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2 Clarivate
Analytics

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

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

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



KAWMBIFBIMABIABIK, KOFBI

HALYK

CHARITY FOUNDATION

YD «XAJBIK

B 2016 romy ans pa3BUTUS W YAyYIIEHHS KaueCTBa >KU3HU Ka3axCTaHLEB ObLI
CO3J1aH YacTHbIH bnarorBoputenbHblid GoHa «Xaibky». 3a robl CBOSH IesITeIbHOCTH
Ha peajHu3aluio OJaroTBOPUTENILHBIX MPOEKTOB B 00JacTAX oOpa3oBaHMS M HAyKH,
COLMAJILHOM 3aIlUThI, KYJIbTYPBI, 31paBooxpaHeHus u cnopra, Ponp Beyaenua Oosee
45 MunnuapaoB TEHre.

Oco6oe BanManue biarorBopuTenbHbIH GOHT «XaJIbIK» yienseT 00pa3oBaTeIbHbIM
IporpaMmam, CUuTas 3TO HaIlPaBJIE€HUE OJHUM M3 KIIIOYEBBIX B CBOEH JIEATENBHOCTH.
Oxa3biBasi MOAJIEPKKY OTEUECTBEHHOMY 00pa30oBaHuto, GOHI BHOCHT CBOI OCHIIbHBIN
BKJIaJI B Pa3BUTHE KauecTBEHHOTo oOpa3oBanus B Kazaxcrane. Tem caMbiM ciocoOCTBY S
pOCTy uncIa JItoneH, ClIoCOOHBIX MEHSTh XKU3Hb B CTPaHe K JIy4IlleMy —Ipo(ecCHOHAIOB
B pa3iMyHbIX cdepax, MOTCHUUAIBHBIX JIMACPOB M «BEJIUKUX YMOB». OmHOH U3
3HAUUMBIX HMHUIMATHB (oHJa «Xanblk» B oOpas3oBaresibHOW cdepe cTajm MpoeKT
Ozgeris powered by Halyk Fund — mepBblii B cTpane OuzHec-uHKYOaTop ISl yUaluxcs
9-11 xmaccoB, KOTOPBIH MOMOTraeT pa3BUBAaTh HEOOXOOMMBIE B COBPEMEHHOM MUpE
MpeANPUHUMATENILCKUE HaBbIKK. Tak, Ha comeliCTBHE MajoMy OHM3HECY IMIKOJIbHHUKOB
66110 BhIIeneHo Oosee 200 rpanToB. J{iist mo/iep KKy TadaHTIIMBBIX 1 MOTHBHPOBAHHBIX
nereit @OoHI HEOAHOKPATHO BBLACISUT TPaHThI HAa 00yueHue B MexTyHapOJHOH IIKojIe
«Mupac» u B Astana IT University, a Taxke MOMOI Ka3aXCTaHCKUM LIKOJbHHKAM
npuHATH yyactue B npectxHoM KoHKypce «USTEM Robotics» B CILIA. ABropckue
pabotel B pamkax npoekra «Tomimrep», koropomy DoHI OKa3an HOAICPIKKY, JICIIIU B
OCHOBY Y4€OHOH MPOrpaMMbl, Y4€OHHKOB U Y4€OHO-METOANYECKUX KHHUT IO MIPEAMETY
«OCHOBBI TIpeANpUHUMATENBCTBA U Ou3Heca», mpenogaBaemoro B 10-11 xmaccax
Ka3aXCTAaHCKMX ILKOJ U KOJUIEIKEH.

[TomuMo mnomoIIM MIKOJIBHMKAM, ydallMMcs KoJulepked u cryaeHTtaM DoHp
CUMTAET BAXXHBIM BHECTH CBOW BKJIAJ B IMOBBILICHHE KBAIM(QHUKALWN IIE€AaroroB,
COBEpIIEHCTBOBAHNE HUX 3HAHUH U HABBIKOB, IOCKOJIBKY HMEHHO OHHU SIBJISIOTCS
MIPOBOAHMKAMH 3HAHUM OydyHIMX MOKOJIeHHH KazaxcTanueB. [Ipu mognepxke donna
«XanplK» B IOKHOH cTONMIEe ObUI OpPraHW30BaH €XKEroJHbIM TOPOACKOW KOHKYpC
nenaroroB «Almaty Digital Ustaz.

BaxHoll MHMLIMATUBOW CTayl pealu3yeMblii MPOEKT 1O OOy4YEeHHIO OCHOBAM
(UHAHCOBOM TPaMOTHOCTH MpernojaBareield n3 BockMH obmacteil Kazaxcrana, urto
JIOJDKHO OKa3aTh CYIIECTBEHHOE BIIMSIHUE Ha BOCIIUTaHUE (PMHAHCOBOW IPAMOTHOCTH H
MPEeINPUHUMATEIBCKOTO MBIIIJIEHHS Y HOBOTO TIOKOJIEHHSI IPaX</1aH CTPAHBI.

Heo6xomumyto nomorip @oHpa «Xajablk» OKa3blBaeT U TEM, KTO 0COOEHHO OCTPO
B Hell Hyxnaercs. B paMkax counaibHOM 3alllUThl HACEJIEHHsS aKTHUBHO NPOBOAUTCS
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paboTa 1o TOAJEPKKE JIETeH, OCTABIIMXCS 03 pOJAUTENCH, JeTedl W B3POCIBIX U3
COLMAJIbHO YA3BUMBIX CJIOEB HACEJICHMUS, JIFOJEH C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMHU, a
TaKKe 00eCIEUESHUIO HYKIAFOIIUXCS COIUABHBIM KUIbEM, CTPOUTEIBCTBY COLIUATBHO
BaXKHBIX OOBEKTOB, TAKUX KaK JCTCKHE CaJbl, ACTCKHE TUIOIIAIAKU U (PU3KYIBTYpPHO-
03JI0POBUTEJIbHBIE KOMIIJIEKCHI.

B xommnky no0peix gen @onnma «Xanablk» MOXKHO JOOABUTh OKa3aHUE MTOMOIIH
JIETCKOMY CIIOPTY, Ky/ia OTHOCHTCS TIOJICPKKA B PA3BUTUU JIETCKOTO (PyTOOJIA M Kapare
B Hamiel crpaHe. JKMU3HEHHO Ba)KHYIO TIOMOIIL braroTBopuTeNnbHbIN QOHI «XaTblky»
OKa3aJl HalllUM COOTeUECTBEHHUKAM BO BpeMsi HeaasHell nangemun COVID-19. Torga,
B pasrap TsDKenod 0ophObl ¢ KopoHaBUpYCHOH nHpeknuerd Dounx Beiaenui cBbime 11
MUJUTMAPJIOB TEHI'e Ha MPHOOpPETeHHE HEOOXOAMMOI0 MEIUIIMHCKOTO 00O0pYIOBaHUS
U JIOPOTOCTOSIIUX MEAMIMHCKUX IPEraparoB, aBTOMOOWIICH CKOPOM MEIMIIMHCKON
TIOMOUIHU U CPECTB 3aLIUThL, aAPECHYIO MAaTEPUAIbHYIO IOMOLIb COLIMAIBHO YSI3BUMBIM
CJIOSIM HACEJICHUS U JICHE)KHBIC BBITUIATHI MEUIIMHCKUM PaOOTHUKAM.

B 2023 romy Hapsamy c OpYyrUMU TPOEKTaMH, HAlCJICHHBIMM Ha IMOBBIIICHUE
0JIaroCOCTOSIHUST Ka3aXCTaHCKUX TpaxkaaH DOHJ peniwi yneinuTb 0C000€ BHUMAaHHUE
HayKe, MOCKOJIbKY OHa SBJISIETCS YacThlO0 OOIIECTBEHHOW KYJIBTYPhI, & YPOBCHb €€
pa3BUTHS ONPEIETAET YPOBEHD Pa3BUTHUS FOCYIapCTBA.

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

C yBakeHunem,
BbaarorBopurebHblii ®ona «XaabIky»!



Bac penakrop

7KYPBIHOB Mypar 7KypbIHYJIbI, XUMHA FBUIBIMIAPBIHBIH TOKTOPHL, Ipodeccop, KP ¥FA akanemuri,
«Kazakcran Pecryonukacel ¥ITThIK FhUTBIM akanemusicby PKB-win npesunenti, AK «/1.B. Cokonbckuit
aTBIHJIAFBl OTHIH, KaTalll3 jKOHE IEKTPOXUMHUS MHCTUTYTBIHBIH» Oac aupekTops! (Anmarsl, Kazakcram)
H=4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukdaiiyabl, TeXHHKa FRUIBIMIApPBIHEIH JOKTOpHI, mpodeccop, KP ¥FA

JKayanThl XaTbICkl, A.B. BekTypoB aTbIHAaFBI XUMUS FRUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnaknusaabplK ajdka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), TI'€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemuri, «Y.M. Axmencadunua aThIHAAFEI
THIIPOTCOJIOTHUS KOHE TCOIKOIOTHI MHCTUTYTHIHBIHY» TUPEKTOphI (AnmMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcAphI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH TOKTOPBI, mpodeccop, K.M. CarmnaeB ThIHIAFBI T€ONOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektops! (Anmarsl, Kazakcran) H=2

CHOY [Iaumen, Ph.D, kaybiMaacTeipsutran npogeccop, Hebpacka yauusepcutetiniy Cy FbUIBIMIAPbI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminae
TIeTPOJIOTHS XKOHE Taiiiaibl Ka30anap KeH OpBIHIApPBI CalachIHIAFEl 3epTTeyIepais kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®WJIOB Muxaua BopucoBud, TeXHHKa FRUIBIMIAPBIHBIH JOKTOPEI, HaHncn yHHBepcHUTETIHIH
npodeccopsl (Hancu, @pannms) H=15

IIEH IMun, Ph.D, KpITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMepHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToiFbiHbIH Mymieci (ITexun, Kpitait) H = 25

DOUIIEP Axkceab, Ph.D, /Ipe3neH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMIACTBIPBLIFAH TIpodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, TE€OJOTUS-MHHEPAIOTUs FHUIBIMIAPEIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpopumyka arblHIarbl MyHaii-ra3 TeoJIOrHsChl KHE reo(U3HKa
nHctuTyThl (HOoBOCHOHpCK, Peceit) H = 19

ATABEKOB Baagumup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH JT0KTOpEI, benapycs ¥FA akaxemuri,
JKana Matepunanaap XUMHUSICBI HHCTUTYTBIHBIH KYpMeTTi qupekTops! (Munck, berapycs) H = 13

KATAJIUH Credan, Ph.D, [[pe3neH TexHUKaIBIK yHUBEPCUTETIHIH KAy bIMaCTBIPBUIFaH IIPodeccopbt
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoiorns-MHHEPANOTHsS FHUIBIMIAPBIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.M. Carraes arsiaaarbl [ €010THs FRUTBIMIAPEI HHCTUTY THI
3epTXaHachlHbIH MeHrepymrici (Anmarsl, Kazakcran) H=11

CAYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcuteti (Hyp-
Cyurran, Kazakcran) H =11

DPATTUHMU IMaosno, Ph.D, bukokk Munan yHHBEpCUTETI KaybIMAACTHIPBIIFAH Mpodeccopsl (MmuiaH,
Uranus) H =28

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

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

KYPUHOB Mypar ’KypuHOBHY, TOKTOP XMMHUYECKUX HayK, mpodeccop, axagemuk HAH PK,
npesunenT POO «HanmonansHol akagemun Hayk Pecryonmku Kasaxcran», renepanbHbiii aupexrop AO
«MHCTUTYT TOTUMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBII cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpogeccop, OTBETCTBEHHBIN

cekperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHas KodJgerus:

ABCAMETOB Maauc KyabicoBud, (3aMeCcTUTENb TNIABHOTO PEAAKTOPA), JOKTOP FEOIOTOMHUHEPAIIO-
THYECKUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTa THAPOTE€OIOTUU U T€OIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEPAo-
IHYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmorndeckux Hayk nm. K.M. CartmaeBa (Amnmarsl,
Kazaxcran) H=2

CHOY Jpunen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOIHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIen0BaHIN B 00JIACTH IIETPOJIOTHU U MECTOPOXKIACHHUN
M0JIe3HBIX HCKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKHX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®pannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEpUKaHCKOW acconmanuy skonomudeckux reojoros (ITexun, Kurait) H = 25

OUIIEP Axcens, acconmmpoBaHHBIH Tpodeccop, Ph.D, Texumueckmii yHuBepcurer Jlpesnen
(Hpesnen, bepnun) H=6

KOHTOPOBUY Aunekceii DMuIbeBHY, JOKTOP TI'€0OJIOTO-MHHEPAIOTHYECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H =19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akajeMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XMMHUU HOBBIX Marepuaiios (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuupoBanusiii mpodeccop, Texuuueckuit yauepcutet (JpesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecionneHT HAH PK, 3aBenyromas naboparopun MHcTHTyTa Teonormdecknx Hayk um. K.
Carnaesa (Anmarsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H =11

D®PATTUHU IMaoso, Ph.D, acconmmpoBanHbBIil mpodeccop, MuIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«H3Bectuss POO «<HAH PK». Cepusi reo10ruy 1 TEXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
CobcrBennuk: Pecnybnmikanckoe obmmecTBeHHOe 00beinHenne « HarmonanbpHas akaeMust Hayk
Pecny6onmkn Kazaxcram» (T. AMarsr).
CBUIIETENILCTBO O MOCTAHOBKE HA YYET NMEPHOJMYECKOro medaTHoro minanus B Komurere mHpOpManuu
MunncTepcTBa HHGOpMAIHK 1 001ecTBeHHOr0 pa3Butns Pecrryoimku Kazaxcran Ne KZ39VPY 00025420,
BbliaHHOe 29.07.2020 1.
Temaruyeckass HaIpaBICHHOCTb: 2e0n02Us, XUMUYECKUe MeXHON02UU NnepepadomKu Hemu u easa,
Heghmexumus, MmexHoNI02UU U361eUeHUs MEMANN08 U UX COeOeHEHU].
IlepuoauyHocTs: 6 pa3 B rof.
Tupax: 300 sx3eMILIAPOB.
Anpec penakiuu: 050010, . Anmarsr, yii. [lleuenko, 28, od. 219, ren.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© POO «HanmonanwsHas akanemus Hayk PecryOnuku Kazaxcrany, 2024
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Editorial chief

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

Scientific secretary

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

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

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

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

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

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

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

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

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

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

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

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

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11
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Abstract. The research area is located in the southern part of Gorontalo in the Tanjung
Kramat Region, Gorontalo City, Indonesia. The regional stratigraphy of the Tanjung
Kramat area refers to the regional geological map of the Kotamobagu Sheet, which is
composed of two rock formations in order of formation from the oldest to the youngest,
namely the Pinogu Volcano Formation (TQpv) and the Reef Limestone Formation (QI).
Research on limestone in the southern part of the Tanjung Kramat Region, Gorontalo
City, and south Gorontalo has never been carried out, so this research is very interesting
because it yields new findings. For this reason, this study aimed to analyze the relative
age of the limestone in the Tanjung Kramat area, Gorontalo City, based on the content
of planktonic foraminifera fossils. The research method used was a field geological
survey and micropaleontological analysis (which contained planktonic foraminifera
fossils). The results showed that the limestone facies consisted of three: wackestone,
packstone, and coralline floatstone. Meanwhile, the results of the micropaleontological
analysis showed that the planktonic foraminifera fossils in the study area consisted of 11
species, which refers to the results of quantitative analysis by overlaying the age range
of each species. Finally, the relative age of the limestone, namely the Early Pliocene
(N18-N19), is known.
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AHHoTanmmsa. 3eprrey aiimarel MHnoHe3usHblH lopoHTanmo kamackl, TaHXyHr
Kpamar aiimMarbiHgarel [OpOHTaNOHBIH OHTYCTIK OeIiriHAe opHajacKaH. TaHmKyHT
Kpamar aiiMaFrbIHBIH aiiMakThIK CTparurpaduschl €H KOHEIEH €H achblHa Kapai
TY3UIy peri OOHBIHILIA €Ki JKBIHBIC TY3iTiMIepiHeH TyparsiH KoTamoOary maparbiHbIH
aiiMaKTBIK TE€OJIOTUSUIIBIK KapTachblHa jKaTajbl, aran aiTkanaa [luHory xanapray KadaTsl
(TQpv) xone pudtik okrac Ty3inimi (Ql). Tanmkynr Kpamar aiitmMarblHBIH OHTYCTIK
Oemnirinaeri, ['opoHTano kKamacel MEH OHTYCTIiriHaeri [OpoHTanomarbl oKTacTapbl
3epTTey eIIKALIaH XYPri3ijMereH, COHABIKTaH OYJI 3epTTey OTe KbI3BIKThI, OUTKEHI O
aHa HoTwkenep oepeni. Ocwl cebenti, Oy 3epTTey MIAHKTOHUKAJIBIK (opaMuHudepa
Ka30amapblHbIH Ma3MyHbl HeriziHze lopontano kamaceiHmarsl TamxkyHr Kpamar
aiiMaFbIHJIAFbl OKTACTBIH CalIbICTBIPMAIIBI )KAChIH TaJAaybl Makcar eTTi. Konganbuiran
3epTTey 9MiCi JasaibIK TeoJOTHSUIBIK Oapiay jKoHe MUKPOIaJeOHTONOTHSIIBIK, Tauaay
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Oonapl (OHBIH KypaMblHAA IUTAHKTOHABIK Qopamunudepanap Kazdamapel Oap).
Hotmxenep okrac QauusuiapblHBIH YIIEyAEH TYPATBIHBIH KOPCETTi: BakTac, KyhMma
Tac xkoHe MapkaHabl ¢uioarcraH. COHBIMEH KaTap, MUKPONalCOHTOIOTHSIIBIK, Tauaay
HOTHIKEJIepl 3epTTeNeTiH aiiMaKTarbl IJIAHKTOHABIK (opamuHudepa Kazdamapsl 11
TYPIEH TYPaThIHBIH KOPCETTi, OYJ1 op TYPIiH >Kac apajbIFbIH Ka0aTTacThIpy apKbUIBI
CaHJIBIK TaJlIay HOTIKeNepiHe cinreme sxacaiipl. COHBIHIA, OKTACTBIH CaJIbICTHIPMAIIbI
Kackl, aran aiTkanna, epre mmoneH (N18-N19) 6enrini 6ol

Tyiiin  ce3mep: okrac, TUIAHKTOHIBIK, (opamuHupepanblH — Kaz0aiapsl,
CaJIBICTBIPMAJIBI JKachl
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AnHoTauus. PalioH uccienoBaHUI PACIONIOKEH B IOKHOM vactu [opoHTano
B peruoHe TanmkyHr Kpamar, ropon lopontamo, Wunonesus. PermonanbHas
crparurpadus paiiona TanmkyHr Kpamar oTHOCHTCS K perHOHaIbHON Ie0I0Tn4ecKon
kapre nucta KoramoOary, KOTOPBIil COCTOUT U3 IBYX CKaJIbHBIX 00pa30BaHUM B MTOPSAKE
(hopMHPOBaHHS OT CAMOTO CTAPOTO K CaMOMY MOJIOJIOMY, @ IMEHHO (popMarys ByJKaHa
[Munory (TQpv) u popmauus pudosoro nzsectHsika (Ql). Mccnenosanus n3BecTHsKa
B I00kHOU yacTu pernona TanmkyHr Kpamar, B ropoae ['oponTano u Ha tore ['opoHTano
HUKOTZIa HE MPOBOIMINCH, TOITOMY 3TO HCCIEJOBAaHHE OYeHb HHTEPECHO, MOCKOJIBKY
OHO J1aeT HOBBIE pe3ynbTaThl. 110 3Toi mpuuuHe 3TO HccliefoBaHNE ObUIO HAIPABICHO
Ha aHaJM3 OTHOCUTEIHHOTO BO3pacTa M3BecTHsKa B pailone TanmxyHr Kpamar, ropox
loponTano, Ha OCHOBE COAEp)KaHMS IUIAHKTOHHBIX OKaMeHeNocTell (opamuHudep.

192



ISSN 2224-5278 1. 2024

Hcnone3yeMplii METOZ MCCIEAOBAHUS MPEACTABISLT COOOW TMOJIEBYIO T'€OJIOTHUYECKYIO
CbEMKYy M MHKPOIAJICOHTOIOTUYECKUI aHaln3 (KOTOpBIH cofepikKai IUIAaHKTOHHBIE
okameHenoctd (opamunugep). Pesynbrartel mokazand, YTO HM3BECTHSAKOBBIC (aiun
COCTOSIT U3 TpeX (auuii: yIKCTOyHa, MAaKCTOyHa M KOpaioBoro (uoarctoyHa. Mexay
TEM, pe3yJbTaThl MHKPOIMAJICOHTOJIOIMYECKOTO aHaji3a MOKa3alld, YTO HCKOMAeMbIe
IUTAHKTOHHBIE (hopaMUHU(EPBI HA UCCIIEyeMON TEPPUTOPUH COCTOST U3 11 BUIOB, 4TO
OTHOCHUTCSI K pe3yJibTaTaM KOJMYECTBEHHOTO aHaJIN3a ITyTeM HAJIOKEHHUS! BO3PACTHOTO
Jana3oHa Kaxaoro Buaa. HakoHern, H3BeCTEH OTHOCHUTENBHBIN BO3pAcT N3BECTHSKOB,
a UMeHHO paHHu# muorneH (N18-N19).

KiioueBble cii0Ba: W3BECTHSK, IUIAHKTOH, HCKOMaeMmble QopaMuHudepsl,
OTHOCHUTEIBHBII BO3PacT

Introduction

The study site is situated in the southern region of Gorontalo, specifically in the
Tanjung Kramat area of Gorontalo City. Tanjung Kramat regional stratigraphy refers to
the regional geological map at scale 1:250,000 Kotamobagu sheets (Apandi & Bachri,
1997), which shows two rock formations in formation order from oldest to youngest,
namely the Volcano Formation (TQpv) and the Reef Limestone Formation (Ql). The
Pinogu Volcano Formation (TQpv), believed to have originated during the Pliocene-
Plistocene period, comprises various lithologies such as tuff, lapilli tuff, breccias, and
lava. Volcanic breccias exist in the Bone Mountains, Mount Mondalia, and Pusian.
The tuff exposed atop Mount Lemibut and Mount Lolombulan is mainly pumice, light
yellow, medium to coarse-grained, and interspersed with lava made of intermediate
magma to basal tuff and lapilli tuff and andesite surrounding the Bone River. The Reef
Limestone Unit Formation (Ql) deposition occurred in an unconformable overlapping
manner and is believed to have taken place during the Holocene epoch. The present
geological formation comprises an elevated reef limestone unit that predominantly
consists of coral and deposited limestone facies, specifically coralline floatstone, that
has undergone diagenesis (Apandi & Bachri, 1997; Permana et al., 2022).

Foraminifera are generally adaptable, able to survive and multiply in various aquatic
environments (Boltovskoy & Wright, 1976; Murray, 2006). Certain foraminifera are
organisms that coexist with coral reef ecosystems. The existence of foraminifera is
significantly impacted by a range of environmental factors, including sediment type,
depth, salinity, nutrients, and currents. As a result, Foraminifera can serve as a useful
tool for determining relative age and environmental conditions (Boltovskoy & Wright,
1976; van Marle, 1987; Valchev, 2003; Permana et al., 2020). Most sedimentary
deposits are comprised of microfossils, with the specific type of microfossil present
being heavily influenced by factors such as the sediment's initial age, depositional
setting, and deposition history. A sediment sample of 10 cm? has the potential to yield
more than 10,000 individual specimens and over 300 distinct species. The implication
is that the number of depicted ecological and biological generations can number in
the hundreds, representing thousands or possibly hundreds of thousands of years of
specimen accumulation (Armstrong & Brasier, 2005).
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The investigation of limestone in the southern area of Tanjung Kramat Region,
Gorontalo City, and south Gorontalo has not been previously conducted, rendering this
study highly intriguing as it presents new findings. This research aimed to examine the
chronological age of the limestone in the Tanjung Kramat region of Gorontalo City,
utilizing the presence of planktonic foraminifera fossils as a basis for analysis.

Research materials and methods.

Research Locations

The research location is in Tanjung Kramat Village at coordinates 122°2°30”—
122°3°00” East Longitude and 00°29°34”-00°30°20” North Latitude, precisely in the
highland morphology. The research material is limestone outcrops, which spread along
the south coast of Gorontalo. The stratigraphic position of the study area can be seen on
the geological map of the Tanjung Kramat Region, Gorontalo City (Figure 1).

P P GEOLOGICAL MAP OF THE TANJUNG KRAMAT AREA
; GORONTALO CITY, GORONTALO PROVINCE
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Figure 1. Distribution of limestone outcrops with other rocks on the geological map of the Tanjung
Kramat Region, Gorontalo City, Indonesia

The type of research

The two primary research methodologies are qualitative and quantitative,
encompassing field surveys and laboratory analysis. The research employed qualitative
analysis via field surveys, specifically by collecting viable rock samples from
rock outcrops on a hill. Additionally, quantitative analysis was conducted utilizing
the techniques outlined by Kadar (1986) and Blow (1969) to determine the type of
species and the number of species in abundance in the Laboratory of Paleontology and
Micropaleontology.
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Tools and Materials

Implementation of this research requires several tools and materials to achieve the
goal. The research tools consisted of a camera, plastic samples, waterproof markers,
labels, stationery, toothpicks, filters of 60, 100, 125, and 200 mesh sizes, and an Olympus
SZ61 binocular microscope, for the research materials needed, namely hydrogen
peroxide solution (H,O,) and blue methyl solution.

Stages of Research Implementation

The process of conducting research involves several stages:

The spot sampling method was employed to collect rock samples. The chosen rock
must possess the capacity to harbor fossils of planktonic foraminifera, specifically
limestone that is finely grained.

Stages of laboratory work. Samples of limestone with possible fossil content were
submitted to the Laboratory of Paleontology and Micropaleontology. The laboratory
procedures encompass three distinct stages, namely, the preparation of a sieve display,
the identification of fossils in samples utilizing a binocular microscope, and the creation
of a fossil list.

The technique of analyzing data

The laboratory findings, which yielded fossil species of planktonic foraminifera, were
subsequently subjected to quantitative analysis concerning the frequency of occurrence
of each species. Subsequently, it is imperative to conduct a quantitative analysis by
superimposing the age range of individual planktonic foraminifera fossil species to
ascertain the antiquity of the limestone. Identification of planktonic foraminifera fossils
refers to Postuma (1971), Bolli et al. (1985), Berggren (1992;19952a;1995b), Li et al.
(2003), and Permana et al. (2021).

Results and Discussion

A. Lithology

The geological composition of the study area comprises two distinct rock formations,
specifically the Lapili Tuff Unit, a type of pyroclastic rock, and the Limestone Unit.
The study area is characterized by two distinct geological units: the Lapili Tuff Unit
in the northern region and the Limestone Unit in the southern part. Description of the
Unit In the field, lapilli tuff has a brownish-gray hue with a texture of volcanic rock
pieces (andesite and basalt), while the tuff matrix is a pebble to gravel in size, has
poor sorting, is open packed, and has an angular grain form. This particular unit is
equipped with numerous tension joints and shear joints. The stereographic analysis of
the tension joint within the research region indicates that the plane's overall orientation
is N 111° E/78°SW. The stereographic examination of the shear joints N 90°E/43°S and
N 100°E/60°SW enables the identification of the release joint N 318°E/56°NE and the
extension joint N 116°E/80°SW. The primary stresses affecting the joints in the Tanjung
Kramat region were determined to be o1 = 64°, N 275°E, 62 = 24°, N 121°E, and &3
=46°, N 5°E, as per the joint analysis conducted. The interface linking the Lapili Tuff
Rock Unit and the Limestone Unit is characterized by an unconformity field at a bearing
of N 95° E/23° SW.

The wackestone, packstone, and floatstone facies were identified through petrological
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analysis of the limestone in the study area. The three predominant limestone facies
consist of shell grains from microscopic foraminifera, algae, and coral, while non-shell
grains consist of quartz, lithic fragments, and opaque minerals. Granules embedded
in a matrix of carbonate mud, most of which have undergone recrystallization into
microcrystalline calcite, were found to have the predominant cavity type of vuggy and
matrix dissolution (Figure 2).

Figure 2. Wackestone facies outcrops that are evenly distributed among other limestone facies

Fossil Content of Planktonic Foraminifera and Relative Age

Limestone samples from the Tanjung Kramat Region underwent micropaleontological
analysis. The study site's planktonic foraminifera fossils were composed of 11 species,
including Orbulina universa (d'Orbigny, 1839), Globigerinoides trilobus (Reuss, 1805),
Globigerinoides immaturus (LeRoy, 1939), Hastigerina siphonifera (d'Orbigny, 1839),
Globorotalia obesa (Bolli, 1957), Globorotalia tumida (Brady, 1877), Globorotalia
menardii (d'Orbigny in Parker, Jones & Brady, 1865), Globorotalia merotumida (Blow
& Banner, 1965), Globigerinoides ruber (d'Orbigny, 1839), Pulleniatina primalis
(Banner & Blow, 1967), and Globigerinoides conglobatus (Brady, 1879) (Figure 3).

Species Picture (scale size: 100 um)

Ventral View Peripheral View Dorsal View

Species 1 Orbulina universa
(d’Orbigny, 1839)

196



ISSN 2224-5278

1.2024

Species 2

Globigerinoides
trilobus (Reuss, 1805)

Species 3

Globigerinoides
immaturus (LeRoy,
1939)

Species 4

Hastigerina
siphonifera
(d'Orbigny, 1839)

Species 5

Globorotalia obesa
(Bolli, 1957)

Species 6

Globorotalia tumida
(Brady, 1877)

Species 7

Globorotalia menardii
(d'Orbigny in Parker,
Jones & Brady, 1865)

Species 8

Globorotalia
merotumida (Blow &
Banner, 1965)

Species 9

Globigerinoides ruber
(d'Orbigny, 1839)
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Species 10 | Pulleniatina primalis
(Banner & Blow,
1967)

Species 11 Globigerinoides
conglobatus (Brady,
1879)

Figure 3. Eleven species of planktonic foraminifera fossils in the Tanjung Kramat area, Gorontalo
City, Indonesia

In detail, the presence of each fossil species are Orbulina universa (d’Orbigny,
1839) NO-N23, Globigerinoides trilobus (Reuss, 1805) N4-N23, Globigerinoides
immaturus (LeRoy, 1939) N4-N23, Hastigerina siphonifera (d’Orbigny, 1839) N12-
23, Globorotalia obesa (Bolli, 1957) N5-N15, Globorotalia tumida (Brady, 1877)
N18-N23, Globorotalia menardii (d'Orbigny in Parker, Jones & Brady, 1865) N18-N23,
Globorotalia merotumida (Blow & Banner, 1965) N17-N19, Globigerinoides ruber
(d’Orbigny, 1839) N6-N23, Pulleniatina primalis (Banner & Blow, 1967) N17-N23,
and Globigerinoides conglobatus (Brady, 1879) N18-N23. Quantitative analysis by
overlaying each species' age range finally identified the limestone's relative age in the
Tanjung Kramat area, Gorontalo City, namely the Early Pliocene (N18-N19) (Table 1).

Table 1. Relative ages of the wackstone facies in the Tanjung Kramat area, Gorontalo City

ANADOLSIAId
ANADOTOH

MIOCENE PLIOCENE
SPECIES
E M L|E|mML
z|\z|\z|z|z|z|z|2|z2|Z2)2|2|Z]| 2
HHHMEMHENHEHEEEE HE BEEE

Orbulina universa
Globigerinoides trilobus
Globigerinoides immaturus

Hastigerina siphonifera
Globorotalia obesa
Globorotalia tumida
Globorotalia menardii

Globorotalia merotumida

Globigerinoides ruber

Pulleniatina primalis

Globigerinoides conglobatus

Information :
E : Early

M : Middle
L : Late
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The micropaleontological analysis indicates a discernible disparity in the
chronological age of the limestone present in the Tanjung Kramat region of Gorontalo
City compared to the older researcher's findings. According to regional geological data
(Bachri et al., 1997), the study location is a Quaternary limestone included in the Reef
Limestone Formation (QI). However, the findings of this study indicate a different
geological era, specifically the Early Pliocene of the Tertiary period (Table 2).

Table 2. Comparison of limestone research in the South Gorontalo Region between Bachri et al.
(1997) and Permana et al. (2023).
Age/Era Bachri et al (1997) Permana et al (2023)

Quarter The reef limestone lithology in the Reef
Limestone Unit Formation (Ql) is interpreted
as the Late Pleistocene-Holocene age.
Tertiary The three limestone facies are wackestone,
packestone, and coralline floatstone facies.
The age of limestone N18-N19 (Early
Pliocene).

Conclusion

Concerning the findings and discussion, the analysis of the relative age of the limestone
in the Tanjung Kramat region of Gorontalo City, based on the fossil composition of
planktonic foraminifera, yields several noteworthy conclusions:

The geological formation observed in the Tanjung Kramat Region of Gorontalo City
is characterized by three distinct limestone facies, specifically wackestone, packstone,
and coralline floatstone.

There are eleven species of planktonic foraminifera fossils in the study area.

The age of limestone in the Tanjung Kramat area of Gorontalo City was determined
through quantitative analysis, which involved overlaying the age range of each species.
The results indicate that the limestone is relatively young, dating back to the Early
Pliocene (N18-N19).
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