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REVIEW by Agata Duczmal-Czernikiewicz
Adam Mickiewicz University in Poznan, Faculty of Geography and Geological Sciences
' Laboratory of Mineralogical Research

The dissertation Study of three-dimensional model constructions of Syrymbet ore
field deposits as a basis for predicting rare metal mineralization (originally written in
Russian: UccnedoeaHue mpexmepHbix modensHbix nocmpoeruti mecmopoxcoeHull
Coipbimbemckozo pydHoz20 nona Kak ocHosa Ons MpO2HO3UPOBAHUA PedKOMemanssHo20
opydeHeHus) is interesting study concerning the models of REE deposits of lon Adsorption
Deposit Type on the basis the mineralogical purpose of the deposits in Northern
Kazakchstan. The purpose of the research have been identifying promising areas within the
Syrymbet ore field based on the systematization and supplementation of ore-controlling
factors of ore localization and forecasting and prospecting criteria. The Syrymbet deposit
was chosen as the object of the study, which is located within the Syrymbet ore field.
Mineralogical composition of bedrock and weathering crust, as well as the patterns of
distribution of tin ore content within the Syrymbet deposit have been a part the subject of
the study, and preparing the models concerning the ore deposits organizations and
differentiation of economically meaning of deposits. To the main objective of the research
was to identify of the economically promising areas within the Syrymbet ore field, find ore-
controlling factors location of ore and propose, in accordance with known factors,
forecasting and search criteria for critical materials.

The work is valuable because for the first time in this ore deposit, criteria based on
computer models and geoinformation databases were successfully used as additional
criteria for predicting rare-metal mineralization. As a result of mineralogy and geochemistry
research the quantitative and semi-qualitative chemical composition of ore minerals
(cassiterite and scheelite), as well as secondary and accessory minerals of this deposit, was
obtained.

Research on the mineralogical composition of the parent rock and weathering crust
as well as the chemical composition of samples from the Syrymbet deposit was carried out
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using microscopic analysis, X-ray diffraction studies, scanning electron microscopy with
energy dispersive microchemical analysis using SEM - EDS equipment and microprobe
analysis. Computer models were prepared using GIS analysis and computer simulation
(Leapfrog, Micromine). This set of methods provided data of high quality data that could be
of interest.

The dissertation has proper composition and contains everything is needed in a
doctoral dissertation: it consists of an introduction, five chapters showing the results of
research, discussion chapter, conclusions and bibliography list. The work is well-organized
and supported by numerous figures, tables, photographies, backscatter electron images,
maps and diagrams. Particularly noteworthy are the figures showing the temperature
change during the mineralization stages in the Syrymbet North and Syrymbet South areas, as
well as 2D and 3D models of the rare metal deposits in the study area.

The main achievements of this thesis were as follows:

- - Collection, generalization, and systematization of geological data on the Syrymbet ore field.
- Study of the mineralogy and geochemistry of ores and parent rocks.
- Construction of three-dimensional models of the Syrymbet field with visualization of their
structural features.
- Investigation of ore-controlling factors and construction of three-dimensional models to
identify promising areas within the studied objects.

The most interesting aspect of this thesis is the identification of ore-controlling
factors in close relation to the mineralogical and geochemical diversity of the deposits. This
provides convincing evidence to establish criteria for the research and exploitation of rare
metal deposits. This interdisciplinary research provides more data and predictable factors
during field studies in the documentation and exploitation of deposits. The integration of
base data, e.g. mineralogy, geochemistry data, and computer methods were used accurately
and effectively.

Summary

I have found the reviewed doctoral thesis highly positive. In my opinion, the
dissertation meets the requirements for doctoral theses and should be admitted to the next
formal stages of the doctoral procedure. | highly recommend the dissertation to public
defense , as well as to publication of all intersting results.
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ITozHaHpaaFrel Anam Munkuesud Y HUBepcHTeET, I eorpadusuibiK skoHe
reoJIOTUsIIBIK FhUILIMIAD (hakynbTeTiHiH MUHEepaIoTHSIIBIK 3€PTTEYIEp
3eprxanachl Arara-/[ymman YepuukueBuutiy [Tikipi

TakpipbiObl  «Colpoimbem KeHOI ananbiHOAZbI KEHOPLIHOAPOBIY Yl
o1emMoOl Mo0ensOiK KYpullbiMOAGPBIH 3epmmey Hezi3iHoe CUpex Memanovl
KenOenyoi  Oonscay»  artel  Jluccepramms — Conrycrik  KazakcraHHBIH
KEHOPBIHJAAPBIHBIH MUHEPAJIOTHANIBIK MaKcaThl HeridiHae MOoHIBIK ancopOIIUsIIbIK
THUITI CUPEKKEP KEHOPBIHAAPHIHBIH MOAEIIBAEP] Typallbl KbI3BIKTHI 3epTTEY OOJIBII
TaObUTAIBI.

3eprreyniy MakcaThl - CpIppIMOET KEHOPHBIHAAFBI KEH OaKpLIayIIsl
(pakTopnap, Ooikay koHe Oapiiay KpUTepUiIepIi Kyieley MEH TOJBIKTEIPY
HETI3IHAEe IEepPCIEKTHUBAIBl YJacKelep/i aHbIKTay. 3epTTey HBICAHBI PETIHIE
CeippiMOeT KeHal anaHblHAAa opHamackaH ChIpEIMOET KEHOPHBI TaHJIAJIEL.
TayXbIHBICTaphl XOHE MOPY KBIPTHICBIHBIH MUHEPATOTHSIIBIK KYpPaMbl, COHJIal-aK,
CrippiMOET KEHOpPHBIHIA KaJaibl pyAAachIHBIH Tapany 3aHJbUIBIKTapbl, COHEIMEH
KaTap KEHOPBIHAAPBIHBIH KYPBUIYBIHA KATBICTHI MOJIENBICP/l JalBIHAAY KOHE
KEHOPBIHJApABIH YKOHOMUKAJIBIK MaHBI3IBIIBIFBIH Capajay 3epTTey HEICAHBI OOJIBII
tabpunanpl.  3eprreydin  Herisri  Makcarbl  CpIppIMOET  KCHOPHBIHIAFEI
SKOHOMHUKAJIBIK TIEPCIIEKTHUBTI ydackenepli, KeHal Oakeuiaymisl (akTopiapabl
aHBIKTAy, JkoHe Oeyirunl (akTopiapra collkec KpUTHKAILIK MeTajlgapAbl Ooinkay
HOHE 1371ey KPUTEPHUILIEPIH YChIHY OOIBL.
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By sxkymbic ChIpBIMOET KEHOPHBIH/IA AJIFAI PET KOMIILIOTEPIK MOJEIBIED
MEH re0aKnapaTThlK MAIiMeTTep 6a3acklHa HETi3eNreH KPUTEPHIIED CHPEK MeTall
MUHEpangaHyabl — OOJUKAay[blH  KOCBIMINA  KpPHTEpHMIEpi  peTiHAe  CoTTi
KOJNIAHBIIYbIMCH ~KYHIBL. MuHEpamorus >KoHE TCOXHUMHS 3epTTEYJIEPiHiy
HOTIDKECIH/IE KEHAl MUHEPAIIAPABIH (KaCCHTEPUT JKOHE LIEEIHT), COHAAM-aK OCHI
KCHOPBIHHBIH KOCHIMILA JKOHE aKLECCOpP MHUHEpaNNapBIHBIH CAHABIK KOHE
JKapThIIal CanajblK XUMHUSIIBIK KYPaMbl aJIbIHIEL.

TayXbIHBICTADEI MEH MOPY KbIPTBICHIHBIH MHHEPAIOTHAIBIK KYpPaMBIH,
CoHfal-aK ChIPBIMOCT KEHOPHEIHAH AIbIHFAH YITUIEPAIH XUMHUAIBIK KypaMBIH
3¢pPTTE€Y MUKPOCKOIHAIBIK TALAY, PEHTTCHIIK AUPPaKIUsIILIK 3epTTeyiep, SEM -
EDS xaOIpifbIH MaianaHa OTBIPHIN, SHEPrUs JUCHIEPCHAILIK MHKPOXUMHSIIBIK
Tajjaybl 0ap CKaHepieylwl 3NEeKTPOH/Bl MHKPOCKONHS KOHE MHKDPONPOOTHIK
Tanjaay apkeUibl Kyprisingi. Kommeroteprmik Mmozmensuep I'AJK tanmmaysl sxoHe
KommbroTepiik mMonensiaey (Leapfrog, Micromine) xemeriMen maiibiaganaer. by
O/liCTEP JKUBIHTHIFBI KbI3BIFYLIBUTBIK TYABIPYbl MYMKIiH 5KOFaphl Callaisl IePeKTepi
YCHIHJIBL.

JuccepTaumsHbIH THICTI KYpBUIBIM 0ap KOHE JOKTOPIBIK JHCCEpTAIAFa
Ka)XCTTIHIH OapJIbIFbIH KAMTH/IBL: OJ1 KipicIleIeH, 3epTTey HOTHKENEepiH KOpCeTeTiH
Occ TapaynaH, mikipranac TapayblHaH, KOPBITHIHIBIIAH KoHe GHOMMOTrpadMsIIBIK
Ti3iMHEH Typajbl. JKYMBIC ’aKChl YHBIMIACTHIPBUIFAH JKOHE KOITITETEH CYpeTTep,
Kectenep,  (OTOCYpETTep, SNEKTPOHMABI  KECKIHJEp, KapTalapMeH >KOHe
JuarpamManapMeH Kamramachis erinreH. Conrycrik ChelpsiMOeT skone OHTYCTIK
CoippiMOeT aynaHIapblHIaFEl MUHEpaNJaHy Ke3eHJEpIHIEri TeMIlepaTypaHbIH
©3repyiH KOPCETETIH CYpeTTep, COHal-aK 3ePTTENHIIl KaTKaH alMaKTaFsl CHpEeK
METalI KeH OpbIHAApBIHEIH 2D xone 3D Momenbaepi epekiie Ha3ap ayjapTapbl.

by nuccepTanuaHBIH HETI3r )KeTiCTIKTepl Keneciaeit 60mmbl:

- ChIpbIMOET KeHOPHEI GOMBIHINA T€ONOTHSIIBIK JAEPEKTEP/ KUHAY, KOPHITY,
KyHeney.

- Kennep MeH TayKeIHBICTap/IbIH MUHEPATOTHICE MEH I€OXUMHSCHIH 3ePTTEY.

- ChIpbIMOET KEHOPHBIHBIH KYPBUIBIMABIK ePEKILETIKTEPIH BU3yaIH3alisIail
OTBIPBII, YII ©JIIIEM/I MOAEbIEPIH KYPY.

- Kenbakpuiaymiel (akTopiapasl 3epIIey KOHE 3epTTENIETIH OOBEKTiNep
INIHIET] IEPCIEKTHUBTI alMaKTap/bl AaHBIKTAY YILUIiH YII ©JIIeM/Ii MOJIEIbAep Kypy.

Byn jguccepTalMsaHBIH  ©H  KBI3BIKTHI  ACMEKTICi  KEHOPBIHIAPBLIHEIH
MHHEPAJIOTHIIBIK JKOHE I€OXUMHUSIBIK OpTYPILUIITiIMEH THIFBI3 OalIaHBICTBI KEHII
Oaxplmayms! (akToplapblH aHBIKTAy OoJbIm Tabbutagsl. Byl cHpek MeTaml
KEHOPBIHJIAPBIH 3€PTTEY KoHe Naifanany KpUTepHiliepiH Oenriiey YIIiH ceHiMIi
momenuep Oepemi. byn sepTreynep KEHOPBIHIApHBI MANalblK 3€pTTEYJIEpIe
Ky)XaTTay MEH oHJIpy Ke3inJe kebipek ManiMeTTep MeH OoInKamMbl (pakToprapsl



yewaast. Herisri [epEeKTEP/l HHTErpaIsay, MpICAIBL. MMHEPANIOrus, FeOXnMUA
IepeKTepl HKIHE KOMIIBIOTEPIIIK 9MIiCTEp AT KIHE THIMI KOJIAAaHBULIBIL.

MeH OOKTOPJBIK IUCCEPTALHAHB ore OH €I TalTbIM. Meniyg OHBIMILIA,
auccepTanys  JOKTOPIIBIK JMCCepTallHAapra KOMBUIATEIH  TajlanTapra coliKec
Kelelli JKoHe MOKTOPIBIK NPOUEAYpaHbH Keleci pecMH Ke3eHIepiHe KiOepiiyl
Kepek. JluccepTaliaHbl KOFaMIIbIK KOpFayFa, COHI@H-aK GapibIK  KbI3BIK
HoTIDKEJIEPI JKapusiIayra KeHEC OepeMiH.
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Morinnin arpUIIBIH TiTIHEH Kasak TiniHe aymapMmaceiH aymapmambsl Opparaea Botakos BaibxaHosHa
€K1 MBIH KHBIpMa TOPTIHIII KEBUTEI COYIp/iH XuBIpMa Geci xKacaraH.

Komner ﬁﬁtd 0’ W %(?W}{ z bLet W

Anmartsl Kanacel, Kazakcran Pecniybnmkacs!

EKi MBIH »HBIpMa TOPTiHINI JKBUIEI COYip/iH XKUBIpMa Geci.

Men, Kasakcran PecrmybmukaceiHbly Opiter MumBHCTpIirigig XanbsIKKa KYKBIKTBIK KOMEK JKOHE
3aHTEPIIK KBI3MET KepceTyli YHbIMOacTepy komuteriMen 16.11.2006 sxpuiel Gepinrer Ne 0000666
MEMIICKETTIK JIMUEH3UAHBIH HETi3iHIe opeKeT jkacaylubl AJIMaTHl KAJACHIHBIH HOTapHychl MbIHOaeBa
Amus bakteibaeBHa aynapmamsr Opparaesa Bortakos BalikaHOBHA KoiFaH KOJNTaHOAHBIH CEeHIMIITIrE
KyaJIaHAbIPaMBIH.

Ky:xaTKa KOJ KOIOLIBIHBIH jXeKe 6achl aHBIKTaI/b], 9peKeT KabileTTiNiri jxoHe oKiIeTTimir TeKCepLUII.
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