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M3ydyeHbl KoJutoMOpdhHbBIE OJIOBTHHBIE PyIbl MecTopoxkaeHus BepxHee B [IpuMopcKkoM Kpae ¢ TTIOMOIIbIO PEHT-
FEHOCTIEKTPATbHOTO MUKPOAHAIM3a U CKAHUPYIOIIETO 3JIEKTPOHHOTO MUKPOCKOIA ¢ SHEProANCIIEPCUOHHBIM aHa-
smzaropom LINK-ISIS, 4yTo 1o3Bosinio BbISIBUT MEPBUYHYIO U BTOPUUHYIO 30HAJILHOCTU KOJUIOMOP(HOTO Kaccu-
TepUTa U YCTAHOBUTH (ha30BbIif COCTaB 3TUX 0Opa3oBaHMii. [lepBUUHAsT 30HAILHOCTL MUHEPAa BO3HUKAET Ha PaH-
Hell cTaauu OTJIOXEHUSI CTAHHATOB U3 KOJUIOMIHBIX PACTBOPOB U XapaKTepU3yeTcsl YepeJOBaHUEM I'MIPOCTAHHATOB
pa3Horo cocraBa. BropuuHasi 30HaJIbHOCTD SIBJISIETCS HAJTOXKEHHOU 1 JOPMUPYETCS B ITPOLIECCEe PACKPUCTAIUIM3AIINU
CTaHHATOB. MeTaKoJIOMIHbIE PA3HOCTU KOHILIEHTPUUYECKU-30HAJIbHBIX arperaTroB o0pa3oBaHbl 'MAPOCTaHHATAMU
Ca, Fe, Cu, In nepeMeHHOro cocTaBa, paCTBOPUMBIMM B KUCJIOTaX, B KOTOPHIX OTMevaroTcst mpumecu As, Al, Si, Cd,
Co, Sb, Zn, Ag. CozmepxaHue Sn B HMX, MO JaHHBIM 3HEProAMCIIEPCMOHHOIO aHaiu3a, cocraBiser 42—54%.
HK-cniekTpockonusi O3BOJIWIA BBISIBUTh B TMIPOCTAHHATAX MMAPOKCUIBHYIO BOAY B 00JaCTH BaJCHTHBIX KOJieOa-
auit Sn-OH. B xommomopdHOM Kaccutepute BhisiBlieHa HOBas aza Pbs As, Og ¢ pa3nnuHbIM cooTHOIIeHUeM Pb n
As pazmepoMm 30—50 MK.

KnioueBbie ciioBa: 0JIOBOPyaIHOe MecTopoxaeHue; KaBaaepoBckuii pailoH; KOJUIOMOP(MHBINA KACCUTEPUT;
TMIPOCTAHHATBI; WHANT; [KAIMHINT, 30HATbHOCTh KACCUTEPUTA.
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The colloform tin ores from the deposit Verkhnee at the Primorye have been studied with the aid of X- ray spectro-
scopic microanalysis and the scanning electron microscopy with the energy dispersive analyzer LINK-ISIS that al-
lowed revealing the primary and the secondary zoning of a colloform cassiterite and to determine the phase composi-
tion of these formations. The primary zoning of the mineral forms at the early stage of the deposition of stannates from
colloidal solutions and is characterized by the alternation of hydrostannates of various composition. The secondary
zoning is superimposed zonality, and it forms at the process of the stannate crystallization. The metacolloidal varieties
of concentric-zonal aggregates are produced by hydrostannates of Ca, Fe, Cu, In, of variable compositions, soluble in
acids, in which the admixtures of As, Al, Si, Cd, Co, Sb, Zn, Ag are marked. Sn content according to the energy
dispersive analysis is 42—54%. Infrared adsorption spectroscopy allowed finding out in hydrostannates the presence of
the hydroxyl water at the area of the valence vibrations Sn-OH. In the colloform cassiterite a new phase Pbs As, Og
with various correlation of Pb and As in size 30—50 mk has been found.

Keywords: tin deposit; Kavalerovo district; colloform cassiterite; hydrostannates; indite, dzhalindite; cassiterite

zoning.

®.B. YyxpoB mpumaBajl OONBIIOE 3HAYEHHE POJU
KOJUIOUIOB B (hOPMUPOBAHUU PYJ U BIEPBbIE OXapak-
TepU30BaJl MPOLECChl, COMPOBOXAAIOIINE OTIOXKEHUE
METAKOJJIOMIHBIX MUHEPaIoB [6]. B oloBIHHBIX Mec-
TOPOXICHUSIX KOJJIoMOp(HBIE oOpa3oBaHUs cdale-
puta 1 Kaccutepurta ormcaHbl E.A. PamkeBmu [5],
KPUCTAIU3aLMsI KOTOPBIX MPOUCXOAWA, MO e€ MHe-
HUIO, U3 CJIOXHOTO rejisl. B oJIOBSIHHBIX MECTOPOXKIe-
Husgx bommBum [8] 3HauuTeNbHAsT YacTh AMOKCHIA
0JI0Ba MepBOHAYAIbHO BBIIE/SIACH B BUJE TeJieil B pe-
3yJbTaTe pas3ioXeHUs] CTaHHATOB. MeTaKOJJIOWUIHbBII
KAaCCUTEPUT B PUOJIUTAX BIIEPBbIE OMMCAH B TPETUY-
HbIX proauTax HeBanbl [9] 1 B reMaTUT-KacCUTEPUTO-
BBIX MPOXWIKAX C MOYKOOOpPa3HBIMU arperaTaMu Je-
peBsgHucToro ojoBa B wrate HoBag Mekcuka [10].
KonnomopdHbie o0BSIHHBIE PyAbl UMEIOT, KakK Tpa-
BUJIO, TOHKOIOJOCYATOE CTpPOEHUE, OOYCIOBICHHOE
yepeaoBaHMEeM KPUCTAIMUYECKUX Pa3HOCTE KacCUTe-
pUTa U METAKOJJIOMIHBIX O00pa30BaHMUI, COCTOSIILIMX
U3 TUIPOCTAHHATOB, PACTBOPUMBIX B KucJoTax [2].
I'mapoctaHHaThl OeTaJbHO WM3YyYeHBI B OKUCIEHHBIX
pylax 30HBI TUIEpreHe3a B OJOBSTHHBIX MECTOPOXKIIE-
aHusgx Kuprnsum n fAxyrnu [3], xoTopble oOGpa3oBa-
JINCh KaK BTOPUYHBIC MUHEpAJbl B pe3yabTaTe 3aMme-
IIIEHUS CTAaHHWHA. B OKMCIEHHBIX pydax MECTOPOXK/IE-
Huit Mymmcron, Tpymosoe, Kectep m Capni-bynak
YCTAaHOBJIEHO HECKOJILKO Pa3HOBUIHOCTEN T'MAPOCTAH-
HaTOB (BUCMUPHOBUT, HATAHUT, MYLUMCTOHUT), KOTO-
pble YTBEpXXIAEHBI KaK HOBbIe MUHepasbl [3].

OJioBopyaHoe MecTopoxkaeHne BepxHee

Hawmu mccienoBadbl THTIOTEHHBIE OJIOBTHHBIE KOJI-
JioMopdHbIe pyabl U3 ITyOOKUX ropu3oHTOB (XII—XV)
KacCUTEPUT-XJIOPUTOBOTO MecTopoxkaeHus: BepxHee,
pacnionioxkeHHoro B KapajepoBckoM pyaHOM paiioHe
IMTpumopckoro Kpasi. MecTopoxXaeHNe ITOKBEPKOBO-
ro THUMa OTKPHITO B 1956 T., pa3pabaThiBaioch Xpyc-
tanbHeHCKUM ['OK Bo BTOpoOit monoBuHe XX B., €ro
orpaboTka TipekpaiieHa B 1990-e¢ rr. m3-3a TUIOXOH
KOHBIOKTYPHI Ha PBIHKE OJOBSTHHBIX KOHIIEHTPATOB.

MecrtopoxneHue BepxHee — eIMHCTBEHHbI 00b-
ekT KaBajepoBckoro paiioHa, Ha KOTOPOM OCHOBHBIE
pYIOHBIE TeJla OTHOCSITCSI K IUTOKBEPKOBOMY THUITY.
HMmMerolimecss B BepXHell 4acTU MECTOPOXKACHMST eau-
HUYHbIEC XXWIbl, 32 UCKJIIOUEHUEM PYIHOIO Tejia 30HbI
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I';1aBHOM, MPOMBIIUIEHHON LIEHHOCTU He umerT. C
[JIYOMHOM 3a CYET IOSIBJIEHUSI HOBBIX «CJIEIIBIX» PYI-
HBIX T€JI POJIb MPOMBILIIEHHBIX KM HECKOIBKO TTOBbI-
1IIaeTCs, OAHAKO OCHOBHOE MPOMBIIILIEHHOE OpyAcHEe-
Hue, 6arogapsi KOTOPOMY MECTOPOKACHUE OTHOCUTCS
K pa3psiiy CBEPXKPYITHBIX, CBSA3AHO ¢ OOIIMPHOM IITOK-
BEPKOBOI 3aJIeXKbl0, CMEHSIIOIIEH Wbl Ha IIyOUHE.
Conep:xaHue B LITOKBEPKE OJIOBA C INIyOMHOU yMEHb-
1IaeTCs TIPU OMHOBPEMEHHOM YBEJIMUEHUN MOIIIHOCTH
PYIOHOM 3aJI€XMU.

Pa3BenaHHbIe OanaHCOBBIE 3arachl OJIOBa MECTO-
poxnenust (kateropuit A+B+C,) na 01.01.2014 r. co-
ctaBisiv 93,7 ThIC. T., TIPU CPEIHEM COACP>KaHUU OJIO-
Ba B pynax 0,30 %, npensaputeibHO olieHEHHBIE (C,) —
6,0 TeIC. T. MecTOpOXIeHNEe HAXOOUTCS B HepacIpe-
nen€HHOM (hOHIIe Hemp.

Pynneie Tena, oOpasyiollye ITOKBEPKOBbIC U JIM-
HeliHble MUHEPaAJIM30BaHHBIE 30HbI, MPUYPOUYEHBI K
KOHTAKTy 3pAaroycckKoi 1 Ju@yA3MHCKON CBUT HUX-
HEMEJIOBOr0-I0pCKOro BO3pacTa U 3ajeraioliue B U3-
MEHEHHBIX OKBApPLIOAHHBIX M XJIOPUTUIUPOBAHHBIX
necyaHMKax M ajaeBpoymTax. PaHHUE MPOXUIKU CyO-
LIMPOTHOTO MPOCTUPAHUS MepeceKaroTcs bosee Mo3-
HUMM CyOMEPUAMOHATbHBIMU, 3aJIEYEHHBIMU CYIb(pu-
JaMM — TIMPPOTMHOM, apCEHONMUPUTOM, IHUPUTOM,
canepuToM U peakuM rajeHuToM. OJOBSIHHAS MUHE-
panuzauus TpeAcTaBleHa KacCUTEPUT-XJIOPUT-CYb-
GuaHBIMM pygaMu, COOPMUPOBABILIMMUCS B TPU CTa-
IUM — KaCCUTePUT-apCEeHONMPUT-KBAPLIEBYIO, KBapIl-
CyIbGhUAHYIO U KBapll-KapOOHATHO-CYIb(pumHyio. Pymbt
XapaKTepU3YIOTCSI MHTEHCUBHBIM Pa3BUTHEM XJIOpUTA
n Ca-coaepxallux MUHEpanoB (3MUA0Ta, aAKCMHUTA U
KapOOHATOB) M BKPAIJIEHHOCTbIO HEOKHCJIEHHBIX ap-
ceHomupuTa M nuppoTruHa. KBapl-kaccurepuT-Kap-
OOHATHBbIE U KBapl-CyJIb(PUIHbIE TTPOXUIKA Mepece-
YeHbI NpoXWIKaMu nanupiinara. B mroksepke N1 u
xkujae N7 B KaCCUTEPUT-XJIOPUTOBBIX pydax C apCeHO-
OUPUTOM OOHApPYXKEHBI YYaCTKM C KOJUIOMOP(HBIMU
OJIOBSIHHBIMM PYAaMH, COCTOSIIIUMHU U3 CHEPOIUTO-
BBIX U (hDeCTOHYATHIX arperaToB, MPEACTaBISIONINX Ye-
penoBaHMe 30H CKPBITOKPUCTAIMYECKOTO W TOHKO-
KPHUCTaJUIMYECKOrO KacCUTepUTa, B KOTOPBIX OTMEYa-
eTcs u3dupaTesibHasi, B HEKOTOPBIX YJYacTKax IOJIHast
pacKkpucTauIM3alus MeTaKOJUIOMIHOTO BellecTBa C
00pa3oBaHUEM TOHKOWTOJbYATHIX KPUCTAIIOB KacCH-
Teputa (puc. 1).
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Puc. 1. Pyaubie paiionnl paiionb! tora Jlansnero Bocroka (Xanuyk, 2000): / — CeBepo-A3uaTckuii KpaToH: 2—& — TeppeiiHbl: 2 — MacCUBHOM
KOHTMHEHTAJIbHOM OKpauHbl; 3 — KpaToHa; 4 — OCTPOBHOM AyTW; 5 — aKTMBHOW KOHTMHEHTAJIBHOW OKPAMHbI;, 6 — aKKPELIMOHHOM MPU3MBI; 7 —
TYpOMIMTOBOIO OacceitHa; & — MeTaMopbuiecKuit; 9—16 — pa3HOBO3PACTHBIC OTIIOXKEHUS M IMOCTAKKPEIIMOHHbIE KOMILIEKChI: 9 — KailHO30i-
ckue; 10 — nozaHemesoBble; /1 — paHHe- M MO3IHEMENIOBbIe; /2 — TO3IHEIOPCKUE U paHHEeMeIoBbIe; /3 — MO3IHETPUACOBbIE U PAHHEIOPCKUE;
14 — cpeHeKapOOHOBbBIE M pAHHETPUACOBbIC; /5 — IEBOHCKME U paHHEKapOOHOBBIE; /6 — OPIOBUKCKUE U CUIypuiickue; [7— 21— reonoru-
YECKUE TPAHUIIbI M TEKTOHWYECKUE CTPYKTYphI: /7 — rpaHullsl; /8§ — pasnomsel; 19 — HanBuru; 20 — caBuru;, 21 — KOMITIEKCHl MeTaMopgu-
YecKuX siiep; 22 — oJoBopyaHbIe paitoHbl: 1 — BosHeceHckuit; 2 — Humanckwmit; 3 — XuHrano-OnoHolickmii; 4 — bamkanbekuii; 5 — [ycce-
AnmuHckuit; 6 — D3on-SAmanunckuii; 7 — Komcomonbckuit; 8 — Kapareposckuit; 9 — ®dypmanosckuii; 10 — BepxHe-Yccypekuit; 11 —
ApmuHckuit; 12 — CeBepo-CuxoTs-AIMHCKUI
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