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Abstract. Shock-Karagay rare earth deposit in weathering crusts is one of promising genetic types in Kazakh-
stan. It can be compared by the level of concentrations of the rare earth elements with large deposits in Northern
Kazakhstan (Kundybay, Akbulak and others). Shock-Karagay deposit is located on the southwest flank of Syrym-
betsky ore field, which includes the well-known tin deposits Syrymbet (Airtausky district of North Kazakhstan
region). Localization of the deposit in Syrymbetsky rare metal and rare earth ore cluster expands its prospects and
determines complex composition of ores (tin, tungsten, tantalum, niobium and rare earths). The deposit consists of
two ore locuses: Northern Shock-Karagay and Southern Shock-Karagay. In ore locuses there were identified the
following weathering crusts with rare earth mineralization: 1) clayey horizons, which are the main; 2) Oligocene
alluvial deposits, overlying ore-bearing clayey crusts have subordinate importance; 3) rubbly-clayey linear crusts
also have subordinate importance. This type of weathering crust with the total content of rare earth elements and
yttrium up to 0.1 % at the optimal proportion of yttrium 10% intensively is mined in China. During the study it was
found that the underlying granitoids and associated with them quartz porphyry contain fluorite and fluorides in them
define concentration of tin and rare earth elements and can serve as a prospecting indicator. Content of the sum of
rare earths in the Northern Shock-Karagay ore locus is 0.1-0.4 % (maximum - 0.8 %), zirconium — to 0.66 %,
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thorium — to 0.76 %. Rare earth mineralization is confined to the area of dissemination of albitized and greisenized
granites and granite-porphyry of auric and far complexes. The ore bodies are usually presented fairly narrow, en
echelon arranged lincarly weathering crusts and fracture zones in the bedding rocks, with dimensions of 100 -
300 meters in length and 10 - 50 meters in width. Southern Shock-Karagay ore locus is formed by metamorphic
rocks of Sharyksky suite, quartz porphyry and porphyrite of Kaydaulsky suite and is known as tin containing. Rare
earth in weathering crusts of Shock Karagay deposit are present in the following forms: 1) they are sorbed by clays;
2) they are presented in form of the minerals in parent rocks and newly formed minerals; 3) in the form of an
isomorphous admixture in the minerals of parent rocks and newly formed minerals.
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Annoramusi. Peakozemensnoe Illok-Kaparatfickoe MECTOPOXICHHE B T'CHETHUYCCKOM OTHOIICHUH SIBIIICTCS
TPSAMBIM AHAJIOTOM H3BECTHOTO KyHIBIOAHCKOTO MECTOPOKICHHA W IPEICTABICHO WICHTUMHBIMH IDIOINATHBIME H
JUHCHHBIMH KOPAMH BBIBETPHUBAHMA. PeIKO3EMETBHBIC KOPBI BBIBETPUBAHMA ABJIAFOTCA HOBBIM I€OIOTO-MPOMBIII-
JICHHBIM THUIIOM MECTOPOXKICHHH peakmx 3eMmens B Kazaxcranme. [TomoOHOTO poma KOpBI BHIBETPHBAHHS C CYMMAap-
HBIMH COJACPKAHMAMH PEIKO3EMENbHBIX 31MeMeHTOB M urTpusa 10 0,1%, mpm onTmmampHON Aome mrrpmsa 10%,
HHTEHCHBHO pa3pabarsBarorcsi B Kurae. IIpmypouenHocts [llok-Kaparalickoro MecTopoXIeHHS K KPYITHOMY
ChIpbIMOCTCKOMY PEAKOMETAILIBHOMY H PEAKO3CMEIbHOMY Y3y PACIIUpsET €0 NEPCHEKTUBBI H ONPEACIACT
KOMIIJIEKCHBIH COCTaB pyJ (01080, BOIb(paM, TaHTAI, HHOOMH M penkue 3eMid). B mpomnecce H3yUeHHUS BBIIBICHO,
YTO MOACTHJIAIONINE TPAHUTOWABI M CBS3aHHBIC C HUMM KBAPICBbIC MOPPHUPHI (DIFOOPHTOHOCHBIE M MMEHHO HX
(pTOPUCTOCTH ONPEACTIET KOHUCHTPALMH OJI0BA M PEIKO3CMENIBHBIX 3JIEMEHTOB M MOJKET CIYXKHUTb ITOMCKOBBIM
npu3HakoM. Penkue 3emim B kopax BeiserpuBanus Lllok-Kaparaickoro MecTopoxacHus aacopOupyIOTCs TTTHHAMH,
MPUCYTCTBYIOT B BHAE COOCTBEHHBIX IICPBUYHBIX W HOBOOOPA30BAHHBIX MHHEPAJIOB M HAXOAATCS B BHIC H30-
MOP(HOH IPUMECH B IIEPBUIHBIX X HOBOOOPA30BAHHBIX MHHEPAIAX.

Beeaenne. Mecropoxnernne [lok-Kaparaii pacnionoxeno B roro-3anagaom parione Kokmmerayckoro
noguaTus. Mectopoxaenue npuypoucHo k Llok-KaparalickoMy CHEHUT-IPaHOCHCHUTOBOMY KOMILICKCY,
PaCHONOXKEHHOMY B MPEAETaX IEPECEUCHUS] TEKTOHHUYECKHX 30H, BJOJb CEBEPO-3AIQIHOTO KpBLIA
AMaHrepAUHCKOr0 TyOHHHOTO paznoma. PyrHoe nmone Hlok-Kaparaii Bxonut B coctas CrIpbIMOSTCKOTO
PYIOHOTO y37la C THTAHTCKUM OJIOBSHHBIM MecTOpoxACHHEM CHIPHIMOCT, KOTOPOE AOCTATOYHO MOJIHO
uccnenosano [1, 2]. M3BecTHO, YTO KOPHI BHIBETPUBAHHMS SIBIAIOTCS OJArOMpPUATHOH CpeloW AN KOH-
LCHTPALUUH PEAKO3CMEIbHBIX 3NeMEHTOB. OCOOCHHOCTH MOBCACHHUS STHX 3JCMEHTOB B THIICPTCHHBIX
MPOLIECCaxX 3aBHCAT OT WX MEPBOHAYANBHOW MHHEPATBHOU (OPMBI, CIIOCOOHOCTH K THAPOIH3Y, KOM-
IUICKCOOOPA30BAHUIO, W3MCHCHHUIO BANCHTHOCTH. [IpH BXOKACHUM B YCTOWYHMBBIC K BBIBETPHBAHHIO
MHHEPAIBl OHH 00Pa3VIOT 3MIOBUABHBIC POCCHINN, B HEYCTOHUHBBIC — TUO0 BEIHOCATCS U PACCCHBAIOTCS,
Iu00 HAKAIUTMBAIOTCS B KOPAaxX BHIBCTPUBaHMA B (OPME MPUMECCH B KAONHMHHUTE, THAPOKCHIAX KEIE3a,
COOCTBEHHBIX THICPICHHBIX MHHEpasiax (uepuut, padzodanut, urrpopadrodaHuT, OACTHE3UT U Ap).
B stom cnyuae peakue 3emau MOryT (JOPMHPOBATH MPOMBIIIIICHHO 3HAYMMEBIC CKOIICHUS, JAXKE CCITH B
KOPCHHBIX MOPOJAX OHH HE JOCTHTAIOT MPOMBINIICHHBIX conepxanuil. [lostoMy B mocienHee Bpewms
THIICPICHHEBIC MECTOPOXKACHUS PEOKUX 3CMEIb MPCACTABIAIOT 3HAYUTCIBHBIN HHTEPEC, OCOOCHHO
VUNTBIBAS CPABHUTCIBHYIO MPOCTOTY TEXHOMIOTHYECKOW cxeMbl MX oTtpabotku. [lo mamHBIM mccneno-
BAaHUH HAKOIUICHHE PEIAKO3EMENBHBIX BICMECHTOB B KOPaxX BHIBETPUBAHMS MPOHUCXOIUT HA MPOTSLKCHUH
PaHHEH INETOYHOW CTAIWH, INIABHBIM 00pa3oM 3a CUET JIETKHX JTaHTAHOMJOB, B TO BPEMS KaK TSKETBIC
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JAHTAHOWIBl M UTTPUH MOTYT YACTHYHO BBIHOCUTBCH, MPUYEM BBEPX MO Pa3pe3y MOTCPH HUTTPHS IO
CPAaBHCHUIO C TKEIBIMH JAHTAHOWAAMHU BO3pacTaroT [3, 4]. B mo3aHIOI KHUCIOTHYIO CTAAMIO KapTHHA
JUAMETPATBHO MPOTHUBOIONOKHA — BBIHOCHUTCS JIAHTAH, & CPCIHHE, THKEIBIC JTAHTAHOWABI U HUTTPUH
HakarmuBaroTcs. [TockoIbKY MPOAYKTHI INEJOYHOH CTAAHH MO Macce MpeobIajaroT, TO, KaK MPaBUIIO,
KOpPBI BBHIBCTPUBAHHS OOOTAINCHBl IETKHMH JaHTaHOHZamu. MIMECHHO Jerkue NaHTaHOHMIBl pPacipo-
ctpaneHsl B kope BeiBeTpuBaHui Illox-Kaparafickoro mecTopoxmeHns. YUHTHIBasS MapaMeTpsl Mec-
TopoxkneHust (3x0,5 kM) W rayOMHHBIC PacHpPOCTPaHCHMSI KOpP BhIBeTpuBaHUS a0 20 M, a TaKke
MaJIOMOIIHYIO BCKPBIIIY A0 5 M, 00BEKT MOXKET OTPabaThIBATHCA OTKPHITHIM CIIOCOOOM.

B Hlok-Kaparaiickom pyIHOM MON€ BBIACIACTCA IIHUPOKAS TCKTOHHUYECKAs 30HA ApodicHUs (I0
400 mMeTpoB) cEBEPO-BOCTOYHOTIO MPOCTUPAHUS, ¢ JUMOHHTH3amuel mo cymeuaam. Hax atoit 3oHOM
BCTPEUAIOTCS B OCHOBHOM KBapLECBEIC MOPQHPEL, Pexke rpaHuThl U kBapuuThl. [lopdupsr Opexunposansl u
JVMOHUTH3HPOBaHbl. [IpHHATO, YTO I'PAHOCHCHUTH MPEACTABIAIOT COOOW HMHTPY3UBHYIO (aly, rpaHo-
¢dupel — cyOBYJIKAHUYECKYIO, a MOPGHUPH — BYJIKAHHYCCKYI0, OOBCAMHCHHYIO B ¢aHHYI0 dopMmarro. o
JAHHBIM HCCIenoBaTene abCOMIOTHRIA BO3PACT IPAHUTOMIOB ONPEACIICH KaK CPEAHC-TIO3THE-TICPMCKHH.
Bce ¢aser xommuiekca UCHBITANN B Ppa3HOH Mepe WHTCHCHBHBIC METACOMATHUCCKUE M3MEHEHHA. CriekTp
PCIKOMETAIBHEIX MHHEPANIOB, M3BECTHBIX MO Pa0OTaM MHPEALICCTBCHHUKOB U ABTOPOB CTaThH MPE.-
CTaBICH ICTMATUTOBBIM, TPEH3CHOBBIM W IHUTHH-QTOPHCTEIM THAPOTCPMATIBHBIM  KOMILICKCAMH.
PacnpocTpaneHne 3THX THITOB MUHEPATU3ALHN OXBATHBACT HEPABHOMEPHO, HO BECh PYAHBIN Y3€II.

Yuacrku lok-Kaparaiickoro mecropoxkaenus. Mecropoxxaenue Llok-Kaparaii cocrout u3 asyx
vuacTtkoB: llox-Kapaeaii Cegepuoiii u Lllox-Kapaeaii IOxcnviii. Maccusnl Llokkaparaiickoro creHur-
I'PaHOCHECHUTOBOIO KOMILICKCa 00pa3yioT HeOObINNE INTOKOOOPA3HBIE TENa M PACIONOKECHBI B y37IaX
MEPECCUCHNsT TCKTOHMYECKHX HapymeHui (pucyHok 1). Onu cnabGo OGHaXKEHBI, IMUIOIAAN HUX Pacipo-
CTPaHCHUS OKOHTYPCHBI MO MaTephanaM OVpCHHS. Y CTAHOBICHO, YTO TPAHOCHCHHUTHI U TPaHO(HPOBHIC
TPaHHUTEL UMCIOT AKTHBHBIC KOHTAKTBI ¢ METaMOPPHUCCKUMH MOPOAAMH AOKEMOpHS, TPAHOJHOPHTAMHU
MO3JHETO OPJOBHKA M KaTAKJIA3UPOBAHHBIMHU I'PAHUTAMHM ACBOHA. B rpaHUTONIAX NPUCYTCTBYIOT MEIKHC
KCCHOJHUTH NMUPOKCCH-aM(PHUO0I-KBAPL-NIOJICBOIINATOBEX MW CIOUCTHIX YIICHOCHHX mopox. llopoxsr
KOMITICKCA COAECPKAT PA3HOOOPA3HEIC AKLECCOPHBIC MHUHEpaibl. | maBHeHmas oCOGCHHOCTE TIOPOA KOM-
IUICKCA 3aKIIOYACTCS B MOBBIMICHHOM COJCPKAHUH (IIIOOPHUTA, aNaTHTA W LHUPKOHA, MOHKCHHOM THTA-
HOCOJCPIKALMX MHHEPATIOB. Pe3ynpTaThl HCCIEIOBAHUS CBHACTCIBCTBYIOT O HACHIICHHOCTH MENKO-
3CPHUCTBIX TPAHUT-MOPGUPOB  (TOPUCTEIMH  (DIOUAOTSPMAIBHBIMU  O0paszoBaHusIMH. MX 1mmpokoe
pacmpocTpaHeHUe OOCCIEUNBACT MO BCEMY PAaHOHY MHOTOYHCICHHBIC METIKHE POCCBHINH KACCHTCPHTA,
TaHTAJIO0-HUOOATOB U PEAKO3EMEIIbHBIX MUHEPATOB. Pa3BUTHE KOP BBIBETPUBAHUS HAX 3TUM KOMILICKCOM
VHACTCAYCT CTOMKHE K BBIBCTPHBAHHIO MHHEPANBl — KACCHTCPUT, MOHALIUT, LIUPKOH, LUPTOJIHT, KCCHO-
THM, UTTPONAPHU3HT, MICCITHT, & TACKE VACPKUBACT MPOAYKTH Pa3pyIICHUS MCHEEC CTOHKUX — CYIbHIBL,
dbmrooputsl, NoJACBbIC mHarbl, amMpuOONEl — OOBIYHO B COCTABE PECAKOMETAIOHOCHBIX KOMILICKCOB,
SBILSIFOIUCCS MHHEPATAMU-HOCHTEISIMH PEAKHX W PACCCSIHHBIX OJJICMCHTOB. BBIAENCHB NEPBHYHO
AKIECCOPHBIC MHHCPATbl, CBOMCTBCHHBIC TNETPOJIOTHH KOMIUICKCA, MOCTMArMaTH4eCKUe, COOCTBCHHO
PEeIKOMETALIBHBIC, Py AHBIC MUHEPaIbl. K akneccopHbIM OTHECCHBI LIUPKOH, MPUCYTCTBYIOIIUHN TAKKE H B
MHEBMATOJIUTOBON (hase, amaTUT, MarHeTUT, WibMEHUT. OCTalabHbBIC MEPEUHCICHHBIC BBILIC MUHCPABI
OTHECCHBI K METACOMAaTHYCCKIM opeonam pyaHoro noyst. Hanbonee xapakrepHsiii n3 HUX — ¢IIIOOPUT.

Vuacmox lox-Kapaeaii Cesepnoviii. B mpeaenax u3y4acMoro vdyacTKa YCTAHOBICHO HAITUYHE
nepsuuHOro opeona tantana ot 0,0003 mxo 0,002 %. Ha 3tor opeon HakIagpIBAIOTCS OPEOIBl HHOOUS,
autwst, pyOuaus, uesust. Coaepxkanue Huodus ot 0,01 xo 0,17 %, uupkonus ot 0,005 go 0,16 %, Ge-
pumns — 0,17 %. BOnu3u mepBHYHOrO opeona TaHTalda OKOHTYPEHBI TOKATBHBIC 30HBI C COACPKAHUEM
tantana 10 0,002 % u #uodus go 0,02 %. Momuocts mogoOHbIX 30H gocturaet 18 m. CoxeprkaHus
cymmbl peakux 3emenb coctapisor 0,1-0,4 % (maxcumansroe - 0,8 %), uupkonus 10 0,66 %, Topus 10
0,76 %. B xopax BBIBETpHUBAHHS BBIIBICHB MHHEPAJIbI, COACPKAIIUE PEAKHUC 3EMIH — MAaJIaKOH, TOPHT,
MOHAUUT, OACTHE3UT, KCCHOTHM, YCBKUHHUT, pabaodaHuT. Y4acTKu MPUYPOUYCHBI K 00jacTH Pacmpo-
CTpaHCHHUS ANTBOUTH3UPOBAHHBIX M TIPCH3CHU3HPOBAHHBIX TI'PAHUTOB M TPAHUT-TIOPQUPOB 30IO0TOHO-
IIEHCKOTO M JATBHEHCKOTO KOMITIEKCOB. [lapameTpsr yuactka 1000%350 m.

Yuacmox lox-Kapaeaii FOxchuii cnosker MeTaMopQUIeCKHMU 00pa30BaHUIMH [APBIKCKON CBHUTEL,
KBapLeBbIMU nopdupamu n nopdupuramu kanaaymeckol cBuTH. LllupoknM pa3BuUTHEM MONB3YIOTCA -
00pa3oBaHusl, MPUYPOUCHHBIC K KOHTAKTY C IPAHUTOUAAMH OPIHMHOTOPCKOTO KOMIUTEKCa. Me3030HcKas







