0.95 | 0.55 522 8235 006 | 0.95 | 1.73 | 0.86 | 0.61 | 0.02 2.14
= Ch-16 0.86 | 2.39 710 | 28.18 | 018 | 015 | 1.34 | 2854 | 042 | 0.15 3.79
2 g Ch-17 1.24 | 0.90 | 12.77 | 70.83 | 0.29 | 250 | 292 | 1.34 | 0.63 | 0.02 3.23
% = ’g Ch-18 131 | 140 885 |49.84 | 013 | 0.88 | 1.60 | 2.29 | 045 | 0.07 3.76
S E = Ch-19 1.37 | 1.07 999 14379 014 | 190 | 173 | 1.38 | 050 | 0.04 3.01
- g Ch-20 0.73 | 1.03 595 13993 | 019 | 037 | 169 | 2145 | 053 | 0.07 4.89
= Ch-21 1.09 | 127 6.31 | 5947 | 018 | 038 | 1.64 | 1299 | 0.26 | 0.03 2.30
Cpeonee 3nauenue 110 | 134 | 850 | 4867 | 019 | 1.03 | 1.82 | 11.33 | 047 | 0.06 3.50
GG-22 091 | 0.61 | 438 | 7429 ]0.007 | 3.54 | 146 | 094 | 046 | 0.006 | 4.19
. GG-23 1.27 | 0.90 6.51 | 80.42 | 0.006 | 0.01 | 182 | 094 | 0.74 | 0.007 | 2.20
g GG-24 0.85 | 0.01 553 | 7955)0.009| 001 |175| 0.76 | 0.62 | 0.006 | 2.21
% ~ GG-25 0.97 | 057 595 | 79.4710.009 | 103 | 183 | 037 | 0.01 | 0.009 | 1.74
L‘[-_ | GG-26 1.74 | 1.30 6.56 | 71.11 1 0.008 | 161 | 178 | 1.21 | 0.36 | 0.009 | 2.89
s g GG-27 1.01 | 0.70 6.07 | 81.03 | 0.007 | 043 | 147 | 048 | 051 | 0.007 | 2.33
= :sc-' GG-28 1.06 | 0.01 | 433 | 8736 |0.005| 001 | 124 | 001 | 0.01 | 0.006 | 1.74
gv GG-29 1.39 | 1.06 843 |69.68 | 0004 | 114 | 197 | 1.02 | 0.54 | 0.003 | 3.12
2 GG-30 1.04 | 0.75 6.09 | 80.43 | 0.008 | 041 | 152 | 0.62 | 047 | 0.010 | 1.68
~ GG-31 151 | 081 6.01 | 8232 0.007 | 001 | 167 | 078 | 0.29 | 0.008 | 1.99
GG-32 1.63 | 0.77 577 |82.75]0.009| 001 | 152 | 049 | 0.29 | 0.009 | 2.02
Cpennee 3HaueHue 1.22 | 0.68 597 | 7895 001 | 0.75 | 164 | 069 | 039 | 0.01 2.37
- GG-33 138 | 0.67 | 411 | 86.2 | 0.009 | 0.01 | 154 | 157 | 0.01 | 0.008 | 1.40
2 GG-34 1.18 | 0.01 572 |81.22 0003 | 128 | 185 | 0.72 | 0.01 | 0.005 | 1.57
g GG-35 0.01 | 1.07 6.19 | 8257 0.004 | 098 | 141 | 0.75 | 0.53 | 0.004 | 2.06
% GG-36 0.02 | 17.79 | 2.89 |10.24 | 0.006 | 0.01 | 0.36 | 29.07 | 0.01 | 0.56 2.87
= GG-37 0.01 |16.04 | 3.26 | 1092 | 0.005 | 0.01 | 040 | 2794 | 0.01 | 0.33 3.86
=3 GG-38 193 | 2.65 | 1497 | 55.22 | 0.007 | 484 | 269 | 249 | 0.43 | 0.008 | 5.06
E GG-39 2.08 | 1.98 9.99 | 3896 |0.009 |11.08 | 194 | 13.79 | 0.01 | 0.006 | 4.49
3 GG-40 249 | 1.69 | 1252 | 59.18 | 0.006 | 5.53 | 243 | 342 | 0.01 | 0.010 | 391
g GG-41 196 | 3.34 | 1556 | 57.34 | 0.008 | 0.67 | 353 | 1.08 | 0.75 | 0.006 | 5.35
E GG-42 1.60 | 4.02 943 |49.95)|0.007 | 234 | 2.03 | 10.32 | 0.42 | 0.009 | 5.27
= GG-43 162 | 253 | 10.24 | 59.18 | 0.008 | 0.73 | 2.34 | 954 | 0.52 | 0.009 | 3.69
E GG-44 195 | 155 781 | 5353 |0.009| 001 | 196 | 1548 | 0.01 | 0.010 | 2.07
GG-45 3.08 | 3.6 | 1584 | 55.26 | 0.010 | 0.84 | 357 | 1.10 | 0.51 | 0.008 | 5.70
Cpednee 3uauenue 149 | 435 9.12 | 5383 | 0.01 | 218 | 2.00 | 9.02 | 0.25 | 0.07 3.64

HO,Z[O6HLIC Bapuanuu B COACPKAHUAX SJICMCH-
TOB CBsA3aHbI, Ha Hall B3IJIAA, C Pa3IMYHbBIMH
YCJI0BUAMU 06p3.30BaHI/IH JAAaHHBIX TOPOJ U CTC-

II€HBIO UX IIEMCHTAIIUHU.

T'eoxumuueckan knaccugpukayus. Ha reo-

XUMHYECKON KJIacCU(UKAMOHHON Tuarpamme,
COCTaBJIEHHOM 110 JJAHHBIM COJIEP’KaHNUN OKHCIIOB
HaTpUsL, KaIusl, KpEMHHUS U aTtOMUHUS (pHc. 6A),
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MpOaHAIM3UPOBAHHBIE O0pa3Ibl JIEMOHCTPH-
PYIOT TNPUHAMIEKHOCTh K Pa3IMYHBIM THUIIAM
TEPPUTCHHBIX NECUYAHBIX MOPOA. 32 HEMHOIMMU
UCKJTIOUYEHUSMH, OOJBIIMHCTBO HE(TEHOCHBIX
MIOPOJ MAWKOICKOTO U JMATOMOBOI'O BO3pacTa
IIPE/ICTaBIEHbl I'PAyBaKKaMU U JIMTApPEHUTAMHU.
JIBa oOpasia, OTHOCAILIMECS K AUATOMY, pacio-
JIOKEHbI B 00J1aCTH apKO30B HA JTAHHOM KJaccu-
(GUKAMOHHOW aUarpamMme, 4YTO BBI3BAHO HU3-
kv 3HaueHusIMU Na,O/K2O oTHOIICHMS.

BonbmmHCTBO 00Pa3I0B YOKPAKCKUX TOPOJT
OTHOCATCS K cyOapko3amM. OTO MpeuMyIle-
CTBEHHO 00pa3ipl U3 [bIpreiuuiara ¢ mopucro-
cThio 24-34%. HexoTtopas yacte 00pasios, 0To-
OpanHBIX U3 oOHaxeHus Yeunaepe, pacmonara-
eTcsi B 00JacTu CyOIMTapeHUuTOB, U OMH 00pa-
3el] MOXKHO paccMaTpuBaTh, Kak IpHHAAJIEXka-
LU K apKO30BbIM [1€CYAHUKAM.

Pe3ynbTar, nosy4eHHbI U3 T€OXUMHUYECKON
JarpaMMbl, 1EMOHCTPUPYEMOM Ha pUCyHKe 6b,
CBHJIETEJILCTBYET O TOM, YTO aOCOIIOTHOE OOJIb-
IIMHCTBO H3Y4YE€HHBIX TOPOA (POPMHUPOBATHCH TIOA
BIIMSIHUEM KBapLICOAEPKAILIMX OCAJOUYHBIX UCTOU-
HUKOB. OfHAKO €IWHUYHBIE O0pa3I(bl MaMKOII-
CKOT'0 M IMaTOMOBOI'O BO3PACTOB PacoOIaratoTcst
B 00JIACTH JarpaMMBbl, COOTBETCTBYIOILEH Mpo-
MEXYTOYHO-KUCIIBIM MarMaTH4eCcKuM opoiaM —
MCTOYHHKAM (JToKanu3aius B oonactu P3 u P2 Ha
puc. 6b). YunrsiBas TOT (haKT, 4TO MPUIIETAIOIIAs K
[amaxpI-['00ycTaHckoMy paifoHy uacTh boib-
moro KaBkaza, koTopasi MOrJia Ci1y>KUTh [IUTAIOIIEH
MPOBUHIMEN JJI1 MaWKOIN-MHOILICHOBBIX IOPO/I,
CJIOKEHA UCKITFOUMTENIBHO 0CaI0YHBIMU IIOPOIaMH,
BBILIEHA3BAHHOMY (DaKTy TPYIHO HAWTH OObsCHE-
HUe. BO3MOXKHO, MINb IIPEANONOKUT, YTO Kila-
CTUYECKUI MaTepuasl JaHHbIX, BHIOMBAIOIIMXCS U3

o0rIelt 3aKOHOMEPHOCTH TOpOJl, B HAMOOJbIIEH
Mepe YHACJEAOBaJl T€OXMMHUYECKHE XapaKTepHc-
THKH MIOPOJI-IIPOTOIUTOB.

[TonyuyeHHble JaHHBIE CBUJIETEILCTBYIOT O
conepkanusix K B yokpakckux nopojax, mpeBbl-
waronmx Takopele Na. BMecre ¢ Tem umeer me-
CTO OTHOCHUTeNbHOe mnpeoOnananue Fe u Mg B
He()TEHOCHBIX OTIIOKEHUSIX MAHKOIICKOTO U Tna-
TOMOBOT'O BO3pacTa, OTHOCALIMXCA K IpayBak-
kam. OTJI0KeHHUs YOKPAKCKOTO spyca, Coepxka-
e 60JIbIle KBapiia, COOTBETCTBEHHO SBIISIOTCS
0oJee 3penbiMu. J[s TAaKUX OTIIOKESHUM, TEMOH-
CTPUPYIOIIUX CBSI3b C MACCHUBHBIMU KOHTHHEH-
TaJIbHBIMU OKpaWHAMH, TUIIMYHBIMU 00JIACTSIMHU
pacnpoCTpaHEHUs SIBISIFOTCSI BHYTPEHHUE YacTH
KpaToHOB mim oOjactu oporeno. (Cox et al.,
1995). IToMHUMO OTHOCHTEILHO HHTEHCHBHO BbI-
BETPEHHBIX I'PAHUTO-THEMCOBBIX TEPPEUHOB, HE
HCKITIOYEHO, YTO TaKUE€ OTIOKEHUS MOTYT OBbIThH
MIPUBHECEHBI C paHee CYIIECTBOBABIINX 0CA104-
HBIX TeppeitHoB. [laneoknumaruyeckue yciaoBus
HaKOIUICHUS TaKUX OTJIOKEHUW XapaKTepusy-
I0TCA KaK BIIaYKHBIE.

du3znyeckue ¥ OPraHo-XuMHYECKHE

uccae10BaHusA

Hapsiny ¢ Bnaroii konmuectBo OUTymMa B 00-
pasiax JoKpaka, MOuTH B JBa pa3a MEHBIIE, YeM
y MAalKOIICKUX M JAMAaTOMOBBIX (Tabn. 4). OT1o
O3HAuaeT, 4To 00pasIbl, CO/AepIKaIlue OTHOCHU-
TEJIbHO BBICOKYIO BIIaXHOCTh, INIUHY U KapOOHAT-
HBIE MHUHEpasbl, 0071agaoT 6osiee BHICOKHM I10-
TEHLMAJIOM XpaHeH!s He(hTH 10 CpaBHEHUIO ¢ 00-
pasamu ¢ 0osiee BBICOKMM COZIepKaHuEeM KBapIia.
C 57Ol TOUKM 3peHMs AMATOMOBBIE MepresieBble
TIOPOJIBI SABJISIFOTCS 00JIee IePCTIEKTUBHBIMH.

20
YEWNAEPE 96 E P3

P2

Kucnein
0% Hokpak W MarmaTnyecKknia lNpomexyTo4HLIW
Maiikon A 10 MCTONHMK MarmMaTuyeckuin
0 Puonut MCTOYHNK
=} 5
X ‘ a g
X-05 IbIPTBIWNAT-TBIPOAT 0 N /AN
o Yokpak [] o~
~N
(] Ww -5
& 4 Ouatom A\ [=)
) -10 P1
3 : Keapucogepxauui OcHoBHOM
=13 .15 A LocagouHbiil MarmaTu4eckuit
METamophueckuin MCTOUHUK
.20 MCIOYHME

'
N

0 05 1 15 2 -20 -10 0 10 20
Log(Si02)/Al,0; DF1

Puc. 6. Jlnarpamma reoXuMHIECKOH KITacCHpUKAIMN MalKOI-MHOIIeHOBBIX Topo [llamaxsr-I'o6ycTarckoro paiiona (A)
(Herron, 1988) u nuckpuMHHAHTHBIX (QYHKIMI, OTPAXKAIOIINX NCTOYHUKH TIOCTYIUICHHUsI TeppureHHoro martepuaia (B)
(Roser and Korsch, 1988)
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Taoauna 4
KoHIieHTpaIyst Biark ¥ OpraHMYecKoro BemecTra B mpobax He)TEHOCHBIX MOPO/T
ILtomans/Bo3pact IIpo6a BH”;ZOCTB’ ((),/]:’
Ch-1 0.54 6.29
Ch-2 0.38 5.15
Ch-3 0.79 20.04
Ch-4 1.35 5.64
% Ch-5 0.41 8.66
= Ch-6 0.42 8.18
:? Ch-7 1.07 13.71
Py Ch-8 0.33 4.81
< ch-9 0.59 5.02
= Ch-10 0.52 6.44
> Ch-11 0.27 6.28
Ch-12 0.38 5.46
Ch-13 0.99 4.76
Ch-14 0.34 4.7
Ch-15 0.33 9.27
Cpeonee 3nauenue 0.58 7.63
Ch-16 1.16 2.77
Ch-17 0.87 14.56
Yeunnaepe (Bepxuuii maiikom) Ch-18 164 20.62
Ch-19 1.94 24.27
Ch-20 0.52 13.26
Ch-21 1.04 13.21
Cpeonee 3nauenue 1.19 14.78
GG-22 0.33 5.2
GG-23 0.43 5.16
GG-24 0.36 8.73
GG-25 0.42 9.5
GG-26 0.86 6.08
I'sipreimiar-I'sipaar (Yokpak) GG-27 0.71 5.03
GG-28 0.47 6.6
GG-29 0.83 14.48
GG-30 0.45 6.54
GG-31 0.72 3.96
GG-32 0.71 3.99
Cpeonee 3nauenue 0.57 6.84
GG-33 9.79 2.95
GG-34 0.52 11.33
GG-35 2.57 34.22
GG-36 0.98 22.67
GG-37 1.34 25.71
GG-38 5.73 10.46
I'viproimaar-I'sipaar (JuaTom) GG-39 401 1831
Cpeonee 3nauenue
GG-40 1.86 9.68
GG-41 4.29 13.12
GG-42 1 18.5
GG-43 2.17 13.31
GG-44 0.45 6.98
GG-45 4.27 6.17
3.01 14.87
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BeiBoabl

Yokpakckuil sipyc IpuBIIEKaeT OoJibliee
BHHUMAaHHUE C TOYKH 3pEHHS] CyMMAapHBIX MOILHO-
creit (10 40 M) He(hTEHOCHBIX MJIACTOB B MUOIIE-
HOBBIX ITOBEPXHOCTHBIX BCKPBITHSAX, H3YYCHHBIX
B cTpykTypax Yewunpar, I'sipremuiar u I'sipaar.
HauOosnpiiee KonMuecTBO KBapLEBBIX MHUHEpa-
JIOB XapaKTEpHO JUISl OTJIOXKEHUH YOKpaka
(>70%). HedreHocHble MOpOabI 3TOTO BO3pacTta
COJIEp’KaT MEHbIIE INIMHUCTBIX MHMHEpAJIOB M,
KaK MpaBUJIO, HE COZEepP:KaT KapOOHATHBIX MUHE-
panos. J[yi1 BEepXHEMaNHKOINCKUX OTJIOKEHHUH Xa-
paKTEpeH KaJlbLMT, [UIsl AUATOMOBBIX IOPOX —
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J0J0MUT. B HanOonpmux Koin4ecTBax INIMHU-
CTBIe MHHEpaJbl OTMEYAIOTCs B MOpOJAX Jua-
ToMma (cpenHee 3HaueHue = 19,75%).

BonbmmHCTBO HE()TEHOCHBIX IMOPOJ Maii-
KOIICKOT'O M JMAaTOMOBOTO BO3PAacTOB OTHOCSTCS
K TpayBakKaM M JJUTUYECKUM apeHUTaM (JIuTape-
HUTaM). bosibIIMHCTBO 00pa3lioB YOKPAKCKOTO
BO3pacTa ¢ 6oJiee BHICOKHM COJICPKAHUEM KPeM-
HUSI MOXKHO 0XapaKTepPHU30BaTh KaK CyO0apKo3bl U
cyOnurtapeHUThl.  OTJIOKEHHS  YOKPAKCKOTO
apyca, cojepraiue 0oJbllie KBapla, sBISIOTCSI
0oJiee MUHEPAJIOTHYECKU 3PEIBIMU.
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MHUHEPAJIOT O-TEOXUMHUYECKHME NOKA3ATEJIA MUOIEHOBBIX OTJIOKEHUI
BOCTOYHOI'O ABEPBAMI)KAHA: ICTOYHUKHU CHOCA U HE@TEHOCHOCTh

Aunuena J.I'-M.}, Mycradaen K.®.2
"Munucmepcmso nayxu u obpasosanusn Asepbaiidscanckoti Pecnyonuxu
Hucmumym eeonozuu u ceogpusuxu, Azepoatioxican
AZ1073 Baxky, npocn. I' [Pcasuoa, 119: elmira.aliyeva@gia.science.az
2«47ZLAB” 000, Asepbationcan, AZ1040 baxy, Cabynuunckuii p-oH,
noc. bBaxuxanosa, yn. Heep Anuesa, 45: kamal@azlab.az

Pe3rome. C 11eb10 U3YUCHUS HCTOYHUKOB CHOCA MHOIICHOBBIX ITOPO/I-KOJUIEKTOPOB HCCIICIOBAHbI 00pa3Iibl, 0TOOpaH-
HBIE U3 BEPXHEMAaWKOIICKOTO (HHKHUH MHOLIEH), YJOKPAKCKOTO (CpeIHUI MHOIIEH) U IUaTOMOBOTO (CpeHUM U BepXHUI
MHUOIICH) He(DTEHOCHBIX Pa3pe30B, CYHIECTBYIONINX B Pa3HBIX TEKTOHHYECKUX 30HaX ['o0ycrana. [Io utoram mpoBeneH-
HBIX MUHEPAJIOTMUECKUX — FEOXUMHUYECKUX HCCleIoBaHUi 110 pa3zpe3am Yewnaepe, I'viproimar u I'sipar, oxBaTbIBato-
[IUM pa3iIUvHbIE CTpaTUTrpaduiIecKiue peruoypoBHH, MOJIYYeHa CPaBHUTEIbHAS MUHEPAJIOro-reOXUMHUYeCKas: XapaKTe-
PHUCTHKA MaKOTICKUX, YOKPAKCKUX U TUATOMOBBIX OTJIOKEHUH. [10 MOTy4eHHBIM pe3yJibTaTaM T€0OXUMUYECKOTO PAHKH-
POBaHUS ¥ MOCTPOCHHOM JHarpaMMBbl TEKTOHIHUYECKOW JUCKPUMHHAHTHOW (DYHKIIMH JAeTaeTCsl BBIBOX O MPOTOJINTAX, MH-
HEpaJIOTMYECKOM 3pEI0CTH, TEKTOHUYECKON Cpelle HAKOIIEHUS U IPYTUX XapaKTEePUCTUKAX MHOLEHOBBIX OTJIOKEHUH.

YokpakCKuii pyc MpUBIeKaeT OoJbIllee BHUMAaHUE C TOUYKH 3PEHUS CYMMapHBIX MOIIHOCTEH (110 40 M) HepTEHOCHBIX
IJIACTOB B MUOILICHOBBIX IOBEPXHOCTHBIX BCKPBITHUAX, W3YUYEHHBIX B cTpykrypax Yewnpar, ['sipremunar u ['eipuar.
HamnbompIree KoamyecTBO KBapIEBBIX MUHEPAJIOB XapaKTepHO IS OTIOXKeHUH Yokpaka (>70%). HedTeHocHbIE TOPOIBI
3TOTO BO3pacTa COJIEPKaT MEHbIIIE TITMHUCTHIX MUHEPAJIOB U, KaK MPaBUJI0, HE COIepKaT KapOOHATHBIX MUHEPAJOB. J1Jis
BEPXHEMAaNWKOIICKUX OTJIOXKEHUN XapaKTepeH KAIBIIUT, JJIsl TUATOMOBBIX MOPO — JOJIOMUT. B HAaMOONBIINX KOJTHYECTBAX
[JIMHUCTBIE MUHEPAJIBI OTMEUAIOTCS B TOPOAax Auatoma (cpennee 3Hauenue = 19,75%).

BonbIIMHCTBO HE()TEHOCHBIX TOPO,T MAHKOIICKOTO M TUATOMOBOTO BO3PACTOB OTHOCSATCS K IPayBaKKaM M TUTUYCCKUM
apeHurtaM (JIUTapeHUTaMm). BONBIIMHCTBO 00PAa3IOB YOKPAKCKOrO BO3pacTa ¢ 00Jiee BHICOKUM COJEPIKAHUEM KPEMHHUSI
MOXHO OXapaKTepu30BaTh Kak Cy0apko3bl U cyOnauTapeHUTh. OTIOXKEHHS YOKPAKCKOTO sIpyca, cojepiKaiiue Oomblie
KBapIla, SBIAIOTCS 00JIee MHHEPATIOTHYESCKH 3PEITBIMU.

TekToHUYECKHE YCIIOBHSI HAKOIUICHHUS MUOIICHOBBIX-MAWKOIICKUX MOPOJ MOTYT OBITh OXapaKTepPH30BaHBI KaK Iac-
CHBHasl TEKTOHUUYECKast OKpauHa.

Knroueswie cnosa: muoyen, ceOumenmayust, MUHEPAIO2Usl, 2E0XUMUS, UCTOYHUK CHOCA U HEQOMEHOCHOCMb
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SORQi AZORBAYCANIN MiOSEN COKUNTULORININ MiNERALOJi-GEOKIMYOVi
GOSTORICILORI: DASINMA MONBOYi VO NEFTLILiK

dliyeva E.H-M., Mustafayev K.F.
'Azarbaycan Respublikast Elm va Tahsil Nazirliyi Geologiya vo Geofizika Institutu,
Azorbaycan, H.Cavid pr., 119, Baki, AZ1073: e_aliyeva@yahoo.com
2AZLAB"MMC, Azarbaycan, Sabungu ray., Bakixanov qas., Yavor Oliyev 4B, Baki, AZ1040: kamal@azlab.az

Xiilasa. Miosen siixur-kollektorlarin daginma monbslarini 6yronmok magsadilo Qobustan arazisinds miixtalif tektonik
zonalarda méveud olan Ust Maykop (Alt Miosen), Cokrak (Orta Miosen) vo Diatom (Orta vo Ust Miosen) neftli
kosiliglordon gotiiriilmiis niimunslor todgiq edilmisdir. Miixtslif stratigrafik regional saviyyslori ohato edon Ceildaro,
Qirqislaq va Qirdag kasiliglori {izra aparilmis mineraloji vo geokimyovi todgigatlarin naticalorine asasen Maykop, Cokrak
Vo Diatom ¢okiintiilorinin miiqayisali saciyyasi verilmisdir. Geokimyavi siralamanin naticalarine vo tektonik diskriminant
funksiyanin qurulmus diaqramlarina asason protolitlor, mineraloji yetkinlik, toplanmanin tektonik miihiti vo miosen
¢okiintiilorinin digar xarakteristikalar1 haqqinda natica gixarilir.

Cokrak moartabasi, Ceildag, Qirqislaq vo Qirdag strukturlarinda tadqiq edilmis Miosen dovriine aid sathi agilmalarinda,
neftli laylarin imumi qalinligi (40 m-o godor) baximindan daha ¢ox maraq kosb edir. Kvars minerallarinin an bdyiik
miqdar1 Cokrak ¢okiintiilari tiglin saciyyavidir (>70%). Bu dovriin neftli siixurlarinda gilli minerallar xeyli azdir vo bir
gayda olarag, tarkibinds karbonatli minerallar mévcud deyil. Kalsit Ust Maykop ¢okiintiilari, dolomit iso diatom siixurlar
iciin xarakterikdir. Gilli minerallar on boyiik migdarda diatom siixurlarda miisahido olunur. (orta miqdart = 19,75%).

Maykop va diatom yash neftli siixurlarm oksoriyyati qrauvaklara vs litik arenitloro (litarenitloro) aiddir. Torkibinds
daha yiiksok silisium olan Cokrak yash niimunalorin oksariyystini subarkozlar vo sublitarenitlor kimi xarakterizo etmok
olar. Nishoton ¢ox kvars ehtiva edon Cokrak ¢okiintiilori mineraloji cahatdan daha yetkindir.

Miosen-Maykop siixurlarin yigiminin tektonik goraitini passiv tektonik sedd Kimi xarakterizo etmok olar.

Acar sozlar: Miosen, sedimentasiya, mineralogiya, geokimya, dasinma manbayi va neftlilik
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FLUCTUATIONS IN THE WORLD OCEAN LEVEL IN THE SOUTHEASTERN
CASPIAN BASIN DURING THE JURASSIC-CRETACEOQOUS PERIOD

Pronin N.A.
Atyrau branch KMG Engineering LLP Republic of Kazakhstan
060097Atyrau region, Atyrau city, Nursaya microdistrict,
ave. Elorda, Building 10: n_pronin@bk.ru

Summary. The study of sea-level fluctuations in the southeastern Caspian Basin during the Jurassic-Cretaceous tran-
sition provides critical insights into the region’s paleogeographic evolution and hydrocarbon potential. By analyzing de-
tailed core samples from key oil and gas fields, researchers identified distinct lithological sequences, including sandstones,
shales, limestones, and evaporites, reflecting dynamic depositional environments — from shallow marine shelves to sab-
kha-like evaporitic basins and fluvio-deltaic systems. These variations were driven by a combination of large-scale global
factors, such as the breakup of Pangaea, intensified mid-ocean ridge activity, and climatic shifts (e.g., greenhouse condi-
tions in the Cretaceous), as well as regional influences like subsidence, halokinesis (salt dome movement), and episodic
influxes of clastic material from nearby uplifted areas. Sequence stratigraphy revealed high-resolution transgressive-re-
gressive cycles, highlighting stark differences between the Jurassic and Cretaceous periods. The Jurassic was character-
ized by non-marine, lacustrine, and alluvial plain conditions, with occasional short-lived marine incursions, while the
Cretaceous experienced a prolonged marine transgression, leading to widespread carbonate platform development. How-
ever, localized regressive episodes suggest intermittent basin restriction, possibly due to tectonic barriers or eustatic sea-
level drops, complicating paleoenvironmental reconstructions. The study underscores the critical interplay between global
eustasy and regional tectonics when modeling ancient sea-level changes. Such integrated models improve the accuracy
of paleogeographic reconstructions and enhance the prediction of reservoir quality and seal rock distribution. These find-
ings are particularly valuable for hydrocarbon exploration, as they help pinpoint stratigraphic traps and optimize drilling
targets in the Tengiz-Kashagan region. Further research incorporating biostratigraphic zonation and isotopic dating could
refine chronostratigraphic frameworks, reducing uncertainties in resource assessments for analogous basins.

Keywords: The Caspian Basin, Jurassic-Cretaceous period, global ocean fluctuations, transgressions-regressions,

sedimentation, paleogeography, collectors

© 2025 Earth Science Division, Azerbaijan National Academy of Sciences. All rights reserved.

Introduction

Fluctuations in global sea levels during the
geological past are a key factor influencing the
formation of sedimentary basins, the evolution of
ecosystems, and the distribution of natural re-
sources. Studying these processes during the Ju-
rassic-Cretaceous period is particularly important,
as this era was characterized by global climate
changes, tectonic activity, and ocean transgres-
sions and regressions (Haq, 2014; Snedden and
Liu, 2010). Its southeastern sector exhibits a com-
plex geological history marked by repeated sea
level variations, making it an ideal area for refin-
ing paleogeographic reconstructions and deci-
phering the mechanisms behind these fluctuations
(Gamkrelidze, 1986; Ruban et al., 2007).

It is necessary to refine paleogeographic re-
constructions and understand the mechanisms

controlling sea level fluctuations in the region.
This has not only scientific but also practical sig-
nificance, as it allows for more accurate forecast-
ing of the distribution of hydrocarbon resources
and other mineral deposits (Catuneanu, 2006).

Despite a significant number of studies de-
voted to the geological evolution of the Caspian
Depression, many aspects related to global sea
level fluctuations during the Jurassic-Cretaceous
period remain insufficiently studied.

The object of the study is the Jurassic-Creta-
ceous deposits of the Tengiz-Kashagan oil and
gas region, located in the southeastern part of the
Caspian Syneclise. The reconstruction of global
sea level fluctuations in the southeastern part of
the Caspian Depression during the Jurassic-Creta-
ceous period was carried out by analyzing litho-
logical-stratigraphic data, results of lithological-
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sedimentological studies of core material, identi-
fication of key stages of transgressions and re-
gressions, and comparison of the obtained data
with existing results.

The conducted work included lithological-
sedimentological analysis of cores with macro-
descriptions of textures, structures, rock compo-
sition, and facies interpretation, integration with
a suite of standard laboratory studies, and results
of well-logging data interpretation (geophysical
well logging, GWI). Statistical analysis of the
spatial distribution of facies was used to verify
the conclusions.

The study of fluctuations of the World
Ocean level in the investigated region raises a
number of important questions that require
further research. One of the key aspects is the
precise determination of factors influencing sea
level changes, including tectonic processes,
climatic changes, and eustatic fluctuations
(Miller et al., 2005). Despite significant prog-
ress in understanding the paleogeographic
evolution of the region, questions remain unre-
solved regarding the role of local tectonic mo-
vements in the formation of sedimentary basins
(Popov et al., 2010). Additionally, the
connection between Global Ocean level chan-
ges and the regional characteristics of the Cas-
pian Basin has not been sufficiently studied,

necessitating a more detailed analysis of
stratigraphic and paleontological data.

Geological background

The study area covers key structural ele-
ments of the region: The Karaton-Tengiz uplift
system, the Prorva uplifted zone, and the down
warped block south of the Sagiz uplift (Fig. 2).
This region has context of diverse and complex
tectonic settings, where the sedimentary cover is
divided into three major successions: the subsalt,
salt, and suprasalt complexes, reflecting different
stages of tectonic evolution. The salt deposits
played a key role in the formation of reservoirs,
hydrocarbon traps, and fault systems. Major hy-
drocarbon fields, including those in the Jurassic
and Cretaceous suprasalt deposits, are located
near the study area (\VVolozh et al., 2003).

The lithological composition of the studied
well sections is predominantly represented by
terrigenous deposits, including sandstones with
clayey and carbonate cement, siltstones, clays,
as well as coal interbeds and bioturbation tex-
tures. The Valanginian deposits are dominated
by carbonate rocks: limestones, dolomites, and
anhydrites. In the Upper Cretaceous section, an
increase in the proportion of carbonate rocks is
observed, reflecting changes in sedimentation
conditions.
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Fig. 1. Overview map of the region indicating the location of the studied fields: 1. Karaton; 2. Karasor; 3. Akkuduk; 4.

Dosmukhambetovskoye; 5. S. Nurzhanov
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Based on lithological and sedimentological
analysis of core samples, four main depositional
environments were identified in the studied well
sections: marine environment, marine carbonate
environment, arid coastal zones and evaporites,
and deltas. These environments include a range
of facies associated with wetlands, shallow and
deep shelf, evaporites, delta plains, delta chan-
nels, delta fronts, and prodelta. All identified fa-
cies are characterized by relationships based on
lithological and textural features of the core (Pro-
nin, 2023).

Sea level fluctuations in the studied region
were influenced by factors that determined the
complex sedimentation dynamics and paleogeo-
graphic evolution of the region.

Global factors:

During the Jurassic-Cretaceous period, global
transgressions and regressions occurred, associ-
ated with the breakup of the supercontinent Pan-
gaea, the formation of new oceanic basins, and
changes in ocean water volume (Hagq et al., 1987).

Massive emissions of carbon dioxide into the
atmosphere (volcanic activity, mantle degassing)
caused a greenhouse effect, contributing to polar
ice melting and rising sea levels (Hallam, 1992).

Fig. 2. Part of the scheme of structural and tectonic zoning
of the Mesozoic complex (Boranesckuii u ap., 2002) 1.
Isohypses of the base of the Jurassic complex (V reflecting
horizon); 2. Boundaries of structural elements; 3. Struc-
tural relatively elevated zones: 1-a — Martyshinskaya, 1-b —
Nizhneuralskaya, I-c — Karagayskaya, 1-d — Sagizkaya; I-
e — Karaton-Tengizskaya, I-f — Prorvinskaya, 1-g — Shu-
barkuduk-Akzharskaya

In the Jurassic and Cretaceous periods, the
climate was predominantly warm and humid,
promoting intense weathering and increased sed-
iment supply to basins (Skelton et al., 2003).

The movement of lithospheric plates and the
formation of new oceanic ridges (e.g., the Atlan-
tic) led to changes in the volume of oceanic ba-
sins and, consequently, eustatic sea level fluctu-
ations (Miller et al., 2005).

Regional factors:

Intense subsidence and uplift within the ba-
sin, associated with fault activation and salt tec-
tonics, influenced local changes in basin level
(bapen6aym, 2002).

The formation of the Karaton-Tengiz uplift
system and the Prorva zone created barriers to
sedimentation, leading to the differentiation of
the basin into sub-basins with varying sedimen-
tation regimes (BosikoBa u nip., 2010).

The influx of large amounts of terrigenous
material from surrounding highlands (e.g., the
Ural orogen) contributed to basin filling and local
sea level changes (I"abaymun u ap., 2008).

Carbonate sedimentation in shallow marine
environments (e.g., on uplifts) created marker
horizons reflecting periods of sea level stabiliza-
tion (3opuna, 2016).

Changes in river discharge and erosional ac-
tivity, depending on climate, influenced the vol-
ume of sediment supply and, consequently, basin
dynamics (Alsharhan, Nairn, 1997).

Materials and Methods

The study was based on core material from 15
wells across five fields (Karaton, Karasor, Ak-
kuduk, Dosmukhambetovskoye, and S.Nurzha-
nov) with a total length of 1,331.81 meters (Fig. 1).

Periodic salinization or freshening of the ba-
sin, related to changes in connectivity with the
Global Ocean, could also affect water levels.

For the reconstruction of transgressive-re-
gressive and progradational- retrogradational cy-
cles, data from lithological core analysis, facies
interpretation, and well-logging (geophysical
well logging, GWI) were used. Based on se-
quence stratigraphy methods (I"abaymus u ap.,
2008), the following patterns were identified:

« Changes in grain size upward through the
section, reflecting sedimentation cyclicity.
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 The nature of well-logging curves (gamma
ray, spontaneous potential) showing trends of de-
creasing or increasing environmental energy.

« The presence of marker horizons, such as
coals (indicators of regression) and carbonate
rocks (indicators of marine transgressions).

Based on these data, transgressive-regressive
cycles were identified and summarized, allowing
for the reconstruction of sea level changes during
the Jurassic-Cretaceous period. Zones of local

sea level fluctuations leading to aggradational
cyclicity were established (3opuna, 2016). A
composite section of cycles for the studied fields
was constructed, reflecting the spatiotemporal
variability of sedimentation (Fig. 3).

Based on the identified relative changes in
shoreline levels from well sections, using well-
logging curves and core data, the Mesozoic-Ce-
nozoic cycle diagram was compared with the
generalized results, as shown in Fig. 4.
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Fig. 3. Transgressive-regressive cycles and identified directions of relative shoreline
displacement in the Jurassic-Cretaceous periods in the studied deposits
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The analysis of the obtained data allows us
to conclude that significant fluctuations in global
sea levels occurred in the studied area during the
Jurassic-Cretaceous period. Frequent changes in
transgressive-regressive cycles in certain inter-
vals indicate the presence of aggradation cy-
clicity, driven by local factors that may deviate
from global sea level trends. The comparison of
cycles and relative sea level changes suggests
that the main trend of sea level changes in the
studied area generally aligns with global patterns.

Results and Discussion

Paleogeographic conditions in the Jurassic
period were characterized by arid climates and
continental settings, while during the Cretaceous
period a significant marine transgression was
recorded. However, the frequent sea level fluctu-
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ations in certain intervals may indicate the pres-
ence of an isolated or semi-enclosed water body
whose level changed independently of the Global
Ocean. Particular attention should be paid to the
sharp sea level fall during the Valanginian, lead-
ing to the establishment of evaporitic conditions,
as confirmed by available data.
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ervoir architecture in the study area is due to fre-
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most favorable conditions for reservoir rock for-
mation were observed in proximal facies, demon-
strating high sedimentation rate. These findings
highlight the importance of considering local fac-
tors in reconstructing paleogeographic and paleo-
climatic conditions, as well as in predicting the dis-
tribution of reservoir properties in the section.
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KOJEBAHUS YPOBHSI MUPOBOI'O OKEAHA IOTO-BOCTOYHOM YACTH
NPUKACIHICKOM BIIAJIMHBI B FOPCKO-MEJOBOM INEPUO |

IMponun H.A.
Amuipayckuu uruan TOO « KMI™ Unowcunupuney, Pecnyonruxa Kazaxcman
060097 Amwipayckas obracmo, 2. Amvipay, mxp. Hypcas,
npOocn. Enopoa, cmpoenue 10: n_pronin@bk.ru

Pe3tome. ViccnenoBanue kojebaHuil ypoBHsI MOPS B FOT0-BOCTOUHOM YacTu Kacnuiickoro 6acceliHa Ha pyOexe 1op-
CKOTO M MEJIOBOT'O NEPUOIOB JIAeT KIIFOUEBOE MPEJICTaBIeHHE O Malieoreorpaduyeckoii 3BOJIIOIMN PETHOHA U ero Hedre-
ra3oBOM IOTEHIMAIE. AHAIN3 KEPHOBOrO MaTepHaia U3 MECTOPOIKACHUIN HCCIIEAyEeMOro PErioHa, MO3BOJIUIT BBISIBUThH
YEeTKHE JIUTOJIOTHIECKHE MOCIE0BATEIHHOCTH, BKITFOUAIOIINE MTECUAHUKH, TIIMHUCTHIC CIIAHIIBI, H3BECTHSAKA U HBAIO-
PHUTBI, KOTOPBIE OTPAYKAIOT JTUHAMUYHBIC YCIOBHS 0CAKOHAKOIUICHHSI — OT MEIKOBOIHBIX IIETH(POB IO SBAIIOPUTOBBIX
0acceifHOB U JIENBTOBBIX CHCTEM. DTH U3MEHEHHUS OBUIH O0YCIIOBICHBI COUYCTAaHUEM TIIOOAThHBIX (PAaKTOPOB, TAKHX KaK
pacman Ilanren, ycuieHHe aKTHBHOCTH CPEIUHHO-OKEaHMYECKUX XPeOTOB M KIIMMAaTHYEeCKHe KojeOaHWs (Hampumep,
MAPHUKOBBIE YCIOBHS MEJIOBOTO MEPHOJIa), a TAK)KE PETHOHAIBHBIX MPOIECCOB — TEKTOHHYECKOTO MOTPY)KSHUS, ABH-
JKCHUS COJISIHBIX KYTIOJIOB M MIEPUOTUUECKUI MPUBHOC 00JIOMOYHOTO MaTepHaa ¢ MPIICTAIONIUX PeruoHoB. [locienosa-
TEBHOCTh YKa3bIBACT HA BHICOKOPA3PEIIAIOIINE TPAHCTPECCUBHO-PETPECCUBHBIC IIUKIIBI, TIOYCPKUBAIOIINE PE3KHE pa3-
JUYUS MEXIY IOPCKHUM M MEJIOBBIM Nepuonamu. B rope mpeobiaganm KOHTHHEHTAIbHbIE, 03€pHBIC U aJITIOBHAJIBHBIC
PaBHUHHBIC YCJIOBHA C KPATKOBPEMEHHBIMHU MOPCKUMHU BTOPXKCHUAMU, TOI'/Ia KaK B MEJTYy MTPOU30ILIA TPOAOJIKUTEIIbHASA
MOpCcKasi TpaHcrpeccus, mpuBeAmas K GopMupoBaHuio kapOoHaTHEIX TaThopM. ONHAKO JIOKaJbHBIE PErPeCcCUBHBIC
SMM30/Ibl YKA3bIBAIOT HA MIEPUOINICCKYIO U3OJIIHI0 OacceiiHa, BO3MOXKHO, H3-32 TEKTOHHYECKHX 0aphepOB MM IBCTA-
TUYECKUX MMOHMKCHUH YPOBHS MOPS, YTO YCIOKHIET PEKOHCTPYKIMH ajieocpe]]. McecnenoBanue mogdaepKkuBacT BaXHOE
B3aMMOJICHICTBHE II00ANTBHOM YBCTATUKU U PETHOHATBHON TEKTOHUKH MPY MOJICITHPOBAHUY APEBHUX U3MCHCHHUI YPOBHS
Mopsi. Takol KOMILICKCHBIH OX0JT K MOJICITH, IIOBBIIIAET TOYHOCTH MaJeoreorpagpmIecKix peKOHCTPYKIUN U yITydIIaeT
MIPOTHO3UPOBAHNE Ka4eCTBA KOJUIGKTOPOB M paclpeieieHuss (IIOHI0YIOPOB. DTH Pe3yIbTaThl 0COOCHHO LECHHBI IS
He(pTera3zoBoil pa3BeKH, MOCKOJIBKY IIOMOTAIOT BRISBISTH CTPATUTpaHUICCKIE JTIOBYITKA W ONITUMH3UPOBATH OYPEHUS B
HCCIIeAyeMOM perroHe. JlanpHeiie neeeJ0BaHus, TOOJIHEHHBIE OnocTpaTurpadueil 1 130TOMHOE TaTUPOBAHUE, T103-
BOJIAT YTOYHUTH XpOHOCTpaTI/IFpa(bI/I‘IeCKI/IC CXEMBI U CHU3UTDH HEOIIPEACITICHHOCTH ITPU OILICHKE PECYPCOB B AaHAJIOTUYHBIX
OacceifHax.

Knrwouesuvie cnosa: I[lpukacnuiickas énaouna, 10pCcKO-meno8oti nepuoo, Koreobauus Mupo8o2o oKeauda, mpanHcepeccuu-
pezpeccuu, 0caoKoHaKonjenue, nanieoceozpagpus, KoaieKkmopsi
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YURA-TOBASIR DOVRUNDO XOZORYANI COKOKLIYIN CONUB-SORQ HiSSOSININ
DUNYA OKEANI SOVIiYYOSININ DOYiSMOSi

Pronin N.A.
«KMG Engineeringy MMC-nin Atirau filiali, Qazaxistan Respublikasi
060097 Atirau vilayati, Atirau §., Nursaya mr., prospekt Elorda, bina 10: n_pronin@bk.ru

Xiilasa. Yura-Tobasir dovriiniin kegidindo Conub-Sargi Xozar hovzasinds bas veran doniz saviyyasinin doyiskon-
liyinin aragdirilmasi regionun paleocografi tokamiiliinoe va karbohidrogen potensialina dair mithiim moalumatlar1 ehtiva
edir. Homin hovzanin asas neft vo qaz yataqlarindan gétiiriilmiis kern niimunalori otrafli tohlil edilorok, dayaz doniz
selflorindon baglamig sobxa tipli evaporit hovzalarins va fluvio-delta sistemlorine gador dinamik ¢okiintii miihitlarini oks
etdiron qumdaslarindan, gilli sistlordon, shongdaslarindan vo evaporitlordan ibarat forgli litoloji sekvenslor miisyyon
edilmigdir. Belo variyasiyalar Pangeyanin parcalanmasi, orta okean silsilalorinin foaliyyatinin giiclonmasi va iglim
doyisikliklori (masalon, Tobasir dovriindo istixana soraiti) kimi genigmiqyash qlobal amillorin, hamginin ¢6kmo,
halokinez (duz giinbazlarinin haroksti) va yaxinliqdaki qalxmis arazilorden epizodik olaraq klastik materiallarin daxil
olmasi kimi regional tasirlorin kombinasiyasi naticasinds bas vermisdir. Sekvens stratigrafiyasi Yura vo Tobasir dovrlori
arasinda koskin forglari vurgulayan yiiksok rezolyusiyali transqressiv-reqressiv dovrlori askar edir. Bels ki, Yura dovrii
qisa middatli doniz transqresiyalari ilo miisayiot olunan geyri-daniz, gél vo alliivial diizenlik soraiti ilo xarakterizo olunsa
da, Tabasir dovriinds uzunmiiddotli doniz transqressiyasi bas vermis vo genis karbonat platformalarinin inkisafina sabab
olmusdur. Lakin, lokal reqressiv epizodlar, ehtimal ki, tektonik mahdudiyyatlor va ya evstatik doniz saviyyasinin enmasi
naticasindo hovzonin araliglarla mohdudlasdigini gostorir ki, bu da paleh6vzo miihitinin rekonstruksiyasinu ¢atinlosdirir.
Tadqiqatimiz qadim doniz saviyyasinin dayisikliklorinin modellagdirilmasindo global evstaziya v regional tektonikanin
kritik garsihigli olagesini 6n plana ¢ixardir. Bu ciir inteqrasiya olunmus modellor paleocografi rekonstruksiyalarin
doqiqliyini artirir vo kollektor keyfiyyatinin va 6rtiik siixurlarinin paylanmasiin prognozlagdirilmasini yaxsilasdirir. Belo
tapintilar, xiisuson do Tengiz-Kasaqan regionunda stratiqrafik talolorin miisyyonlosdirilmasine vo gazma ilo bagh
hodoflorin optimallagdirilmasina imkan yaratdigi ti¢iin karbohidrogenlorin axtarisinda xiisusils alveriglidir. Biostratigrafik
zonalagdirma va izotop kimi slava tadqigatlar analoji hovzalor tiglin resurs qiymatlondirilmasindaki geyri-miioyyanliklori
azaldarag, xronostratigrafik manzaroani tokmillosdirs bilor.

Acar sozlor: Xazaryani ¢okaklik, yura-tabagsir dovrii, diinya okeanimin dayigmasi, transqressiya-reqressiya, ¢okiintii-
toplanma, paleocografiya, kollektor
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DISTRIBUTION PATTERN OF MIOCENE-PLIOCENE DEPOSITS
IN THE NORTHERN ABSHERON STRUCTURES

Rzayeva S.M.%, Mirzeyev K.1.2, Feyziyev K.B.3
!Department of oil and gas geology, Geological Exploration Faculty,
Azerbaijan State Oil and Industry University, Azerbaijan
34, Azadlig Avenue, Baku, AZ1010: sevinch.rzayeva@asoiu.edu.az
2Ministry of Science and Education of the Republic of Azerbaijan,
Institute of Geology and Geophysics, Department of biota evolution and
geological events correlation, Azerbaijan
H. Javid Ave., 119, Baku, AZ1073: mirzeyevk36@gmail.com
3Master's degree, Department of oil and gas geology, Geological Exploration Faculty,
Azerbaijan State Oil and Industry University, Azerbaijan
34, Azadlig Avenue, Baku, AZ1010: kenanfeyziyev8@gmail.com

Summary. North Absheron region is a geologically rich and complex zone. In this area, sediments from the Miocene
and Pliocene periods are widely distributed. During the Miocene period, marine conditions predominated, while in the
Pliocene period, tectonic activity and erosion processes led to the formation of mixed marine-terrestrial sediments.

Key oil and gas fields in the region, such as the Absheron Bank and the Hamdam-Garabagh provide important insights
into the distribution and development of Miocene and Pliocene sediments. Research conducted in these fields shows that
the distribution of sediments is closely linked to tectonic uplifts and subsidence, as well as changes in sea level. Miocene
sediments are primarily of marine origin consisting of clay and sandy layers, while Pliocene sediments are of mixed
marine and terrestrial origin.

The spatial and lithological differentiation of Miocene—Pliocene sediments in the Northern Absheron reflects the re-
gion’s dynamic tectonic evolution. Miocene deposits are predominantly marine and were formed under relatively stable
subsidence conditions, whereas the Pliocene sediments record the increased tectonic activity and erosional input from
continental sources. Structural highs and synclines played a fundamental role in controlling sediment accumulation and
preservation.

Paleogeographic models demonstrate a shift from open marine to more restricted, deltaic and fluvial environments
from the Miocene into the Pliocene. Facies analysis confirms the existence of porous sandstone reservoirs interbedded
with clay-rich sealing units. These geological features enhance the hydrocarbon potential of the Miocene—Pliocene suc-
cession.

Keywords: Miocene-Pliocene sediments, The Northern Absheron structures, Tectonic processes and sedimentation,
Oil and gas potential, Stratigraphic correspondence.

© 2025 Earth Science Division, Azerbaijan National Academy of Sciences. All rights reserved.

Introduction During the Miocene, marine depositional

The Northern Absheron region is geologi-
cally rich and structurally complex, forming a
significant part of the South Caspian Basin. In
this area, Miocene and Pliocene sediments are
widely distributed and play an essential role in
understanding the geological evolution and hy-
drocarbon potential of the region. These sedi-
ments reflect the influence of various geological
processes, including tectonic activity, sea-level
fluctuations, and changing sedimentation envi-
ronments.

conditions predominated resulting in the accu-
mulation of clayey, sandy, and coral-rich sedi-
ments. In contrast, the Pliocene period was
marked by increased tectonic activity leading to
the formation of mixed marine and continental
deposits. This shift in depositional environments
is clearly reflected in the sedimentary sequences
observed in key structures such as the Absheron
Sill, Hamdam, and Garabagh fields.

The aim of this study is to investigate the dis-
tribution patterns of Miocene—Pliocene sediments
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within the Northern Absheron structures and to
evaluate their hydrocarbon potential. Through
stratigraphic, lithological, paleogeographic, and
geophysical analyses, this paper seeks to provide
a detailed understanding of sediment evolution in
the region and to contribute to future geological
mapping and resource exploration efforts.

Study Area

Geological background

The North Absheron uplift zone constitutes
the offshore extension of the tectonic structures
associated with the Greater Caucasus fold-thrust
belt. This uplift is now regarded as an independ-
ent tectonic subzone situated at the southeastern-
most margin of the Absheron—Pre-Balkhan zone.
This reclassification reflects its distinct structural
and geodynamic characteristics, which differen-
tiate it from the main Absheron—Pre-Balkhan
system. The unique position and geological fea-
tures of the North Absheron uplift underscore its
significance in the regional tectonic framework
and justify its treatment as a separate structural
entity. (Abbasov, Hiiseynov, 2003).

Geologically, the North Absheron structure
is located in the Azerbaijani sector of the Caspian
Sea and includes a complex stratigraphic suc-

cesssion comprising sediments from the Creta-
ceous, Paleogene, Maikop, Miocene, and Pro-
ductive Series. The North Absheron uplift devel-
oped on a monocline base to the northeast of the
Absheron Sill Uplift. Notably, the lower section
of the Productive Series is absent from the local
stratigraphy. However, deeper drilling has re-
vealed the presence of Miocene and even Creta-
ceous sediments beneath the “Fasila” suite at
depths ranging from 2100 to 3000 meters (Auu-
3ajae u ap., 1966).

Stratigraphy: Miocene and Pliocene sedi-
ments are widely spread in the area and mainly
consist of terrigenous (sand, clay, gravel) and
carbonate (coral, marl) materials. (Anu-3ane u
ap., 1985).

Miocene Sediments: These are primarily ma-
rine in origin and more prevalent in the northern
part of the region. Sandstone, clay, and coral-rich
porous rocks dominate among Miocene deposits
(Anues u ap., 1985).

Pliocene Sediments: Tectonic activity in-
creased during the Pliocene leading to the for-
mation of mixed marine and continental sedi-
ments. These deposits are mainly found in the
southern part of the region (Sixolibayli vo b.,
1981).
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Absheron Sill Field and the Distribution of Miocene—Pliocene Sediments
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Fig. 2. Absheron Sill Field. Structural map of the roof of the Upper Productive Series (UPS)

The Absheron Sill field is located in the Cas-
pian Sea in the northern part of the Absheron ar-
chipelago. It serves as an important example re-
garding the distribution of Miocene and Pliocene
sediments. Geological and geophysical investi-
gations in this field indicate a close relationship
between these sediments and tectonic processes
(Bagirzado va b., 1987).

Miocene Sediments: The Miocene sediments
of the Absheron Sill structure include the Maikop
series, Chokrak clays, and Diatom layers, which
are mainly composed of clay and sandy strata and
were uplifted due to tectonic activity (I'amxues,
2005).

Pliocene Sediments: The Pliocene sedimen-
tary complex in the North Absheron region in-
cludes the Kala, Kirmaky, Kirmaky Upper Sandy
and Kirmaky Upper Clay formations. These de-
posits were formed under the influence of alter-
nating marine and continental depositional envi-
ronments. Their stratigraphic architecture and
spatial distribution were significantly controlled
by regional tectonic uplift and subsidence pro-
cesses, which influenced both the sediment sup-
ply and the accommodation space during the Pli-
ocene epoch (Xanuios, 1978).

Methodology

The primary objective of this study is to an-
alyze the spatial distribution of Miocene—Plio-
cene sediments within the Northern Absheron
structures and to assess their hydrocarbon poten-
tial. The research was conducted based on the
following methodological approaches:

1. Stratigraphic and Tectonic Analysis

The geological evolution of the study area
was examined through the analysis of the strati-
graphic succession and tectonic framework of the
sedimentary complexes. The lithological compo-
sition, depositional conditions, and unconformi-
ties of Miocene and Pliocene-aged formations
were identified. This approach enabled the recon-
struction of the paleotectonic development of the
region.

2. Lithological and Lithofacies Analysis

The lithological composition of the sedi-
mentary complexes was analyzed on the basis of
data obtained from borehole samples and geo-
logical cross-sections. The vertical and lateral
variations of clayey, sandy, sandy-clayey, and
marly limestone layers were evaluated to deter-
mine their depositional environments and reser-
voir potential.
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3. Paleogeographic Reconstruction

The depositional environments (marine, del-
taic, continental, etc.) that existed during the Mi-
ocene and Pliocene periods were reconstructed
using paleogeographic data. The distribution pat-
terns and depositional rhythms of the sediments
were analyzed to develop lithofacies models.

4. Interpretation of Geophysical Data

The subsurface structure of the study area
was investigated using seismic exploration data
and well log interpretations. These data were
used to identify anticlinal and synclinal struc-
tures, major discontinuities, and hydrocarbon
traps. Structural maps and profile sections were
constructed accordingly.

5. Regional Comparative Analysis

The Northern Absheron structures were
compared with adjacent geological regions (e.g.,
Absheron Ridge, Karabakh, Caspian offshore ar-
eas) to better understand the sedimentary and tec-
tonic evolution at a regional scale. This compar-
ative approach provided a broader context for in-
terpreting the local geological framework.

6. Cartographic Representation and Modeling

The spatial dynamics and reservoir potential
of the sedimentary units were modeled on the ba-
sis of structural and lithofacies maps. Strati-
graphic cross-sections and sediment distribution
schemes were developed to preliminarily assess
potential hydrocarbon accumulations.

Results

Distribution Patterns

The distribution of Miocene-Pliocene sedi-
ments in North Absheron structures is governed
by the following patterns:

« Tectonic activity plays a central role in
sediment distribution. Sea-level changes and tec-
tonic subsidence favored marine sedimentation
during the Miocene. In the Pliocene, uplift and
subsidence led to the mixed marine-continental
sedimentation (Xuduzado, 2016).

« The prevalence of marine conditions in the
Miocene and increasing terrestrial conditions in
the Pliocene defined sediment distribution
(Ucwmaiinos, ['acanos, 1966).

« Sediment distribution is also controlled by
depositional environments. In the Miocene, slow
sedimentation in marine settings led to thin-bed-
ded deposits. In contrast, Pliocene deposits are
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thicker due to tectonic activity and erosion
(IToramos, 1954 ).

« A stratigraphic conformity exists between
Miocene and Pliocene layers reflecting the geo-
logical history and tectonic evolution of the re-
gion (Salmanov va b., 2011).

Hydrocarbon Potential of the Absheron Sill
Field

Hydrocarbon deposits have been discovered
in the Miocene and Pliocene sediments of the
Absheron Sill field. Industrial-scale oil and gas
flows have been obtained from wells drilled into
the Maikop series of the Miocene, Kala and Kir-
maky layers of the Pliocene (Salmanov va b.,
2014). This field provides critical data to evalu-
ate the hydrocarbon potential of the region.

The integration of stratigraphic, lithological,
and geophysical data allowed the identification of
key depositional trends within the Miocene—Plio-
cene sequences. The results confirm that sediment
thickness and facies variations are strongly con-
trolled by tectonic activity and paleogeographic
conditions. Lithofacies analysis revealed the pre-
dominance of sandy-clayey facies in Pliocene for-
mations, which correspond to favorable reservoir
zones. Seismic and well log data delineated struc-
tural traps associated with the Absheron Sill and
Hamdam-Garabagh uplifts. These traps are criti-
cal to understand hydrocarbon accumulation pat-
terns in the region. Comparative analysis with ad-
jacent regions reinforced the unique tectonic and
sedimentary dynamics of the Northern Absheron.
Cartographic modeling further validated the spa-
tial correlation between uplift zones and hydrocar-
bon-bearing layers.

The Hamdam-Garabagh field located in
North Absheron features a geologically complex
structure. Miocene and Pliocene sediments are
widespread throughout the area (Yusifzado,
2012). According to the structural map prepared
on the basis of the roof of the Qirmaki layer, the
Garabagh structure appears as an independent
uplift at the 3300 m closing isohypse, while at the
3400 m isohypse, the Hamdam and Garabagh up-
lifts form a single anticline. The Hamdam-
Garabagh uplift is 16.6 km long, 2.0-2.3 km
wide, and covers an area of 35.7 km?. Dip angles
in the Hamdam structure reach up to 12° on the
northeast flank and up to 18° on the southwest
flank (Yusifzado, 2011).



S.M.Rzayeva et al. / Stratigraphy, petroleum sedimentology, geochemistry 1 /2025, 63-70; DOI: 10.35714/ggistrat20250100015

9300

Map Key:

E Contour interval:

DN\

.?090

Fig. 3. Garabagh structure. Structural map based on SH-I1 (Upper Productive Series) horizon

Conclusion

The distribution of the Miocene-Pliocene
sediments in Northern Absheron structures is
closely related to tectonic processes, paleogeo-
graphic conditions, and sedimentation environ-
ments. Investigation of these sediments provides

REFERENCES

Abbasov A.K., Huseynov H.M. Regularity of change of
power and lithofacies features of Meso-Kainozoic de-
posits and the prospects of their oil-gas-contents within
the limits of the South-Caspian hollow. News of Azer-
baijan High Technical educational institutions, ASOA,
2003, No. 6, pp. 15-23 (in Azerbaijani).

Aliyev A.l., Bagirzade F.M., Bunyat-Zade Z.A. et al. Oil
and gas fields and prospective structures of the Azer-
baijan SSR. EIm. Baku, 1985 (in Russian).

Alizadeh A.A., Akhmedov G.A., Akhmedov A.M., Aliyev
A.K., Zeynalov M.M. Geology of oil-gas fields in Azer-
baijan. Nedra. Moscow, 1966, 392 p. (in Russian).

Ali-Zadeh A.A., Salayev S.G., Aliyev A.L. Scientific esti-
mation of oil- and gas-bearing of Azerbaijan and South
Caspian Basin. EIm. Baku, 1985, 250 p. (in Russian).

Bagirzade F.M., Kerimov K.M., Salaev S.H. Oil and gas
potential and deep structure of the South Caspian meg-
adepression. Azerbaijan State Publishing House. Baku,
1987, 304 p. (in Azerbaijani).

Hajiyev F.M. Main geostructural elements in the
Azerbaijani sector of the Caspian Sea and their
hydrocarbon prospects based on new geological and
geophysical data. XXXVIII “Tectonics of the Earth's

critical insights into the geological evolution of
the region. Future studies can contribute to more
precise geological mapping of the area and assist
in the exploration of natural resources
(FOcud3ane, 2014).

JUTEPATYPA

AmeB A.W., barup-3ane ®.M., bynunar-3ane 3.A. u ap.
MecropoxxaeHuss HepTH M ra3a — MEepPCIEeKTHBHBIE
cTpykTypsl Azep6. CCP. Onm. baky, 1985.

Amu-3ame A.A., Axmenos I'.A., Axmenos A.M., AnueB
A K., 3eitnanoB M.M. I'eonorus He(TSIHBIX U Ta30BBIX
MecTopoxkaeHnid AsepOaiimkana. Henpa. Mocksa,
1966, 392 c.

Amn-3age A.A., Canaes C.I., AmueB A.M. Hayunas
OLICHKAa NepcrekTHB HedrerazoHocHocTH A3sepbaii-
mxana u FOxxnoro Kacrmst n HanpaBieHHe TTOMCKOBO-
pa3BenouHbIX paboT. Onm. baky, 1985, 250 c.

Tl'amxreB .M. OCHOBHBIE T€OCTPYKTYpPHBIE 3JIEMEHTHI a3ep-
GaifpkaHckoro cexropa Kacmmiickoro Mopsi M HepCrieK-
THBBI MX He()TEra30HOCHOCTH B CBETE HOBBIX T€0JIOT0-Te0-
(u3myeckrx MaTepraoB. TeKTOHMKA 3eMHON KOPbI 1 MaH-
THU. TeKTOHMYecKre 3aKOHOMEPHOCTH Pa3MEIICHUS TO-
ne3HbIX uckonaeMbix Matepuansl XXXVIII Textonnue-
ckoro coBemfanus, T. 1, TEOC. Mocksa, 2005, c. 116-120.

HUcwmaiinos K.A., 'acanoB N.C. CoBpeMeHHas CTPyKTypa
OxH0-Kacnniickoii BialuHbI 1 €€ CBSI3b C NIyOMHHOMN
TEKTOHHUKOH (B CBETE HOBBIX JaHHBIX T'€OJIOTHH U I'eo-
¢usukn). B kn.: 'eodusnueckas passeaka Ha Kacrnii-
ckom Mope. Henpa. Mockasa, 1966, ¢. 101-120.

67



S.M.Rzayeva et al. / Stratigraphy, petroleum sedimentology, geochemistry 1 /2025, 63-70; DOI: 10.35714/ggistrat20250100015

crust and mantle. Regularities of tectonic displacement
of mineral deposits”, Vol. I, EEOS. Moscow, 2005,
pp. 116-120 (in Russian).

Ismayilov G.A., Hasanov |.S. Modern structure of the
South Caspian depression and its relation to deep tec-
tonics. Geophysical exploration in the Caspian Sea.
Proceedings of the Azerbaijan Scientific Research In-
stitute, Issue XVII, Nedra. Leningrad, 1966, pp. 101-
120 (in Russian).

Khalilov A.G. Stratigraphy of Azerbaijan. Baku, “Elm”
Publishing House. 1978, 162 p. (in Russian).

Khuduzade A.l. Formation and oil-gas content of thrust
type structures in north-western part of Absheron archi-
pelago. Azerbaijan Qil Industry, 2016, No. 4, pp. 13-18
(in Azerbaijani).

Potapov I.I. Absheron oil region. Geological characteris-
tics. Publishing house of the Academy of Sciences of
Azerbaijan SSR. Baku, 1954, 542 p. (in Russian).

Salmanov A.M., Maharramov B.l., Huseynov R.M. As-
sessment of oil and gas potential based on paleogeolog-
ical study of the Oligocene—Miocene of Western Ab-
sheron. Azerbaijan Oil Industry, No. 3, 2011 (in Azer-
baijani).

Salmanov A.M., Maharramov B.I., Yusifov M.N. Assess-
ment of oil and gas potential based on paleogeological
studies of the Paleogene—Lower Miocene sediments of
Azerbaijan. Scientific Bulletin “Azerbaijani Geolo-
gist”, No. 18, 2014 (in Azerbaijani).

Shikhalibeyli A.Sh., Agabeyov M.G., Alizade S.A., et al.
Main tectonic features of Azerbaijan (Explanatory note
to the tectonic map of Azerbaijan. Scale 1:500000).
Baku, 1981, 30 p. (in Azerbaijani).

Yusifzade Kh.B. Achievements in geological exploration
works in Azerbaijan during the years of independence.
Azerbaijan Oil Industry, No. 7-8, 2012, 9 p. (in Azer-
baijani).

Yusifzade Kh.B. Current situation and prospects for geo-
logical exploration and production in the oil and gas in-
dustry of Azerbaijan. Azerbaijan QOil Industry, No. 8,
2011, 9 p. (in Azerbaijani).

Yusifzade Kh.B. State of exploration and development of
oil fields in Azerbaijan and their development potential.
Regional Association (ERRA) Conference, Baku, Oc-
tober 27-28, 2014, 8 p. (in Russian).

68

[Moranos N.M. Amueponckas HereHocHast 0bnacTh. ['eo-
JIOTHYecKasi XapakTepucTHKa. M3narenmscTBo Akaje-
MuH Hayk Azep6aiipkanckoit CCP. baky, 1954, 542 c.

XammnoB A.I'. Crparturpadus Azepbaiimkana. Onm. baky,
1978, 162 c.

HOcugzane X.b. CocrostHue pasBenkd M pa3pabOTKH
He(TSIHBIX MECTOPOXIEHNH A3epOaiipkaHa U MOTEH-
nuan ux passurtus, Jlokiman Ha kKodepeHmmu Perwo-
HanpHOU acconmanmu (ERRA) Baky, 27-28 okrsa0ps
2014, 8 c.

Abbasov A.K., Hiiseynov H.M. Conubi Xozor ¢okokliyinin
Mezo-Kaynozoy ¢dkiintiilerinin qalmlignin va litofasial
xiisusiyyotinin doyismo ganunauygunlugu vo neftlilik-
qazliliq perspektivliyi. Azarbaycan Ali Texniki maktab-
larinin xabarlori, ADNA, 2003, Ne 6, s. 15-23.

Bagirzado F.M., Korimov K.M., Salayev S.H. Conubi
Xozor meqagokakliyinin neft-qazlihigi va dorinlik
qurulusu. Azorbaycan Dovlot Nogriyyati. Baki, 1987,
304 s.

Xuduzade 9.1. Abseron arxipelaqmin simal-qorb hisso-
sindo istogolmo xarakterli strukturlarm formalagmasi
vo neft-qazliligi. Azorbaycan Neft Tosorriifati, 2016,
Ne 4,s.13-18.

Salmanov ©.M., Moharramov B.I., Hiiseynov R.M. Qorbi
Abseronun Oligqosen—Miosen paleogeoloji tadqiqins
osason neft-qazliliq perspektivliyinin qiymatlondiril-
mosi. Azorbaycan Neft Tosorriifati, Ne 3, 2011.

Salmanov ©.M., Mohorromov B.1., Yusifov M.N. Azor-
baycanin Paleogen—Alt Miosen ¢okiintiilorinin paleo-
geoloji tadqiqine asason neft-qazliliq perspektivliyinin
giymatlondirilmosi. “Azarbaycan geoloqu” elmi biille-
teni, Ne 18, 2014.

Sixalibayli ©.S., Agaboyov M.Q., Olizado S.O. vo b.
Azorbaycanin  tektonikasinin  osas  xiisusiyyatlori
(Azarbaycanin tektonik xoritasing izahli qeyd. Miqyas
1:500000). Baki, 1981, 30 s.

Yusifzado X.B. Miistoqillik illorinde Azoerbaycanda apa-
rilmis geoloji-kasfiyyat islorinds slds edilmis nailiy-
yatlor. Azarbaycan Neft Tosorriifati, Ne 7-8, 2012, 9 s.

Yusifzado X.B. Azorbaycan Respublikasint neft-gaz
sonayesinin geoloji-kosfiyyat vo hasilat sahasinin
milasir vaziyyoti va perspektivlori. Azorbaycan Neft
Tosarriifat, Ne 8, 2011, 9 s.



S.M.Rzayeva et al. / Stratigraphy, petroleum sedimentology, geochemistry 1 /2025, 63-70; DOI: 10.35714/ggistrat20250100015

3AKOHOMEPHOCTH PACIIPOCTPAHEHU S MUOIEH-IJIMOIEHOBBIX OTJIOKEHUM
B CEBEPO-ABIIEPOHCKHUX CTPYKTYPAX

P3aesa C.M.%, Mup3oes K.1.%, ®eiisues K.B.°
Kagpeopa 2eonozuu negpmu u 2aza, I'eonozopaszsedounviii paxynvmem,
A3epbatiodcancKkul 20Cy0apCcmeentbill yHusepcumem Hemu u npomsiuLieHnocmu, Azepoaiioxcan
AZ1010, baky,npocnexm Asaonvie, 34: sevinch.rzayeva@asoiu.edu.az
2Munucmepcmeo nayku u obpasosanus Pecnybauxu Asepbaiioxcan,
Hncmumym eeonozuu u ceogusuxu, Omoen 36onoyuu 6UOMsl U Kopperiyuu
eeonoeuueckux cobvimuil, Azepbaiiodican,
AZ1073, Baxy, npocn. I [{acasuoa, 119: mirzeyevk36@gmail.com
$Mazucmp kagedpor 2eonoeuu negpmu u 2aza, I'eonozopazeedounsiii paxyivmen,
A3zepbatiodcanckuil 20Cy0apCcmeer blll yhusepcumem Hemu u npomviutieHnocmu, Azepoaiiodican
AZ1010, baky, npocn. Azaonvie, 34,: kenanfeyziyev8@gmail.com

Pe3tome. CeBepHBIE AOIICPOHCKUN PETHOH SIBIICTCSI TEOJOTHUECKH OOTaTOW M CIOXKHON 30HOH. MHOIICHOBBIE U
IUTHOIIEHOBBIE OTJIOKCHHMS IIMPOKO PACIPOCTPAHEHHI B 3TOH 001acTH. CMeIIaHHbIE OTIIOKEHUS 00Pa30BaIINCh B PE3YITh-
TaTe JTOMHUHHUPOBAHUS MOPCKUX YCIOBHH B MHOLICHOBBII NEPHOJ, a TAK)Ke TEKTOHWYECKOW aKTUBHOCTH M 3PO3HOHHBIX
IIPOLIECCOB B TUTHOIICHOBBIA NEPHOI.

Pactipenenenne n pa3BUTHE MHOIICHOBBIX U IIMOLEHOBBIX OTJIOXKEHHWH HA OCHOBHBIX HE(TEra3oBBIX MECTOPOXKIE-
HUSIX peruoHa, Takux kak A6mepon Kynecn u Xamaam-Kapabax, npeocTaBiIsioT BaXHY0 HHPOPMAIUIO I T€0JI0T U~
YCCKHUX HCCHG}IOBaHHﬁ. HCCJ’IC}IOBaHI/IH, MPOBCACHHBIC Ha 3TUX MECTOPOXKIACHHAX, MOKA3bIBAIOT, YTO pacnpeAacICHUC
0CaJIKOB TCCHO CBA3aHO C TCKTOHUYCCKUMU MOJHATUAMU U OITYCKaHUAMU, a TAKKC C USMCHCHUAMU YPOBHA MOPs. Muo-
IICHOBBIC OTJIOKCHUA B OCHOBHOM HMCIOT MOPCKOE€ IMPOUCXOKIACHUEC U COCTOAT M3 INIMHUCTBIX U NIECYAHBIX CJIOCB, B TO
BpeMsI KaK IUTMOIICHOBBIC OTJIOKEHHS UMEIOT CMEIIaHHOE MOPCKOE U Ha3eMHOE ITPOUCXOKACHHUE.

[IpocrpancTBeHHas U auTojOrnueckas quddepeHmanys MUOICH-TUIHOIEHOBBIX oTiIoXxeHuil B CeBepHOM AOrre-
pOHE OTpaXkaeT AMHAMUYHYIO TEKTOHHUYECKYIO 9BOTIONHNIO perioHa. OTIIOKESHHUS MUOIIEHA ITPEUMYILECTBEHHO MOPCKOTO
MIPOHUCXOKACHHS U CHOPMHUPOBAHBI B YCIOBUAX OTHOCHTENBHO CTAOMIBHOTO MOTPYKEHHS, TOT/]a KaK IIHOLEHOBBIE OT-
JIOKEHHS CBUIETEIBCTBYIOT O BO3POCIICH TEKTOHNIECKOW aKTUBHOCTH M TIOCTYIIIICHUH SPO3MOHHOTO MaTepHaia ¢ KOH-
TuHEeHTa. CTPYKTYpHbIE OJHATHS ¥ CHHKIIMHAIN UTPANIX KIFOYEBYIO POJIb B aKKYMYJISALUH M COXpaHEHHH ocankoB. CTpa-
TUrpaduuecKas KOppesus 10 OCHOBHBIM MECTOPOXKICHUSAM YKa3bIBaeT Ha IOCIIEI0BATEIBHBIE 0Ca0YHbIE IINKJIbL, ITpe-
pBIBacMbIE PETHOHAIBHBIMHU HECOTIACHSIMHU.

[Maneoreorpaduyeckue MoJEIH IEMOHCTPUPYIOT IIEPEXOJI OT OTKPBITBIX MOPCKUX YCIIOBHH B MHOLIEHE K OoJiee orpa-
HUYCHHBIM JCJIBTOBBIM U PEYHBIM YCJIOBUAM B IJIMOILICHE. CDaL[I/IaJ'H)HI:Jﬁ aHaJIUu3 MOATBEPIKAACT HATNIUEC TOPUCTHIX TIEC-
YaHUKOBBIX KOJIJIEKTOPOB, YCPCAYIOHIUXCSA C ITTMHUCTBIMU IMOKPBIIITKAMHU. OTH T'e0JOTMYECKUE OCO6CHHOCTI/I YCUIINBAKOT
He(bTel"a30BLII71 noTCHI Al MHOHeH-HHHOHeHOBOﬁ TOJIIIU.

Kniouegvie cnosa: muoyen-niuoyernogvie omuodicenus, cmpykmypol Cesepnozo Abuiepona, mekmonuueckue npo-
yeccol U ceOuMenmayus, Hegpme2azoHOCHOCHb, CMpamuepaguyeckoe coomeemcmsue

SIMALiI ABSERON STRUKTURLARINDA MiOSEN-PLIOSEN COKUNTULORININ
PAYLANMA QANUNAUYGUNLUGU

Rzayeva S.M.!, Mirzayev K.1.%, Feyziyev K.B.
Azorbaycan Doviat Neft va Sanaye Universiteti,
Neft-gaz geologiya kafedrasi, Geoloji-kasfiyyat fakiiltasi, Azorbaycan,

Balki sah., Azadlq prospekti, 34, AZ1010: sevinch.rzayeva@asoiu.edu.az
2Azorbaycan Respublikasi Elm va Tahsil Nazirliyi, Geologiya va Geofizika Institutu,
Biota tokamiilii vo geoloji hadisalorin korrelyasiyasi sobasi
Azarbaycan, H.Cavid pr., 119, Baki, AZ1073: mirzeyevk36@gmail.com
3Azarbaycan Déviat Neft va Sanaye Universiteti,

Magistr, Neft-qaz geologiya kafedrasi, Geoloji-Kasfiyyat fakiiltasi, Azarbaycan,
Baki sah., Azadliq prospekti, 34, AZ1010: kenanfeyziyev8@gmail.com

Xiilasa. Simali Abgeron regionu geoloji baximdan zangin vo miirakkab qurulusa malik bir zonadir. Bu arazids Miosen
Vo Pliosen dovrlorine aid ¢okiintiilor genis yayilmigdir. Miosen dovriinds 9sason doniz goraitinin {istiinliik togkil etmasi,
Pliosen dovriinds iso tektonik foalliq vo eroziya proseslori naticasinds garisiq név ¢okiintiilori formalagmisdir.

Abseron kiipasi yatagi vo Homdom-Qarabag yatagi kimi regionun osas neft-qaz yataglarinda Miosen vo Pliosen
¢okiintiilorinin paylanmasi va inkisafi geoloji tadqiqatlar tigiin ohomiyyatli malumatlar taqdim edir. Bu yataqlarda aparilan
arasdirmalar gostorir ki, ¢okiintlilorin yayilmasi tektonik qalxma vo enmalorls, homginin doniz saviyyasinin doyismasi ilo
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six alagadardir. Miosen ¢okiintiilari asasen daniz mangali olub, gilli vo qumlu tobagalordan ibaratdir, Pliosen ¢okiintiilari
iso qarisiq doniz vo quru mansalidir.

Miosen—Pliosen ¢okantilorinin Simal Abgeron bdlgasindoki mokan va litoloji diferensiasiyasi regionun dinamik
tektonik inkisafini1 oks etdirir. Miosen dévriino aid ¢okantilor asason doniz mansalidir vo nishoton sabit ¢6kmo soraitindo
formalagmigdir. Pliosen dévriinds iso tektonik foalligin artmasi va kontinental manbsli eroziya materiallarinin daxil
olmasi miisahido olunur. Strukturlu gabariglar vo sinklinallar ¢okantilorin yigilmasi vo qorunmasinda miihiim rol
oynamisdir.

Paleocografi modellor Miosendan Pliosina kegid dévriinds agiq doniz soraitinden delta vo ¢ay miihitlarina dogru
doyisikliklori gostorir. Geofiziki molumatlar bu kegid zonalar1 ils slagsli goxsayli karbohidrogen tolslorini iiza ¢ixarir.
Fasiya tohlili, gil torkibli ortii laylart ilo ndvbalonmis mesamali qumdasi kollektorlarinin méveudlugunu tosdiglayir. Bu
geoloji xiisusiyyatlor Miosen—Pliosen ¢okantilarinin neft-qaz potensialini artirir.

Agar sozlar: Miosen-Pliosen ¢okiintiilori, Simali Abseron strukturlar, Tektonik prosesiar va sedimentasiya, Neft-qaz
potensiali, Stratigrafik uygunlug
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Website: geology-earthscience.com

ADVANCES IN SEISMIC INTERPRETATION
06-08 October, 2025, Kuala Lumpur, Malaysia

Website: https://seg.org/Events/Events-Calendar/

EGCE 2025 — 2ND EURASIA GEOSCIENCE CONGRESS & EXHIBITION
02-06 November, 2025, Antalya, Tiirkiye

Website: https://eurasiacongress.org

6th SYMPOSIUM OF THE COMMITTEE ON SPACE RESEARCH (COSPAR):
SPACE EXPLORATION 2025: A SYMPOSIUM ON HUMANITY’S CHALLENGES AND
CELESTIAL SOLUTIONS “COSPAR 2025”
3-7 November 2025, Nicosia, Cyprus

Website: https://cospar2025.org/

ICSE-12 — 12TH INTERNATIONAL CONFERENCE ON SCOUR AND EROSION
4-7 November, 2025, Chongqging, China

Website: https://www.issmge.org/filemanager/article/1213/First_Announcement_ICSE-12_2025.pdf

5TH IPGC - INTERNATIONAL PROFESSIONAL GEOLOGY CONFERENCE
5-7 November 2025, Zaragoza, Spain

Website: https://www.5th-ipgc.com/

AMERICAN GEOPHYSICAL UNION - ANNUAL MEETING
15-19 December, 2025, New Orleans, United States

Website: https://www.agu.org/Plan-for-a-Meeting/AGUMeetings
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Stratigraphy, petroleum sedimentology, geochemistry 1/2025

https://www.isjss.com

GUIDE FOR AUTHORS

The editorial board of a journal "Stratigraphy, petroleum sedimentology, geochemistry™ accepts
papers, reviews and brief information. Manuscripts should be submitted in Azerbaijani, Russian and
English.

Articles, after publication, are assigned an individual DOI identifier
The title of the manuscript

(font: Times New Roman (TNR) — 12 pt., all letters in the Title capital, bold, should be placed
symmetrically relatively the middle of page along the width of text margin (16.5 cm), then — type the
author’s last name then initials, in one space). Title should be given in the original language of the
manuscript in line with Russian and English translation.

Author’s names and initials and affiliation

(font: — 11 pt, lower-case letters, should be placed symmetrically relatively the middle of page,
text margin. Then, below, type the title of the affiliation, its mail address and after the colon — e-mail
address of the corresponding author (for contacts and correspondence at all stages of the review pro-
cess, publication, and in the period after publication). Font: — 11 pt, italics, letters lower-case, should
be placed symmetrically relatively the middle of page along the width of text margin. Email address
of the corresponding author indicates that the author will handle correspondence at all stages of ref-
ereeing and publication, also post-publication.

Authors should be indicated as follows: first is the last name then initials. If the authors work in
different affiliations, after initials should be put superscript. After the authors’ last name and initials,
in the next line the respective superscript should be placed, corresponding to the affiliation of the
authors. For instance, such as below,

Ismail-Zadeh A.J.1, Musyaev Sh.D.2, Veliyev Z.A
!Geology and Geophysics Institute, Azerbaijan National Academy of Sciences
119, H. Javid Ave., Baku, Azerbaijan, AZ1073: arifismail@mail.ru
2“AzerGold” CJSC
M.Mushfig Str., 2H, Baku, Azerbaijan, AZ1004

Summary

Please provide Summary of 200 to 250 words describing the objectives of the research, and the
rationale and methods (if relevant), should be included. The word “Summary” should be bold. Both
the word “Summary” and the text should have font: — 11 pt, lower-case letters. The text in Summary
should not contain formula. References should be avoided. Also, non-standard or uncommon abbre-
viations should be avoided, but if essential they must be defined at their first mention in the abstract
itself. The width of the text should not exceed 13.5 cm and should be placed symmetrically relatively
the middle of page. Single space between lines should be considered. Summary should be given in
the original language of the manuscript, also in Russian and English and contain 200-250 words.
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Keywords

Immediately after the abstract in a single space provide a maximum of 7 keywords, avoiding
general and plural terms and multiple concepts (if possible, avoid, for example, 'and’, 'of'). The word
“Keywords” with colon should be bold and italic. After the colon the keywords should appear italic
and separating from each other by comma. The keywords will be used for indexing purposes. After
two spaces Introduction should come.

Introduction

State the objectives of the work and provide an adequate background, avoiding a detailed litera-
ture survey or a summary of the results.

Requirement to manuscript design

There are no strict requirements on consequent enumeration of the titles in the manuscript. Au-
thors can put title in any style or format as long as the titles in the manuscript are consistent. Authors
can select to either enumerate each title or not to enumerate. Titles and subtitles are indented in the
text by separate line on the line with an indentation and are printed by bold font — 14pt (for titles) and
12pt (for subtitles). Their appearance begins on the left margin of the text.

Text of the manuscript

Each paragraph begins with indentation of 1 cm from the left margin of the column. The spaces
between lines in the text are 1.5 interval, the text of the paper is printed in the MW. Recommended
font: 14pt (Times New Roman). The other fonts (Helvetica, Arial and etc.), should be avoided. The
papers are presented in Azerbaijani, Russian, or English languages. However, if presented in Azer-
baijani language, please, ensure to provide the Russian version of the manuscript. Overall, the pref-
erence will be given to the papers presented in English.

The text of the paper should be formatted (in particular, all lines should be justified from left and
right without leaving the margins of the text), should be edited and checked from the spelling view-
point, special geographical terms and signs (in the international SI system).

Page format

Page format corresponds to A4 format, (21,0x29,7cm). Margins: from left 3 cm, right — 1.5 cm,
from top and bottom — 2 cm. Number all manuscript pages consecutively in the lower right corner.

Material and methods

Provide sufficient details to allow the work to be reproduced by an independent researcher. Meth-
ods that are already published should be summarized, and indicated by a reference. If quoting directly
from a previously published method, use quotation marks and also cite the source. Any modifications
to existing methods should also be described.

Theory/calculation

Theory section should extend, not repeat the background to the manuscript already dealt with in

the Introduction and lay the foundation for further work. In contrast, a Calculation section represents
a practical development from a theoretical basis.

74



Guide for authors / Stratigraphy, petroleum sedimentology, geochemistry 1 /2025, 73-90

Illustrations, tables, formulas

Each figure (map, diagram, scheme, etc.) should be presented as a separate object in the end of
the text or as file in JPEG (*.jpeg, *.jpg). As a rule, their sizes should not exceed 7.75 cm in the width.
It should not exceed the width of text margin (16.5 cm) and located symmetrically relatively the
middle of page. Picture caption should be carried out by font — 12pt (bold), the caption (deciphering
of conditional signs, explanation etc.) font TNR — 12 pt in italics. Each figure and caption should be
on one page, and figure caption is under the figure.

For graphical work, you are recommended to use the following guidelines:

« For bitmap images, use the JPG/JPEG, TIF format at 300-dpi resolution, 256 grayscales.
« Vector images must be submitted in CorelDraw, Adobe Photoshop.
« For photographs, use a JPG/JPEG, TIF format at no less than 300 dpi.

Numbers and names of tables are given by font — 12pt (bold) above them. The tables should not
be huge and should not be left the boundaries of text margin. The tables should not have continuation
from one page to another. The tables should be placed in the text of the paper. Please, number tables
consecutively in accordance with their appearance in the text and place any table notes below the
table body. Each figure and its caption must be placed on the same page, with the caption directly
below the figure. Abbreviations are not allowed in the table.

Formulas are given without intermediate computation, with compulsory deciphering of symbols
using in them (immediately after formulas), with a distinct displacement of degrees and footnote
indexes, relatively the middle of page, containing this formula. Numbers of formulas are put in round
brackets near the right margin of text on one line with formula in case if they are mentioned in text.
Microsoft Equation is recommended for formulas. The width of line with formula and number of
formula should not exceed 7.75 cm.

Results and/or Discussions

Results should be clear and concise. Discussion should explore the significance of the results of
the work, not repeat them. A combined Results and Discussion section is often appropriate. Avoid
extensive citations and discussion of published literature.

Conclusions

The main conclusions of the study may be presented in a short. Conclusions section may stand
alone or form a subsection of a Discussion or Results and Discussion section, depending on the
decision of author(s), style of the research in manuscript, obtained results from theory/calculations,
etc.

Reference

Please, use the style of the References such as below. No numeration. Non-dependent on the
original language of the manuscript, References must be provided also in English. If the reference in
origin is either in Azerbaijani language or in Russian, please, translate the name of the book/arti-
cle/material in English, but put the origin of the language in parenthesis, such as (in Russian). Please,
remain the name of the Publishing House non-translated, such as Nauka, Nedra, Nafta-press, EIm,
etc.
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Example:

Garibov Y.E. Anthropogenous transformation of modern landscapes of the Azerbaijan Republic
and their optimization ways. Abstract of PhD dissertation (geography), Baku, Azerbaijan, 2013, 47

p. (in Azerbaijani).

Hasanov T.Ab. Ophiolites of Lesser Caucasus. Nedra. Moscow, 1985, 240 p. (in Russian).

Isachenko A.G. Landscape studies and physico-geographical zoning. Vysshaya shkola. Moscow,

1991, 366 p. (in Russian).

Bortnikov N.S. Geochemistry and origin of ore forming fluids in hydrothermal-magmatic sys-
tems in tectonically active zones. Geology of ore fields. VVol. 48, No. 1, 2006, pp. 3-28 (in Russian).

Examples of References for the paper submitted in English

REFERENCES

Dearing J. Magnetic susceptibility. In: Walden J., Smith
J.P., Oldfield F. (Editors). Environmental Magnetism:
a practical guide, Quaternary Research Association.
Technical Guide, No. 6, London 1999, pp. 35-62.

Dodonov A.E., Tchepalyga A.L., Mihailescu C.D., Zhou
L.P., Markova A.K., Trubikhin V.M., Simahova A.N.,
Konikov E.G. Last-interglacial records from central
Asia to the northern Black Sea shoreline: stratigraphy
correlation. Netherlands Journal of Geosciences,
Vol. 79, No. 2/3, 2000, pp. 303-311.

King J.W., Channell J.E.T. Sedimentary magnetism, envi-
ronmental magnetism, and magnetostratigraphy. U.S.
Nat. Rep. Int. Union Geod. Geophys. Rev. Geophys.
1987-1990, V. 29, 1991, pp. 358-370.

Lowrie W. Identification of ferromagnetic minerals in a rock
by coercivity and unblocking temperature properties.
Geophys. Res. Lett., Vol. 17(2), 1990, pp. 159-162.

Mammadov A.B., Aleskerov B.D. Pleistocene of Azerbai-
jan. Azerbaijan National Academy of Sciences. Insti-
tute of Geo- graphy. Baku, 2002, 70 p. (in Russian).

Pilipenko O.V., Sharonova Z.V., Trubikhin V.M., Novru-
zov Z., Karyagdy S.K., Abrakhamsen N. Study of en-
vironmental change of Karaja section rocks formation
(Azerbaijan) on results of petromagnetic research.
Earth Physics, No. 4, 2009, pp. 85-96 (in Russian).

Trubikhin V.M. Paleomagnetic method and dating of re-
gional geological events of Pontian-Caspian. New data
on geochronology of Quaternary period. Nauka. Mos-
cow, 1987, pp. 150-157 (in Russian).

JIMTEPATYPA

Dearing J. Magnetic susceptibility. In: Walden J., Smith
J.P., Oldfield F., (Editors). Environmental Magnetism:
a practical guide, Quaternary Research Association.
Technical Guide, No. 6, London, 1999, pp. 35-62.

Dodonov A.E., Tchepalyga A.L., Mihailescu C.D., Zhou
L.P., Markova A.K., Trubikhin V.M., Simahova A.N.,
Konikov E.G. Last-interglacial records from central
Asia to the northern Black Sea shore line: stratigraphy
correlation. Netherlands Journal of Geosciences,
Vol. 79, No. 2/3, 2000, pp. 303-311.

King JW. and Channell J.E.T. Sedimentary magnetism,
environmental magnetism, and magnetostratigraphy.
U.S. Nat. Rep. Int. Union Geod. Geophys. Rev. Ge-
ophys. 1987-1990, V. 29, 1991, pp. 358-370.

Lowrie W. Identification of ferromagnetic minerals in a
rock by coercivity and unblocking temperature proper-
ties. Geophys. Res. Lett., Vol. 17(2), 1990, pp. 159-162.

MawmenoB A.B., Aneckepos B.JI. Ilneiicronen Azep0Oaii-
JoxaHa. Harmon. Akan.Hayk AsepOaiimkana. MHCTH-
Tyt ['eorpadun. baky, 2002, 70 c.

IMununenko O.B., laponosa 3.B., Tpyouxun B.M., Ho-
Bpy30B 3., Kapsarast C.K., Abpaxamcen H. 3ydenue n3-
MEHEHH cpenbl hopmupoBanus mopoxa paspesa Kapa-
Joka (AzepOalikaH) 1Mo pe3ybTaTaM MeTPOMAarHATHBIX
rccienoBanuii. ®usrka 3emin, No. 4, 2009, c. 85-96.

Tpyouxur B.M. [1arreoMarHuTHBIN METO U TaTUPOBAHUS
PETUOHAJIIBHBIX TI'€OJOTUYCCKUX coObrtuii ITonro-Kac-
musa. Howie JAHHBIC IO I'€OXPOHOJIOIMU YCTBEPTHUY-
Horo nepuona. Hayka. Mockga, 1987, c. 150-157.

Example of References for the paper submitted in Azerbaijani (or Russian) languages

ODOBIYYAT

Azaorbaycan Respublikast shalisinin  siyahiyaalinmast.
2009-cu il. XIX cild, Baki, 2011, 820 s.

Azarbaycan Respublikasimnin konstruktiv cografiyasi. (Bu-
dagov B.O. redaktasi altinda). 3 cildds, 111 cild, Avro-
pa. Baki, 2003, 256 s.
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Alizade E.K., Tarikhazer S.A. Exomorphodynamics of
mountain relief and its estimation. Victory. Baku, 2016,
236 p. (in Russian).

Budagov B.A. Modern natural landscapes of the Azerbai-
jan SSR. EIm. Baku, 1988, 135 p. (in Russian).
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Ibrahimov T.O. Landsaft tadgigatlart vo onlarin ekoloji
problemlori. EIm. Baki, 2015, 384 s.

Qaribov Y.©. Azarbaycan Respublikasinin miiasir land-
saftlarinin antropogen transformasiyasi. Mars Print.
Baki, 2011, 299 s.

Qaribov Y.O. Azarbaycan Respublikasi tobii landsaftlari-
nin optimallagdiriimasi. AzTU mothoasi. Baki, 2012,
216 s.

Mammadov Q.S. Torpagsiinasliq va torpaq cografiyasinin
asaslart. Elm. Baki, 2007, 660 s.

Mammadov R.M. Azarbaycanda landsaft planlagdiriimasi
(ilk tacriibs va tatbiq). Baki, 2009, 142 s.

Namazova S.N. Xiz1 inzibati rayonunun davamli inkisafi
Vo landsaft planlagdiriimasmin giymatlondirilmasi. Pe-
dagoji Universitet Xoborlori, tobist elmlori bolmasi,
No. 4, 2014, s. 70-72.

Siileymanov M.O. Azarbaycanin tobii vo antropogen land-
saftlarinin cografi ganunauygunluglari. 9bilov, Zeyna-
lov vo ogullari. Baki, 2005, 248 s.

Ammane 3.K., Tapuxazep C.A. Dx3omopdoanHamMuka pe-
nbeda rop u ee oreHka. Victory. baky, 2016, 236 c.
bynaroB b.A. CoBpeMeHHbIE eCTEeCTBEHHbIE JaHAmAa(ThI
Asepoaitmkanckoit CCP. Dmwm. baky, 1988, 135 c.
Kazakos JI.K. JlannmadroBenenue (IpUpoAHbIE U aH-
TponorenHsie JanamadTe). MHOITY. Mocksa, 2004,

264 c.

Mumnep [.I1. JlagmmadTHBIE HCCIeqOBaHUS TOPHBIX U
MpEAropHBIX Teppuropuid. Buma mxona. JIeBoB, 1974,
202 c.

Census of the population of the Republic of Azerbaijan,
2009. Vol. 19. Baku, 2011, 820 p. (in Azerbaijani).
Constructive geography of the Republic of Azerbaijan (ed-
ited by B.A.Budagov). In three volumes. Vol. 3.

Avropa. Baku, 2003, 256 p. (in Azerbaijani).

Garibov Y.A. Anthropogenic transformation of modern
landscapes in Azerbaijan Republic. Mars print. Baku,
2011, 299 p. (in Azerbaijani).

Garibov Y.A. Optimization of natural landscapes in Azer-
baijan Republic. Printing house of ATU. Baku, 2012,
216 p. (in Azerbaijani).

Ibrahimov T.O. Landscape studies and their ecological
problems. EIm. Baku, 2015, 384 p. (in Azerbaijani).
Kazakov L.K. Landscape science (natural and anthropo-
genic landscapes). Academy MNEPU. Moscow, 2004,

264 p. (in Russian).

Mammadov G.Sh. Fundamentals of soil science and soil
geography. EIm. Baku, 2007, 660 p. (in Azerbaijani).

Mammadov R.M. Landscape planning in Azerbaijan (first
experience and application). Baku, 2009, 142 p. (in
Azerbaijani).

Miller G.P. Landscape studies of the mountain and foothill
areas. Vishcha shkola. Lviv, 1974, 202 p. (in Russian).

Namazova S.N. Assessment of sustainable development and
landscape planning of Khyzi administrative district. Pro-
ceedings of Pedagogical University, series of natural sci-
ences, No. 4, 2014, pp. 70-72 (in Azerbaijani).

Suleymanov M.A. Geographical laws of natural and anthro-
pogenic landscapes of Azerbaijan. Abilov, Zeynalov ve
ogullari. Baku, 2005, 248 p. (in Azerbaijani)

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Citation in the text must be given depending on the origin of the manuscript language.

All citations in the text should be in parenthesis and should refer to:

1. Single author: the author's name (without initials) and the year of publication;
2. Two authors: both authors' names and the year of publication;
3. Three or more authors: first author's name followed by ‘et al." and the year of publication.

Groups of references should be listed chronologically. Example: “as evidenced (Bryulov, 1999;
McKenzie, 2000)...”. Citation can be also such as follows: “Alizadeh et al. (2016) have recently

shown ...”.

List: References should be arranged alphabetically. Font — 12 pt. Family name starts with the

capital letter, the rest letters in the family name — in lower-case, no comma after the family name.
After author(s) name(s), journal title/book title, chapter title/article title, volume/issue number, book
chapter/ journal number, printing house, city, year of publication and pagination must be present. Use
of DOI is highly encouraged. More than one reference from the same author(s) in the same year must
be identified by the letters 'a’, 'b’, 'c’, etc., placed after the year of publication.

Examples:
Reference to a journal publication:

Ismayil-zadeh A.J. Bipolar conjugation of volcano-plutonic and ophiolitic belts in Caucasus. Pro-
ceedings of NAS of Azerbaijan. The Sciences of Earth, No. 1, 2009, pp. 40-53 (in Russian).
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Reference to book:

Mustafayev G.V. Mesozoic granitoid formations of Azerbaijan and peculiarities of its metallog-
eny. EIm. Baku, 1977, 234 p. (in Russian).

Reference to a chapter in an edited book:

Mettam G.R., Adams L.B. How to prepare an electronic version of your article. In: Introduction
to the Electronic Age. E-Publishing Inc., New York, 2009, pp. 281-304.

Reference to dissertation and/or Abstract of dissertation (known as Avtoreferat):

Garibov Y.E. Anthropogenous transformation of modern landscapes of the Azerbaijan Republic
and their optimization ways. Abstract of PhD dissertation (geography), Baku, Azerbaijan, 2013, 47
p. (in Azerbaijani).

Reference to Conferences and Symposia

Khain V.Ye. Northcaucasian-Turkmeno-Northafganian Late Triassic volcano-plutonic belt and
detection of north zone of Tethys. Doklady AS of USSR, Vol. 249, No. 5, 1979, pp. 1190-1192 (in
Russian).

Reference to a website:

Cancer Research UK. Cancer statistics reports for the UK. 1975, http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/ accessed 13 March 2003).

Reference to a dataset (methodological recommendation booklet):

Oguro M., Imahiro S., Saito S., Nakashizuka T. Mortality data for Japanese oak wilt disease and
surrounding forest compositions. Mendeley Data, Vol. 1, 2015.

Submission

All submitted papers undergo reviewing and approval by the Editorial Board. Papers which
passed this procedure and received a positive review, are published free of charge. Authors should
submit their manuscripts online to the Editorial Board via “Submit the manuscript”.

The term of the manuscript reviewing takes from one to two months since the date of its sub-
mission to the Editorial Office. Manuscripts are published in the order of their submission. Help us
to make your manuscripts to the highest possible standards — in both paper and electronic formats.
Submitting your manuscripts in an electronic format helps us produce your work to the best possible
standards, ensuring accuracy, clarity and a high level of detail.

In the case when the manuscript will be returned to the authors for alteration, the revised version
should be returned to the editorial office within two weeks. If the manuscript is delayed by the au-
thors for over two weeks, it will thereafter be considered by the editorial office to be newly received.

When submitting a paper, please, send the scanned electronic version of the cover letter addressed
to the Editor-in-Chief with a request to accept the paper for review according to the rules of the
Journal and after required procedures, if applicable, to publish it.

78


http://www.cancerresearchuk.org/

Guide for authors / Stratigraphy, petroleum sedimentology, geochemistry 1 /2025, 73-90

MUOSLLIFLOR UCUN QAYDALAR

“Stratigrafiya, neft sedimentologiyasi, geokimya” jurnalinin redaksiya heyati mogalslori, icmal
xarakterli molumatlari, miizakiralori vo qisa moalumatlar1 gabul edir. Magalalor Ingilis, Rus vo
Azorbaycan dillarinds taqdim edilo bilor.

Nosr edildikdan sonra maqalalara fardi DOI identifikatoru verilir.
Maqalonin adi

Srift: Times New Roman (TNR) — 12 pt, biitiin harflor boyiik, qalin olmali, sahifonin ortasinda
tam enina (16,5 sm) simmetrik yerlagdirilmalidir. Sonra bir interval buraxaraq miialliflorin soyad1 vo
admin bas horflori yazilmalidir. Magalonin adi orijinalda rus va ingilis torcimalarine uygun olaraq
yazilmalidir.

Miialliflorin inisiali va soyad, islodiklari taskilatin ada

Sriftin dlgiisii — 11 pt, kigik harflorlo sohifonin morkazina simmetrik yerlosdirilmolidir. Asagida
togkilatin adi, pogt tinvani iki noqto ilo — miallifin e-mail tinvani (biitiin marhalolords, elocs do
nosrdon sonraki yazismalar vo miiraciatlor ligtin). Srift — 11 pt, kursiv, kigik harflorla, sohifanin tam
enina simmetrik yerlosdirilmalidir.

Miislliflor agagidaki ardicilligla qeyd edilmalidir: avvalca soyad, sonra iss inisial. ©gor miialliflor
forgli toskilatlarda isloyirlorss, inisialdan sonra yuxari indeksdo rogom qoyulmalidir. Soyad vo
inisialdan sonra, novbati Satirdo miivafiq yuxari indeks miialliflorin islodiyi togkilatin ad1 ilo uygun
olaraq yerlosdirilmalidir. Masalon, asagidaki kimi:

Ismail-Zadeh A.J.1, Musyaev Sh.D.2, Veliyev Z.A
!Geology and Geophysics Institute, Azerbaijan National Academy of Sciences
119, H. Javid Ave., Baku, Azerbaijan, AZ1073: arifismail@mail.ru
2“AzerGold” CJSC
M.Mushfig Str., 2H, Baku, Azerbaijan, AZ1004

Xiilasa

Xiilasada 200-250 s6z olmali va burada tadgiqgatin magsadi, mahiyyati vo lazim galorsa, metod-
lar1 (agor tolob olunursa) izah edilmoalidir. “Xiilasa” sozii galin sriftlo ¢ap olunmalidir. Hom “Xiilasa”
s0zii, hom do matn 11 pt. srift 6lgilisiindo, kigik harflorlo yazilmalidir. Xiilaso motni diisturlardan ibarat
olmamalidir. Istinadlardan istifads etmayin. Standart olmayan vo ya nadir abreviaturalardan ¢akinin,
lakin lazim golorso, onlar ilk dofo geyd edildikds agiq sokildo gostorilmalidir. Matnin eni 13,5 sm-
don ¢ox olmamalidir vo sohifasinin morkazindo simmetrik yerlogdirilmalidir. Motnda satirlor
arasindaki mosafo — 1 interval olmalidir. Xiilaso orijinal dilds, rus vo ingilis dillarinds togdim
olunmali va hacmi 200-250 s6z olmalidir.

Acar sozlor

Xiilasadon sonra 1 interval buraxaraq, maksimum 7 sézdon ibarat agar sozlor yerlosdirilmalidir,
bu zaman timumi vo ¢oxsayli terminlordon vo anlayislardan ¢okinin (miimkiinsa, masalon, “vo”
baglayicisindan istifado etmoyin). “Agar sézlor” iki ndqta ilo kursiv va qalin sriftlo yazilmalhidir. iki
noqto isarasindon sonra agar sozlor Kkursivlo, vergiillo ayrilaraq yazilmalidir. Acgar sozlor
indekslosdirma zaman istifads olunacaq. Daha sonra 2 intervaldan sonra Giris yazilmalidir.

79


mailto:arifismail@mail.ru

Guide for authors / Stratigraphy, petroleum sedimentology, geochemistry 1 /2025, 73-90
Giris

Isin magsadlorini, mévzunun dyronilmasini gostarin, bu vaxt dorc olunan materiallarin vo ya
todqiqatin naticalorinin atrafli icmalindan uzaq olun.

Magqalanin tartibinin talablari

Moatnin sarlovhasinin ndmralonmoasi ilo bagli birbasa taloblor yoxdur. Mialliflor sarlévhalori
istadiklori stil vo formatda ¢ap edo bilorlor. Sorlovhalori nomralomok vo ya némralomomok
muolliflorin ixtiyarindadir. Sarlévhalor va yarimsarlovhalor matnds ayr1 bir satirds sol torofdo ara
buraxaraq qgalin sriftlo — 14 pt (sarlovholar tigiin) va 12 pt (yarimsarlévhalar {igiin) ¢ap olunmalidir.

Magqgalanin matni

Hor bir abzas sahifonin sol torafindon 1 sm arali baglayir. Matndo Satirlor arasindaki masafa — 1,5
interval olmalidir, magalo MW formatda ¢ap edilmalidir. Tovsiya olunan srift 6lgiisii — 14 pt (Times
New Roman). Basqa sriftlordon istifade etmayin. Moagalolor Azorbaycan, rus vs ya ingilis dilinds
toqdim olunmalidir. ©gar magals azarbaycanca yazilibsa, xahis edirik, rus dilinds olan versiyasini da
alavo edin. Ingilisca tagdim olunan mogalslars iistiinliik verilocok.

Moagalonin motni diizgiin formatlanmali (xiisusila, biitiin satirlor soldan ve sagdan diiz olmali,
sohifodon konara ¢ixmamalidir), diqgoatlo redakts olunmali va cografi adlarin, geoloji terminlarin vo
beynoalxalg Sl sistemindoki simvollarin diizgiin yazilmasi baximindan yoxlanilmalidir.

Sohifonin formati

Sohifanin formati A4 6lgiisiine (21,0 x 29,7 sm) uygun olmalidir. Konarlar: soldan — 3 sm, sagdan
— 1,5 sm, yuxaridan vo asagidan — har biri 2 sm masafads, slyazmasinin sahifalorinin némralonmasi
— asag1 sag kiincdo olmalidir.

Material vo metodlar

Miistaqil tadgigatginin isi yenidon ¢apa eda bilmasi tigiin atrafli malumat toqdim edin. Bundan
avval doarc olunmus metodlari qisa sokildo izah edin va onlara istinad edin. 9vvallar darc olunmus bir
metodu birbasa sitat gatironds onu dirnaq i¢inds yazin vo moanbani gostorin. Mévcud metodlarin
biitiin doyisikliklarini do geyd etmalisiniz.

Noazariyya va hesablamalar

Nozori hissa genis sokildo togdim olunmali vo golocak islor ligiin osas yaratmalidir, girisdo
verilmis molumatlar tokrarlanmamalidir. Hesablamalar bolmasi isin praktik hissasini tasvir edir, bu
da igin nazori mévqeyini tosdiglayir.

Mlliistrasiyalar, cadvallor, diisturlar

Hoar bir sokil (xarito, diagram, sxem va s.) motndon sonra ayr1 obyekt kimi toqdim olunmali vo ya
JPEG (*.jpeg, *.jpg) formatinda fayl olaraq gondarilmalidir. Onlarin 6l¢iilari, bir gayda olarag, eni
7,75 sm-i va ya sahifonin konarlarini (16,5 sm) agsmamalidir. Sakillor sahifanin markoazinds simmetrik
yerlosdirilmalidir. Soklin altindaki yazilarin dlgiisii — 12 pt, sokilalt1 yazi moatni (sarti isaralarin izahi
Vo S.) — 12 pt; kursivle yazilmalidir. Har bir sokil vo sokilalti matn eyni sohifods olmali, sokilalt yazi
motni soklin altinda yerlogmalidir.
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Qrafik islor tiglin asagidaki qaydalari tovsiya edirik:

e Rastr tosvirlar ti¢iin JPG/JPEG, TIF formatini 300 dpi, boz rongin 256 qradasiyasinda istifado
edin.

e Vektor tosvirlor CorelDraw, Adobe Photoshop formatinda toqdim olunmalidir.

e Fotolar tigiin JPG/JPEG, TIF formatin1 300 dpi-don asag1 olmayan rezolyusiyada istifads edin.

Codvoallorin ndmralori vo adlart onlarin tizarinds 12 pt sriftlo gostarilmalidir. Cadvallor ¢ox
miirokkab olmamalidir vo sohifodon konara ¢ixmamalidir. Cadvalin bir sshifadan digerine kegmasi
qadagandir. Cadvallor magalanin motni ig¢inds yerlosdirilmalidir. Cadvallori matndoki yerina uygun
olaraq bir-birinin ardinca némralayin, cadvalos aid geydlari iss cadvalin altinda yerlosdirin. Cadvalds
qisaltmalara icazs verilmir. Diisturlar aragdirmalar olmadan verilmalidir, istifado olunan simvollarin
acilig1 (diisturdan dorhal sonra) miitlaq olmalidir va daracalarin va alt indekslarin motndoki diisturun
ortasinda doqiq sokildo yerlogdirilmasi tolob olunur. Diisturlarin némralori, agor onlara istinad
olunursa, diisturun sag torofinds, diistur ilo eyni Xxotdo dairovi métorizalor i¢indo gostorilmalidir.
Diisturlarin yazilmasi ligiin Microsoft Equation redaktorundan istifado edilmalidir. Diistur vo diistur
nomrasi olan sotrin eni 7,75 sm-don ¢ox olmamalidir.

Naticalor va/va ya Miizakiralor

Naticalor aydin va qisa sokilda tagdim edilmalidir. Miizakiralords isin naticalorinin shamiyyati
xiisusi geyd edilmalidir, naticalori tokrarlamamali, goxsayli sitatlardan va darc olunmus adabiyyatin
miizakiralarindon gokinilmalidir. Naticalor vo Miizakiralar bélmaloarinin birlosdirilmasi miimkiindiir.

Naticalor

Tadgiqatin asas naticalari qisa sokilda tagdim oluna bilar. Naticalor bélmasi ayrica yerlosdirila
bilor vo ya Miizakiralor va ya Naticalor vo Miizakiralor bélmalorinin alt bélmasi kimi miialliflarin
se¢imina uygun olaraq, eloca do magalonin tislubuna, alds olunan nazari naticalars, hesablamalara va
s. gora yerlogdirila bilor.

9dabiyyat

Odobiyyat asagida verilmis toloblora vo niimunolors uygun olmalidir: némralonmadan veril-
molidir; orijinal dilindon asili olmayaraq, adobiyyat miitloq ingilis dilinds do togdim olunmalidir.
Ogor odobiyyat orijinalda, ham azarbaycanca, hom dos rusca toqdim olunubsa, kitabin/mogalonin/
materialin adini ingilis dilino torcimo edin, lakin orijinal dili m&torizodo asagidaki kimi gdstorin: (in
Russian).

Nosriyyatin adini torciimo etmadon gdstorin, masalon: Nauka, Nedra, Nafta-Press, EIm vo s.

Mosalan:

Garibov Y.E. Anthropogenous transformation of modern landscapes of the Azerbaijan Republic
and their optimization ways. Abstract of PhD dissertation (geography), Baku, Azerbaijan, 2013, 47
p. (in Azerbaijani).

Hasanov T.Ab. Ophiolites of Lesser Caucasus. Nedra. Moscow, 1985, 240 p. (in Russian).

Isachenko A.G. Landscape studies and physico-geographical zoning. Vysshaya shkola. Moscow,
1991, 366 p. (in Russian).
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Bortnikov N.S. Geochemistry and origin of ore forming fluids in hydrothermal-magmatic sys-
tems in tectonically active zones. Geology of ore fields. VVol. 48, No. 1, 2006, pp. 3-28 (in Russian).

Mbagqals ii¢iin adabiyyat siyahisinin ingilis dilinds toqdim olunmus niimunasi

REFERENCES
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Xabhis edirik, motnda istinad edilon har bir odabiyyat manboayinin adabiyyat siyahisinda olmasina
(vo oksina) diggat yetirin. Matndoki istinadlar original dilds verilmalidir.

Biitiin istinadlar motndo métarizays alinmali vo asagidaki qaydalara uygun olmalidir:

e Bir miiollif: miiollifin soyadi (inisial olmadan), nasr ili;

o Iki miiallif: har iki miiallifin soyadi, nosr ili;

« Ug vo ya daha ¢ox miiollif: birinci miiallifin soyadi, ardindan “et al.” (va S.), nosr ili.

Bir sira istinadlar xronoloji ardicilligla taqdim olunmalidir. Masalon, (Bryulov, 1999; McKenzie,
2000)...”. Istinad hamginin asagidaki formada da ola bilor: “Alizadeh et al. (2016) have recently

shown ...”.

Odabiyyat siyahisi: Istifado olunan adobiyyat monbslori olifba sirasina uygun olmalidir. Sriftin
Olgtisti — 12 pt. Soyad bdyiik horflo baglayir, digor harflor kigik olmalidir, soyaddan sonra vergiil
olmamalidir. Soyad(lar)dan sonra jurnalin adv/kitabin adi/ bélmonin adi/magalonin adi, cild/némrs,
kitabin bolmosi/jurnalin némrasi, nosriyyat, sohar, nasr ili vo sahifo némrolori géstarilmalidir. DOI
identifikasiya indekslorinin istifadosi tovsiya olunur. Eyni miollifin eyni nagr ili ii¢iin bir nego
adobiyyat monbayi varsa, alava olaraq “a”, “b”, “c” va s. harflari totbiq olunmalidir (Aliyev, 2009a).

Niimunalor:

Jurnal magalalarina istinadlar:

Ismayil-zadeh A.J. Bipolar conjugation of volcano-plutonic and ophiolitic belts in Caucasus.
Proceedings of NAS of Azerbaijan. The Sciences of Earth, No. 1, 2009, pp. 40-53 (in Russian).

Kitablar va monografiyalara istinadlar:

Mustafayev G.V. Mesozoic granitoid formations of Azerbaijan and peculiarities of its

metallogeny. EIm. Baku, 1977, 234 p. (in Russian).

Redakta olunan kitablardaki bolmoalara istinadlar:

Mettam G.R., Adams L.B. How to prepare an electronic version of your article. In: Introduction
to the Electronic Age. E-Publishing Inc., New York, 2009, pp. 281-304.
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Dissertasiyalar va ya avtoreferatlara istinadlar:

Garibov Y.E. Anthropogenous transformation of modern landscapes of the Azerbaijan Republic
and their optimization ways. Abstract of PhD dissertation (geography), Baku, Azerbaijan, 2013, 47
p. (in Azerbaijani).

Konfranslar va simpoziumlara istinadlar:

Khain V.Ye. Northcaucasian-Turkmeno-Northafganian Late Triassic volcano-plutonic belt and
detection of north zone of Tethys. Doklady AS of USSR, Vol. 249, No. 5, 1979, pp. 1190-1192 (in
Russian).

Veb-saytlara istinadlar:

Cancer Research UK. Cancer statistics reports for the UK. 1975, http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/(accessed 13 March 2003).

Malumat bazalarina istinadlar (metodoloji magalalor, brosiirlar):

Oguro M., Imahiro S., Saito S., Nakashizuka T. Mortality data for Japanese oak wilt disease and
surrounding forest compositions. Mendeley Data, Vol. 1, 2015.

Magqalslarin tagdim edilmasi

Toqdim olunan biitiin magalslor resenziyalasdirilma vo redaksiya heyati torafindon tosdiglon-
maya gondoarilir. Bu prosedurdan kegon vo miisbat ray alan moqalslar pulsuz darc olunur. Mialliflor
olyazmalarini “Maqalani taqdim et” (Submit the manuscript) funksiyasi vasitasilo onlayn olaraq
Redaksiya Heyatina toqdim etmoalidirlor.

Ray prosesi moagalanin redaksiyaya toqdim olunmasindan etibaron 1-2 ay miiddatinda davam
edir. Mogalalor gobul edildiklori ardicilligla dorc olunur. Hom kagiz, hom do elektron formatda
togdim olunan mogqalslorin yiiksok pesokar standartlara uygun olmasini xahis edirik. Mogalolorin
elektron formatda toqdim edilmoasi etibarliligi, dogigliyi va otrafli malumatliligini tomin edorak isinizi
yiiksok saviyyada hazirlamaga komak edacok.

Mogalo miialliflora doyisikliklor edilmasi iigiin qaytarildiqda, diizeldilmis variant iki hafta
arzinda redaksiyaya qaytarilmalidir. Ogor oslyazma miisllifin giinahi tiziindon iki haftadan artiq
gecikoarso, redaksiya tarafindon magals yenidan gobul olunmus kimi giymatlondirilacak.

Moagalani toqdim edarkon bas redaktorun adina gondorilon miisayiot moktubunun skan edilmis
elektron versiyasini da gondormali, mogalonin jurnalin qaydalarina uygun olaraq baxilmasi vo biitiin
tolablors uygun oldugu halda ¢ap olunmasi xahis olunmalidir.
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ITPABUJIA U1 ABTOPOB

Penakimonnslii coBeT xypHana "Stratigraphy, petroleum sedimentology, geochemistry" npunu-
MaeT CTaThu, 0030pHYI0 HMH(OPMALNIO, TUCKYCCHH U KpaTkue coodOmeHusi. CTaTbl MOTYT OBITh
MPEICTAaBIICHBI Ha aHTJIMICKOM, PYCCKOM U a3ep0aiiKaHCKOM SI3bIKaX.

IHociie nyGauKanmumn, CTaThbsIM NPUCBAUBAETCHA NHAUBUAYAJILHBIA naeHTHPUKaTOp DOI
Ha3Banmue craTbun

[pudt: Times New Roman (TNR) — 12 pt, Bce OykBbI 3arjaBHbIE, )KHPHBIE, CIIETyET pacroJa-
raTb CAMMETPUYHO OTHOCUTENIbHO CEPEAMHBI CTPAHMIIBI 110 BCEH IIMPUHE TEKCTOBOTO oA (16,5 cm),
Janiee 4epe3 OJUH MHTEepBaj nedaraTh (haMuIMy aBTOPOB M MHUIMANbl. Ha3BaHue neyartaercs Ha
A3BIKE OPUTMHAJIA, COOTBETCTBYIOIIETO PyCCKOMY U aHTJIMHCKOMY TIEPEBOIaM.

Nauuuansl u pamMuinu aBTOpoB, HA3BaHHE OPraHU3aliM, B KOTOPOii OHU padoTalT

Pasmep mpudra — 11 pt, ctpounsie OYKBBI HYXKHO pacmojaraTb CHMMETPUYHO OTHOCHUTEIHHO
Cepe/IMHbl CTPAHHULIBI, TEKCTOBOTO NOJIs1. J{anee Hyoke reyaTaTh Ha3BaHUE OpPraHU3allluy, €€ OYTOBBIN
aJipec ¥ Tocie ABOeTOuns — €-mail aBTopa (U1 KOHTaKTOB M NEPENHCKU Ha BCEX 3Talax Iporecca
pelLieH3UpoBaHus, MyOaUKalMY, a Takke B nepuoj nocie nyonukauuun). Hlpudr — 11 pt, kypcus,
OYKBBI CTPOYHBIE, pACIIOIaraTb CAMMETPHYHO OTHOCUTEIIEHO CEPEAMHBI CTPAHUIIBI 110 BCEH IIUPUHE
TEKCTOBOT'O IOJIS.

ABTOpPOB CIIe/TyeT YKa3bIBaTh B CJIEAYIONIEM MOPSIKE: CHaYalIa evaTaeTcs paMuins, 3aTeM HHH-
nuainel. Eciiy aBTopel paboTaroT B pa3HbIX OpraHU3alusIX, 10CIe HHULUAIIOB CIIEyeT CTaBUTh U(pY
B HaJICTpO4YHOM uHAeKce. [Tocie pamunmy 1 ”HULIMAIOB aBTOPOB Ha CJEIYIOIEH CTPOKE HYKHO pac-
MIOJIOKUTh COOTBETCTBYIOIMI HAJCTPOUYHbII HHAEKC B COOTBETCTBUM C Ha3BAHUEM OpraHM3alliu aB-
TopoB. Hanpumep, Tak, Kak yka3aHO HUXKE:

Ismail-Zadeh A.J.1, Musyaev Sh.D.2, Veliyev Z.A
!Geology and Geophysics Institute, Azerbaijan National Academy of Sciences
119, H. Javid Ave., Baku, Azerbaijan, AZ1073: arifismail@mail.ru
2“AzerGold” CJSC
M.Mushfig Str., 2H, Baku, Azerbaijan, AZ1004

Pe3rome

Crnenyet BxItounuTh pestome u3 200-250 crnoB, ONMMCHIBAIOMIMX 33/1a4d, CyTh, @ TAKKE METOJIbI
(ecn HE0Ox01MMO) UccnenoBanus. CiioBo «Pe3tome» neyarats xupHbIM mpudrom. Kak cinoso «Pe-
3I0Me», TaK U TEKCT J0JKHBI UMETh pa3mep mpudra — 11 pt., OykBsl — ctpouHbie. TeKCT pe3tome He
JOJKEH cozepkaTh popmyit. He ucnone3yiite cepiiku. M30eraiite HecTaHIapTHBIX MU PEAKUX a0-
OpeBuaTyp, HO €CIM OHU HEOOXOUMBI, TO IOJIKHBI ObITh paciindpoBaHbl B CAMOM PE3IOME IIPU Tep-
BOM ynoMmuHaHuu. [llupuHa Tekcra He AOHKHA MpeBbILATh 13,5 cM, a TEKCT cleAyeT pacnojararb
CUMMETPUYHO OTHOCUTENIBHO CEPEIUHBI CTpaHUIIbl. PaccTosiHne Mex 1y CTpOKaMu B TeKCTe — 1 UH-
TepBaJl. Pe3romMe NpeacTaBisAioTCs Ha S3bIKaX OPUTHMHANA, PYCCKOM M aHIVIMKCKOM U JIOJKHBI COZIEp-
xatb 200-250 cnoB..

KiroueBnie cjioBa

Cpa3sy mocie pe3toMe yepe3 | HHTepBal CieAyeT PacloNOKUTh KIFOUEBbIE CIIOBA, BKITFOYAOIIHIE
MaKCUMyM 7 CJIOB, MPH 3TOM H30eraiTe OOIIMX W MHOXKECTBCHHBIX TEPMHHOB U TOHITHH (€Cin
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BO3MOYKHO, HE UCTIONIb3YITE, HAIIPUMED, COI03 «1»). «KiTtoueBble ciioBa» ¢ IBOETOUNEM HYKHO HaOU-
paTb KypcUBOM M XHUPHBIM mpudrom. Ilocie nBoeTouns caMmu KII0OueBbIe CI0BA IEUaTAIOTCS KypCH-
BOM 4epe3 3arsiTyto. KirtoueBble cioBa Oy 1yT HCII0JIb30BaThCs IPU MHACKCHpoBaHuU. [lanee yepes 2
HHTEpBaja rnedarats Beenenue.

BBeaenue

YkaxkuTe e padoTel, H3y4EHHOCTh TEMBI, IIPU 3TOM H30eraiiTe moapoOHOro 0630pa myoIuKa-
U WM PEe3yJIbTaTOB UCCIICIOBAHMIA.

TpeOoBaHusi K 0()OPMIIEHUIO CTATHH

Her npsiMbIx TpeOOBaHUI K HyMepally 3arojIOBKOB PyKOMUCH. ABTOPBI MOTYT I€4aTaTh 3aro-
JIOBOK B JIF0OOM cTmiie U (popmate. MOKHO HyMepOBaTh U HE HyMEpPOBATh 3arojOBKHU (Ha pacCMOT-
peHue aBTOpPOB). 3aroJ0BKH U MO3ar0JIOBKH CJIEAYeT BCTABIAThH B TEKCT B JIEBOM I10JI€ HA OT/JEJIbHON
CTPOKE C OTCTYIIOM H I1€4aTaTh KUPHBIM mpupToM — 14 pt (st 3aromoBkoB) u 12 pt (st moazaro-
JIOBKOB).

Tekcr cTaThn

Kaxxapiii ab3an HaunMHaeTcs OTCTynoM | CM OT JIeBOM TpaHUIIbI TEKCTOBOTO mojisi. Paccrosinue
MEXy CTPOKaMH B TeKCTe — 1,5 nHTepBasna, TEKCT CTaThH cieayeT rneyatatb B MW. PekoMeH1yembiii
pasmep mpudta — 14 pt (Times New Roman). JIpyrue mpudtsl mpocuM He UCIonb30BaTh. CTaThu
MPEJCTABISIOTCS Ha a3epOaiiPKaHCKOM, PYCCKOM WJIM aHTJIMHACKOM si3bIKkax. OHAKO, €CIIM OHU Ha
azepOaiikaHCKOM, MOXKalyicTa, MPUIIOKHUTE PYyCCKYI0 Bepcuio pykomnucu. [Ipennourenue Oyaet ot-
JaBaThCS CTAThSIM, TIPEICTABICHHBIM Ha aHTJINACKOM SI3BIKE.

TekcT craThu MOMKEH OBITH OT(HOPMATUPOBAH (B YACTHOCTH, BCE CTPOKHU JOJDKHBI OBITH BBI-
POBHEHBI ClIeBa U CIIpaBa, HE BBIXOJ 3a IOJIE TEKCTAa), THIATEIBHO OTPEIAKTHPOBAH U BHIBEPEH C
TOYKH 3PEHUS MPABWILHOCTH HAMMCAHUS TeorpaduuecKiuX Ha3BaHUMU, T€OJIOTHYECKUX TEPMHUHOB U
o0o3HaueHui (B MexTyHapoiHo# cucteme CH).

®opmaTt cTpaHHUIbI

®opmar crpaHullbl cOOTBETCTBYET popMmaty A4 (21,0 x 29,7 cm). [lond: cneBa —3 cwm, cripaBa —
1,5 cM, cHU3y u cBepxy — o 2 cM. Hymeparus cTpaHull pyKONUCH — B HUYKHEM [IPABOM YIIIy.

MarepuaJj 1 MeTOAbI

HpeI[OCTaBBTe ACTAJIbHYIO HH(bOpMaHI/IIO, TO3BOJIAIOIIYHO BOCIIPOU3BECTU pa60Ty HC3aBUCUMBIM
HUCCICIOBATCIICM. CJ'IC}IYCT KpaTKO H3JIOXKUTH PAHEC OHy6J'II/IKOBaHHBIe MCTOJbI U YKa3aTb Ha HUX
CCBIJIKH. HpI/I HETIOCPECACTBCHHOM INUTUPOBAHUHN PAHEC OHy6HI/IKOBaHHOFO METOJa HCHOJ’IL3yfITG Ka-
BBIYKHU U YKAXKXKUTC UCTOYHUK. HY)KHO OITHCBLIBATH JIIOOBIE MOI[I/I(i)I/IKaIII/H/I CYHICCTBYIOIUX METOOB.

Teopus u pacuyersbl (BIYMCICHUS)
Teopernueckas 4acTh JOJIKHA U3JIaraThCs B PACIIMPEHHOM BHJIE U CO37aBaTh OCHOBY JUISl 1aJlb-
He#1el paboTel, a He TOBTOPITH HH(OPMaIIHIO, TPUBEACHHYIO BO BBeeHUH. Pa3nen Pacyers! (BbI-

YHCJICHUS) OTIMCHIBACT MPAKTUIECKYIO YaCTh Pa0OTHI, TIOATBEPIKIAIONIYI0 TEOPETHUECKHIE TIOTOXKE-
HUS paboTHI.
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Kaxxapiii pucyHok (kaprta, [uarpamma, cxema u T.J.) MPEeACTaBIsAETCS B BUJE OTAEILHOr0 00b-
eKTa B KOHIIE TeKCTa Wi B Buje (aiina B popmare JPEG (* jpeg, *.jpg). Ux pa3mepsl, kak mpaBuio,
HE JIOJDKHBI IPEBBIIIATH MUPUHBI B 7,75 ¢M mim TekcToBoro noiis (16,5 cm). Pucynku crienyer pas-
MeMIaTh CHMMETPHYHO OTHOCUTEIHHO CEPEIUHBI CTPaHUIIBI. Pazmep mpudra moapucyHOUHBIX MO~
nucer — 12 pt, a moApUCYHOUYHOTO TeKCcTa (pacmu@poBKa YCIOBHBIX 0003Ha4YCHHH U T.1.) — 12 pt;
Habupaercst KypcuBoM. Kax/iblii pUCYHOK M MOJPUCYHOUHBIN TEKCT JOJDKHBI PACHOIaraTbCst Ha 0J1-
HOM cTpaHHIIe, TpUYeM MOJPUCYHOUHBINH TEKCT — MO/ PUCYHKOM.

st rpaduueckoii paboThl pEKOMEHIYETCsl UCTIONIb30BaTh CIEAYIOIINE paBUIa;

e Jlns pactpoBbix n3o0paxenuit ucnonsdyire hopmar JPG/JPEG, TIF npu paspemenun 300
dpi, 256 rpaganwmii ceporo.

o Bexkropnsie nuzobpaxkenus cienayer npeaoctabiiath B CorelDraw, Adobe Photoshop.

o Jlna ¢pororpaduii npumensiite popmar JPG/JPEG, TIF npu paszpemennn ve menee 300 dpi.

Howmepa n HazBanus Tabnun npuBoasaTcs mpudTom 12 pt Hax HuMA. TaObIUIBI HE TOJKHBI OBITH
I'POMO3/IKUMH U BBIXOJUTH 32 IpeesIbl TEKCTOBOro nouis. I[lepeHoc Tabauibl ¢ 0AHOM CTpaHULBI HA
JpyTyio He jfomyckaercs. TaOauibl JOMKHBI OBITh TOMEILEHBI B TEKCT cTaThu. [IpoHymepyiiTe Tad-
JIMIIBI OJIHY 3a IPYT'OM B COOTBETCTBHMHU C MX MECTOINOJIOKEHUEM B TEKCTE, a IPUMEYaHus K HUM pa3-
MecTuTe 1o Tabnuueii. B Tabnuie He nomyckaroTes cokpameHus. @opMyIibl JaroTes 6e3 mpoMeKy-
TOYHBIX BBIKJIAJIOK C 00s3aTelIbHON paclIM(ppPOBKON MCIIOIb3YEMBIX B HUX CUMBOJIOB (cpa3y mocie
(bopMyJIBI) C YETKMM CMEIICHHEM CTENeHEeW M MOJCTPOYHBIX MHJIEKCOB OTHOCHTEIBHO CEPEAMHBI
CTPOKH, cozepkauieid 3ty ¢opmyiay. Homepa dopmyn, eciiu OHM yIIOMHHAIOTCS, YKa3bIBalOTCS B
KpPYTJIBIX CKOOKaxX y MpaBOW TPaHUIIBI TEKCTA, HA OJHON JUHUH ¢ Gopmyioit. s Habopa dpopmyi
ClIelyeT UCI0JIb30BaTh pepaktop Microsoft Equation. IlIupuna crpoku ¢ hopmyioii u HomepoM op-
MyJIbl HE JOJDKHA IPEeBbILaTh 7,75 cm.

PesyabraTsl n/mian O6cyxneHus

Pe3ynbratsl TOMDKHBI OBITH M3JIOKEHBI Y€TKO M KpaTko. B OOcyxneHuu cienyeTr akieHTHPO-
BaThCsl HA 3HAUMMOCTHU Pe3yJIbTaTOB PadOThI, a HE MOBTOPATH MX, U30eras MHOTOYHCICHHbBIX LIUTH-
poBaHMI U 0OCYKIAEHHUI OIMyOJIMKOBaHHOM uTepaTypsl. JlomyckaeTcst o0bequHeHne paszaenos Pe-
3ynbTaThl 1 OOCyXKIEHHE.

BriBoabI

OCHOBHBIE BBIBOJIbI HCCIICIOBAHHUSI MOTYT OBITh H3JIOKEHBI KpaTKo. Pa3ien BeIiBoabI MOXeT pac-
M0JIaraThCs OTMICNILHO WM 00pa30BbIBaTh moapasnen Oocy:xaenus wiu PesyabraTtoB u Oocyxe-
HHIA 110 PACCMOTPEHHUIO aBTOPOB, a TAKIKE B 3aBUCUMOCTH OT CTHJISI CTAThH, MIOJIYYEHHBIX TEOPETHYC-
CKHX PE3YJIbTATOB, BBEIYUCIICHUN U T.A.

Jlureparypa

Jluteparypa JOJKHA COOTBETCTBOBATH HIDKETIPUBEIEHHBIM TPEOOBAHUSM U MIPUMEPaM: IPHUBO-
IUThCs 0€3 HyMepaluu; HE3aBUCHMO OT S3bIKa OpUTHHAINA, JJUTEpaTypa 005S3aTeNIbHO JT0JIKHA OBITh
JlaHa TaK)Ke Ha aHTJIMKACKOM si3bIke. Eciu nTepaTypa B OpUTHHANE JaHa Kak Ha azepOaii/KaHCKOM,
TaK U Ha PYCCKOM sI3bIKaX, epeBeIUTE Ha3BaHUE KHUTH/CTaThbU/MaTepualia Ha aHTJTUICKHIA, HO yKa-
YKUTE S3bIK OPUTHHAJIA B CKOOKaxX cieayromumM oopa3om: (in Russian).

HasBanue nznarenscTBa ykaxxute 0e3 nepeBoja, kak Hanpumep: Nauka, Nedra, Nafta-Press, EIm
U T.J.
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Hanpuwmep:

Garibov Y.E. Anthropogenous transformation of modern landscapes of the Azerbaijan Republic
and their optimization ways. Abstract of PhD dissertation (geography), Baku, Azerbaijan, 2013, 47 p.

(in Azerbaijani).

Hasanov T.Ab. Ophiolites of Lesser Caucasus. Nedra. Moscow, 1985, 240 p. (in Russian).
Isachenko A.G. Landscape studies and physico-geographical zoning. Vysshaya shkola. Moscow,

1991, 366 p. (in Russian).

Bortnikov N.S. Geochemistry and origin of ore forming fluids in hydrothermal-magmatic sys-
tems in tectonically active zones. Geology of ore fields. Vol. 48, No. 1, 2006, pp. 3-28 (in Russian).
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[TokanyiicTa, y10CTOBEPHTECH, YTO KAXKIBIA JTUTEPATYPHBINA UCTOUHUK, HA KOTOPBINA CCHUIAIKCH
B TEKCTE, UMEETCSA B CITUCKE JTUTEPATYPhI (M HA000pOT). CCHUIKHU B TEKCTE JOJKHBI JaBATHCS HA SI3BIKE

OpuruHaja.

Bce cChIIKH B TEKCTE JOIKHBI OBITh 3aKJIIOUYEHBI B CKOOKH M OTHOCHTHCS K:

1. Onnomy aBTOpy: amunus aBropa (0€3 HHULIMAIOB), TO/ U3JaHMS;
2. JIBym aBTOpam: (hamuimu 00OUX aBTOPOB, TOJ M3IAHHS,
3. Tpem u Gozee aBTopam: aMuIIus IEPBOTO aBTOpa, 1ajee ciaeayer «et al.y» (1 z1p.), roj U31aHusl.

Psin ceputok criemyeT mpenctaBuTh B XpoHoJiornueckoM nopsiake. Hampumep, (Bryulov, 1999;
McKenzie, 2000)...”. Ccbuika Takxke MOXeT ObITh B cieaytoieii hpopme: “Alizadeh et al. (2016) have

recently shown ...”.

Cnucoxk rumepamyput. Llutupyempie TUTEpaTypHbIE HICTOYHUKH JIOJKHBI OBITh BEICTPOEHBI 110

angasuty. Pazmep mpudra — 12 pt. Gamunus HauMHaeTCs 3arjaBHON OyKBOM, ocTanbHbIe OYKBbI
cTpouHble 0e3 3amsToi mocie ¢amunuu. [locne pamunuu(it) aBTopa(oB) yKas3blBalOTCs Ha3BaHUE
KypHaJja/Ha3BaHWE KHUTM/Ha3BaHUE pa3/iela/Ha3BaHUE CTAaTbu, HOMEp TOMa/ BBINYCKa, TIJlaBa
KHUATH/HOMEp XypHalia, U3aTelIbCTBO, TOPO/I, TOJ U3IaHMs U HOMepa cTpaHuil. HacTosrenbHO pe-
KOMEH/TyeTCsl UCIIONIb30BaTh UACHTUHKAIIMOHHBIE HHAeKCH DOI. B ciiydyae HECKOIBKMX CCBUIOK Ha
JTUTEpaTypHbIE HCTOYHUKH OJHOTO U TOTO K€ aBTOPa M OJIMHAKOBOTO T'0Ja M3IaHHsI, CIIEYeT IpuMe-
HUTH JOMOJTHUTENBHO OYKBHI “a”, “b”, “c” u T.14. (Aliyev, 2009a).

IIpumepsr:
Ccoliku na JHcypHanbHble CMAMbu:

Ismayil-zadeh A.J. Bipolar conjugation of volcano-plutonic and ophiolitic belts in Caucasus. Pro-
ceedings of NAS of Azerbaijan.The Sciences of Earth, No.1, 2009, pp. 40-53 (in Russian).
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Ccoliku nHa KHu2u u monozpaguu:

Mustafayev G.V. Mesozoic granitoid formations of Azerbaijan and peculiarities of its metallog-
eny. EIm. Baku, 1977, 234 p. (in Russian).

CcbliKu na 21aevl 8 KHU2AX NOO pedaKyuell.

Mettam G.R., Adams L.B. How to prepare an electronic version of your article. In: Introduction
to the Electronic Age. E-Publishing Inc., New York, 2009, pp. 281-304.

Ccoinku na ouccepmayuu u/unu agmopeghepamot .

Garibov Y.E. Anthropogenous transformation of modern landscapes of the Azerbaijan Republic
and their optimization ways. Abstract of PhD dissertation (geography), Baku, Azerbaijan, 2013, 47
p. (in Azerbaijani).

Ccoliku Ha KOHepenyuu u cCUumMno3uymol:

Khain V.Ye. Northcaucasian-Turkmeno-Northafganian Late Triassic volcano-plutonic belt and
detection of north zone of Tethys. Doklady AS of USSR, Vol. 249, No. 5, 1979, pp. 1190-1192 (in
Russian).

Ccoinku na eéedcaiimet.

Cancer Research UK. Cancer statistics reports for the UK. 1975, http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/ accessed 13 March 2003).

Ccovinku na 6a3vl OaHHBIX (MeM000102udecKue pazpadomku, oyKiemol, Opoutiopot):

Oguro M., Imahiro S., Saito S., Nakashizuka T. Mortality data for Japanese oak wilt disease and
surrounding forest compositions. Mendeley Data, Vol. 1, 2015.

IIpeacraBiienue crarei

Bce mpencraBneHHbIE CTaTbU MOCBUIAIOTCS Ha PELIEH3MPOBAHUE U OJ0OpEHHME peAaKIIMOHHOMN
kosuteruu. CTaTby, KOTOPbIE IPOLUIN 3Ty MPOLEAYPY U MOIYUHIU MOJO0KUTEIbHBINA OT3BIB, ITyO0JIN-
KyloTcs OecruiaTHO. ABTOpaMm ClieyeT MpeAcTaBlsATh pykonucu B Penakunonnyro Komneruto on-
naifH nocpencteoM ¢pyHkuuu “Ilogate craTbio (Submit the manuscript)”.

PeuensupoBanue nnutcs 1-2 mecsiua co JTHS MpeACTaBICHUS CTaTbU B pefakiuio. Cratbu my0-
JMKYIOTCS B IOPsIZIKE MOCTYIIeHUs (ouepeHocTH). byaem OGnarogapHsl, eciau cTaTby Kak B Oymax-
HOM, TaK U 3JI€KTPOHHOM BHJIe OyIyT COOTBETCTBOBATh BHICOKUM NMPO(PECCHOHAIBHBIM CTaHIapPTaAM.
[IpencraBnenue crateil B 3IEKTPOHHOM BUJI€ TIOMOXKET HaM MOJATOTOBUTH Ballly padOTy HAMITyUIINM
oOpa3om, obecrieunBasi J0OCTOBEPHOCTh, YETKOCTh U MOAPOOHYI0 HH(POPMATUBHOCTb.

B cnydae Bo3BpaTa ctaTb aBTOpaMm JUIsl BHECEHHSI U3MEHEHHUH JOpaboTaHHBIN BapUaHT JOKEH
OBITh BO3BpAIIICH B PEJAKIMIO B TeUeHHe ABYX He/eab. Eciau pykonucs OyAeT 3aep:kaHa 10 BUHE
aBTOpa 0oJ1ee ABYX HelleJb, OHAa OyJIeT pacCMaTpUBAThCs pelakliueil Kak BHOBb IOCTYIUBIIIAS.

[Ipu mpencraBiaeHUM CTaThbH HEOOXOJHWMO IMPHUCIATh TaKXKe OTCKAHUPOBAHHYIO 3JIEKTPOHHYIO
BEPCHUIO COMPOBOUTEIHHOIO MUCbMa Ha UM TJIABHOT'O PEAAKTOpPa ¢ MPOCHOOH MPUHATH CTAThIO HA
paccMOTpEeHHE COIIACHO IIPaBUJIaM XKypHaja U B CIIydyae COOTBETCTBHS BCEM TPEOOBaHUSIM OITyOJIH-
KOBaTh €e€.
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