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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.

Kaszaxcman Pecnybnukacer ¥immuolx 2oiivim akademuscol « KP YA Xabapnapwr. ['eonocus
JICOHE MEXHUKANBIK RbLILIMOAD CepUsiColy &blibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyee KabulioanHeanwin
xabapaaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIOb
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yeoinaowvl. KP YFA Xabapnapel. eonoeust scane mexHUKAIbIK 2bLIbIMOAP CEpUsicol
Emerging Sources Citation Index-xe enyi 0i30iy Koamoacmulx ywin ey 03eKmi dcone
6e0endi eeonocus JHcoHe MEXHUKATIBIK bLILIMOAP OOUbIHULA KOHMEHMKe A0an10blebiMbI30bl

6in0ipeoi.

HAH PK coobwaem, umo nayunvii scypuan «Mseecmuss HAH PK. Cepusa ceonocuu u
MeXHUYecKux Hayk» Ovlin npunsm 015 unoexkcuposanusi 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 6 3mom uHOEKCUPOBAHUL HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as Oanvheuuie2o npuHAmMu
acypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u
the Arts & Humanities Citation Index. Web of Science npednacaem xauecmeo u enyoumy
KOHmeHma O ucciedogamenell, asmopos, uzoameneii u yupedxcoeHull. Brmouenue
Uszeecmua HAH PK. Cepus ceonocuu u mexuuueckux Hayk ¢ Emerging Sources Citation
Index demoncmpupyem nauty npusepiHceHHOCHb K Hauboiee akmyaibHOMY U GIUAMETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM 0I5l Haule2o coooujecmad.



Bac pegakrop

JK¥PBIHOB Mypar /KypbIHYIbI, XUMHS FBUIBIMAAPBIHBIH JOKTOPEL, mpodeccop, KP ¥YFA
akajemuri, «Kasakcran PecrmyOnmukackl ¥JITTBHIK FBUTBIM akanemusicel» PKbB-HiH mpesunenti, AK
«/1.B. CokoybCKHit aTBIHAAFEI OTHIH, KaTaJIN3 JKOHE MIEKTPOXUMUS HHCTUTYTBIHBIHY» 0ac TUPEKTOPEI
(Anmmvarsl, Kazakcran) H =4

Fruibivu xaTimisl

ABCA1BIKOB BaxsiT Hapnko6aiiyJbl, TeXHHKA FBUIBIMIAPBIHBIH TOKTOPEL, ipodeccop, KP ¥YFA

JKayanThIXaTIBICH], A.B. BeKTypoBaThIHAAF IXUMUS FBUIBIMIaPEIMHCTUTY THI (AnMaTsl, Kazakcran) H=5
PepgaknusaablK aJdkKa:

9BCAMETOB Mauaic Kyasicyas! (6ac peqakTopabslH opeIHOAcaphl), reoIorus-MHHEPaIoTust
FBUTBIMJIAPBIHBIH  TOKTOpBI, Tpodeccop, KP ¥YFA akanemuri, «Y.M. AxmencaduHa aTbIHAAFEI
THIPOTEOJIOTHS SKOHE T€0IKOJIOTHSI HHCTUTYTHIHBIHY AupeKkTopbl (AnmMarsl, Kaszakcran) H =2

7KOJITAEB TIepoii XKoaraiiyabl (6ac penakTopAbH OpbIHOAacapsl), reoJoTUs-MHHEPaIoTus
FBUTBIMJIAPBIHBIH TOKTOPEL, Tpodeccop, K. 1. Carnaes ThIHAAFbI Te0JI0T U FETBIMIAPhI HHCTUTY THIHBIH
nupekTopsl (Anmatsl, Kazakcran) H=2

CHOY pumen, Ph.D, kayeiMpacteipbuiran mnpodeccop, HebOpacka yauBepcutetiHin Cy
FBUIBIMJIAPBI 3epTXaHachlHbIH qupekTopsl (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, Taburu Tapux mypaxaibiasig XKep Typais! FeutbiMaap OemiMinge
METPOJIOTHST JKOHE TMaijaybl Kazbanap KeH OpBIHIAAphl CalachIHIArbl 3epTTEYNCpAiH JKeTeKIIici
(Jlonnon, Aurust) H =37

IMAH®UJIOB Muxaua bopucoBuY, TEXHHMKAa FBUIBIMIAPBIHBIH  JOKTOpBI, HaHcu
yHUBepcuteTiHig npodeccops! (Hanen, @pannms) H=15

HIEH Iwun, Ph.D, KpiTaii re0norusuibik KOFAMBIHBIH Tay FEOJOTHSIChI KOMUTETI TUPEKTOPBIHBIH
opbiHOacapel, AMEpPUKAaH/IBIK SKOHOMHUKAJBIK TEOJOrTap KaybIMAACTHIFBIHBIH Mymieci (ITexuH,
Kprrait) H =25

OUIIEP Axcenab, Ph.D, J[Ipe3neH TEXHUKAIBIK YHHBEPCUTCTIHIH KaybIMIACTBIPBLIFAH
npodeccopsi (pe3nen, bepaun) H=6

KOHTOPOBHUY Auekceii IMUIbeBHY, I'€OJOIHA-MUHEPAIOTUS FhUIBIMIAPBIHBIH JIOKTOPBI,
npodeccop, PFA akagemuri, A.A. Tpopumyka aTblHIaFEl MyHal-Ia3 TeOJIOTUsICHI J)KoHE reoU3HnKa
unctutyTsl (HoBocubupck, Peceit) H =19

AT'ABEKOB Buaagumup EHokoBH4Y, XHMMHS FbUIBIMAAPBIHBIH JOKTOpH, bemapycs ¥TA
akazgemuri, JKana Matepuangap XMMHUsICbI HHCTHTYTBIHBIH KYpMeTTi qupektops! (MuHck, Benapycs)
H=13

KATAJIMH Credan, Ph.D, [Ipe3neH TexXHUKaIBIK YHHBEPCHTETIHIH KaybIMAACTBIPUIFAH
npodeccops (Jpesznen, bepaun) H = 20

CEUTMYPATOBA Jseonopa FOcynoBHa, reoorus-MUHEPATOTUs FhIIBIMAAPBIHBIH JOKTOPEI,
npodeccop, KP ¥YFA koppecniongent-myieci, K.M. CarnaeB arbingarbl [€0J0TUsI FBUIBIMAAPEI
HWHCTHTYTBI 3epTXaHaChIHBIH MeHrepyiici (Anamarsl, Kazakcran) H=11

CAFBIHTAEB “Kanaii, Ph.D, xaybimaacteipbutran mpodeccop, HaszapbaeB yHuBepcuteti
(Hyp-Cyunran, Kazakcran) H = 11

®PATTHUHMU Taono, Ph.D, buxokk Munan yHUBEPCUTETI KaybIMIACTBHIPbUIFaH Ipodeccopbl
(Munan, Uranus) H =28
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I'naBnbIii perakTop

KYPHUHOB Mypar ’KypuHoBHY, TOKTOpP XUMUYECKHUX HayK, mpodeccop, akagemuxk HAH PK,
npesunent POO «HarponansHoit akagemun Hayk PecryOnuku Kazaxcran», reHepaibHbIH TUPEKTOP
AO «MHCcTUTyT TOIUMBA, KaTanu3a U a1ekrpoxumud uM. [1.B. Coxombckoro» (Ammarsr, Kazaxcran)
H=4

YueHHBbI cekpeTapb

ABCA/IBIKOB BbaxbiT Hapuk6aeBu4, TOKTOp TEXHHYECKUX HAYK, MPOdeccop, OTBETCTBEHHBIH

cekperaps HAH PK, UuctuTyT XuMmnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenakuunonHasi KoJdJerus:

ABCAMETOB Mauuc KyabicoBu4, (3aMeCTHTENb INTABHOTO PEAAKTOPA), TOKTOP I€0JIOTOMHHE-
panornueckux Hayk, mpodeccop, axanemuk HAH PK, mupexrop HMHcruryTa Tmaporeomoruu u
reoskonorun uM. ¥Y.M. Axmencaduna (Anmarsl, Kazaxcran) H = 2

KOJITAEB I'epoii ZKosraeBud, (3aMeCTUTEIND [TIABHOTO PEIAKTOPA), IOKTOP T'€0JI0rOMUHEPaIIo-
THYECKUX Hayk, mpodeccop, mupexkrop MucTHTyTa reonormyecknx Hayk uM. K.M. Carmaesa (Anmarsr,
Kazaxcran) H=2

CHOY [Ipunen, Ph.D, acconumpoBannslil npodeccop, aupexrop Jlaboparopuu BOJHEIX HayK
yauBepcutera HeOpacku (mrat Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pykoBomuTenb HCCICIOBaHMNA B OOJNACTH TETPOJOTHH K
MECTOPOXK/ICHUH TOJE3HBIX HCKomaeMbeIX B Otmene Hayk o 3emie My3est eCTeCTBEHHOH HCTOPHH
(Jlonnon, Aurus) H =37

HAH®UJIOB Muxaua BopucoBHY, TOKTOp TEXHHUYECKHX HayK, Mpodeccop YHUBEpPCHTETA
Hancu (Hancu, ®@panmums) H=15

HIEH IMun, Ph.D, 3amecrurens aupexropa Komurera mo ropHoit reomorun Kwurtaiickoro
Te0JIOTHYECKOr0 00MIecTBa, WieH AMEPHKAHCKOH acCONHMAINK SKOHOMHUYeckux reonoros (Ileknw,
Kurait) H = 25

OUIIEP Axkceas, accorunpoBanHblil mpodeccop, Ph.D, Texanuecknit yausepcurer Jlpesnen
(Apesnen, bepnmun) H =6

KOHTOPOBMUY Auekceii IMUIbLEBHY, TOKTOP I'€0JI0r0-MHHEPATIOrHICCKUX HayK, Tpodeccop,
akagemuk PAH, MHCTHTYT HedrerazoBoii reonorun u reopmsuku uM. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccus) H=19

ATI'ABEKOB Baaaumup EHokoBHM4, 10KTOp XuMHYecKuX Hayk, akagemuk HAH benapycu,
MOYETHBIN qupeKkTop MHCTHTYTa XMMUHU HOBBIX MaTepuaioB (Munck, benapycs) H =13

KATAJIMH Credan, Ph.D, accoumupoBanubiii mnpodeccop, TexHHYEeCKHil yHUBEPCUTET
(Apesnen, bepmun) H =20

CEUTMYPATOBA Dieonopa IOcymoBHa, OKTOp TIe0lOrO-MHHEPAIOTHYECKUX —Hayk,
npodeccop, wieH-koppecnoneHT HAH PK, 3aBenyromas taboparopunt MHCTHTyTa Te0IOTHYECKUX
Hayk uM. K.W. CarmaeBa (Anmarsl, Kazaxcran) H=11

CAI'MHTAEB ‘Kanaii, Ph.D, acconumpoBannsii mnpogeccop, HazapbaeB yHHBepcHTET
(Hypcynran, Kazaxcran) H = 11

®PATTHUHMU Iaoao, Ph.D, acconnunposanHblii npodeccop, Munanckuii yausepcuter bukokk
(Munan, Utamus) H = 28

«H3BecTtust POO «<HAH PK». Cepusi reo10ruu 4 TEXHHYECKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
CobctBenHuk: PecriyOnmkanckoe obuiecTBeHHOe o0bennHeHne « HannonanpHas akajieMus Hayk
Pecnyonuku Kaszaxcran» (1. Anmarsr).
CBHJIETENbCTBO O IIOCTAHOBKE HA Y4YeT IIEPHOAMYECKOro IeyaTHoro wusgaHus B Komurere
unpopmanun Munucrepctsa nHdopmanyu u obiecTBeHHOro pa3Butus Pecriyonuku Kazaxcran Ne
KZ39VPY00025420, BeimanHoe 29.07.2020 1.
Temarudeckast HalpPaBIEHHOCTb: 2€0N02Us, XUMUYECKUe MEXHON02UU nepepadomKu nepmu u 2asa,
Heghmexumus, mexHonI02UU U361eueHUs. Memanilos U ux coe0eHeHull.
[lepronuuHocTh: 6 pa3 B rof.
Tupax: 300 sK3eMIIIPOB.
Anpec penakuun: 050010, r. Anmarsl, yir. [lesdenko, 28, od. 219, ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© POO «HaunonanbHas akasemus Hayk Pecryonuku Kazaxcrany», 2024



Editorial chief

ZHURINOV 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

ABSADYKOV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive

secretary of NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H =35
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

ZHOLTAEY 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

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

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

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

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

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

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

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

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

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H=28
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A.O.Baisalova!, A.V. Dolgopolova?, R. Seltmann?, E.E. Akbarov',
M.A. Mashrapova 3, 2024.
' K.I. Satbayev Kazakh National Research Technical University,
Almaty, Kazakhstan;
2 Natural History Museum, London, United Kingdom;
3Institute of Geological Sciences named after K.I.Satbayev, Almaty, Kazakhstan.
E-mail: baisalova73@mail.ru

PETROGRAPHIC AND MINERALOGICAL FEATURES OF THE
KARAGAILY-AKTAS RARE METAL DEPOSIT
(SOUTH KAZAKHSTAN REGION)

Baisalova A.O. — PhD, Associate Professor Satbayev University, Almaty, Kazakhstan, E-mail:
baisalova73@mail.ru; https://orcid.org/0000-0002-4925-7371;

Dolgopolova A.V — PhD, Principal Researcher Natural History Museum, London, Great Britain,
E-mail: a.dolgopolova@nhm.ac.uk; https://orcid.org/0000-0002-8567-4631;

Seltmann R. — PhD, Professor, director CERCAMS, Principal Researcher Natural History Museum,
London, Great Britain, E-mail: r.seltmann@nhm.ac.uk; https://orcid.org/0000-0002-4590-6485;
Akbarov E.E — Chairman, Committee of Geology of Ministry of Industry and Infrastructural
Development of the Republic of Kazakhstan, PhD student, specialty 8D07205 — «Geology and
exploration of deposits of solid minerals», Astana, Kazakhstan, E-mail: e.akbarov@miid.gov.k;
https://orcid.org/0009-0003-8845-4647;

Mashrapova M.A. — PhD, Head of the Information Technology Service, Institute of Geological
Sciences named after K.I. Satbayev, Almaty, Kazakhstan, E-mail: moldir m m@mail.ru, https://
orcid.org/0000-0002-6009-9730.

Abstract. This article examines tin-tungsten-lithium mineralization associated
with the magmatic, postmagmatic and volcanogenic-sedimentary stages, provides
a general description of mineral composition of grazenized, albitized granites of the
Karagaily-Aktas deposit (South Kazakhstan region). Petrographic characteristics
and mineral composition of intrusive rocks were studied using a polarization
microscope, X-ray diffraction diffractometer DRONE-3, scanning electron
microscopy (Zeiss EVO 15LS SEM), and microprobe analysis (CAMECA-100).
The main rare metal minerals are represented by wolframite, molybdenum,
cassiterite, zinnwaldite, lepidolite and scheelite, monazite and xenotime. The rock-
forming minerals include quartz, feldspar (sodium and potassium), muscovite,
hornblende and biotite, sphenes, rutile, zircon, apatite and fluorite are present in
the form of accessory minerals. Geochemical studies have shown that granites,
syenites, pegmatites and greysens, as well as host carbonate rocks, are enriched

6



ISSN 2224-5278 4.2024

in rare and radioactive elements such as Ta, Nb, W, Li, Be, Rb, Zr, Hf, Y, Yb, Sb,
Srt, Ce, La, Er, Ho, Dy, Gd, Sm, Pr, Ce. Given the current demand for rare metals,
especially lithium, and rare-earth elements, the development of the Karagaily-
Aktas deposit can become economic.

Keywords: Karagaily-Aktas, South Kazakhstan, greisen, pegmatite, granite,
lithium, tin, tungsten, rare-earth elements.
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KAPAFAMJIBI-AKTAC CUPEK KE3JIECETIH KEH OPHBIHBIH
HETPOI'PA®UAJIBIK )KOHE MUHEPAJIOT'UAJIBIK
EPEKHIEJIIKTEPI (OHTYCTIK KABAKCTAH OBJIbICBI)

BaiicanoBa A.O. — PhD pmoxTopsl, kaysimaacTeiK npogeccopsl, K. CotbaeB atpimarsr Kazak
¥Yurreik Texaukanelk 3eprrey YHuHBepcuteTi, AnMarsl, Kasakcran, E-mail: baisalova73@mail.ru;
https://orcid.org/0000-0002-4925-7371;

JoaromonoBa A.B. — PhD noxropsr, sxetekmri FeulbIME Kbi3MeTkep Taburm Tapux Mypaskaiisl,
Jlonmon, ¥meiopurtanus, E-mail: a.dolgopolova@nhm.ac.uk; https://orcid.org/0000-0002-8567-
4631;

3eapTmann P. — PhD nokropsl, npodeccop, Tadburu Tapuxu Mypaxkaii, CERCAMS GemniminiH

nupektopsl, Jloumon, ¥neiOpuranus, E-mail: r.seltmann@nhm.ac.uk; https://orcid.org/0000-0002-
4590-6485;

AxobapoB E.E. — Kazakcran PecnyOmukacer UWHIycTpus xoHe HWHQPAKYPBUIBIMIBIK IaMy
MUHHCTpHITi, [eomormst xommteTiHiH Toparacel, 8D07205 — «KarTel maiimansl Ka3daiapablH
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AHHoOTanusa. by Makamana MarmainbiK, TOCTMAarMaibIK JKOHE BYJIKaHOTEHJII
IMeriHAl Ke3CHIEep/e KapalfaH Kalalbl-BOJIb(PAM-TUTHA MHHEpAIIaHybl
KapacTelpblTFaH, Kaparainel-Akrac keHOpHBIHBIH — (OHTycTik  Kazakcran
OOJIBICHI) CHPEK Ke3/IeCEeTiH IPeH3eH IeTeH, AIbOUTTENTeH TPaHUTTEPiHIH 3aTTHIK
KYPaMbIHBIH JKaJIbl CHITATTAMachl KeNTipiiareH. MHTPY3UBTI TayKBIHBICTapIBbIH
neTporpadusIIbIK cHUTIaTTamMallapbl MEH MUHEPAIAbl KYpPaMbl TOJSPH3AIUSITBIK
MHUKPOCKOIITBIH KemerimeH 3eprrenni, JJPOH-3 nudpaxromerpinmeri peHTreHaik
KYPBUIBIMJBIK TaJl[ay, CKaHEpJIeyIlli 3JeKTPOHAbI MUKpockonus (Zeiss EVO 15LS
SEM) sxone mukpozouHarsl Tangay (CAMECA-100). Heri3ri cupek ke3meceTiH
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(keHmi) MuHEpangap BOJIbPPAMUT, MOIUOIEHUT, KACCUTEPUT, ITUHHBAJIBJIUT,
JICTTUJIONINT, TIEETUT, MOHOIINT JKOHE KCEHOTHUT OOJBIT TaObuIaAbl. TayKbIHBICTAp
TY3yIli MHHEpaJap-KBapll, Jajia Mmnartapbl (HaTpUl JKoHE Kajuii) MYCKOBHT,
TOpHOJICHT )KOHE OMOTHUT, aKIIECCOPIBIK MUHEpaIIap TYPiHae CheH, pyTHIL, IUPKOH,
amatuT JKoHe (IIOpUT Ke3meceli. [ eOXMMUSIIBIK 3epTTeyiep KOPCETKeHICH,
WHTPY3HBTI Tay)KBIHBICTAP TPAHUTTED, CHEHUTTED, IETMaTHTTEP JKOHE Tpeii3eHaep,
COHJIali-aK CHIUBICTHIPYIIIBI KapOOHATTHI TaykbIHEICTAp Ta, Nb, W, Li, Be, Rb, Zr,
Hf, Y, Yb, Sb, Sr, Ce, La, Er, Ho cHsKTBI cCHpeK KoHE paJHOaKTHBTI JIIEMEHTTEPMEH
OatipiTeirad. Dy, Gd, Sm, Pr, Ce. Cupek metanmapra, acipece Kas3ipri yakpITTa
JIUTUITE CYPaHBICTHIH XKOFaphl EKEH/ITIH €CKepe OTHIPHII, KemieHaeri Kaparaiinbi-
AKTac KCHOPHBIH 3epTTEY KOHE UTepy THIMJII 00Ty MYMKIHZITI Oap.

Tyiiin ce3zaep. Kaparaitnel-Axrac, Oxntyctik Kazakcran, rpeif3en, nermarur,
TPaHUT, JINTUH, KaTaibl, BOIb(PPaM, CUPEK JKep AIEMEHTTEPI.
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pOBaHHBIX TI'paHUTOB MecTopoxaeHus Kaparaiiner — Axkrac  (FOxHo-
Kazaxcranckas obnacts). [leTporpaduueckne xapakTepuCTUKH U MUHEPATbHBIN
COCTaB HMHTPY3UBHBIX TIOPOJ HMCCIENOBAIMCH C TOMOIIBIO TMOJSPU3ANNOHHOTO
MHUKpPOCKOIIa, PEHTIeHOCTPYKTYpHOTO aHanmm3a Ha naudpaxtomerpe JPOH-
3, CKaHHMpPYIOLIEro HIEKTPOHHOTO Mukpockoma (Zeiss EVO 15LS SEM), u
mukpo3ornoBoro aHammza (CAMECA-100). OcHOBHBIE peakoMeTajIbHbIS
(pyoHBIE)  MUHEpanmbl  MPEACTABICHBI  BONb(PPAMUTOM,  MOJUOICHUTOM,
KaCCUTEPHUTOM, IIMHHBAIBIUTOM, JICIIUJIOIUTOM U MICCIUTOM, MOHOIIUTOM,
KceHOTHTOM. llopomooOpasyromuMu MUHepajJaMH SBISIOTCS KBapIl, ITOJEBBIS
mmarkl (HaTpUeBbIe U KallMeBbIe), OMOTHUT, MyCKOBHT, POroBasi OOMaHKa ¥ OUOTHUT,
B BHJIC aKI[ECCOPHBIX MUHEPAIIOB IPUCYTCTBYIOT C(hEH, PyTHII, IUPKOH, allaTUT U
¢drooput. [eoxmMmuueckne Ucciea0BaHUs MOKA3alld, YTO HHTPY3UBHBIE ITOPOJIBI
TPaHUTHI, CHEHUTHI, IETMaTUTHI U TPEH3EHBI, a TaK)Ke BMEIIarone KapOOHaTHBIS
MOPOJIEI OOOTAIICHBI TAKUMHU PEIKHUMH U PaTMOAKTHBHBIMU AJIEMEHTaMH, Kak Ta,
Nb, W, Li, Be, Rb, Zr, Hf, Y, Yb, Sb, Sr, Ce, La, Er, Ho, Dy, Gd, Sm, Pr, Ce.
YuuTeIBas Cripoc Ha PEeKHe METAJUIbI, 0COOCHHO Ha JIUTHI B HACTOSIIEE BpEMs,
M3y4YeHHE U OCBOCHHUE MecTOopokaeHus Kaparaitinpl — AKTac B KOMIUIEKCE MOXKET
CTaTh peHTA0CTHHBIM.

KuarueBsbie caoBa: Kaparaitnelr — Axrac, IOxubiii Kazaxcran, rpeiisel,
MerMaTUT, TPAHNT, JTUTHIA, OJIOBO, BOJIb(PaM, PEIKO3EMEITbHBIE JICMEHTHI.

Introduction

The territory of South Kazakhstan under consideration is characterized by a
very complex geological structure, due to the presence of several structural levels,
where each of them has a certain degree of metamorphism, a type of folding,
and a wide range of plicative and discontinuous faults. Regionally, the territory
is located on the eastern flank of the Terskey anticlinorium, intruded by a large
batholith of granitoids. The described area is located within the Kungey-Bayankol
structural-metallogenic zone (Shcherba, 1968; Zhang, 2009), characterized mainly
by gold-rare metal-tungsten-tin, as well as lithium mineralization. The tungsten-
tin-lithium deposit Karagaily-Aktas and a number of large mineral occurrences,
gold and bedrock deposits of Dzharkulak, Don-Archa and alluvial deposits of
Bayankol and Keskentas have been identified in the area.

The Karagaily-Aktas deposit is located within the northern spurs of the
Terskey-Alatau ridge, which makes up the latitudinal chain of the Northern Tien
Shan (Khromykh, 2018; Khromykh, 2022). At the beginning of the study, the
object under study was classed as a rubidium-beryllium deposit. At the end of the
60s, prospecting and evaluation work was carried out by the Temirlik party, as a
result of which economic concentrations of tin and tungsten were established, and
beryllium and lithium have been also included (Seltmann, 2023).
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Figure-1 — Geological plan of the Eastern site of the Karagaily-Aktas ore field.

Tungsten-tin-lithium mineralization is associated with a dyke of greisenized
granites intruding Lower Paleozoic shale-carbonate deposits. The ore bodies
have a complex shape and are concentrated into dikes of greisenized granites and
pegmatites (Kuznetsova, 2018). Metasomatic ore deposits in carbonate rocks are
significantly less common. The dimensions of the ore bodies are 300-740 m along
strike, thickness from 1 to 23.8 m, along the dip they are traced to 250 m.

In mid-1970s, as a result of exploration work, patterns of distribution of
associated components in tin ores, such as lithium, rubidium, cesium, tantalum,
niobium, beryllium, yttrium, etc., were identified.

As a result of mineralogical and geochemical work carried out in 2023, new
data on rare metals and rare earth elements were obtained. The results are shown
in the table.

Geological structure

The Karagaily-Aktas field with the East, Central and New sites have been
discovered in 1954. The sites and mineral occurrences (Lesnoy and Dalny)
constitute a single ore field, which extends from east to west for up to 10 km.
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Figure-2 — Geological map and geological section (rare metal deposit Karagaily-Aktas)

Geological characteristics of the deposit area

The area of the ore field is characterized by the widespread development of
intrusive rocks. The large Bayankol outcrop is closely adjacent to the ore field
from the south, the Irinbay pluton from the west, and the Aktas massif from the
north. In the eastern part of the field there is a small body of gabbro-diorites; in
the southeastern part, granodiorites elongated in the sublatitudinal direction are
exposed. The deposit is confined to a sublatitudinal albitized, greisenized granite
dike (Karagaily-Aktas granites).

The Bayankol massif within the ore field is composed of medium-to-coarse-
grained, locally porphyroid, biotite-hornblende granites. Granites differ in
appearance and mineral composition from Aktas and Irba granites. The described
granites consist of quartz, plagioclase, microcline-perthite, hornblende and biotite.
The Irinbai granites are identical in petrographic composition; they differ from
the Bayankol granites in the almost complete absence of plagioclase (Seltmann,
2023).

11
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The Karagayly-Aktas granite dyke attracts the attention of researchers due to
rare-metal tungsten-tin-lithium mineralization. It extends in the sub-latitudinal
direction for more than 10 km, and is confined to the central part of the block. The
thickness of the dike is unstable from 10 to several tens of meters, in some places
it extends up to several hundred meters. The rocks that make up the dike - granites
- have undergone intensive metasomatic changes (albitization and greisenization).
Pegmatoid formations in the form of schlieren and veins are also noted (Cerny,
1991).

Research results

Petrographic studies

Petrographic research shows that the intrusive rocks have different character,
there are rocks of different classes from acidic to basic composition (Figure -3a,
c). In addition to the listed rocks, there are post-magmatic altered greisenized
granites and vein pegmatites. Mostly light-colored rocks consisting of leucocratic
minerals. The structure is granitic, holocrystalline with coarse, medium, and
fine grain sizes and irregularly grained porphyritic features. The rocks do not
differ much in mineral composition. Thus, the main rock-forming minerals are:
quartz, plagioclase, orthoclase, microcline, microperthite, muscovite, biotite,
which make up more than 90% of the rock. In addition to the listed minerals,
minor, accessory and ore minerals are often found: zinnwaldite, cassiterite, topaz,
tourmaline, petalite, andallusite, zircon, sphene, rutile, apatite, pyrite, calcite,
fluorite (Georgievskaya, 1964).

Granodiorites and plagiogranites compose small bodies elongated in the
sublatitudinal direction, at a distance of 5-7 km with a width of up to 1 km. They are
interconnected by gradual mutual transitions (Figure -3c). Macroscopically, they
are rocks from variegated to light-colored, fine- and medium-grained, sometimes
gneiss-like. Plagioclase has the composition of oligoclase-andesine, oligoclase
and up to albite. Sericite, zoisite, epidote and calcite develop along them, forming
the processes of sericitization and saussuritization.

a) b) c)

Figure-3 — Intrusive and host rocks of the Karagaily-Aktas deposit, a) gabbro-diabase; b) carbonate

rock; ¢) grano-diorite.
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Biotite, hornblende and alaskite granites are widespread in the deposit and form
a single Bayankol massif. Macroscopically pinkish-gray rocks with a medium-to-
coarse-grained structure, often porphyritic. They consist of microcline, plagioclase,
quartz and biotite. Fluorite, zircon, apatite, sphene, rutile, and orthite are present as
accessory minerals. Feldspars (plagioclase, microcline, orthoclase) form isometric
tabular and more prismatic forms with sizes up to 15 mm, the minerals are weakly

pelitized and sericitized (Figure -5).

Figure-4 — Intrusive rocks of the Karagaily-Aktas deposit, a) zinnwaldite feldspathic pegmatite;
b) zinnwaldite vein in carbonate rock; c) plagiogranite; d) monzogranite; ) greisen on granites; f)
albitized granite

Alaskite granites form separate outcrops that can be traced in the central part
of the Karagaily-Aktas deposit area. The morphology of the outcrops is complex,
the thickness varies from 100-120 m to complete pinching out; often branch. They
consist of a predominant amount of quartz and plagioclase, as well as potassium
feldspar, muscovitized biotite and accessory apatite, and zircon.

Petrographic study of the rocks made it possible to trace all the intermediate
changes in granites and greisens from weakly to highly altered (David, 2021).

13
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Figure-5 — The main rock-forming ore minerals: pl-plagioclase, mi-microperthite, or-orthoclase, bt-
biotite, q-quartz, zw-zinnwaldite, to-topaz, cs-cassiterite (Karagaily-Aktas deposit).

Original unaltered granites are not observed within the deposit area; they are
greisenized as a result of autometasomatic processes. According to the degree
of greisenization, three groups can be distinguished: 1) weakly greisenized, 2)
greisenized and 3) intensely greisenized granites, turning into typical greisens. The
first group includes granites with an undisturbed structure and composition; only
small amounts of topaz and fluorite develop in them; cassiterite and muscovite
(iron-containing) appear (Figure -5c¢). In the group of greisenized granites, the
mineralogical composition changes, the amount of quartz, muscovite and topaz
increases. The rock acquires a relict hypidiomorphic granular structure. In the
third group, in addition to an increase in the amount of quartz, muscovite and
topaz, recrystallization of albite and quartz occurs. The granite structure is almost
completely destroyed.

The most intense greisinization is observed within the Western and Central parts
of the deposit, where altered rocks are localized on the hanging wall. Greisens are
one of the main types of concentrations of ore components. Based on the results
of the study, autometasomatic and near-vein greisens are distinguished. According
to the mineral composition, it can be attributed to the quartz-zinnwaldite-topaz
group; among the ore minerals, wolframite, cassiterite, zinnwaldite and pyrite are
present in small quantities.

Figure 6 — Slightly greisenized granite with characteristic minerals: muscovite, beryl,
cassiterite, fluorite, xenotime and quartz.
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Near-vein greisens develop only in the contact parts of ore veins and in terms of
the time of formation they are later than autometasomatic ones. Depending on the
mineral composition, two groups are distinguished: 1) greisen from granites and
other aluminosilicate rocks, 2) greisen from carbonate rocks. Near-vein greisens
along aluminosilicate rocks are located in a granite dike with the subsequent release
of mineral fractions: quartz-mica, quartz-mica-topaz and mica-topaz greisen.
According to the results of chemical analyses, it is observed that greisenization of
granites was accompanied by the removal of a significant amount of silica, sodium,
oxygen and the introduction (or introduction) of fluorine, alumina, lithium, tin and
tungsten.

Near-vein greisens along carbonate rocks accompany ore veins and veinlets
occurring in limestones and dolomites (Figure -3b). Vein changes in limestones
are characterized by the formation of rocks of mica-fluorite and mica-fluorite-
tourmaline composition, thickness ranging from 2-3 to 5-7 cm.

The dike and vein series of the Caledonian intrusion complex are represented
by diabase and diorite porphyrites, which appeared in both pre-ore, intra-ore, and
post-ore stages.

All varieties contain, rare scattered dissemination of cassiterite, and its amount
is not directly dependent on the degree of greisenization. Sometimes slightly
greisenized granites show more abundant dissemination than in intensely altered
varieties. In addition to cassiterite, scheelite and wolframite are also found.

The ore-bearing and ore-controlling rocks are represented by sedimentary-
metamorphic rocks of the Zhaisan Formation of the Middle-Upper Cambrian,
forming the wing of a large anticlinal structure complicated by steep faults of a
strike-slip nature. Among the sedimentary formations that make up the deposit,
the following rocks are characterized by the greatest development: quartz-
feldspar-sericite, quartz-sericite shales with a thickness of 100-120 m; bituminous
limestones, medium-grained, marbled, 400 m thick; quartz sandstones and
siltstones up to 100 m; tuff sandstones and tuffs of andesite-dacitic porphyrites
with a thickness of 150-200 m.

Mineralogical research

The Karagaily-Aktas deposit is distinguished by a wide range of minerals. To
date, about 100 minerals have been studied and described, and some ore and rare
earth minerals are under study. The article provides a description of main ore-
forming and rock-forming minerals at the deposit.

Zinnwaldite — KLiFeAl(AlSi,)O, (OH,F), is a lithium-containing mica, the
most common in the deposit, similar in structure to biotite. It differs from lepidolite
in its relatively high iron content. The mineral has a silvery, light gray color with
a faint violet tint. In granite greisens, the size of mica plates ranges from tenths
to 1-3 mm. Zinnwaldite in pegmatites and greisen often forms large plates up to
4 cm in size (Figure - 4a). Often includes cassiterite, ore minerals, and rare earth
minerals (Figure -8).
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In thin sections, zinnwaldite is colorless, slightly brownish-yellowish in color
and has a distinct relief and a clear shagreen surface. The birefringence of the
mineral is high from 0.025 to 0.035, biaxial, negative mineral. Weak pleochroism
is observed (Figure -7).

Figure-7 — Zinnwaldite plates in highly altered greisenized rock: a) parallel nicols, b) crossed
nicols, magnification 10x
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Figure-8 — Cataclased zinnwaldite plate in highly altered greisenized rock: a) zinnwaldite, b)
semi-quantitative composition of zinnwaldite. Analyses were performed at Zeiss EVO 15LS SEM
(Natural History Museum, London).

Cassiterite — SnO, is present in various concentration categories - magmatic,
pegmatitic and post-magmatic. Igneous and pegmatite manifestations of
cassiterite are in the form of accessories and are of interest only for understanding
the genesis. Post-magmatic concentrations are basic in scale and relate to high-
temperature pneumatolytic-hydrothermal formations. They are found in different
types such as: greisen, topaz-quartz, feldspar-quartz. The sizes of cassiterite
crystals vary from 0.2 mm to 0.5; larger crystals up to 3 cm are less common.
Characteristic crystal shapes are often observed in weakly greisenized granites.
Among the manifestations of cassiterite mineralization of the greisen type (Figure
-9a), in turn, one can distinguish: greisens on granite rocks (Figure -9d), greisens
on skarns, greisens on carbonate rocks - limestones and dolomites. The actual ore
of them today are greisen on granites (Figure -4e, c). In greisens along skarns and
carbonate rocks, cassiterite is usually present in small quantities.

1

250um a)
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Figure-9 — Individual crystals of cassiterite in different rocks: a) from slightly greisenized
granite; b) from slightly altered mica granite; c) slightly altered granite: cassiterite (white), zircon
(dark gray), monocyte (gray); d) from unaltered granite. BEL. Analyses have been performed at the
microprobe CAMECA-100 (Natural History Museum, London).

Table 1 - Chemical composition of cassiterite

Weight %
Ti Mn Fe Sn Nb O Total
Spectrum 0.08 0.01 0.51 77 0.38 21.13 99.11
1/2. 0.09 0 0.32 78.39 0.5 21.1 100.2
1/3. 0.24 0.04 0.98 72.99 1.43 20.75 96.44
1/4. 0.11 0.01 0.23 77.86 0.47 21.32 100
1/5. 0.16 0.02 0.23 78.28 0.43 21.47 100.6
Ne
1 TiO2 MnO FeO Sn0O2 Nb205 Total
2 0.13 0.02 0.66 97.76 0.54 99.11
3 0.11 0.01 0.42 99.52 0.71 100.2
4 0.4 0.06 1.27 92.67 2.05 96.44
5 0.32 0.01 0.42 98.86 0.67 100
6 0.17 0.15 1.16 92 0.37 93.86
7 0.27 0.03 0.3 99.32 0.62 100.6
Qti
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Figure-10 — The chemical composition of cassiterite is shown in the diagram

18



ISSN 2224-5278 4.2024

Wolframite — (FeMn)WO, is a dispersed mineral in a deposit with cassiterite.
It is present in small quantities in albitized granites, greisens, and less commonly
in weakly altered carbonate rocks. In greisens, the mineral forms scattered,
individual well-faceted tabular crystals up to 1-1.5 mm in size. In mica and topaz
veins, wolframite is distributed very unevenly. Most of the vein contains small
amounts of wolframite, which forms small plates. In altered carbonate rocks,
wolframite also forms individual single crystals with an internal zonal structure.
The lead variety of wolframite, stolzite, is found in carbonates (Figure -11b).

Chemical analysis of tungsten (in Table -2) shows that the content of tungsten
trioxide ranges from 42.61 to 57.89%. The lead content in wolframite reaches up
to 32%, forming the lead variety of stolzite. Also present is ferberite, a component
of a variety of wolframite.

Spectral semi-quantitative analysis in wolframite, in addition to lead, iron and
manganese, often notes niobium (%), calcium - 1.5, aluminum - 0.86, potassium
-0.45, etc.

2500m a) S0pm 6)

Figure-11 — A separate crystal of wolframite in a carbonate rock, a) prismatic crystal of wolframite,
b) zonal structure of wolframite with lead (light zone). BEI. Analyses have been performed at the

microprobe CAMECA-100 (Natural History Museum, London).

Table 2 - Chemical composition of wolframite.

No7 O Al K Ca Mn Fe Br A\ Pb Total
27 17.2 0.33 6.57 11.05 57.89 0.64 | 93.66
28 16.82 6.68 11.52 58.78 0 93.8
29 16.55 0.71 0.49 1.44 2.32 391 44.29 24.44 | 94.13
30 15.88 0.86 | 0.54 1.72 1.38 2.5 42.61 29.4 | 94.89
31 14.23 1.31 1.63 2.63 46.1 31.07 | 96.97
32 14.58 1.51 2.47 391 47.81 26.27 | 96.55
35 15.55 0.2 1.78 1.58 2.84 | 1.06 43.47 29.57 | 96.06
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Monazite — CePO, is a common accessory mineral of albitized granites,
greisenized granites and tungsten-tin ore veins. It is also found in greisens in
carbonate rocks, but in smaller quantities. The highest concentrations of monazite
are observed in endocontact greisen and ore veins. Small crystals of monazite and
xenotime are common in micas and topazes, less commonly in quartz. In some
cases, large monazite crystals are broken by numerous small cracks and healed with
violet fluorites and sellaites, less often with small mica flakes. In fluorites, brown
halos of a deep dark purple color are observed around monazite and xenotime
grains. In mica, only a brown halo is observed around the monocyte grains. Such
halos are formed when a mineral is enriched with radioactive elements such as
thorium and uranium.

M Toomrm M 100mkm
100mkm 100mkm

Figure-12 — Isolated bipyramidal monazite crystals, BEI.

Conclusion

1. The Karagaily-Aktas deposit belongs to the contact-metasomatic type and is
genetically associated with a granite dike.

2. As a result of the study, more substantiated identification of mineralogical
types of ore bodies and ore concentrations was determined, including a new
sulfide-tungsten type for the deposit.

3. As a result of petrographic-mineralogical-geochemical studies, additional
information was obtained on the mineral composition of rare-metal granites and
greisen. Unusual varieties of minerals have been identified, such as lead variety of
wolframite, stoltzite and raspite.

4. The main useful components are lithium, tin, tungsten, fluorine, yttrium,
itterbium, cerium, rubidium, cesium.

5. Differences in the mineral composition and ore mineralization are explained
by the different composition of the host environment. Greisens formed by granites
are associated with tin and tungsten mineralization and lack fluorite and beryllium
minerals: the main rock-forming minerals are quartz, light mica and topaz. Greisens
formed by carbonates are associated with tungsten and lithium mineralization; in
addition, fluorite, muscovite, topaz and quartz are the rock-forming minerals. From
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this we can draw a conclusion about the zonal distribution of useful components
(lithium, tin, tungsten and beryllium) due to the different composition of rocks that
were processed under the influence of post-magmatic solutions having the same
initial composition.
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