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Preliminary review of the PhD thesis of the Kuanysh Togizov:

Investigation of ore-controlling factors of the Syrymbet ore field in digital format (using GIS
technology and remote sensing data)

The PhD thesis: Investigation of ore-controlling factors of the Syrymbet ore field in digital
format (using GIS technology and remote sensing data) (originally written in Russian: YccnedosaHue
pydoKoHmMponupyrowux ¢akmopos Coipbimbemckozo pyoHo20 noas syugpposom 3D ¢opmame u
OUeHKa e20 NnomeHyuanbHbIX pecypcoe (cnpumeHeHuem MMC mexHonozuu u 0aHHsIx [33) constitute
the dissertation that join variable scientific subjects: ore petrography, mineralogy, structural geology
and geophysical data. The area studied is located in the Syrymbet ore field (Northern Kazachstan),
while the main study presented in the dissertation under review were focused on Shokkaragay
deposit. The main aims of this work included wide aspects of research: the revision of the available
data and recognizing the main minerals-carriers of rare-earth on the basis of various ore lithology;
interpreting geological and geophysical maps (magnetic and gravimetric data as well as the gamma -
ray suites) according to mineralogical and petrological diversity. The important goal of the Author
investigation the ore-controlling factors have been followed in digital 3D by using GIS-technology
and remote sensing data and reinterpreted currently documents due to describing the main factors
of ore diversification in the studied ore fields. The last important aim was to evaluated of the
potential resources of rare earth in the available deposits.

The investigated area has been studied for 50s of XX century and on the 70s the Sn, Nb and
Ta (and other rare elements) have been noticed, although the reviewed work presents new
important data on mineralogy, geochemistry and geophysics of the studied deposits, however it is
not quite clear in the work, how the Author do understand terms: rare earth elements and rare earth
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metals; in literature known as rare metals or rare elements.

The first part of dissertation presents historical development of scientific studies and the
main geological and geophysical features recognized on the studied area. Variability of petrographic
varieties of rocks resulted of complicated geological background of the investigated area. Very
careful by PhD Doctoral Student Kuanysh Togizov were treated discordant structures of the
basement: faults and fractures. In the next part detailed mineralogy, geochemistry and petrography
of the parent rocks were characterized, where about 50 primary and about 20 secondary minerals
were described in earlier works, and some of them were described in reviewed work using
petrographic methods. The main rare earth minerals involved bastneasite, monazite, rabdophanite,
and secondary parisite the carriers mainly La, Ce, Pr, Nd, Sm, Eu and the others elements. As less
important of the minerals which are really important niobium content the Author recognized zircon
and ortite — very rare Nb-REE mineral. The minerals are rather small sizes in heavy fraction of the
clayey sediments, which are known as primary magmatic-metamorphic minerals, but there are
connected here with secondary processes, mainly weathering and.

Very important part of work —and the most interesting in my opinion —where is presented
the ore body with 2D — 3D models. The readers could find a few graphic models of diversification of
Niobium. This model, however impressive, is partly poor understand, because of poor quality of
figures, availably in version of the dissertation that have been sent. On the models there is shown the
most important mineralogical components: Y, La, Gd, Nb and Ta, which normally are found in other
mineralogical environments in mineralogical evidences. In consequence the Author summarized
main factors controlling of the ore formation in Northern and Sothern Shokkaragai, and the main
factors are: structural, lithological, geochemical as well geophysical. Very important thing is also
counting the resources this deposits, which are counting on the 17 ore fields and it is about 70
thousand ton, while sum of rare earth (in oxides) rises on the 3,6% . It's a pity that the Author did
not show the readers the resources and reserves background of another world deposits, because the
rare earth resources are countable, and on the whole world tot high, and in the other hand very
important resources for modern technology and civilization development. It is also pity, that in
reviewed work we can found only a few literature position in other part of world that the rare earth
can be found. The other point of view is that all rare earth elements usually are connected with
carbonate rocks and hear there are connected with granitoide-porphyric magmatic rocks and the
greisenized metasomatic rock in hydrothermal condition as well as their weathering crust. The
weathering crust is enriched in REE and also in minerals which are stable in weathering condition and
in all environment can be an carriers of the rare earth.

In summarize the reviewed work is very interesting and good describe the geological and
geophysical factors that formed the Syrymbet field deposits, their forms, mineralogy, petrology and
structure. My opinion is positive: this work help add the resources of Kazachstan to the other rare
earth reserves, that belong to the one of the main importance metals resources of over the world.
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OT13bIB HA JJOKTOPCKYIO jauccepraniio Tornzosa K.C.
Ha teny: «Heenedosanue pyookonmpoaupyiouux gaxkmopos ColpblMOCmMCeKoz0 pyoHo2o no.iA
¢ nupposom 3D hoprame 1 oueHka eco HOMEHIATLHBIX DECYPCOB
(¢ npuvenernnen UHC-mexno1ocutt u oannovix '[33)

JlokTopekass  micceprauns:  MeeneqoBaHie  pyJOKOHTPOJNHPYIOIIHX  (pakTOpoB
ChipbivdeTckoro py.axoro noas B undgposom 3D-gopmare H OLEHKA €ro NOTEHIHAIBHBIX
peevpeor (¢ npuMerdennes I'TC texnonornii n 1anneix J133) sBIs10TCs 3a1a4amMu IHCCEPTaLLHN,
KOTOopasi 00BEIMHSCT PasiuHbBIC HAIIPABICHIS TeQIIOIHH: PYIHAS neTporpadus, MUHEPAIOrHs,
CTPYKTYpHAS reoaorus it reodisika. Hiyvuaenas o6nacte Haxo1nTest B CuIPhIMOSTCKOM PYVIHOM
no.te {Ceepnblil Kaszaxcran). a OCHOBHOC HccienoBanne Obl10 cocpetorodyeno Ha llok-
Kaparafickom  mectopouteHnn.  OcHOBHOH  1lenblo  3Tofl  padoThl  SBJIACTCH:  MEPECMOTP
INICHOULINGST TAHHBIN 1 [HPH3HAHHE  OCHOBHBIX  MHHCPRTOB-HOCHTEEH  PeIKO3CMEIbHBIN
7. ICMCHTOB Ha OCHOBE PA3IHYHBIN AHATH30B, HHTCPIPCTAHS TCOTOIHYCCKHX W reoQH3HYeCKIN
K4pT (MAarHUTHBIX M IPaBHMETPHUCCKIN JAHHBIX, 4 TAK/KS TAMMa-aKTHBHOCTH) B COOTBETCTBHIT ¢
MHHEPLTOTHHYECKHM  H o HESTPOIONHYECKHM  pa3HooOpazien. BamHoH LeTIblo  HECTeI10BaHHS
ABTOpA B OTHOIICHHH PyJI0KOHTpompyiomnx  dakropos B un@posoit 3D Qopmare Oblino
nernosipzoBaHue  gaHHbIX  [MC-TexHoIorHH W AHCTAHUMOHHOIO  30HAMPOBAHHSA W
MCPCOCMBICTIEHHE B HACTOSIIES BPeMs HAKOIUIEHHOIO MaTepHATd. U1 ONMHCAHIA OCHOBHBIX
(UK TOPOB KOHTPOIST Py B H3VUCHHLIX PYIHBIX MecTOpokIeHsIN. Tlocie nsas BamHas 1es
COCIOSTA B TOM. UTOOBI OUCHHTL TMOTCHIHATLHBIC PCCYPChl PEAKO3CMETBHBIX ICMCHTOB B
JLOCTVITHBIX OTIIOREHHUSX,

HMeceaenosannas o0acTh n3yuaiack B teueHne 50-x ro108 XX Bekd. a 8 70-¢ 1o 16l Oblin
savederbl Sn, Nb u Ta (1 apyrue peikie 2:1eMeHThI). XOTs B 0030pHOI padore 1peicTaBlIeHbl
HOBBIC BA/KHBIC JIAHHBIE 110 MHHEPATOTHH, TEONHMIH H TeO(H3HKE H3YUSHHBIX MECTOPOK,ICHHIT,
0,/THAKO B padoTe He COBCEM ACHO. KUK ABTOP MOHHMACT TEPMHUHBL PeKO3EMETbHBIE YMEMCHTEI H
PC IKO3CMCTIBHbBIC YICMCHTBI MCTAUTIBE B IHTEpATYpe. H3BECTHON Kak peaIkHe MeTaIIbl HIIH
PCIKHC ICMEH B

B mepBoil wacTn  JUCcepTalng OPEACTABICHO HCTOPHYUECKOS PA3BHTHE HAVUHBIX
HCCIICIOBAHUH 1 OCHOBHBIX  TEONOTO-TeOPH3INUCCKHX  0COOCHHOCTell, OpH3HAHHBIX  HA
HeeseayemMoil  reppHTopHH.  MI3MeHUHBOCTE  meTporpad@HuecKix  pasHOBHIAHOCTCIH  11OPO.1



00VCIIOBIMBaAeT CIOKHBID reosnornveckuil ¢on ncenmeayeMoii obgacti, Ocoboe BHHMaHHE
JdokTopaHT  Kyanbiwr  Torn3os o0paru/l Ha HECOMIIACOBAHHBIC CTPYKTYPBL:  Pa3moMaM i
nepenoman. B eaeayiomet vactrin Obliin OMmicanbl JICTATH3HPOBAHHAS MHHEPATOTHS. TCOXHMIS H
HeTporpadist MarepHHCKIN HOPO.L IIe B paHHix padoTax 0bl10 0MHCaHo 0KONo S0 TIepBHUHbIX
1 OK010 20 BTOPHYHBIX MHHEPATOB. 4 HEKOTOPbIe H3 HHX OBLTH OIHCaHbl B 0030pHOH padoTe ¢
HCUOIb30BARUEM  [eTporpaduueckux  MeTo10B.  (OCHOBHBIE  PeIKO3CMENbHBIE  MHHePalbl
BKIKOYATH OaCTHE3HT. MOHALHT. pad10(atHiT H BTOPHYHBI MMapH3nT, HOCHTEIH B OCHOBHOM La.
Ce. Pr. Nd. Sm. Eu u apyrie saeMen bl Kak MeHee BAKHBI 03 MHHEPATOB. KOTOPBIE SIBISIIOTCS
ACTICTRUTEIIBHO BAKHBIM COTCPIKAHNICM HUHOOHS. aBTOP TMPHAHAT UWHPKOH W QPTHT - QUCHb
peaknny viaepadion Nb-RLEE. MuHepasibl sBISIOTCS JIOBOJIBHO HEOOMLUIHMI  pazMepaMu B
TSOReI0A  QpakuMHd  IMHUCTBIN  OTIIO/KCHHIL.  KOTOPBIE  H3BCCTHBI  KAK  TIEPBHUHBIC
MATMATHUCCKHE-MCTAMOPPHYCCKHEE  MHHEPAIbl, HO 31CCh OHH  CBH3AHBI €O BTOPHUYHBIMU
[IpoLEeccamMi, B OCHOBHOM BbIBCTPHBAHHSMI.

QueHb BKHAS HACTh PadOThl - H CAMOC HHTCPECHOE, HA MOH B3IVISL. - I1€ TTPEICTABICHO
pyanoe teno ¢ 2D-3D-mozensnm. Ha monensx nokasanbel BakHEHIINE MUHEPATOTHUCCKIE
konmroHeATs: Y. La, Gdo Nb i Ta. koropeie 00BIMHO BCTPCHAIOTCS B APYTHN MHHEPATOIHUCCKHX
Cpelax B MHHEPANOTHUSCKHX 00cTosITeIbeTBax. B pesyiapTate aBTOp BBLICTHI OCHOBHBIC
(gaxTopel. ompeesonne pyaoodpaszosaniie B Cesepron 1 10xkuoa 1llokkaparae. a 0CHOBHLIC
(PUKTOPBI: CTPYKTYPHBIC. JTHTOTOTITUCCKHE. TCONHMHUCCKHE. a Takke reodpuinyeckie. OUeHb
BUKHO TAK/KC TOICHHTATE PCCVPCBl ITHX MECTOPOMKTCHHIL. KOTOPBIe paccynThiBalor Ha 17
PYIIHBIN ORI Hococtarisior okoa0 70 reic. TOHH. @ ¢yMMa peIKO3eMeIbHBIN 2ICMEHTOR (B
ORCILIAN) - Ha 3.0%. Jlpyras Touka 3peHHUS 3aKTOUACTCs B TOM. YTO BCE PCIKO3EME IbHBIC
JIEMCHTHI OOBIYHO CBA3AHDLI ¢ KAPOOHATHLIMH MOPOIAMH 1 CJIBILIAT, YTO OHH CBSA3aHBl ¢ TPAHIT-
HOPQHPOBBIMH MATMATHUCCKHAME TIOPOIAMI H MPeii3eHH30BaRKOE MeTacoMaTHUeCKOH nopo.10ii
B IHPOTEPMHYESCKOM COCTOSHIH, & TAK:KC € HX KOpOil BBIBETpHBaHHs, KOpbl BbIBETPHBAHIIS
otoratlieHsl P39, a Takike MHHEpAIaMi. YCTOHYHBBIME B VCIOBHSAX BBIBCTPHBAHHS. M BO BCeil
ORPNARQUOIIETT ¢peiie MOLY T OBITL HOCHTC.ISIMH PeKO3eMETBHBIX YICMCHTOB.

[loaBoast wror, pacevotrpeHias padoTa OUeHb HHTEPECHO M XOpOIIO  ONHCLIBAIOT
FeOIOTHYECKHE W Treo(3nueckie (PakTopbl, KOTOphIe (OPMHPOBAIIM MecTOposkIcHHs [TIok-
Kaparait 8 CoIpbIMOETCKOM PYIHOM [1071€. HX (OPMBIL. MHHEPATOTHIO. NETPOIOTHIO H CTPYKTYPY.
Moe MHeHHE NOJIOKHTEILHO: dTa padoTa MmoMoraeT J100aBHTh pecypebl Kazaxcrana B ApyTHe
PeIKO3EMETBHELE PE3CPBhI. KOTOPLIE OTHOCATCH K O, IHOMY U3 OCHOBHBIX PECYPCOB BCETO MHUPA.

JluccepranT Tornzos Kyaupiin CepiKNaHOBIY 3aC/YAHBACT HIPHCYKICHUS eMY CTCITCHH
JekTopa PhD.
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Pecnydmmka Kasaxceran, ropot AIMarer
JBenaanaroe sitHBaps JIBe THICAYH BOCEMHAILATOrO roaa

IlepeBos TekcTa TOKYMEHTa ¢ @HIITHICKOrO si3bIKa HA PYCCKHIT S3BIK BBITTOTHEH TTEPEBOIUHKOM
Muprusisosoit Canam Anpaposroil. MHMH 891001400246, B ropose Amnvartel, PecriyOonka
Kasaxceran.
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Sl Opmatdexosa ayxap byaereHosna. HOTapuyC r. AmMathbl. 1eHCTBYIOUHIT HA OCHOBAHHI

rocyapetBerHo ez No 14013776 o1 18 centabpa 2014 roza. BeriaHHOH KoamiteTon
PCTHCTPALMOHHON  C1VKOBL M OKA3aHHS  [1PaBOBOIT

moMomH  MHHHCTSPCTBA  FOCTHITHH
Peenyvoinkn Kazaxceran., ¢BHICTC/IBCTRYIO MOMHHHOCTE TTOLMHCH, ¢ICTAHHON NMEpPeBO. MHKOM

Muprusisoroit Canav AnsapoBhoil. JIHMHOCTL TIepeBOIINKA VCTAHOBICHA, [1€CCTIOCOOHOCTE W
MOTHOMOYHSE TPOBEPEHBI.
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