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IMPEOMCJ/IOBHE

IlpepnaraeMplil BHHMaHHIO UHTaTe el TpeTHHl ToM MoHOorpaguu «MHue-
paabl Y3bekucraHa» CONEpPKHT ONHCAHHS MHHEpPAJOB M3 KJaccOB apceHa-
TOB, BAHAJaTOB U CHJMKATOB (OCTPOBHOMH, Len0oYyeyHoH ¥ HaCTHYHO CJ0HCTOH
cTpyKTypbl). B KHure npunaTa ofbluHas KjaacCH@HKaUMs 1O THIY XHMHYe-
cKoro coeiuHenus. CBelleHus 0 MHHepaJax HM3/0eHbl B eIHHOH Mocjael0Ba-
TesqbHOCTH. JleTa/bHOCTh ONMCaHHs KaxJIoro MuHepasa obyc/aoB/leHa NOJ-
HOTOH M JIOCTOBEPHOCTLIO MMeEIONIHXcs AaHHblX. OKazajoch, 4TO caMble Pell-
KHe M caMble pacrnpocTpaHeHHble MHHepaJbl HecJen0BaHbl HanOoJee Tila-
TeJIbHO.

Onucanue HEKOTOPHIX MHHEPAJOB M3 COCEAHHX ¢ Y30ekuctaHoMm pec-
nyGJaHK MPHBOIMTCA Ha CJAydail BO3MOMKHOTO HX OOHADYKEHHS HA TeppHTO-
pun pecnyO/IHKY HJIH /ISl CDABHEHHS.

B nocnennue roabnl MuHepanorun YszOeKHcTana JOCTHIIH 3aMeTHBIX YC-
nexoB. [lanHble 0 MHHepaJax cojiepxarcsd B PecnybJHKaHCKHX M IeHTpaJb-
HBIX TIepHOJHYECKHX H3/laHHAX H MoOHorpaduax nocnelHux JeT. B ¢Ba3m ¢
o6uiHeM (aKTHYECKOr0 MaTepHa/ja N0 MHHepasJoTHH pecnyOJHKH BO3HHKJA
noTpedHOCTh B CO3/TAaHHH MHHEPAJTOrHyecKoH CBOMKH, TeM GoJee 4TO JeTafb-
Hble MHHePaJIOrHUecKHe HCC/eI0BaHHsl CTAHOBATCH HeOOXOIHMBIMH He TOJb-
KO BO MHOTHX OTPACJISIX T@0JIOTHH, HO H B CMEeXKHLIX HAyKax.

Mgl azneemcsi, YTO 3Ta KHHra NOMOXKET MHHepasjoraM H reojoram pas-
JHUHBIX crelHadbHOCTeHl B HX NOBCELHEBHOH HAYYHOU W UpaKTHYeCKOH
patore.



APCEHATHBI
BE3BOAHBIE APCEHATHI GEZ NCNONHHUTEJNBHBIX AHHOKOB
PysseabTHT—=-Bi|AsO,|

PysgeabTHT Berpeved B UaTKanbeKHX ropax B MbIILbLAKOBO-MOANG,1€HO-
BO-CJIOBSIHHOM ¢ BHCMYTOM py/onposiBiienni. dra nepsasg naxoinka 8 CCCP
(Huixonaesa, [Nanaceuxo, 'puropenro, Axmenos, 1970).

Miuuepan oGpasyer MelKHe (JecATble I COTbIE LOJH MHAINMETpa) Mou-
KO- H TPO3/eBH/lHble CKPLITOKPHCTANIHYECKHe BbllejeHns. [Touky u rposiba
4ACTO KOHIIEHTPHYECKH-30HAJLHOrO 11 pajHalbHO-JyuHcTOro cTpoenus. ITox
MHKPOCKONOM Y py3BeJbTHTa OOHApy)KHBaercs TOHKOWellyiuaras, MeKo-
3ePHICTAS I KPYIHO3EPHHCTAas! CTPYKTYpA.

[leer cepoBaTo-Genblil, KpemoBaTo-cephlii, Gesechlii 1 c1ab0-3ejqeHoBa-
Tolil. Munepaa Xpynkuit, MEKpoTBepaoctsb 133 ke/mm?, ynenbusiii Bec 5,37.

Kpucrasinueckye HHIHBH/H, ciaraioliie JyuH, HMelOT Kocoe, 6.1H3KoC
K NpAMOMY, yracaHHe M TOJIOKHTeAbHOe Y/IHHeHHe. [IBynpenomiieHne Bbl-
cokoe, Np”= 1,827, Ng’'=1,869.

Munepaa pactsopsiercs 8 HCl u HNO;. Cocrag ero, nmo AaHHbIM 10JYy-
KOJIHUECTBEHHOr0 CleKTpadubHOro awanausa, caeaywomuii: As, Bi>39%;
Si—3%; Al, Pb, Mn —0,n%; Fe, Ti, Ca, Mg, Sr, Sb, Y —0,0n%; Ag, Cu,
Yb — 0,00n—0,000n%.

Ha pentrenorpamme Au(pakuHOHHAS KapTHHA TOYTH MOJHOCTLIO COB-
najaer ¢ sragonom. [nasubie aunnu: 3,26 (10), 3,19 (10), 3,10 (9), 3,02 (5),
1,974 (7), 1,578 (6).

Py3Be/bTHT — runeprenHblii MuHepaJs, on o6pasoBaJjics B 30He OKHcJle-
HHSlL B TECHOIl MapareHeTHYecKoil accolHalliH ¢ KOHHXAJbUHTOM, GelaHTH-
TOM, MHKCHTOM H JIp.

BE3BOJIHBIE APCEHATbI C JONOJIHUTEJIbHBIMH AHHOHAMH

Oaneennt—Cu.|AsO,|OH]
Zn-onuBeuut—(Cu,Zn). |OH|AsO,]

* OJuBeHHT — pelkHit MHHepaJ, u3Becren B Kypamuuckom xp. —B Ta-
Gowape (FonyOkosa, 1932), Takeau (Bouabdcon, 1936), B Yramckom xp.,



B CBHHICBO-UUHHKGBOM MecTopoxaeHnn Jlaunuxanwa (dyunu-Bapkosckas,
1960), a Takxe B OIHOM H3 30J0THIX pylonpossienuit B 3upabynak-3ua-
sTAHHCKHX ropax (Bananosa, 1966).

LlnuKcoaepKallHii OJHBEHNT npeicTapiaser coboil HOBYIO, HEH3BECTHYIO
pasnoBuaHOCTb. OunBeHUT 0GpasyeT JYHHCTble ArperaTtvl  HroJb4aTbix
KPHCTAJJIOB M TIOYKH PajHa/bHO-JYYHCTOrO H KOHIEHTPHUYECKH-30HabHOTO
cTpoennsi. Juamerp novek M IJHHA OTIeJbHBIX KPHCTA/JIOB He NpeBbilllaer
0.1 ma. B TabGomape KpHCTa ikl HMEIOT BH/ KOPOTKHX CTOJOHKOB H HrO.10-

Tabauwuna 1

GH3H ‘e 'KHe M ONTHYECKHe CBOACTBA OJHBEHH!a

. Zn-0aupendt ny JHanixann
OAHBEHHT :
R na Tavean Canvenur
CroficTBa Mhuepa.a (Boabthcun, s Jlavnusanst Zn0—17.41% I 7n0—22.5%
) {Ayuun-Bapxosckan. 1960)
Liper Yepuosaro- | O11BKOBO-32.1e- Ceerno-32a2nniii | Foay6osato-
3e/12Hbl HBIH, TEMHO-3e1e- 3e1CHb
HBIH, KOpHYHeBa-
TO-32/1eHblil
V. Bec - 4.3) 4,76 4,924
Ng 1,830 - 1.83) 1.821
N 1,790 1,782 1,80 1 770
[Ipeaomaenne Np 1,747 - 1.754 1,737
Voianuenne + - L -~
Vracanne —-cNg — | Mpamoe 5 3—4
[lreoxpousm  Np — | Baenno-3enenn i becisernuri Baeano-roay-
aon .
Nm - To we CBeT10-3e0e bl I"oaybosaro-
3enenn il
Ng — CBerao-3e1eHunlil Kenrosaro-zeae- | earonaro-
HBLH 3enennlu

yek. B Takean n 3anaanoMm Y30eKHCTaHe NPHCYTCTBYIOT MeJKHe cqepo.u-
Tbl pasmepom 10 1 mm.

[lnuKconepKaliuii oNHBEHUT pacnpocTpaHeH B JlaunHxane, Hspejxa
ofpasyer HroJbuatble KpucTadibl AauHOH 0,1—0,4 mm, uauie npeacrasien
CHONOBHIHBIMH CPOCTKAMH M3 ABYX-Tpex u Gonee uuauBuuoB. llupoko pac-
NpocTpatenbl HPOKHIKH, KOPOUKH TOJUHHON |—2 MM H NOYKH.

Okpacka MHHepala OJHBKO-, TeMHO- H KOpHYHeBaTO-3edeHas, O.eck
CTEeKJSIHHbIH, a B BOJIOKHHCTBIX arperarax — LIeJKOBHCThIA. Kpucraann
noJiynpo3paunblie, Xpynkxe, TBepaoctb 3—3,5.

YBeanyenue npUMecH LHHKAa B COCTaBe OJHBEHHTA CONPOBOXK/14eTcs

yMeHbllieHHeM MoKasaTe/edl NpejoMJeHHs, H3MeHeHHeM OKPACKH OT TeMHO-
3eJeHOl H 0JHBKOBOI 10 CBeT/0- H roayboBaTO-3e/ieHoi, a ni1eoXpousmMa —
ot O.J1e/1H0-3eseHoro 10 rosyboBaTo-3enenoro (rada. 1).



Munepaa pacrBopum B Kucaorax. Ilpum HarpeBanuu ero B 3akpbiTol
TpyOKe Bblleasercs BoAa. XHMHYECKHH COCTAB UHHKCOAEPKallero oJHBe-
HHTa COOTBETCTBYET [POMEKYTOUHBIM Pa3HOCTSAM H30MOP(HOro psaa OJi-
BeHHT—anamuua. Popmyna nHHKcoaepiKalllero onHBeHHTa 6JHM3Ka K Teo-
peTHUeCKOIl.

Komnonenm  Odp. 556  Odp. 841
CuO 29,08 37,86
Zn0 292 25 17,36
CdO - 0,20
Ca0 0.40 0,40
FeO 0,93 0,28
As:O-, 39,67 40.21
PO, 0.25 0.23
SO, 1,50 0,54
+H,0 5,00 3,0
[Tpoune 0,85 0,64

Cymma 99,98 100,72

Koa-so nonos n3 pacuera na 50,0H)
Cu (),QSI 1.35
Zn 0,73 0,60
G 0.02p L7T ologp 1,98
Fe?! 0,04J 0,01
As 0,93} 0,99
P 0,01; 0,99 0,0[} 1,02
S 0°05) 0,02
O 3,59 4,06
OH 1,47 0,94

Jladoparopust MI" YaCCP, anaantuk T. T. Myxosa

O6e3BozkHBaHHe IIHHKCO/AEPKAILEro OJMBEHHTA NpPHM HarpeBaHHu Noka-
3ano, uto B uHtepsaie 400—620° u 550—660° Buijgensercs 3% KpHCTALIN-
3allHOHHON BOABl, a M3 06p. 556, nmpu 280—300° Bhineasiercs euwe 2% H,0,
#30LITOYHOI MO cpaBHeHHIO ¢ TeopeTndeckod dopmyaoi (pue. 1).

PenTrenomerpuueckumMyu Hccjel0BaHMAMHE  LUHHKCOAEpPHAIIHX OJIHBEHH-
TOB JIauHMHXaHbl U CpaBHEHHEM MEeKIJIOCKOCTHBIX PacCTOSIHHII OMHCLIBAEMBIX
pasHocTell ¢ JaHHLIMII JIPYTHX MHHEpaJoB 3TOro psia YCTAHOBJAEHO HX Mpo-
MeKYTOYHOE MOoJOoMXKeHHe B H30MOPGHHOM psIy OJHBEHHT—alaMHH, CBHIe-
TeJbCTBYIOIEE O HEeNPephiBHOCTH 3TOro ps/la. YBelHueHHe B OJHBEHHTE
COJEPKAHUA [IHHKA NMPHBOJAUT K YMEHbLIEHHIO MEXIJIOCKOCTHBIX PACCTOAHHI
(dynun-bBapkosckas, 1960, 1963).

O.HBEHHT H UHMHKCOJAEPIKAlHII OJHBEHHT BCTpeualoTCs B 30HE OKHC.Ie-
HHfL MeCcTOpOXaeHwsi JlauMHXxaHa, MepBHYHBIE PYAbl KOTOPOro cojepiKar
cyab(HAbl MeldH, UHHKA W MblllbAKa. MHHepas BbilleNsieTcsi B KBApL-J1HMO-
HHTOBOI NOpOJe B BH/E arperata Hro/b4aThbiX KPHCTA /0B H NMOYEK HA CTeH-



Kax TpeulHH B MEIHCTOM raJayasHTte, JHMOHHTe H pa3BHBAaeTCsA 110 6aek-
Jioit pyne.

B Taxean o/HBeHHT B BHJe NMPHMAa3oK M c(EpOJHTOB OT/araercs Ha
CKOpOJHTe, MHMeTe3HTe, XpH30Koale 1 kBapue (Boabgcon, 1936). B 3a-
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Puc. 1. Kpusbie obeasomupanus Zn-oausennra ua Jlaunu-

Xaubl,

najHoM Y3bekucTane KanjeBHIHble H KOJIJ10OMOP(HbIE CKOMIEHHs ONMHChbIBae-
MOro MHHepaJsa Hab.,10al0TCs HA CTeHKax TpellMH B KBaplie B accolHalHU
CO CKOPOJIHTOM, @HIVIE3HTOM, MaJIaXHTOM.

Anamuu—Zn,[AsO,|OH]
Cu-apamuu—(Zn,Cu), [OH[AsO,]

Anavun otmeuen B Jlaunnxane B Yramckom xpebre ([dynuu-Bapkos-
ckas, 1960), B o10BopyaHoM MecTtopoxieHun Yanraaau B 3anagHom Y3oe-
KHCTale, B MecTopox/eHun MioTendail Ha 0XHEIX CKJI0HAX ropsl MypyHTay,
B 30JI0TOpYIHOM nposiBaenny Tamibiackux rop (Bananosa, 1966), B Takenu
B Kypamuuckom xpe6re (Ilnnunenko, 1932; Apanos, 1935; Boasdceon, 1936;
nauaeie M. M. Monceesoit).

Anamun ofpasyer KpHCTa/ JHYeCKHe KOPKH palHajbHO-JYYHCTOrO
CTPOEHHS, PO3eTKH, cheponuTs pasmepom 0,3—5 mm ¥ XOpOWIO OKpHCTAJI-
JIH30BaHHble HHAHBHAB pa3mepoM 0,3—3 aa, o6pa3oBaHHbie KOMOHHALHAMH
ABYX poMOuueckux npuaMm. KOpoTKo- m 1JIHHHONpH3MATHYECKHe KPHCTAJJIbi
aZaMHHa, HapacTas Ha IOYKH rojy0oBaTo-sejeHoro Zn-oJHBeHHTa, obpa-
3YIOT KpacHBele poseTkn AuamerpoMm 1o 0,5 cm (Jlaunmuxana) (puc. 2).



Munepan Gesoro, cserjo-3edeHoro u roaybosatoro usera (Jlauunxa-
Hd), MHOTJA c cHpeHeBaTbiM orTeHkoM (Takenu), npospaunbii W npocBeyH-
BAOWMI B Macce, TBEPAOCTb 3,5, IBYOCHDI NO-
AoxurenbHblii (+) 2V=80" (Takeau). [Toxa-
dateqn npetomJenns Cu-alamuua uz Jlaund-
XdHbl BO3PACcTaloT MPONOPUHOHAIBHO YCTOTE
oxkpackn Munepana (raba. 2).

B Kuciaotax ajaMHH J1€TKO pacTBoOpsieTCs.
Ilpu mpoxkasuBannu B 3aKpbiToil TPYyOKe BbI-
AeasieT napbl  Boabl i Gegeer. XHMHUCCKHE
4HAAM3Ll PA3IHYHO OKpalleHHBIX 06paslos
Puc, 2. dopma  Kpucramios  anamuHa H3 JlauMHXaHbl NOKa3aan nepeMeH-

axammia u3 JlaunHxanbl. Hoe cogepxanue B Hem CuO or 2,44 no 21,

22%. OtMeuaercst yBeaHdeHHe MRTEHCHBHOCTN
rosiv6oBaTo-3e/1eH0il OKPACKH 1o Mepe YBEJIHYCHHs COAepKaHHs Me/H.

Kosnonenm O06p. 230 O6p. 230-11 O6p. 23)-I Oc6p. 894a

Zn0O B3, 17 51,33 45,05 36,54
Ca0 0,20 0,60 0,80 0,2)
CdO 0,16 — - =
Cu0 2,44 6,33 12,35 21,29
As.0, 39,47 38,34 37.37 36,22
P.O; 0,22 0,57 0,68 =
S0, 0,48 0,13 0,20 0,20
+H.0 3,40 k.2 2.2 3.6
—H+0 — 0,20 0,30 0,20
MgO 0,07 0,14 0,07 0,14
AlLO, 0,07 0,15 0,20 0,25
Si0. 0,10 0,40 0,30 1,00
PbO ) 0,06 0,44 0,48 027
Fe.Oy 0,14 0,10 0,11 0,17
Cymma 99,94 099,98 100,11 100,01
Vi, nec 4,3 4,3 4,35 4.3

Jla6opatopuss MI' ¥3CCP, anaautuk T. T. Myxosa

.

CnektpanbubiM anain3oM B ajlamune u3 Takeam ycranosjenb: n'y —
Cu, Zn, As; 0,n% — Si, Al, Fe, Mn, Pb, Cd; 00n% — Mg, Ca, Ag,
0,00n% — Ti, Be, Co (nanuwie M. . Mouceesoii). [Tpucyrcrsue Cu B aia-
MHHe 0O0YCJAOB/ICHO H3OMOPQHBIM 3aMellleHHeM B KPHCTAJINYECKOH CTPYK-
TYpe Mugepasaa Zn*t—Cu+,

Vlayuenne agamuuoB u3 Jlaunuxawbl nNOATBEPAMJO NPEANOJIOKeHHE
Iix. . Hsua u ap. (1954) o Haauunu n3oMopHOro psijia OMHBEHHT—ala-
mun (dysuu-Bapkosckas, 1960, 1963).

ITokasaTenn mpenoMJeHHsi H OKpacka MHHepPaJOB 3TOr0 psfa HPAMO
nponopuHoHanphpl coaepxannio CuO u o6paTno NPONOPUHOHAILHLI KOIN-
yectBy ZnQO.



ITpu warpesanun 10 680—750°C munepaa repser 3,5% H:0.

Ha peunrrenorpamme nanGosiee GelHOro Menblo obpasila 3ahuKcHpO-
BaHLl BCe BeyLLlMe JHHHH, XapaKTepHble AJas 3TajsoHa: 59 (6); 4,92 (9);
4,20 (7); 3,75 (7): 2,91 (9); 2,69 (9); 2,45 (10); 1,605 (10); 1,061 (7).

Anamun oGpasyercst B 30He OKHCJIEHHS TeX MECTOPOMIEHHH, pyibl KO-
TOpbIX oforatienb! cyibGHIaMH UHHKA M Mbilibgka. B Jlaunkxane MuHepad
BCTPEYEH B CpeiHell H HMzKHell "yacTAX 30Hb okucaennus. Ha rayOune 40

Ta6auna 2

Pu3HyecKHe W ONTHYECKHEe CBOHCTBA ajamMmuHa

Cu-atamunt ws Jaynuxans (Veamckii xp). Anamun w3 Ky-
PAMHHCKOTO Xp.
CBOACTRa MMuepana 3anan-
230 280-11 230-1 §91a Caccutk-| Han
Cul)=2449 Cu=06,33% CuD -12.35% Lu0—21,229 can |Kantap-
X3H3
| -
Liser 'ToavGosarels | baenno-ze- | Csetno-ae- 3eneHoBATO-
| JeHbil | aenwnlit, ro~ roayGe#
i ayboi ‘
lloxkasarean upe- I
aomaenust Ng 1,774 1.775 1,778 } |.781 752 1,745
Nm 1.741 1,745 | I 1.7G68 1,738 —
Np 1./08 | ‘ 1,715 \ 1722 1,708 1,714
Ng—Np 0,065 0,063 0,063 | 0,059 0,044) 0,031
IMaeoxponsy Np Gecusernniit
N [FoaydGosaro- I baejio-3e- Toayfosaro-seactibit
3e1eHbli Jeuntii
Ng 3enenosatiuii |
AnTop Jlynun-bapxos- Hynun-Haprorckas, 1663 Marepnaanl
ckast, 1960 : M. M. Mou-
ceepoil

KPHCTA/Ibl €ro NpPo3paulbl, ¢ YHCTHIMH TpaHsMH, Ha riaybuue 60 a B 30HE
Bbillle1 a4l BAHHA MHHEpaa Mo/l BO3/CHCTBHEM CEPHOKHCIbLIX PACTBOPOB MYyT-
Heet, TepsieT 6JecK H CTAHOBHTCS MaTOBbIM, HEMPO3PAUYHBIM, a 3aTeM npeBpa-
uiaercs B aMophuyIo riBHONo100HyI0 Macey 3eaexHoBato-6enoro usera. Ana-
MHH aCCOUMHPYET ¢ KajlaMHHOM, UHHKCOAEpIKALlUM OJHBEHHTOM, CTALIHIH-
TOM, KaJbIlHTOM, 2 B 30He BLILIEJAYHBAHHA — C IHAHOTPHXHTOM H THIICOM.

Cu—ayctuuur—Ca(Zn,Cu) |OH|AsD,]

Aycruant—CaZn{OH[AsO,]

B Coserckom Coloze aycTHHHT BrepBble HafileH B ¥Y30eKHCTaHe B CBHH-
1LOBO-UIIHKOBOM MecTopoxkienyn Jlaunnxana B YramckoMm xpeOte (dynuu-



Bapkosckas, 1962, 1963). B sTom e rony KomHccHell mo HOBLIM MHHepaJiam
anpo6HpoBaHa ero HoBas PasHOBHAHOCTbL — KympoaycTHuut. ITosgunee aye-
THHHT YcTaHoB/eH B Cubupn (S1xonrora, Croasiposa, 1968).

AyCcTHHMT M KyNPOayCTHHHT pacnpocTpaHersl HeaHauuTeabHo. Ouu 06-
pasyioT MenakHe Kpuctaaasl (0,1—0,4 mm B LJIHHY) H KpHCTAJJHUECKHEe KOp-

3eneHsI aycmurum

! 2
clernso- /
f FEAEHBILT Kyrpoadamus KOHUXABUUM
2 o decubemmoen

Puc, 3. O6auk kpucrtanros ayctinnra u3 Jlaunuxanor:

I—uroanuateii MOHOKpHCTALI, 2—IBOAHHKOBLI CPOCTOK

Puc. 4. dopmbl Bbljenenus ayctuluTa;

[ —30H3ALHBI KPHCTAAT — GAPTHT 2 — HrOABYATHE KPHCTAAAb AYCTHHHTA HA KOPOUKE KOHHXBJ5LMTA, NOKPHIBAI) -
wei noyxy Cu-anaMuHa.

KH Ha JMMOHHTE, CTallHUHTe MM KOHHXanbluTe (puc. 3, 4). Kpucramin
ILJMHHONpPH3MATHYeCKHe A0 HroJibyaThiX, a y MEIHCTLIX Pa3HOBHAHOCTEH —
xopoTtKkonpuamatHueckie, Mnorna scrpe-
qalTesd KpHCTa/ibl cBoGOAHOrO pocrta B
nmyerore 6e3  BHJIMMOro Mecra IpHKper-
Jdedus K cyOcrpaty. ¥ HuMX Xxopowo pas-
BHTHI BCe TPaHH MOHOKpHCTaJasaa. ¥ Ky-
npoaycTHHHTa H3pedka  BCTpPeUanTcd
JBOITHHKH.

Aycrunur HecuBeTHBI, MeRHCTHIC
PasHOBHIHOCTH 3ejeHoBaTbie. Berpeue-
Puc, 5. Yeuesuneodpasunii  00.1HK HAISPRETAIAIR E0OSCRMIHOP A0 MY
KPHCTA110B CTalmunTa u3 Jaunnxaus, OTTCHKAMH OT GECLBETHBIX JO CBET/O- H

AeaTopaTo-3enenbix.  Haitlens! 30Hanb-
Hble KPHCTAJ/Ibl, H3BECTHbIE B JHTEpaType noj Ha3BauueM «GapTut». BHyT-
PEHHAS YacThb KPHCTAMJIOB, 0T GecllBeTHON /10 CBeT/0-3e/1eH0il, NpHHALIEKHT
AYCTHHUTY HJIH KYIPOAyCTHHUTY, a BHELIHsIST — TPaBsHO-3e/eHad — CTallu-
ILHTY 111 KOHHXAAbUHTY (pHC. 4).

Kpucraaasi aycTHHHTa npo3payuble, OJeck Ha rpangX CHIbHBIH 10
4/1Ma3Horo.
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Y aycTHHHTa BH/HA cnafHOCTL. YracaHHe OTHOCHTEeJBHO CMaNHOCTH KO-
coe. Y MeAUCTbIX Pa3HOBHAHOCTeil HabMojaerca caadbii  171e0XpoH3M OT
feciBeTHOTO 10 ¢1a00-3€/1eHOBATOTO.

Y aeabnelll Bec obenx pasHoBuiHocTeil 4,2, Munepan nByocHBIl, mokaaa-
Tenn npesomaenus aycrunura: Ng=1,777, Np=1751; Ng—Np=0,026;
kynpoayernuuta: Ng=1,780—1,795; Nm=1,775—1,780; Np=1,749—1,768,;
Ng—Np=0,027—0,031.

Aycrunut pacrsopsiercs B HCIL.

s kynpoaycTHHHTa W3 JlaunexaHel Xapakrtepro npucytcrsue CuO
8 KoimuecTBe 12,66—15,089%.

Kosmnonenm  Oo0p. 557a  Odp. 55376 Komnowewm O6p. 53570  O6p. 5576

CaO 20,83 20,27 P,0;, 0,91 0,87
MgO 0,50 0,57 +H,0 4,10 4,60
CuQ 12,66 15,08 Si0. 0,30 0,40
PhO 0,46 0. 58 Fe,0, 0,20 0,21
Zn0 18,00 16,30 AlLO, 0,15 0,20
bA(;iO 4(2}:% 4333 Cymuma 100,48 99,92

Anaanutuk T. T. Myxosa

[TpuBefeHHbIlI XHMHYECKHI aHAJH3 TiepecYHTaH Ha (OpMyJay H3 pac-
uyera Ha 1/2 (Ca+Mg+ Cu+2Zn):

{Can,m ‘N\gn,ua)l,un (Zn()jﬂ:‘) Cu{).qus )U.EI(})(_ASU.QﬁSILIH Pn‘t'::j)l,nn (0‘1,930171c;,|)3)4_()4|OH'
TIpn nepecuere Takue Komnounentol Kak AlyOz, Fe 0, SiO; u vactuuko H,O
HCKJ/IIOUEHb! H3 aHAJIH3a B BH/le raliyasuTd, JHMOHHTA H KBapua.

PentrenomerpHuecKuil anann3 oaHoro obpasna aycTHHHTa H ABYX Kyl-
poayctunuta u3 Jlaunuxaun noxkasvibaer DAH30CTH MEXKNJIOCKOCTHBIX pac-
CTOAHUI Y 3THX MHHepaoB. CpaBHeHHe PEHTTeHOTPAMM CTAWHIHTA H KOHH-
XaJblUHTa NOKA3blBaeT Ha MPHHALJIEKHOCTb HX K OJIHOH CTPYKTYPHOH rpynme.

Habnwoaenna xe 3a mocTeneHHbIM H3MeHeHHeM OKpacku H (opM KpHC-
Ta/10B OT aYCTHHHTA /10 KOHHXA/bILHTA NO3BOSIOT NpeanoaaraTe BEPOATHOR
CyLleCTBOBAHHE MOJIHOTO H30MOPGHOro psfjla ayCTHHHT — KOHHXAJbUHT Ye-
pe3 KynpoayCcTHHHT H CTAUIHIIHT.

Hamun uccienopanusg noarsepxiaior npeanonosenne asropo «Cuc-
TeMbl MuHepajoruu» (sua u ap., 1954) o cyllecTBOBaHHH H3OMOP(HOro
pAla ayCTHHHT—KOHHXAaJbIUHT.

BeicoKkHe cogepxKaHHusg MelH B ayCTHHHTe MO3BOJSIOT CUHTATh €ro Me-
JHMCTON pPa3HOBHAHOCTLIO., KynpoaycTHHUT B JiMTepaType He OblJl ONHCAH.

AYCTHHHMT M KynpoaycTHHHT BCTPeUeHbl B OKHCJEHHBIX pyJAax.

YCTaHOBAEHB CACLAYIOULHE B3gHMOOTHOIICHKSA aYCTHHHUTA € JIPYTHMH
MHHepaaaMH: 1) JAHMOHHT—KVIEOAayCTUHUT—aVCTHUUT; 2] JHMOHHT >KY -



POaYyCTHHHT —KOHHUXAJALIIUT —=aVCTHHHT! 3) AUMOHHT —>CTAIU ILHT ~dYCTHHHT.
:'\pCEH'dThl IIHHKd H KaJlbIlH{ OﬁpllB}'lOTCﬂ B KOHEYHble CTA/IHH PA3BHTHA
30Hbl OKHCJ/1€HHA.

Konuxa buur—CaCu[AsO,|OH]
Cramuuur—Ca (Cu,Zn) [AsO|IH]

B Y3Gexicrate KOHHXaJbUHT H €ro LHHKCOAEPKALLlas Pa3HOBHAHOCTb—
crawnunT Bnepsble Hafitennl . A. [lynun-Bapkosckoii B8 1956 r. na cBun-
1LOBO-LIHHKOBOM MecTOpOK/eHuH Jlaunnxana B YraMckoM xpebre. 310 BTO-
pasg Haxoaka B Mupe ([Lynun-Bapxosckas, 1962). I[lo3ke KOHHXAJBUHT
YCTAHOBJIEH B KBapll-TeMaTHTOBOI KHje ¢ CaMOPOJHLIM 30J0TOM, CEeKylled
cKapHbl B Yramckom XpeGTe, u Ha MeAHO-(.IIOCPHTOBOM MECTOPOIKAEHHH
Hyrecait 8 Kapxanray (Lyuun-Bapkosckas, 1959), a takxke B Kyprawnnu-

Puc. 6. FPa3spes moux1 KOHIXaAs11Ta B KBapil-THMON-
Tosoli nopoje (vecroposaedne Jlaunnxana, mpo3pau-
HBI Wadd, nukoan-, va. 64).

kane B Kypamunckom xpebre (I'onoBanos, 1965) u Tacka3srane B Kbi3bliKy-
max (Kpowmckas, 1970).

KOoHHXaJbLUHT BCTpeyeH B OYEHb MaJblx KOJHYECTBAX, 3a MCK/IOYEHHEM
JlaunHXaHel, T/1e OH LIHPOKO pacnpocTpanet.

Crawnunr B Jlaynnxane o6pa3yer KpHCTAJJHYecKHe KOPDKH M PO3ETKH
KENTOBATO- M CBeTJio-3enenoro usera. OTlenbnbie KPHCTANIbl HMEIOT yeye-
puleo6pa3snyo GOPMY ¢ OKPYrJBIMH H CTJaXKeHHbIMH TpaHsMH (pHC. D).
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Huamerp mouexk M WApoB KOHHXAJbUHTA H TOJNUIHHA KPHCTAJIJIHYECKHX KO-
POK cTalniyTa uMetor pasmep 10 0,5—0,2 mm.

DBieck HaTeyHLIX KOPOK ¥ NOYEK ¢ MOBEPXHOCTH TJAHLEBLIH, IIapOB —
MaTOBBIl, 4 KPHCTaJJHYeCKHX KOpPOK — cTeKasHHblA. MuHepan noaynpos-
paunLlil, 3eq1enblit (Taba. 3).

[Toukn KOHHXaJblIHTa HMEIOT pajIHa/bHO-JYYHCTOE TOHKOBOJOKHHCTO®
crpoenue (puc. 6), 4to 00YCJOBIHBACT YETKO BbIpAXKEHHYIO KpecTooGpasHyk:

Jne. 70 Kpeetoobpasioe noracaiiie BOJIOKOH IOUKH KO-
mizansuuta, (Mectoposienne Jladiuxaua, [Ipo3paubbii
nrandg, HpKoan x, vu, 64).

(hurypy noracauus (puc. 7). Hurepdepenunontas okpacka MuHepaJa 1Bera
nap/jyuHbero xpocra. [Ipy BK/IOYEHHOM aHaJaH3aTOpe KaX/1as Mouka COCTOMT
H3 uepe/lYIOUHXCS [0J0C KEeJITOro, MajJHHOBOrO M roayGoro 1Bera BTOPOro
nopsika.

Konuxansuur pacrsopsiercs 8 HCIL. Ilpu npokaniuBaHun ero B 3aKpbiToil
Tpy0Ke BblJe/sieTcs BOJAd M OKpacka MHHepaJa H3MeHsieTcs 10 TeMHO-KO-
pPHUHEBON.

B munepaiorudeckoil JHTepaType H3BeCTHLI /iBa aHa/M3a KOHHXaJb-
nuura: u3 Maii-Taca u Kuiasiscne B Kazaxcrane, u OHH CTalIHUHTA — H3
mectopoxienns Meassanka B [Toabme.

B ofpasnax kouuxasabuurta u3 JlaumHxauol npucyrcrsyer ot 2,86 10
8,15% ZnO, uro HamHoro Bbillle, ueM B cTallHiuuTe 3 Mer3ankn., OT KOHH-
XaJblHTa K CTAIIHUHTY T[IOCTENEHHO YBeJHUYHBaeTcss colepkanne Zn’t,
KOTOpHH H3oMopdHo 3ameulaer Cu’t B pewlerke KoHuxadabuuta (mabopato-
pua MI' YaCCP, anaautuk T. T. MyxoBa):



Komnowenm  Konuxaavyum Cmawuyum
o6p. 84u o06p. 545 o06p. 357 odp. 5576 o6p. 557a

a0 20,00 18,50 20,55 20,27 20,83
MgO 0.07 009 0.57 0.57 0,50
Cu0 29,40 30,70 2218 15,08 12,35
PbO = 0,06 0,45 0.58 0,46
Zn0 3,01 2,86 8,15 16,30 17,36
CdO i —  0.10 — -
As;0, 40,82 40.21 41,25 40,64 42,17
SO; 0,41 = 0.13 0,20 0.20
P,0, 0,22 1,57 1,03 0.87 0.91
AlLO, 0,47 0,32 0,20 0.20 0.15
+H.0 4,00 4.80 4,00 4,50 410

‘ —H.0 - - 45 0.10 0,10
Si0, 0,10 0,10 0,50 0.50 0.30
Fe.0, 1,02 1,07 0.11 0,21 0,20
CO, 060

Cymua 100,21 100,28 99,22 99,92 99,63

Koauvecmso uonos 8 nepecieme Ha 12
(CaO+MgO {-CuO +Zn0)

Ca 0,955 0,875 0,96

Mg 0 005 Lo 0,005l 0 0.04 ]1,0

Cu'! 0,12 -

Cu'? 0,91 0,735}

Pb o 0005

Zn 0,09 (10  0l258¢1:0

Cd 0,002

As 0.95 0,93 0,945

s 0,01 Sl 0.004(, o

p 0,01 0,06 (4% oloarls

Al 0,03 001 0.010

0 3,01 3,86 3,98
]4,0 ]4 0 }4,00

OH 0,14 0,02

OH 1,00 1,00

[Mpumewanne, O6p. 840 — nmoukn u wapooGpaanbie arperaThl fPKO-3€J1EHOIO
usera, 545 — nareunsle KOpoukH H3yMpylno-3enenoro upera, 557a H 55376-—cBerao-3ene-
HbI€ KPHCTalIn4YecKie KOPOUKH.

Ha KpuBoii HarpeBaHHsi KOHHXa/bllHTa HMeeTcs HeOOJbINOH 3K30Tep-
muueckuit addekr ¢ MmakcumymoM npu 450°C, npeaiecTBYOUIHA BblAeIEHHIO
KpHcTaJaH3auuonHoii Boabl mpu 660°. Iloteps Beca npu npokanHBaHHH B
uutepBaJe 580—720° cocrasnger 5% (pHc. 8).

PeHTreHOMeTpHYECKHIT aHaJ/JH3 KOHHXAJbLHTa M CTALIHLIHATA I[0Ka3a.
MOJHYIO CXOMIHMOCTb JIHHHIA ¢ 3TajoHoM. HesHaunTelbHble OTK/JIOHEHHSI CBil-

14



3aHbl C NMPOMEXYTOUHLIM MNOJIOKEeHHEM CTAlIHIHTA

B

H3oMopHOM pALY

KOHHXaJblIHT-aYCTHHHT. [naBHble JHHHH PEHTreHorpaMm nepBOro U BTOPOro

Ta6auma 3

du3HuecKHe CBOACTBA KOHHXANbUHTA H CTAWHIUHTA

MecTopoxaenme
MecTopo# nenne Jlaunnxana (dynun-Bapkosckas, 1962) Oynecan (0yuiuu-
Bapkosckas, 1959)
CroficTsa mMHHepana
KOHHXaJbUHT KOHHXAJABIHT CTALIHILHT KOHHXAJABUHT
o6p. B40 obp. 545 obp. 557 obp. 390
dbopma Ble].eJ’Ie-l [Toukn, mwapsl Hareunnle kop-| Kpucraaanueckne | [Touku
HHIT KH KOPKH M MOYKH
Llser 3enenbtit Haympynuo-3e- | H{earosaro-3ene- | Keiarosaro-
JIeHBI HbBIH 3eJieHblil
Teepnoctn 4,5 4,5 5 5
Y. Bec 4,1 4.0 4,15 4,15
[Mpenomaenne
Ng 1,791 1,783 1,794 1,812
Nm 117 1,769 1,775 —
Np 1,749 1,747 1,749 1,187
Ng—Np 0,045 0,046 0,045 0,025
IMneoxpouam Ot KearosaTo-3e-| Ot 3eqenoro | Ot xearosato-3e-| OT -wearo-3ene-
NeHoro 1o 3ele- | Jl0 3eleHOBa- | JEHOro [0 3efe- | HOro 10 CBeT-
HoBato-roay6oro | To-roayGoro HOBaTO-roaydoro | 1o-3eneHoro

MHHEpPaJOB COOTBETCTBeHHO caexytomue: 1) 3,084—3,133 (7—9)
2,5638—2,595 (9);

2,861 (10);
2,60 (9): 1,725

Mormeps feca 9,
]

B A i

—
4
2
4 TR s ! ! 1
a 100 200 300 400 500 600 700 800 900 1000

Puc. 8. Kpusble narpesanus konuxanbiura (/), notepu
Beca NpH HarpeBaHWH kouuxaawuuta (/) W crammnura
(/1) (mectopouaenne Jlauunxana).

(9); 1,612 (10).

1,692—1,605 (9);

9) 3,12 (9);

2818—

2,82 (10);



Pue. 9. IMouky kounxaibiuura Ha HHHKCcOIepwarnesm oi-
BEHHTE B OKHCJAEHNLIX PYAax mecTopoycienns Jlaunyxana,

¥B. 5.

Puc, 10. Kpucraaas kaisuata n aparoHnTa Ha HATEYHOH
KOpKe KoHuxanbuuta (mMectopowaenne Jlauuuxana, ys, 9).



KoHuxaAbUuT M cTAallMUMT BeTpedeHbl B JlaunHXaHe B HHTEHCHBHC
BBIlIle/IOYEHHBIX OKHC/JIeHHBX pydax. KoHHXa/bUHT NOKpBIBaeT KOPOYKaMH
THAPOOKHC/ILL KeJsle3a, a3ypHT H LHHKcoJepXKamuid onuBenut. Ha nosepxHo-
CTH €ro HapacTaloT pO3eTKH aparoHuTa H Kajabluta (puc. 9, 10). ITouxo-
BHIHBI KOHHXAJbUHT HAPAcTaeT Ha MeJHCTOM rajsyasure. Munepaan Ha-
XOAATCA B acCCOUHAlMM C a3yPHTOM, OJIHBEHHTOM, KOHHXaJbIHTOM, aparoHH-
TOM, KaJbIHTOM, raJ,JyasiToM, alaMHHOM H THIPOOKHCJaMM XeJje3a.

Munepan ofpasoBajicsi B NMO3JAHHE CTAaAHH (POPMHPOBAHHA 30HLI OKHC-
JIeHHd T4K Xe, Kak u Habmoaanoce ®. B. Uyxpooim (1951) B Kei3wla-
scre H JAPYrHMH HCCJIeI0BATeIAMH B Pa3/JHYHBIX MECTOPOMKIEHHSAX.

Mumeresut—Pb;[(AsO,);] Cl]

M¥uMeTe3HT BCTpeYaeTesi CPABHHTENBHO YacTO, HO B HeGOJIBIIHX KOJHYe-
crBax. M3BecTen B pyaneix Mecropoxaenusax Kypamunckoro xpebra: B Ta-
kean ([Tmaunenxo, 1932; Apanos, 1935; Boubsdcon, 1936; Hacnenos, JIu6-
man, 1933), Tatowape (Hworaes, 1935; Kopoaepa, 1941), Jlamxkepexe
(Boab(con, 1934, 1935), Haknae (Mcmauaos, 1958), Kancae, (3. M. IIpo-
ToAbsIKOROBA) ; HaTKanbckoro xpebra: Caprapaone (M. H. T'oopos), Kokcy
(M. T1. 3apesnu); B 3anaaHom Y3bexucrane: Yukynaue (I'. M. UeGorapen),
3upabynak-3uasTauHckux ropax (bapanosa, 1966).

Munepan usyuen Ha Mecropoxaennsax Takean M. M. Mouceepoii, B
\K}pram&uxaneﬁ HU. M. Tl'onoanosuim (1959, 1965); B Jlaunuxane —
%3 . Ayunn-Bapkosckoit u 8 Caprapaone — M. H. 'oBopoBrim.

N Mumeresur ciaraer 3epHHCTHIE, [OPOILKOBATHE, TOPHCTHIE Macchl M

CKOIJIeHHSl KPHCTaJJl0B. KpHcTannbl npejicTaBieHbl MebYaHIIHMH HrOJb-
uyaTeiMH nyukamu (Kyprammnkan, /JlauMHXasa), WM KpHCTAdJaMH AHNHpa-
MHIanbHo-npHaMaTHueckofi ¢opmel gaunoii or 0,1 (Kyprammmkan), 0,5
(Takean) mo 1,5 mm (Jlaunnxana) c npeobJiajlaideM rpaHed MPH3MBLI, IJ10XO0
Bblpa’KeHHOH JAunupamupoil, 6Gasonunakougom (CapraploH), uJiH rekcaro-
HAJBHBIMH MpH3MaMy (Yukyaad).

[To namnemm M. H. T'oBopoma, oxpacka muMeresnta wu3 Caprapnaona
BapbHPYeT OT KeJITOBATO-3eJleHOil 10 OpaHkKeBOH 3a cyer mpumMecu CraOj
B KoJsinyectBe ot 0,06 10 0,41%.

Teeprocte MuHepana 3—3,5; yneabHweii Bec 7,15 (Kyprammnkau).
Munepan mensenHo pacTBopsieTcss B pa3baBJeHHBX KHCA0TaX. [lepexn nasiap-
HOH TpYOKOH Jierko nJaBHTCS, C CO10H LaeT KOpoJeK CBHHILA.

B npospaunbix mnugax obmnajlaer BHICOKHM pefbe)oM H HH3KHM JBY-
mpeJoMIeHHEM. 3aMeTen CaaCblii M1EOXPOH3M B XKeaThix ToHax. Kyprawun-
KaHCKHH MHMETe3HT aHOMaJIbHO ABYOCHBI — 2V =5—7°.

XHMHYeCKHEe aHalH3bl MOKasalH MOCTOSHHYI TNPHMeCh B MHHepaje
¢ocdopa B hopme nmupoMopdHTOBOH MOJIEKY/bl, KOTOpas B npnpozmbm,ﬁ
JIOBHAX 00pasyeT ¢ MHMETe3HTOM HENMPEpPHIBHYIO CEPHIO MHM&TeanT-nupdmo{)-

i
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tdur. Conmepxkanne PyOs Bbille B MHMeTe3HTe KyprallMHKaHa, 4To CBfA3aHO
C HaJHYHEeM THAPOTepMaJjibHOTO anaTHTa B H3MEHEHHBLIX MOPOJAX 3TOro paii-
oHa. CBHHel, YaCTHYHO 3aMellaeTcsi KaJbllHeM 3a cueT NpHMeceil Xjaopana-
THTOBOW MOJeKyJbl. MIHTepecHO HeCKOJbKO NOBbLIIEHHOEe colepXaHue Zn B
MHMeTe3HTe M3 TakenH; B CYLIeCTBYIOIIHX pYKOBOJACTBax mnpHMech Zn B
MuMeTesHTe He oTMeuaercd. Hebonbine npumecn Sb, Cr u S wuso-
mMopdHe ¢ As.

Komnonenm Kypeawunkarn  Jlawunxauna Taxeau Capzapdon
o6p. 4050 o6p. 1 o6p- 4116 obp. 2 obp. 4

PbO 74,64 71,42 67,31 73,46 71,58
ZnO - 0,49 2,83 £ —
CuO - — Cx, — —
Ca0 - 1,20 1,93 0,11 0,59
MgO — 0,07 0,78 - -
MnO — — 0,00 - —_
As, O, 19,80 19,78 22,96 23,18 23,04
P,O4 2,36 1,60 0,22 0,20 1,11
Sby 05 — - 0,10 — —
Fe,04 — — — 0,22 0,18
Crg05 —_ — 0,19 0,09 0,39
U304 - - — 0,20 0,32
SOy 0,90 0,54 0,18 = =
Si0, - 0,40 — 0,64 0,59
(@] 2,30 2,17 2,78 2,17 1,73

[Tpouue — 1,95 -— — —
CymmMma 100,00 99,62 99,23 100,19 99,53
—0=Cl; —0,52 —0,49 —0,63 —0,49 —0,39
Hrtoro 99,58 99,13 98,65 99,70 99, 14

JlaGoparo- Urunr MI' ¥3CCP  Cpenasuger-

pus AH YsCCP MeTpasselka

AHanHTHK E. ®. Kacba- T.T. Myxosa JI. B. Tyma- M. E. Kaza-

HOBa HOBa KOBa
Asrop loaoBaHoB Jyuun-bapkos- M. M. Mon- M. H. T'oso-
1959, 1965 ckas, 1962 ceena poB

CnekTpanbHble aHAJH3bl NMOKa3ajqH 3HAaUHTeJNbHOE KOJHUECTBO B MHHe-
pane npuMeceil, 3 HuX mocrosHHbl Cu, Ag, Cr, Zn, V u Mo (3a HcKaoue-
HHeM MHMeresHuTa M3 JlaunHxausl), a Takxe Mg, Ca, Al, Si, Mn, Fe. B enu-
HHYHEIX NpoGax oGHapyxkenbl La, Ce, Y; B Kypramuukane u Haknae — Be,
Co, Ni, B Jlaunnxane — Ga. Ha peakux s.jeMentoB B MuMeresnte Kypra-
WHHKaHa, no naHibiM M. M. TonoBaHoBa, ycranoBieHs: Se —70 g/r; Tl —
14; Te, Ge, Ga, Zn — caelsl. YCTaHOBJEHO BLICOKOe cOAepxKaHHe Au—
100,0 e/t wu nu3koe Ag — 47 2/r. B Mumeresaure Caprap/loHa HMeeTCs
(M. H. I'osopoB) npumeck Mo B koanuectse 300 2/7.
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PenTtresorpaMMa MHMeTe3HTa H3 JlauHHXaHbl MOKa3biBaeT XOPOLIYIO
CXOAHUMOCTh ¢ 3TasoHoM. K uHcay riaBHBIX JIMHH#A oOTHocaTcs: 3,34 (6);
3,00 (10); 2,90 (8); 1,98 (6); 1,887 (6); 1,661 (6); 1,544 (5); 1,334 (5);
1,321 (6); 1,070 (7). Ilapamerpsl pewieTkn AJs Toro e obpasna cienyio-

mme: ap— 10,18 A; ¢ — 7,34 A; ¢o: ap=0,721.

Mumerte3ut o6pa3oBaJjicd B 30He OKHC/IEHHS MblIUbSIKOBO-NIOJIHMETA/IH-
yeckux (Takenu, Kokcy), co6crBeHHO noaumerainundeckux (Kyprawmnukan,
Haknaii, Jlayuaxana) u BoabppamoBbix (CaprapfoH) MecTOpOXKIeHHI.
B nepBbiX HCTOYHHKOM MBLIIIBSIKA ABJSETCS APCEHOMHPHT, BO-BTOPLIX—OJIeK-
Jble pyAbl TEHHAHTHTOBOTO cocTaBa. MHMETE3HT — XapaKTepHblii MHHepaJ
[POMeXYTOYHBIX cTajHi GopMHpOBaHHS 30HH OKHcJeHHS. [Togo6uo npounm
MHHEpajaM 30HbI THMEepreHe3a, MOXKHO BbIJEJHTb: MHMETE3HT 3aMellleHus,
oGpasyomuil KaeMKH BOKPYT MEpPBHYHLIX CYJb(HAHLIX MHHEPAJOB, © MHMe-
TE3HT OTJIOXKEHHS B BHJE KPHCTAJJIHYECKHX arperatos, (OPMHPYIOIIHX APY-
3bl MeJKHX KPHCTAJJIMKOB M KOpouek Ha uepyccurte. Munepan oGpasyercs
[03Ke lepyccHTa, aHrJesHTa, IJIOMO0Spo3HTa, HO paHblle BYJb(eHHTa,
KopoHanuTa u Kanamuna (Kypramunkas, Yukynau).

Csa6ut—Cay[F | AsO,)]

Cpabut usBectren B ['aBe (Yartkanbckuil xpe0eT) Ha TeppHUTOPHH
KuprCCP, conpenenbtoii ¢ ¥Y36ekucranom (Yrexuu, 1961). Munepaa BecbMa
penkuit ¥ HalifieH, kpome I'aBwl, aumwe B IlIBenun u CIHA. O6pasyer xopomo
OrpaHeHHBle KPHCTAJJbl NPH3MATHYEeCKOro raGuTyca ¢ LIECTHIPAaHHBIMH Ce-
yeHHAMH, paaMepoM 0,3—5,5 mm. ¥ neabublii Bec 3,49,

OnTHueckHe cBoiicTBa cBaGHTa cJiejylollie: OZHOOCHBIH, OTPHLUATE/b-
ubiit, No=1,705; Ne=1,699; No—Ne=0,006.

Xumuueckui cocras MuHepasa (Bec. %): As,Os — 46,96; P,Os — 0,21;
Si0; — 0,80; Fe;03 —0,47; B2O;—1,50; MgO — 1,90; CaO — 42,46,
Na,0—0,02; K.0—0,02; F—0,25; Cl —1,80; +H,0 —1,83; —H,0 —0,40;
CO; — 1,75; SO3 —0,00; cymma — 100,17; O=F, —0,11; O=Cl,— 0,41;
uroro 99,65.

[To xuMHueckoMy cocTaBy CBaOHT COOTBETCTBYET CYILECTBEHHO TMAPOK-
cHA-XJopcosepxKalleli pasHoctd. [lpuBepenublii  aHanu3 mnepecunTaH Ha
(opmyay H3 pacyera Ha 8 KATHOHOB 10O MeETOLY, TNpPeNJOMKEeHHOMY
H. 1. bopreman-CrapeinkeBuu. Ilpu mepecuere uckaioueno 0,47 Fey0s,
BBeJileHa NONpaBKa Ha allapHT, KaJbLUHT, AoJoMHT. CTpyKTypHas dopmy.a
MHHepaJja NoJyuHaa cAeayiomnii BU:

(Cay 05 Nag g0, K003 5,07 [(Asz,sss Po0z1 Soo04 )3,000 (011,93 OH, 07)12,00 ] X
X (OH75Cl 07 Fo07) 112+
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Pentresorpamma Bnepsuie chata I'. A Kosanok B snaGopatopuu
BCET'EW. K umcny raaBupix aunuii  otHocstes: 2,91(10); 2,84(10);
1,993(6); 1,871(9); 1,811(6).

Ha xkpuBoii narpesanns crabura orobGpaxeHo 6 nukos, u3 Hux | u 2
COOTBETCTBYIOT NMOTEPE BOJALI BO BTOPHYHOM BOAHOM apceHate (?), 3 — no-
Tepe BOAbLI B ceabure, 4 — 06es-
BOXKHBAHHIO TIPUMECH Aallapura,
a5un 6 — MoMmentry pasnoxe-
HHS TIPUMECH JIOJIOMHTA M KaJb-

L g Oy I T O R I e ¢ unra (puc. 11).

20 200 400 600 o0 1000 Cpabut B T'aBe npuypouen x
MarHeauajibHblm ckapHaM. OH

Puc. 11. Kpnpas mnarpesanus csabuta 3 [aBel  Techo 4CCOUHHPYET C KJHHOTY-

(Yrexun, 1961). MHTOM, XOHAPOLUTOM, JIIOJIBHTH-

TOM, rpaHaTOM, MIHONCHAOM H
Gosiee MO3JHHMH — MArHeTHTOM, ALIAPUTOM, KapGOHATOM H JHMOHHTOM.
KapGonar BMecTe ¢ allapHTOM KODPOLAHPYET ¢ Kpaes 3epHa cBabHTa n pas-
BHBAETCSl B HUX 1O TPELUHHKAM.

BOOHbBIE APCEHATHI
Jerpanant—Zn;[AsO ].-2,5 H,0

Jlerpanaut ycranoBiaed B. H. dnoposckoii, 1. WU. llladpparosckum u
[. IT. Tlonosuim (1941) B 3ananuoii Kanrapxaue (Taxean), B KypamuuckoMm
xpebre. B 1956 r. stor munepan o6napyxen M. M. Mouceesoit 8 3anaasom
Takenu.

JlerpauanTt BblAeAS€TCS B BUAE NOJYIPO3PAUYHLIX KOPOTKOCTOJAGUATHIX
KPHCTAJNJHKOB KaHAPeeuHo-KeaToro 1Bera paamepoM a0 7 ma. Baeck crek-
JISTHHBIH, TBEpAOCTD 4,D.

ITon mukpockonom B wandax OecuBetHwiil, +2V=65°, r>v. Cnaii-
HOCTb ejBa 3ameTHas B Hanpasienun (100), yanauHeHwe oTpHUATEIBHOE,
Np=1,707; Nm=1,720; Ng=1,737; Ng—Np=0,030.

Kpucraaab Gblay 3aMepeHbl Ha POHHOMETPe M HOABEPrHYyTLI PEHTTEHOB-

CKOMY HCC/eoBaHHI0 MeToaoM Bpaulenusi. [Tapamerpsr pemerku c¢=10 A,
CnexTpaJbHEI aHaJ H3 JerpananTa W3 3anajgHoro Takedu nokasadq
caenyloune pesyabtathl: n%—Zn, As; « 1%—Ca; 0,n%—Ag, Mg, Al,
Si, Pb, Fe, 0,0n% —Cu, Cd, Sb, Mo, Mn; 0,00n% — Ti, V.
JlerpanauT pasBuBaeTcsi B nyctorax cpeiu Oyporo xenesnsika, cKopo-
JHTa, KajJaMuHa n uepyccuta. Munepan oGpasoBajcst B nocCaeiHue CTagHH
(GopmupoBanHs 30HbI OKHCIEHHs.



Cxopoaut—Fe®* [AsO,]-2H.0
Murrnunt—F3; [(OH)., | (AsO,, PO, $0,),3]-9H,0

5 auTepatype HMEIOTCS MHOTOUHC/IEHHble YKa3aHHA O HAaXOXK/IEeHHH
~KOPOMHTA B Pa3dHuHbIX MecTOpoXieHusx YaGekucrauna (Baranos, 1941;
Joraes, 1935; Pomanos, 1935; Banaaosa, 1966; Hacaenos, JInGman, 1933;
Vkanonckuit, 1940; Kacwimos, 1969), HO n3yuyeH TOJAbLKO HA JABYX MECTOPONK-
nennsix — Bpuumyane (Tarapckuii, 1937) n Takean (Boabdceon, 1936;
Momuceesa, 1969).

Croponnt caaraeT nNJOTHBIE Macchl  CIHBHOTO caoxenus (Takean),
3epHHCTLIE, PLIXJbIE, MAXKYyllHe PYKH CKOMJEHHs H HaTeuHsie Gopmbl (Bphu-

Tabnwnna 4
Xumuueckufi cocraB cKOpoaMTa, Bec. %

Takean
Bty (Caccnkcan)
Komaonent 3epHUC-| raoT- PHXABA
THA HHit | seae- [ CBETAO- Genuit HeaTo-
TeMHO-| jone- | wwp | 3€M€- MaK VLK i Geawdi, 06p. 82| kopuu- Gypuiit
aene- | ‘wun Huf, . HeBBIA
HBIA obp. 66
1
Fe,04 37,25(37,41 (36,16 | 30,86 32,50 30,24 (38,03 38,68
AlL,O; e e B 0,82 e 030
Bi,04 0,26 — 0,41 0,00 0,52 - 0,16 =
FeO 1,08/ 0,00 | 0,00 | 0,00 0,00 0,00 — —
MgO - - - — 0,02 0,00 — —_
Ca0O R (Rt R 0.09 0,88 — —
PbO - — — — 0,00 -- - 3,74
K.,O +Na,0 | — |0,00 0,01 | 2,120 4.2 1,66 | 0,18 s
As,0, 45,6546,23 (43,42 | 41,66/ 45,60 38,96 44,16 39,29
P205 L= - - - S — S 0, ]7
3 - - - 0,69, — 1,46 0,44 1,40
S —~ | — ] - | 572 — - - .
H,O 14,87(15,60 (18,45 | 13,13 15,97 14,62 |15,83 —
Hepacrs. oct. | 3.47| 0,18 | 2,32 | 6.14| 0,00 11,56 | 0,71 15,72
Cymma 102,58/99,42 194,87 1100,33) 98,90 100,20 199,51 99,30
AHAIHTHK - — -~ — 0. I1. Bosp-| M. B. Kossa-| — [T. T. Myxo-
| munosa 3HHA Bd
AsTop - B. b. Tarapckuii (1937) JlanHbie
M. H. Mo-
ceeBoi

myJauaa). COCTONT H3 MEJIKHX 3epeH pasMepoM OT HeCKOJbKHX MHKPOHOB JI0
0,02—0,03 um u chepoautukos — 0,05—0,08 mm. B otaenbHblX yuacTKax
nposBJaseTcs KoJajoMopdHas TekcTypa. B nycrtoTax mjoTHOro MaccHBHOrO
CKOPOANTA HMEITes peakHe Kpuetaaankn pasmepom ao 0,25 u 0,5—1,0 mm
qHnHPaMiufanbioro raburyca.
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Oxpacka ckopoanta pasHoo0pasHasi: B DpHuMyane — TeMHO-CHHe- H
cBerJs0-3eqeHas, Oypast u Genas, B Takenn — ducTallKoBo-3e/enas, OJHB-
KoBO-Oypas u Oypasi. MsJaom noaypakoBHCTHIH, yaeabHBIl Bec 3,07--3,19
(Bpuumyana).

OnTHYecKHe CBOMCTBA CKOPOAHTA NMPHBOAATCA HHXKe — H3 BpHumynasb:
3eneHblit 3epHHCTHI; Ng—1,812+0,007; Nm — 1,797+0,007; Np — 1,786+
+0,004; Ng—Np—0,026; (Tarapckuii, 1937); cuHe-3eJeHBIl, JIOTHHIN
Nm — 1,791£0,001; wu3 Takenn — mJ10THBIH (HCTAIIKOBO-3eeHblfl; Ng —
1,812; Nm — 1,785; Np — 1,770; Ng—Np—0,042; (Bouantcon, 1936).

Wiy,

Dyt G
D "’I,/ Lo

Puc. 12. Packpomennas (ciesa) 0 nerenpyaras (Cnpasa) CTPYKTYPa 3aMenieHHs apceHo-
nupuTa ckopoantom (Mectopoxkenne Cacchikcaii u3 Takemmiickoil rpynnn, Kypamuuckuit
Xp., npo3paunslii waud, ys 135),

XuMHYeCKHI1 cOCTaB CKOPOAMTOB OJM30K K TeopeTHueckoMy. B Gpuu-
MYJJIHHCKOM CKOpOAHTe oTMeuaercd npuMech Bi. B HeGoabinx KoJsiHuecT-
pax Al zsamemaer Fet3 a P—As (raGu. 4). :

CKOpPOAHT—THNHUHLIA THIEepreHHLIi MUHepaJ, o6pasyeTcsi B 30He OKHC-
JeHHs B pe3yJbTaTe pasfoeHus apceHonupura. B Takenn 3to raaBHbLl
MHHEpaJ OKHCJAEHHBIX PyA. 31ech NpencTaB/eHbl IBe PasHOBHAHOCTH CKO-
poiHTa: MeTacoMaTuueckas H nepeorJoxkenHas. CKopoJAHT mepBoil pasHo-
BHAHOCTH B PAa3JIHYHOIl CTeNeHH 3aMellaeT apCeHONHPHT ¢ obpasoBaHHeM
meTeNbYaThIX M PACKPOIIEHHBIX CTPYKTYP €O clefaMi KoJMJIoMOPHHHEX 06-
pazoBaHuii (puc. 12). IlepeoTnoxKeHHBII CKOPOLHT CJIaTaeT KHJAKH, TOHUAl-
LIHEe MPOCEeYKH, HAJETE W KOPKH TOJILHHON 10 8 cM B CepHIHTH3HPOBAHHBIX
BMEIIAIOUIHX TopoAaXx. B MeNKHX mycToTax cKopoauT ofpasyer Apy3ouki
HTOJbYATHIX KPHCTAJJIHKOB,
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XapakTepHa TecHasi napareHerHyeckas accolHalus ckKopoauTa ¢ Ge-
IaHTHTOM, KOTOpEII ofpasoBaJjcd nosxe, 0 4eM CBHJETeJbCTBYeT HaXoxie-
HHEe ero Kopouex Ha ckopoauTe. CKOpPOANT 3aMmellaeTcsi MHMETE3HTOM, sipo-
3uTOM H OypniM ede3nskoMm. B Takenn MuHepan pacmpocTpaHsercsi Ha
rayouny 10—15 x. Bo Bcex ocragabHbix MecTopoxuaeHusx KypamuHckoro
xpebta pacnpocrpaner He3HauuTenbHo. OH 06pasyer TOHKHE KAGMOYKH BOK-
PYr 3epeH apceHONUPHTa, KOPOUKH H NPHMa3KH.

B Bpuumyaie 3HauMTe/lbHad YacTb apCeHOMHPHTA NpeBpallleHa B CKO-
poAHT ABYX THMOB. [lepBblll THN — CKOPOAHMT 3epHHCTHI, o6pasyercs Hemno-
CPeACTBEHHO MO apceHONMHPHTY. B HauaabHOH CTafHM OH TNPOHH3BIBAET ap-
ceHONHpHT mo ceTn TpeuinH. O6pasyercs no cxeme

FeAsS +20,;42H;0—FeAsO,+2H,0+S.

B naJabuefilieM CKOPOAHT pacTBOpsAeTCs H MepeoT/araercs 3a CYET UHPKY-
JHPYIOUIHX KHC/ABIX PacTBOPOB B NJOTHBIE PAa3HOCTH, HMEIOLIHE BHJ THIHY-
HbIX HaTeuHblX opm — BTopoit Tun (Tarapckufi, 1937).

CKOPOZHT JOBOJIBHO JIETKO NEPeXoAuT B Oyphe KesMe3HaKH, aMOpdHBIi
«TIHTTHILHT» H APO3HT.

B 30/10TOpYAHBIX MECTOPOMKACHHSAX 3amajgHoro Y3GekHCTaHa CKOPOAHT
OTHOCHTCS K UHCJY THIHYHBIX MHHEPA/JOB 30Hbl oKHCJeHHs. OH cjaaraer Ko-
POYKH H CKOMJIEHHsi. ACCOUHHPYET ¢ SPO3HTOM, NMHTTHIHTOM, THAPOOKHC/IA-
Mu KeJesa, adyHutom u runcom (Baganosa, 1966; Kackwimos, 1969).

[THTTHIMT — MHHepaJbHOe o0pa3oBaHHe HeonpeaeneHHoro cocrasa. Ilo
naeHeM B. B. Tarapckoro (1937), nurtuuur BpuumMyane npeacrabaser co-
60l pazHOBHJAHOCTH CKOPOAMTA, HAXOAAMLYIOCS B TOHKOH KOJIJIOHAHOH CMECH
C JJHMOHHTOM H SIPO3HTOM:

Koxnowenm — O6p. 25 Qdp. 59 Odp. 35 06p. 36

As,04 40,97 40,17 38,10 32,96
Biy0) 0,73 0,84 0,40 0,22
Fe,0; 29,41 31,35 33,07 32,41
Al 04 — 0,60 - -
CaO 5,84 3,35 3,67 7|
MgO — 0,52 0,69 1,17
K;0+Na.O 0,20 0,21 0,36 0,55
SO, 0,56 0,48 0,71 0,38
S 0,02 0,01 0,17 =
Si0, 5,19 5,19 3,72 2,34
H.0 16,92 17,11 18,62 22,05
Cymma 99,84 99,83 99,51 99,79

Anamurukn KO, H. Kuunosuu Q. [1. Hospmunosa. Jlabopatopua JII'Y

IMurTHHTONOROGHEE 0Opa3oBaHus WHPOKO pasBuThl B Bpuumyaie, Takenw,
B HHYTOMKHBIX KOJIHYECTBAX BCTPEUaloTCA B OCTAJbHBIX MECTOPOMKIEHHAX B
BHIE TJIOTHBIX OJHOPOJIHEIX MacC KOPHYHEBOTO H TEeMHO-KODHUHEeBOTO LBeTa
C PaKOBHCTLIM H3/J0MOM H cMoJiHCTbIM GaeckoMm. Ilog mMukpockomom amopd-
Hblil H BeCbMa HeoHOPOIHbIH.
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pEHTl"eHOMCTpH'-iECKHE HceJenoBanua nokKasaJu KpHCTAJJIHYEeCKOEe
CTPOCHHE NHTTHUHTOB. PelleTKH HCCelOBAHHBIX PAa3HOCTEH CKOPOAMTAa H
NUTTHILHTA TOMKAECTBEHHBI.

3purpu—Cos[AsO,];-8H,0

JpHTPHH YCTAHOBJIEH Ha HHKeJb-rpaduTOoBOM MecTopoxaeHun Tackas-
rad B Llentpanbubix Kwizbinkymax (Kpomckas, 1971) wu  Ha HecKoJbKHX
mectopoxnenusx Kypamunckoro xpebra: Akrene, Typauraw (Boabndcon,
1936; Ykaouckuii, 1940; Bunnnuenko, 1945), Kypycae (no M. M. Moucee-
Boi), ['ase (Hacnenos, JIn6mar ,1933; Boabedeon, 1935), Hokanambynake
(Barposa, 1966), fIarukane (no 3. M. [IpoToabsiKoHOBOI).

MuHepan ciaraer NopouIKoBaThle H IJOTHble arperatel. B wandgax
0o6HapyKHBAETCsl THCTOBATOE CTPOEHHE MJIOTHBIX Pa3HOCTEil.

lIgeT Ma/aHHOBO-KpacHbIil, TBepAoCTb OKoJO 2, GJlecK MIeJKOBHCTHIN,
pacTBOpAeTCS B KHCJOTaX H AaeT MoJOXHTelbHyI0 peakiiHio Ha Co u As.
[1pu narpesanun ero B 3aKpbiTOil TPYOKe BbIALISIETCA BOJA.

CrekTpanbHbM aHaJH30M B 3pHTPHHe H3 AKTene u $SIHrHKaHa, Kpome
Benyuinx saementoB As, Co u wactnuno Ni (AkTene), ycTaHOBJ€Hb TMpHMe-
cu Cu, Ag, Zn, Mg, Ca, Al, Ti, Si, Pb, Bi, Fe (c1.—0,n%), a B akrennHckoM
rakxe Be, Sr, Y, Yb.

JpHTPHH — THIEPreHHbIT MHUHepasa, oGpasyeTcst 3a CYeT pas3JIoKeHHs
KobaJbTHHA ¥ JHApPCeHHI0B KobanbTa (XJOaHTHT-CMa/JlbTHHA, CKYTTepyAHTa
u cadpdopura).

Annabeprut—Ni;[AsO,].-8H,0

Munepan ormeuen M. M. MouceeBoii Ha Mectopoxnaenun Ni-Co-Ag
tdopmauun Axrene B Kypamunckom xp. BeTpeuaercs B BHIe 01HBKOBO-3elle-
HBIX MOPOLIKOOOPA3HBIX HAJETOB.

B wandax obGuapy:KUBalOTCHd MroJbuaTbie MHIHBHAbBI, claraiouine pa-
JHAJIbHO-JIYYHCThle CPOCTKH H cepoautHku pasmepom 0,05—0,1 mm. Mu-
Hepa/ CHJAbHO MJeoXpoHpyeT OT GecUBeTHOro JO0 OJHBKOBO-3@/1€HOro.

O6pa3syeTcs B 30He OKHCJEHHS 38 CUET PA3JOMKEHHs] apCeHHI0B HUKEJS.
Accounupyer ¢ 5pUTPHHOM M JHMOHHTOM.

Tupoaut — Ca,Cu, [(OH)|(AsO,),]-10H,0

Tupoaur yeranosned 3. A. Iynnn-BapkoBckoil Ha CBMHIOBO-IIHHKOBBIX
mecropoxaennsx Bepxuuit Tlapaxk u Jlawkepex (Kypamuuckuii xp.), Jla-
YHHXaHa (Yramckuil Xp.), B MeAHOPYAHHIX nposBieHuax bory-Uennexka
(Kapxkaunray), Auayabrane, Axkuacae, lllaBace (Hatkanbckuii Xp.).

Tupoanur oTHocuTes K umeay peaknx Munepanon. Ou obpasyer pa-
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AHAJbHO-JYUHCTBIE CPOCTKH IJIACTHHYATBLIX KPHCTAJNJOB pasMepoMm He Golee
| MM W 3eMJHCTBIE KOPOYKH.

Okpacka MHHepaja sipkasi, 3eJeHoBaTto-ronybas, 6JecK 1epaamyTpo-
BbIil, TBEPAOCTh 2, yaeabHbI Bec 3,2.

Munepas ABYOCHBIfi OTPHLATE/IbHEI, yracaHHe MpsiMoe, YAJHHEHHE [10-
aoxuteabtoe. [lTokaszarean npeaomaenusi: Np=1,686—1,690; Ng=1730
(JTaunnxana). ITneoxponsm samerHuii: mo Ng — roay6oBaTo-3ejeHblii, Mo
Np —6JeaH0-roay6oi.

XHMHUeCKHII COCTAB, ONpPeleJeHHbIl CNeKTPaJbHLIM aHAaJH30M, Clelylo-
wui: n%—Cu, Ca, As; okoao 1% — Si, Al, Sb; 0,n%—Mg, Fe; 0,0n%—
Pb, Ga.

Ha penrtreHorpaMmax THPOJIMTA OTMEYalOTCs CHJAbHBIE JIHHHH: H3
Anayabrana — 2,948 (10) u. 2,698(6); n3 Dbory-Ueaneka — 2,948(10),
2,686 (9).

MuHepan BcTpeyaeTcsi B acCOLHALHH € rajJya3HToM, JHMOHHTOM, Gpo-
IWAHTHTOM, KOHHXa/JbUHTOM. B paay mnocienoBaTeqbHOCTH BbIJEJAEHHA MH-
HepasoB THPOJHT JIauHHXaHLl 3aHHMaeT KpaiiHee MOJOXKEHHE.

B MeHO-30JI0TOPYIHbLIX KBapleBLIX KHJAax AKuacas THPOJHT acCOLHH-
PYeT ¢ fpO3UTOM, CKOPOJAHTOM, MaJaxutoM, asyputom. On obpasyercs Herno-
CPEeLCTBEHHO no GJeKJ0H pyAe HAH HapacTaeT KOPOYKAMHM Ha CKOPOJHTE,
JUMOHHTE H KBaplle. 3eMJIHCTbIH THPOJIUT 3aMellaeT KaJbIHT [0 TPeulHHam
CNafHOCTH ¢ BO3HHKHOBEHHEM MOJHBIX M YacTHYHBIX nceBaoMopdos no

KaJIbIHTY.

dapmakocHaepHT—(P)— l(FefJr [(OHLJ | (AsO,); -6—7H,0

I[lo nanipim @. M. Boabdeona (1936), dpapmakocunepur serpeuaercs
COBMECTHO €O CKOPOJHTOM B OKHCJEHHBIX MbILbSKOBLIX pynax [aflHakkaHa
B CEPHUHTH3HPOBaHHLIX mopoAax. MuHepaa He AHATHOCTHPOBAH.

Mukeut—Cuy;Bi[(AsO,),(OH),| -9H.0

Mukcut obnapyxen T. C. TumodeeBoil B OKHCIEHHOII pyje MBILbLAKO-
BO-BHCMYTOBOTO MeCTOpoxiaeHHss Ycrapacali B [Ickemckom Xp., ormeyaercs
Takke B HukHeaKkTauickoM CBHHIOBO-MBIIbAKOBO-BHCMYTOBOM MECTOPOK-
nenuH, B 5 km cepepHee r. Aurpena (Hunkonaesa u np., 1972) n B 3040T0-
cepebpsinbIX pyaonpossiaenuax Kanmxkoabckoro pyasoro noas (B. M. Typ-
JIBIYKHH).

Muxkcut obpasyer paaHajbHO-TYUHCTBIE, HIOJAbUATO-BOJOKHHCTBIE, CHO-
NOBHAHBIE H KPHNTOKPHCTAJJIMYECKHE OKpPYI/ible BLIIENEHHS pasMepoM
1—1,5 mm (Huxnnit Akram) — 0,1 mm (Vcrapacaii), uronbuatsie Kphc-
Tajbl 1 cheposuToBble 3Be3N04KH A0 1,5 mm B nonepeunuke (Kanmpmosanb-
ckoe pyaHoe moje). Baeck wenkoBHeTHIL, OKpacka roayGoBaTo-3eJeHas
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(Huxnuit Akraw), msympyano-sesenast (Kanmkoabckoe pyanoe nose),
weaTtosaras (Ycrapacai). MpHepasn Xpynkuii, crmaiiHOCTb COBepIlIeHHas,
MHKpOTBepaocTh 162—267 xe/um? (Huxumit Akram), ynenbubiii sec 3,82.

B npospautbix mandax noracaHHe MHHEPaJbHBIX arperatoB BOJHHCTOE
uan BeepooGpasHoe. [17€0XpOH3M OTHeT/HBBIA OT cnabo-ronyGoBaTtoro H
noutH GecuserHoro no Np ao roayGosaTo-seqeHoro no Ng, yracanue Kocoe,
Z ¢ Ng=30—32°, yanuHeHHe M0JIOKHTeJbHOe, MHHEpad ABYOCHbIH, Np=
=1,745; Ng=1,833, Ng—Np=0,088.

B konuentpupoBanubix HNO; n HySO4 muKcHT pactBopsiercs, ocTas-
nsisi GeclBeTHbIN aXYPHBIH OCTOB, B pa30aBJeHHBIX KHCJIOTAX PacTBOPsSeTCs
6ricTpee. Mukeut u3 Huueakrauickoro pynonpossienus coxepxut 11,5%
Bi (penTreHocmeKkTpasbHBI aHalH3), a TAKXKe B KauecTBe IJaBHBIX 3Je-
menToB — Cu u As u npumecu: 0,n%—Pb, Zn, Mo; 0,0n%—Y; 0,00n%—
Yb, Zn u 0,000n% — Be (noaykoJH4eCTBEHHBIH CTNEKTPaJbHbil aHAJIH3).

PentreHorpaMMel MHKCHTa 13 HHXHeakTalICKOro pyAonposiBJleHHs
NoKa3aJH ero cXoICTBO C 3TaJoHOM. [J1aBHBIe JIHHHH PEHTIeHOrpaMMbl cJe-
ayiomue: 12,1(10); 3,59(7); 2,97(5), 2,72(5); 2,48(8). )

Muuepan o6pasyercss B 30He OKHC/ICHHS MECTOPOMKIEHHH, copepxallnx
B mepBuunbix pyaax Bi, As u Cu. B Ycrapacae Bwigensiercs B nycrorax
cpenn Gyporo Kenesnsika, B Kanixkosne Bctpeuen ¢ 6ucmytutom, 8 Huxne-
aKTalICKOM PYAONPOSIBJEHHH — € KOHHXAJbLHTOM, GELaHTHTOM, a3ypHTOM,
KBapleM, THAPOOKHCIAMH JKeJe3d H OKHC/JIaMH Mapraiina.

BAHAJATDI
BE3BOJHBIE BAHAJATBI C JONMOJHHTEJIbHBIMH AHHOHAMH

Jexayazutr—Pb(Zn,Cu)[OH | VO]

Hexkayasut — peakuit MuHepaJ, BuaBded 3. A. IlyanH-Bapkosckoii B
Yramckom xpelTe Ha By/beHHTOBBIX pynonposiBaeHusax Cuaxak u Xasapre-
ke, Pb—Jlaunnxane u CBunnoso-sananuesoM. OGpasyer KpynHble BhLe/eHHs
B XasapTeke H sBJfAETCA ONLHHM H3 TJIaBHBIX MHHepanoB CBHHLOBO-BaHa-
JIHeBOT'O PYAONPOSABJIEHHS.

Iexnyasur o6pasyeT XOpOIWIO OrpaHeHHble KPHCTaNJbl pasMepoM A0
2 mm, THe34a AHaMeTpoM 2—3 CM, COCTOSIIIHE M3 TECHO CPOCIUHXCS TaGJHT-
4yaTHIX KpHCTaJ10B paamepom 1,5—2.5 mm (Xasaprexe), KOPOUKH, MPOKHI-
Kn ToquHOR 10 3 mm (CBuHIOBO-BanaaueBoe u CHAMAaK) H HATCUHO-KOJ-
JgomopdHble obpasoBanus wupHHOi 2—3 mam (Cuaxak).

Kpueranabl aByx raGHTYCOB: nupaMHialbHble, COCTOSALIHE H3 KOMOGHHA-
IIHH TpeX PasJHYHO OPHEHTHPOBAHHBIX POMOHYECKHX TPH3M, H Tabaurua-

Thle — H3 KOMOWHALIMH NHHAKOHAOB, POMOHYECKHX TNPH3M H JHNHPAMHI
(puc. 13).

26



Oxpacka Aaekjyasurta TeMHO- H OypoBaTo-KopHuHeBas. Bsieck y kpHc-
TaJJU4YeCKHX Pa3HOCTeH ajJMas3Hblif, 8 Y KOJJIOMOP(QHBIX — KHPHBIM.

Hekaya3uTr pacrtBopsercss B
koHuentpupoBannoii HCI c ok-
paumHBaHHEM ee B KPacHOBATO-
ovpurii ueer, [lokpeiBaercs Ge-
JIOH IJIEHKOH B OT/NHYHE OT Ba-
HaJHHHTA, KOTOPHIH BCNyuHBaeT-
cfl, pesKo yBenHuyHBaercs B 00b-
eMe W mnpespauiaercs B Oeaywe
XJ0nbeBHAHYIO Maccy. [lekaya-
3UT LAET YETKYI0 peakuui HA
LLHHK.

[To cocraBy mcciaexoBaHHBIE
oGpasibl OTHOCATCHA K KpalHeMy
nourn  GeamMemHCTOMY — uJeHY
H30MOP(HOro pana AeKayasuT-
MOTPAMHT.

B cocrase wMmuHepasa Cu H
Cd u3oMop(HB ¢ UHHKOM, a As,

oKa

Puc. 13. Kpucraaaet jgexaya3urta TabJMTvaToro
obanka n3 Xasapreke, Yramckuii xp.

Sb u S — ¢ Bananuem, SiO,, Al;0;, MgO 1 CaO cBa3aHbl ¢ MEXaHHYECKHMH

BK/IIOUEHHAMH,
Komnonenm Xaszapmeke
o6p. 592 oop. I
Zn0O 21,69 18,85
Fe,0, 0,11 0,10
Cu0 0,06 0,40
PbO 51,07 52,20
V.0 22,40 21,50
As,0; 0,05 =
P,0O; — —_
SO, 0,48 0,41
+H,0 3,20 3,40
—H,0 0,60 0,00
S10, 0,10 1,50
AlyOy 0,07 0,40
CaO 0,40 0,60
MgO 0,03 0,36
MnO — 0,03
TiO, — 0,02

Cymma 100,26

[MTpumeuvanne Anamusel BoiMoOAHeHb B aAaGopatopun MIT V3CCP,

99,85

Ceuryoso-sanaduesoe
pydonposnsaenue
06p. d5a

92,40
0,40
0,15

50,63

22,00
0,07
0,00
0.20
2.50

0,2
0,25
0.10
0,20
0,08
0.6
0,00

99,80

AHAAUTHK

T. T. MyxoBa. O6p. 592—cpoCTOK NIAaCTHHYATHIX KPHCTAJIOB J€KJAya3uta, 55a — XOpouo

OCPaHEHHBIE KPHCTAJJIDL
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B nekayasute n3 Xasapreke CNeKTpa/bHbIM aHATH30M 0OOHapyKeHbl
Au (0,00n%) u Bo Bcex obpasuax — Mo (0,00n%), Cd (0,04—0,08).

Ha kpuBoii HarpesaHusi umeercs riyGokuil SHAOTepMHUecKHH 3ddekT
¢ makcumymom npu 600° u 1Ba HeGOJbIIHX IK30TEPMHUECKHX 3(dekTa npH
750 1 950° (puc. 14).

Pentrenorpamma nekayasuta w3 CBHHLOBO-BaHa[HEBOro pPymaonposiBJe-
HHS COOTBETCTBYeT 3TaJOHy. K I/IaBHBIM JHHHAM PEHTreHOrpaMMbl OTHOCSIT-
ca: 3,240 (6); 2,868 (6); 2,324 (6); 2,122 (7); 1,667 (10); 1,581 (7);
1,423 (8).

B Cumxake nexk/qya3sHT TeCHO aCCOUHHPYET ¢ BaHALHHHTOM H ByJbde-
HHTOM, 06pPa3yIOLHMCs B COBPEMeHHBI NepPHOA B ILHHKCOAepKALIeH [/HHKe

THTIA UHHaJbcurta. Habmonannes

go° = g50° cayyan  (GOpPMHPOBAHHS  NCEBLO-

MOpP(O3 IeKayas3HuTa Mo NPHU3MAaTH-

850° YECKHM KpHCTa/llaM BaHa/JHHHTA

3 H HapacTaHHf HATEUHOTO JeKJaya-

20 3nuTa Ha ero Keasakn ([lynuu-Bap-

kosckas, Tponenok, 1972). B Cgun-

600° 1LOBO-BaHAIHEBOM pyaonpossae-

HHM  JeKJya3dT W BaHaJHHUT

Puc. 14. Kpusas narpesanns nekayasuta uz BKPAILIEHbl B KaJblHTOBLIE npo-

Xazapreke, Yramcknii xp. AMJIKH, NPOHH3BIBAIOLLHE 30HY

apobnenusa B H3BecTHAKe. Jlekay-

a3UT HHOTA c/JaraeT MOHOMHHepaJibHble NpoxuAkH (CBHHIIOBO-BaHa/lHeBOe

pynonposBienne) u rHezna (Xasapreke). Munepan oOpasyercs nocne
By Tb(eHHTA H BAHAJHHHTA B THNEPreHHbIX YCIOBHSAX.

Beauubent—BaCu;[OH | VO |,

Munepaa ycranosiaen C. R. Guillemin (1955) oanospemenno B oGpas-
uax u3 ®puapuxcpone (Twopunrus), ¢ ¥Ypana u us Araasika (Y3CCP). Ero
XapakTepucTHka npuBoautes B cBoake 3. M. Bonmrear-Kynierckoit
(1956).

Be3sunbenT npencraBieH MeJKHMH MNCEeBLOTEKCArOHAJbHBIMH MJIaCTHH-
KaMH, NpeAcTaBAsOHMH co00i noJucuHTeTHYeckle aBoiuuku (xo 0,5 mm
B nauamerpe). LiBer 3esieHo-:KeaTHI, TEMHO-0/IHBKOBO-3e/eHbLIl, GJecK CTeK-
JISTHHBIH, BHAHA OTYETJHBAsA CHalHOCTb MO IVIOCKOCTSIM VIUIOLIEHHs!, TBep-
noctb 3—4, yaeabHblit Bec 2,05.

Munepaa aByocHblil oTpuLaTe bHbI, —2V=60°, Np nepnenankyaspHO
cnaiinoetd, Ng napananenbho yanusenuw. [lo oTHoweHHIO K ABOMHHKOBOI
niockoctH yron mnoracanusi 10°. Tlokasarean npenomaennsn: Ng=208;
Nm — 2,07; Np — 2,04. N

[naBHble MexmiocKkocTHbie paccrosikusi: 3,20; 2,71; 2,29; 3,56; 1,92 A

Beaunbent — runeprenHbiii MuHepaJ. BeposiTHO, pacnpocTpaHeH GoJsee
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HWHPOKO, TAK KaK BO MHOI'HX paHee H3YU€HHbIX BaHaJjaTax HHOIZla B 3HA4YH-
TeJIbHBIX KOJIHuecTBax orMeuasunch Ba u Cu.

Bananuuut—Pb;[(VO,);Cl|

BananuuuTt B BHAE CAHHHYHBLIX 3HAKOB OTMEYAETCH B IJIHXAX MHOTHX
palioloB; B KOPeHHLIX BbiXonax oH yctaHosaeH 3. A. [lynun-Bapkosckoit B
Yramckom xpe0GTe B CBHMHILOBO-ULHHKOBOM MeCTOpPOXJeHWH JlaunHxaHa, B
3HAYHTEAbHBIX KOJMH4YecTBAX Ha ByJab(eHUTOBOM MecTopoxaeHHH CHIXKAK H
Ha CBHHLOBO-BaHaaueBoM pynonpossiaeHun (dynun-Bapkosckas, 1969).

MuHepan BcTpeuaercsi B BHJe OKPHCTANJIH30BAHHLHIX H HATEUHO-KOJJIO-
MophHLIX pasHocteii. Kpucrananueckne arperaThl H OTAe/]bHbIE KPHCTaJlJIbl
HabJlofaloTes valle, YeM HaTeuHo-KoasaoMopdubie obpaszoBaHua. O6auk

Puc. 15. ®opmbl KpHCTann0B BaHaJAMHHTA M3 XasapTeke.

KPHCTAJJIOB NPH3MaTHUYECKHH H AWNHpaMHAabHLIA. {15 nepBeIX xapakTep-
HO Pa3sBHTHE reKcaroHaJbHONl NPH3Mbl B KOMOHHAILUH C MHHAKOMIOM HJH C
yCeueHHOH rekcaroHaabHON nHpaMuLoil.

B Cumkaxke kpucranann uMeror anauny 0,3—0,5 cum, no 1,5X4 cm. Xa-
paKTepHLl MOHOKPHCTANLI M Mapa/uleJbHble CPOCTKH HECKOIbKHX TpPH3-
MaTHUECKHX KpHCTaa1os (puc. 15), MHOTHE H3 HUX 30HAJIBHOTO CTPOEHHS
(4—>5 3on). [lepudepuiitiple 30Hbl HHOTLA COCTOAT H3 MHOTOYHC/IEHHBIX Me-
KHX 1napa/ieJbHblX KPHCTAJIHKOB, HMEIOIHX OXHY OOLLYI0 OpHEeHTHPOBKY.

[pann BaHaAHHUTA NMOKPLITH BUUHHAJBHBIM Y30pPOM MPOLOJLHOI M nap-
ketroobpa3snoit gopmbl. B CBHHILOBO-BaHA/IMEBOM PYAONPOSIBJAECHHYK NpH3Ma-
THYECKHEe KPHCTA/JNB 30HAJIBHOTO CTPOEHHST C TJAJAKHMH TPaHAMH, AJHHOMN
0,1—3 mm u aunupamujanbHele B KOMOMHALHH C YKOPOYEHHOI MNpH3MOI.
[pann nupamuabl uacTo yceueHbl TJAOCKOCTbIO nmuHakouza (0001).

Harteuno-koanoMopdublii BaHaauHuT Betpeded B CuliKake B BHIE Ke-
BaK0OGPA3HbIX BbIIEJNEHHII H MOYKOBH/AHBIX 06pasoBaHui WHPHHOR 10 3 cM
u paunoi po 10 cu (puc. 16).

Kpucrannel Banaauunta Cupkaka Gypele pasiauuyHblX ToHOB. Kpucran-
JIbl 30HAJBHOrO CTPOCHHS HMEIT s7po TeMHO-Oyporo nBeta, nepHgepHiiHbie
30Hbl Oonee cBersibie. Ha CBHHLOBO-BaHAAHEBOM PYJONPOSBJIEHHH NpH3Ma-
THYECKHE KPHCTAMIbl OKpalleHbl B OYpPOBATO-MKEJTHI H OpaHMKEBHIH LBeET.

29



BuyTpeHHff 30Ha KPHCTaJJOB TeMHas, BHELIHf CBeTJ]as, MouTH GeclBeT-
Haf, HHOraa noaynpospayHas. JlunHpaMHAa/JbHbie KPHCTANbl JKeJThe, HHOT-
la coBepuieHHO — GecuBeTHble,
npospaunsle. Oxpacka HaTeuHo-
KO/IJIOMOP(HOr0 BaHAJHHHTA ce-
POBATO-2K€/ITasA, 3eJeHOBATO-Ce-
pasa, cepasd u 6ypas. Baeck v
KPHCTAJIHUECKHX pasHocTel af-
MasHblfl, y KOJAJOMOpP(HBIX —-
FKHPHBIH.

XuMHuecKHl cOCTaB BaHaaH-
HHTA GJH30K K TEOPETHYECKOMY.

oo
A

¢ 1000°
Puc, 16. Kpucraaan panannuuta u3 CHakaka:

] —30HAABHEIA KPHCTAAA, 2—CPICTKH MPHIMATHIECKHX KPHITAAA0B, J~—CA0MKHBIA 30HANbHMA KpHCTARA, 4 —KOA-
AOMOPRHBIA BAaHAAMHMT N0 UePYCCHTY (0), KOpKa K PUCTANMHYECKOrO BaHaAWHHTA (4).

Puc 17. Kpusas nHarpesaHHss BaHalHHHTa H3 mectopoxaenns CHLkak.

Ormeuatorcsa npumeck As, P, Mo, S, Si usomopdnsie ¢ V u Ca—c Pb. B koa-
JloMopHOM BaHaJHHHTE H30MOP(HBIX NpHMecel 60Jblle, YeM B OKPHCTAJIH-
30BaHHOM.

Komnowenm OGp. 1135 O6p. 1136  Odp. 55

CaO 0,90 0,40 0,10
MgO 0,07 0,10 ggg
Zn0 — — o

PbO 76,78 77,13 77,12
VaOs 14,40 18,90 19,00
As, Oy 1,256 0,69 0,08
P,0; 3,40 0,28 0,04
MoO, 0,07 0,02 —
SO, 0,20 0,17 0,17
Si0, 0,45 0,15 0,10
Cl 2,72 2,47 2,20



[lpoune 0,21 0,13 0,32

Cymmja 100,45 100,44 100,78
0-Cly 0,61 0,56 0,49
Utoro 99,84 99,88 100,28

MMpumeuanue. O6p. 1135 — koanoMophHbIE KeABAKH 3eICHOBATO-CEPOro UBETa,
Cuuxak; 1136 — cronduarsie Kpuctanan 6yporo nsera, CHikak; 55 — IHIHpaMiLanbibie
KPHCTAMABl CBeTJO-kearoro usera, CBHHIOBO-BAHAMHEBOE pYyAONPOABRICHHE., AHaAH3bI
Buimonnensl B LIXJI Tnasreonorun Y3CCP T. T. Myxosoii.

Kpome Beayuliux 3/1eMeHTOB, CNEKTPajbHBIM AHAJH30M BbiABJIEHbI MpPH-
mecu Ba, Cu, Ti, Mn, Ag — 0,0n—0,00n%.

KpuBas HarpeBaHns BaHaJHMHHTA XapakTepHayeTcs HeGOJbLIMM 3K30-
TepMHueckuM 3ddextom nmpu 970° u  rayGOKHM IHIOTEPMHYECKHM [pPH
1000°, uTo, BeposATHO, 0OYCJIOBIEHO BBbIEAEHHEM ra3a M pasioxeHHeM BaHa-
jara cBuHua (puc. 17).

Penrredorpamma BanaauHuta u3 CHAXKaka 00 TJaBHBIM JHHHAM GJ/H3-
Ka K aranomHoit: 3,039(9); 2,964(10); 2,103(8); 1,973(7); 1,563(10);
1,335(10); 0,996 (8).

BanagHHAT — THNHYHBIA FHNepPreHHLIH MHHepaJ — o6pasoBaJicsl B 30He
OKHCJIEHHA TIepedHCcAeHHBIX MeCTOPOXKIeHHH.

B Cupxake BaHaJJHHHT HaXOJAHTCS B NMapareHesHce C JEKJyasHTOM, JH-
MOHHTOM, LLePYCCHTOM, aJIOMOCHJIMKATHOR IVIMHOMA THna uuHajAbcuta. Koi-
JoMOphHBEIE BAHAJHHHUT METACOMATHYECKH PA3BUBAETCS MO MEJKO3ePHHCTO-
MY LIepyCCHTY H MOKPbIBAeTCH KOPKOH OKPHCTAJNJH30BAHHOTO BaHALHHHUTA H
HeknayasHra. [ekayasut oGpasyer nceBAOMOP(O3b MO KpPHCTANIHYECKOMY
BaHaAMHATY. OTMeueHEl cayuan HapacTaHHA MelbYyaHIIMX KPHCTANJIOB BYJIb-
(heHHTa Ha CTeHKax XKeoJbl KOJJIOMOP(HOro BaHaJHHHTA.

B VYramckom xp. BAHaJHHHT BCTPeyeH B Ka/JbIHTOBLIX NPOXKHJIKAX B ac-
counauuu c gexkayasuroM (CBHHLOBO-BAHaJAHEBOE PpypoNposBJeHHe). B
CHIKake HaJjeralollie Ha H3BECTHSKH JecCOBHIHBle 0Gpa3oBaHHS IPOMH-
TaHbl BHOJb 30HH pasjomMa KpacHoBaToH raunkofl. HauGousee xpynuble u
LeJible KPHCTaJlJbl BaHAJAHHHTA BCTPeyeHBl B 3TON IVIMHKe cpefd obeleHHBIX
JIeCCOB M B KOHTAKTe HX C H3BECTHAKAMH.

Bauapunur Tak e, kak u ByabgpeHur ([dyHuu-Bapkosckas, TpoHeHOK,
1972), o6pa3oBajicsi B COBPEMEHHBIX YCJIOBHAX B pe3y/bTaTe LHPKYAALHH
MOBEPXHOCTHLEIX BOJ BJ0Jb YETBEPTHUHLIX Pa3/OMOB. 30Ha/lbHOE CTpOeHHe
KPHCTaJJIOB YKasklBaeT Ha NOCTENEHHbIH XapakTep OT/0MXKEHHS BellecTBd.
HMcerounnkoM BaHajus, NO-BHAMMOMY, SIBJASIIOTCSE OCaf0YyHbHle KapOoHATHbIe
nopons, cogepxamue 0,001%V.

M3 conpenenbHeX paiioHOB BaHaIHHUT OTMeYa/ICA HAa MeCTOPOKAEHHH
IOxnasn Ilap6asa (Suuwmenckuii, Pasymuas, 1938) B dopme menkux 3ene-
HBIX KPHCTaJJOB, PAacCesHHBIX B TVIHHHCTOH Macce BOJM3H BYJb(EHHTOBBIX
KHJA. BaHaaiuHHT OoTJIOXKHICH mocae ByJb(eHHTa H KaJblHTa.
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BOOHBIE BAHAIATHI

®onb6opTHT—Cus[VO,],-3H.0
Kanbunodoas6optut (Cu,Ca)s|VO,].-3H.0

ITo nannpim X. HIrpynna (1966), «HAEHTHYHOCTE H COOTBETCTBEHHO
06ol0HOE CPOACTBO KaJblHOpoAbbOpTHTA — TaHrenTa H (GoasbopTnra —
y36eKHTa ellle He BNOJHE BhISICHEHO»,

MbI oTMeuaeM HEKOTOpoe pasanude Mexny (GobGOPTHTOM U Y30eKH-
TOM H B CBSI3H C 3THM OIMHCBIBAEM HX Pa3jlesbHO.

Muuepan usBecTeH BO MHOTHX pafionax Cpeaueit Asnu. Bnepsuie omnu-
ceiBasics B paGorax M. A. Autunmosa (1908), . W. IllepGakosa (1924),
H. . Kyp6arosa (1926), M. 1. Kypbarosa, B. A. Kapruna (1927),

A. E. ®epcmana (1928) u ap. no Tysmyio-

Hy 0 Kapauareipy: B. A. 3uns6epmunua,

~ ™\ M. B. Cawmoiino (1934), SI. 1. Formana
(1937) w3 BaHaAHEBOr0 MeECTOPOKIEHHS

Aranbik B r. Kaparw6e, C. T. Bapano-

Ba — ¢ ceBepHOro ckmaoHa HypaTuHckoro

-~ xpefra, E. A. Kounkopoii — u3 Kunizbia-

‘ KYMOB.

z

g

/

Ou BCTpeyaeTcsds B BH/Ie MJIOTHLIX KOPO-
YeK, CKOIVIEHHH [aacTHHYAaTbLIX KpucraJ-

1600 1200 800 500

v, cm! JIOB, PaJHaJbHO-JYYHCTLIX arperaTtos H OK-
Puc 18, Uudpakpacumfi cexrp mo-  PYTIEHHBIX BbUIeseHwii B (opme «Gasme»
raomenns GoasGoprHTa: IlBeT MuHepana OJHBKOBO-3e/MeHbLIH, JIH-

MOHHO-3KeJIThlil, 6JecK CTeKJIAHHbLIH, Ha
MOBEPXHOCTH CHAiiHOCTH MepJaaMyTPOBbIii:
XPYNKHIA, TBEPAOCTL OKolo 3, yaeabHblil Bec 3,52 (Hyparay).

[To cocraBy (onbGOPTHT COOTBETCTBYeT KaabliHodosbboptury, Otme-
yaercs 3HauMTeJbHast npHMech Oapus, BEpPOATHO, 3a cUET BE3HHLEHTOBOI
MOJIEKY B,

a—stanon, 6—hoabbopTHT Ha Kbi3bLIK YMOB.

Kousnowenm — Typieemancicuti xpe-  Boaoxrucmbid sanadam
Gem (Anwmunos, 1908) (Henadrxesuw, 1926)

CaO 20,40 22,40 22,69
CuO 29,45 32,70 33,29
V.0, 41,03 37,65 38,45
H,0 4,55 4.47 3,90
Fre:0s 2,80 1,02 0,10
z\l.,Oa} <4 e '

: 0,61 0,50
Si0, 1,10 0,98 0,20
MoO, 0,23 — —

Cymma 99,56 99,83 99,68



Ha xpusoit narpesanusi poapGopTuTa (PHKCHPYIOTCA JABa 3HAOTEpMHUe-
ckux 3adeKTa u oaHH IK30TepMHUecKHil pH TemnepaType 500°C, xapakrep-
Hbli 1451 Bcefl TPynnbl BOAHBIX OKHCJOB BaHamus.

Hudpakpacusiil cnexkrp norjoutenns ¢oasbopTHTAa COOTBETCTBYET 3Ta-
JoHHOMY (puc. 18).

Pentrenorpammul doasboptura n3 Keiseiikymos n Kasaxcrana Gansky.
I'naBuele aunun pentreHorpammer: 7,00(10); 2,99(9); 2,55(9); 2,38(10);
2,05(6); 1,790 (6w); 1,678(7w); 1,508(9); 1,200(7); 1,022(9).

®onbGopTHT — runeprenHblii MuHepas. B Kwoismakymax npuypouen
K 30He OKHCJ/EHHs YepPHbIX BaHaAHiicOAepIKAWHX YIJepPOJHCTO-KPEMHHCTBIX
caaHueB. B mapareHesnce ¢ (poab0OPTHTOM BCTPeYaloTCHd MaJaxHT, XpPH30-
K0.1714, y3BeKHT i Ipyrue BaHaAaThl H OKHCJILI BAHAHA.

Yatekur—Cu,[VO,],-3H,0

Ya6exur Brnepsble yctanosaed M. JI. KypGartoewim (1926) B Kapaua-
reipe, nosxe — B Araavike (Kyp6aros u Boaskos, 1927, Torman, 1937),
C. T. Bapanoseim otTmeueH B Temupkadyke (Hyparay) u E. A. Konbko-
BoH — B KuI3nlJIKyMax.

MuHepaa BcTpeuaercsi B (hopMe AHTPHIOHAJBHLIX CPOCTKOB HJH obGpa-
3yeT mapoo0pa3Hble CKONJIEHHs, COCTOSILUIME M3 OTAENBHBIX IJIaCTHHYATHIX
KPHCTAJJHKOB, MOCTaBJeHHbIX Ha pedpa. Pasamepnl 3THX obOpasoBaHHH Joc-
THraloT | mm.

Tsepaocts y3beknTa 0KOJO 3, LBET TeMHO-3eJeHBIH, 0JecK ajMasHblil.
Munepaa asyocHblit orpunlateabhblil. [Tokasatean npenomaenns ans ysoe-
KnuTa M3 Araasbika, no onpenenenuto H. M. MeanaHxoluHa, cleayouie
Np'=1,978; Ng’=2,025 (T'orman, 1937). Ilaeoxponsm caabwlii.

ITo xuMHYECKOMY cOCTaBy Y3GEKHT COOTBETCTBYET BOJAHOMY BaHajaaTy
MeJlH ¢ He6OMbIION NPHMECHIO KaJbIH.

Komnonenm — Hz Azaasvika H3 Kapauazoipa H3 Kapauwazupa
(Fomman, 1937) {Kyp6amos, (Kyp6amos, Kapzun,
Hznamosa, 1926) 1927)

CaO 3,14 0,31 -

CuO 42,14 44 69 30,37

MnO —_ — 0,44

PbO — —_ 0,15

Al 04 6,92 - 4,45

Fey,Og 0,06 1,40 4,81

S10, 1,29 1,17 19,21

SO; 0,44 - -

V05 30,19 37,71 26,42
—H,0 — U 53 0,53
+H,0 6,07 12,82 12,98

Hepacts. ocr. 5,61 — -

Cymma 95.86 99,53 100,26



OTMeuaercsi 3HaUNTEbLHOE KoseOaHHe B MHHepase cojepmaHus BOILI,
H3-33 Yero HeKOTOpPble MCCAE0BATENH BhIAENAIOT PA3HOBHAHOCTL o- U [-y3-
6exuta. [Tepecuer Ha MOJNEKYJSIPHBI COCTAB ABYX BHJIOB y3GekuTta maf cie-
nywomue popmyas: u3 Kapayarsipa «zadopunkn» — 3RO - V05 - 3H,0—mni-
ya6exnr; uz Kapauarnpa «6asmkn» — 3RO - V.05 4H.O—f-y36exur: us
Aransika — 3CuO - V.05-2H,0. Tlpucyrcrene ravHo3eMa, KpeMmHezema H
0cO6EHHO HEpPaCTBOPHMOrO OCTATKA CBS3dHO C NMPUMECHIO JAPYTHX MIHe-
paJoB.

B pesyabTaTe CNeKTpaJbHLIX aHAJH30B, KPOME YCTAHOBJEHHBIX XHMIi-
UEeCKHM TNyTeM 3JeMeHTOB, o6Hapy:KeHbl HHUTOXKHBle KoauuectBa Mg, Zn,
Sr, Ba, Ti, Mn, Ni.

PentreHorpamma y36exkuta no BeLYIIHM JHHHSM B 3HAauyHTEJIbHOIl Mepe
ornuyaercs ot poanboprutoBoii (Cu-usayyenue):

I din I din

8 3,15 4 2,08
10 308 7 1,710
9 258 7 1.50
Ca 1.35
Ca 1,22

Y36eKkHT BCTpeyaeTcst B 30He OKHCJ/GHHS BaHaLHEHOCHBIX YTJIepPOAHCTO-
KPEeMHHCTHIX CJaHIeB B BHJIe KOPOUeK, Apy30uek, cGepoJHTOB H NPHUMA30K
B accolHalMu ¢ (PoJbOOPTHTOM, XbIOSTHTOM, NHHTAA0HTOM H APYTHMH Bala-
JIHEBLIMH MHHepaJiaMH.

lamarapur—Ba.(Fe,Mn) [VO,],-0,5H,0

Munepan BoigBaed B Araawbike (3uabGepmuni, 1935; Torman, 1937;
Xononos, 1968; 3uasbepmunu, Camoiiio, 1934). Buigensiercss B BuIe HroJo-
ueK W MPH3MaTHYeCKHX arperatoB. LIBeT TeMHO-KOpHUHEBLI, TBEpAOCTb
4,5—05, ynenbHbiit Bec 4,62.

Munepan aByocHblit, nokasatean npeaomaenns: Np=2,016; Nm=2,040,
Ng=2,130. Ilneoxpoupyer oT KpacHO-KOPHUHCBOTO 10 COJOMEHHO-KEeATOTO.

Xbwatur—CaH,[V, 0] -8H,0

Xbtostut yeranosaen E. A, KonbkoBoit B Keissiikymax. Pacnpoctpaten
orpaHudeHHo. Broigensercs B BHIe CNyTaHHO-BOJOKHHCTBIX Macc H MJI4CTHH-
yaTblXx ckonJeHuii. LIper GpoH30Bo-KpacHblil, 6JeCK LIENKOBHCTBIN, XPYMKHIL,
TBEPAOCTb HU3KASI.

B mpoxoasiniem csete B uLIHMax OpaHKeBbll, ¢ CHAbHLIM TJIEOXPOH3-
MOM OT OpaHMKEBO-XKeJATOro 10 TeMHo-KpacHero. OnTiuecky ABYOCHBI OT-
puuareabubiii, Ng> 1,780; Np « 1,780.
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CnexTpasbHbBIM d4HaJAH30M B MHHEpale YCTANOBJIEHbl caelyloliie 3J/e-
smente: 1% —V, Ca; okoao 1% —Na, Fe, Al; 0,n%—Mo; 0,0n%—Mg, Cu,
Ba, Sr; 0,00n % —Ni, Mn, Ti.

Ha penrrenorpamMme Habawa0Tces ocHoBHbIe anHnn: 7,62(10); 3,47(8);
3,13(9); 2.23(7); 1,72(5) 6Hu3KHe K 3TAJOHY XbIOITHUTA.

XbIO3THT BhIAEASETCH [0 TPEUHHAM B YIVIEPOAHCTO-KPEMHHCTBIX €llat-
Lax Ha CamxHCTHIX cy/db(HAax BaHaaHus H Ha KopBycHTe. OTMeuaroics npo-
pACTaHHUS XbIOITHTA ¢ THIICOM.

Poccur—Ca|V.0]-4H.,0

Poccut otmeuen E. A, Konskosoit B 1954 r. cpenn BaHaJMEHOCHBIX Vr-
JIePOLUCTO-KPEMHHCTBIX CAAHIEB HHKHETO mnaneosos B Kuisbuikymax. Ha
comnpe/e’bHbIX paflOHOB BCTpeueH B BaHaaueBoMm pyronpossiennn Cesepo-
Bocrounoit ®epransl (Yenuos, 1959).

Munepad cjaraer 3eMJHCTBIE H IUVIOTHbIE MacChl KeJATOBATO-OpaHKe-
BOTO LBeTa, GJecK CTeKIAAHHLI, TBEPAOCTh HHU3KAs, XPYNKHIH, HMeeTcs cnaii-
HOCTh. JIByOcHbI nosoxurenbubil, Ng>1,78; Np < 1,720, Meunento pact-
Bopsetcs B Bojle. [laer kauecTBennble peakuuu #a Ca, V n Bony.

Pocent caaraer mioTHbIE KOPOYKH Ha OypoMm KeJesHsike Ha BhIX0aX
KPEMHHCTO-YTIePOAHCTDIX CaAAHILEB.

Muurapnour—Ca|V.0,]-9H.0

[Muetapout npeanodoxutenbHo ormeued E. A Konbkosuli B 1957 r. B
KpiablKyMax cpefn HHMKHENAJA2030MCKHX YIIepoIHCTO-KPeMHHCTHIX BaHa-
AMEHOCHBIX cJaaHues, a u2 conpeieabnbpix pailoros M. I Yenuosnim
(1959) — B BanajuMeBOM pYIONPOABJIECHHH ceBepo-BocTOuNOI vacty Dep-
raHckoil poanus, Mayuen ciato,

KbI3blAKYMCKHIT MHHTAZ0HT 0Opasyer 3eJeHble BbIUBETBH MO TPeUlHHAM
B KPEMHHCTHIX cJaHLax B accouuHauun ¢ oasbopTHToM.

Munepaa MelJieHHO pacTBopsieTcss B Boje. PacTBep naer moJionTelb-
nyio peakiio Ha V u Ca.

Taanuesblt KapHoTHT—(K,TI),(UO.),|V,04]-nH.O

B Kusbiikymax H. T'. CumblcioBoit  BriepBble oGHapy:KeH NPHPOILHbBIA
Ka/JHeBO-Ta/JINeBblil YPaHHI-BAHAAAT, KOTOPBI SBJSETCS TMPOMERKYTOUHBIM
coeJHHEHHEM B H3CMOPDHOM pany : K; (UOy), [V204] - 3H,O —
Ti: (UO;)3 [VgOs] & HHQO v

B muHepane xka/JuA yacTHYHO 3aMeuleH TajnueM. Ilo crpykrype u on-
THYECKHM CBOMCTBAM MHHepaJ aHajornued obbluHOMY KapHOTH1Yy. Cojep
xaunne Tl pocruraer B ornenpHbix obpasuax 8—10% (Cwmeiciosa, 1972).
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TannueBbiii KAPHOTHT BbULEAAETCS B BHAE PLIXJBIX H C1a6OYIIOTHeH-
HBIX JKeIBAKOB pa3mepom oT | mm 10 3 M, CAOKEHHBIX MHKPOKPHCTAJJIH-
YECKIIMIl ITACTHHOUKaMH. B ke 1Bakax KBapl-reTHTOBOrO COCTaBa MHHepaJ
BbIMOJIHACT MYCTOTKH H MHKDPOTPEIIHHKH, BHIAENSSICh B BHIE MOYKOBHIHBLIX
arperatuB paanaabHO-TYYHCTOrO I KOHUEHTPHYECKH-30HAJBHOTO CTPOCHHA.

MHKPOCKONHYeCKHMH 1 3JI€KTPOHHO-MHKPOCKOINHYECKHMH  HCCJEN0Ba-
HHAMH VCTANOBJACHO, 4TO TAMIHEBLI KapHOTHT ofpasyeT TOHYaWILiHe nps-

“lTaonychonue, %

ST =S i

1 'l 1 A 1] 1 i i 1 1 i L
1660 1400 1200 1000 800700 600 500400
Bonrobeie wucaa par’

Puc. 19. Tabanuku taaaueBoro kapHoTHTa. JaekTpouHas Mukpodororpadusa, ys. 5000,

Puc. 20. Mndpakpacubie CnekTpol noraouweHus Taainesoro (a) u obwiunoro (6) xapuo-
THTOB.

MOyTOJIBHBIC B poMOHueckHe yewyilky (puc. 19). llBer nccaenyemoro miie-
pana /KenThblil, 3e/IeHOBATO-KeJ/ITbIH, yAeJbHbIN Bec 4,74,

L HCI tananeBblii KAPHOTHT pacTBOpsieTCs He KaK THNHYHBIN BaHaxart:
B HauaJse peakiuun obGpaayercss Geqblii MYUHHCTHIH OCaj0K, HCUYE3aAIOLHIT
nocJe ao06asaenust HoOs.

OnTHyeckue CBOICTBA: MHHEpaJ ABYOCHBIT oTpHUATeabHbll, 2V =38°
Np=c, Nm ceuer ocTphlii yrosq njiacTHHOK nomoJsaM. Ilokasatenan npenom-
aeuusa: Np=1,753; Nm=1,929; Ng=1,954; Ng—Np=0,201.

[lapaMeTpnl 3sieMeHTapHOIll siueiikH, onpenedeHHbIe METOAOM MHKPOIH-
Gpakiuiy OT OPHEHTHPOBAHHHIX INUIACTHHOK CJeAylowWHui: ag=10,19; bo=

=8,42 A. PenrreHoctpyktypheiM aHaausom (B. A. llluros, BCETEH) B Taa-
JAHEBOM KapHOTHTE YCTaHOBJEHA CTPYKTypa OObIYHOTO KAPHOTHTA.
Wndpakpacuoii cnekrp norsomenuss (JI. I'. Kysneuosa, BCEI'EH)
OMHCBIBAEMOr0 MHHEpaJja coBnazaeT ¢ 0ObIYHBIM KapHOTHTOBBIM (pHc. 20).
HexoTopblit casur nodsioc raashoil o6naact nornowenns (700—1000 cu ')
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B CTOpOHY GoJee HHIKHX YacTOT 00YCJAO0BAEH Ae(UUHTOM BOJbL B TaJLTHEBOM
KapHOTHTE.

[Ipu ronocraBaeHHH XHMHYECKOTO COCTaBa TaJJHEBOTO KapHoTHTa C
OOBIUHLIM H TEOPeTHUECKHM OTMEeYaloTCs MOBbIIEHHoE COAepHaHHs B Hep-
BOM TaJsiyiusi, NeQHIHT KasaHsi, a TaKKe HEKOTOPLIl M3OLITOK BaHAJINA.

Kowxnowewm Tanaueswi kap-  OGwunwi  Teopemuteckud cocmas
womum (u3 Kn- kapuwomum (CoGoaesa u Ilyoosku-

FBLAKYMOB) na, 1957)
K.0 8,00 8,80 10,44
TLO 413 0.03 o
Na,O 0,26 0,30 —
Ci0 0,14 0,24 —
MgO 0,16 0,14 —
A1.0, Ca, Cu. —
FegO_, ],]8 [),56 —
Si0, 0,35 0,03 -
TiO, Cu. Ca. =
Vg 21,92 22,77 20,16
P.O, 0,24 0,03 —
UO, 60,73 63,60 63,41
+H,0 1,33 1,66 -
—H.0 0,65 0,65 5,99
Cymma 99,09 099,68 100,00

Aunamutuk H. M. Berposa (BCETEH)

B. 11. Bepuaackuit (1909) ormeuas, uro Tl — cnyruuk Li, K, Rb, Cs,
KOHLEHTPHPYETCSH B MHHepalaxX M sBJAHETCH H30MOP(HLIM  3aMeCcTHTE/]eM
weouHbix Metasnos. ITosatomy npu nepecueie XHMHYECKOTO aHaaH3a YuM-
THIBaJach BO3MOXKHOCTh M3oMopduama TI+ u K+, HoHiwe paguychl KOTOpHIX

paBibl cootBetcTBenno 1,40 u 1,33 A.

dopmyna TaNIHEBOTO KAPHOTHTA PacCUHTaHAa KHCJOPOLHBIM METOLOM
no 3apszam (Byaax, 1967). Tlpn nepecuere ¢opmyJbl 113 pe3y/ibTaTOB XH-
MHYECKOro anasnza uck/aiodensl FeoOs 11 SiO;, naauune Koropex o6ycnos-
JIEHO MeXaHHYEeCKOIl MPHMeCchi0 B HCCAelyeMOM MHHepa/de reTHTa H KBapla.
IMonyuennas GopMmyJaa HMeeT CJaeAYIOUHIT BHA:

(K40 Tz Nago Cagey Mooy )ia ( UO2)1.83°
[(Vz.os Po,oa )3‘08 Os,m ]QHzO'

Tannnesbii KapHOTHT YCTAHOBJIEH B HUMKHENaae0301CKHX yriepoaucTo-
KPeMHHCTBIX cJ/JaHlax, B HEIJEXO,[[HOI“I 30He KaOJHHHTOBOMN KOpbl BbIBETpHBa-
HHS Tpuac-iopckoro Bospacra Ha raybune 80—90m. On accounupyer ¢ Kap-
HOTHTOM, TIOIMYHHTOM, OT€HHTOM, TOpOEpHHTOM, KOpPBYCHTOM, (oabLGOPTH-
TOM H J0JOpPECHTOM, KOTOpbi€ Da3BHBAKTCA Ha MHHEpaJaax ﬂ.pEBHEﬁ KOpHI
BBIBeTPHBAHHS — KAOJHHUTE, aJYHHTE, FETHTE 1 A].
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CHJIMKATDI

OCTPOBHBIE CHJIHKATBI C H30JIHPOBAHHBIMH TETPA3APAMH

SiO; rpynna denakura
denakut—Be,[Si0,]

B V36ekucraHe eHakuT oOHApy#eEH TOJBKO B aKILeCCOPHBIX KOJaHUe-
CTBaxX: B BHJEe €IHHHUHLIX 3epeH OH u3BecTeH B YaTkaabckoM xpefte — B
Bapkpake (no B. A. Hapoanoii) u Caprapnose (Anoasonos, 1969), s 3a-
nagiom Ysbekucrane B nermatutax Kermenun (Kpomckasm, 1964).

B nermatutax Bapkpaka ¢enakut obpasyer oTaeqbHBIe YAJHHEHHBIE H
HaomeTpuutbele 3epHa pasmepom ot 0,0n g0 0,2 mm; enHHCTBEHHOe THE3Z0
(peHaxkyuTa BCTPEYeHO B NOJEBOLINAT-CAIOLHCTO-PIIOOPHTOBOM  MPOMKHIKE
cpean ckapHoB. B Caprapnone deHaknT HalJiofgaeTcsi B BHAE eIHHHYHBIX
AJHHHOTPH3MATHYECKHX KPHCTAJJIOB, KCEHOMOP(HLIX 3epeH, HHOrla pa-
OHAJBHO-TYYHCTBIX C(EepoJHTOB C XapaKTepHbIM KpecToobpa3HblM moraca-
HueM. OTaesbHBie KpHCTaMIbl Xopowo orpaHennl. Kpome rpamneil npuamel,
Haubonee pasBuThl rpaHud pombosapos (1232) u (1123), Bcrpewaloresi CKi-
neTpoBujHBIe KpHcTaanel, B pesyabrate asofinnkosanus no (1010) Hexo-
TOpHe 3epHA (peHaKHTa MPHOOPETAIOT MITPHXOBKY BAOAb JTHHHOH OCH H MO-
3aHUHOC yracaHine B NOTEPEUHBIX paspeaax.

B Kermenun mMuHepas BcTpedaeTcss B BH/AE 3€PeH HenpaBHIbHON hOpMBI
HJIH YaCTHYHO OTPAHEHHBIX KPHCTAJJI0B POMOHUECKOro o6/aHKA ¢ TVIaZKHMH,
POBHBIMH rpaHaAMH nupamuibl pazmepom 0,3—0,6 mm.

duanueckue cpoiictBa MuHepasa obGbiunbie, Penakur B Caprapione
GecuperHwlil, B Bapkpake Hapsiay ¢ GecllBETHBIM BCTPEUAIOTCST CBETIO-/Kel-
TOBATbIE PA3HOCTH, MPO3pauHbIH, 6/1eCK CTeKJIsHHBI, HHOPa KHPHBI, TBEp-
noctb 7,5—8,0, cnafiHoCTb HecOBeplICHHAs, XPYNKHIA, H3JI0M pPAKOBHCTHII,
yaeabtbiit Bec 3,00 (Bapkpak) u 3,15 (Kermenun).

MiHepaJsi onTHUECKH OLHOOCHBI MOJOMKHTEALHBIE. Y HEKOTOPLIX 3epeH
¢enakura u3 CaprapaoHa oOHapy:uBaercs HeGOJMbIION YroJ ONTHYECKHX
oceil. C1aGo naeoxpoupyer B OJeIHO-KENTOBATHIX TOHAX. 3HAYECHHsT NOKa-
3aTesell npeJoMJaeHHa GJH3KH K TEOPETHUYECKHM:

Mecemo ezsimust Ne No Ne—-No Asmop
Caprapioun 1,674 1,658 0,016 Anoanonos, 1969
bapkpak 1,673 1,654 0,019 no B. A. Hapoauoil
Ketmenuu 1,669 1,653 0,016 Kpomckas, 1964

X]!MH‘](‘CKHIUI aHaJHu3 HKHECCOPHOFO ¢eﬂamna H3 KC‘TMEH‘HI ¢ Hebob-
mon np[iMCCbiO EIJlbﬁHTa, Knapua H GyPOI‘O KeJe3HaKa nokKasad CJ'IEILyK)l.ILHC
pesyabrathl (Bec.%). SiO, — 55,20; BeO — 40,39; MgO — 0,86; CaO —
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0,12; Al,O3—2,13; Fe;03+FeO—0,37; Li;O—0,16; Na0O—0,52;
+H,0 — 0,20; cymma — 99,25 (naGopatopus MI ¥aCCP, Kpomckas,
1964). B denakurte u3 Caprapnona o6napyxeno 40,78% BeO (Anosamnonos,
1969). [To naHHBIM creKTpaJbHBIX aHAJIH30B, B MHHepaJe HaXOAWTCsA Toc-

TOSIHHAS HHUTOXKHAsA npumeck Mn, Cu, Ga, Ge, Ti.
PenrtreHorpaMmbl ()eHaKHTAa M3 PasHBIX MeCT Pas3jHYalOTCA He3HauyH-
TeJbHO 34 CYeT TOHKHX 0COGEHHOCTEH HX XHMHYECKOro COCTaBa, HO BCe OHH

OJH3KH K 3TAJOHHON:

Baprpax Kemumenww — Capzapion
3,671 (9) 3,599 (3) 3,671 (10)
3,126 (10) 3,146 (6) 3,008 (10)
2,536 (10) 2,526 (5) 2,527 (10)
2,380 (8) 2,377 (9) 2,368 (8) .
2,208 (10) 2,198 (7) 2,190 (10)
2,093 (8) 2,095 (8) 2,087 (9)
1,666 (8) 1,670(7) 1,661 (7)
1,279 (10) 1,277 (10) 1,271 (10)
1,228 (7) 1,227 (9) 1,221 (7)
- - 1,184(7)

B renernueckoM OTHOIIERMH BHISIBJIEHO JBA THNA ()eHAKHTA: CBSI3aHHHLI,
¢ rpefizeHami H ¢ nermaTHToBLIMH XKHsaMu, B Caprapnione BKpamnieHHOCTb
pasmepom 2—4 mam npuypouena K CJAIOAHCTO-(JIIOOPHTOBLIM H/IaM Tpefize-
HOBOTO THINA, CEKYLIHM CKapHbl H KapOoHATHBIE MOPOABI, B KOTOPLIX OH ac-
COLLHHPYET ¢ MYCKOBHTOM, (hJIOOPHTOM, TONA30M, AHACIOPOM H akKleccop-
HLIMH: GepHJJIoM, XpH306epuaaoM, 3BKJ1a30M H GepTpaHiuToM.

B Bapkpake (eHakHT BCTpeueH B NPOKHJIKE MOUIHOCTbIO 5—7 CM, ce-
KyllleM CKapHOBYHK NOPOLY Be3yBHAH-MHPOKCEHOBOTO COCTAaBa. YCTaHOBJeHA
CJefyIollas  10cJeloBaTe/IbHOCTL 00pa3oBaHua GepHJIJHeBBIX MHHepPAaJsoB:
Gepiaa—+GheHakuT Te/bBIH.

B Kermenun (eHakut oOHapyeH B TIpeilzeHM3HPOBAHHBIX ydYacTKax
OTACJALHBIX NErMaTHTOBBLIX JKHJ, 34/]eralollHX CPeLH CJIOAAHBIX TPaHHTOB.
Axueccopublit penakut obpa3oBaJjcss B THAPOTEPMAJBHYIO cTannio Gopmu-

poOBaHna MErMaTHTOBLIX KH/I H #ABJAACTCA OJIHHM H3 MO3AHHX Gep}"lJIJIHEBbIX
MHHEPaJoB.

Bunnemut—Zn,[SiO,]

Bunnemur odnapyxen M. M. Mouceesoit B kBapu-0aput-dawoopur-no-
JiMeTananueckoM mectopoxaennn Kenxon B Kypamunuckom xpeGre.

Munepan o6pasyer GecuBeTHble NPO3payHble MIACTHHOMKH LJHHOH
0,5—2 mm, vacto cobGpannbie B painanbHO-JyyHCcThie nyykn. Bieck crek-
JISIHHBL, B yJAbTpa(HOJMETOBOM CBeTe CHJ/bHO JIOMHHECIHPYeT B 3eJeHbIX
toHax. B wandax npospaunslii, oAHoOCHBIH nonoKuTebHbIH. [Tokasatenu
npeaoMaenus caenyioune: No=1,692; Ne=1,722; Ne—No=0,030;
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CﬂeK'I‘paJleblM dHAJIH30M B KadecTBe IVIaBHLIX 3/CMEHTOB OﬁHaé]yH(eHbl
Zn u Si, a B Bune npumeceit — Fe, Al (0,n%); Mn, Ca, Mg (0,0n%); Cu,
Ag, Be, Ti, Ge (0,00n%).

MexnjaockocTHBIe pacCTOSHMS BeAYIUHX JHHHH Ha peHTreHorpamMme
puanemuta W3 Kenkosna anajoruudbl  3tagsoHusiM: 3,498(8); 2,827(8);
2,639(9); 2,323(8); 1,861(9); 1,422(10); 1,365(8); 1,336(8); 1,004(8).

BuaneMuT BCTpeueH B 30HE OKHCJeHHs Mectopoxaenus Kenkous, rae on
obpasyeTr paJluWaJbHO-J1YyUHCTBIE BPOCTKH B HaTeuHOM KBaplie H He CBf3aH
C OCTAJBHBIMH OKHCJEHHBIMH PVAHBIMH MHHepaJdaMu.

B oObluHBIX yc/0BHAX (DOPMHPOBAaHMS 30HBI OKHCJAeHHs oOpasyercs
Apyroft cHAHKAT LHHKa — KaaamuH. [l1a obpasopaHus BualeMHTa TpebGoBa-
JuCh 0coOble YCJIOBHSA, KOTOPble MOTVIH BO3HHKHYTh 10C/H€ BO3HHKHOBEHWS
MeCTOPOXK/IeHHsI B MOMEHT TPAHCTPEeCCHH MOPS B MeJOBOI MepHof H [po-
HHKHOBEHHSI arpecCHBHBIX MOPCKHX BOJ BJ0Jb PYAHOrO pa3ioMa, BCKPHITOTO
K 3TOMY BpeMeHH 3po3ueil. Paznoxenne ciinKaToB BMeMalOMHX NOPOA MOA
BJAHSHHEM LIeJOYHBIX MOPCKHX BOJ cnocoBCTBOBAJO BhIIEJEHHIO OPTOKpeM-
HHEBOH KHCJOTBE, OT B3aHMOJAEHCTBHSI € ILHHKOM KOTOPOI NOJYyuYaeTcs BHJI-
JIEMHT.

ApkpunTuT—LiAl[SiO,]

Munepan ycranosaen M. Il. 3apesnu B mermartutax Haykn B 3anan-
HOM Y30eKkHcTaHe B BHAE TOHKHX YVAJHHEHHBIX MJAaCTHHOK, OOGpasyloHIuX
BPOCTKH B anabOute. B mindge GecuserTHsiii, ABynpeJoMieHiie HH3KOe, NOra-
cahue mnpsiMoe. JBKPHNTHT obGpasyerca B pe3y/ibTaTe Pa3oKeHus Cnouay-
MeHa NpH HaTPHEeBOM MeTacoMaTos3e.

pynna onuBuHa
PopcTepur—Mg,|SiO,]

@opcrepur ussecteH B Kypamunckom xpe6re — KypramuHkane (mo
3. A. Koponesoit), Kypycae (Monceepa, 1969), J[Ixkanraisike n Kamucae
(Kapuror, 1959) u B 3anannom ¥Ysbexncrawne B Hypatnhckux ropax —
Jlsurape (AGayanaes, 1939, 1947; Caxonenok, 1967, Pumcrasn-Kopcakosa
H np., 1959), 3upabynakckux ropax — Toime n Kniskyprane (Maiokina,
1953), Sxrtone, Tuanaryascae, Akkyprane, Kamanrapane (Kyuykosa, Hc-
MauIos u ap., 1971).

MiuHepas BCTpeuaeTcss B BHJAE MEJKHX 3epeH pa3MepoM coThle M Aecs-
THl€ NOJMM MUJIJTHMETpa, B eIHHHYHBIX caydanx — Gouee KpymHBIX — go 1—
2 cm. LiBet Temuo-6yphiit i 3e/1eHOBATHIA.

B muudax munepas npospaunslii, 6ecluBeTHbIl nJiH 3e/eHOBATO-MkKeN-
THIi C BRICOKHM pelibe)OM M LIarpeHeBol MOBepXHOCTbIO, ABYOCHBLl NOMOMKH-
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lNMupokcen B kBapue u3 Jaurapa. Komiekuus M, U. Hemanaosa. ¥m. B 4 pa3sa.

Kpucranib aksamapuna. MuHepasorHyeckui mvy3seit Tawml'¥. Har. nea.

Kpucranap waympyaa w3 3anaauoro Ysoexucrtana, Koanexuus M, P, Enukeena.
¥YMm. B 2 paaa.

Jlomoprbeput U3 Axrawa. Muuepanoruueckuit myzeid TawllH, Y™, 8 2 paza.






Ponowur ua Cyaranyusnara. Konnekuus C. T. Bananosa.






Typmasunosme connua B Kkpapue, Kypamunckuli xp. Munepanoruyeckui Myaei
TawlH. ¥YB. B 2 pasa.

Be3sysuan, Munepanoruueckui myaed Tawly. Har. e

I'panat-nesysnanonbiit ckapu. Munepasornueckuii mysed Tawl'Y, Har, sea.
I'panar u3 Jlsurapa. Koaaegkuus M. H. Hemawaosa., Y. B 2 pasa.






Anunor. Munepaiornueckuit mysei Taml'¥. Har. nea.
Ipanat B ksapue w3 Jlaurapa. Komtekuus M. M. Hemaunaosa, ¥Ym. B 2 pasa.

I'panatosbiit ckapu w3 Kypamuucxoro xpedra. KosuieKiyst SKCIe L nILHH
Xumreoanepyia. ¥Ym. B 4 pasa.

Beaysuan ua Kypamunckoro xp. Muxepanornyeckuii mysein Taml'V. Har. nex.



TeawHblil. Ormeuaercs HeboJbuIOe KoJeDaHHe ONTHYECKHX KOHCTAHT B CBS-
3H € pasaH4YHOH H30MOP(HOI NPHMECHIO Keesd.

Mecmo sazssmusn  Ng Nm Np Ng—Np 2V Asmop
Kypycai 1,670 1,651 1,635 0,035 96  Mowuceesa, 1969
3ananueii

Kapamasap 1,680 1,659 1,646 0,034 86—88 Kapuxon, 1959
Jlanrap 1,683 1,664 1,649 0,034 83—85> Caxonenox, 1967
Kwizkypran 1,686 — 1,643 0,043 — Manoxnna, 1953

Cocras munepana u3 Kypycast w Kblakyprana onpefefieH cnexkTpasb-
HelM anagu3oM. Bemyuiue ainementol: Si u Mg; npumecu— Al, Ca, Fe, Mn,
Ti (0,00n—0,n%). B dopcrepute u3 Kulskyprana BHISIBI€HA TakkKe MpH-
meck Ni, Cu, Pb, Ag, Zn, Sn, Sbh, (0,00n—0,n%).

®dopcTepuT — XapakTepHblii MHHepaJ/ MaTHe3HaJbHEIX CKAapHOB, obpa-
30BABUIHXCA HA KOHTAKTE MAaje030HCKHX JOJOMHTOB C HHTPY3HSIMH TpaHu-
TOHIHOTO cocTaBa. B HHX OH acCOUHUPYET ¢ AHOMCHIOM, FPOCCYASIPOM, (JI0-
FOMHTOM, [INHHENBIO, MHHEPAJaMil [PYINBl TYMHTA, TPEMOJAHTOM, GpPYCHTOM,
CHINKAaTamMH 60pa U KaJbLUHTOM,

Muuepan noj BAHAHHEM THAPOTEPMAJbHLIX PAacTBOPOB JIErKO 3ame-
uiaerca cepnentunsoM, Ilpu rom obpasyiorcs odHKaJIbLHTOBBIE H  CepmeH-
THH-(POPCTEPHTOBbLIE IOPOLI.

B paitone Kypycas, Jxkauransika, Kancas B Kypamnuckom xpedre us-
BECTHLI MOUIHLIE 30HBI JA€J0JOMHTH3HPOBARHLIX Topod (50—200 m), npo-
CJeKHBaeMble M0 MPOCTHPAHMIO 0 2—5 KM, ¢ paccesHHOH BKPaMJeHHOCThIO
(hopcTepuTa W APYrUX MarHesHa/JbHbLIX CHAHKATOB (Kaabludupel). Oxarau-
Hble TalbKH TakuX nopon oGuapy:xeHsl M. M. MouceeBoit B GasalbHbIX
KoHIIoMepaTax wypaGeaiickoin cBuTel (P;) B Takean (Kypamuickuni
xpeder).

Oausun—(Mg,Fe),[Si0,]

Munepas uayuer cnaGo. B padorax oObUHO aOTCs OTPHIBOYHLIE CBe-
JIeHHs 10 MHKPOCKOMHYecKoli XapaKTepucTHKe wMunepasaa (Bucbuesckmii,
1941; Xampabaes, ['amanees, 1957; Csupunenko, 1958; XampaGaes, 1958;
Boaosuxosa, 1958; Tposinos, Boposnun, 1969; Mywkun, 1966; XampaGaes,
Famanees, Mymunos, Bapauos, 1967), orMeuaercqd JHIIL era Hamdiyue B
KauecTBe Nopojoo6pasylomero MHHEpaJda HeKOTOPbIX OCHOBHBIX H YJbTpa-
OCHOBHEIX TIOPOJL.

O/MBKHH BCTpeYaercss B BHIAE XOPOIIO 06pa3oBaHHLEIX KOPOTKOTPH3MA-
THYECKHX KPHCTAJJIOB H OKpyrJabix sepeH pasmepom 0,5—1,5 mm, peako joc-
turatomux 0,5—3 cx. LlBer xeaT0BATO-3€/CHBIN.

IMox MHKpoOCKOMOM B MPOXOASLIEM CBeTe OJHBHH OecUBETHLIH, peiko
3esieHOBaTHII, 6e3 naeoxpouzma. [IBYOCHBI OTpHLATENbHbIH, yroa ontHue-
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ckux oceil kosebaeres ot 70 no 90°. B pafikax kuMOepanTonogoOGHBIX c/110-
asiiblX nikputoB B CesepHoM HypaTtay onHBHH HMeeT cJeAyIOlHe OfTHYe-
ckne KoHcrautel: Ng=1,713; Nm=1,695; Np=1,685 —2V=80—90°
(Tposinoe, Bopoaanu, 1969).

OnauBHE — raasiblii nopoacoOpa3yiolLHil MHHepaa NHKPHTOBLIX MOp-
dupuros (60—709%). B Ceseprom Hyparay HeGo.buine Teja NHKPHTOBbIX
nopthupHTOB 06PA3YIOT «UENOYKY», BHITAHYTYIO B CeBepO-3anaiHOM Hanpas-
Jenin Ha paccrosnie 15 kv, B HOxuoit @eprane nukpHTOBBIE NOPHHPUTLI
BCTpeYaloTesi B (opMe eHHHYHBIX JHH30BHAHLIX Ten ([amaneen, Xawmpa-
6aes, Mymunor, bapanos, 1967; Tposinoe, Boposaunn, 1969). Ha omuHoM
ckaoHe HaTkaabckoro XxpeGTa OJHBHH B KauecTBe MOPOL006Pa3yIOUIEro M-
Hepaja pasBuT B OMBUHOBHIX Tpaxubasaabrax (11%), B sone Kyakoab-
CKOTO pasjoMa B 3pynTHBHOI OpeKkuns U B daMnpodHpax, caaraiomnux Kpae-
BbIE YACTH CHMMETPHYHBIX CJ0XKHBIX faek (Mywknu, 1965).

Penukrsl onHMBHIA yeTaHOBAeHb B cepneHTHnnTax Kbismakymos u Cya-
TaHyusmara, B jgaiikax anabGa3oB H radOpoBmx MaccuBax Yartkaasckoro u
Kypamutckoro xpeGToB H B IPOCTOSAX OCHOBHLIX 3(hhy3HBOB.

OnuBHH — MHHEpa] MarMaTHUECKOTO TPOHCXOXJEHHs, B BHILIEOTME-
HEHHBIX H3BEPIKEHHBIX TOPOAaX ACCOUHHPYET € ABIHTOM, 3HCTATHTOM, TH-
MEePCTEeHOM, KJAHHOIHCTATHTOM, OCHOBHBIM IJIATHOKJIA30M H MarHeTHTOM.

Boabmas vacth o/UBHHA HALEJ0 PA3J0YKHIACH H O €ro CYLIeCTBOBAHHN
3aK/1104a10T no Gopme 3epeH H NPOAYKTAM ero H3MeHeHHs (CepreHTHH, XJ0-
PHT, MarHeTHr, KapOGoHAaT, TaJbK).

Mn-dasanr—(Fe,Mn), [SiO,]

Ins munepanoB psga dasant — Feg[SiO;] u tedpont — Mnp[SiO,)
CYILECTBYET HENMpepLIBHBIT H3oMopdHbIi pAfa. B 3apucumocTi oT conepiKa-
HHA (HagaHTOBOI MOJEKy/abl Bblaeldsercs pAaa mubepanos. K daaanty npu-
HATO OTHOCHTb pasHocTH, copepxaiune 95—100% QasaantoBoit MoJeKy/Ibl,
k Manrad-pasanty — 95—80% (Munepansi, 1. 111, sbin. I, 1972).

Mn-gasant u3secred B ABYX NYHKTAX: Ha IKHOM cknloHe Kypamunh-
ckoro xpefra B npefenax Yapkacapckoro rpanutHoro maccuBa (I'muséypr,
Jlucuneina, Caankosa, 1962) u B rpanuTHLIX nopogax TyWOKCKOTO MaccHBA
B LleHTpanbHOii yacth Yatkanabekoro xpe6ra (Kpuckosuu, 1971).

B Yapkacapax Mn-dasant obpasyer KOPOTKOCTONOUYATHIC KPHCTAJbLI
fie3 ueTKO BHIpaXKeHHBIX rpaneif, HMEIOUHX B MOMEpevyHbIX H MPOXOJbHBIX
cpezax BepeTeHOBH/HbIe KOHTYphl. KpHcTamawl Kpynuble, pasvepom ot 1—2
10 80 cm. B Tyoke Mn-pasnur serpeuaercs B BHAe KPYNHHIX (3—5 cm)
NpH3M B IWAH(paX ¥ MeJTKHX 3epeH (10 3 mMm).

B cBemem usnome mMunepan Gypo-3elieHbll, UyThL KeJTOBATHI, Gueck
MHPHBIA, H3A0M pakoBucTblil. Ynenbnblii Bec 4,30 (Yapxacapei), TBep-
HNOCTh 5_'6
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B wandax npospaunbiii, cBeT/10-3e/CHLI, He NJIOXPOHPYIOLLHIL, ¢ pe3-
KOil 1arpeHesoil NOBEpPXHOCTLIO, cnaiiHocTu cosepwerdast no (010) u no
(001) 1 necopepinennas no (110),

ITo conepiKanuio OCHOBHBIX KOMNOHEHTOB MHHepaJ OTHOCHTCS K Mn-
¢asauty, ¢ HeboabWION nNpuMecblo  (operepuToBoii, a r Tyoxe,— Kpome
TOrO. JJADHNUTOROIT H BH/JIECMHTOBOI MOJEKY.T.

Komnonenm  Hapracapekwiz aaccus,  Tywwxckuil maceus,

Kypaumuncruii xp. Hamraascrkui xp.
S10, 28,48 28,83
Ti0, - 0,50
AlLO, 0,00 Ca.
Fe,0, 4,41 5,28
FeO 57,17 54,83
MnO 7,77 8,50
MgO 1,05 1,05
Ca0 0,10 0,30
Zn0O - 0,98
Cymme 99 48 99,82
Yu. Bec 4,30 —
Ng 1,851 1,848
Nm -
Np 1,813 1,810—1,812
-2V 48" 507
Mn,SI0, 11,0 12,6
Fe,S10, 86,1 83,0
Mg.Si0, 2.6 97
Ca,S510; 0,2 0,5
Zn,S10, — 1.2
Yucao anuonos u3 paciema
Ha 4 (0) Ha 3 kKamuona
Fet? 1,65 1,59
Fe'? 0,11 0,07
Mn*2 0,22 0,25]
Mg 0,052,03 0,05¢2,00
Ca — 0,01
Zn — 0,03
Si 1,00 1,00
AHAAHTHK A. T. Canuxkosa JI. B. Kopuuenko
ApTopbl Cunséypr u ap., 1962 Kpuckosuy, 1971

CrexkTpa/jbHO yCTAHOBJAEGHA NpHMech B Mmuuepase u3 Yapkacap Al
Cu, Ti.

B pentrenorpamme dasnanta u3 Yapkacap B umcae rJasBHBIX JHHHIA
BbisiBjienbl: 3,52(8); 2,83(9); 2,49(9); 1,520(7); 1,775(10); 1,096(7). Ila-
paMeTpel neMeHTapHoil aveiikn Mn-asanTa M3 TOro Ke NyHKTa Clefylo-
mue: ag — 4,83; by — 10,46; ¢o — 5,94 kx.



dasgant — oueHb pejKHil MHHepaa B rpanuTHeIX nopojax. B Kypa-
MHHCKOM XpeOTe OH NPHYpPOuCH K IIJTHPOBHAHBIM [E€rMaTOMIHBIM TeJaM,
3ajieraiollliM B BHcAYeM OOKY MOJIOTHX arvIMTOBBIX Jaek B alsfiCKHTOBOM rpa-
Hute Yapracapckoro maccusa. Lliupbl okpyraoii ¢opmbl, pasmepom oT He-
CKOJIbKHX CaHTHMETPOB J0 O M, CJOXeHbl KBaplem, MHKPOKJHHOM, dasfin-
TOM H B [OAYHHEHHOM KOJHYecTBe anbOHTOM, OPTHTOM, OGHOTHTOM, HJbMe-
HHTOM, MAarHeTHTOM, reMaTHTOM, (PepryccOHHTOM, LHPTOJHTOM H TOPHTOM.

B UYartkaasckom xpebre Mn-hasanTt BcTpeueH B aHaJOTMYHBIX KBapll-
(hafaHTO-MOJeBOINATOBLIX LLIHpaX, JOKAaJH30BAHHBIX B IpaHHT-mopdHpax
annKaabHoll 30HB TyIOKCKOro HHTPY3HBa (BepXoBbe pyubs 3akcaii, 6acceii
p. Kacana). [laupel unoraga nporarupaiores nonocamu 15—20 m u moul-
Hoctbio 0,5—1,0 M u npuypoyeHnbl K MNOJOIHUM y4acTKaMm KPOBJH MaccHBa.
Kpome Toro, peikne 3epHa (pasiinta HaiileHbl B CAMHX TpaHUT-IOPpHpax.

Mn-dadaauT A0BOALHO JErko H3MeHsieTcs TOJ BO3JeiCTBHEM THAPOTEp-
Ma/lbHLIX pPacTBOPOB, 3aMellasch arperatoM KBapla, MarHeTHTa, KeJlpHTa,
deppodananuTa H reMaTHTOM.

Fe-dasaut (tamackut)—(Fe’t , Fe'™ ,Mg)_g [SiO,],

Geppucdanaut Buasaed M. B, I'maz6yprom, I'. A. Jlncuuunoit n ap. B
Japxacapckom rpanutHom Maccise, M. E. CmopukoseiM B AmtckoM rpa-
HHTHOM MaccuBe Kypamuuckoro xpebra u H. H. Kpuckesuu B Tylokckom
TPaHATHOM MaccHBe B LeHTpaabHOIl yactH YaTkaabckoro xpebra.

3a geppudasanr M. B. ['uusbypr ¢ coaBTopamu npHHHMAa0T cTabH/b-
HYIO pa3sHOBMAHOCTL (PasiinTa, BOZHHKHOBEHHE KOTOPOH 00ycJoBJeHO nepe-
xonoM Fe?* B Fe*t, noxoxyio na tanackur (Huxurnn, 1936), Ho otauuaio-
myrocst ot Hero GoJsee BhicokHM cojep:annem Fe,Oy (B 2—3 pasza). «Dep-
pudas/IHT He MHHepaJ, HO H He CMech ABHBLIX MHHEpPaJiOB, MOITOMY OH Ha-
3bIBaeTcs MHHepaJjoM ycaoBio» (['nnzéypr u ap., 1962).

Popma kphcraanios deppudasiiTa TOMHO NOBTOPsET (Gopmy Kpucrtal-
0B Mn-asanrta, Ha MecTe KOTOPOro OH BO3HHK, HO CMAilHOCTb OKa3biBaeT-
ca uHofi. OHa pasBHTa B Tpex HaNpaB/eHHSIX, NepeceKkaloluxcs IoA yr-
Jaom 60°.

MukpotBepaoctb 572—744 ke/mm® (5,1—5,8 no wkaae Mooca). Mu-
Hepaa obaagaer cpelHeil  37JeKTPOMArHHTHOCTLIO  (BOCHPHHMYHBOCTb
57,7 - 10~ cM®/2), napaMaruuTHELIL.

Deppudasaur Henpoapayed H TOJbLKO B OYeHb TOHKHX Cpe3ax MecTaMu
NPOCBEUHBAET TeMHO-OYpBIM I1BETOM, B MOJHPOBAHHLIX IIJAHGAX TeMHO-ce-
P, ¢ oTpaxaTeabHOoil cnocoGHOCTLIO MeHbLUell, ueM Vv MarHetHrta. MiHe-
paa to caabo auusorTponeH, To 6JH30K K H3oTponHomy. N=1926—1957.
¥Ynenwnsiii Bec 3,90 (Hapkacapni).

Xumuyecknit cocras Qeppudasanta Henoctosiied, oco6eHHO B OTHOLIE-
nun cogepxannst FeO n FeyOs.
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Koumn onenm Yapracapn Awm  Taaraexum u3
odp. 3 o6p. 4 odp. 6 Tuceapa

S10, 30,48 29,02 30,18 29,87
T‘Og 0,07 0,06 Cﬂ. 0,08
Al,O; 0,37 = 0,74 i
Fe,03 32,10 47,18 45,74 12,07
FeO 26,77 12,53 15,14 54,88
MgO 0,10 0,70 0,28 2,54
MnO 7.96 7,55 5,49 0,02
Ca0 0,82 0,77 0,40 0,20
Zn0 — — 0,35 —
Na,O 0,14 - — 0,71
KO 0,08 — - 0,08
—H.,0 Her 0,46 — 2
~H.0 0,80 2,07 1,92 -
Cymma 99,78 100,34 100,24 100,45
[Mpumenaunne Q6p. 3,4~Fe-¢baanur B KPYTNHO-
3epHICT BIX WAHPAX B ansckuTonoM rpanute, f—Fe-dasant
B KPYVITHO3EPHHCTBIX TIAHPAX B  PAHUTHOM  Maccube.
Auvamituk E. M. Jlomeiiko (Cunzéypr o ap.. 1962, no %
E. M. CMOpYKOBY); TamacKHT H3 KBapIil-NOJIEBOMNATOBLIX
maupos B rpanaronaax (Huxunrun, 1936).
g
CrexkTpaJbpHbIM aHaan3oM B deppudasante
ycranoBaena nmpumech Zn, Cu, Mo (Yapkacaps)
u Zn, Cu, Sc, Pb (Aurr).

Peurredorpammer heppudasanta n3 Yapka-
cap MoKasanH, YTO 3HAYeHHe MeXKIJIOCKOCTHBIX . e
paccTOSHHA ¥ HHTEHCHBHOCTb JIHHHHA OJH3KH K 4121037 & 5 4 cm 107
OJIUBHHOBLIM, HO He BIIOJIHE COOTBETCTBYIOT ¢hasi-
auToBBIM. Mn-tasaur, npokanenusiit 1o 600° u
800°, man nudpakUHOHHVIO KapTHHY, COOTBET-
CTBYIOUIVIO TAKOBOi npupoaHoro ¢deppudasaura,
xortopeiit npu 800 1 900° npespauiaercs B cMech W
reMaTHTa H KpemHe3ema. Ha ocHoBe mopouwko-
rpaMMbl BBIUMC/JAEHBl TapaMeTpel fuefiku, pas- 47271087 5 5 4 om™100

. [~

H_ble: 4o —4,71; bo—10,5; Co—6,10 Kx (Hap- Puc. 21, Kpusbie undpaxpac-
Kacaphl). HOrO CHEKTpa MNOrJOMIEHHS:

[Mpunannexknocts QeppudasiuTa K MHHEPA- | oovoenura: 2 Mu-gasanra;
JlaM TpYIIBl OJTHBHHA NOJATBEpXJAeHa HCcaenoBa- 3 f— ¢eppu¢|mnma. 5—dananTa,
HUAMH B Jnyuax HHGpakpacHoro cnektpa. Cmekt- " it ‘iﬂf e
pel  norJoueHuss ¢operepura, Mn-dasaura,
Fe-dpasanura, npokanenuoro npu 200° u 400°, u dpeppudasaura B nemom 6aus-
ki (puec. 21).

Ha nuddepenunansroi kpusoit Harpesanus deppudasanta us Yap-
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Kacap naGmwoaaercs asa sddekra: npu 300°, coorBeTcTBYlOUIMI Aernapa-
Tanun aumonnta, npn 700° — ofpaszoBanuio reMariTa.

Deppupasanr ns Yapkacap, Tyloka u Awra npejacrasasier coboil npo-
AYKT npeepaierns Mn-pasanta. B mandgax npeppautenne Mn-aannura B
Fe-pasaur npocaexubaercs NOJHOCTBbIO. 3aMelleHHe HAUHHAETCH [0 Tpe-
IHHKAM CnaiHoCTH, PAacnpocTpaHsasck Ha Bech KpucTtaada. Pacnaa npouc-
XOJHT 3a CueT NPHBIOCA KHCJAOPOLA BO3AyXa B OTKPLITOI cHcTeMe 613 no-
BepxHocTH. 3asepialolleil crafiveli pacnaja sipasercda 00pa3oBaHue [ICeB-
novopdo3 kBapua u rematnra no ¢eppudasanty (Funsdypr u ap., 1962).

I‘pyrma MOHTHYENJIHTA

MoutHueanur—CaMg[SiO,]

MouTHueNTHT H3BecTeH B paiioHe 'aBacaa (Yatkanwckuii xp.), B [les-
YYKOBCKOM Mectopoxaennd Kancajfickoro pyasoro noasi u B Kyprawmun-
kave B Kypamunckux ropax (Banpanos, I'onoeanos, Xomxarenes, 1958; Xo-
Katenes, 1964; bapnanos, 1965; pannsie 3. M. [IpotoabakoHoBOIl).

MonTtiuenauT caaraetT MeJNKO3epHHCTble arperarbl. 3epHa H30METpHU-
Hble, VrJOBaTble M B BHIE BbITSHYTHIX IIECTHYTOJbHHKOB, pasMepoM
0,1—1,5 mm.

LlgeT MuHepasa CBeT/IRI, cepoBaTO-3eMeHblfl, GJecK CTeKJsSHHbI, nepe-
XoAdAWHMi B KUpHEIH, yaenbHuH Bec 3,01 (Leruykoska); 3,19 (Kyprawmnu-
Kam), TBepAOCTb 5,5,

OnrHyueckHe CBONCTBA MOHTHUE/MIHTA HECKOJbKO KoJaehJITes 3a cuer
npumeceit Fe, Mn u ap.

Homep Meemo s3snmusi Ng Nm Np Ng—Np =2V Agmop
o0p.
1 lasacail 1,660 — 1,646 0,014 - Xoxarenes,
1965
955 [lleBuykoBCKOE 1.653 — 1,644 0,009 — [lo 3. M. Ilpo-
MECTOPOXK LeHHE TOAbSIKOHOBOH
1025 To we 1,652 — 1,640 0,012 —
- Kyprawmunkau 1,670 1,663 1,660 0,010 76 bananos, IN'oao-

sados, 1958

XHMHYeCKHi cocTaB MOHTHUeIMTa M3 KyprammHkana ot/iMuyaercs Mmo-
BellIeHHBIM coflepxkannem Mg, Fe?+ u HyO 3a cuer mpumecu dopeteputoBoi
MOJIeKyJbl, ceprmeHTHHa u Maprtura (Bec.%): SiO, — 37,30; Fe,O; — 3,90;
MnO — 0,08; MgO — 24,93, CaO — 33,80; H,O — 0,42; cymma — 100,42.
Ananntuk E. @, Kacesanosa (Banasos, Fososanos, 1958).

MexnaockocTHble  paccTosiHMsi peHTreHorpamMmbl 13 KyprammnkaHa
COOTBETCTBYIOT 3TasoHubiM: 2,63(10); 1,807(9); 1.592(7) (bagaaog, [Noao-
BanoB, 1958); u3 Kaucas 2,61 (10); 1,800 (10); 1,582 (9) (mo 3. M. Ilpo-
TO/bLAKOHOBOI ) .
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Ha nepeunciaenHbX MECTOPOK/LeHHAX MOHTHURJJINT NPHYPOYEH K cKap-
nam, B [apacae MenxozepHHCTASsT MOHTHYENNHT-CIEPPHT-MEJIHIHTOBAA M0-
pola pasBHBAeTCsi Ha KOHTaKTe JeNOJOMHTH3HPOBAHHBIX M3BECTHSIKOB C
rabopo-1HoOpHTaAMI.

B KypraunHkane MOHTHUe/JIHTOBBI CKaPH 3aJjeraeT Ha KOHTaKTe cHe-
HHTO-THOPHTOBLIX HHTPY3HBOB € A0JOMHTAMH JLEBOHA.

Ha IleBuyKOBCKOM MECTOPOXKAECHHH MOHOMHHEPAJbHbIE€ MOHTHUYE/IHTO-
Bble i IpaHyuallliie ¢ HAMH NHPOKCEH-Be3yBHAHOBLIC CKAPHLL JIOKAJAH3YIOTCH
MEKIY MHTPY3HBHBIM MaccHBOM rpannT-nopdupa u ussectusixamu. Ilo son-
pocy o redesuce MuHepaaa OGOJNLUIMHCTBO HCCAELOBATE/Ie CKJAOHATCS K
MHEHHIO, YTO 3TO NPOAYKT CBOe0OGPa3HOTO KOHTAKTOBOTO Mpolecca, Ui coc-
TaBa KOTOPOro BecbMa xapakTtepen HegoctaTok SiOg, npHBOAAIHH NpH Mpo-
4PN PABHBIX YCAOBHSIX K 0OPA30BAHMI0 HACHIEHHBIX OPTOCHIHKATOB.
M. C. Kopxuncknit (1940) orTinocHT nopojsl resieHHT-MOHTHYC/IHTOBOI (ha-
UK K 06pa3oBaHHsAM CPABHHTEJbHO MaJbiX TJ1yOHH.

[pynna rpanata —A;B,[SiO,],

rae A—Ca, Mg, Fe®™, Mn** ; B —Al, Fe**, C*t, Ti,Mn®*",V, Zr

B pesyabraTte H3ydeHHss MHUHEpPAJOrHH JaHHOH TPYNNbl Ha TEPPUTOPHH
Y3bekncrana BbIIeJIeH cJeAyIOULHil Pl MHHepaJoB: rpoccyasp, V-rpocey-
Jsip, Tpoccyasp-anapajaiT, aHJApajuT, WOPJOMHT, aJbMaHAHH, aJdbMaHIHH-
crneccapTHH, NHPOIN-aJbMaHHH.

I'poceyasp —CazAly [SiO]y
V-rpoccyasp—Cay(ALV). [SiO,],
I'poccyasp-anapanut—Cay(Al,Fe’™ ), [SiO,],

Angpazut—CazFel™ [Si0,],

Munepannl rpoccyasap-aHApaanTOBOrO psijla pacmpocTpaHcHsl Hanbo.ee
wHpoko. Kpynnele MonoMuHepaibible CKOMJAeHHs WX H3BecTHbl B YaTkadgo-
Kypamuickux ropax n 3anaznom YsOekucrane B CKapHOBO-TIOJHMETaIH-
YecKHX, CKAPHOBO-MArHETHTOBLIX H CKapHOBO-LIEENHTOBBLIX MECTOPOH/le-
Huax. B IOxnom Y3bexkncrane pacnpoctpaHeHbl MeHblIe.

Brnepsele rpanatel ynomunalotces B paborax M. B. Mymkerosa (1870)
u I'. J1. Pomanosckoro (1884). Ha mupokoe pacnpocrpanenne nx ofpaTtuin
BHHMaHHe IepBhle HecaenoBatenu YaGekucrana — C. ®. Mamkosues
(1928, 1935); B. H. Hacaenos (1935); M. B. diwraes (1935); 10. A. Apa-
nos (1936); ®. 1. Boawdeon (1935); A. B. Baraaos (1940); 3. A. Kopo-
aesa (1941); E. A. Kaprnosa (1944); X. M. A6aynnaes (1947 wu mp.). B
nocaefylomune rojabl OOJbIIKM KOJJEKTHBOM HCCJeloBaTesieil H3yueH XHMH-
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yeckHnil cocras I‘pallaTOB, YTOUHEHbI TeéHeTHYEeCKHEe THIbl H B3aWMOOTHOLIE-
HHUA ¢ COH])OBD}KILE!I-OLLIHMH MHHEpdJ1aMH.

HomeHnkaartypa rpanatoB aHipaiuT-rpoccyasapoBoro psaga 6bl1a paspa-
6oTaHa MHOTHMH Hccaea0oBaTe/IsiMH. HaMH Gbl.ﬂil np}-msrra YCTaHOBKa
A. Tl. Tpynesa (1964), cornacHo KOTOpOil B OCHOBY Ha3BaHHS MHHEpaJibHO-
ro BHJA MOJIOKEHO coJep:KaHHe anapaautosoii cocrasastouefl. On npenso-
KHJ BBIAEJHTH TpH rjaaBHEIe pHSHOBHILHOCTPI KaJlbIIHEBLIX T'PaAHATOB: FpOC"
cyaap, copepxauwui or 0 no 35% anapaauTOBOll MOJEKYJBl, Tpoccyasp-
auapanut — ot 35 no 65%, anapaaur u mopaomur — >65°. OnucbiBaemble
MHHepanbl 4alle BCEro BCT}')@‘!E'IFOTCFI COBMECTHO, H ﬁez TOHKHX HCccJeaona-

Puc. 22. ®opMbl KpHCTAAMOB rpaiata rpoccyiiap-anjipainToBoro
panxa:

I—3—wu3 Jlaurapa (Macuukos, 1951; Prvckaa-Kopcakowa, 1956), 4—5—un3 Haknana
(Hemaunaon, 1958),

HUE OTHECTH MX K TOMY HJM HIOMY BHAY HEBO3MOXKIO, B CBA3H C 4YeM IpH-
BOJANTCS HX 001as XapakTepucTHKA.

['paHaThl BbIAENAIOTCS B BHAE CIVIOUIHBIX CJAHBHBIX Macc, 3epHHCTHIX ar-
peraToB ¥ Xopoluo o6pa3oBaHHBIX KPHCTAJNIOB H HX CPOCTKOB. Pasmep KpHc-
TAMI0B KosebJercss OT AECATHIX HoJeld 10 2—3 MM, B €IMHHUHBIX CJAy4asix
nocturaer 1—3 cm. Camble KpynHble KpHeTadanl rpanarta (o 10—15 cm) —
BcTpevatotest B JIsurape (Msicaukos, 1951) B Buze pomGojnonexkasipa, Ter-
paroHTPHOKTAa’Apa M KOMOHHALMIT 3THX ABYX (opm (puc. 22).

Ha kpucrannax rpanara u3 Jlsaurapa nabJiofajach B Npollecce pocra
cmena Gopmet (110) B simpe ua (211) Bo BHewmmHeil orpaHke (CaxoHeHOK,
Pumckasa-Kopcakosa, 1964).
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Oxpacka rpanata camasi pasHoo6pasnas. I'poccynsp Gonee cBeT/IBIT —
Geblil, CBeTJ0-3eJeHblil, CBeT/I0-2Ke/Thli, PO30BbIil, HO BCTPEYALTCH KOpHU-
HEBBHII H cepoBaTo-Oyphlil. AHApPaaHT M rpoccyisip-aHApPajHT OKpalleHbl B
KOpHuHeBble, 2KeaThle H 3eJeHble LBeTa pasHLX OTTeHKoB. 'paHatnl 3aman-
HOro ¥30eKHCTaHa HMEIOT YeTKO BbIpaKeHHbIH Oojee SPKHI KpacHOBATLIi
OTTEHOK 3a cueT MOBLIIIEHHOr0 COACPKAHHA B HUX aJLMaHAHHOBOTO H crec-
CapTHHOBOIO KOMIIOHEHTOB. B CJAMBHBIX rpaHaTax Okpacka oObIMHO pacnpe-
JeJisieTcsl paBHOMEpHO, a B KpPHCTa/JlaX — uacTo 30HaJ/bHO, B LleHTpe GoJee
rycrasi, B nepudepnueckux uactax — GoJjee cBersasi. B HeKkOTOPLIX KpHuc-
TaAJax Pe3ko oKpallieHHble 30Hbl MHOTOKPATHO YepeayloTcs.

CinBHbBIE rpaHaThl Hellpo3pauHble, KPHCTAMIHYecKie — OT IPO3PAYHBIX
10 NPOCBEUHBAIONIHX, OJECK CTEKJSHHBIN, TBepaocTb 6,5—7. YaeabHHI Bec
rpanatos koJebaercs B mpepeaax 3,501—4,03, uto cBuperenbcTByeT 06 H3-
MEeHEHHH cOCTaBa MHHepaJja OT YHCTO TPOCCYJSPOBOrO 10 aHApagHTOBOTO
€ MPHMECHIO MHPAJALCIHTOBLIX MOJEKYI.

Mecmopoaicdenne Vaeaouniii gec Asmop
KypaMHHCKHE TODH

[Tupmupad 3,86; 4,03 M. M. Monceesa
Kypycait 1 3,59; 3,70; 3,76; 3,86
Kypycai Il 3,60; 3,61; 3,62; 3,63 3.67

3,69; 3,76; 3,85; 3,88; 3,90
Kypycaii, yyactox
JlarepHslii 3,63; 3,72; 3,80; 3,90
[lleBuykoBcKoOE 3,73, 3,9 3. M. [lporoirsikoHosa
Haknai 3,70 WUemauaos, 1958
[Tepesaabhoe 3,603; 3,610; 3,631; 3,713 boaavipena, 1966

3,729; 3,737; 3,786;
3,822; 3,849; 3,846; 3,863;

3,888

YUarkanbcKkue rophb
Mafinanran 3,702;,3,59 [Tosapenunix, 1951
Kapaapua 3,53 Eunkeer, 1958

Hyparunckueropm
Jlsiurap 3,678; 3,701 Msacnukon, 1951
Temupkatbyx 3,65; 3,59; 3,53 Bananos, 1951, 1957

3upabynakckHe rophl

WHrnuka 3,687; 2,585 H. B. Jluuenmaiiep

['panatsl ¢ yleabupim Becom 1o 3,70 samerno Gosmee cBeTaible (rpoccy-
Jisipbl), a GoJee TsXKeble == OOLIYHO KOpHUHEBbie, 3eJieHble W SIPKO-KeJqThie.
B wandax B npoxopsileM cBeTe rpaHarel GOJblIell YACTbIO GecIBer-
lble. HauGonee TeMHble pPa3HOCTH (aHAPaAMTH) ca1a60-pO30BaThe, KEATO-
BaTble, sesieHoBaTble. CMBHEIE TPaHaThl HOPMAJAbHO ONTHYECKH H30TPONHbI
H rpasil MeXNy OTHAeNbHLIMH 3epHaMu He BMAHO. Kpuceranauueckmne pas-
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HOCTH, KaK MpPaBHJO, AHOMaJbHO aHW30TPOMHEI CO CIAGLIM IABYIPEIOM/IEHH-
em (0,002—0,009), o6HapyxHBaeTCs CJI0KHOE CEKTOpPHAJbHOE H 30HAJbHOE
JIBOHHHKOBaHHe. [lepBbie COCTOAT H3 HECKOJBKHX MHPpaMHJ ¢ o0luell BepIuH-
1i0fi B llEHTPe KPHCTaaaa, BTOpPbIe THMHYHBIE AJS aHApPaIHTa, pacrnoJiaraioT-
csl mapaJgnelbHO TPaHAM KpPHCTaJja.

[Toracanue 30oH npamoe. OTAe bHEe 30HB OTJIHYAIOTCA IPYr OT Apyra
[I0KasaTeJsaMH NpeJoMJaeHns, pasHuna nocruraer 0,065, 4To CBHIAETENBCTBY-
€T 0 3HA4YHTEJbHOM pa3JIHUHH B HX XHMHuecKoM cocraBe (Pumckas-Kopca-
KoBa H 1p., 1964). IToxasaresn mnpensomaenus kosedaiorea ot 1,730 no
1,890, 7. e. B mpelenax 3HaYeHHH MexXKIy rpOCCY/ISPOM H aHAPALHTOM.

Meecmopoxcdenue N Asmop
Haknaii 1,751 WMemauaos, 1958
Aurpen 1,760 [letpos, Pybauos, 1960
Kapama3zap 1,730; 1,870 Japuxos, 1959
[lepeBaabnoe 1,754; 1,767; 1,782; Goanvipesa, 1966
1,822; 1,828; 1,890
Maiiganran 1,810; 1,830 ITopapennbx, 1951
Kapaapua 1,735 Enukees, 1948
KoliTam 1,745; 1,764; 1,765 Kopoaesa, baranos, 1941
Murnuka 1,763; 1,753; 1,738; 1,755 3. A. Kopoaesa
Jlaurap 1,776; 1,742; 1,778; 1,756; H. B. Jlnuenwmaiiep
1,760; 1,750; 1,726; 1,746; A6nynnaes, 1947;
1,748; 1,762; Msacnuxos, 1951;

1,748; 1,659; 1,752; 1,766; Pumckan-Kopcakosa
1,780; 1,778; 1,752; 1,774, H ap., 1964

1,763
Temupkabyk 1,752; 1,744; 1,740; 1,741;

1,732 Banasos, 1951, 1957
Yawrene 1,734 Manokuua, 1952

B rpanaTtax rpoccynsip-aHApPaZHTOBOrO cocTraBa ¢ mpeobiagaHHeM rpoc-
cynsipoBoii Mosekyae (60—809%) H3 CKapHOBO-IIEENHTOBHIX MECTOpPOXKIe-
nuit JIaurap, Kofitam u SIxToH ¢ noHuxeHHbM cofepxannem CaO snaueHus
napaMerpa KpPHCTAJ/IHYECKOH peIIeTKH Qo H ee 00BbEM YMEHbINAIOTCA OT

]
11,875 no 11,701A (Mcmanaos, Ckaukosa, 1971).

XHMHYeCKHil cocTaB rpaHaTOB H3YyuyeH AOBOJNIbHO Xopomo. Mmetores 108
MOJMIHBIX XHMHYECKHX aHaJIH30B 00pa3uoB H3 32 00BEKTOB, OCBelLAIIHX
COCTaB IpaHaTOB pAa3/JHYHLIX TeHeTHUECKHX THIOB H3 BCeX pErHoHOB
(taba. 5).

Ananusbl nepecunTansl Ha ¢opMmyJsbl H3 pacuera Ha |2 KHCAOPOIHLIX
efuHnn (tabs. 6) M Ha MHHaJBHBIH coctaB (Taba. 7). [lo coctaBy rpaHathl
COOTBETCTBYIOT TpOCCyJspaM H aHApPaiHTaM H NPOMeXKYTOYHOMY 4JeHy —
rpoccysp-aHipamguTy.

CpaBHuTe/NbHBIC JaHHble aHaJH30B TpaHaToB MO OTIEJbHLHIM perio-
HaM H TFeHeTHYECKHM THNaM NO3BOJAIOT BbIABHTL ONpeliefleHHbie 3aKOHOMep-
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HocTH. Tak, B CKapHOBO-IUEEIHTOBBIX MECTOPOMACHHAX 3anaaHoro Y30ekH-
cTaHa pasBHT rpoccyasp, comep:kaumii or 59,2 mo 91,7% rpoccyasaposoi
MoJeKkyael, B cpeadem 68,0%. B cxkapnoBo-noanMeTaiHdecKHX MecTOpo-
HIACHHAX K}'paMHHCKOFO xpeﬁra rpanar IpeicraB/ied Trpoccyadp-aHipain-
TOM, AHAPAIHTOM H pexe rpoccyasipoM. ITo mauueiM mepecuera 37 noaHbix
XHUMHYECKHX dHaJIH30B, cpeﬂ.uuﬁ COCTaB rpaHara H3 NOJIHMeTaJdJlHYeCKHX Me-
CTOPOMK/€HHA COOTBETCTBYeT aHApaiuTy, cogepmxaulemy 67,0% anapannto-
BOil MOJIeKy.bl. B CKapHOBO-MAarHeTHTOBLIX MecTopoxaeHusax Yarkano-Ky-
pambl pe3ko mpeoGaajaer aHapaiuT (B cpenneMm, u3 32 anaau3os, 73,3%
aHJpajJHTOBON MOJeKyabl). B 3oa0TopynnoM mecropomxaenun Yamak rpaHat
npejacTaBied aHapaguToM (B cpenHem 89,2% aHIPaaMTOBONl MOJEKYJbI).

Marepuans mo rpasataM Y30eKHCTaHa MOATBEP/IH/H BbISBJICHHYIO pa-
Hee CBf3b MEXAY COCTaBOM TPaHATOB H THNMOM pyronocHoctH (Kapnosa,
Upawenues, 1954; Coboaes, 1964; Mcmanaos, 1969).

OTtMmeuaeTcsa NOBbILIEHHOE COAEpKaHHe ClMeccapTHHOBOH H aJbMaHIHHO-
BOH MOJIEKYJ B TpaHaTax H3 IIEeNHTOBHIX MecTopoxaeluil 3anaaHoro Y3abe-
KHcTana (B cpeasem 3,8 u 5,1%) mo cpaBHeHHio ¢ rpanaTaMH CKapHOBO-MO-
Jgumeraiunnyecknx (2,4 u 1,1%) u CKapHOBO-MarHEeTHTOBLIX MECTOPOMAEHHH
(1,6 u 3,7%) Kypamul. BoifiBneHo Heckolbko 6ojiee BLICOKOE COIepKaHHe
NHPONOBOH MOJEKYJbl B TPaHATaX H3 MNOJHMETANIHUECKHX MECTOPOMKICHHH
KypaMHHCKHX TOp.

[To maHHBEIM CHEKTpaJabHLIX aHaJW30B, B rpaHatax Kypamuuckoro xpeb-
Ta HMeeTcs locTosinias npumech Cu, Ag, Zn, Ga, Ge, Pb, V, As.

B rpauarte u3 sonotoro Mecropoxaenus ITupmupa® cozepxurcs B cpel-
Hem 26 e/T repmaHHd, H3 CKapHOBO-MarHeTHroBoro YoxazamOymak — 7, u3
CKapHOBO-IIeeIMTOBLIX MeCcTopoXKAeHHH 3anaaunoro Ysbexkucrana: Jlaurap —
13, Koiitan — 8, Muruuke — 22 (Mouceesa, 1969; barposa, 1967, Kyuyko-
Ba u 1p., 1971).

FpaHaTm CKapHOBO-MarHeTHTOBLIX MQCTOpO)K,H.EHHLUi L‘IEITKE!JIO-KypaMb] H
poroBukoB 3anaanoro ¥Y3bekucrana copepxkat 2000 e/r onoBa (MblLHKKO),
146 (Unmran), 225—1330 (Kapaksis-Anayabran), 315 (Jlsurap), 310
(Kofitamr), 1200 (Kapatiobe) (Kaxxapos, 1959, 1969; HMcemaunos, 1971).
B rpoccyssipe u3 poroBukos Temupkabyka comepxkurcs 1300 e/t SnO, (Ba-
najos, 1957).

ITo cpaBHennio ¢ KypaMHHCKHMH rpaHaTh 3anafHoro YaGekHcTaHa H
YaTkana XapakTepH3yIlOTCSl MOBHIIIEHHON OJMOBOHOCHOCTBIO. B rpanarax Yar-
Kaja ormeuen Gepuaanfi (0,006—0,115%) (Kaxxapos, 1969). Enunnunbie
npo6bl MOKa3aJJu Hanuuue cepefpa B rpaHaTax H3 CKapHOBO-MOJHMeTaJliH-
yecKHX MecTopoxaenuit — 104 e/t (Mouceesa, 1969). B rpanarax u3 Jlsan-
rapa 1 Kofirama (Mcmaunoe u ap., 1971) conepikanue rannaus 6JH3KO
ka1apky — 15 u 13,5 2/r.

B UYaTtkano-KypamMuHCKOM pernoHe rpaHatel rpocCyJisp-aHApafHTOBOTO
psila NPHHEMAIOT ydacTHe B CJeAylolHX 006pa3oBaHusX.
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XHMHYECKHA COCTAR rpanaToB

HD;EP MecTopoxaenne Pyanas dopmauun Xapswzepuctaua —
obp. MuHepana S10, I Ti0, l AL, | Fe,0,
l. Kypamunckuit
['poc
1327 | llenrpaanubiii | CkapnoBo-noau-| Monomuuepansubiii| 38,70 Ca. | 18,74| 2,90
Kancait MeTajanvecKas| CKapH
1 | Kancaii AnomaabHo-aun3o- | 33,60 0,00 | 27,58( 2,07
TPOMHBIH rpoccy-
a8p B CKapue 37,76/ 0,56 | 15,61) 7,99
la | [lepesansHoe
92 |Haknmai Ceetao-kopuune- | 38,98 0,55 | 18,80| 4,32
BRIl rpoccyasp
B CKapHe
855 | Tamdynak I'poccyasp B ckap-| 34,26( 0,20 | 27,35] 4,42
He
866 34,64 0,13 | 29,57| 4,90
2703 35,44] 0,20 | 25,56| 4,24
I'poccyasap-
5787 | Typanranl Ckapuoso-we- | Causrofi Gumera~- | 39,18] 0,40 (12,60 111,87
Je3opynHas coMaTHaecK il
. CKapH
5683 |[To we 37,23| 0,00 | 8,28 [19,80
752 | Kypycai I CKapHOBO-TIOIH- 36,70| 0,12 | 7,15 |21,32
MeTaaInyeckas
5540 | Kypyecaii, [1po- 37 29( 0,17 | 7,46 (20,44
MeXyTOUHOE
5584 | Kypycah, .Bo- 37,50] 0,45 |15,03 | 9,64
JoKayKa*
3 | Llentpaanublii 35,64| 0,20 13,74 {10,52
Kancail
4 | Oxkypray, Ax- Tpy6uatas ckapno-| 36,98/ 0,10 | 9,51 (19,09
. Taum Bafl 3a1eWKb
5 35,36) 0,05 | 8,71 [21,46
Amnnpa
‘6 | Typauranb CkapHoBo-wene-| bypetit awapazur | 34,11} — 11,75 32,65
o 3opynHas B CKapHe
7 37,20( 0,00 | 0,05 |29,14
555 | Typaurast Cxapuoso-xe- | [Tpoxuiok wearoro| 35,55 0,00 ( 1,48 (27,87
H nesopyaHas anapamuta B Ou-
i MeTacoMaTHuec-
KOM CKapHe
5788 |llenwrpaanuplii | CKapHOBO-MOJH- 36,37( 0,08 | 3,24 (25,57
Kanca#i MeTalIHyecKan
52

rpoccyasp-aHipaJAHTOBOro psjia

TaGauwna 5

EHThl
AHAINTHK AsTOp

FeO ‘ MnO | MgO I CaO I npouse cymma

xpeber

cyasp

0,80 |2,351|0,80 | 34,90 0,52 99,71 — TMonos, 1960
0,8210,57 (1,50 | 31,16 0,68 97,98 | B. E. Kyreiiuukos | Apanos, 1936
1,16 1 0,14 , 0,22 | 36,40 — 99,84 | T. M. IOposa Goaawpena, 1966
0,00 | 0,05 | 0,37 | 36,56 - 99,63 | M. M. Mcmaunon HMemannos, 1958
1,14 11,17 | 0,86 | 30,00 - 99,40 —- H. H. Kopoaesa
0,71 10,95 | 0,66 | 30,60 - 102,16 -

0,71 ] 0 36 | 0,92 | 30,95 e 98,38 —

anipaauT

1,29 10,75 | 0,70 | 32,31} 0,66 100, 16 - Tapacon, 1967
0,36 | 0,78 | 0,40 | 33.04] 0,24 100,18 -
2,52 11,281 1,25 | 29,66 —_— 100,00 | P. A. TiomeHeBa Mowuceesa, 1956
0,64 | 0,64 | 0,45 | 32,62 0,26 99,97 — Tapacor, 1967
0,50 | 1,80 ] 0,59 | 33,68/ 0,92 100,11 —

1,19 10,06 | 3,70 | 35,20 — 100,25 — [Tonos, 1960
— 10,74 | 0,47 | 34,72 — 100,61 | P. E. flkyGosmu Boandcon. 1952
- 1,88 | 0,45 | 32,20 — 100,11 | B. M. Cennepera

ANT
0,83 11,10}0,58] 28,71} 0,75 09,73 — Iosipkos, 1941
1,04 10,79 | 0,22 | 30,20] 2,49 101,13 —

0,43 | 1,60 | 0.64 { 31,26 1,44 100,17 — Tapacos, 1967
0,57 | 0,90 | 0,50 | 32,38 0,60 100,21 -




IMpomonx, TaGauupr 5

Homep [T T || SR — XapakrepucTuka Komno
obp. P e yau pMan MHHepana SI0, \ TiOs l AlyOg | Feq 0,4
970 | Yoxanambynaxk | CkapHoso-we- | Bumeracomartuyec- | 36,000 0,15 | 4,57 | 23,98
109] JlesopynHas Knil ckapH 35,00{ 0,12 | 0,60 | 30,46
1344 35,02 0,31 | 2,00 | 28,26
474 34,12 cn | 4,18 | 28,68
641 35,28| cm | 3,40 | 28,12
84741 36,06 — | 0,54 | 29,09
85219 34,74, — | 0,721 29,56
7180 | Artxynak 37,22/ 0,15 | 1,67 | 24,44
6a | Kypycaii I Cxapuoso-nonu-| [He3za auapanuta | 35,96) 0,01 2,31 | 28,16
MeTanrnueckas| B TpySuartoit
CKApHOBOIi 3ane-
WA
737 | Kypycaii 11 36,42| 0,01 | 3,31 | 25,56
327 | Kypycai | 36,92 0,00 | 1,83 | 28,40
1la | CeBepHblit 'He3za u BKpan- 35,72 0,02 } 1,54 | 28,80
JI#aHraaslk JNEHHOCThL IKEJTO-
ro aHApagHTa B
WHI000pasHoi
CKapHOBOIl 3aie-
WH
8 | 3amanusiit ueaxa weatosarto-| 34,39| 0,00 | 2,92 | 28,68
Jlxanransix 3ej]eHOro amjipa-
aHTa B TpyGuaroit
CKapHOBOH 3aJe-
KK
9 | Llenrpannuntii Augpamut B TpYyG- | 35,55 — | 2,26 | 27,36
Kauncai 4aroi 3ajexu
10 | 3amanusiit Kau- To ke 34,000 — 3,27 | 28,68
cait
794 | Oxypray, llles- Kpucranan kpacuo-| 35,64| 0,30 | 4,96 | 27,80
YYKOBCKOE BATO-KOPHYHEBO-
TO aHIpanuTra B
TpyOGuaToil CKap-
HOBOI 3a/eiKH
30 | Oxypray, Axk- CkapH 37,28 — 1,26 | 26,34
TamI
762 |I'naBHas pyzHas 33,60| 0,00 | 2,68 | 29,92
30Ha AJTBIH-
TONKAaHA
2a | AaTsiHTONKaH, 34,18/ 0,22 | 1,27 | 28,93
[leperanbHoe
4160 32,20/ 0,10 | 1,25 | 30,52
11 35,03| 0,22 | 3,45 | 27,50
12 [Taasuas pyauas 32,26 0,21 | 2,71 | 22,90
30Ha AJTBbIH-
TONKaHa

" 54

HEHTH
AHATHTHE AsTtop
FeO l MnO | MgO | CaO npoyHe cyMMa
1,40 | 0,20 | 0,60 | 33,20 — 100,10 | E. @. Kacbsinosa Barpoga, 1965
0,54 | 0,08 | 0,25 | 33,100 — 100,15
0,37 | 0,10 | 0,80 | 33,30 —_ 100,16
0,72 | 0,42 | 0,00 | 32,00 — 100,12 Ecumos, 1945
1,08 | 0,10 | 0,00 | 31,90 — 99,88
0,42 |1 0,24 0,50 | 32,21 — 99,06 - MscuukoB
0,36 | 0,21 10,20 | 33,27 = 99,06 —
1,46 ) 0,90 ) 0 50 | 29,87 3,37 99,568 | T. M. Cyxoukuna Kaxxapos, 1958
0,00 | 0,67 | 0,61 | 32,23| 0,03 99,98 | T. T. MyxoBa Monceena, 1956
0,00 | 0,63 | 0,52 | 32,40| 0,03 98,88
0,00 | 1,33 11,50 | 29,99] 0,04 100,01
0,00 | 0,65 | 1,50 | 31,50 0.27 | 100,00
0,00 | 1,87 | Ca. | 31,82 — 99,67 | P. E. SixyGoBuu Boasdeon, 1952
1,44 | 0,50 | 0,35 | 32,40 — 99,86 — Ilouos, 1960
0,00 | 0,33 | Ca. | 33,93 —_ 100,21 | P. E. flxy6oBuu Boandcon, 1952
0,72 ) 1,54 ] 0,22 | 29,00 — 100,18 | T. T. MyxoBa IIporoassikoHoBa,
1957
1,44 | 1,42 ] 0,41 | 31,43 — 99,58 — Cotoanes, 1964
0,00 | 1,00 | 0,00 | 32,28 — 99,48 | I1. JI. INpuxuapko | B. K. MeabHHYeH-
KO
0,55 0,46 | 0,25 | 33,05 = 98,91 | I'. M. IOposa Boanripesa, 1966
0,00 | 1,41 (0,86 | 32,60 1,19 99,13 | T. T. Myxosa M. P. Enukeesn
0,22 10,8 | 0,53 | 32,33 0,47 100,61 — Koposesa u ap.,
1961
0,99 | 3,35 | 1,45 | 31,03] 1,09 99,99 — Baranos, 1941
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[Mporoak. Tadauusl 5

HeHTHI

Houep Mecropokaensne | Pynnas dopmauus RepisiapuctRx i
06p. op MHHepasa $10, ] T10, l ALO, l Fes0;
72585 | AarbiHTonKaH, Iaornsii anapanur| 34,64 0,27 | 3,06 | 26,88
MplmnkKoa B GuMeTacoMaTH-
gecKoM Ckapue
72589 34,04/ 0,27 | 3,04 | 28,35
13 | flurukan CxapHoso-men- | JIpyssl anusorpon-| 35,10 0,00 | 1,06 | 30,41
Ho-MounuOgeHo-| HOro aHipaiura
Bas B CKape :
271 | TInpmupad KBapn-kapbo- |Inesna n aunser 34,20/ 0,10 | 1,51 [ 31,93
HAT-3040T0- AHApAJANTA B
pyauas CKapHHPOBAHHOI
KaabUHTOBOI ¥ H-
ae
51-m Ksapu-kapbo- 35,25/ 0,00 | 0,36 | 30,78
HaT-30.10TC-
PyiaHas
161-m 35,00 0,02 | 3,18 | 28,11
27043 | Tawéyaak CxapHoso-noau-| Anapanut 5 ckapse| 39,14] 0,40 | 3,79 | 20,61{
MeTaLIHYecKas 4
27245 34,14/ 0,13 { 1,74 | 28,22
27244 33,83| 0,17 | 3,76 | 27,39|
27634 36,04/ 0,20 | 4,24 | 24,35
36192 | Mbelmnuk KON 36,88 0,27 | 3,09 | 22,25
28033 34,001 0,12 | 4,90 | 24,63
36 180a 34,51 0,13 | 4,30 | 24,63
I, HaTtkannckue
I'poc
14 | Kapaapua CkapHopo-we- |[poccyasp B ckap-| 40,42} 0,14 (21,79 | 0,81
ne30pyaHas He
15 | YUumran 37,241 0,00 115,98 | 8,54
57 | Unwmrau 36,52| 0,25 | 8,71 |16,64
Mpoccyasp-
16 [ MetuGyaak, xp. 36,76 0,00 (10,11 15,98
Kapwxkanray
17 | Mafinanran 37,200 — (10,06 | 17,71
18 37,24] — 11,25 ) 15,74
229 | CopeHpara 36,68 0,45 | 8,15 | 19,57
Awuapa
19 | YUnumrau Anppaant 8 cxap- | 35,96) 0,00 | 3,42 | 23,64
Hax
20 34.76| 0,25 | 6,04 | 21,80
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AHaTuTHK AsTop

FeO | MnO | MgO ‘ Ca0 | npoune cyMMa

0,00 | 0,86 1,32 | 31,562 1,30 102,25 - KopoxeBa u ap..
1961

0,220,791 1,05 | 31,61] 0,41 99,72 =

0,40 | 0,00 | 0,10 | 33,04 — 100,11 - Boandeon, 1952

0,00 | 0,56 | 0,57 | 30,34] 0,22 99,43 | T. T. Myxona Mouceena, 1969

0,00 | 1,78 | 0,07 | 30,97| — 99 21

0,11 | 1,67 | 0,23 | 31,02 - 99.24

1,141 0,88 | 1,38 | 30,70 — 08,04 - H. H. Kopoaena

— |3,40| 1,08 | 29,50 — 98,21 —

0,39 | 2,12 | 0,54 | 29,30 — 97,50 —

0,00 | 1,28 | 1,41 | 29,87 - 97,39 —

1,08 | 1,44 | 2,24 | 31,24 — 98, 49 —

0,00 (0,59 | 1,42 [ 32,97 - 98,63 —

0,22 10,89 | 1,06 | 34,54 — 99,98 —

FOPBI

cyasp

— | 0,00 0,00 | 37,40 — 100, 56 — Enukees, 1948

0,64 | 0,58 1 0,00 | 35,00 1,62 99,60 - Illectakos, 1941

0,95 | 0,34 | 0,65 | 34,200 1,50 99,76 —_ To xe

aHapasnT

1,10 10,74 | 6,00 | 34,60 0,54 99,83 — I'ymaposa, Tlosp-
KoB M np., 1941

2,69 — ]0,23| 31,96 0,20 99,95 —

0,21 0,18 | 34,76 — 99,38 { B. A. Cocrosckiii | [lopapennsix, 1952

0,54 10,12 | 0,00 | 33,32 0,54 99,37 | E. . Kachbaxosa HMemannos, Coko-
nosa, 1971

IUT

0,76 | 0,84 ] 1,01 | 33,40 1,72 99,75 ‘ — Ilecrakos, 1941

2,37 10,08 | 0,28 | 32,00 2,08 99,66 —
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Ipopo.ax. tabauusl 5

HEaEp Mecroposnene Pyanas ¢opmauna Sap Rk i
a6p. ¥ & MHHepana S10, | TIO, | ALO, | Fe,0,
21 Mmpinbynak, xp. | CkapHOBo-#e- | AuwapanuT B ckap- | 36,52 — | 3,48 25,34

Kap:xanray Ae30pyaHas Hax
22 39,60 0,00 | 2,64 27,81

336 36,68 0,19 | 4,16 |25,69
322 36,54| 0,15 | 3,73 |26,84
326 34,80 0,12 | 4,14 |26,68
337 35,88/ 0,18 | 3,45 127,05
329 35,02 0,15 | 2,88 (27,69
68 Kymblmkan (3a- 36,62| 0,12 | 3,09 |29,70

najgHelH yuac-
TOK)
I11. 3ananumtii
I'poc
97 Huruuke CxapxoBo-iuee- | [poccyasp B Oume-| 39,40| 0,14 22,19 | 1,52
JHTOBAs TACOMATHYCCKOM
cKapHe
810 Cekymee cxapuo- | 38,85 0,06 21,38 | 2,30
BOE TEeJ0
9a Me:xnaacToBoe 41,70| 0,05 20,24 | 2,30
CKapHOBOE TEJ0
796 Cekymee ckapHo- | 38,701 Ca. (20,41 | 3,81
BOE TEN0
12a !
52 DHaockapH 38,17| 0,03 20,30 | 4,25
CkapH 36,68/ Cu. (22,23 | 3,12
23 36,36| 0,32 |22,28 4,63
24 35,40 — 120,26 | 3,75
25 36,80 — (19,00 | 3,76
26 36,56 — (18,71 | 4,04
J1-4243 | Jlaurap
38,92 0,48 20,36 | 3,13

JI-4497 38,85( 0,10 (19,12 | 5,00

J1-4286 42,06| 0,31 (19,04 | 2,20

J1-4346 40,00| 0,17 (19,11 | 6,40
27 36.40| 0.00 [17.86 | 9.72
29 38,29( 0,40 19,28 | 5,44
30 39,10{ 0,32 (17,57 | 5,29
31 39,64 0,16 (19,09 | 5,02
32 ] Porosuk 39,30( 0,57 (18,20 | 3,30

K-565 | Koiiram CxapH 38,00] 0,892 18,79 | 5,00

K-564 38,34 0,87 19,58 | 4,90

K-2992 38,72| 0,77 |18,73 | 4,09
406 38,61 0,70 {18,87 | 6,26
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HEHTH

AHaNHTHK ApTop
FeO MnO ) MgO l Ca0 l npouie | cymMa
0,74 |1 0,37 | 0,07 |31,60 1,58 99,70 - I'ymaposa, [losp-
KOB i Ap., 1941
0,56 | 0,34 | 0,07 |28,40 0,16 99,58 -
0,50 [ 0,05 | O 30 |32,84 0,62 101,03
0,36 | 0,12 | 0,00 132,32 0,66 | 100,72
0,47 1 0,07 | 0,00 ]32,64 0,57 99,49
0,14 | 0,05 | 0,44 132 .24 0,71 100,14
0,43 | 1,54 ( 0,00 (32,28 0,27 99,26
0,65 ] 0,07 { 0,00 28,80 0,67 99,62

Vabexucrau

cyasp
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0,17

1,00
0,20

0,25
1,45

0,39
0.12
0.72
0,23

1,54 |:

0,32
0,10
1,39
0,00

0,00
0,00
0,34

0,38

0,66
0,05
0,64

100,15

100,23
100,65
99,47

100,27
100,39

99,41
98,21
99,20
98,75
99,70
100,02
99,89
99,97
100,22
100,51
100,27
99,92
100,23
94,80

99,81
99,89
99,82

O. Il. boapmnuoba

M. TI'. Crykanosa

E. B. Kyaakosa
T. M. CykoHKHHA

A. B. Musiopckuil

E. ®. KacnaHoBa

B, C. MscuuwroBs
XoBanckuil

B. C. Macuukos
E. &, Kachauosa

JTnuennaitep, 1966

A6npynnaes, AbGpa-
MOBHY, 1., 1949
Abaynnaes, 1947
Cupapounuk, 1964
A6nynnaes, 1947
Cnpapounuk, 1956
Wcemaunnop, Cray-
kona, 1971

Heueaiocros, 1941

Mscuukos, 1951

WUemaunos, Ckay-

kopa, 1971

Kopoaesa, baraios,
1941
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Mponoax. rabauust 5

Home X apakTepucTHKA Hasedd
oép.p Mectopoxnenue | Pyanas dopmauns ﬂ,m,egml 10, | o l o l:;-o
124 Koitram Ckapuoso- me- | CkapH 40,05 | 0,62 17.79! 5,00
eqHTOBas
33 37,00 | — 15,67 7,41
357 Kaparw6e 38,68 | Ca. | 20,00 1,67
34 38,02 | Cn. | 20,92 4,83
151 KaparioGe, Ax- 37,44 | 0,18 | 16,41| 5,54
cau
35 Kapariwbe, Tio- 36,80 | 0,00 | 19,00/ 3,76
PAKYIb
450 Yamrene 37,60 — 15.20| 7,87
poceyasp-
10a | MHruuke CxapHoBo-1re- | CkapH 40,05 | 0,05 | 14,78] 9,40
eJIHTOBaA ‘
36 Jlaurap 37,60 | — 15,20 7.87
37 Koiitam 34,60 | — 17,36, 9,72
Auapa
30a |Yawrene, 3e- 35,85 — 2,40 27,50
paBmaHCKHi
Xp.
3la Kaabuur-rpanaro- |35,42 | — | 0,71 (30,03
Bas KHIKA B M3-
BECTHAKE

HEHTHI

A Al
FeDT MnO I MgO I Ca0 l npouxe cyMma e er
2,80 ) 0,57 | 0,78 ) 32,70} 0,18 100,54 | E. ®. KacnauoBa Kopoaesa, Baraaos,
1941
3,130,333 | 0,94 | 34,60 2,36 101,44 - Yinakos, deropeH-
Ko, 1941
3,69 | 1,78 | 0,47 | 32,90 99,28 Kyuykosa, 1953

0'20 | Ca. | 086 |34°40] 0.54 | 09.86 _
92'86 | 0,61 | 1'81 | 30%00| 4.52 | 9937 _

2,24 10,94 10,72 | 34,40 1,54 99,20 —

Ilospkos, 1941

Ab6ryanaes, Mano-

4,31 10,92 | 0,69 | 33,30 — 99,89 —
KkuHa, 1952

AHApAIUT

3,55 | 7,75 | 0,87 | 23,05| 0,21 99,93 | T. T. Myxosa Jlunenmaiiep, 1966

4,31 | 0,92 | 0,69 | 33,30 — 99,89 — Abaynnaen, 1947
— | 4,07 | 0,57 | 31,60 — 99,72 | —

AMT

1,11 | ©,39 | 0,11 | 31,70 — 99,06 — Abnyanaes, Maio-

Kkuna, 1952

0,57 | 0,23 | 0,31 | 32,49 — 99,67 =

[Tpumeyan He. B yuncie npouynx yCTAHOBAGHLI CIeJylOLIHe KOMIIOHeHTHl (Bec. %):
0,24; 5540 — n. n. n. — 0,26; 55684 — n. n. m. 0,92; 6 — n. m. n. 075; 7 — P,0y 0,27; n. 0. m.
0,05, CO, 2,81, Hy0 0,15; 7188 — K,0 0,15, Na,O 0,27, P,O5 0,05, CO, 2,63; 6a —
0,03, P;Og 0,19, n. m. n. 0,25; 12 — K,0 0,42, Na,0 0,12, PO — Ca. CO, 4,28, H,O
Na,O 0,05, P,O5 0,20, n. n. n. 0,16; 271 — P,O; 0,22; 15— H,0 0,36, n. n. n. 1,26;
— H;0 0,12; n. o. m, 1,60; 20— H,0 0,12, n. m. 0. 1,96; 22 — H,0 0,24; n. n. n. — 0,97;
Cr H;O 0,10, m o n.—056; 9a— P,O; 0,01, H,0 0,04, 796 — P,O4 0,04. H,0 0,09;
POy Ca. H,0 0,30, n. o o 2,82; 24 — H,0 0,20; 25— H,0 0,80; 26 — H,0 0,24; 28—
— H,0 0,118; 33 u34—nmnnno 2,34 u 0,54; 151 — P,0Og 1,06, H,O 0,26; n. nm. m. 3,20;
monon 1,10,

I'poccynsp u rpoccynsp-aHapagHT HaXOAATCS Cpefiu Oe3pymAHbIX Gume-
TAaCOMATHYECKHX CKApHOB, C aHAPALHTOM B 3THX JKe CKapHax TECHO acCOlH-
npyer marnerut (Typauras,, Hokagambynak, Uammel, Unmran, Ciopenbara
U 1p.). B GuMeracoMaTHYeCcKHX CKapHaX rpaHaTel 00pasyloT caMble KpyIHbIe
ckomienus. OHH CJ1aralOT MOHOMHHEpaJibHble INIHTOOOpasHble 3aJeXH MOIL-
Hoctbio 0,5—3 mo 10 x, pexko mo 60 m, mpoc/aexHBaeMble 110 MPOCTHPAHHIO
OT COTEH MEeTPOB J0 HECKOJbKHX KHJIOMEeTPOB. ['paHATOBLIE CKAPHLI 3aHHMAa-
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B 006p. 1327 — K,O + Na,0 0,30; 1 —a. m. n. 0,68; 5787 ++ n. m. . 0,66; 5683 — m. . m.
—2,22; 5556 —m. n. m. 1,44; 5788 — n. n. m. 0,60; 7180 — K,O 0,16, Na,O 0,23, P;0;
P05 0,03; 327 — P,0; 0,04; 11a —ZnO 0,27; 4160 — ZnO 0,05, n. n. n. 1,14; 11—Na,O
0,27; 72585 — K,O 0,32, Na,0O — 0,00, PyO5 0,98, m. o n 0,00; 72582 — K,O 0, 00,
57 —H,0 0,24, w. m m 1,26; 16 —H,0 0,08, n. o . 0,46; 17 —m. m m, 0,20; 19 —
97 — K;0—Ca. Na,0 — Ca. P,0; —0,03, H,0 0,10, m . m. 0,25; 810,— K,O Ca. Na,Os
n.omon 051 12a—K,0 0,11, Na,O 0,17, H,O 0,05 52— K;O 0,87, Na,O 0,07,
o.n.on 0,22; 28, 29, 30, 31 —H,0 0,18, 0,46, 0,42, 0,39; 406 — H,O —0,22; 124 —
35 — P,0; 0,54, H,0 0,49, n. n. n. 0,60; 10a —P,05 0,06, H,O 0,15; 21 — H,0 0,48,

10T OnpejenenHoe NOJOXKEHHEe B METacoOMaTHYeCKOH KOJOHKe, pacrojarasch
MeXy 3MHL03HTAMH W NHPOKCEHOBHIMH CKapHaMi. ['Hesja rpanaTta OGEIYHO
Pa3BHTHI B NTHPOKCeHOBLIX CKapHax H 3MH30[IHTAaX.

B 1pyGuathix KHA000pa3HbIX CKADHOBO-MOMHMETAIHYECKHX TenaX HH-
(UABTPAIHOHHOTrO THIA TPaHAT AHAPAIHTOBONO U B MEHbIe CTENeHH Ipoc-
CyJ/sSipOBOrO COCTaBa cllaraer rHe3fa, JHH3bI, POXHIKH H BKPaNJeHHOCTb.

61



Tabnuma 6

KpHcraanoxumudeckHe GOpmyJibl rpaHaTa rpoccynsp-aHipaiHTOBOro psiaa

H;&,e_P MecToposacine Ca | Mg | Mn | Fe:r | ¥R [ Al | Feor| SR | Si Ti =59
[. Kypamugckuil xpeGer
I'poccyasp

1397 | Uenrpansustit Kancait [2,90]0,00]0,1500,0513,19]1,71%,17[1,88[3,00] — | 3,00
| | Kaucaii 2,60(0,18/0,04/0,05 2,872,5110,12/2,63/2,60f — | 2,60

la| IlepeBannHoe 3,04{0,02/0,01(0,083, 15|1,46/0,46(1,92/2 95| 0,03 | 2,98

2 | Haknmait 3,00[0,04] — | — |3,041,70,0,25[1,95|2,97| 0,03 | 3,02
855 | Tawmbyaak 2,45(0,10(0,07/0,072,69|2,46|0,25(2,71|2,61| 0,01 | 2,62
866 2,43/0,07]0,06 0,04(2,60|2,57|0,27{2,84(2,56| 0,005] 2,565
2703 2,54[0,10[0,02 0,05[2,71|2,30|0,24]2,54(2,74! 0,01 | 2,75

['poccyasp-anapanur

5787 | Typaurast 2,72/0,20]0,05|0,08(3,05(1,17(0,70(1,87|2,98/ 0,02 | 3,00
5683 2,87|0,04{0,05/0,03|2,99(0,77|1,20]1,99]3,00] — | 3,02
752 | Kypycait II, yuacrok 2 |2,69/0,15(0,09{0,17|3,10(0,72|1,08/1,81{3,00 — | 3,00
5540 | IlpomexicyrouHoe 2,84/0,05|0,04/0,04(2,97|0,71(1,24[1,95/3,00] — | 3,02
5584 | .Boaokauxa* 2,830,06(0,12/0,03(3,04{1,40/0,57|1,972,96) — | 2,96
3 | Uenrtpansuutit Kanca#t |3,03]0,24(0,01)0,08|3,36]1,29]0,64(1,932,86] 0,01 | 2,87

4 | Akram 2,96/0,05(0,04) — (3,05]0,90(1,10(2,00{3,00f — | 3,00

5 2,82!0,05(0,13] — [3.00/0,86(1,32|2,18]2,89] — | 2,89

Angpanur

6 | Typanrau 2,61/0,07|0,07| — [2,75[0,47]2,082,552,80] — | 2,89

7 2185(0,08]0, 11(0,03(3,07(0, 15(1,78(1,933,02] — | 3,02
5556 i 2,8410,06/0,04/|0,04]2,98/0,32/1,60(1,92/3,05] — | 3,05
5788 | llenrpamnuplii Kaucaii |[2,89[0,06/0,06]|0,04]3,05[0,32'1,60[1,92/3,03| 0,005| 3,005
970 | YoxanamGyaak ‘3,94i0,07 0,01)0,093,11]0,44/1,50/1,94/2,99] — | 2,99
1091 3,00,0,03) — (0,033,06/0.06/1,93/1.9912,97| 0,01 | 2,98
1344 2,98/0,10[ — |0,02|3,10{0,21(1,78/1,99(2,94| 0,02 | 2,96
474 2,87 — |0,03[0,05/2,95/|0,41|1,81|2 222,86 — | 2,86
641 2,86/ — |0,01]0,072,94[0,33(1,77|2,10(2,95 — | 2,95
84741 2,92 — |0,02(0,032,97|0,05|1,85/1,90/3,05] — | 3,05
85219 3.04| — [0.02/0.02 3,08[0,07|1,901,47|2,97| — | 2.97
7180 | Arkynax 2,4910,06/0,06/0,10°2,71]0,18/1.631,81/3,28| 0,01 | 3,29
7188 2,430,020,090,122,66[0,20/1,73/1,93|3,22| — | 3,22
6a| Kypycaii I 2,880,07/0,04| — [2,99(0,24{1,762,0013,00f — | 3,00
327 2,67/0,18/0,08| — |2,93/|0,18/1,781,96/3,00 -— | 3,00
787 | Kypycaii II, yyactox I 2,97|0,06 0,04 — |3,07|0,33 ],63][,963,08 — | 3,08
1la| Ceeepuniii Jxanraanx |(2,9310,02(0,02,0,04/3,010,09/11,91\2,0012,99 — | 2,99

8 | 3amanupiid Jkanraawk 2,87 — 10,13 — |3,00(0,28/1,82(2,10:3,00( — ¢ 3,00

9 | Lentpampupit Kancait |2,91/0,05(0,04/0,10(3,10(0,23|1,72/1,95{2,98] — [ 2,98

10 | 3anaxubiit Kancait 2,82,0,01 0,04/0,0312,90/0,31{1,752,06(3,11| — | 3,11
794 | llleBuykoBCKOE 2,580,03/0,15/0,05/2,81/0,411,70{2 70/2,98| 0,02 | 3,00
30 | Axram 2,89|0,04 0,01/0,06/3,00/0,16[1,84/2,00{3,03] — | 3,03
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Ipogonx. taGauub 6

Mecropox ienne Ca | Mg | Mn | Fe* |ER| Al | Fe*|ER'| 81 Ti 181
Paasnas pyanas 3oHa
AJTHIHTONIKAHA 3,06 — [0,07] — [3,13|0,27|2,00)2,27|2,73| — 2,73
Ilepepaibnoe 3,030,03{0,03(0,03(3,12/0,13!1,88(2,01(2, 03] — | 2,03
2,92|0,11{0,10| — (3,13|0,12]2,00|2,12|2,83| — | 2,82
2,880,070,06/0,01{3,02/0,35(1,72(2,07]|2,93(0,01 | 2,94
AJTLIHTONIKAH 2,57(0,20(0,26/0,08(3,11(0,30|1,60(1,90|3,00/0,01 | 3,01
MBIIHKKOT 2,75(0,16(0,02{ — (2,97/0,38(1,66(2,04(2,99(0,01 | 3,00
2,83(0,13]0,06}0,02{3,04(0,34|1,78|2,12{2,87/0,02 | 2,89
SIHrHKan 2,98(0,01( — (0,02(3,01(0,10/1,92(2,02(3,00{ — | 3,00
[Tupmupad 2.77|0,05]|0,04] — |2,86|0,15(2,04{2,19|2,02| — | 2,92
2.7610,0110,13| — (2,90:0,04{1,92(1,96(3,03] — | 3,03
2,80(0,03(0,11] — |2,94{0,32|1,792,11(2,96] — | 2,96
Tamoéynak 2,72(0,17(0,06(0,07(3,02(0,36(1,29|1,65|3,22(0,02 | 3,24
2,72{0,13/0,25| ~ [3,10/0,18]1,82)2,00|2,940,01 | 2,95
2,608(0,07|0,15(0,03(2,94/0,37|1,77{2,14]2,90/0,01 | 2,91
2,700,17)0,09]0,00]2,96/0,42]1,55]1,97]3,03/0,01 | 3,04
MeImuKkoa 2,80(0,28|0,10}0,07|3,25/0,30(1,40(1,70(3,08 0,015| 3,095
2.97|0,1710,04/0,00/3,18(0, 481, 56/2, 04|2,88!1.005| 2,885
3,08|0,13{0,04/0,0113,26(0,42(1,55|1,97 2,88[0,005 2.885
II. YarkaabCcKHe ropel
'poceyasp
Kapaapua 3,02 — [ — [ — (3,02{1,94{0,05(1,99 2,99{0,01 ( 3,00
Uumras 3,00' - 0,030,043,071,500,50[2,00|2,97 — l —

I'poccyasip-aHaApafnT

‘ 3,00)0,08|0,02|0,06(3,16(0,85]1,041,89(2,99(0,01 | 3,00
Metubynak, xp. Kapxau-
Tay 3,00, — [0,05(0,06!3,11[0,97(0,99(1,96/2,99] — =~
Maiipanran 2,77|0,02| — ]0,17|2,96{0,88|1,08|1,96(3,00] — -
2,98(0,02( — |0,01|3,01]1,06{0,94{2,00|2,99] — —
Ciopedbara 2,93/0,00/0,00j0,03)2,96)0,78)1,20/1,98}3,0010,03 | 3,03
AHIpaanT
Yumrad 3,00]0, 12|0,02/0,053,19(1,50/0,341,84/3,02] — -
2,9010,03) — [0,17)3,10/0,60{1,38)1,98/2,95]0,01 | 2,96
Muubynak 2,85(0,01(0,03/0,05/|2,93|0,35{1,60[1,95(3,07| — —
2,500,01]0,0210,0312,55/0,25/1,7211,97|13,24] — | 3,24
ClopeHbara 2,85(0,00(0,01|0,03|2,89]0,57|1,48/2,05|3,01{0,01 | 3,02
2,900, 03]0,00!0,03(2, 96/0,40(1,59]1,99]3,0110,01 | 3,02
2,87(0,00(0,00]0,02(2,89{0,38|1,68[2,06|3,01|0,005| 3,015
2,94/0,00(0,000,03|2,9710,42/1,7012, 12{2,93]0, 005, 2,935
2,87|0,05(0,00(0,01|2,930,32(1,72{2,04/3,00(0,01 | 3,01
2,52(0,0010,0410,03(2,9910,2811,76{2,04(2,96/0,01 | 2,97
Kymbimkan, 3anagumii  |2,58(0,00(0,0010,04(2,62|0,32|1,86|2,18|3,04/0,005| 3,045
y4acTok
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IMponomk. Tadauusr 6

H;’o”pe,p MecTopowenie Ca | Mg | Mn |Fe|sre| A1|Fe|si| 81| T | usi
III. 3anaauetit Yabexucrat
["poccyasp
97 | Huruuke 2,82/0,01(0,02/0,08|2,93(1,96/|0,08|2,04/3,00| — —
810 2,83 — 10,06/0,09(2,98(1,92(0,02(1,94|2,97| — —
9a 12680,11]0,0110,11/2,891,78[0,20[1,903,08) — | —
796 12,700,02(0,06,0,14)2,92,1,86(0,22)2, 082,98 — -
12a 2,580,03[0,11(0,22(2,94/(1,82|0,24]2,06[2,99(0,00 | 2,99
52 2,890,17(0,09{0,21|2,86|2,04/|0, 18(2,22(2 90| — —
23 1,96 0,05[0,51/0,20|2,72(2,06|0,26|2,36|2,87| — ==
24 2,23|0,01]0,59/0,26|3,24(1,92/0,23 2,23|2,84| — —
25 2,92|0,05/0,06(0,15(3,18/1,77|0,23 2,00|2,91| — —
2 9. 65(0.02]0,23]0,29(3,19(1,750,24]1,992,91{0,01 | 2,92
J1-4243 | Jlaurap 2.81| — |0,03[0,10]2,94(1,84/0,10(1,94/2,08[0,03 | 3,01
1-4497 2,62/0,18]|0,07(0,17(3,04[1,73/0,29/2,02(2,96|0,005| 2,96
J1-4286 2,60]0,13]0,00;0,16(2,89[1,71(0,13/1,84/3,11(0,01 | 3,12
J1-4346 2,08/0,150,25(0,23(2,71|1,73(0,36,2,093,06/0,01 | 3,07
27 2.61/0,07/0,26| — (2,94/1,64[0,56/2,20|2,87| — -
28 2,72]0,02|0,14/0,13}3,10|1.60/0,44|2,04|2,96| — -
29 2,74 — 10,08|0,14{2,96[1,74{0,31|2,05|2,95(0,02 | 2,97
30 2,73/0,04/0,17(0,13|3,07(1,64/0,31|1,95/2,98/0,02 | 3,00
31 2,58/0,01/0,33/|0,17(3,14/1,76(0,29,2,05|2,90/0,01 | 2,91
32 2,86/0,16| — |0,14(3,16|1,64(0,201,88/3,01/0,03 | 3,04
K-565 | Koiiram 2.82(0.00[0,02(0,15/2,99]1,730, 2812 01|2,04/0,005| 2,94
K-564 2,7310,00/0,01)0,16{2,90/1,78|0,282,06(2,95/0,01 | 2,96
K-2992 2,86/0,00(0,05]0,13|3,04{1,70/0,24(1,94(2,98(0,04 | 3,02
406 2,6710,030,03/0,112,84(1,70,0,36(2,06,3,00 — —
124 2,66(0,09(0,03[0, 18 2,97(1,61(0,28(1,89(3,06/0,03 | 3,09
33 2.94/0,10'0,02(0,20(3,26(1,46(0,44/1,90(2,95| — &=
357 | Kaparwée 2,7810.050,1110,1013,04(1,8410,10(1,94(3,02| — =
34 2,82/0,09| — |0,01,2,94/1,88]0,28/2,16|2.93| — —
151 | Kapatio6e, Axcaii 2.56(0,22|0,03(0,213,02/1,54,0,36|1,90|2,98/0,01 | 2,99
35 | Kaparwbe, Twopakyas [2,86/0,08/0,06/0,153,15|1,78)0,22|1,98(2,89] — —
450 | Hamrene ,81[0,08]0,05/0,18 3,12|1,40,0,46|1,86[3,00] — —
[poccyasip-anapaiur
10a | Murnuke
36 | Jlsgurap 2,82[0,08(0,06(0,2813,24|1,41]0,47 1,88/2,97| — -
37 | Koiiram 2,65|0,07(0,27) — [2,99/1,65|0,57|2,22]2,84] — —
AHIpainT
30a | Yamrene 2,93|0,01|0,03 0,07’3,04 0,24(1,73|1,973,00[ — —
3la 2,95/0,03/0,04/0,04{3,03|0,06|1,92|1,98] — | — —
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Ta6au na 7

MHHANbHBIE €COCTAB FPaHATOB TPOCCYAAP-AHAPALHTOBOr0 psia (Mo, %)

Cymma
Homep obp, MecTopoxaenne Tpoceyasp | Axapanut | [Tupon cﬁ;gﬁ; AnvManinu ﬁ:g;;‘g;?ﬂn-
TOB
I. Kypamuuckuii xpeber
I'poceyasp
1327 Llentpansublii Kancait 81,7 9.0 2,9 | 4,8 1,6 9,3
1 Kaucaii 84,7 6,3 59| 1,3 1,8 9,0
la | TlepesaanHoe 76,0 21,3 0,6 | 0,5 1,6 2.7
2 Haxkmaii 85,0 13.3 1,7 | 0,0 0,0 17
855 Tam6yxrak 78,2 13,3 3,4 |26 2,5 8,5
866 79.2 14,6 208 | 2,2 1,5 6,2
2703 81,0 13,0 3,6 | 0.8 1,6 6,0
I'poccynsnp-aHapaiuT
5787 Typaurast 51,1 37,9 6.9 [ 2.8 2,3 11,0
5683 35,0 61,8 1,2 1 1,3 0,7 3,2
762 Kypycaii 11 (yu. 2) 20,1 66,3 4,6 | 3,5 8;5 13,6
5540 [IpomexyTouHOe 32,0 63,3 1,8 1.5 1.4 4.7
5584 ,Bonoxauka* 29,7 62,9 2,3 | 4,0 Tl 7.4
3 LentpansHbiii Kaucaii 30,1 53,4 |13,9 | 0,1 2.5 16,5
4 Axram (Okypray) 40,0 57,7 0,8 ] 1,5 0,0 2,3
5 30,7 63,3 1,9 | 4,1 0,0 6,0
AHIpanuT
6 Typauras 2.0 91,8 2,6 | 3,6 0,0 6,2
7 4,3 88,4 2.7 | 8.8 1:0 7,3
5788 llentpansHeiii Kancaii 11,0 83.5 2,0 | 2,1 1,4 5,5
970 Yokapambyaak 21,7 2,5 2,41 0,4 3,0 5,8
1091 2,5 95,5 0,8 10,2 1,0 2.0
1344 9,3 86,9 2,8 10,2 0,8 3,8
474 18,2 79.1 | 0,0 | 1,0 1,7 9.7
641 6.8 90,5 0,0 | 0,2 2,5 2,7
8474 0.0 98,6 0.0 ] 0,5 0.9 1,4
85219 1,5 96,4 0,8 ] 0,5 0,8 2,1
7180 ATkynak 5,3 86,1 2,4 | 2,4 3,8 8,6
7188 0,0 91,0 1,0 | 3,5 4.5 9,0
6a | Kypycaii I 7,7 88,3 2,5 | 1,5 0,0 4,0
327 0,0 91,0 6,0 | 3,0 0,0 9,0
787 Kypycaii II, yuacrox 1 13,2 83,4 2,0 1,4 0.0 3,4
1la | CesepHulil JxaHraabik 0,0 92,5 6,0 | 1,5 0,0 7.5
8 3ananubiid JLxkaHransx 8,2 87.2 0,0 | 4,6 0,0 4.6
9 Lleurpaasublii Kancaii 6,0 88,1 1,6 | 1,1 3,3 5,9
10 3ananuetd Kaucaii 11,0 84,0 0,0 ( 0,9 4,1 5,0
794 lllesBuykoBCKoe 18,5 75,3 0,8 3,6 1,8 6,2
30 AKTam 4,2 92,0 1.5 ] 0,5 1,8 3,8
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[Mpononk. Tabauner T

Cymma
Howmep obp. MecTopomaenne Fpoceyasip | Anapaaut | [lupon EF;ch;H AJABMAHINH h?(g;;eﬂ;:’l:—
TOB
762 AatpiHTOnKaH ([nas-
Hasi pyliHas 3omna) 12,0 87,0 0.0 [ 1.0 0,0 1.0
2a IMepesanntoe 4,3 92,3 11:0) Il 1,3 3,4
4160 6,1 87.6 8,5 | 2.8 0.0 6,3
11 10,2 85,1 2.2 | 2.0 0,5 4.7
12 AnteiHTONKAH 0,0 85,0 6,6 | 8,4 0,0 15,0
72585 Muimukko 9,6 84,1 8,0 | 0,8 0,0 6,3
72389 10,1 83,0 4,4 | 2,0 0,5 6,9
13 SIurukan 0,0 95,1 0,5 ] 3,4 1,0 4,9
271 [Tupmupa6 4.7 92,3 1,6 | 1,4 0,0 3.0
51-m 0,6 9,1 1,5 | 3,8 0,0 5,3
161-m 10.9 84,2 1,0 | 3,7 0,2 4,9
27043 Taw6ynax 26,7 63,0 5.6 | 2,2 2.8 10,3
27245 0,0 87,8 46 | 7,6 0,0 12,2
27244 10,7 80,8 2.4 1 5,2 0,9 8,5
27634 12.2 78,9 ) = ) 0,0 8,9
36192 MpImHKKOAN 0,0 85,3 9.0 | 8.3 2.4 14,7
28033 16,7 76,1 5,8 [ 1,4 0,0 7,2
36180a 14,5 79,4 4.3 | 1,3 0,5 6,1
I. Yatkanbckue rophn
I'poceyasp
14 Kapaapua a7. T 2,3 0,0 | 0,0 0,0 0,0
15 Yumrau I 72,2 25,2 0i0] 1,2 1,4 2.6
poccyasip-aHapasut
57 UuMraH 45,2 49,4 2,5 10,8 25l 3,4
16 MeinOyaak, xp. Kap-
Kauray 45,8 50,3 Q0] 1,8 2,4 3,9
17 Maitnanraa 41,2 52,2 0,8 | 0,0 5,8 6,6
18 51,6 47,2 0,2 | 0,0 0,4 0,6
229 CropeHnnara 37,8 60,7 0,0 | 0,3 152 1.5
AHapaaur
19 YyMraH 10,3 83,3 4,0 | 0,8 1,5 6,3
20 23.7 69,5 | 1,1 | 0,2 5,5 6.8
21 Mpiu6yaax 15,2 81,9 0,31 1,0 1,6 2.9
22 10,7 87,9 0,3 | 0,8 1,3 2,4
321 Ciopenbara 27,0 71,5 0,0 | 0,3 12 1,6
336 15,3 79,9 12| Ol %1 2,4
322 IT,2 81,7 0,0 { 0,3 0,8 1,1
326 19,8 78,9 0,0 | 0,2 8] 1,3
337 15,0 82,6 2.0 | 0.1 0,3 2.4
329 121 85,7 0,0 | 1,3 1,0 2,3
68 Kympimkad, 3ananHslit
YyHaCTOK 14,4 83,9 0,0 | 0,2 1,5 T
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Anapaaur ofpasyer riesga, JHH3bl H BKPAanJeHHOCTb B KaJbLHTOBBIX
HHJaax 3040Toro Mecropoxaenns [Tupmupad B Kypamunckom xpe6re.

['poccynsip B poroBukax AuarsbiHTonkana, Yagartel 1 Hakmas caoaraer
NPOC/ONKH, JHH30YKH M BKpalJIeHHOCTb B KaJbIHTE B aCCOLMAIHH C JHOI-
cugoM M BoasactoHHToM (JKapukos, 1959; Hemaunos, 1956, 1961).

BzanMOOTHOIIEHHS TPAHATOB C JAPYTHMH MHHepaJaMH CJAeIyiollHe: B
GHMETACOMATHUCCKHX CKAPHAX OHH OTHOCATCA K YMCJAY HauOOJee paHHHX
MHHEDAJIOB, B CKapHaXx HH(HIbTPALHOHHOIO THNA BBIAEJIAIOTCH [0CJ€e MH-
pokcena. I'panat — ycrofiuuBbiii MuHepaa. [IpH MOJHOCTBIO pa3OXKeHHOM
OHPOKCEeHE H BOJIJIACTOHHTE OH 4acTO coxpaHsercs. B cBsian c mocsexyiouu-
MH THIPOTEPMAa/bHbIMH NpPOLeCCaMH TpaHaT 3aMellaeTcss KBapleM, Kajblu-
TOM, 311H10TOM, MArHeTHTOM, reMatuToM, casepurom u rajsenutoMm. Ocoben-
HO XapaKTepPHO 3aMellleHHe aHApPajAHTa MarHeTHTOM Jisi CKapHOBO-MarHeTH-
TOBBIX MEeCTOPOKIEeHH.

Temneparypa TOMOT@HH3AllHH Ta30BO-KHIKHX BKJIOYEHHA B rpaHaTax
H3 OuMmeracomaTHueckux ckapuos Kypycas 600—700°, a B rpanatax M3 HH-
¢uabTpaunoHnbix ckapHoB — 450—560° (Casonos, dauucon, 1962, 1966).

B 3anagnom Y30ekHCTaHe IpPOCCYJAsSp LIHPOKO paclnpoCTpaHeH B cCKap-
HOBO-LIEE/THTOBbIX MeCTOPOKAeHUAX U poroBukax (JIaurap, Koitram, Uurnu-
ke, Yrar, Hawrene, SIxtou, TeiM, Dxunao u ap.). IlogunHenHoe 3HaueHHe
HMEIOT aHApaaHT W aHApaauT-rpoccynap. PoroBukn mnpeiacraBaswT coboit
TOHKO3ePHHCTbIE€ TMOPOIE], MacCHBHBIE M/ MoJocdaTele, 00pa3oBaBluuecs 3a
cYeT TepMaJbHOro MeTaMopdHaMa IMIHHHCTBIX MopoA. Ouu ciaraioT mIacTo-
o6pasHble U JHH3006pa3Hble 3aJ1€3KH H THe31a CpeH MPaMOPH30BAHHBIX H3-
BECTHKOB H CJAHIEB MOILHOCTBIO JO HECKOJbKHX IecsTkoB MeTpoB. ['poc-
CyJ/sip acCOLMHPYET C AHONCHIOM, BOJIACTOHHTOM, IJIATHOKJ/Ia30M, KaJbliH-
TOM, ILOM3HTOM, TPEMOJHTOM, Be3yBHAHOM, CKalOJHTOM, CHeHOM.

CkapHsl TIPOTATHBAIOTCH BAOJb KOHTAKTOB C HHTPY3HBHBIMH MAaCCHBAMH,
MHOTa C POrOBHKaMH B BHJ€ TPepbIBHCTHIX MJaacTooOpa3HBIX H JHH3006pas3-
HBIX TeJ, POCJIeKHBAEMbIX Ha TPOTHKEHHH HECKOJBKHX KHjomerpos. Hacrto
BCTPEUAlOTC MEXKIUIACTOBHIE Tea M JHH3bl, NPOCTHPAIOUIMECH Ha COTHH
MeTPOB, M CKapHOBLIC JKHJbl H NPOXKHIKH B H3BecTHAKaX. I'poccynsp 3ame-
IWAeT NHPOKCEH H COAEPIKHT €ro MOHKH/JIHTOBbIE BPOCTKH, a caM 3aMellaeTcs
3MHAOTOM, Be3yBHAHOM, MOJIEBBIMH IINAaTaMu, KBapueM, GHOTHTOM, KaJbllH-
TOM, XJIOPHTOM 1 PYAHBIMH MHHepaJaMH.

B IOxuom V3Gexucrane, no gaxusiMm C. T. Baganosa u M. M. Tosoa-
HOBa, rpaHaT coaepmurcs B ckapHax Canrapaaka.

Baunaaueseiit rpoccyasip — Cas(Al, V),[SiO4]; o6uapyxen C. T. Bana-
aoseiM (1951, 1957) B 3anagnom Y3aOekucraHe B TeMHpkoOyKe B BHIe Me.-
KHX poMOOLOJeKa3ApHYECKHX KPHCTAA/M0B pa3MmepoM He Goaee 2 mm. Llser
JefieHblil, B LieHTpe 3epeH Oojee TeMHBIH, MO KpasAM CBeT/0-3e/eHblH, OJeck
CTeKJIAHHBIN, TBepAoCTb 7, ymeabbiii Bec 3,53. [lokasateab mpesnomieHHs
N=1,741.
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Coaepxanne MOJEKy/abl TOJAMaHHTa B rpaHate kKoaebaerca ot 1,03
Io 15,1%.

KoMnonenm Odp. 40 O6p. 1 Qdp. 210 O6p. 48
510, 39,16 39,35 39,62 39,76
Al,0, 16,39 20,34 21,43 21,28
V.0, 4,52 0,53 0,31 0,48
Cr 03 1,01 - -— —
Fe 0, 3,13 2,60 1,48 1,38
FeO = 1,48 0.64 1,50
MnO - 0,04 0,03 004
MgO 3,30 1,00 0,20 0,42
Ca0 31,96 34,12 36,22 34,66

Cymma 99,47 99,43 99,88 99, 52
N 1,741 - 1,752 1,740 1,744
d 3,530 3,65 3,44 3,40
Koanuecrso nonos B nepecuere na 12 (0)
Si 3,01 3,02 3.00 3,02
Al 1,48 1,86 1,90 1,90
Vi 0,27 11,97 0,08 | 0,02 {2,00 0,02 |2,00
(&5 0,05
Fe* 0,17 0,14 J 0,08 0,08
Fel* — 0,00 i 0,04] 0.00
Mg 0,36 1 0,11 }2,97 0,02 l ¢ 0,04 32,98
3,0
Ca 2,64 2,77 ] 2,92 ] 2,81
Munaabubiit coctas

I'poceyasp 60,5 82,5 90,2 87,9

Anapaaur 10,0 8.3 4,6 4.4

AnbMauauu — 3.4 05 1,0

IMupon 11,0 3,3 0,7 i

Cneccaptun — 0,1 - 0,1

ToaamaHuT 15,1 1,8 1,0 1.6

CnekTpa/ibHEIM aHaAH30M 0GHapy:KeHo, uto coaep:kauiie V i Cr 6oab-
e B LeHTPa/bIBIX TEMHO-3€/eHbIX y4acTkaX MHHepasa. PentreHomerpuyec-
KHe HCCe/0BaHNuA 110Ka3aJH ero TOXKAeCTBEHHOCTh Ipoccyspy.

Baunanuesriii rpoccysnisp BCTpeueH B KBApLeBbIX XKHJaX, 3a/eraiolux Ha
KOHTaKTe C YepPHBIMH BaHaJHeBLIMH KBapL-rpadHTOBLIMH POrOBHKAMH.

Iopaomut — Ca(Al, Fe®* , Ti).[(Si,Ti)0,]:

HlopaomMut # MeJaHHT NpeJCcTaBJafalOT cofoil THTaHCcOIepiKallHe pas-
HOCTH anapannra, B kotopelXx Ti 3amewaer Siu Fe'*. B nepsom comepxnt-
¢ 5% TiO,, a Bo Bropom ot | 10 5% (dup, Xayu u ap., 1965).
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Wopnomut ycrawosnen M. M. Mouceesoit B 1951 r. na MecTopomaeHun
Kyprammukan B Kypamuuckom xpe6Te # HDONOJHHTEJALHO HCCAEN0BAH
C. T. baganosuim (1965). On BhienseTcss B BHIe H30METPHUECKHX KpHCTaJ-
NOB pasMepoM OT l==2 smm 10 2—4 cm. MuHepas yepHblil, B TOHKHX OCKOJI-
Kax [pOCBeYHBAET 3eJeHOBAaTO-6yphiM 1BETOM, G/ecK CMOJMCTHI, TBEPIOCTh
okoJ10 6,5.

OnTHueckHe CBOHCTBA INOPJOMHTA Oo6blYHbIE: c1afo mIeOXpoHpyer B
3e1eH0BaTO-0YPbIX TOHAX, H30TPOIUbIH.

XuMmuveckuit coctaB MuHepana caepytoumit (%): SiOp, — 32,8; TiO; —
9,10; Al,O; — 0,20; Fe,O3 — 22,74; FeO — 4,67; MnO — 0,47; MgO — 1,09;
Ca0O — 28,33; cymma — 99,40 (aranurux [1. JI. TTpuxunsxo). Anaaus nepe-
CYHTAH Ha KPHCTAJNJOXHMHUYecKyio (opMyay u3 pacuera mna 12 monexyn

. ., 24 (Gt 1 ; S
KHCAOPDAL ((“32,59 Mg, 13 Mn,, g, Feg )3,03 (1"31,45 Al Tigz )1.82{( Siy 77

X1 i(].33)3.ln1012]'

[llopnomuT oGpasyer BKPAMJIEHHOCTL B LIEMOYHBIX MErMaTOWIHBEIX MKHJ0-
ofpa3snbix Teaax, 3aJjeraloulixX B I€BOHCKHMX J0OJOMHTax O6/H3 KOHTaKTa C
CHEHHTOBLIM MAacCHBOM. ACCOUHHPYET C OPTOK/IAa3OM, AHOMCHAOM, a M3 akK-
LLeCCOPHLIX == C IHPKOHOM M anatutoM. OmHcaHHble merMaToHJHbie 06pa3o-
BaHHA TEHETHYEeCKH CBA3aHBl C HHTPy3Hell CHeHHTOB B AJMaJsbiKe, B CaMHX
cuenntax, no AanubiM I, X. Knubaesr, oGnapyxeHn akuecCOpPHbIil MOPJOMHT.
IlapareHernyeckasi cBsi3b ILOPJOMHTA CO LIEJOYHLIMH MOPOAAMH B TpHpOLE
o6uiuna (Cobones, 1964; Kyxapeuko u Bormacapos, 1962).

ANbMaHIHH — Fe%*AuSiO‘[H

AnbMaHIHH BIepBEe YCTAHOBJACH HA TepPHTOPUH Y3bekucrana B 1875 .
H. B. bap6ot-ge-Mapuu B Cyaranynsnare, B Bocrounoit uactu llefx-/Ixeit-
au. Ha 3Ty xe naxoaxky B cBoux paGorax ccoinatorcs M. B. Myuikeros
(1877) u B. BeGep (1913). B naasueitmem M. U. Besnexa (1929); H. I1. Ier-
poe (1930), 9. C. Bucsuesckuit (1940), B. A. KopueroBa (1949) taxxke
oTMeuaau Hajuuie rpaHara B Meramopgrueckux caanuax Cyaranyuspara.

B nocaeayiowue rodsl BLISBAEHO LIHPOKOe pacnpocTpaHeHHe anbMaHIH-
Ha B MeramopdHueckux cJaaHmax — Yabexkucrana. Munepan ormeuancs
A. ®. Cocenko (1932) B cnannax Anteiiray B Ilentpanbrnix Kbi3emkymax,
C. T. Bananoseim (1950) na ceBeprHoM cksaone Hyparay B TemupkoGyKckom
paione, IT. M. CamoBeim (1954) cpenn caaHIeBhIX KCEHOTHTOB B HHTPY3HB-
Hux noponax Kermenun u M. X. XampaGaessim (1958) B KompabGare B ro-
pax Akray.

B 1929 r. B Cyanranyusgare 610 go6eito 50 7 80%-Horo rpaHaToBoro
KOHIleHTpaTa, 00J1alaioNlero BLICOKMMH a6pa3uBHbIMH cBoficTBaMH («Cripbe-
Bele pecypchl Vabekucrana», 1942; Konres-Bopuukos, 1930).
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AKlleccOpHbli ajbMaHIHH oGHapyxeH B camom KompaGaTtckoM HHTpY-
ause u pafikax Cesepuoro Hyparay ([layros, HeGorapes, Maucypos, 1971).

AnbMaHAHH BCTpevaeTcs B BuIe XOPOIIO 06pPa30BaHHLIX eAHHHYHBIX
KPHCTAJLJIOB M HX arperaTos, yalle BCero B Buie poMGOOLEKa3ApOB H pexe
TeTParOHTPHOKTA3APOB pa3MepoM OT moJeil 1o 2—3 mam, penko 1—2,5 cm.

llBeT MHHepana BHUIHEBO-KPaCHBIil, HHOTAA C YEPHHIM OTJIHBOM, MsCO-
Kpacuslii, 6ypoBaTo-KpacHblf, p0o30BHIl H CBeTso-KOpHuHeBnil. TBepaocrs
7—8, xpynkuii, yreabunift sec 4,06—4,25 (raba. 8).

ANbMaHAHH NPH OCBELIeHHH PTYTHOI JaMImoH npuobpeTaeT YepHYIO OK-
packy W MeTaqoBHAHEI O/eck (YKaoHckui, 1941).

CyuiecTByeT HenpephBHLIH H30MOPhHEIH PAL OT aJbMaHIHHA 0 MHpONa
H OT aJbMaHIHHA 10 CNeccapTHHA. B aHAa1H3HPOBAaHHLIX MHHepaaaX Mpeol-
Jafaer ajJbMaHIHHOBAf MOJEKyJa, COfepxaHHe MHPOMOBOH MOJIEKYAE B
rpaHaTte 3 MeTaMOp(hHUECKHX CJAaHIleB | POTOBHKOB HemocTosiHHOe — OT 6,3
oo 27,0%. Tlpu Bo3pacTanuu crenedd MetaMopdu3Ma YBEJHUHBAETCH COILECP-
Kauue nmuponoBoii Moaexkyant ([lpyrosa, [1eboeuukuii, 1965 u np.). Ilo-
CTOSIHHO TPHCYTCTBYIOT B HeGOMbUIIX KOJHYeCTBaX creccaptuHoBas (2,5—
9,2%), uHorma aujapaauToBasl, FPOCCYJASpOBasl H TPHIOTETHYECKasa CKUarll-
TOBasi MOJeKya sl (Taba. 7).

CrnexTpaJbHBIM aHaJH30M B TpaHaTaX H3 MeTaMOpPGHUYECKHX CJaHIEeB
Temupkobyka ofrapvixKena B He(oJbLIMX KoauuyecTBax npumech V, Cu, Ni,
Li, B akueccopuom aabmanmune —Ni, V, Mo, Zr, Cu, Ga, Be, Sr, Ba; Sc;
Y, Yb, (0,000n—0,n%).

AnbMaHIHH H3BeCTEH KaK aKIeCcCOPHLI MHHepas H3BEPIKEHHBIX MOPOI.
Ou cozepxutcst B rpaHocHeduTax KowmpaGaTckoro HHTpPy3uBa M B JalKax
TOTO K€ COCTaBa B BHJE PeJKOH, PaBHOMEDHO pacCessHHOH BKPamJIeHHOCTH.
I'panar ¢ KpaeB 3aMellaeTcs IOJEBLIM LINATOM.

ANBMaHIHH LWHPOKO PasBHT B PErHOHAJNbHO MeTaMOpP(H3HPOBAHHLIX
ciaHnax Yaobekucrana. OH NpUYpOUYEH K CHAYPHACKHM MeTaMop(pHYeCKHM
cranuam Kaparay, Axray, KapaTwoGe, Aareintay u Cyaranyusnara, npoTs-
THBAIOLINXCS B CeBepo-3analHoM HampaBjeHHH B oOO6LIed ClIOXKHOCTH Gonee
ueM Ha 600 km. AnbMaHAHH B HUX BCTPEUYAETCH OT eIHHHYHBIX BKpal/leHHHKOB
10 KPYyHOHBIX JHH3000pa3Heix Teq MowHocThio 10—40 m  (MecTopoxmenus
Kaxpaa, [lapsasray B r. Cyanranyusnara). OH acCOUMHPYET C MYCKOBHTOM,
6uoTHTOM, aM(pH60I0M, LINHHENBIO, 3MHIOTOM, aHAAJTY3HTOM, CTABPOJHTOM,
CHJIMMAHUTOM, KBapleM, TYPMaTHHOM H Jp.

AnbMaHIMH H3BecTeH B caaHIeBbX KceHonutax KompaGatckoro u Ker-
MeHYHHCKOro mHTpy3usoe (XampaGaes, 1958; Canos, 1954) u cpeau KoH-
TaKTOBO-MeTaMOP(HYECKHX POrOBHKOB KBapI-MOJEBOLINATOBO-CAIOAHCTONO
cocraBa, okaiMmasowmux KomwpabaTckui uHTpysuB. B HHX ajbpMaHIUH KOp-
poaupyercs GHOTHTOM, MOJeBBIMH IinaraMH M KBapuem ([layros u 1p.,
1971).
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Ta6auna 8

XHMHYeCcKHHl cocTaB anbMaHAHHA, BeC. %

— Hg;rgmiﬁuyﬁmxp. | (,ﬂapcﬁ!;g;:g].u!?;;paﬂj Cesepunipt Hyparay, Kowmpabart 10ro-3anagnan yacte ['Hecapekoro xpebra
o6y, 2 56 | x I — 1274 1500 129 4340 x— 10472 x—833a x—B35 w—207 x— 254r X— 163
Si0 36,7 36,16 | 36,87 34,60 | 36,60 37,10 | 37,10 38,06 37,23 37,01 37,42 38,40 38,50 41,02
TiO, 019% 1,44 - ’ - 0,12 0.17 0,11 0,25 0,12 0,25 0,16 0,23 0,50 0,45
Al Oy 18,17 16,34 19,13 21,07 18,59 20,17 19,86 16,72 20,64 20,81 19,82 18,303 20,33 18,96
Fe,0, 4,07 7,04 — — 4,00 1,15 1,18 6,80 = 0,41 = 2,82 0,98 0,10
FeO 29,15 | 28,36 | 37,80 34,68 | 32,60 32,40 34,22 27,00 32,33 31,96 32,01 29,10 22,99 26,58
MnO 3.38 1,14 2,85 1,36 1,47 1,40 1,54 1,28 3,02 1,77 4,20 3,60 0,78 0,33
MgO 4,61 5,21 1,56 1,72 4,10 4,05 2,60 6,70 3,38 3,04 4,47 4,53 4,40 4,55
Ca0O 2,70 4,60 1,93 5,07 1,54 2,42 2,26 215 2,10 2,80 1,40 2,58 10 .68 6,18
Na,0 AL e o oy 018 023 0.20 0,12 0,20 0,32 0,26 — 0,05 0,10
K0 _ - _ -~ 0,25 0,20 0,17 0,35 a,12 0,10 0,20 - 0,10 0,22
CyuMma 99,69 | 100,29 | 100,14 | 98, 09,45 | 99,29 | 99,24 99,43 99,14 08,47 99,94 r 99,56 99,31 98,49
Jla6opaTopus urar AH ¥aCCPp = - Tpecr Camapkauireo|, aorus MF VaCCP
Anannrux E. ¢. KacssnoBa 5 o L
*ABTOp C. T. banaxos Kanmosekux, 1939| [Mayron, Yeborapes, Maucy pos, 1972 lokposenii, 1974 (no A. B. Xoxaosy n O. A. [llaun)
Konugectso HOHOB B mepecyere Ha 12 (0)
| ¢ 1y
Si 2,97 2,93 3,03 2,76 2,99 2,9 2,99, 2,99 3,05 3,00 3,015 oo | 3,12 3,021 3,231, 4
i 070513:0215: 081301 0_01}3-"“\020?}3'900,01}'3-“0 001300 | 7 0'0L3:0 | 0:01/3:02 | glo7}3:13 | 5°03)3.95| 0’03326
Al 1,72 1,56, qall,86 1,98 1,78)5 091492, 11921 oal! 1-53}-3,05 1,92 2-00}9_02 1,90 1'75}1,37 1-33}1,94 T4
Fest 0,25}"970,42}1'98| 0.241%%0.08/% %% 08> *® 0,48 = 0,02 - 0,12 0,06
Fe2+ 1,98 1,92 2,60 2,79 92 99 2,19 9 31 1,80 2,15 2,18 2,16 1,69 1,81 1,74
Mn 0,225 020,07 (2 :[0.20(, 210,090, = [0.12(, o [0.20]s orf0.19 0,195 g9 | 0,22 0,121 ¢4 | 0,28 0,250 o1 | 0,065 gg| 0,0215 g3
Mg 0,562 90,6231/ 1973 16]0720(3:51]0: 51 (297|048 {2:87|o 32 (3.01| 0.81{2% | 0/82(2:98 | 07371284 | 07543 %0 | 0754391 | 0)51(%%8 0551
Ca 0,22) 0,40 0,17 0,43 0,12 0,20 0,19 0,19 0,19 0,25 0,42 0,22, 0,99 0,52
MHHATBHELT COCTAB H (H3HYECKHE KOHCTAHTHI
AbMaHInH 60,4 54,3 84,3 84,5 69 73 75 49 72,5 73,8 69,6 66,3 50,7 59,0
CrneccapruH 7,4 2,5 6,5 3,0 3 3 4 3 7,4 4,1 9,2 8,3 1,7 0,7
Mupon 18,5 20,8 6,3 6,5 17 16 11 27 13,8 12,5 17.4 18,0 17,3 18,0
I'poceyasp —_ = 2.9 6,0 = 4 6 = 6,3 8,2 3,8 - 27,3 16,2
AHIPAJHT 8,2 13,2 - — - 4 2 8 = L — 7.4 3,0 0,3
Cgunarur 5,5 9,8 —_ - 5 = 2 1 13 = = = 7= == =
d 4,06 4,10 4,25 - 4,12 4,13 4,09 4,08 = = & = = -
N = = — - 1,809 1,802 1,803 1,801 = = = = = =

1274, 1500 — anbmanaun W3 HHTPY3WBa rpaHocHeHuTa W Railky Toro e cocrasa, 129,

llpumeyanne. O6p. 2,156, X, XX = aNuMaHIUH M3 MeTaMopPHYECKUX CIAHIEB; 1
£ e : pd ’ OHOTHT-CHANHMOHHTOBBIX THEHCOB H rpaHaT-GnoTHTOBLIX Caanues, Xx-254, x-368 — u3 an-

4340 — u3 porosukos; o6p, x-1047, x-833, x-835, w-207 — U3 rpanar-KopPAHEpPHTOBHIX,
$ubonutos.
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AnbMaHAHU — XapaKkTepHblit MHHEpaJ THeHCOB M KPHCTAJJHYECKHX
CaalleB J0KeMOPHHECKOro MeTaMopgHuecKoro KOMIJIEKCd, IMHPOKO pas3BH-
TOro B loro-sanannoil yactu Imccapckoro xp. (ITokpomecknil, 1974; Xox.os,
1970, Iluun, 1966). B rueficax u cnaunax aabMaHidH B HeOOJbUIOM KOJH-
YecTBe BBLAGAAETCA B BHAe MeJkux sepen pasmepom 0,2—0,6 mm, wuHoraa
nonanaloTes A0BOJLHO KpynHbie (do 8 smam) KoppoaupoBaHHBe mnopdupo-
61aCThl, 4aCTO MOYTH MOJIHOCTBIO 3aMENICHHBIE METKO3ePHHUCTHIM arperaTom
KBapla, [JarHok/a1a3a, c/1io/ibl H MarHeTura.

Ilo XHMHUeCKOMV cOCTaBy MHHepas oTBeuaeT nupon-aidbmananny. Co-
IepKalMe B HHX NuponoBoit Moaexkyanl 12,5—18,0%, anbManauHOBOK —
50,7—73,8%, ocranbubix — no 10% (taba. 7).

PaccmaTpuBaemblit MHHEpAJ HaXOAMTCA B rHeldcax m cjaaHLaX B mapare-
HEeTHYeCKOil aCCONMAIHH C KOPAMePHTOM, CH/JIMMAHHTOM, OHOTHTOM, aHzia-
JIY3HTOM, CTABPOJHMTOM H IJIarHOK/aa30M OJIMIOK/1a3-aHl1e3uHOBONO COCTaBa.

B am¢uGoaurax u poroBooOMaHKOBbIX rHelicax ajJbMaHIHH BCTPEYaeTcs
B Bile Meakux (mo 1 mm) 3epen — 10—12%, a B ampuOOINTHIHPOBAHHBIX
srJaorpTax — 309%.

B HHKHeNa/qe030H{CKHX KPHCTANIHYCCKHX CJIaHIaX rpaHaT BCTpPeuaercs
uacto, o0bYHO OYeHb Meakuit (1o 0,5 mm), or enuHnunbix 3epen mo 10%.
Toavko B onnoM nyuxre B JlkkaGarcknx ropax oGHapymKeHpl TpaHaT-Caio1H-
CThie CJIaHIlbl, B KOTOPBIX OH o0pa3yer KpynHole (1o 15 mam) nmopdupobiac-
Thl, cocrapasiouine 10 40% o6wema noponwl (IToxposckuii, 1974).

[To nauuwim . A. Caxop, TeppurenHsliii a/JbMaHIdH B BHJIE PO3OBHIX
npo3pauHbIX poMOOLOAeKA3IAPHUCCKHX KPHCTAJJOB HAXOMAUTCA B HEOTEHOBBIX
riecyanukax Haykate, ofpa3oBaBIunxcsi 3a CueT paspyiueHds MeraMmopdH-
gecknx nopox Kypamuuckoro xpebra.

AnbManjnu-cneccaprus—(Fe,Mn);AL[SiO, ],

[TepBrie ykasauust wa mpucyTcTBHe rpaHarta B mermarutax Cyaranymns-
lara umeroTcs B padorax bBapbor-ne-Mapun (1875) n M. B. Mymkeropa
(1877). ITo3e MHOrouHC/JEHHBIMH HCCJAEI0BATENSMH BHISIBJEHO MOCTOSHHOE
NPHCYTCTBHE rpaHaTa B mermaturax ¥ anaurax Cyaranymsnara, AnTbiHTay,
Hyparnuckoro xpebra, 3upabynakckux, 3uastanuckux H Kapario6HHCKHX
rop H HajuuHe €ro B KauecTBe MOCTOAHHOTO akKileccopHs B rpaHHTax 3amnaf-
Horo ¥Ysb6exkucrana v Yarkana.

Munepanornyeckne cBefleHHA HMEIOTCH B CPaBHHTENbHO MHOPOYHCACH-
HuIX padorax (KypGaros, 1933; Bananos, 1952; Hoanynnaes, 1958; Xampa-
Gaes, 1958; Kynwuk, 1962; marepuaan B. A. Kopuerosoil, K. ¥pynGaeBa u
O. M. Puwmckoit-KopcakoBoit) .

CneccapTiH BbiJeNsieTcsi B BUIE XOPOIIO 00paz0BaHHLIX KPHUCTAJIOB
pasmepoM-oT 1oJeft MHATUMeTpa Mo 3—5 ca B hopme pomGomomexasapa,
peike TeTPArOHTPHOKTAZAPA H H3IOMETPHUIHBIX 3epen.
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Tadanna 9

XHMHUECKHIt COCTAB anbMAHAHH-CECCAPTHHA, BeC. %

FpamaT 3 NermaTHTos panaT M3 rpaHdTOK108
Hypartusckie ropu “3"1;(%2“5';“““ qa”‘lj’(‘)';;‘:“"e
Kosmnoneur KapatwGuu-| Cyaran-
Ckue ropul yHanar ) o
TemHpKOGYK Hxafnay "\K,::S'C‘;,c:u“ AI::E_':::?BM
S(0, 36,92 36,60 37,36 36 37,07 37,90
TiOy — 0,26 0,10 G 0,17 0,50
AL O, 2,76 31,32 20,00 | 21 21,13 2070
Fe,0,4 — 0,30 3,74 L 0,53 Y75
FeO 20,22 23,63 23,00 13,77 23,79 17,95
MnO 17,90 16,35 18,6 25,42 15,06 13,50
MgO 2,00 0,45 0,02 0,13 0,44 2,40
CaO 0,80 0,74 0,00 0,40 1,07 2,60
Na,O - 0 26} — — 0,26 0,75
K0 - : — - 0,22 1,04
+1H,0 — 0,35 — — 0,37 —
Cymma 99,70 100,39 100,68 ]100,35 99,86 99,09
JlaG6oparopua MIul == Yaraas- — (UT'mT Hrur
AH ¥aCCP reQJ0rus AH ¥3CCP| AH ¥aCCP
AHaINTHK — — ~ (M. W Ju- |T. 1. Cy-
XoitaoBa KOHKHHA
ABTOpH bGananos, Kyauk, 1962 Mbanya- |Kopue- [Aaumos u [K. ¥Ypyuba-
1952 aaen, ToBa, | ap., 1970 | em
1958 1962
Koanuecrtpo uonos B nepecuere ua 12 (Q)
]
St 3,01 2,99 2,94 2,99 3,04 2:91 o 5 (3,07
Ti = 6.01)%:00[5702)2.96[5 01 13,01 °2 0011292 | §03f3.10
Al 2,00 2,07]:, 00]2.05 1.97}2 17,2,08 2,07\5 ¢ 1,‘38}2 0
Fe’t — 0,02/7" 710,01 0.207"7") — o.oai ™"t ol16]™ 8
Bet 1,43 1,62 1,68 1,40 1,08 I,Gg l,gg)
Mn 1,23(. 1,13} 1,011 1,31]5 -111,78]5 oo 1,05], 0,92].
Mg 0.24(2:98 (005 (2-58]0%08 (298| 1= (2. 71’01 (87| 0.05(2-8 | !09(%:06
Ca 0,08 0,06 0,13 == 0,03 0,09 0.23
Munaasnsii cocran
AnbMauaun 48,2 56,9 53,5 36, 58,6 41,6
Creccaprun 41,1 39,3 45,0 59, 36,6 32,0
TMupon 8,1 1.7 —_— 0, 1,7 10,0
[poceyasp 2,6 2,1 3,1 — 3,1 -
Auzpagnt — — 1,0 — — 16,4
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l1BeT po30Bblil, pO30BaTO-KPaCHHIH, KpacHo-Oypblil, TeMHo-Oypbif, Gypo-
BATO-PO30BbIil U BHIIHEBO-KPACHLI, HeNpO3pauHbli, JHIbL Clerka MpoCBeyH-
BAeT B Kpasx.

OTnenbHble KPHCTAJIB TPaHATA B MErMaTHTOBLIX xuaax Jlaurapa ume-
10T 30HaJIbHOE CTPOEHHEe: WX LIeHTpaJbHas 4acTh NOYTH UEPHOro LUBeTa, BHell-
Hsisl 30HAa — KOPHYHeBaTo-0yporo.

Tsepnoctb 7,5, XPYNKHil, H3J0M HEPOBHBI, 06JecK CTeKIAHHBIA. Yieab-
nwii Bec 3,9—4,27 B 3aBHCHUMOCTH OT COCTaBa: KpacHO-Oypble KPHCTAJJibl
M3 MerMaTtuToBOH Xuabl r. Aateiutay — 4,27 (Kyp6atos, 1933), posoBbie w
KopuuHeBble u3 nermatuToB Kermenun — 3,9—4,1 (Canos, 1954), pososarto-
kpacusie u3 TemupkoOvka — 4,24 (Bananos, 1950).

OObIYHO MHHEepaJ H30TPOMHBI, JHIIb B eAHHHUHLIX CJaydasgX NpOsSBJAAET-
cA aHoMaJbHas anu3orponus. [loxasaTteab mnpenomaennss KpacHo-Gyporn
rpaHaTa M3 nerMaTHTOBONl Xuawl Aatwinray — 1,832 (Kyp6aros, 1933);
TEMHO-KPACHOTO M3 MerMaTHTOBOH XKuawl Jlsurapa — 1,847 (AGnyanaes,
1947).

XHMHYeCKHe aHa/H3bl NOKa3all 3HauuTeJabHOe KoJebaHHe cocTaBa rpa-
Hara. [loctosHHo npeo6.ianaer ajbMaHIHHOBAs M cleccapTHHOBAA MOJEKY-
Jbl, TPHYEM TOJLKO B OAHOH npobe npeobiaajgaer cneccapTHH. B noxuuuen-
HOM KOJHYECTBe NPHCYTCTBYIOT IIHPONOBas M YacTO TPOCCyasApoBas H aHapa-
AWTOBasi MOJeKyaw (tada. 9).

AKueccopHble rpaHaThl cofepxar peakie seman — 0,09—0,17% TR:O0s.
CnekTpaJbHbIM aHAJIH30M BLISTBJIEHBI NpHMecH HeGOJbIUIMX KoaHuecTB: V, Zr,
Cu, Pb, Ag, Zn, Sn, Ga, Ge, Be, Sr, Ba, Sc, P, Y, Yb. OcoGenno xapakrepua
B aJbMauanH-cneccapruie npuMmecs Sn, Ge u Ga B r. Hyparay.

MeKnI0CKOCTHBIE PACCTOSIHHS B PEHTTEHOTpaMMaX OTBeyaloT [IPOMexy-
TOYHON CHeccapTHH-albMaHAHHOBOH pasHocTH. Beawunna siaeMeHTapHOR

o
sueiikn paBua 11,5640,0045 A, T. e. npoMeRyTO4HAA MEXKIY aJbMaHAHHOM
(11,540) u cneccaptunom (11,607) (bananos, 1952).

ANbMaHIHH-CIeCCapPTHH XapaKTepeH JJs merMaTHToB (3anaiaHblii Y3te-
kHcran). Kak akueccopublit MHHepaa o6Hapy:KeH B rpanHtoniax 3anaiHoro
VabGekucrana u Yarkana.

B nermaTtutax rpaHat o0Gpa3yeT BKPAaIJEHHHKH B KBaple H I0JeBOM:
IInaTe BEJIHYHHON OT HECKOJbKHX MHJJHMETPOB 10 pa3vepa TPelKoro ope-
Xa, 4aCTO B aCCOIHAIHK C TYPMaJHHOM.

B MarmMaTHYecKHX NOpOAax a/jbMaHAHH-CIeCCapTHH NpefcTaBlIeH Med-
KHMH GHCEPOBHIHBIMH KPHCTaJJIHKaMH PO30BOro, KpacHOBAaTOrO H TeMHO-KO-
PHYHEBOTO IBETAa OT AECATKOB A0 HeCKOJbKHX COTEH rpaMMOB Ha TOHHY, pe-
e MeHblle.

Mupon-aabmManand—(Mg,Fe),AlL|SiO ],

I'panaT nupon-aJbMaHIHHOBOTO COCTaBa BCTpPeueH B OpeKYHEBHMAHBIX
KumbepauTono1o6usix caoasHux nukputax Ceseproro Hyparay. On npuy-
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poueH K MHOrMOYHC/JIEHHbIM KCEHOJHTAM YIVIHCTBIX CJaHIleB, BKJIWOYEeHHbIX B

aukput (Tposinos, Boposaun, 1969). Hukakne anarsocTHyecKne nanHble He
APHBOJATCS.

I'pynna ruaporpanatos
Iuaporpoceynap—CasAlL[(Si0y), (OH))]s

I'uaporpoceyasp ycraioBien B Kypamunckom xpe6re M. H. Mouceesoit
(1962, 1969) Ha 30.10TOpyAHOM MecTopoxaennn ITupmupad.

Munepan BeTpedaercs 4acTo, Ho B He(GOJIBUIMX KOJHYECTBAX, B BHAE XO-
pOILLO OrpaHeHHBIX KPHCTAMJIHKOB poMOoao0AeKasIpHueckoil ¢(opMmbl pa3me-
pom 0,5—1,5 My uan B BHAE KaeMOK, 00pacTaloLMX KPHCTAJJIHKH Ipoccy-
Jaspa. _

upporpoccyaap BoAsiHO-TIpo3pavuHblii, GeJblil, CBET/0-3eJeHblll H peaKo
CBET/0-PO30BLIT. Bieck crekasuublii, TBepAOCTb OKOMO 7, YIeJbHBIH Bec
3,35—3,40.

Munepas aHoMa/nbHO ONTHYECKH aHH30TPOMHLIN, B CKpeLIeHHBIX HHKO-
JaX oOHapyKHBaeTcs YeTkoe 30HaabHoe crpoenue. ITokasarennb mpeaomie-
HHsl oTAeabubiX 30H 1,714—1,728.

XnMuJeckHe aHaJau3bl GeJblX H BOAAHO-NPO3PAayYHLIX KPHCTAJJIHKOB I0-
KasaJu HIeHTHUHOCTb HX cocraBa. ColepxaHue BOABI ellle B JBYX mpobax
munepasaa pasio 0,5 u 1,0%.

Komnonenm IMupmupai Ipuseranue
obp. Sla-we  obp. S0-w

Si0, 38,40 38,50 BkpannenHocTn Genbix H BO-

TiO, 0,02 0,02 NSHO-TIPO3PAYHBLIX KPHCTaLIH-

ALO, 21,80 21,90 KOB THIPOTpoccyasipa B Kalb-

Fe 04 151 0,70 IIHT-BOJJIACTOHHT-KCOHOTIHTOBOI

FeO 0,00 0,00 HHIe

MnO 0,56 0,32

MgO 0,94 0,72 JlaGopatopus tpecra ,Cpenas-

Ca0 35,76 35,90 LBETMETPa3BelKa“, aHaIHTHK

4+ H.0 1,49 1,56 Myxoea (Mouceesa, 1962 u
1969).

Cymma 100,08 99,62

[TpuBenennble aHaan3bl [epecYHTalbl Ha KPHCTAJNJIOXHMHYecKkHe Gopmy-
Jbl H3 pacuera Ha |2 MOJEKYJ KHC10poAa, MOJYYHBIUHX CJAEAVIOIHA BHA:

OGp. 51, -1 (Cams Mg, ,, Mng g, )2.08 (All.go Feg.gs)l.gs(SiQ.ssHo.19)a,m .

O6p. 80-u: (Ca, g Mg, o Mg, ), g6 (AII,QE FEE:&JL% (Siagsto19)3,050

I'uaporpoccyasap — ruApoTepMasnbiblit MuHepaa. O obGpasyer BKpan-
JEHHOCTb B KBAapL-KaJbLIHT-BOJIJIACTOHHTOBLIX 30JOTOPYAHBIX JKHAaX B acco-
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UHALMH C BOJJIACTOHHTOM, KCOHOTJHTOM, NHOMCHAOM, OTJarasfch B YIJOBa-
THIX TIPOMEKYTKAX MeXIy HX pagHanbHO-TyuucThiMu nyukamu. [lon Baus-
HHEM TMOCJeNYIOWUX THAPOTEPMAJBHBIX NPOUECCOB OH 3aMEIIAeTCs  Kaljb-

LIHTOM.
I'pynna uvpkona

Hupron—Zr[SiO,]
LupTonuT
[IHPKOH — pacnpocTpaHeHuLIli aKIeccopHblil MHHEpad  H3BEePIKeHHBIX
nopoa. Coxeprurcs B rpaHnTOHAax 3anafHoro Y36eKHCTaHa OT eIHHMYHBIX
sepen no | x2/r; B mopomax Yarkano-Kypamunckoro perxona — [50—

200 2/t (XampaGaes, 1968; Kosuipes, 1968, 1972; Vpyn6aes, 1970). B kaue-
CTBE KJACTOTEHHOTO MHHEpaJa OTMevaercss B 0CaJ0MHBIX MOPOMNAX.

” ! ,~ i
10 1a0
N Ny
7 2

Puc. 23. dopma KpHCTANN0B UHPKOHA H3 rPAHUTOMAHBIX mOpoR Yabekucrana:

1—=3—npuamatnyeckoro raburyca, 4—7—1MnupaMuiaabioro, &—m3omeTpHueckoro, 9—I]0—uroapyaroro, II/-—
IHMAPaMIIAILHO — IPH3MATHYECKOrD, J2—CPOCTOK ¢ KCeHOTHMOM (A3umos, 1970; YpynGaes, 1970).

B xope BuiBeTpHBaHHS AHrpeHa cojep:KaHHe UHDKOHZ AOCTHraeT
900 e/r (Huxonaesa, 1967). Berpeuaercs B docdopurax Kapakannakun
(Backakos u np., 1964).

B napepiKeHHBIX MOPOJAX KPHCTAMIbl UWPKOHA OGLIYHO XOPOILO Orpa-
HeHHble, peXke KOPPOAHPOBAHHLE, CO CriaKeHHLIMH pe6paMH H BepLIHHAMH.
ITo rabuTycy MOXHO BHIZEJNHTH CJeLYIOLINE TPYMNbl KPHCTANIOB: TIPH3MATH-
yeckHe, B KOTOPHIX HAaHOOJBIIMMH pa3MepaMi 006/1agaioOT BEITSHYTHIE TPaHn
npuambl (110) u MenbmHMMH rpavn aunupamunel (I1I) (pme. 23, I); nuuu-
paMHIAaJbHO-IPH3MATHUECKHE, B KOTOPHIX B PABHOH CTeNEeHH Pa3BHTH TpPaHH
06oHX THIOB (puc. 23, 2, I1); kpHCTaaabl ¢ rpaugMu  AByx npuam (110) u
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(100) u munupamuabl (puc. 23, 3) H ARNHpaMHAAIbLHBIC KPHCTaMIbI C mpe-
ob/lajlanueM rpaHu AHNHPAMMIL H C NOAYHHEHHLIM PA3BHTHEM T'paHel Mpus-
MBI HJIH HX OTCYTCTBHeM (pHC. 23, 4==7). Berpeuaiorest H30METPHUHBIE KPHC-
Tajabl (pHC. 23, §), HroAbyaThie, B KOTOPBIX XOPOLIO Pa3BHThLl TPAHH IHIIH-
pamunsl (311) (puc. 23, 9—10), HBOHHHKH H CPOCTKH C KCEHOTHMOM
(puc. 23, 12).

Pasmepn xpucramnos 0,0n—O0,n sm, HO BCTpeyaiorc W Gojee Kpyil-
Hple — 10 4—6 ms, penko Goabmme. B KapaTioOMHCKOM HHTPy3HBe OTMe-
YaloTCSl KaK MeNKHe, TaK H KPyMHble KPHCTaJJIbl, OTJHYAI0MHeCH 0 06/IHKY,
OKpacke u creneny npospaunocrd (XampaGaes, 1958).

Tadaunma 10

OntUYecKHe CBOHCTBA LHPKOHA

Mecto magTus obpasna XapakTepuCTHKa MUHepala I Ne | No ‘Nu»Nol AsTop

Uatkaao-Kypamunckuii Junupamugaasno-npuama-| 1,976| 1,922| 0,054| Ypyn6aes, 1971
PeruoH, rpasHToOHIHbIE | THYECKHE KPHCTalabl

MaccHBhI MeramukTHbie paanoctu | 1,970 — —
IMosanemarmaTuyeckuii 1,957 1,922| 0,035
UHPKOH
Kypamuucknii xp. Cam- | InnupaMuanbsuo-1npus- 1,949| 1,906( 0,043| Envceesa, 1958
rapckuil HHTPY 3HB maTHueckue ceerao-po-| 1,932 1,876| 0,052
KBapliesoro nopdupa 3osble, wenrble u 6ec- | 1,970 1,907( 0,062

nBeTHhie KPUCTANAL 1,962| 1,900f 0,061
1,978 1,925 0,056
Kypamuuckuii xp., Ba6ait-| Taunnonpuamaruueckne | 1,957( 1,922| 0,035| Koazosa, 1960

TArcKHil rPaHUTONJIHBIN | KpPHCTalabl pO30BOro

MaccHB H KEATOFO lBETa
Koporkonpussarunyeckne | 1,767 — -
KPHCTAJIbI, METaMHKT-
HbIE
Kypamunckuii xp., [aii- | Llnproanr 1,805 1,772| 0,033| Eanceesa, 1957
JaHCKHH TPaHUTHbII 1,838| 1,827| 0,011
Maccue
Kypamuucknii xp., HUap- | Meramuktusifi uuproaur | 1,877| 1,876| 0,001| Tucunuua, 1960
KacapcKuil rpaHuTHbI 1,812 — =
MaccHe

llupkoHn OGecuBeTHEIe HJH OKpallueHhl B PO30BbIH, KPACHBIH, XKeaTh,
CHpEeHEBLIH, KOpHuHeBHlll u Gypblil Tona. Ilpo3pauHwiil, HHOTOA MoJynpo3pau-
Hbli, MYTHEE. MMeloTcsi pa3HOCTH ¢ 30HAJbHBIM Daclpefie/ieHHEM OKPacKH
3a CyeT yepefOBaHHA MYTHLIX W NMPO3pavyHBIX 30H. BJeCcK CTeKNAHHBIH, B H3-
JoMe XHpubiit. TBepaocTs OKOJIO 7, yAeabHuli Bec uupkoHa u3 Kowmancaii-
ckoro Maccusa 4,57 (Xampabaes, YpyuOaes, 1968).

B unHdax mof MHKPOCKONMOM LHPKOH NPO3pauHLIA, HHOrZa TEMHOOKpa-
IIeHHEEe PA3HOCTH MJIEOXPOHPYIOT OT PO3OBOTO H 3eJeHoBaToro no No 10 Kes-
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To-Gyporo no Ne. B 3ona/bHbIX KPHCTa/M1aX aHH3OTPONHBIE 30HbI YepeayloT-
Cs ¢ H30TPONHLIMH, MeTaMUKTHbIMH. OTMeuaercs 3HauHTeNbHOE KoseGaHHe
nokasaTeJeld NpeJOMJeHHs H [ABYNpPEJOMJEHHS UHPKOHA H IHPTOIHTA
(rabn. 10).

PeurrenorpaMmbl LHpKOoHA H3 rpeiisenoB [aBel  (KypamuHckuit xp.)
COOTBETCTBYIOT 3TaNOHHbIM. K uHeay riaBHBIX iHHHE, N0 ganasiv P. F. Uep-
HoBoil, ortHocatcs: 3,298—3,336 (9—10); 2,506—2,548 (7—9); 1,716—
1,725 (8—10).

XHMHYeCKHIl cocTaB LHPKOHA OJH30K K TeopeTHuecKoMy. Llupkon cozep-
KHT 06biunbie npumecn — Hi, Al, Fe, Mn, Mg, Ca, P, TR, U, Nb, Ta. Penr-
reHoCNeKTpaJbHbIM aHAJAH30M B IHPKOHAX M3 FPAaHHTOHAHHIX MaccHBOB Yar-
KaJso-Kypamunckoro pernoHa u 3anafHoro Yabekucrana onpegeseHo copep-
xaune TR, Th, U, Nb, Ta, Hi, Pb (Kosbipes, Exkos u np., 1968; ¥Ypyn6a-
es, 1970, Asumos, 1970; XampaGaes, 1958, 1969; XampaGaes, YpyHGaes,
1968). PesyabraThl ana/iu30B npHBoAsTcs HHxKe (%).

Aaemenm HYamraavekue Kypamuwcxuid — 3anadwoil

20pnt xp. Vabexucman
La 0,012 (8) 0,3(2) 0,52 (5)
Ce 0,26 (7) 0,26 (3) 0,74 (6)
Pr 0,1(1) 0,1(1) 0,10(3)
Nd 0,21 (7) 0,2(2) 0,5 (5)
Sm 0,1(1) 0,1(1) 0,13 (3)
Gd 0,1(1) — 0,061 (5)
Tb — - 0,0035 (1)
Dy 0,2 (1) 0,1 (1) 0,13 (3)
X 0,60 (7) 1,49 (9) 0,50 (6)
Th 0,69 (8) 0,84 (6) —
U 0,146 (7) 0,98 (8) 0,15(2)
Nb 0,39 (4) 0,12 0,01 (1)
Ta 0,01 (1) 0,01 (2) —
Hi 0,18 (9) 0,70 (9) 0,07 (8)
Pb 0,010(2) 0,01 (1) —
Mpumeuvanwne B ckobkax unciao npoaHaiusnpoBaHibix npob.
Kosmnonewm  Lupxon us Lupmoaum Hupmoaum
2panoduopu- U3 QASCKUMO8 13 AASCKUMOS
mos Ax4un- Yadaxckozo Yapracapekozo
CKO2O Maccusa — Maccuga Maceuga
(c) (P;) (P)
Z10, 65,36 58,46 63,83
Si0, 31,44 28,77 31,20
AlO; 0,14 2,06 0,53
Fe,0;+FeO 0,34 5,19 0,70
MnO Ca. Ca, 0,06
MgO 0,31 0,14 0,15
Ca0 15712 0,73 1,66
POy 0,62 0,60 0,85
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ITR.Oy 0,35 1,66 0,40

U<0; Ca. 0,33 0,95
Nb.O, — 0,34 :
Ta.0, — 0,05 —
Il ., 0,56 2,03 0,66

Cymwma 100,24 100,46 100,39
JlaGopa- Hralr AH HIEM

TOPHS ¥Y3CCP
Awvaantug B, B. [Mpaca- K. M. Cokora

aoBa
AsTOp Ypyubaes, Cmopuros,
1970 1957

* Jkerpakt: La—0,02, Ce—0,03, Nd- 0,03, Gd—0,17, Tb—0,02, Dy 0,68, Er—0,34,
Y—0,34, Sm —0,0,39%.

B mupKone B 1eCsITHIX M COTHIX A0JAX NpOLeHTa cojepxuTcs raduui, Ko-
Topblil 3amemaer uppkonuil. Handonee Beicokoe cofepziaHue radHus oTMe-
4AETCA B aKLEeCCOPHOM IMPKOHE M3 rpaunToOMIHBIX MaccuBoR KypaMHHCKOrO
xpedTa U eKOTOPHX MAcCHBOB 3anajiHoro Ysbexucrana.

Beauwunna ornowenust Zr : Hi B unpxone u3 pasauunbplX THIIOB MarmMaTti-
qecknx nopox Yarxaao-Kypamuuckoro pernona (Kocrtepun, 1960; YpyuGa-
e, 1970) veeanunpaercst Ipyu Nepexojie oT OCHOBHBIX K KHCJALIM H LIEJI04HBIM
[nopoianM, a Takxe K 60Jee TIYOHITHBIM alusaM.

B unproue nocTosiHHO NPUCYTCTBYIOT pPeflkie 3eMJH TaKxke B KadecTBe
u3oMopdilbix npuMeceil (oOBIYHO ACCATHIE TOJH NpolieHta, pexe Ao 2—3%
8 uuproaute). HMrrpuit orMeuen nouru Besfe. Ero cojepauue xosedaercs
oT corulX nogei go 4—>5%, obuiuno 0,56—19%. [Mocrosinusie npumecn Y u P
B ([HPKOHE MOMKHO OOBSCHHTL HaJHYHEeM CTPYVKTYPHOrO pacnajia TBeploro
pactBopa Kcenotuma. B nmpkoie i IHPTOMUTE TaKKe MOCTOAHHO IPHCYTCT-
sytor: Th(0.n—2%), U(0,0n—0,n%), unorna B unproaute 1o 3%; pexe —
Nb, Ta, Sc. Haanune npumeceit Ca, Fe, Al, Mg, Sr, P o6ycioBiaeno MUKpoO-
BKJAIOUEHHAMH anaTnTa, MariHerTnTa, noJessx mmnartos u ap. Hacro ormeuaer-
2qa Pb panuorennore npoucxoxzaeuus. Ilo coornomennio H30TONOB cBHULA
Pb27 i Ph® onpegedsiercss aGCOMIOTHBII BO3pacT LWHPKOHOB  (MJH. JIeT):
113 aasckuToBbix rpanntos Boramacaa (Kypamuuckuit xp.) —162; Kyionauu-
ckoro maccitba (Yarkanbexuil xp.)—260; rpanoinopiiToB il PaHHT-aMIHTOB
Kuabuicast (Kypammncknit xp.) — 240 u 178.

B maparenesuce ¢ IHPKOHOM BCTPEHAETCH Ledblit PAd  aKlLeccopHeB:
cdieH, aHatas, anaTHT, OPTHT, HIBMEHHT, MarHeTHT, (TIOOPHT, OPAHKHT, NH-
pUT, TPAHAT, MOHALHUT, TOPHT, (PEPryCOHHT, KCCHOTHM, KOJAYMOHT, HPOX/IOP,
rafgoauuut. O6eiuHo o o6pasyeT BPOCTKH B OHOTHTE, aJb0OHTE, KBaplle.

Tunomop¢ubie 0COBEHHOCTH AKIECCOPHOrO MHPKOHA XapaKTepHbl A1
pasnuuHbIX mopoja. B HenmsMeHEHHBIX 1 MAJOH3MEHEHHLIX TPAaHHTOHIAX
00LIYHO BCTPEUAIOTCS MpO3pauHble LHPKOHLL, OKpallelHbie B CBETJIO-JKeTble
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H pO30Bbie TOHA, B ruGpHAHBIX rpanuTonIax cyOByaKkannvyeckix (aiuii, ner-
MATHTAX H KHJILHLIX TPAHHTAX MOABIAITCA Oypble 1 KPacHO-KOpHYHEeBbIEe
NOJIyNpo3pauHbie H Npo3paunbie UHPKOHb. OTMeuaeTcs H3MeHeHHe OKPacKn
LHUPKOHA B Pas3/HYHbLIX 10 BO3PACTY MACCHBaX: B NMPOTEPO30ACKHX TpaHHTaX
OH JIWJIOBOTO 1BeTd, a B TepUHHCKHX — PO30BOTO.

3ameTno MeHsI0TCSE MOP(OJIOrHUeCKHe 0COGEHHOCTH KPHCTAJIOB: B Npo-
TEPO30ICKHX TPAHHTAX OHH NPEHMYIIeCTBeHHO FHALNHTOBOTO THNA, a B 0O-
Jee MOJIOABIX Mopdosiorusd ux pasnoodpa3stee. B rpeiizeHH3snpoBaHHBIX Tpa-
HHTaX 4Yalle BCTPeYaloTcss KOPPOAHPOBaHHBIE KPHCTAIAbI CO CrIAZKEeHHbIMH
pe6pamn u BepmnHamu. Oun obGpasoBaHsl KomOunauwueit rpaueit (100) u
(111), Goaee caoxubie KoMOHuHaUHH OoTCyTCTBYIOT. Kpueranabl onuchiBaemMo-
ro MHHEpasaa M3 KaJeloHCKHX rpaunToB YaTkana npeacrasieHbl CJOXKHBIMH
¢opmamn o6bluHO H30MeTpHUYHOrO raduryca, a M3 BAPHCCKHX TPAHHTOB —
npusaMartHueckoro (Jlaxosuu, 1967; Bomosukosa, 1958).

B Yarkano-Kypamuuckom perxone KpHCTa bl UHPKOHA ¢ HAHOOJbLUIHM
KO3(QPHIHCHTOM VAIMHEHNSA XapaKTepHbl A8 TAyOHIILIN dacTeil HUTpy3H-
Ba, @ B IPHKOHTAKTOBLIX (panuax scrpevatorcst 6ostee nzomerpuunsie (Kosbl-
pes  ap., 1972). O6.1HK UHPKOHA 3aBHCHT OT CTelneHH H3MeHeHHsi TPAHHTOH-
JIOB: B PHOPHIHBIX npeoBianaior KpHCTAMILl ¢ MeHbHM KoIdHiHeHTOM
VIHHeH s, ueM B HenaMenennblX (Bonosukosa, 1958).

LIHpTOJIMT — PA3HOBHAHOCTb UHPKOHA C TNOBBILEHHBIM COZEpHKaHHeM
TR, U, Th, H,O, ycranosien B rpaHHTOHIHLIX MACCHBAX MHOTHX PErHOHOB
(CmopukoBs, 1957; Euauceesa, 1957; Xampabaes, 1958; BouaosnkoBa, 1958,
Koanosa, 1960; Ypyuoaes, 1970). Coxepxanie UHPTOJHTA B JPEBHHX I'pPaHH-
TOHJAX He3HAuUTeJIbHOE, HO MOBHILIAETCA B Gosee KHCILIX H NO3THUX Pa3HOC-
TAX, HanpuMep, anaurax (Xampabaes, 1958; Cmopukos, 1958).

Kpueranast nuprosura HMelOT YKOPOYEHHO-NPH3MaTHUECKHl raburyc,
WJIH TUNHPAMH/IAJabHbli, HHOTAa ynJiouleHHble dopmbl, pasmep 0,1—0,5 s,
uHorna 10 1 ma, OJeCK KUPHBIH, 1IBeT XKenToBaTo-Oypbiii, KOpHUHEBbLIH, He-
npospadiibiit. Munepas o6blYHO MAaTAaMHKTHBII, HHOTJA 30HanbHLIA. Xapak-
TepHBI [J1IeOXPOHYHBIE TBOPHKH BOKPYT LHPTOJIHTA.

[enesuc mupkona MarMaTHUeCKHil, OHAKO BO3MOKHO M MOCTMAarMaTH-
yeckoe 006pa3oBaHHe LWHMPTONHTA, TAK KaK OH CBfI3au ¢ npoueccom albOnTi-
34lHH MarMaTHYecKUX MOPO Mpe/llecTBYIOWel rpeilseHH3anun,

Toput-Th [Si0O,]
OpaHmKuT
¥paunotoputr—(Th,U) [SiO,]

TopHT H ero pasHOBHIHOCTH BLIAENAIOTCS B BHAE MNPH3MATHYECKHX H
JAHMHpaMiIadbHEX KpucTaaankos pasMepom 0,07—1 mm. Tlpenmymiecrsen-
Ho passuthl rpanu (110), (100) u (111). ITo rabuTycy MOMKHO BbIJEIHTL
Hro/ibyaThle, TaGIHTYATEHE H H3OMETPHUHBIC KPHCTAJILL.
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Toput Gypwii, KpacuopaTo-3eqaenoBaTto-Oypoifi, ©Oypo-uepHubli, opai-
HKIUT — APKO-OpANZKeBblil, 3e1eH0BATO-0PAHKEBLIN; VPAalOTOPHT vacTo nT-
HHCTBIT  HAH 30Ha1bII0  OKpalled — B LeHTpe TeMubll, 1o nepudgepnu
CBETJIbIL.

Y rtoputa M ero pasHOBHAHOCTEH H310M PAKOBHCTHIH, GJecK HUPIIbli,
CMOJIHCTHIT, B Kpasix npocsedyupaer. [1a noBepxHoCTH 3epen odellb 4acTo
BCTPEYAIOTCS KPacHO-Oyphle KOPOUKH THAPOOKHCJIO0B KeJesa.

YaeabHblil Bec 4epHOro, KpacHOBATO-KOpHUHeBOro topurta — 4,8, Topur-
opaiknuta —5,6 (¥pynodaes, 1971).

IlokazaTeau npenomJeHuss MPO3pavyHOro TOPHUT-opaHmuTa W3 Yatkaso-
Kypamuuckoro pernona: No — 1,660, Ne— 1,716 (¥Ypynbaes, 1971), n3
Yapkacapckoro rpanntnoro maccnsa: Ne —1,719; Ne —1,723  (Jlncuneiua,
1960). Munepan uzotponusii. O cocTaBe TOPUTA H €ro pa3loOBHAHOCTER
MOKHO CYJHTb MO N1aHHLIM aHa/JH30B, NPHBEACHHLIX HHIKE.

Meemo eassmust  Th U b Ce La Zr Nb Hf Pr Pbh Bud ana-
MuHepaaa

Ataa
Yapkacapckuii  Muoro  1—15% 2—=5 — — 1—=10 2 — — — Peutre-
maccns (Jluci- HOXHMH-
unina, 1960) HecKknu
I"'paioanoputhl 1520 1-5 1-3 1,0 0,2 5—15— 0,50,1 —
HanauTh 0ro-

3anajnoil vacrtu

Yarkaanckoro

xp. (Boaonn-

Ko, 1958)

Casrapckiii 10 3-5 3—0,5 — - -5 - - — 0,2
untpyaus, Kapa-

mazap (Ean-

ceena, 1958)

JiHnaputel 10 2,6 0,6 05 01 — — — — — Peurre-
KBApIIEBbIE TMOP- 1HoCneK-
dupn Yarkano- Tpaib-
Kypamn (¥ pyiui- nplit

Gaen, 1971)

B opawxkure u3 rpeiizenos Tasol  (Kypamunckuil Xp.) ycrauosaeno
43,2% Th (nanmusie P. M. Hepuonoii).

AGCOMIOTHBINT BO3pacT TOPHTA M €ro PasHOBHIHOCTEH TpHBeleH HHKe
(onpegesen csuniosbim Metonom, UTEM).

Murepaa Mecmo 83smust Ade. sospacm Asmaop
(MAH. aem)
Toput Lornwacaiicknit Maccus Caopukon, Lecnanona,
AMICKUTOBOIO T'PAHHTA 138 Barwipesa, 1955; Hap-
oyt u ap., 1959
158
156
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Hapkacapckuit Macenn

AACKHTOBOTO TpannTa 176
Yanakcait, maccun
AIACKHTGROTO paniTa 190
Ypanoropur  Hapkacapckuil mMaccun
ABICKHTOBOIO I'PANNTA 153 Hapéyr u ap., 1959
Yanakcail, maccun ansc-
KHTOBOIO TPAHHTA 147
AmwabuHeKnl rpanuT 143
Kpacubie rpanntnt maii-
NAHCKOrO THILA 143
Opattwur 133
Kuisplacait, amaur 178
Toput-opau- UYarkad, xsapueshii
WKHT AHOPUT 284
HaTkaa, rpanoinoput 274

Topur ¥ ero pasHOBHANOCTH ABJAAIOTCH OOBLIMHBIMH AKLUECCOPHLIMH MH-
nepataMu B rpanntonaax Yarkamo-Kypamunckoro pernona. Oun Bblaeds-
[OTCA MnmocTe IMJIarHokK. 14308 H TEMHOLUBETHBIX, HO pawae Kxaaguuinara H KBBP-
a. B dACCOonant ¢ TOpl[TOM H ero paBHOBHJHOCTﬂ.\’Ell BCT[JE'-IEIOTCH C.TIQJILYIO-
urHe aKieccopid: GeprycoHuT, LUPTOIHT, OPTHT, MAarHeTUT, WILMEHHT, HHOT-
a4 hmoopur. Hacto acconuupylor ¢ GHOTHTOM.

OCTPOBHBIE CHJIHKATbI C 1OBABOYHBIMH AHHOHAMH
I'pynna cmanumanura

Cuanumanut -AlLO[SiO|]

- CHaamMasAT OTHOCHTCS K BeCbMa PacmpoCTpaHeHHBIM MHHepaaaMm B 3a-
nazuom 1 lOmHoMm Y3sbekucraHe m A0BOIbHO penok B Yarkano-Kypamun-
coMm pernone. OQGpasyer Hrodbyatble, CNyTalHO-BOJOKHHUCTEE, pagHaabHO-
JVYHCTBIE H TA0IUTUATBIE ATPEraThl.

OnrtHuyeckue csolicTBa MHHepaaa OJH3KH K TeopernueckuMm (raba. 11).

Munepaa AByOCHbI MOJOKUTEJBHLIH, ¢ YeTKOH CNaiHOCTBIO 10 NpH3Me,
yracauue npamoe, yAJUleHHe [ogoxKuTeqbHoe. B mundax OGeciBeTHLIM,
wiroraa GuenHo-3enenblil ¢ cnabbiM NIEOXPOH3MOM.

CHAMUMAHHT BCTPeYaeTcsl B PAa3JHYHBIX TeOJOTHYEeCKHX YCJAOBHAX: Kak
aKueccopHblil MarmMaTHYecKHil MHHepaJa B MeTaMop(HuecKHX mopoaax W B
KauecTBe KjaacTo(uabHOrO MHHepa/ja — B ocanouHblX. Kak peakuil axuec-
COPHBIH MuHepana cu/iuManut orMeded O. B. BepmKOBCKOil B rpaHoaHOpH-
tax Kypamunckoro xpe6ra B paiione Hayrapsana B konnuectse 0,03—
14,52 e/r, B cueHMTAaX M MEPMCKHX ManapiX MHTpy3usx Aamanuika ([Tokpos-
ciuit, 1958; I'pauntouasl Ysbekucrana, 1970).
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B Meramopduueckux 1nopoaax CH/JIHMAaNUT BXOIHT B COCTAB  KBapll-
rpaHart-ciyIIHManiiTOBbIX  POTOBHKOB, ciaaralomux opeodst Bokpyr Cuutab-
CKOTO 1l TeMHPKODOYKCKOro HNTPY3uBoB B 3anajnom Yidekncraue (Nampa-
Gaes, 1958).

Ksapu-cuannmanurtosble eaannbl, no ganusiv I1. M. Caxnosa, Berpena-
I0TCSl B BIJE KCCHOIHTOB CpeRM I'PanoanopiToB B 3upadyaakckux Topax.
B roro-zananibix orporax I'nccapckoro xpefra B nopoiax A0KeMGPUICKOro
MeTaMOP(HHYECKOTO KOMIIJIeKCa CHIJHMANNT CBSA3aH ¢ rHelicamil,

B raeiicax uroabuartblii cHaauMaHut (Gpuopoant) obpasyer HENpaBidb-
Hble M JHH30BHANBIE cKomaeHus (5—30%). opueHTHpoBaHnbie Napaiieiblo
rHeiicoBHANOCTH, a B CaMHX FHeficax OTMeudercsd ueperoBaniie moaoc, odora-
UIeHHBIX KOPAHepPHUTOM. CHAJINMANNTOM 1t OHOTHTOM € CVIIECTBEHIIO KEAPILl-

Ta6bawnua 11

OnTthueckne cBOHCTBA CHJJIHMAHUTA

MecTo maaTus XapakTepucTHRA MHHepaaa | Np I Nm | Nz |.\:g—.\'p| Awtop
AunrbinTay, Bonokuucrere arperatar ( 1,658/ — 1,679) 0,021} Kypabaros, 1935
[lenTpaanune CHIIIMMAHNTA B Kpaesoil
Kbi3blIKy s b YaCTH NerMaTHToBoOf

WHIBE
3upabynakckue | KceHoanTs kpapiepo- 1,654] 1,667] 1,681] 0,027) Orakysner, 1966
ropul CHIIHMAHHTOBLIX CJaH-

LeB CPenu rpaHonuo-

pHTOB
3anaannii ¥3- | Céaomounnie 3epua B no-| 1,657 — | 1,678 0,021| Backaxon, 1959
GexkucTan pojiax Meaa-naieorena

O6.10Moulibie 3eplia B 1,660 — 1,678] 0,018| Gadaen, 1959

MenoBbiX otaokennsx | 1,664 — 1,680 0,016
Bypoyroasnoe | Q6aoMounne 3epHa B 1,660 — | 1,681 0,021} [Terpons, Fy6anos,
MecTopokae- WPCKHX YraeHochbiX 19G0
uue Anrpen OTNOKEHHAX

NJarHOKJ1a30BbIMI, HHOM/1A NOABAATCs noppupodaactel (1,5 an) uau crs-
Kenus cuamuMannta. CHATHMAHAT 3aMentaer GoJjee panitiil 6HOTIT A0 non
neix neesgomopdos (Mokposekuit, 1971, 1974).

B Uenrpansiibix Kpi3biikymax MEHEpas B KPaeBBIX YaCTHX 1ICKOTOPHIX
NerMaTHTOBLIX KU B TECHOM CPacTaHHH C TOMNA30M, 3aMellaer MilKpOKII
H aH]aay3uT, acCOUHHpPYeT € TYPMaJHHOM, MYCKOBHTOM, KBapleMm, aabOu-
TOM, 3aMEUIACTCS MYCKOBHTOM.

CHaHMaHHT TIPHCYTCTBYET B KaueCTBE PEAKOrO KAacTOPHabLIOre MHHe-
pana B lOpcKuX yraenochblix ornoxenuax Aurpena (ITerpos, Pv6anos, 1960),
mena-naneoreia 3ananHoro YaOekucrana (Dackakos, 1959; badaes, 1959).
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Angaaysut—ALO[SiO,]
Xunactoaut

AHIany3HT 3HAUMTENbHO PAacnpoOCTpaHeH B OTHebHBIX pernoHax Yste-
wicTada. B caanitax u poroBukax 3anaaHoro Y30eKicTaHa OH claraer Kpuc-
Ta/dibl TPU3MATHYECKOH (IOPMbI C KBAJAPATHLIMI CEYEHHAMH pa3MepoM OT
0,2--2 1o 56 cm 1 npu3MaTHueCKH 3epHucTble arperatel. Kpueraanw uac-
TO cojeprar Medbuaiillne yacTHUL rpadura, pacnojararuiiecs s onpeje-
JEHHOM Nopsike H cOpasyiollie B MOMEPeHHOM pa3pese KpecT, a B NPOA0.ib-
HOM — NIOJIOCHI, NapaJieibuble YAJMHHEHHIO (XHACTOHT).

Bo BTOpPHuHBIX KBapUMTaX aHZany3uT oOpasyeT arperatbl KpHCTAJAJ0B
npuaMathyeckoli GopMbl AJAHHON 0KO0 2 caM, ¢ POMOGHUYECKIMIl CEHEHHAMH,
MeJIKO3epHHCTbie arperatol, pasmep sepen 0,06—0,2 mm, pannansbHo-nyuuc-
Thle cKOMaeHHs i cdeponutsl. B merMariHTax MUHEpaJa HAXOAHTCS B BHIE
LIECTOBATLIX CKOTJIEHHI.

IiBer po30Bbii, cephlil, TeMHO-Cephlil, Ge/blii ¢ rolyGoBaTHIM OTTEHKOM,
MscOo-KpacHublit, TBepaoctb 6,5-—7, yieiabHblil Bec MHHepaaa u3z Maiizaka
3,18—3,25 (Otakysues, 1965, 1966), wuz TemuproOyka 3,188 (Bapanos,
1950). Cnaftnoctb coBepluenHas, 6/1ecK CTEKISHHBIT.

MuHepaJs 1ByocHublit OTpuLaTeabHblil ¢ DOAbIWHM YI10M ONTUYECKUX OCed
(80—84°). XapakrepHu3syeTcs BEICOKHM peabe(ioM, ABYNpesoMJeHHe HHU3KOe,
yanuueRHe oTpunareistoe. Hekoropele 3epHa xapakTepusyloTcsi MHTEHCHB-
HBIM [ATHHCTBIM [1IE0OXPON3MOM OT GeclBeTHOro o pososoro (Akram #
Aartpintay) (Taba. 12).

XumHubcKuil cocrap anfanysuta us 3upadynak-3HasTAHUCKHX rop Oau-
30K K TeopethueckoMy. [lpHcyTcTBue WeAouel CBA3AHO ¢ Pa3/IMYHOf CTe-
NeHbIO ero CePHILITH3ALHH.

Koanouenm  Jlanac Lapéasarxwip Meiizax
ofp. 1695 oop. 1715 o6p. 1295 oop. 1601  odp. 1009
Si0. 38,11 37,80 38,16 37,68 38,85
fe.O, 0,70 1,08 0,83 0,69 0.53
FeO 0,00 0,03 0,02 0,01 0,01
TiO. 0,00 0,10 0,06 0,07 0,04
ALD, 58,10 56,45 h8,52 59,33 89,12
MnO 0,10 0,18 0,08 (1.6 | 0,04
Ca0 0,56 0,90 0,72 0,65 0,30
MgO 0,21 0,36 0,30 0,22 0.16
Na.O 0,32 0,63 0,45 0,10 0,25
K.O 1,19 1.31 0,25 0,47 0,18
H,0 0,62 0,62 0,36 0,52 0,35
T n.m. 0,30 0,48 0,23 0,21 0,25
: Cymma 100,21 99,84 99,98 100, 16 100,08

[Tpumewanne Awarntuxn E. . Kacbanosa (o6p. 1695), P. Aawesa (1715, 1298)
u L 8L Kypakuua (1611, 1609) .
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PetitreHorpavMa aunagaysuta M3 Mafizaka COOTBETCTBYeT 3ITAJOHHOM.
K uucay raasublx auiuit otnocsates: 4,5 (8); 3,98 (7); 2,80 (9); 2,30 (6),
2,18 (10); 1.46 (10).

AEiI.léh'l)"d‘.!.T BeTpeydeTcs Kak aKll(.’(.‘C'Oprlfi B MarmatTHyecKix nopojax,
MuHEepa. M&"]'HM()}')(I\HH{‘CKHX nopoa, NnerMatHToB, BTOPHUYHbIX KBApUHTOB H

Ta6bauwumwa 12

CnTuyeckde ¢BOACTBA aHlany3HTa

MecTopox 1enne XapakTe| H THKA MUHEpaaa I Np ’ Nm | Ng 'Ng-l\’p' ABTOp

Kypamunucknii xp.

Kanbmaknip Penkas skpanaennocts | 1,638) — | 1,642! 0,004 Kopoaen, 1940
B UKHHDUOHHIIIIMK 1no-
poaax

Anrpeu Coaomoulnie 3epHa B 1,639 — | 1,644| 0,005{ INerpos, Py6a-
IOPCKUX OTAOKEHHAN HoB, 1960

Sauaaunii Yabexucran

Jlpeeunii Jlanac Kpucraaan anpanyaura | 1,642) 1,650 1,6.38i 0,016] OTakysues,
( 3upabynak-3ua- B KBapu-aniany3nr-ce- 1966
STAHHCKHE TOPbI) | PHUMTOBLIX CAanLax

Jlapbazakbip (3u- | Augaaysur s ksapu-tpe-| 1,638] 1,650, 1,655 0,017
pabynak-3uast- MOAHT-CEPUIHT-YTANC-
JHHCKHE rophbl) TO-AH1ANY3HTOBLIX

clapuax 1a KowTtakrte ¢

Kapuabckinm unTpysu-

BOM
Maiizak (3nastaun-| Aunaaysurosbie caaunn | 1,638 1,650] 1,653 0,015
CKHE TrOpbl) B OHOTHTOBOM POFOBHKE
Koiitam (Cesep- | Anpaaysur-naarnokias- | 1,628 — 1,638! 0,010 Qmnyaaros,
ublit Hyparay) OHOTHTOBBII POTOBHK 1966
Ha Konrtakte ¢ Koitau-
CKUM HHTPY3HBOM
Aatwatay (Lleut- | Annaaysnt B kBapu-caw-| 1,632 — ) 1,642 0,010 Kyp6atos, 1935
padsubie Kni3bia- | LHCTON OTOPOUKE BOK-
KYMBbl) PYr nermMaTHTOBOH #u-
Jbl
Hypartay AUAaAY30T-CA0ANCTO- 1,634| 1,641] 1,646| 0,012] Bagaaos, 1950

KBAPIEBLIC CHAHLDI
danmonanoil Tonuwm

KIaCTOMUAbHBLII MEHEpaa 0cajlo4YHbiX nopoid. B KadecTBe pPeaKOro akieccop-
HOTO MHHepaJaa OTMeuaeTcs B TPAHHTOWIHBLIX MaccHBax 3amnajaHoro Y3Oexi-
crana (Fpaunrtouas Ysbexkucrana, 1971).

B poroBikax, OKpy#KaioUlHX MacCHBbl PAHHTOHAHBIX HHTPY3HBOB B 3a-
naaHom Ysbexucrane (KowpaGatckuit, Yerykekuil, KapatioOuucknii, Temunp-
wabykckuit, Koitamckinit, AKTayckiit i ap.), BCTPEYATCA MEAKOY310BaThie
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anjagysnToBble, KBapl-OGIIOTHTOBRIE, AlI1aJV3HT-KOPAHEPHTOBLIE, CHJLTHMA-
HHTOBLIE CAAHIE, TIEPexOifliiiie HHOM/la B KPYNHOY3J0BaTLe KBapu-rpadint-
AHAAJY3NTOBBIE CaAaHUbLl. B HHX «y3Jbl» H «OYKH> COCTOAT M3 aHAAAY3nTd
(10—15%). B cnannax Ha KOHTakTe ¢ pPoOropHkaMu OoOHapy:KeHbl NPOCOH
wHpuuo#t 1o 10 cx u Gonee, oforameHHble aHAATY3IHTOM.

B 3upabynak-3MasTAHHCKHX Topax CpeiH KBapll-anaajgy3uT-CepHIHTO-
BBIX CJAHIEB JYLJ0BA BCTPEUAIOTCH JHH3BI aHAaJy3HTOBLIX CJIaHUEB MIHHOI
250 u wmommoetsio 8 m (Jlanac). B HapOasakvipe (Cesepunit Kapna®)
KBApI-TPEMOJIHT-YIJIHCTO-aHAaAy3HTOBbIE CIAHLBL IIPHYPOYEIBl K CeBEPHOMY
konrakty KapuaGekoro JMHTPY3HBA M NPOCAEKNBAIOTCH 1Ha  paccTosy
3.5 km (Oraxysnes, 1966).

Anpanysut B CIaHLAX ¢ POTOBHKAX B Pa3jnulloil CTCMEHH CepuTil-
2UPOBAH.

B ioro-zamagneix orporax ['mccapckoro Xp. ONHChIBAEMBIH MHHepada
BXOJIHT B COCTaB MOPOA NPOTEPO30HCKOr0 M HHKHENaJleo30HcKoro MetaMop-
dHueckHx KoMmIekcoB. B nepBom aHaanysHT-OHOTHTOBbIE, CTaBpOJaNT-6110-
THTOBBlE H CJIOAHCTBIE KPHCTAJJIMYECKHEe CIadLBl IPOCTPAlCTBEHHO TATOTE-
10T K BepxaM paspesa (CysblTayckuil 6Jok). B carannax ormeualorest Keeno-
GaactoBble Bolfeaenuss aujaaysura (3-—49%). Boaee mnosaugas renepaus
OTMeueHa B OKBapLOBAHHBIX yYACTKaX B aCOLHALHHN ¢ MYCKOBHTOM.

B HHXKHena/neo30HCKHX KPHCTAMIHYECKHX CJaHIAX aHIaTy3uT BCTpe-
yaercst 10BOJAbHO yacTto (3—209%) B Bujie TaGAMTUATHIX 1IN OKPYTJIBIX Bhl-
aenennit (no 0,6 ma) B maparenesice ¢ GJIHIOKJIa30M, OHOTHTOM, ajbMai-
JHHOM, KOPAHEPHTOM.

AnNanysduT B 3HAYNTEJbHOI cTeneun 3amellen cepuuutom  (ITokpos-
ckuii, 1974).

B nekoropbix nerMartutoBuiX xkuaax Aaroray (Ilenrpanbneie Kbisbii-
KYMbl) HMEHOTCH MesKHe IecToBaThie CKOIMIEHHS aHlalysuTa B BHJe napa-
Mop$o3 Mo CHATUMAHUTY JIHHOH 5 Ma. OH 4aCTO 3aMEMIACTCA CEPHIHTOM,
kBapuem u aasbutoM (Kyp6atos, 1935).

AHIany3uT 3HAUHTEIbHO PAacnpoOCTpaHeH BO BTOPHUHBIX KBapIHTAX
Axrama B Kapxanray, elHHHUHBIEe HaXO/IKH oTMeualotcess B Akcakare, Yp-
rase, lllayrase, I'ymicae. B Axtame Ha ADMSIKCKOM yuacTke MaccHB JeHKo-
KPATOBLIX TPaHHTOB OKpYyKel MOSCOM KOPYHA-al1aJy3uT-CepHIHTOBOTO
KBApUHTA C PeJHKTOBOH CTPYKTYPOIl KBapueporo noppupa mwnpunoit 50—
500 m. Anzanysur B KBapuurax oGpasyer BKpPamIeHHOCTb, MeJBaKH, ruesia
U NpoXKHIKooOpasnble ckonyenus. Crpoelnne MeJBaKkoB KOHIEHNTPHYECKH 30-
HaJbHOE: B IIEHTPE pacnojaraetcst KOpPyHI, B cepeiHHe -— aHAaJIV3HT, Ha
Epafx — auacnop u awoMopteeput (Iannka, Tonoasnnuxnfi, 1929; Pymkos-
ckuit, 1937; Ilpaunmuuxos, 1937; 3y6pununa, 1958; matepnanut M. 3. [lo-
apkosoit, M. H. Cmiocapesoii, M. 1. Mouceesoii, B. Il. bopuckuna u ap.).

Tonkue u pejkie NPOCEYKH anajly3uTa BCTPEUAIOTCH B OKBAPLOBAHHBIX
nopopax Kaaxanarer ([lioraes, 1935) n Kaasmaxsipa (Kopoaes, 1940).
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B kauecrBe KaactoguabHOTO MMHEpasd aHIAJdV3HNT OTMeYaercs 110 BCe-
MY paspeay lopckux yrienochuix ornoxennit Anrpena (Ilerpos, Py6anos,
1960) u meaopbix 3anaitoro Yabexucrana (bBaGaes, 1959).

Iucren (kuanut)—ALO[SIO,]

JIHcTeH OTHOCHTCS K UHCJY MaJopacnpocTpanenHbix MHHEpPaaoB B Y3-
6exucrane. Oun romyboro u ceposaro-Gesoro 1Bera, TBepAOCTL 5,5—7, cnail-
HocTh coBepiuentnas no (100) u xopowass no (010). B mandax o6buno
GeclBeTHBIH, HO MHOrJA OKpalleH B (DHOJNETOBO-CHHHI LBET M YeTKO TJeo-
xpoupyer no cxeme: Np — cBer/io-cuHuii, Nm — ¢uoaeroBo-cuuuii, Ng —
KobGanbToBo-cHHHi (Axkrtam), Obaanaer BbICOKHM peibedOM 1 CHAdHOCTbIO
B /BYX Hanpapiennsx. JIBYOCHBIi oTpuuaTeJbHBIH, TOracanie Kocoe —
Zc Ng—28—35°. :

Mecmo s3stmust  Xapaxkmepucmurxa — Ng Np Ng—Np <cNg Asmop
odp. MuHepaia
AHrpen Okarannsie 3epHa Hukoaaesa,
B IOPCKUX yrie- 1967
HOCHLIX OTJO¥Ke-
HHSIX 1,728 1,716 0,012 30°
Ilerpos, Py-
1,726 1,716 0,010 — 6anos, 1960
Hyparay 3epua B dunuio- Apycra mon,
HHOH TOaIe 1,730 1,717 0,013 30-—35" 1958
Kaakanata Oxaraunsie Tep- 1,732 1,724 0,008 — Adpavosny,
purennbe sepua 1968

B OCAIOYHBIX 110-
poaax cpeiHero
BEpPXHEro aepoHa

Hucred — MuHepan MeraMopdHUYeCKHX NMOPoA — oGHAPYIKEH B OrpaHi-
UeHHOM KOJIHYeCTBe B CJAHIAX HHIKHeNaleo30HCKOro MeTaMophHueckoro
KOMIJIeKca B IOTO-3alajHbX otporax ['mecapckoro xpeGra B OGaccefine
p. Waprpyra, rae on obpasyer Muorounciaennsie (25%), EKpynHble (10
412 mm) cepHUHMTH3HPOBaHHble nopdupodaacTbl B CAKIHCTBIX CAaHLEX
(ITokpoBckuii, 1974).

Oraensuble 3epHa AucreHa pasmepom 0,1 mm oTMeualoTcs B CHIYPHIl-
CKHX MeTaMopduueckux caaHuax Ha r. Hyparay (Apycramos, 1958). B rpa-
HUTOH/laX KBbI3bLICAliCKOro THma B Memaypeube Amaba-Yanak (Eanceesa,
1960) u B muoputoBbix nopdupurax Aavanbika (Afisenwrat, 1967) aucren
OTMeudeTcsl B KauecTBe PeKOro akileccopHoro MHHepana., B anyHuTo-inac-
noposBoM Mectopoxiennn Axkraw (xp. Kapmauray) B peikux cayuyasx on
oGpasyer napamopdossl 1o annaaysury. [lonyokataHnHbie 3epHa BCTpeYaioT-
¢ B IOPCKHX OTJ0MKeHnssx AHrpena mout 1o Bcemy paspesy (ITerpos, Py-
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Gauos, 1960; Hukonaesa, 1967). Penkue OeclBeTHple YrIOBATO-OKdTAHHbLIE
TeppUreHHble 3epHa ANCTEeHA OTMEYaloTes B COCTaBe 0CAN0UHLIX NOPOJ, cpejt-
HOTO W BepxHero aesoxa rop Kaiakauara (AGpamosuu, [968). B menosbix
nopogax 3anannoro Ys0ekHcrana AncTen OmiCaH Kak pelKHil 00J0MOUHBIH
mutepan (bBataes, 1959; Bbackakos, 1959).

Myaaut—AlAL, Siy_, 05,505 |

MyaauT u3BecTell B KaoJHHO-GYPOYTOJbHOM MecTOpPOXKIeHHH Aunrpen
B Kypamuuckom xpedre (AdyGaxnpos, [lapnnes n np., 1961). Obpasyer
rycTOll BOFJIOK H/IH TOHKHe NNPH3MAaTHYECKHe HIOJIOYKM JJIHHOH COTbi€ M Tbl-
CAYHBIE TOJH MHITHMeTpa.

OnTHueckHe CBOHCTBA MYJJIHTA CACAYIOUIHE: YAJAHHEHHE TOJOKHTENb-
Hoe, noracanue ppamoe, Ng—Np=0,004—0,005.

ITo nanuubim AoyGakupoBa u [lapnuesa, myanur oGpasoBaicsa 3a cuer
00KHra KaoJHHA MPH NOA3eMHbIX MOXKapax.

'pynna tonasa-cragpoaura
Tonas—AL[SiO,] (F,0H),

Tonas — xapakTepubiii mMunHepas rpeitseHoB Anmabyinaka, Keukoaa,
Iaser B Kypamuiickom xpedre (Monceepa, 1969), Uapracapa (Jlucnubina,
Owmeabanenxo, 1961),  BoabhpamoBo-rpeiizenoBoro
mecropoxaenus Caprapnon B Yarkaiasckom xpelte
(Anoaaonos, 1969), rop Axkray B Llenrpanbubix Kol
spikymax (Cocenko, 1932; KypGatos, 1935). Kax
PelLKHil aKUecCOpHbIil MHHEpaJ/ BCTpevaerca B HEKOTO-
! pbIX TpaHuTOMAHBIX MaccuBax Yartkana u 3anaanoro
:2 Yatexuctana (Asumon u ap.., 1970; Koswvipes u ap.,
I 1972). «

| Tonas pbigensieTcss B BHAC NPH3MATHUECKHX KpH-
I craanos paaMmepoMm ot 0,1—0,5 no 2 mm ('ara), unorna
- | 00pasylolnx paanajibHo-ayducToie cpoctkin (Yapka-
<1' = capol). B Caprapnone, kpome tabautuaTbhlx KpHCTan-

- ) JIOB M 3epeH HeNnpaBHJIbLHO (POPMBI, BCTPEUADTCH Kpa-
Dike. 4. Kbniranv cuBble Oeq0CHeKHbe chepoanThl THamMeTpom 10 1 ca,
masa  wa @ rpeienon COCTOSLLHE H3 TOHUAHUINX OuEHb XPYNKHX  BOJOKOH,
Aktay (Kwissiakymp) —BHELIHHE OKOHYAHHS KOTOPLIX OTPaNHUY€Hbl XOpowo 06-

(Kypéaros, 1935). pasoBanubiMi ronoskaMi (Anoaaonos, 1969},
B ropax Akray B rpeiizenax u3peika Bbl1eASIIOTCS
MeJKHe XOpoIlo 06pa3oBaHible KPHCTANJIB, B KOTOPLIX HaHGojee PasBHUTLL
rpaun npu3Marnueckell 3oubl -(pHe. 24). .
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B wangax rtonasz Gecuseren. Hmeer copepmennywo cnafivocts no (001),
npsiMoe  yracanme, nojomnreabnoe yiaunenne. Iokazatean npenomaenus
O113KH K TeopeTHHeCKHM.

Meemo sasimus lonemuneckuis Ng Np L3V Asmop
oop. mun
Yapkacapn (Ky- ['peitzesss 1,627 1,610 55 Jincuunina,
PAMMHCKHIT XP). OMeabAHEHKO,
1961
Anroiutay (Kpiasia-  lersatiuronbie 1,634 1,626 — Kypbaros, 1935
K YMbI) MBI ) ANONIOHOB,
Caprapnon (Yat- ['peitzen 1,620 1,612 54-56 1967
KalabCKHIT XP.)
Cenephast deprana Kafiosoiickie 1,625 1,616 - Beprywos, 1956
MOJAACCLE

Y MHuepana ZOBONbHO NOCTOSHHBIN XHMH4YecKH# cocras. Al samemaercs
Fe3* u Mg, a Ca, Na, K, BeposiTHO, BXOAiT B COCTaB Tra30BO-KHIKHX
BKJIIOYEHHI.

Komninenm Capeapdon  Yapracapw Komnowewmn CapzapdoH Yapreacapnt
Si0. 32,24 34,93 LH.O 2,90 2.15
TiO. 0,02 — —H.0 0.30 0,70
ALO, 2,74 52.34 F 14.50 15,20
Fe.0s b 0,46 Cymma 105,53 105,78
MgO 0,12 - O=F, 6,10 6.38
K.O 1.35 — ) - C
N2.O 0.04 - MToro 99,43 99,40

ABTOp Anoanonos,  JlucHIbIHA,
1969 OzenbsHenko,
1961

Crekrpaabuble adanussl Tonaza u3 aBpl 1 Kenkosa nokasanu MpHMeECH
Na, Cu, Mg, Ca, Ti, Mn, Fe, nnoraa Be, Ba, Ga, Ge, Sn, Bi, Pb.

Tonas B rpeifizenax HYapkacapckoro JeiiKOKpaTOBOrO rPAHHTHOTO MAacCH-
Ba B Kypamuniuckom xpebre caaraer 30Hbl KBapll-TONa3-MYCKOBHTOBOTO H
KBAPIL-TONA30BOTO coCTdaBa Mowmnocraio 5—30 cau, copepxane 20—259
tonasa (Jlucuuwina, 1961). Munepan B Caprapione o6Gpasyer BKpanJeH-
TIOCTh H KOPOTKHE mnpoceukn B kBapue. On tecuo accouniipyer ¢ Jawopu-
TOM W MYCKOBHMTGM, peme ¢ Oepuaiosm. Briteawsacs nociae BodbppamuTta H
MoaHOAeHNTa, 3aMelldeTcs MYCKOBUTAM M anatutoMm (Amoaaonos, 1969).

B ropax AKTay Me/KHe BKpalJeHHs TONasa HaxoIATCs B 3a.1b0aH10BOH
OTOPOUKE NEerMaTHTOBBLIX KU pa3Mepom He Gojiee 2 mm. OJH Tecilo accoun-
“pyeT ¢ KaCCHTePUTOM, KBapIeM, MycKoBHTOM, ajabOHTOM (KypbGatos, 1935).
B ocraabHeIX rpelizeHOBLIX MOJAX TONA3 pacnpocTpaHel orpaHHYeHHO.

Enunyunbie 3epHa aKlleCCOPHOro TOMA3a YCTAHOBJAEHBI B HEKOTOPLIX
rpanuTonanblx MaccuBax Kypawmul (Eaucecsa, 1957) u 3anaanoro YstGeku-
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crana (A3umos u ap., 1970). HeoGbuno BbicOKOe cofepiatie ero (B cpel-
nem 1679 o/r) ormeveno B bapkparkckoMm maccuse # AKKanuurafickom u Yar-
Kanbcknx ropax (Koawipes u ap., 1972).

CraBpoaut—FeAl Si.O,(OH).

Craspoaut — pelxuii MHHepaJd. YCTauOoBACH B KadecTBe mopogoodpa-
3VIOULEr0 B CTABPOJINTOBLIX POrOBHKAX, NPHIEraiolUiHX HenocpeiCcTBEHHO K
uHTpy3uBy B Hyparnuckux ropax x cesepy or TemHpkaOGykcKOro HHTpy3HBa
(A6myanaes, Apycramos, backakos, 1947; dmnyaaros, 1964). Muuepaa Bbi-
JessieTcss B BHe npuaMatHdeckux kpucraaaos (0,5 mm) W 3epen ronybosa-
TOro usera. B waudax 300THCTO-MKEATHIH, [IEOXPOHPYIOWHA B TeX ke
tonax. Ng=1,658; Np=1.547; Ng—Np=0,011 (Hyparuuckue ropst). Cras-
POJMT accolMupyer ¢ GHOTHTOM, KBapileM, MYCKOBHTOM, II/1arHOK/J1a30M,
AU ANYIHTOM.

CraBpoJint BCTpeucH B loro-danajnelx orporax luccapckoro xp. (Cy-
col3Tayckiii 6si0k) B BepxHell uactu JokeMmOpuiickoro Meramopdrueckoro
KOMIJIEKCA B CTABPOJIHT-OHOTHTOBBIX KPHCTALINUYeCKHX ciaaduax. On obpa-
ayer B HHX pefkHe (10 3;) MelKkHe 3epHAa HenpaBHabHOH Gopmul (10
0,5 mm), accounupyioue ¢ GHOTHTOM, MYCKOBHTOM, aHAaly3nTOM H, DPeXKe,
kopaueputom (ITokposckuil, 1974).

B KawecTBe TEppHIeHHOTO MHHepaja H3BeCTeH B IOPCKHX MecyaHHKax,
nepeKpbiBalOmUX 3a1exi Gyporo yras na mecropoxieddn Anrpen (ITerpos,
Py6auos, 1960), u B ocaiounblXx noponax cpemnero aesona B Kauakauare
(Abpamosuu, 1968). 3epra yAAMHEHHOI W VIJOBaTO-OKATAHHOH  (OpPMBI.
B mindax HexHOro JUMOHHO-KEATOTO IBeTa Cco0 caabbiM  NAe0XPOH3MOM,
JIBYOCHBII nostoxuTeabrbli. [Toracanne npsaMoe, nseta HHTepQepeHun HH3-
kne Np=1,737; Ng=1,754 (Aurpeu).

I'pynna synuuta
3yuint—AlL.[(OH,F),:Si0,] [ANSi0,),]CI

3yHUUT H3BECTEH HA MECTOPOMKIACHHSX aJVHHTOBLIX BTOPHUHLIX KBAPLH-
ToB — B Axcakate 1 3unon-Tepeknunckuii 3one, mnpoTaruBawlieiics or
yp. Maiinantan no PaBamicaio Ha 3anane jo Gacceitna p. Tepekan B Yar-
Kaabeknx ropax (no Ilonomapesoit; P. A. Mycuny; Bopuckun, 1968) u B
Kypamuuckom xpedre B8 I'yuicae na Auncaiickom yuactke (nmo 1. A. Caxop).

B AxcakaTe 3yHHHT BCTPEUAETCS B BMIE KPHCTAJJIOB TETPa3APHUECKOTO
00/1MKa M MJHOMOP(HBIX 3ePEH ¢ XapaKTepHbIMH TPeyro/bHLIMH M TeKCaro-
Ha/bHBIME cedennsMil, pasmepom 0,1—0,2 mm, B 3unoH-TepeKkauHCKOfi 30He
B Buae KoMOHHawH ABYX TeTpasipos pasmepom 0,04—04 mm. Kpucraaabl
GecilBeTHBIE, YaCTO npo3paudble, 6JECK CTEKISHHbIN, MUKpOTBeppocTh 320—
620, cpennaa 465 kefumam (3unon-Teperan).
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Puc. 25. Pactposble KapTHhbl NOBEPXHOCTH 3YHHHTA B MOrIOWADMMX 31eKTpoHax eT  (a)
H pacnpejeienie 3IeMenTOR B XdpAKTePHCTHYCCKHX PeHTTCHOBCKHX JIyuax:

6—-AlK, 8—SIK, . :—FK, , 0-0K, , ¢e—CIK, . MMosepsnocri ckannposanua 3000 - 300 Mun?.
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B mangax sayunut npospaunbtii OecuseTHbiil, H3oTponueiii. Ob6nanaer
samertHoli cnaiinoctbio no (111), M3peaxka suto 30HanbHOe CTpoeHHe KpHC-
t1aaao8, N=1,610 (3unou-Tepekan).

CocraB 3yHHHTa M3 AkcakaTbl onpejae/aeH OGBIYHBIM XHMHUCCKHM aHa-
JH30M, a 13 3unoH-TepexJHHCKOH 30HbB — Ha PEHTTEHOBCKOM MHKpoaHa-
auzatope thna M-46 «Cameca» kak cpeanee n3 samepos no |1 sepinam (aua-
autuk UI. X. HramGepavier) (puc. 25). Pesyabrathl anaausa NpHBOAATCH
nuzke. Ilo cogepaanuio TmaBHBIX KOMNOHEHTOB £OCTaB 3yHHHTa H3 00oHX
mecTopomaennit obbiuen. B 3yHnuTe n3 AKcakaThl OTMeYaeTcsl NoBblLeHHOe
cogepxanne ¢ochopa 1 3aMeTHOE OKHCHOTO Meqaesa.

Koxncuenm Axcakama  Juwon- Komnowenwm Axcaxama SUHOH-
Tepexau Tepexau
Si0, 20,00 24,24 K.O 0. 37 0,08
Ti0, 0,05 0,06 P.O; 2,90 0,05
AlLO, 52,02 D753 F — 5.23
Fe,O, 0,84 0,01 Cl — 297
MgO = 0,0l
Na.O 0,39 0,41 H.O 14,52 —
(no pasHo-
CTH)
CyMmMa 100,00 — 89 89

CnexTpaJbHblM aHaJM30M B MuUllepaje 3 AKCakaTbl BbIABICHLI npume-
cu — As, Ga (0,n%); Ba (0,0n%); V, Ag, Cu, Ge, Zr (0,00n9%). Penrre-
1liOMCTPHYECKOe HecJefoBaline 3yHuuTa M3  AKcakaTbl [0Ka3ajo XOpollylo:
cxoauMocTb ¢ stasonom. K uneay raaBubix JauHMi  otHocstca 2,674 (10);
2,001 (7); 1,641 (10); 1,396 (8); 1,346 (6); 1,179 (7).

3YHHHT — FHAPOTEPMAJbHBII MHHEpad, XapaKTepHHIl IJ5 BTOPHUHLIX
KBapuuToB. B Akcakate on o6pa3yer BKPamJleHHOCTb B alyHHT — NHPOHHI-
JHTOBLIX H MOHOMHHEpa/bHbIX KBAapuutax, B 3HHOH-TepekaHHCKOH 30HE
paccesiHHYIO BKpPaIIEHHOCTb, CKONJICHHA M mpoxuakd (mo 5%). B I'yuwcae
3YHHHT BCTPeYdeTCss B BUJAE TOHKHX IIpPOCEUEK B aJYHHTOBbIX BTOPHUHBIX
KBapuHTaX. B nepeunc/eHHbIX NYHKTAX 3YHHHT acCOLMHPYET € KBaplLHTOM,
AJyHHTOM, CEPHLHTOM, KAaOJAHHOM, [HPOPUAIHTOM H IPHMECIMH NHPHTA,
reMartHra, AHacnopa, gawopura, pyruaa, cena, unproia.

I'pynna rymura

Hop6eprur—Mg.|SiO|Mg(F,0H).

HopGeprut n3pecten B paiione cCKapioBo-BOJIbHPAMOBOro MecTopoKie-
uusa Jlsurap B Hypatuuckom xp. (rannsie O. M. Pumckoii-Kopcakopoit; Ca-
xonenok, 1967; Kyuykosa, Hemaunos u ap., 1971). Muuepan puimesaro-Gy-
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poro mBeTa BCTpe4yaeTcs B BHAE OKPYIJILIX H 3JJIHICOHWAANbHBIX 3€peH pas-
mepom He Hogee 0,5 mMm.

Hop6eprur AByocHblil N010KHTeAbHbI, yron +2V =51—57°, naeoxpou-
pyeT oT KeaTtoBaroro no Ng 10 CBeT/0ro opaH:keBo-meatoro no Np; Ng=
1,593; Nm=1,573; Np=1,568.

PeutrenorpamMma Hopbeprura cooTBeTCTBYeT 3TajouHoi. K uncay raas-
HBIX JHHHA oTHocaTcs — 3,080 (8); 2,644 (7); 2,248 (9). 1,731 (10);
1,495 (7).

HopGeprar B accounauin ¢ KIAHHOTYMHTOM, TPEMOJHTOM, hOpcTepHTOM,
h0ronuTOM M WIMHHENBIO BCTPeYaeTcss B Marhe3dalbHBIX CKapHax B nepe-
XOJHOI 30HEe MEXKIY TPEMOJHTOBBIM CKAPHOM H HEH3MEHEHHBIM I0.JOMHTOM.
Hop6eprur 3ameuiaer gopcrepur.

Xouzponur—2Mg.[SiO |Mg(F,0H),

XouapoauTt — peakiit munepas. Berpeuen B 3anaanom ¥YsOekncraue B
SIxtore, Tuaasryascae (Kyuykosa, Mcmauaos u ap., 1971) u B Kypamun-
ckom xpedte B Mbinukkosae (Kopoaesa u np., 1966; boaasipesa, 1966),
MpeACTaBJeH NMPH3MATHYECKHMH KPHCTAlJaMH ¢ NOJHCHHTETHYECKHMH ABOI-
HHKAMH H 3€PHHCTBIMH arperaTam.

Munepajl IBYOCHBI NOJOKHTEIbHLI ¢ GoabwuM  yraom  2V=90°,
Ng=1,620—1,640; Nm=1,600—1,620; Np=1,600; ZLc Ng=26" (Mn-
LIIHKKOJ) .

XOHAPOAHT npuypouen K MarsesnadbibiM ckapHaMm. B Meimukkose ou
3aMentaercsi MarieTHToM; B SIxtone n Tuaasryabcae acCOUHHPYET C JIOABH-
rHTOM, )OPCTEPHTOM, CEpPIEeLTHHOM, MATHETHTOM H AHONCHIOM.

Fymur—3Mg.[SiO |Mg(F,0H).

I'ymut o6uapyxen O. M. Pumckuii-KopcakoBoilt B Marie3uasibHbIX CKap-
nax mecropoxienuss Jlsurap (Hyparuncknit xpeber). Eanuuunbie sepHa
serpeuenst B SIxtone, Kamanrapane, Toive, Tuaaaryascae, Axkkyprane (Ky-
yykoBa, Mcmanaos, Jdxkavanerannos, 1971).

OnucbiBaeMblii MHHEpaJ oTauuaercs ot nopbepruta OOJbIIHM VIJAOM
ONTHYECKHX oceil: +2V=80° u GoJsee BBICOKMMH TOKa3aTeasIMH NpeaoMJie-
nns: Ng=1,657; Nm=1,640; Np=1,628.

Fymur  accoumupyer ¢ HOpPOGEPrHTOM, IWINHHEAbO,  (JoronuToMm,
JHONCHIOM.

Kaunorymur—4Mg,[SiO,|Mg(F,OH).
Kaunorymur obunapyxen B Jlsurape (Caxowenox, 1967), fxroune, Ka-

manrapaue, Axkyprane (Kyuykosa, MHcmaunaos u ap. 1971). Hayuen Ha
MecTopoxieHun Jlanrap.
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Ontuucckie ¢BOCTBA MUHepaJsa H3 Jlaurapa OOBIYHBIE, HO HECKOJbKO
Koqe6atotres (CaxoHenok, 1967},

Howmep odp.  Ng Nm Np Ng—Np 2V
2 4646 1,649 1,630 1,623 0,026 7073
3 4646 1,665 1,654 1,640 0,025 76—77
4 4646 1,682 1,671 1,647 0,035 70—T7I

PenTtresorpaMma KAHHOTYMHTA COOTBETCTBYeT 3TajoHHOf. K uwncay
TJAaBHBIX JHHHH oTHOcaTca: 2,768 (8); 2,539 (5); 2,253 (10); 1,740 (10);
1,477 (5); 1,343 (7).

Kaunorymur o6pasyer peakyio BKPamieHHOCTb B MarHe3HaJbHBIX CKap-
HaX B accoUHALHH ¢ HOPOGEPrHTOM, TYMHTOM, (DOPCTEPHTOM H THOICHIOM.

I'pynna paronura
Haroaur —CaB[SiO,[(OH)

Ha teppuropun ¥Y3bekncraHa JaTOJNHT H3BeCTeH B IOr0-3211a1HbIX OTPO-
rax I'mccapckoro xpedra (Xononos, 1962) u B Anmassike B KypamMuHcKoM
xpedre (Bamanos, Myxraposa, TypeceGekos, 1966; Baxanos, TypeceGekos,
1966). Boaee wmwinpoko pasBUT B CONpee/bilbIX Tep-
putopnax Tagmukucrana n Knprusuu — 8 Uarkano-
Kypamuuckux ropax B pailone l:anraasika, Hoka-
namOyanaxa, Tawmdyaaka, [lepesaabuoro, TaBbl
(Orpoutenko, Knemnepr, Xopsar, 1966).

B Aunmaabike m1aToauT obpasyer TaGauTHaTble
KPHCTAMALI pasMepoM g0 2—3 aat B aauny 1 1 mm
B LIMPHHY, B KOTOpLIX HauGojee passura rpaHb
nnHakonaa (puc. 26). C. T. Baaaaor u ap. cunra-
0T, YTO JAATOJHT Takoro raduryca oGpasosajica 3
Puc. 26. Kpucraaa jatvo- HH3KOTeMnepartypuelx yeaosuax. [lpomuakn aato-
AT W3 aaLduT-NPENNT-  gETa M3 CHeCCAPTHTOB  XapakTepU3YHTCa  MEJKO-
k'e'l|)60‘.!a-rHGl"0 ﬂpl’)?h‘il;ilh‘l 36[}HHCTIJIM CTpOEHI-le:\-i.

(Aavaawk) (Bazaaon u B ) ) )

ap., 1966). JI1f 1aTOJNHTOB H3 CKAPHOB XapakTeplibl Me-

KHe INIOXO OrpaHeHHble Kpieradbl, peiKe perpeua-

ICTCS  XOPONIO Pa3BHTHIE KPHCTAMIBI GOYEHKOBH -

10-KyOuueckoro rabHuTyca. B KH/BHBIX 00pa3oBaHHaX, 3aJeralomux B H3-

BECTKOBO-KPEMHHCTEIX CaaHLax, AaTOJHT Npu3Martiueckoro raéuryca (Otpo-
menko uoap., 1966).

Munepan OGecuseruslit # Oeublil, Oaenuo-zenensiii, ronyGosatoiif, XKe.-
THIl, PEAKO BCTPEYaloTcst MOJynpo3padyHble pasHOCTH TroJay6oBaTo-ceporo
uBeTa.
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Byieck cTekAAHHBIN, MHOrAA C MHPHBIM OTIMBOM. YIelbHbIl Bec 1aTo-
anta n3 ckaphoB 2,80—2.90; 13 NpoXKHIOK B CHEHHTO-THOPHTAX M Cneccap-
TuTax — 2,95 u 2,966 cootBercreenno. CnafHocTh BLipaxeHa BecbMa cia6o.
Teepaocts ot 4,5 10 5,5.

Munepan B mandax GecupeTHbIl, TBYOCHBI oTpHuaTeabHbill. OTMe-
43al0TCA He3HauHTelbHblC KOJNeOaHHf NOKa3zaTeldeil TpeioMJeHHsd H 3Haye-
HHIT yraia 2V.

Munepaa Ng Nm Np  Ng—Np =cNp =2V Asmop
Hatoaut us rpa- 1,672 — 1,627 0,045  3° 67°  Xoaomos, 1962
HUTONIOB
JLaToMuT-IMPHT- 1,670 = 1,624 0,046 - — banazos n ap.,
LE0IHTORKE npo- 1966
WHIAKH
[Mpoxniku gato- 1,670 1,653 1,625 0,045 — 72—74 Kpasueuko,
JMTa B CHEccapTuTe 1961
Jatoaut B ckapue 1,667— 1,649— 1,622— 0,040 7 —  Orpouienko i

1,674 1,653 1,634 0,045 ap. 1966
Jatonnt 3 wunb- 1,668 — 1,623 0,045 4 74

HBIX 0OpasosaHuii
cpei H3IBecTKOo-
BO-KPEeMHHCTHIX
caaHuen

XuMHYeCKHil cocTaB AATOMAHTA OTJAUYAETCH HHOTAA OT TeOPeTHYeCKOTO
NOHHIKEHHBIM COJEepzKanueM BOJbl, HHOr/a KaJblHs, H B pale C1yudes MoBbl-
IIeHHBIM KpeMHe3ema. [lag natonnTa H3 XKHJAbHBIX 06pa3oBaliHii H3BECTKOBO-
KPEMHHCTBIX ClaHLUeB XapaKTepHO TMOBBINeHHOe coxep:xauve Mn u Ti
(Tada. 13).

CnekrTpalbHbLIM aHa/NH30M B JATOJHTE H3 CKapDHOB OGHApYXeHbl cle-
Iyolre saeMentol-npuMmecu: Pb, Zn, Bi, Sr (0,00n—0,00n9%); Ti, Mn, Cu,
Ag, Be, Ni (0,00n%), B naTonuTe M3 XKHILHHIX 06pasoBaHuil B MeTaMopdH-
deckux nopoxax: Pb, Zn, P, (0,n%); B NpOXHAKOBOM NaTOJHTE M3 Crieccap-
tuta: Be, Cu, Sr, Ba (0,000n—0,00n%), B maToauTe, AaCCONHHPYIONMEM C
neoantamu: Al, Na (0,n%); Fe, Mg (0,0n%) u Ti (0,00n%) (Orpoumenko
u xp., 1966).

Penrtrenorpammel fnatonuta u3 Aamanbika u lOro-3anaganoro T'mecapa
XOpOLIO COBMAMAIOT C 3TAJOHHBIMH. K YHCAYy r/IaBHBIX JHHHHA OTHOCATCS CO-
otBetcTBenHo 3,76 (4) u 3,70 (7); 3,12 (10) u 3,08 (10); 2,85 (9) u 2,82 (9);
2,51 (6); 2,50 (7); 2,24 (6) u 2,22 (9); 1,872 (5) n 1,858 (8); 1,647 (5)
u 1,631 (9) (BazaaoB u 1p., 1966; Xoaonos, 1962).

[Tpeobnanaouwas dopma BbiAeNeHHs [LaTOJNMTa — BKPaMJIeHHOCTb, He-
TpaBUJIbHbIE THe31000pa3Hble CKOMJIEHHS H MPOKHIKH.

Hns matoanta XapaktepHo muoroofpasue resernyeckux tunos (Bama-
no, TypeceGekos, 1966). B naMeHeHHBIX TPaHHTOMIAHBIX moponax OGunas-
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PY3CKOro Maccupa AATOJMT MPHYpOUeH K CThIKAM 3epeH NJaaruoxknasa u 6Ho-
THTA, KOTOpHle OH 3aMellaeT. B pesyabrare ofpasyorca HenpaBHIbHbIE 3ep-
Ha NaTOJHTA, HHOTAA C PEJHKTOBLIMH BKJIOUEHHAMH B HHX OHOTHTA, XJAOpH-
Ta W naaruoknasa. JaToONHT 3aMewlaeT BCTPEYaIOUIHACS 31ech NMOCTMarMma-
THYECKHi1 aJbOHT. B npoXKUAKORHIX 06pazoBanuax AnMajbika OH HaXOAHTCA

Ta6bauuwa 13

XHMHYECKHA cocTaB 1aTtonMTa, Bec. %

Yangyfi- Yarkano-
Koumatent AnManns KyMbiwrar | plok-Ax- Yokaaambyaak | Joxanraank| Kypamune
JKHATA CKHE ropef
S10, 37,20 39,90 37,67 37,31 38,21 36,91
TiO, — — Cu. — — 0,49
B,0y 22,05 20,35 21,03 21,35 20,68 21,78
Al;Oz 0,08 0,27 0,67 0,47 0,73 0,12
FeyO; 0,07 0.13 0,34 0,16 — 0,17
MnO — Ca. 0,01 — - 1,14
Ca0 35,20 33,46 35,06 36,51 33,80 33,68
MgO — 0,10 - 0,07 0,55 0,14
Na,O — 0,10 — — - —
10 P ° ) oo 4,23 ~ =
—H, o — ,00 4, 2 —_— p—
o | 5,68 406 | 3,96 {2 Js6 | Jsoos
il {50 o — - - — — -
CO, — — 0,81 - — —
Cymma 100,28 99,43 99,60 100,10 99,43 | 100,41
AHaauTHK E. ®. Kacbsino- — — /I JI. Taakuua H. M. Caanuna
Ra
Jla6opatopus  |U'ul CAUTUMC
AH Y3CCP
Agstop Baiuaﬂoa u ap., | Otpoutenko, 1965 Kaemnepr, 1964 O'Liggéueuxo H I1D,,
|
Koanvectso nonos n3 pacyera na 4(0)
Ca 2,01 1,94 2,03 2,14 1,90 1,90
B 2,02 1,90 2,02 2,01 1,87 1,98
Si 1,98 2,16 2,10 2,04 2,01 1,94
OH 2,01 1,79 1,49 1,54 1,91 2,10

B BH/E HENPABUJIbHLIX PEIKHX 3ePeH B acCOUHAUHH C aAbOHTOM, NPEHUTOM
H Kapb6oHaTOM.

B ckapHOBHIX 30HaX AaToauT | reHepaiuu sameluaer NUPOKCEH, FPaHarT,
SMHAOT, BEINOJHAET WHTEPCTHIIMH MeXKJy 3epHAMH 3THX MHHepajoB H comep-
KUT MAHOMOD(HbIE BKIOYEHHs Be3yBHaHAa K paHuero ksapua (Orpo-
meHKo u ap., 1966).
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Hatoaut 1l rerepaunu o6pasyercs B peayibTarte nepeornoxenus Gonaee
pantero. Ou chaaraer ueGosbliHe KHAKH H TRe3fa. MuHoraa xabuionaercs
yacTHYHOE HJH NoJHoe npeobpasoBaHue ero B arperatax XaJleAOHOBHIHO-
ro KBapua u Kaapuura (¥Yrtexus, 1961).

B cneccapTuTax oTMeuaroTCa INPOXKHJIKH JaTOJHTAa ¢ PelKHMH Bbilene-
HHAMH Kaabuuta. CTeHKH OTKPBITHIX NOJMOCTeHl YCTHIAKOTCA MEJKHMH KDHC-
TalnaMy AaTonHTa. B npoXuakax cpeaM CcHeHHTOB AaMadblKa LaTOJHT
pacnoJjiaraeTcs no 3aab6aHaaM, LUEHTPaJbHas 4acTh CJAOXKEHA HATPOJNHTOM.
MeXay AaTONHTOM H LLEOJUTOM HAXOAATCH MEJAKHE KPHCTANJIHKH MHPHTA.

B HAbHBIX 06pa30BaHHAX CPEAH H3BECTKOBO-KDEMHHMCTHIX CJaHIeB 1a-
TOJHT TaKiKe cjaraer 3aibOanibl, a NPo3payuHblil KBApl, KaJbUHT H MaHra-
HOKAJbUHT — HX IEHTPaJbHYIO 4acThb.

Fagomunnr— Y,Felt Be,[Si0,].0,

I'anponunnt B YaGekucrane Bnepsble ycTaHoBJAeH B Kypamunckom xpeb-
te M. E. CmopukoBeim u H. H. BareipeBoit (1956, 1957). Ormeuvaerca B
Yatkano-Kypamusckom peruone (JIucu- :
ubiHa ¥ gp., 1965; Koawipes, 1967; YpyH-
6aes, 1971); Huruuke (JIunenmafiep,

1967) u HeKOTOpHIX NPYrHX NyHKTax 3H-
pgﬁynaxcxnx rop (MGamynnaes u Ap., 500°
1972).

Munepan BuiensieTcs B BMJEe Henpa-
BHJIbHBIX 3epen GypoBaTo- M 3ej1eHOBa- >
TO-UepHOro LUBeTa. DBueck cmoauctbii, 7700
M3JI0M PaKOBHCTBHIH, MPO3PauHBIH, XPYN- Puc. 27. Kpupas Harpesadus raiomm-
kuii. Mukporseprocts 790 ke/mm? (3a- wnta u3 mermatutos 3upabyrakcKHX
nanubiii  Yabekueran); +2v=75—85° rop (M6anyanaes, 1972).
N=1,779 (Yarkan); N— 1,780 (H=-
ruuke); N — 1,767—1,785 (3upaGynakckue ropbl).

YaenbHblit Bec ragoninHuTa 3 Yatkana 4,86, wuz 3anaanoro Yabeku-
crana 4,06—4,15.

Kpupas narpepauusi OT/IMYAETCA PE3KHM 3K30TePMHYECKHM NHKOM TpH
815°C, 4to, no-BHAMMOMY, COOTBETCTBYET MePeXONny MHHepasa H3 MeTaMHKT-
HOrO COCTOSIHHAL B KpHCTa/IHueckoe (pHe. 27).

OGbluHO TaJONMHHT MeTaMHKTHBIA, HO [OC/e MNPOKAJHBAHHS NpH
1100°C cTaHOBUTCA aHH3OTPOMHLIM.

Pentrenorpamma npokasennoro rajosunuta u3 3upaGynakckKHX TOp
COOTBETCTBYeT 3TanoHHOf. K wncay raaBubix anumit otHocarcsa: 3,17 (8);
2,83 (10); 2,568 (10); 1,878 (6); 1,762 (6); 1,674 (B). ‘




Komnonenm FadoauHum u3 xKepa- ladoaunum u3 aei-

MUHECKUX NeMAmUMos KOKPAMOBAX 2 PAHUMOB
Supady.arceiux cop Hamraabekoeo xpedma
(Héadyaraes u dp., 1957) (Caopuros, 19in)

Si0. 93,92 23,01

Al.Oy 0,06 1,87

Fe.O, — 5,57

FeO 11,22 7.87

CaO 2.40 0,87

MgO 0,56 1,25

MnO 0,28 _

BeO 10,33 8,76

ThO, 0,60 -

TR0y 50,18 47,15

Na.0 - 3,68

Cymma 99,75 100,03

XiMHUYeCKHii cocTaB raaonniiTa 6JH30K K TEeOPEeTHUYCCKOMY. B kauectBe

uzomopgubix npumeceii npucyrcreyior Al, Ca, Mg, Mn, Th. Cocras peaxux
3eMesh KOMIIEKCHBI (Ta6a. 14).

Tabawua 14

CocraB peiKHX 3eMellb B rajlojuHHTe, BEC. 9

]j,?:;,l_'p Mecto pastus Y |La| Ce|Pr| Nd |Gd| Dy |Ho| Er | Yb [ I | Th Tt ApTop
— [Yapkacap- 40,6/5,0{10,0/2,0]5,010,5/0,3(—1]0,3| — | — | — | ~— | CMopuxoB,
CKHIl MaccHB 1957
368 46,6/0,4| 0,6| — |0,210,1/0,8 0,1|0,5 0,310,13|0,77[1,05| Koavipes,

1967
2226 |Meprawckuit (50,1/0,7 0,5/0,1)0,3| —10,5(—,0,7]0,4{0,3 0,7 | — [ ¥pyubaes,
| MACCHB ‘ 1971

[azonusur BCTPe4ydeTcs B lerMaTHTax u NpeHMyUeCcTBeHHO B ::e;“ih'oxpa-
TOBBIX pa3HocTax rpanHToe (ot 3 10 70 e/71).

OOblYHO OH aCCOUMMPYeT C CaMapckKHTOM, (eprycoHHTOM, MOHALHTOM
W APYrHMH pelKo3eMeJbHEIMH MHHepaJaMH.

I'pynna cnéppurta
Cnéppur—Ca;[Si0,],CO;

Cnéppur ycranosaen B 1950 r. B pafione 'aBacas B HaTka/bCKHX ropax
(Bbanaaos, ['onoBaHos, Xoxkareaes, 1958; Xoxarteaes, 1964).

Munepan obuapyxeH B mandax B BHAe 3epeH OKPYIJI0f ¢GopMbl pas-
mepom 0,06—0,1 mm, GecuBeTHEIH, 3aMeTHAa CHAMHOCTb B JABYX HanpaBJeHH-
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51X, 0 OTHOLIEHHIO K KOTOPOJi yracaHHe Kocoe, ABYOCHBIil OTpHUATENLHLI —
2V =238° Ng=1,678;, Nm=1,673; Np=1,640; Ng—Np=0,038.

CnéppuT BcTpevaercss B acCOUMHAIMH C MEJIHJHTOM H MOHTHUEJIHTOM H
o0blHO pa3BHBAETCS 3a cueT 3aMelleHus MoHtHyennauta. B lasacae cos-
MECTHO C napareHHbIMH MHHepalaMi 06pa3yer CKOIJICHHS CPelH CKapHOB,
6/1M3 KOHTaKTa ¢ H3BepXKeHHbIMH MOPOJIaMH.

Taymacur—CaSi0,-CaC0,.CaS0,-|14H.0

Munepan, BecbMa pejakuit B npHpoae, obHapymxen B YalekucraHe
B 1956 r. Ha naowaaun KyprammHkan-Aamaasikekoro pyaHoro noas (Bana-
7108, 1956; Hemauaos, 1956; Tonosanos, 1965). HeckoabKo paHblie oH Haf-
ILeH W onucan B conpelennpHoMm panone Tamxukckoit CCP — Kanucafickon
pyanom noae B Okypray ([Iporoabsikonosa, 1955; ITonoe, 1958, 1961).

Mumnepas obpa3syeT NJOTHEIE H MONEPeYHO-BOJOKHHCTLIC, perke MeaKo-
3epHHCTHIE CaXapoBHIHble cKomdeHHs. Kak uckawouenne, na Kyprammuxane
BECTPEUCHB MEJIKHEe KPHCTAJIHKH B NYCTOTKAX CPCAH KHALHOIQ TayMacHTa
(FosoBanos, 1965), onn uMeloT GOPMY reKCArOHAAbLHBIX MPH3M, OrpaHHY€eH-
HBIX MHHAKOWIOM.

duzuueckne cBoicTBa oObIunble., 1IBeT uale Bcero Oesiblil, ciaerka ro-
Jy6GoBaThlil, OTMeUeHbl KpacHble B YCPHLIE Pa3HOCTH, YTO CBS3al0 C MpHMe-
caMH. Buleck TIOTHBIX pasiocTeil MaTOBBIH, BOJOKHHCTBIX — MIEJIKOBHCTHIM,
nepexoafulnil B crekasnuniii. Munepan cmabo npocBeduBaer, TBepAOCTh
2,6—3, yaeasupiil Bec 1,859—1,901. OnTHueckue CBOHCTBA TakyKe XOpOLIO
COTJIacyIOTCSl ¢ AaHHBLIMH TMo MHHepaJay H3 Apyrux mectHocteil: Ng=1,503—
1,508: Np=1,466—1,472; Ng—Np=0,035—0,042. Muuepan ontuuyecks oxHo-
OCHBI{l OTPHIlATEIbHBIM.

TaymacnT nerko pasnaraercs B KHC/JIO0Tax C BbUIeJeHHEM YIJEKHCIOTHI;
npH BLIMapHBaHHK pacTropa obpasyercs reab SiO.. laer noaoKHTETbHYIO
peakuuio Ha cepHyio Medenb. [1pn narpeBannu ero B 3aKphbiTOil TpyoOKe BbI-
JeJIsIeTCST MHOTO BOJIHL.

MMelolliHecs XHMHYECKHe afa/u3bl MOKa3BIBAIOT HEKOTOPble Koaebanus
B COIepKaliii OCHOBHLIX KOMIIOHEHTOB B pa3HblXx ofpasuax, HO B Ie10M CO-
cTaB O6JM30K K TeoperHueckoMy. Muuepan us Haxnast colepyXKuT HeMHOro
MgO, a u3 Kyprammukana, kpome toro, 1 MnO.

Komnonwenm  Haxnaii Kypeawmunran, [leguyrkosra, Llentpanbupin Kawncad,

oap. (43 oap. 4186 oop. 770 O/H
SiO. 10,38 9,76 9,30 946
Ca0 26,40 27,00 27,50 37.00
MgO 0,47 0,43 — —
MuO = 0,21 — -
S0, 12,55 12,93 13,85 13,50
co. 733 7'00 7109* 6'85
H.O 42,87 43,00 12,26 13,04

Cywaa 100,00 100,54 100,00 90 &5
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AHaNUTHE [1. JI. Ilpu- 3. M. Tlpo- E. @. Kacbu-
Antop HMemannos, XHABKO TOJAbAKOHOB HoBa,
1956 bHaganos, 1956 IMonos, 1938, 1961
¥Vi1. sec 1,901 1,901 1,863 1,80
Ng 1,508 — 1,503 1,503
Np 1,469 — 1,472 1.466
Ng—Np 0,039 — 0,035 0,042

* — cojlepiKaHUe BBIMHC/IEHO IO PasHOCTH

CrneKTpaJbHLIM aHANU30M YcTaHoBAeHa npumech — Pb, Mn, Ti, Cu, Ag,

As, Mo.

Kpusble HarpeBanusi GIH3KH Mexay co6oil, HO HaGai0faeTcs 3aMeTHOe
koneGanue TeMnepatypsl 3pdeKTOB AN pasHbix 06pasuos. Ouu XapakTepH-

630°

70

1232 200" 220° 700°

570"

720°
954

180"

rl

270

Puc. 28, Kpusbie narpesannst Ttay-
MacHTa:

o6p. /% — w3 Kyprawunkanwa (Bana.os,

1956), /232—wna Llewtpanvioro Kancaa (Ilo-

now, 1958), 954—ua ILepuykonckoro mecro-
posaenun ([lpoToavikonosa, 1965)

3yloTcsl IyGOKHM  SHIOTEPMHUYECKHM TpO-
ruG6om npu 180—280° cBsa3aHHBIM C mOTe-
peil KPHCTAJNIH3ALMOHHOH BOJABI M yrje-
KHCJOTBI, H SK30TEPMHYECKHM TMHKOM MpH
640—730°, 0Oyc/JOBJEHHBIM TMepeKpHCTal-
nusanueit Bemecrsa (puc. 28); M B HesaoM
COOTBETCTBYIOT cTaHaapTibim  (MBanosa,
1961).

PeutrenorpaMma o6pasios taymacHTta
u3 Kancaiickoro pyanoro noas (Illesuykos-
cKoe) Gau3Ka K 3rajoHHoil. K uncay raas-
HelX JuHuil  otHocaTesi:  9,3(10); 3,70(9);
2703(9); 2,490(9); 2,134(9); 1,898(7);
1,794 (7).

B KypramwunkanckoM py/JHOM TnoJe B
CKapHax MHHepasn 00pa3dyer KHIKH, B KO-
TOPbIX OH aCCOLMHPYET C MHUPHUTOM, MarHe-
rntom, rpanartoM. [Toa BausHuem mnponec-
COB H3MeHEeHHSl OH MEepexXOAHT B THIc H OH-
pynut. Taymacut ABaseTcs OJHHM H3 THIO-
reHHbIX MHHEPAJOB, 3aBepialouiHX THIPO-
TepMa/bHblil npoLecc.

Ha yuactke lllepuykoBckoe TaymacHT caaraer NpOMKHJKH HJH HX CETb,

CeKyllHe HM3BeCTHAKH H CHJIbHO H3MEHEHHbIe CKapHBI.
Taymacura nadJ0/1aaHCh CpellH KCOHOTJIHTA,

Kpome Toro, KHJAKH
ToGepmMopuTa H anoduaaHTa.

Huorna B traymacut npounkaer camounr. Hameuaercs caelylolas nocaeso-
BATE/IbHOCTL BbIJIC/I€HHSA: Kcoriomm*—"mﬁepmopm*—*anoqonnmn"—"rayma-
CHT— "CaloHUT. Cyjlﬂ Nno accouHalnuu H YUHTBIBAsA, UTO TayMacHT COOEpPHHUT
0K0.10 457 HH3KOTEMIEepaTYPHOI! BOMbI, €r0 MOMXKHO OTHECTH K HH3KOTEMIle-

paTypHbIM 00pa3oBaHUAM.
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B Lleutpaabiom Kancae TaymacuT BCTpeuaercsi B BHAE MKHJOK, CEKy-
LHX CKAPHHPOBAHHbIE AHOPHTOBbIE NMOP(OHUPHTEI, CKAPHEI H CKapHHPOBaHHBIE
H3BeCTHAKH. AccouunpyeT ¢ anopHINHTOM H KaAbUHTOM. 3leCh TaKkKe Ha-
6a104a/1HCh CKOILIEHHS, PA3BHBAIOLIHECS N0 KCOHOTIHTY HJH B JKHJAKax cep-
nogura, rae HMelTCA KaJbUHMT, alOQHAJHT H HH3KOTeMIepaTypHblil Be-
sysuan ([lonos, 1961).

Bupynur—8,5CaSi0;-8,5CaC0;-CaS0O,-15H,0

Bupysaur ycranosiaen C. T. baganossiv v M. M. losoBanoBeiM Kak Ho-
BBl MuHepasa 8 1955 r. na mecropoxienun Kyprammunkan AJMafblKCKOTO
pyasoro nonsa (bananos, [onosanos, 1957; T'onoBanos, 1965; Bonwrexar-
Kynaerckas, 1959). Ha3panue 1aHo B yecTb BEJHKOrO Y4eHOro CpelHeBeKO-
Boro ¥s6exucrana A6y-Pefixana-bBupynu.

BupysuT caaraer BOJIOKHHMCTBIE arperathl ¢ MaToBEIM OJeckom. llser
Genblil, TBEPAOCTL 2, e bHbIH Bec 2,36, cnailHOCTb COBeplIeHHas.

Munepan nBvocHBIE mosoxuTe bHBI, Ng pacnonaraercs napaJjienbHo
VAJAHHeHHIO BoaokoH. [lpeanosoxurtensuo pomOuueckuit. Ng=1,531; Np=
1,627; Ng—Np=0,004.

Muuepaa pacrsopsiercss 8 HCI ¢ BoigesenveM renst kpeMueseMa.

Ha ocHoBaHiM NOJHOrO XHMHYeckKoro aHanusa (anaautk I1. JI. Ilpu-
XH1bK0o) BbluMcleHa Qopmyaa Oupyrura: 8,5CaSiO;-8,5CaCO;z:CaS0;-
15H,0.

XumuyeckHii coctaB 6upynuta (06p. 4129, Bec. %) npuBemen HuxKe:

Koxnonenm J[lanwunie Moaexyanp- Coomuowenue Ocmamox om

AHAAU3A  HBIE KOAU-  MOACKYASPHBIX Repecyema
yecmsa KOAUYECNB 8  MOACKYASIP-
MUHepa.ie H0O20 KOAU-
yecmea

Ca0 41,46 740 18 —
MgO 0,61 15 - 15
Si0, 26,70 444 8,5 97
GO, 15,51 352 8.5 —
SO, 3,33 41 1 -
H.0 12517 676 15 48
Mtoro 99,78 2268 160

Heboabmoit usbnitok HyO (0,86% ) Bmecte ¢ 5,83% SiO; nepecuutansl
Ha omaJj, TaK K4K MOJ MHKPOCKONOM OH MpOSIBJsIETCSs B BHAe TOHYaMIUed
BKPalJeHHOCTH,

Bupynur no cocraBy 6ausok k taymacuty. IHauGonee cyliecTBeHHBIM
pasiuuHeM SIBJIfeTCst COOTHOLIEHHEe KOJIMYecTB BOJALI H cyabdarta KaJbLHA.
Ynaneune ua GupvenTa 0K0a10 30% BOJBEI NMPHBOAMHT K Pe3KOMY H3MeHEHHIO
COOTHOUIEHHH BXOAAIUMX B MHHepa/j KOMIOHEHTOB, CONPOBOXKIAlOlIeMYyCs
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NepecTPOHKOH KPHCTANJIHYECKOH pelieTKH, YTO Bbi3blBaeT MOABJeHHEe HHbIX,
yeM y TaymacHuTta, (PH3MYECKHX H XHMHYECKHX CBOHCTB.

Ha xpupoii HarpeBanua OHPyHHTa OTMeuaeTCs TPH Pe3KO BblpayKeHHbIX
sbdexra: nepsulii — IHAOTEPMHAYECKHH npH Temneparype 120—=200°— coort-
BETCTBYIOIHA YAaJICHHIO H3 MHHepasa okoao 12% Boasl; BTOpoil — 3HA0TEp-
MHYeCKHi mpH Temnepatype 550—720° — auccounauuy KapOoHaTa KaJibilHs
¢ yaajaenHem Goaee 159 yriekHc/aI0ro rasa, TPeTHil — 3K30TePMHUYECKHIT N1PH
TeMnepatype 770—870° — Kpucranausaunu obpazopasuierocs amopduoro
BelllecTBa (pHC. 29).

Pesyaprarsl peHTreHOMETPHYECKOTO aHa/ju3a OHPYHHTA, a TaKMXKe Cpas-
HEHHE €ro ¢ TAYMacHTOM, KCOHOTJAHTOM, THIICOM, KBapleM H KaabLHTOM I0-

i s0% #

&‘ 4ar- —\f—_\/L
: . 7
28%

Jor- 7 AL y/a

eca

201

ar

ﬁllJLll_J_lilll_llllllll 1
00 300 500 700 900 100 O 00 o0 500 0 200 w00 T

/lormeps B

Puc. 29. Kpusuie warpesanus w norepn Beca 6Gupyuura (I) 0 Taymacn-
Ta (I1).

Kasajiu, 4To N0 MEeKIJIOCKOCTHBIM PacCTOAHHAM H HHTeHCHBHOCTH Andpak-
LUHOHHLIX JIMHHI OMPYHHT He MMeerT CXOACTBA C YKa3aHHBIMI MHHepaJaMH.
K ancay raaBHbIX auuuil otHocsTes: 2,595 (10); 1,781 (10).

Bupynur o6pasoBajcs B 30He OKHCJEHHS MOJHMETAAIHUECKOTO MECTO-
poxnennss Kyprammukan. On cnaraer KOPKH BOJIOKHHCTOTQ CJIOMKEHHs TOJI-
WHHON 2—3 MM HAa MOHTHUE/VINTOBOM CKApHE N pacroJjaraercs B 3ajbOaH-
dax npoxuaAKOB Taymacuta. On obpa3oBa/icsi 3a CYeT Pas/0OKeHHs TayMa-
CHTa B aCCOLHALHH C THIICOM, KaJbLHTOM H ONaJoM.

Bupyunrt Bomes B cnMcKH HOBHIX MuHepasnos (boniuteiar-Kynaercxas,
1959; Fleischer, 1959) u B cnpaBounnk «Munepaas» (1972) ¢ pekomenia-
uHell npoBeieHus MOBTOPHOrO aHAJH3A.

I'pynna TurannTa
Turanut (chen)—CaTi|Si0,|O

Turanur Berpeuaercs B BHAE HAHOMOP(MHBIX KPHCTA/LI0B KJIHHOBHAHON,
MJIACTHHYATOH MM KOHBEPTOBHIHON (GOpPMbl, a TaKkKe KCeHOMOPODHBIX uep-
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BeOOPA3HLIX 3epeH H TOHKO3EPHHUCTLIX cKomienuil. Pasmepn aepen 0,2—
0,8 mm, pexe 1—3 10 5—8 mm. [las KpHCTAI0B XapakTepibl rpauu: (111),
(001), (110).

THTannT GecluBeTHLIH, MeLOBO-KEJTbIH, 30/1CHOBATO-JKEJATHIA, KOpPHYHe-
Bblil, 6ypriii. Mioria okpacka pacnpeiesnsiercsi HepaBHOMEPHO: NSITHAMH HJIH
3oHanbHo. MuHepas Npo3pauHelil HAH MOJAYIIPO3PAYHbLE, GJCCK CMOJIHCTHI,

Tab6anua 15

XHMHYeCKHH cOCTaB THTauuTa, Bec. %

Tutauur
0Gp. 58 10 2067 5060
% H3 ANAUTO- (M3 OHOTHTO-| M3 angc- | M3 ABy- 8347 H3 Tpano-
Ko ) - Ha {“’“’“‘ | mmanwx  |eux rpamn-|  gwros | CHOTEHEX s apopimos| anopuron
MIIOHEHT rpaHNT-Nopdit-| rpguyron | tos Uum- | Caprap- | TP3MHTOB |y ravekoro| AxTaye-
pa, 'apKacapm, | gyonyun- rancroro | aowckoro | Kapabaye- | “yadeyna | koro wac-
Kypamuucxui cKOro MaccuBa | maccupa | KOPO Mac. cupa
xpebet xpehita cHia
Si0, 30,22 30,67 30,10 29,60 31,20 23,20 30,03
T1O, 34,68 35,33 34,61 32,40 38,04 43,78 43,10
i;\lgoa U.%j (1]|F;6 4,15 5,10 3,60 4,23 5,60
e,0. 2.2 , 28 | e 1 q o
b 06 0'46 [1,60 }1 A5 | )2,73 }2,86 }.a,.m
MnO 0,18 0,12 0,21 0,30 0,15 — —
MgO 0,69 0,03 0,10 0,16 0,09 1,10 0,20
Ca0 26,65 27,78 26,40 27,20 23,10 25,00 18,10
K.O 0,41 0,15 - — == — —
Na.,O - 0,19 — — - — =
H.,O 0.68 0,36 = — == — —
Ta,05 0,13 — 0.33 0,15 0,04 0,016 0.105
Nb.Oj 0,83 0,60 1,00 1,08 0,60 0,375 1,125
ITR,O5 212 1,33 1,43 2,96 - — e
Cymma 08,54 99,16 99,93 | 100,10 99,56 | 100,561 [ 101,560
Jlaboparopua . HMIEM AH CCCP Urulr AH YaCCP
Auaauruk H. W. 3aéas-|1. H. Knsa- B. B. Tlpacaiosa
HHKOBA 3ena
Astop Cwymopukos, |Eanceena, Januwie K, ¥Ypynbaesa |/lanusie 1. Azumo-
1954 1956 Ba

H3JIOM HepoBHbI. HacTto 3aMeTeH JeoXpou3M 1o cxeme: Ng — posoBaro-
opanxeBbiii, Nm — GypoBaTo-xKenthiil, Np — cBeTilbiii OYpOBATO-XKENThIT 10
Gecusersoro. Ng=2,0385+0,0055; Np=1,877; Ng—Np=0,1615 (Euan-
ceeBa, 1960).

PenrredorpaMma THTaHHTa M3 rpeiiseHoB [aBbl COOTBETCTBYET 3TaJjoll-
HOH. K umcay raasubix auuuit otHocstes: 3,243 (8); 2,963 (8); 2,570 (10);
2,263 (7); 1,493 (7); 1,418 (5) (mo P. M. Uepuosoit).
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B cocraBe THTaHHTa NOCTOAHHO MpHCYTCTBYIOT npuMecu Nb u Ta, Koto-
puie u3oMopduo 3ameutalor Ca. THTAHUTH Y36eKHCTaHa B OTJIHYHE OT THTa-
HHTOB APYrHX PErHoHOB cOfepikKaTr OGoJbliuee KOJIMYECTBO HHOOGHS, ueM TaH-
tana (JIaxosuu, 1968) (taba. 15).

B xauecTBe OOBLIYHON NMPHMECH NPHCYTCTBYIOT pelKHe 3eMJH, CyMMa KO-
Topeix He mpeBbiwaer 2,96% TR.0; npuyem paHHeMarMaTHYeCKHA THTAaHHT
OTJAHYAeTCs CYILIeCTBEHHO LIEPHeBLIM COCTABOM peLKO3eMEJbHbLIX 3/1eMEeHTOB,
a B IIO3JHeMarMaTHUeCKOM YyBeJHUHBAeTCsl COAepXKaHHe HTTPHUEBON TPyMNMbL.

Tabanua 16

CoctaB pelKHX 3emelb B akueccopHom THTanutTe Yarkano-Kypamsi,
Bec. % ot XTR;0; (no K. ¥pyu6aesy: I'. A. Jlucuusino#t u ap., 1965)

Kosnouent O6p. 2514] O6p. 2519 O6p. 61 O6p. 329 | O6p. 510 | OGp. 48 | O6p. 2122 *
LTR,0, 0,10 | 0,12 | 027 | 0,25 | 030 | 027 | 0,16 | 1,0
La,0, 9.5 | 11,6 | 14,04 | 7,93 | 12,78 | 11,26 | 22,60 | 8.7
Ce,0, 50,4 | 495 | 20,96 | 19002 | 23.71 | 14.80 | 36.80 | 14.1
Pr,0, 8.1 6.4 6.58 | 5.8 | 534 | 7.20| 506 | 1.9
Nd: O, 21,0 | 186 | 17,90 | 17.9 | 14.76 | 21.94 | 21,6 5,2
Sm,0;, 5.4 4.4 253 | 1.89 | 3.5 | 2.08 | 2,4 1,4
(Eu+Gd),04 2.1 1085 | 1.32| 103 235 | 1,57 | 2,01 | —
(Tb+Y);04 3.1 6,6 | 13,66 | 14,34 | 11.91 | 9.84 | 8,14 | 39,4
Dy,0, & — 11,75 | 16,70 | 14,65 | 14,0 - 5,2
Ho,04 = = 0,22 | 0,12 | 0,14 | 022 - 1.3
Er,0; = 0,15 | 0,66 | 634 | 0,52 | 0,65 = 7.6
Tuy04 — — = L o = 0.6
Yb,0, 0,06 | 0,10 | 10,38 | 10.25 | 10.28 | 16,44 — | 105
Lu;05 8 — Z = 0,06 ki = 0.6
Y(o6u1.) 99,90 | 99,35 |100.00 |100,00 |100.00 [100,00 | 100,00 | 99.71
¥Ce,04 96.9 | 93,15 | 63,38 | 5324 | 72,48 | 58.85 | 91.86 | 31.3
£Y,0, 3.1 6.85 | 36.62 | 46,76 | 37.52 | 41.15 | 8.14 | 68,41

Anaantuk M. W, Jluxoitaosa (MCulC AH Y3CCP)

Mpumeuwanune. O6p. 2514, 2519 — paunemarmatd4ecKie THTAHHTBI H3 FPAHOIHO-
putoB W 2122 — n3 rpaHocHeHHT-MOPHHPOB; No3nueMarvarueckue tutanutel: 61, 329. 510
n 48 — u3 rpanuT-aafckuToB; * — THTauut 3 Yapkacapckoro rpauwtHoro maccusa (JIu-
cuubiia uoap., 1965).

Ho o6biuno Xce pefikux semedb npeodaanaer Han L,. Hckaouennem saBaser-

ca THtaHuT M3 Yapkacapckoro rpanuTHoro MaccuBa (JIMcuubina W oap.,
1965), B KoTOpoM colep:KaHHe UTTPHEBOH TPYNNbl PeJKHX 3eMesb npeobaa-
naer. Turanurs 3anangHoro Y30ekHcTaHa sHauuTeabHO Oel(Hee pefiKoseMelb-
HBLIMH 3J7eMeHTaMH, yeM THTauuThl Yatkano-Kypamel. B neboabiiom konnue-
crBe nocrosiHHo npucyreTByior Th n U (raba. 16).
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ComepxaHue pelKHX 3eMenb B aklleccopHoM THTaHHTe (%) mo naHHbIM
pPEeHTreHOCNeKTPaALHOTO H aKTHBALHOHHOTO aHaJH30B NPHBeIeHbl HHIKe.

Iaemenm Hamkaavckue KypawuHckuid Sanadnorii
zopw (13 np.) xp. (5 np.) VabGexueman (10 np.)

La 0,56 (10) 0,51 (3) 0,099 (6
Ce 1,30(11) 1,02 (5) 0,157 (9)
Pr 0,22 (9) 0,22 (3) 0.011 (1)
Nd 0,60(11) 0,57 (5) 0,178 (5)
Sm 0,21(9) 0,29 (5) 0,052 (3)
Eu — — 0,0009 (1)
Gd 0,16 (3) 0,25(2) 0,008(1{
Tb — 0,11 0,0016 (1)
Dy 0,16 (3) 0,25(2) 0,0032 (1)
Ho — = 0,02 (1)
Er 0,2(1) 0,1(1) 0,0022 (1)
Tu — — 0,0022 (1)
Yb 0,1(1) 0,1() —

Lu — — 0,0032(2)
Y 0,766 (13) 0,88 (3) 0,2154 (3)
Th 0,62 (9) 0,62 (3) —

U 0,22 (4 0,11 (3) —

Nb 2,08 (10) 0,61 (3) 0,12 (3)
Ta 0,38 (4) 0,03 (2) -

Astop  Eanceesa, 1960; KoabipeB u np., Jlanusie [1. AzumoBa;
Kozaosa, 1960;  1972; naunbie Xampa6aen, 1960
Kosbipes n ap., K. ¥Ypyubaena
1972; nannbie
K. ¥pyubaena.

ChexTpasbHbM aHaJAH30M B THTAHHTE MOCTOSIHHO 00HAPYXKHUBAIOTCA CJe-
ayiomue npuMec: Fe, Al—0,n%; Na, Mg, Mn, Nb, P, W—0,0n%; Sr,
V, Sn — 0,00n9%, a Takxe Ba, Cu, Pb, Mo, Ta, Yb, Zr, Sc, Be, Hi (Xampa-
6aes, 1958, 1960; Kaxxapos, 1958; Kywmmypanos, 1967; JIuueumatiep, 1967;
matepuansl M. M. Mouceesoi#t, I1. Asumona, K. Ypyn6aesa). Ilo conepxa-
HHIO TeX HJIH MHBIX 3JeMEHTOB-NpHMecell THTAHHT MOKET CNYKHTh HHAHKA-
TOPOM HEKOTOPLIX THMOB MHHepaanszaunu. Tak, oJIOBOCOAEPKAIUMA THTAHHT
oTMmeuaetcd B ropax KapatioGe u B MHrHuKe, e HMeeTCs KaCCHTEpPHTOBAd
muHepasnusauus (Xampabaes, 1958; JInuenmaiiep, 1967). B Hanate turanur
CONEPIKHT MNOBBILIEHHOE KoaudyecTBo BoJabdpama (0,0n=—0,n%) (Kaxxa-
pos, 1958).

Tutauut — wHpoKo pacnpocTpaHeHHblil aKLeCCOPHLIH MHHepasa Marma-
THYECKHX [IOPOA M NMEerMaTHTOB, MeHee XapaKTepeH AJsd CKapHOB, Ipel3eHoB,
POTOBHKOB, IHApPOTEPMaJibHBIX JKHJ, B KauecTBe TePPHIeHHOro MHHepaaa
BCTpeYaeTCs B OCaL0UYHBEIX NMOpoOAaXx.

B MarmaTHuecKux NMOpojAax BhIIeISeTCs MarMaTHYeCKHA H MocTMarma-
THYeckHit THTaunuT (XampaGaes, 1958; Hcamyxamenos, 1955; Jlaxosuu,
1968; A3sumoB, 1966; Ypyu6aes, 1971). ITH aBe reHepauux 0OBLIYHO XOPOILO
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pasaHyYMMEl: MarMaTHYeCKHH THTaAHHT o0pasyer wiHoMop(uble, XOpouo or-
palneHnnble KPHCTAJJbLI, OKpallleHHLIe B TeMHbIe TOHA, ACCOLUHHPYIOLUIHE C ana-
THTOM, OPTHTOM, HJbLMEHHTOM, HeH3MeHeHHBIM OuornToM. [Tocrvarmaruuec-
KOMY THTaHHTY cBoflicTBeHHa 0o’ee CBeT/1as OK-
packa, KpoMe KpHCTA.1.10B, o obpa3yert yepseol-
pasHble BbIIeTeHIis, JanyaTble arperaTtol, My4HHC-
Te MeNKO3epHICTble CKOMIEHHs, uacTo pacrnofa-
raercst no TpellHHaMm cnailHOCTH B H3MEHEHHOM
onorute (puc. 30); accolHHpYeT ¢ MYCKOBHTOM,
— Juomum  XJ10pHTOM, KaJbLHTOM, 00pa3yeT KaeMKH BOKPYT
THTaHOMAarHeTHta. B nocTMarmarHieckoMm THTa-
HHTE, B OTJAMYIIE OT MarMaTtH4yecKOro, YBeJHuM-
BaeTcs colep:KaHHe PelKHX 3eMellb.

Taxkum oGpazom, THnoMophHLIMH 0OcOOEHHO-
CTAMH THTAHNTA ABAAOTCA (H3iYecKie cBOICTBA
(nBer), popMa BbiAedeHHH N colepxaHue H30-
Mop(HBIX TIpHUMeceif, KoJHYecTBa KOTODBIX BO3-
pacraloT B NOCTMArMaTHueckoil pasHOBHIHOCTH.
Puc. 30. l{epﬂeoﬁpﬂ_“{lﬂe Bhl- Oﬁp33OBﬂII]IE‘ nmocrMarMaTHyeCcKoro THTAHNTA
JedeHnst  THTaHMTa  BAOJL Oﬁyc.'l()BJE'H(} paspyuneHiem nopo:oot’}paay}omnx
TPEILHH CHAlHOCTH B OHOTITE  MyHepaJoB H3BEPXKEeHHBIX MOPOI H BHICBODOK-
"3 rPE";iigzm.{ri“"') (K¥ypa- pemmem npu stom kagapuus n tirana (Xampada-

i es, 1958; Monceesa, 1969; Iloxposckuii, 1958).
B ocal0ouHLIX TOpOJax THTAHHT BCTPEUaeTcs OUYEHb YacTO KaK TePPHreHibIH
MHUHepaJ.
pH H3MeHCHHH THTAHHT JEeHKOKCeHH3HPYeTCH.

Fpynma awMopTbepuTa
Jliomoptheput—(Al,Fe),0,|B0O;] |Si0,],

Bnepeble B V36eknuctane ITIOMOPTBEPHT VCTaHOBJeH B AKTalICKOM any-
HHT-JIHACNIOPOBOM MecTopoxaenny B Xp. Kap:anray. Munepaa nox nassa-
HHeM «CHHHI arajbmartonuT» orMeduen B Axkrame cute . B. MymxkertoBoiv
B 1875 r. B 1923 r. onpenenen A. C. ¥YKJOHCKHM Kak IIOMOPTLEPHT, a BIO-
caegersun C. @, Imumpka npoananusuposas u onucan ero (Iannka, 1927;
I'annka, Tonoaeunuxuit, 1929; Yxnonckuii, 1934; Uexanunckuit, 1934; Kop-
Baukuii. 1935; Pywxosckuit, 1937). B nocaeanue roabl ZIOMOPTHEPHT H3 AK-
rama uaynaan C. E. [pasumunkor (1937), M. H. Cniocapera 1 M. 3. [lo-
apkosa, M. M. Mouceesa u B. Il. bopuckuu. Ykazauusa ob akrauickom 1io-
MopThepuTe (6an3 kumiaka Cafiiblk) MerTcs BO BCeX MHHEPaJoTHUECKHX
vaebHHKAX.

Basynpl cepHIHTOBOTO KBapuHTa ¢ AOMOPThEPHTOM Halilenul B CeBep-
noit @eprane oxoao kumaaka Iaga (ITonos, BopoGher, 1940), B xopeHHOW
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zaserauun (Onapcait) ycranosaen P. H. Uepnosoii B Toft ke camoil napa-
FeHeTHYECKOH acColalliy.

EnunnuHble 3epua JlomoprthepHTa otMedanaucs M. M. Mouceesoli u
B. Il. bopHCcKHHBIM B NPOTOJOYHLIX Npobax K3 BTOpPHYHBIX KBapuuros [lay-
raza B AiMaJiblKe.

HroabuaTble arperaTsl AOMOPThEpHTAa 06pPa3yioT paaHadbHO-JyYHCThie
CPOCTKH, c(PepOTHTEl H CNYTAHHO-BOJOKHHCTHIE MacChl.

Jlauna uroJoyex Kojebaerca oT AecATwiX goaed o 2—3 mm. Pexe na-
0J1104a10TCA IpU3MaTHYecKHe KpHCTaaaukn aaundoit 0,1—0,5 mu ¢ xopouo
BLIPAXKEHHOIT CNaiiHOCThIO0 BIOAbL YIJHHEHHS.

Munepaa cuiiero, cepoBaTo-ro1yGoro, po3oBaTo-CHPeHeBoro, GJefHo-po-
30BOTO I CHpeHeBOro LBera. Baeck crexkasinublil, TBEPAOCTb BLICOKAH — OKO-
Jo 7, yreavtisil sec 3,221 (I'asa).

Onrnueckne cpoiicrsa: — 2V=38—40° yracauue npsmoe, N1eoxXpoHim
HHTEHCHBHBII ¢ MaKcHMa/bHOH aicopOlHedl ceera 1o yanuHenHio (Np).
[Taeoxponutble LBeTa HENOCTOSHHL 1azke B OLHOM LLTH(E: OT CBETJIO-ro/y-
0010, KpeMOBOro 1l PO30BATO-CHPEHEBOro 10 (PHOJETOROro, CHHEro H CBeTJo-
Koprunenoro. Muetorca apoitankn. [lokasaTtean npejJoMieHus TIOMOpPThEpHTA
u3 Axrawma caeayioume: Ng — 1,690; Nm — 1,686; Np— 1,671, Ng—
Np=0,019.

XHMHIYECKHIT CcOCTaB AIOMOPTbepHTA GJAH30K K TeoperHueckomy. Hexoro-
poe KoJebaHue cOCTaBa CBA3aHO ¢ NPHMeChio KBapua u Auacnopa.

Noynownenm: Axmauw lasa
oip. 1 oap. 2 *

S10. 28.31 26,38 41,69

TI10, 0,55 0,27 0,40

B.0y 4,69 4,60 4,19

ALO, 64,59 67,05 50,44

H.O 1,99 1,36 3,34

Cymma 100,13 99,66 100,23

ARTOp Fannka, 1929 IMonos,
Bopo6nen,

1940

CnekrpajbiblM aHaJH30M YCTaHOB.JIeHO Goabiioe uncjao npumeceii: Cu,
Li, Ma, K, Be, Mg, Ca, 5r, Ba, Ga, 5c, X, Yb, Ti, Zr, Ge, Pb, V, Nb, P,
As, Sb, Bi, Cr, Mn, Fe, Ni — ot ca. 1o 0,n%.

PentredorpaMma amoMopthbeputa H3 AKTrala XOpOIIO CXOAUTCA C 3Ta-
JaoxoM. K uHesy raaBHBIX JnHHIE oTHOCATCA: 5,859 (8); 2,087 (10); 1,334 (7);
1,296 (8).

KpuBasi HarpesaHus [IOMOPTbepHTa MMEeT JIBa 4YeTKO BblpaKeHHbIX
3HnoTepMHYecKHX 3ddexta mpu 165 1 550° (puc. 31).

JI1oMOPTbEPHT NpHYPOYEH KO BTOPHYHBIM KBAPUHTAM, K €ro CepHIIHTO-
BbIM pasHocTsM. B AKramie OH cjaraet rHesfia pasMepoM OT HECKOJbKHX
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CAHTHMETPOB 10 | M, KOTOpble 4acTO NpelcTaBIfA0T co6oii cKOMIeHHs che-
poanToB. B Onapcae fioMopThepHT 0Opa3yeT HebosblIHe CKOMIeHHsT H Oecrio-
PANOYHO OPHEHTHPOBAHHbLIE TNPH3MaTHUECKHe KPHCTAJIHKH. MuHepan Ha
060HX MecTOPOXKIEeHHAX aCCOLUHHPYET C CePHLUHTOM, TYPMaJHHOM, AHACHO-
pOM, KOPYHIOM H aHJIaJly3HTOM, 3aMelllaeT AMAacnop ¥ TypMaJjHH, a cam 3a-

S
30"
165°
Puc. 31. Kpusas narpesanufl niomMopthepurta u3 Omapcast

(Caga).

MellaeTcs B pas/MYHOH creneHH cepuuutroM. OGOpasoBaHHe NIOMOPThbepHTa
cBfi3aHo ¢ (GyMapoJbHOI [eATeJbHOCTbIO NMaJe030HCKHX BYJKaHOB.

OCTPOBHBIE CHJIHKATBI C H30JIHPOBAHHBIMH MAPAMH TETPA3IPOB

Fpynna menuaura
Meanaut—(Ca,Na), (ALMg) [(Si,A1),0,]

Menunut o6uapyxen B. JI. XoxarteneBwim B 1950 r. 8 pafioHe ckapHo-
BO-MarHeTHTOBOro Mecropoxnaenus [asacai (baapanos, I'oaosanos, Xoxa-
tenes, 1958; Xoxkarenes, 1964; Baganos, 1965).

Munepan o6pasyer MesKHe yIJIOBaThle KPHCTAMNIBI C MOYTH KBAAPATHHIM
nonepeynsim ceuennem pasmepom 0,05—0,1 mum. Ou BbINONHSET NPOMEKYTKH
MeXJy 3epHaMH MOHTHYE/JIHTa H TeCHO acCOLHHpYyeT co cnépputoM. Menn-
JHT ofpasyer 3HauHTeJbHble CKOTJEHHS Ha KOHTaKTe IO0JOMHTOB C Marma-
THUYECKHMH NOPOJaMH.

dsk1a3—BeAl[SiO,](OH)

JBKJ1a3 — penKuHd MHHepaJs, oOnapyxeu B. H. AnoamonosuiMm (1968,
1969) B aKuecCOpPHBIX KOJHUECTBaX B XKHJIaX BoJAbOPaMOBOTO MECTOPOKIe-
uug Caprapaon B Yartkaabckom xp. Caaraer meaxue sepua (0,1—0,2 ma)
H KpHCTaJJHyecKHe KOpPKH. KpHCTanabl HMEIOT KOPOTKONPH3MATHUECKHH ra-
6HTYC ¢ MOYTH KBaJpPaTHBIM NONEpPeyYHbIM CeyeHHeM, COBepLIeHHyI0 crafi-
Hocth mo (010) u mecoBepuiennyio mo (001), oTaMvaloTCsT TpeKpacHOH oOr-
PaHKOH H IITPHXOBKOH BIOJbL OCH «c». MaMepeHHe KPHCTAI/10B Ha rOHHOMET-
pe Mokasaso NPHCYTCTBHE cleldylomwux mnpoctuix dopm: a (100), & (010),
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¢ (001), { (130), m (110), s (120), n (O11), O (021), p (101). JoBoabHO
o6bluHA paHee HeH3BecTHas rpaub (456) (puc. 32). Cpennuit pasmep KpHuc-
Tanaos | —10 ma.

Munepan GecuBeTHbli W NpospauHbid. TosbKo B chaydae, KOrja 3IBK/a3
NpopacTaeT TOHKOHIOJbYATBIM TYPMAJHHOM, OH CTAHOBHTCS HENPO3PaUHbLIM
1 npHoGperaer rps3Ho-3e/eHbli OTTeHOK. ¥ aelb-
ubti Bec 3,131.

OnTHyecKHe CBOHCTBA 3BK/J1a3a: ABYOCHbIH 10-
JdoxuTe LB +2V=49—50°, Ng=1,672; Nm=
=1,6565; Np=1,652; ZcNg=44—45°. B paspe-
3ax, HopMaabHbiXx K (010), nabaonaercs ABOi-
HHKOBOE CTPOEHHE.

XuMHUecKHil aHalu3 3BKna3za u3 CaprapioHa
Moc/ie BHECEHHS NMONpPaBKH Ha NpHMech (UI0OpH-
Ta M CJIIOJBl TOYTH TOYHO YKJNA/LIBAeTCsl B CTaH-
AapTHyio ¢opmyay 3Bkaasa (Bec. %): SiO;—
40,80; Al,O; — 34,16; BeO — 16,60; Fe,O:+
+FeO — 0,25; CaO — 1,27; MnO—0,00; Mg0—

/

568 e
10357
-l g ‘21 [ __fU%
10i 100 300 500 700 900 mwT
Pua. 32. Kpucraaabl 9BK- Puc 33. Kpusbie narpesaunst (/) n mnore-
aaza n3 Caprapiona. pu Beca (2) ssknaza ua CaprapioHa.

0,40; K,O0 —0,14; Na,O —0,13; Li,O —0,001; P,0;—0,14; H,0 — 5,70;
F—0,80; cymma—100,39; —F=0;— 0,67, wuroro— 99,72 (ananutux
E.I1. CrpenbHuKOBa). '

CrekTpanbubiM aHalnu3OM OGHapyXeHbl B MHHepaje npuMecH: V u
Sn—0,001%; Ge, Sb —0,003%:; Zn — 0,03%.

TepMuueckuii ananu3 nokasas, 4ro BCs BOLA 3BKJasa BLICOKOTeMMepa-
TypHas (puc. 33).

K HanGosiee HHTEHCHBHBIM MEXIJIOCKOCTHBIM DAacCTOSHHAM OTHOCSTCA:
7,17 (10); 3,607 (7); 3,243 (8); 2,814 (8); 2,774 (8); 2,548 (8); 2,445 (9);
2,263 (7); 1,889 (7); 1,498 (7); 1,380 (7); 1,366 (8); 1,156 (9).

OBK/1a3 Ha MecTopoxIeHHH CaprapoH NMpHypoYeH K cBOeoGpasHbM
cnoaucTo-GaI0OOPHTOBLIM M0JIOCYATHIM — aNOKapGOHATHBIM METacOMaTHTAaM,

111



3aJerarolium Ha NpoAO0JACHHH KBapuesblX KHI C I‘PCﬂJﬁCHDBh[MH OTOopoYKa-
mH. Berpevaercs B HHX B BHAe paccesiHHOil BKPANJeHHOCTH MEJKHX 3epeH
(0,1—2 mm), ux cKonJIeHHIl H KPHCTAJNJIHUYECKHX KOPOK B TpellHHAX CpelH
KapOoHaToB.

Meaudauur—(Ca,Na),(Be,Al)]Si,0.F]

Becbma peJikuil aklleccopHblii MuHepaa B YabekucraHe, YCTAHOBJICH
C. T. Bagaqoseim (1960) B TemupkaGyke (3anmaaubiii YaGexucran). Ilpen-
crasJell YIAJHHEHHBIMH, CABOMHMKOBAHHLIMH NMPH3MaTHYECKHMH KpHCTaqJsa-
MH TeTparoHa’abHoil dopmel pasmepom |xX0,3 cu. Kpueraaas o6eiuno obaa-
Lal0T 30HAaJblLIM CTPOCHHEM: LEeHTPa/bible YaCTH CBeT/Lle, BHEIIHHe TeMHO-
KOpHYHEeBHIe.

®usnyeckHe CBOICTBA MHHepa/a cjeldyloliHe: TBepA0CTb 0K0J0 6, yae/b-
Helii Bec 3,008, cnafinocTh copepiuennas no (001).

Menndaunur ontHueckH oAHOOCHBIH oTpHuaTteabhblil. Ilokasarenu mnpe-
aoMmaenns No=1,610; Ne=1,592.

CocraB munepasa caenyromui: >19% — Be, Ca, Mg, Al, Si; oxouo
1% — Na, Mn; 0,n% — Fe, V, Sr, Cu, Ba, Cr; 0,0n% — Ni; 0,00n% — Sn,
Ti, Co, Ga. XapaKTepHo 1oBbilIeHHOE cofepxanne V u Mn,

Menndauur B npupose o6bluHO CBA3aH C He(eJMHOBLIMH CHEHHTAMH H
CHeHHTOBBIMH NermMaTHTaMu (®Pepcman, 1939). B TemupkaGyke oH HaXOmHT-
Csl B AMONCHIOBOH CKapHOHAHOI MOpoje, 3aJjeramlleii Ha KOHTaKTe CHJIY-
PHHCKHX CJaHIUEB ¢ TPaHHTOMAaMH BapHcuHuiickoro Bo3pacta. Kpucramin
OTHCBLIBAEMOTO MHHEpaJa NPHypoueHbl K KBAPIY, HEMeHTHPYIOIEMY pasapob-
JIeHHbI JHOTICH/L.

Basennt—Ca, (BeOH)y+ x Als_y Sia Og5

B VaGekucrane MHHepan yCTAaHOBJEH B aKIECCOPHBIX KOJHHECTBAX
B. A. Hapoanoit B 1962 r. B OfiranHrckoM pyaHOM noJje B YaTKaabCKHX ro-
pax. ITosnuee ormeuen B Caprapaone (Amosnonos, 1969).

B Oitranure 6aBenuT 0GpasyerT TOHKONJACTHHUATbIE KPHCTAJIBI pasme-
pOM 0 5 MM M pPamMajbHO-JyYHCThie CPOCTKH AHAMETPOM 2 Cat,

LiBer Genawlit, 5;1€CK CTEKJASTHHBI, HA TJIOCKOCTAX CIIAHHOCTH MepaaMyT-
poBuiii. Cnafinocts coBepmennas no (100) u meunee cosepmennas mo (001).
Yneabusiit Bec 2,7. B maude GecuserHwlii, yracanue npsmoe, yIJIHHEHHe
oTpHuareabHoe. JIBYOCHBIHl NOJOMKHTENbHBIH.

Penrrenorpamma Gasennra u3 Oiirannra 6;u3Ka K stamonHoil. K uncny
rJIaBHBIX JHHHI oTHocaTca: 3,724 (9); 3,355 (10); 1,738 (7); 1,322 (7);
1,304 (7); 1,250 (8).

XHMHYeCKHIT COCTAB MHHepaJia H3Y4eH CHeKTPalbHbIM aHalH30M, MOKa-
3aBIIHM, KPOMe OCHOBHBIX 3/IeMEHTOB, CJeLyollHe MpHMecH: Zn — 0KO0JO
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1%; Mn, Mg, Bi, Fe, K(0,0n—0,n%); Ti (0,0n%); Pb, Cu (cr. —0,00n%);
Ga (cn).

Basenur B Ofirannre BeTpevyaeTest B He3HAUHTEJAbILIX KOJHNYECTBAX B
MArHETHTCOIePKALX CKAPHAX H MeTacoMaTHYeCKHX PYJAHBIX 30HAX, TECHO
acCOlUMUPYA ¢ PITIOOPHTOM, MHKPOKJIHHOM H KHIbOEPTHTOM,

Ipynna remumopdura (Kanamuua)
Femumopdur—Zn,|Si,0;](OH).-H.,O

[emuMOpdHT 10BO/ILHO PAaCHpOCTPAHCH B TMOJAHMETALTHYECKHX MECTO-
poxnenusnx YsOekncrana, a B Kyprawnuxaue, Yukynaue oH siBASCTCSH [/1aB-
HBIM 3K30reHHLIM Munepasom nunxka (Dvmaawn, 1932; Ilununenko, 1932;
Cumounbaunnos, 1935; HToraes, 1933; Hacaenos, 1935; Apanos, 1935; Bouabh-
con, 1935; Meencou, 1937; Mapuuu, 1935; Mawkosues, 1935; UYymwian,
1936; DBatanos, 194[; Koposaesa, 1941; Kacuimos, 1966; YeGorapes, [965;
banance, 1955; Tonosanos, 1960, 1965; Monceesa, 1969).

Munepan npeacrapiaen TNMpeKpacHO OrpaHeHHBIMH — KPHCTAMIaMHU o HX
cpoctkaMu (puc. 34). Kpueraaisl naacturuatoro raduryca aantoi ot 0,2—
2 1 10 5—I12 MM c BepTHKAIbHOH IITPHXOBKOH Ha rpaHax o6pasyior Apy3bl
paanaqabHo-1y4HcToro crpoetuss H chepoantnl. Ilnactunvareli o6JaMK KpHC-
Tal10B 00yeJI0BAeH npeuMyllecTBentLIM passutdem rpaneit (010). Fomoska
KpHeraanos npencrasiena ausapamu (101), (301) u (031), mHorma mawe
monosipavu (001), scrpeuatorcs pomOuueckne npuamul (110). (I'onosanos,
1860, 1965). Kpucranap uacro paculemnenst (Kyprawunkan, Kenkor), uve-
I0TCS (PANTOM-KPHCTANABLL (KPHCTAABL B KpPHCTAJIE).

Munepaa Gecuseruniii Han Geblil, KPHCTAMIbl COBEPIIEHHO TIPO3PatHLIe,
GJ1eCK CTCKJASAHHBIN, TBepJ0CTh OKOJIO D, 0YeHb XpYNKHI. YenbHbiit Bec 3,43
(Kyprammunkan) 3,15 (Kypycait). Cnaiinocts coBepmennas no (110).

Onrtuueckde cpoiicTBa MHHepana obpluubie. B mandax GecnperHbId,
ABYOCHBIH NOJOXHTEIbHBIA, YAJHHEHHe NoJoxuTeabHoe, c=Ng. Hesnauu-
TeJblble KoneGanua MoKasaTe/ell NpenoMJeHHs CBA3aHbl ¢ HaJHIHEM H30-
MOPGdHBLIX TTpHMECEed,

Mecmoposxcoenue Ng Nm Np  Ng—Np+2V Asmop
Kypraumnkan 1,654 1,618 1,614 0,020 — Monceena,
1969
1,632 1,618 1,613 0,019 — ToaosaHos,
1965
Kenkoa 1,638 1,616 1,612 0,026 — Mouceesa,
1969
Hayrapaancaii 1,638 1,618 1,614 0,024 —
Kypycaii — - 0,016 46°
[Owxuas lapGaza = —_ — 0,022 46 I{oqonena,
194
Yukynau 1,630 - 1,612 0,018 — UYeboTapes,
1965
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I'emumopdut Ges munenns pacrsopserca B HCI, pactsop naer nosoxs-
TeNbHYIO peakuHio Ha Zn u Si, B 3aKkpuTOil TpyGKe TNpH TPOKANHBAHHY
BbillessieTcs BOJA.

Puc 34. dopMbl KpHCTALI0B reMumMopdiTa H HX CPOCTKH: J—
8 —n3 Kenkona (no M. M. Mounceesoii) 9—13—u3 Kypra-
wunkana (Foxosanos, 1965)

XHMHYECKHil COCTAaB MPO3PavyHbIX KPHCTANIHKOB remumopdura u3 Kyp-
rawnHKaHa, no nanueiMm M. M. Momnceepoit, caenyiomuit (Bec. %): ZnO —
67,20; Si0,—24,65; H,O—7,64; cymma 99,58 (amanutux I1. JI. Tpuxuan-
K0). CocTaB OJH30K K TEOPETHUECKOMY.

CrekTpanbHbiM aHaJM30M B MHHepaje B KauecTBe I[OCTOSHHBIX TpHMe-
ceit 3apukcuposann: Cu, Mg, Ca, Pb, Mn, Fe, BeposaTHo, H3oMopdHbie ¢
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uHuKoM, u As, Al, nsoMopoHsle ¢ kpemuneM. OTMeuaeTCsl HaMHUHE TIPHMECH
Ge B remumopdure Yukvaaua u Jlaunuxaus: (10 e/7). XapakrepHo orcyrer-
BHe MJIH KpaliHe HH3KOe COJlep:KaHHe B HeM KaJMHS ITO CPAaBHEHHIO CO BCe-
MH OCTaJbHbIMH 3K30reHHbIMH IIHHKOBLIMH MHuHepanamu (0,011% B remumop-
(ure Jlauunuxaue, no nanueim . A. Jlynun-bBapkoBsckoii).

leMuMop®hHT THNHUHBIL MHHEPAJ 30HLI OKHCJEHHS MOJMMEeTaJHUeCKHX
MecTopoxaennil. On BblenseTcss Kak NPOJAYKT KPHCTAJJH3alHH M3 pacTBO-
POB H NyTeM 3aMelleHHs.

B Taxenu on B pa3nuuHoil cTemenu 3aMemiaeT cMHTCOHHT. Ckonjenue
reMHMOpP(HTa B CKAPHOBLIX MECTOPOIKIEHHSAX CBA3aHO C HAJTHYHEM B HHX
NerKO pasjaraeMblX CHJAHKAaTHBIX MuHepaaoB. B oKHCJaeHHLIX pylax MNoJiH-
MeTajinueckoro Mecropoxienus Kyprawmnkan, oforauientoro Jerko paa-
JaraeMbIMH MarHesnajbHbIMH CHJIHKATAMH reMHUMOP(QUT fBJASIETCH TaBHBIM
cynepreHHbiM HMHKOBbIM MHHepasoMm (Bananos, 1955; Toaosanos, 1959,
1965).

B pyaax pas/HuHBIX MeCTOpOXIeHHH MHHepa/ BHIIe/feTCA B BHIE ApY-
30ueK B MycToTax, cheposHTOB H KOpoueK Ha GYPOM Keje3HsKe, THAPOOKHC-
JlaX Maprauila, KaJblHTe, rajjyasnrte, XpH3oKoJe, ByaAbPeHnTe, aypuxanb:
IHTE B IDYrHX BTOPHYHBIX MHHepaaax. Ero ofpa3oBanue cBE3aHO ¢ nocuaen-
HUMY cTaaHsaMi GOPMHPOBAaHHS 30HBI OKHCJCHHS.

B crpatudopmuom Mecrtopoxnaenun Yukyaau (xp. Hyparay) remumop-
¢uT npeiacrtaBied OTAeNbHBIMH KPHCTALJIAMH, MEJKHMH Jpy3aMH, KpHCTaJ-
JIHUECKHMH KOpouKamH. B nycrorax BolllenaynBaHus B PY/JA0BMeILarOUIHX
JonoMHTax HalIeHbl Apy3bl AaHHONA 10 4,5 ca.

Beprpaunut—Be,[Si,0;](OH),

B V¥YsGekucrane GepTpaHAMT H3BECTeH TOJbKO KaK aKIecCOPHBLIN MHHe-
paji, o6HapyKEH B HECKOJbKMX NYHKTAX: B OJIHOH M3 TErMaTHTOBBIX JKHJ B
Antointay B Keisniakymax (Kyp6aros, 1935), B nermatHTOBHIX KHiIax Hay-
Kku (manusie M. I1. 3apesuu), B Ofiraunre (1anubie B. A. Haponnoit) n Cap-
rapione (Anoasonos, 1969).

Beprpanant obpasyer MeJKHe IJACTHHUATHIE KPHCTAIABI, HUX CPOCTKH
MHOTJA PalHajbHO-JYUYHCTOTO CTPOEHHS.

dusnueckne cBolcTBa MHHepana caenyiowme: GecuserHwin (Caprap-
nou), ceersio-pozosbiil (Oitraunr), npospaunblii. CnafiHocTh COBepiueHHas 1Mo
(001). baeck crexasuubtil, mo (001) — nepaamyTposeifi, TBeprocTs 6, Xpyn-
kuil. B maude becusernuiii, cnaifHocth coepuennass no (001) u xopomas
no (110) u (010), o6blutbl ABOHHHKH. JIByOoCHBIl oTpHIaTeabHbiil —2V=71%
Ng=1,614; Np=1,5683—1,587, Ng—Np=0,027—0,032 (Caprapaon).

Xumuuecknii coctaB akneccopHoro 6eprpanaura w3 Ofranura caenyio-
mmi (Bec. %): BeO—41,95; Mg0—0,07, CaO0—0,40; ZnO—0,20; FeO+
Fe,0; — 0,25; Al,O; — 0,20; SiO; — 50,50; H;0 — 6,10; SO3 — 0,51; eym-
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mMa — 100,18. Anaana rnepecudTan Ha KPHCTAMIOXHMHUECKYIO (Qopwyay u3
pﬂCll(‘Td Ha 7 (0)—“8(‘3 (;[“;1207](0[”1)151

B Oeprpanaute ns Ofiraudra, KpoMe OCHOBHBIX KOMIIOHEHTOB oGHapy-
xeun K, Bi(0,0n—0,n%); Ge, Mn, Pb (0,00n%) u Cu (ca.), a uz Cap-
rapiona — Zn.

Peurrenorpavma Geprpananta n3 Caprapiona 6Ju3ka K 3Taaonioil.
K uucay raaBubix awunii othocatca 4,382 (10); 3,189 (10); 2,527 (10);
2,288 (8); 2,214 (9); 1,306 (8).

B reueruueckoM oTHowelHH cpeau OepTpaHAHTOB Y30eKHCTaHa BCTpe-
yaeTcst ABa THMA — CBA3aHIlble C MerMaTHTOBbIMH JKH/JAaMH H TPeH3eHaMH.
B nermaturax Ofiraiira GepTpaHiuT HApacTAeT HA CTEHKH IYCTOT BhIILE/a-
YUMBAHUA CPeAN KBapla u peke Ha Kpucraanasl 6epuwinia. B HuX oH sBasercs
NPOAYKTOM MO3AHErHAPOTePMa/iblioro usMeHenus Oepuadaa. bBeprpangur rta-
KOO NPOUCXOKAEHHS B napareHesuce ¢ 6aBeHHTOM H 3BKJI430M LIHPOKO pac-
npocrpaien B npupone (Beye, 1960; Cmoabsaunnosa, 1965 u np.).

B Caprapnone GeprpaniuT, nonoOHO (eHaKHTy, BCTpedel BO MHOTHX
arnockapHoBLIX H aMoKapOoHaTHLIX [PeA3CeHOBLIX KHIAX.

B nermaturax Hayxkm GepTpaniaut obpasyeT BKpanJieHHOCTb PaszMepoM
10 | s B KBApIeE H MYyCKOBHTE.

pynna unpepauta
Habnaur CaFel' Fe'™ [Si,0;]0(OH)

HubBauT M3BeCTeH B CKAPHOBO-LICEIHTOBBIX MECTOpOKAcHNAX — Jlaura-
pe B Hyparunckom xp. (Mscuukos, ®aopenckuit, 1937, Adayanaes, 1947,
Msacuukos, 1951), Murnuke B 3upadyaakckux ropax (JIuuenmaiiep, 1967),
cKkapuoso-marretutopom —Munodyaaxke B xp. Kapmanray (Baraaos, 1950),
B cKapHaX MakbsiKCKOIT 30HBI B l0To-3amajHbix orporax [Hccapckoro xp.
(Mcamyxamenos n ap., 1962), B cKapHOBO-TOJNMETA/IJIHIECKOM PYAONPOSB-
aenup Tuansikan na Bocrounom ckaone xp. Kyrurtaur (bBamaaos, Tosoba-
nos, 1962, 1963) u B Kypamuuckom xp. Ha mectopoxennu Kypycait u Au-
Tointonkan (Mounceesa, 1969; Kaemnepr, Cyposkun, 1966; wmarepuasns
T. H. Wanayn).

HabkBaut BCTpeuaeTcs B MaCCHBHBIX BBLIEJCHHAX H KPHCTAL1aX cTOJG-
4yaToro radUTyca pasMepoM OT HECATHIX HoJeil MHaauMmerpa 10 1—2 cm.

Llper MuHepaJsia uyepHbli, yepTa OypoBaTo-uepHas, Gaeck MOJyMeTasanu-
yeckHit, cMoaucTolil. CrnailHOCTh HecoBeplleHHAd B ABYX HalpaBieHHsX.
Mugporseprocts 593 (Caurapnax) u 642 xe/um?® (Tuanakan). Ouenn xpyn-
KHI, C HEPOBHLIM M3/I0MOM, MECTaMH IepexolsiliiM B PaKOBHCTHIH. ¥Y/e/b-
ublit Bec 4,00 (Aarwmnronkau), 3,95 (Canraparak), 3,85 (Muudynax), 3,98
(JIsurap). '
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HabBaur u3 Cawrapaaka n Tnanskana obaafaer MaruHTHOCTBIO, UTO B
JHTEpaType He OTMeueHo.
B npoxofsiiem cpete MuHepas TycTo OKpalleH 1 oOHAPYKHBACT CH/lb-
HBIH iteoxpousM: nmo Np — KpactoBato-gopuutiesnlil; Ng — temuo-6ypuolit Jio

YyepHoro.
Ta6anua 1I7
XHMHYECKHH COCTaZB WJIbBauTa, Bec. %

Komnonenr Jsnrap Munbyaak Canrapnak AaTeHTONKAN
S0, 28,90 28,80 29,48 29,60
ALO, 0.36 = = 0.43
Fe 0, 19,39 21,10 19,70 18,90
FeO 29,66 26,32 29,70 23,71
MnO 4,74 9,08 3,47 10,52
MgO 0,32 0,22 0,87 0,27
Ca0 13,40 12,60 14,80 13,43
5n0, 0,50 — — —

+ 1120 2,30 2,73 2,26 2,50

Cymma 99,57 99,85 100,28 099,75
Jlabopatopus — MTrul’ AH YaCCP
Ananutux B. C. Msacuukos | [1. JI. [lpuxuasko T. WM. Cykonkuna
AgpTop Mscunkos, 1951 baraaon, 1950 bBananos, ['ono-| Kaemnepr
Banos, 1962, u ap., 1966
1963
Koanuectso notoB n3 pacuera na 6 karuonon
Si 1,98 1,99 1,99 2,00
M‘a 0,03[1 03 2 0, 04}! oD
Felt 1,00) 1,03 100 0,96
Fe2t 1,70) 1,51 1'68} 1,35)
Mn 0.28:1,98 0,52:2,05 0,191 .95 0,62:2,00
Mg 0.03) 002/ 0.08) 003"
Ca 0.97 0,93 1,06 1,00
OH 1.00 1,25 1,()(] 1.13
Sn 0,01 — - -

Haub6ouee XdPAaKTCPHLIM IHATHOCTHYECKHM [PH3HAKOM HJAbLBAHTA B MO-
JHPOBAHHBIX LLIJ]H(.J[JaX ABJAACTCH €ro OYeHb CHJAbHOE JABYOTPAKEHHC H LUBETHOI

sddekt anuszorponun.

Okpacka MHIMBHIOB H3MeEIsieTCs OT TeMuoii, cepo-

cHHeli n Oypoil 10 MaJaiHOBON € PA3IHUHLIME oTTeHKaMH. Buyrpeunme ped-

JIEKCBL

KpacHOBATO-KOPHYHEBHIC.

OTpamarenpHad

crocoOHHOCTh

HHU3KanA:

R=10Y%. Orveuaerca 3amerHoe pasaduHe B OTTCHKax UBeTa ABYOTPaKeHHT
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H XapakTepe aHH30TPONHH AJ5 HJIbLBAHTOB H3 PAa3HbiX MECTOPOKIEHHI, 4TO,
BEPOSATHO, 00YCJOBIAEHO HEOAHHAKOBBIM colep:aHueM B HeM Maprauia.

XHMHUECKHII cOCTaB HABBaHTOB OJH30K K Teopernueckomy. Ormeuaercs
NOCTOsIHHOE MPHCYTCTBHE B MHHepaJje maprauua ot 3,47 mo 10,92% MnO
(taba. 17), camoe BbICOKOe cOJep:anne — B WabBauTe ANTbIHTONKaAHA H
Mun6ynaka, npeacrasasiiouieM coOOiH  MapraHuoOBHCTYK) pPA3HOBHIHOCTD
HJAbBauTa.

CnexkTpaJbHbiM aHAJH30M BbLIIBJEH DAL NpHMecell, H3 HUX J0BOJBHO
nocrosuusle Cu, Zn, Mn, Mg, Ca, snuzoauueckne Ga, Ge, Sn, Ti, Al. UuTe-
pec mpeacraBaser npumech SnOp B uanBaute u3 Jlaurapa (0,50%), orpa-

820 Kamllasg MeTaj oreHHYecKyl CcremH-
¢uKky paiiona.
PenutresorpaMma  HJAbBaHTa U3

550° 700° AarteiuTonkana u CaHrapiaka cooT-
z BETCTBYeT 3TajsoHHOi. K wncay raas-
650 gep° HbLIX JIHHHIT OTHOCSTCH COOTBETCTBEHHO

Puc. 35. KpuBasi varpesanus HIbBauTa M3 ?'698 (10)_ ! \2,'686 (9); 2‘09-7_ (10) H
Caurapnaka (bananos, Toxopanos, 1963), 2,100 (8); 1,623 (7) u 1,623 (10);
1,474 (6) n 1,462 (10).

Ha xpuBoit HarpeBaHusi HnbBauTa u3 CaHrapiaka oTMedaloTcs JBa
3HgoTepmHuecKux apdexra — npu 650 u 760° n oanH pe3kuil IK30TepMHUeC-
kuit mpu 820°. BosHuKHOBeHHe 3HJI0TEepMHYeCKHX 3(heKTOB o0yC/0BJIEHD BbI-
AeqeHHeM THAPOKCHJBHON BOAbI M pa3pyllieHHeM KPHCTAJJIHYECKON CTPYKTY-
pPbl BeliecTsa, NOsB/IEHHe CHJIAbHOTO 3IK30TEPMHHECKOro NHKa — OKHCJEeHHeM
3aKHCHOTO eJje3a (pHC. 395).

BoifiBnieHo [Ba reHeTHUECKHX THMA HJbBAHTA: CKAPHOBLIH W THApPOTEp-
manbhbiil. [TepBbiit Xxapaktepen Ias AarbiHtonkana, Kypycas, Jlaunrapa,
Wurnuke, o6a tuna — aas Caurapaaka u Tuanakana. B AareiHTONKaHe
WIbBAUT MPHYPOYEH K THe31aM KBapl-KaJblHTOBONO COCTaBa B CKapHax, B
KOTOPBIX OH BBINOJIHAET NPOMEKYTKH MeKAy 3epHamu Kpapua. ToHKHe mpo-
AKHJIKH MJIbBAHTA MOLIHOCTBIO 2—3 MM CEeKyT IHPOKCEHOBBI CKapH, a Me-
cramu oGpasyior ncesiomopdossl mo nupokceny (Kaemnepr u ap., 1966).

B ckapHoBo-mosmMera/aHuecknx tenax Kypycas wuabBant oGpasyer
HeQOMbUIHE CKOMJIeHHsT W XKHAKH. OH 3aMelllaeT NUPOKCEH, rpaHaT M MarHe-
THT U CeueT HX B BHIAe XKHJIOK. BcTpedaercs TakiKe Kak OCTaTOK OT 3aMelle-
HHfl B rajieHdTe W cdajepuTe H BLINOJHSAET TOHKHe TpeLlHHb B nHpuTe. MH-
Hepasa 00pasoBascs B PaHHIO CTAAHIO PYNLOOTJIOMKEHHA B CKapHax NMPH H3-
MEHEeHHH peXHMa THAPOTepMaJbHbiX PacTBOPOB B CTOpPOHY O6oJee OKHCJIH-
TesabHbiX yeaoBuit (naudbie T. H. llagayn; Mouceesa, 1969).

B Muubynake HabBaUT aCCOLHHPYET ¢ MarHeTHTOM, o0pasys COBMeECT-
HO ¢ HHM HeGoJibllMe rHe3q000pa3Hble Tena B cKapHax. BaaummoorHowenue
ero ¢ COmpoOBOXKJAIOIIHMH MHHepaJaMH cJaefylollee: KBapl, AaKTHHOJUT H
MarHeTHT 00pa3yioT TOHKHE NMPOKH/IKH, pacceKalollne oT/le/IbHble KPHCTAJIbL
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WIALBAHMTA, HAH Pa3BHBAOTCA B NMPOMEKYTKax Mexay ero sepHamu (bBara-
J08, 1950).

B Canrapaaxke n Tnaasikawe HIbBaWT B CKapHax caaraer nefoabmiue
rHe31000pa3Hbie MacCHBHbBIe CKOMJIeHHst cpean refendeprura. OH 3ameliaer
reaeH6eprutT, a cam Koppoaupyercs snuiotoMm. MabBaut coGCTBEHHO THAPO-
TEPMAa/JbHOTO THMa B yKHJA4X H NPOMKHIKAX HAXOAHTCA COBMECTHO C JKHJIbHBI-
MH H cyabduansivu Munepasamu (Bazanos, Fonosanos, 1962, 1969).

[Ipu ruaporepmabHOM H3MEHEHHH CKAPHOB HJbBAHT, COAEpPMKALIHIACH
B HHX, 3aMellaeTcs XJOPHTOM IAMO3HT-TIOPHHTHTOBOTO psija.

I'pyvnna nwousura

Houzut—Ca.AL[Si0,] [Si.C;]O(OH)
Tyaut

IlousuT pacnpocrpalied MHPOKO, HO PeaAKo oGpa3yer KpymHLIE CKorljie-
uud. Brnepsoie otmeuen M. B. Mymxerossim (1875) B Buae HeGonbliux mnJjoc-
KHX KpHcraanos no p. Yartkan. MunepanorHueckue cBedeHHS 0 IOH3NUTE
nmeorest y f1. C. Bucbuesckoro (1940) no Cyaranyuszary n M. X. Xampa-
Gaea (1958) no Kapariote n Taman.

Llousut cnaraer MeJKO3epHHCTbIE, pexe palHabHO-JTYYHCTLIE arpera-
Tbl, COCTOSILIHE H3 TOHKHMX NPH3MOYEeK AJHHON f0 7 mm, yawe 0,06—0,15 smn,
€ NMpOLOJAbHONH WTPHXGBKOI. Baeck cTekNAHHDLI, LBeT rps3HOBATO-Cephil, 3e-
JIeHOBATO-CEDbI, PO30BBIl, Menkne KpucTaaanku npospaunsie. Mmelomuecs
HEMHOTOYHCAEHHbIe ONTHYECKHe KOHCTAHTB! IOM3HTa W €ro MapraHIoBHCTON
Pa3HOBHIHOCTH — TY,IMTA NpHBeleHbl B Taba. 18.

B Cyatanyusziare 1nousut pasBHT B MeTaMop¢H30BaHHBIX OCHOBHDLIX TO-
polax, Tak Ha3blBAeMBIX COCCIOPHTOBLIX Ta0Opo M IOH3HTOBLIX aMdubtomu-
TaXx. B cocciopurosbix rab0po naaruokaasbl Halea 0 3aMelleHbl TOHKO3ep-
HHCTLIM arperaToM anbOHTa, KapboHaTa, IOM3HTA W HAaCTHYHO 3MHAOTA H
kaunouousura. Llonsur B sTom arperate oOpasyer eIHHHUYHBIE BHITAHYTHIE
croabuaTtole KpHcTaJabl. B mousuroBuix ampubonHTax, ABIAIOLUIHXCH NaJb-
HellHM NPOLYKTOM H3MEHCHHA COCCIOPHTOBBIX rab6po, IIOH3UT oGpa3syer
JIMH3Bl M THe3/a, CJA0eHHble KOPOTKOCTOJNGUATHIMH KPHCTALIHKAMH H V-
YHCTHIMM arperatami, accouuupyiomumu c anbburom (BucbHesckuit, 1940).

ITousur uacto BCTpeuaercs B H3MEHEHULIX POrOBHKAX M CKapHax Kak
TIPOAYKT pasjoKenud MIaTHOK/JIA30B CpeJHero M OCHOBHOTO COCTaBa, rpaHa-
TOB rpoccy/sipoBoro psana u BesyBuana (J/Iauwrap, Kofitam, Kancai, Ky-
pycait u 1p.).

B KypamuHcKoM Xp. TOHKHE MroJbuaThie HHIMBHIB IIOH3HTA 00pa3yior
COBMECTHO C 3MHIOTOM CPOCTKH B KPYMHBIX 3€pHAX KaJbIHTA, CJAaralouiux
JKUJIKH B TMPONHIRTH3HPOBAHHLIX NTOPOAAX.
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TaGauna I8
OnTuHyecKkas XapakTePHCTHKA [LOH3HTA W TYJIHTA
MecTo BagTHs olp. XapakTepucTuxa MuHepana Ng | Nm Np [Ng—Np Ilaeoxpouam Aprop
Kapariobe Llonsnt B ckapuax 1,704 — | 1,698 0,006 - . X, Xampata-
es, 1958
Tamant Meako3epuucrbie ckomaennst po-| 1,709 — | 1,7021*0,007 —
30BOro Tyauta B uameneunsix | 1,694 — | 1,702 0,008 —
nailkax rpaHUTOMIAHOrO cocTaBa
Kypamunckuii xp., Panuaaswo-ayuncreie arperarer | 1,7230 — | 1,712) 0,011| Ng — weatosatsit | 3. M. ITpoto-
[lleBuykoBckoe PO30BOFO TYJAHTA B XJAOPHTH3M- Np — cBeT10-po30-| ABLAKOHOBA
MECTOPOKAEHHE | POBAHHBIX CKApHAX BbIil
Kypamuncknit xp.,| [puamaruueckne xpucraaankn | 1,7101,700 1,696/ 0,014 Ng -— cserno-poso-| M, M. Monceesa
Kypycaii I1 SPKO-PO30BOIO TYJAUTa B CEpil- Bblii
HHTHINPOBANNOM 3THIOINTE Np — maanuonubtil

Tabanua 19
OnTHyecKkHe CBOWCTBA KJIHHOWOH3HTA
Mecro sasrita adp. XapakTepHCTitkd MHHepana Ng Nimt Np {Ng—Np{ <cNg ARTop
- | - " I
3upabyaaxckue ro- | TeMHo-3e1€HbIe KPHCTAAANKH CPCAH 1,719) 1,717) 1,715| 0,004 — H. B. Jlnuenmaiie p
pbl, Muruuke KalbIlHTa B CKapHax |
Kapatiobe KauHoloH3uT B ckapHe 1,703 — 1,694 0,009 — C. WU. Hbanyanacs
Hypatunckuil xp., Croa6uaThie kpucTasankn 8 ksapue- | 1,724 1,716/ 1,710 0,014 0—1271 0. M. Pumckan-
Jlaurap BOI Kuae Kopcakosa
Kaakanarta QGaomounbie sepua Gaeano-seacnoro | 1,736) 1,718) — — | = Ab6pamosny, 1958
1Bera B KapOOHATHLIX MOPOLAX fe-
BOHA )




MapranoBieras  pasioBHNOCTE  UOH3HTE — TY.IHT — B 1eHOJIBILIOM
kosnvectBe yeranosaen M. M. Monceesoii B Kypyeae u 3. M. [1poronbsiko-
noBoit na lllepuykoBckom mectopoxiaennn B KypaMHHCKOM Xp. B BHIe KpHc-
TaJJIHYECKHX KOPOYCK, COCTOSILLHX H3 TOHKHX NPH3MAaTHHYECKHX KpHCTaJIMH-
KOB sipKO-PO30BOro 1BeTd, HAPOCWHX MepreHIHKYIAPHO K CTelKe TPeliHHKH.
KpHucrananku npospauible n 064alai0T CHABHBIM CTeKAsHILIM Oaeckom, Ha
[IeBuykoBcKOM MeCTOPOKACHHH HAGAIONAIOTCH MOCTENeHHble Tepexoasl ot
3eJ1eHOBATO-CEPOro HOH3HTA K po3oBoMY TyauTty. Tyant npuypouen K ckap-
HaM, o0OTalleHHLIM Mapranmem (HHQHILTPAUHOHHBIE TPyOUaThIe H JKHJO-
o6pa3Hble 3aJIeXk).

B 3anannom Ysbexucrate B ropax Tamabl tryant orvMeuaercs M. X, Xaw-
pa6GaeBniM (1959) B XJOPHT-IOM3HT-NPCHHTOBOI NOPOJIC.

I'pynna anupota
Kaunououaur—Ca.(AlLFe), [Si0,] [Si.0;]O(0R)

KiHHOUOH3HT BCTpeyaerca 3HAYHTEAbHO pexe 3nnaora W He obpasver
KPYNHBIX CKOMJAeHui. Hekorophie MHHeEpaJOTHYeCKHe CBEIEHHSI O HEM Mbl
naxoaquMm B pabdorax $. C. Buceneeckoro (1940) mno Cynarauynamary,
O. M. Pumckoit-Kopcakosoit no JIaurapy u H. B. JInueumaitep no MHuarnu-
Ke H ap.

KanHOLON3HT CaaraeT MCJIKO3epHHCTHLIE CKOMICHHS U3 H30METPHUHBIX
3epeH H KOPOTKOCTOMGUATBIX MHKPOCKONHYECKHX KPHCTAIINKOB (O M-
auMetpa). Kpueranaankin KIHHOUOH3HTA JIHHON 10 O MM oTMeuenbl B cKap-
nax HMuruuke B KpynmHosepuucrtoM Kaabiute. B kBapuesuix Kuaax Jlsgurapa
KPHCTA//ILL KJAHHOIOH3UTA JOCTHTAIOT JUIHHLI HECKOJNbKHX CAHTHMETPOB.

$1. C. BucbneBckuii (1940) onwucan HHAUBHIBL KJIHHOUOWH3HTA 30HAJIBHO-
ro crpoenusi cpean am@uboauToB. HApo 3THX 3eped 00LIUHO  CJ0XKeNO
STHIOTOM.

LBer muHepaJsa 3ejeHOBaTO-cepblii M CBeTno-3esnenbil. Munepan xopo-
10 gHArHocTHpyercd B uwimdax OGaarogapsi BbICOKOMY — peabedy, HHIKHM
aHOMaJbHLIM HHIHTOBO-CHHHM ILBeTaM HHTep(epeHIHH H KOCLIM YracaHHsM.
JByocHbIfl MOJOMKHTENbLHBIA, yroa ontHueckux oceli  Gouabuoi — 77—90°
(Cyaranyusnar) (taba. 19).

B Cyarauyusnare KJHHOLOH3WT SBJISIETCS XapakTepHHIM rnopoioobpa-
3yIOIHM Mutepaaov amduboauros, o6pa3oBaBlIUXCs 33 c4eT MeTaMopdus-
Ma ra0d6posbix nopof. KAHHOLOH3HUT 3aMelllaeT B Pas3jIHUHOH CTeNeHH OCHOB-
HOI muiarKoksa3. B KOHeYHLIX MPOAYKTAX MEJAKO3CPHHCTBIH arperaT KJaHHO-
IlOH3UTa pacrojaraercs Mexay 3epHamy ambubona (Bucwuesckuit, 1940).

B Kapatoo6uuckux u 3upaOyaakCKHX ropax KJAWHOLOH3UT BXOMHT B CO-
CTAB CHJIMKATHBIX poroBukoB (Admyanaes, 1939). B nebouabuiom KoJnuectse
NPHCYTCTBYET B CKaplax Kak NMPOAYKT Pa3/oxeHHd rpaHara, BesysHana, ni-



POKCeHa, KOTOpbie OH 3aMellaer B Pa3/HYHOH CTeNeHH A0 MOJHBIX NCeBJO-
mopo3 (Kapartiobe). B uebGoablIoM KOJHYECTBE MHHEpPas CONPOBOMXKIAEET
weeanToBoe opydenenne B Murnuke, rae ofpasyer MedKHe CPOCTKH KPHC-
TA/JTMKOB B KPYNHO3ePHUCTOM KaJbLHUTE,

B Kypamunckom xpeote (Capao6) M. P. Enukees oTMedaer K/JIMHOLOH-
3UT B TOHKMX KBAPIEBBIX JKH/14aX, CEKYLUIHX CKapHbol. B pyaHOil 30He Mbillbs-
KoBoro mectopoxienuss 3amaauas Kanrapxana (KypamuuCkuii Xp.) OH
BMeECTe ¢ 3nHA0TOM 06pasyer MeJKHe NPH3MaTHUECKHe CPOCTKH B KBaplie
H KaJbLHTE.

Inunor—Ca.(Fe,Al); [SiO,] [Si.G;]O(OH)

Auuaor B Y3bekucraHe IWIHPOKO pacnpoctpaneH. HeoaHokpatHo yno-
MHHaJcs nepBbiMH HecaegoBatensimu Cpenneit Asun (Pomanosckuii, 1878;
Mywkeros, 1875 u np.). Boaee noapoduele MuHepaJorHYecKHe CBeIEHHS
O HeM Mbl HAXOJHM B MHOPOYHCJEHHBIX padorax MOC/JeAyIOUIHX JeT.

INUA0T cjaraer 3epHHCThIE arperaTel, B KOTOPbIX 3epHA H30MeTPHUHOI
¢dopmbl, paamepom 0,05—0,5 mm, HAM paaHaIbHO-JYUHCTHIE, ClOXKeHHble
EeCTOBATLIMH HJH HIOJbYaTBIMH HHAHBHAaMM aiauHoil ot 0,5—4 mm g0 nec-
KOJIbKHX CaHTHMeTpoB. Menkue xopouro o6pasoBaHHble TNpH3MaTHYECKHe
KPHCTA/MIHKH 3MuAoTa  (JlecaThle J0H MHUIHMeTpa) o6pasvior Oecnops-
J0YHO OpHEHTHPOBAHHLIE BPOCTKH B 0oJiee KPYMHLIX H30METPHUHLIX 3epHaX
KBapla M KaJblHTA.

B Typanrawm (Kypamuuckuit Xp.) cpeiu CKapHOB BCTPEHalOTCS eIHHHY-
Hble KPHCTAJIHKH 3NHI0Ta B BHIAe ABOHHHKOB no (100), wumeomwnx rpanu
(001), (110). Bce rpaHn KpHcradga NMOKPHITHL BEPTHKAJABHOH IITPHXOBKOI
(matepuansl H. T. Buuunuenko). B Jlaurape B noyocTax rpaHaToBbIX CKap-
HOB HAPOCJH TOHKHE YAJHHEHHbIe 110 BTOPOH OCH KPHCTa/JIbl 3MHA0TA, B KO-
TOpPbIX ycTakoBaenbl rpann (001), (100), (201), (304) u (110) (Msacuukos,
1951).

Munepan 3eeHOro 1BeTa Pa3/JHUYHBIX OTTEHKOB — OT 3€JeHOBATO-MKeJ-
TOro, (PHCTALIKOBO-3€/1eHOr0, CEPOBATO-3€JIEHOTO A0 APKO- H TEMHO-3€J1eHOr0
H H3peJlKa 3e/]1eHOBAaTO-KpeMoBOTO H po3oBoro (Akrau). Okpacka o6bIYHO
pacnpenensieTcsi paBHOMEpPHO, 0J€CK CHJbLHBI CTEKJAAHHBIH, TBepAOCTb MO-
paaxa 6,5, yaeapusiii Bec 3,36=—3,50 B 3aBHCHMOCTH OT COJEepKaHHUHA ¥Kese3a.

B miudax snuaor GecuBeTHbll HAM €1a00I/1e0XPOHYHBIH B 3€/1€H0BATO-
KeNThIX M JUMOHHBIX ToHax. Hacro Habaopaiores asoiiunky no (100). Hsy-
npeJjoMJieHHe BLICOKOE C SPKMMH aHOMAaJbHbIMH LBETaMH HHTep(epeHIlHH.
3uavenus noxasaTeneil NpesoMJeHHs, ABynpeaomaenus u 2V 3nauurtesbHo
KOJIeO/II0TCST B CBSI3H C HENMOCTOSIHCTBOM  COMEprKaHMsi JKeje3a B MHHe-
panae (raba. 20).

B. A. JKapuxos (1959) mis Kapamaszapa BLIIBHJ CJIEYIOULYIO 3aKOHO-
MepHotTh: «3amepbl 2V 3NHI0TA MOKA3LIBAIOT KOTeGaHHA ero coctaBa oT
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KJHHOLOH3HTA [0 CHJAbHO JKEeJEe3HCTOro 3nHiota. B UeHTpaibHOH HacTH
CKAPHOBBLIX 30H OObIUHBI CHJBHO JKedeaucroie 3nua0Te ¢ 30—409% xenesu-
.cToro koemnoxenrta. Bo ¢uianrax manoxenesucrbie snupothi». [lo na6mope-
HHAM aBTOpa, KoJebaHHe CONEPXKAaHHS JKeaesa B 3MHLOTE O00YCAO0BJICHO
COCTABOM 3aMelllaeMblX MutepanoB. Huskas XenesHcTocTb 3MHAOTA BO
«pJIAHTOBBIX YaCTAX CBA3aHa C TeM, YTO B HHX 3MHAOTOM 3aMelleHbl TOJIbKO
noJiesble WNathl, a 6JHMKE K LEHTPY — KpOMe TOro, TeMHOLBeTHhe MHHe-
paJibl.

XHMHYECKHMH aHaNH3aMH 0XapaKTepPH30BAH B OCHOBHOM STHIOT H3
/CKapHOB, M JHIb OJHHM  aHAJH30M — H3 [PONHJIHTH3HPOBAHHLIX TOPOJ
(tradu. 21). Conepxanne FeO suauntenabno Koaebaercs or 8,42% no 23%
(f=0,16—0,50). Haubonee kenesucras pPasHOCTb 3NHL0TA ¢ HEOOBIYHO Bbl-
COKHM cOJlepKaHHeM JKe/ne3a MpuypoueHa K ckapHam Kyruraurray B HOx-
HOM Y3OeKucTaHe.

MHOrOUHCTeHHBLIMH CNEKTPAaNbHBIMH  aHAJH3aMH, KPOMe 3JeMEeHTOB,
BXOAAIIMX B (OpMysay MHHepaJa, BuisiBaeHwl nmpumecH V, Be, Sn, Cu, Ga,
Ge, Sr, Sc, Ni, Co, Zr, Pb, Ag, Zn, As, Mo, W, Ba.

OnuaoT M3 pas’uul¥y palioHOB MMeeT CBOEOGPa3Hblil CIEKTP 3/1eMEeHTOB-
HnpHMecell, XapaKTepH3yiolluX METaJJOoTeHHIeCKIe 0COOCHHOCTH — paflioHa,
Tax, snumorsl 3anainoro YsGexncraHa MNOUTH Bcerja CoOACpxKaTt Sn— ot
0.00n no 0,n%, no exuHHYHbLIM XHMHUYCCKHM omnpenenennam — 0,01—0,03Y%
(Pumckasn-Kopeakosa, 1956) u 0,05% (Mscuukos, 1951); Ge — or caenoB
no 0.01%. K xapaxrepunim npumecsim snuporoB  Kypauuuckoro xpe6ra
oTHocsTes — Zn, Ph, Ag, nuoraa As, Sb u Mn (noeblilleHH0e KOJHYECTBO),
nosanocteio orcyrersver Ge u Sn. Bo Bcex snuaorax copepxurces 10 0,001%
Be, 10 0,01—0,03% V, Cu n yacto Sr, Ba.

CrpoHuuit H3omMopthHO 3aMellaeT KaJblUWd H MOCTOSHHO MPHCYTCTBYET
B 3MHAOTE H3 NPONHIHTH3HPOBAHHBIX [MOPOJ, MEHee 4acTo BCTpevaeTcsd B 3MH-
Jote u3 ckapHoB. B snunote n3 Tawmdynaxka comepxurea 0,2%, a us Kau-
cas — 0,08% (Kypamunckuit xp.) (Banasos, Pabunosnu, 1968).

IDNHIO0T HECKOJIbKO KOHLIEHTPHPYET rajnanil: B snuwnotax Kypamuuckoro
XP. YCTaHOBJEHHl cJelyloliHe coiep:anus raausi: u3 Tyrasl — 54, Kau-
.Abipa — 50 (bananos, Patunosuu, 1968), Akcakatel — 55—73 (BopuckuH,
'1968), Bocrounoro Kapamasapa — 50—100 (Heuesocros, IlonoBa u 1p.,
1964). B exunuunbix npobax snuaora u3 Aamadnbika ycradosaero 194 2/t B
(Bananos, Pa6unosnu u ap., 1972).

MeKniocKocTHbie paccTosiHust amnaotToB n3 Akrene, AaMaanika n Kyru-
‘TaHra OJIH3KH K 3TaNOHHbLIM.

BoisiBiieHo gBa reHeTHUECKHX THIMA 3MHI0Ta — CBA3aHIbll CO CKapHaMH
# C MPONUJIHTH3HPOBAHHLIMH MOPOLAMH.

B ckapnax YHarkano-KypaMulickoro periona 3nuioT cjaraer M/acro-
o6pa3sHble 3aJeKH MOHOMHHEPAJbHBIX 3MHI03HTOB, LOCTHIAIOUIHX MOUIHOCTH
2—5 M, oTMeuaeTcs B CKapHaX PasjHuHOro CocTaBa B BHJE THe3] H He(O/b-
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OnTHYeCcKHe CBOHCTBA 3NHAOTA

TaGaunma 20

Mecro Basitus XapaxTtepucriika MHuepasa Ng Nm Np |Ng—Np —2V | <cNp Asrop
H}‘}{)aﬂmcxuii Xp., INMUAOT "3 cKapHa 1,767 1,754 1,736] 0,031|67—70°| — | A6avuiaaesn, 1947
SHrAp
llecrosatoie kpucraaant | 1,759 1,749 1,729] 0,030[78—80 | — | Msacuukos, 1951
B CcKapiue 1,767 1,754 1,730] 0,037
1,743 1,722 0,021] — — | O. M. Pumckan-Kop-
CaK0BA
3epuuctbie Maccol TeMHo-; 1,756 — 1,722 0,034 C. M. Ubanyrraen
3eqeH0ro 3IMUA0Ta B
ckapne
Kapariobe CronBuarble arperartnl 1,758 — | 1,720} 0 038] — — | Kyuykona, 1953
3MUA0TA B MYCTOTAX
CKapHOB
3upabynakckue ropol, | 3epHHCTEIE CKOILIEHNS 1,769 — | 1,733] 0,036 74 — | A. B. bBaraaon.
Koiitaw JKEeJTOBATOro 3NUAO0TA 3. A. Kopoaesa
B CKapHax
10ro-3anannas ®epra-| Knacroduasusii snugor | 1,768 — 1,728] 0,040 90 — | BaGaen, 1951
Ha B BEPXHEMEJOEBIX OT-
JOMEHNAX
Kapxanray, Mun6yaax| Pannannno-ayuucrsie ar- | [,768| 1,759 1,735 0,033 73 — | U'ymaposa, Tlospkos,
peraTtsl B ckapie [TpoToabsikonosa,
1941
Hatkaabckuii xp., sep-| Uroawuaree arperats se-| 1,767 — | 1,729( 0,038] — — | Mosapennsix, 1955
xoBbe p. [lckema aenoro smpjaota B nyc-| 1,774 — 1,731 0,043 — —
TOTAX MerMaTHTOB
Cenepnast sona Ax- | Jnumot B ckapue 1,743 — 1,721] 0,022) — — | Ckpaaenxast, 1958
THIHTOTIKAHA
Kypamuncknii xp., JNUA0T H3 KBapuesoil 1,780, 1,762| 1,730, 0,050, 68 — | Mouceesa, 1969
Kypraiuskan HMHIKH B CHEHHTO-THO- ‘
puTax
Kypamunckait xp., Ky-| Paanansno-ayuucreie ar- | 1,745/ 1,736 1,721] 0,024] 88 3 | Mouceesa, 1969
pycau Perarbl 3eeHOro 31u-
JIOTa B CKAPHOBLIX 311H-
AOFHTEX ‘
IpuamaTnueckne arpera-| 1,745 — | 1,724' 0,021| 86 =
Thl 3npjgota B nponuan-| 1,745 — l,TBZ%{ 0,022 — —
rTuanpesankHux nopojtax| 1,760 1,740] 1,720, 0.040] &3 2
Kypamuucknii xp., Ta-| Pucramkopo-wearnii 1,764] — 1,730{ 0,034 — —
Keln INHAOT B npomuanTHan-| 1,762 — 1,730 0,032) — —
pOl]ﬂ[I”HX IIO[]OJIE]X
Kypamunckuii xp., ImA0T B cKapue 1,768 — 1,720] 0,038] — — | 3. M. llporoabsikoto-
Oxyparasai 1,760 — [,724) 0,036 — — B
Jnugor B nponuantuan- | 1,758 — 1,728| 0,030 — —
POBAHHBIX TIOPOJAX
Kypamuucknii xp., Ya-| Kaaoupr-3nngoronnie 1,763 1,759 1,732 0,031f — — | Mouceena, 1969
Ak HUAKH B nponuautusn- | 1,766 1,761 1,734) 0,032 — —
POBAHIBIX AHAEANTORDIX
noppupHTaX
Kypamuuckuii xp., Jnupor 8 nponnauTnan- | 1,764 1,752) 1,731} 0,033] 76 3 | Mupxomsaes, 1961
Hayrapsancaii poBanubx auaesutosbix| 1,760) 1,748) 1,720" 0,031] R8O 3
HOPPHPHTLX 1,768] 1,753 1,731| 0,037 74 4
1,776 1,756) 1,732] 0,044 72 4
Kypamuncknit xp., Juugot B ckapuoso-mar-| 1,743} 1,736] 1,724| 0,09 | &8 3 | Mupxopwaes, Kaxxa-
Hatuma HETHTOBLIX 3ajiekax pos, 1454
Kuiaptakysbr, Tanvuer | Crapin 1,763 1,752] 1,730] 0,033 — 3
1.736| — | 1,714/ 0,022 — — | Mycaes, 1966




XuMHYeckull cocrtas

INMMA0TA, BEC. %

Ta6anma 21!

HypaTtuuckun xpeber

Kypamunexui

KoMnoHenT Jlaurap Kaabmakbip Axram
06p. 1 2 43135 6

Si0, 38,10 37,80 34,80 38,50
TiO., 0,09 0,09 - 0,20
ALO, 26,57 25,16 22,90 19,32
Fe.O, 8,42 11,04 13,22 16,83
FeO 0,40 0,84 0,43 0,00
MnO 0,18 0,16 — 0,22
MgO 0,25 Cu. 0,80 1,01
Ca0 23,30 23,36 24,80 92,40
[1. o, o 2,34 — 3,24 —
H.O —_ 0 b — 1,41
It —_ 0,13 = =
Cl - 0,16 - =
P.Os o —_— — 0,2
CO, 0,93 — = -

Cymma 100,58 100,91 100,19 100,12

—0=F,, Cl;=0,08
HTtoro 100,83
Ananutuk [T JT. Mlpuxuae-| C. ', Llefitaun [1. JI. Npuxugeko | T. T. Myxos

Amtop

Fe't

f=Fe yal

Mpumewsanusa O6p. 1,
JOT H3 CKapHOB.

KO
Abnyannaes,
1947

1,85
0,03
0,01
0,02
2,48).
050,298
3,00
1,92

0,16

1,01

Mscuukos. 1951

A. b. baranos,
M. C. Kyuykosa u ap.

3. M. Iporo-
JbAKOHOBA

Koanuecrso HOHOB

2,11
(

0,09 3.5

0,03

2,141 o

{),79!2""3

2,76

1,71
0,27

2 — snuaor

H3 TpaHaT-NHPOKCEHOBOrO €KapHa;

1,94
0,12(,
0.01(%07
1,_84| .
102(2-86
SN 2
0lo1/3:12
0,78
0,36
obp.

1,72
0,38(
0,01 (>
0.10
1.83), o
0,83'[‘)'(’6
3,00
0,03)2,03
0,93

0,31

1941

B nepecuere na 13 (O, OH)

2,02
0:08[,
.01
n,m[

1,98\, -
‘).59}2“)8

3,23
1,20
0,23

9.13 2,17
0,07(, o 0,07(, o
0,01~ = fenst
0,02 0,05
2.00). 2.30)
0°06)2+96 0 7/3+06
2,99 3,00
0,68 0,28
0,33 0,25

xpeer YaTkaabckuii xpaier Xpeder Kyrntanr
ANTHIHTONKAH Yumrau Munbyaax lNasa Tuangxau
66 135 1022 1455 4
36,30 41,20 36,68 36,84 35,00
0,48 0,00 —_ Cn. ==
18,78 21.4 20,82 24,19 14,60
13,49 10,01 15,66 12,32 23,00
1,49 0,17 0,40 0,68 -_
0,55 0,26 0,14 0,06 0,10
3,14 0,72 0,60 0,61 0,74
21,59 24,20 24,41 24 .13 21,40
= 2.32 — 0,22 —
1,70 - 1,21 0,29 4,10
0,25 0,13 — 0,08 =
1,71 - i~ — —
100,02 100,95 99,92 99,41 99,94
A. Baknaunona - 1. JI. Mpuxuasko T. W, Cykouknna
Baranon, 1940 Hlecraxos, Baraaos, 1956 Bananos, I'oaosa-

Hos, 1965

1, 88)
0,21,
0,01 (="

1,3915
1,40/
2,83

1

.79

2

L2

50

43155 — anpgoT B3 nponManTH3HpoBanHoro cuennta; o6p. 6, 66, 135, 1022, 1455, 4 — anu-



IHX CKOIJICHHIT, DNHUI03HTLL 00LINIO 34/1eraloT MeKjly HHTPY3HBHLIMH IOPO-
namMup i cKapHaMu rpausatoBoro cocrasa. Ounu obpasyoTcs myTem 3aMmelle-
HHs WHTPY3UBHBIX TOpox pasnoro cocrasa. Ilpuuem Bo duanrosoit wactu
3ajleKell 3aMelanTea TOJNLKO IJIarHOK/1a3bl, a 10 Mepe NPHOAHKEeHHsT K KOH-
TAKTy — KaJIHeBble [0JeBble WNaThl, a8 3aTeM TeMHOUBETHLIE MHHEPaJIbL.

B mandax gerko siinbl NagnMIcectosbie crpviktypol. MonoMuuepadn-
Hble 3NUHA03HTHL ocolenno MHPoKo pacnpocrpanennt B Kypamunckom xpes-
te: B Kypycae, Typaurasl, Opaunoit ropke, dxauraavike, Kancae n Anrbin-
TonkaHe., B ckapnax snuIoT OTHOCHTCS K uHCay nanboJsee MO3JAHUX MHHepa-
aoB. OH yacTo 3aMewllaeT rpaHaT, HIOrLA OTAedbHbie 301ibl B HCM, Be3yBHaH,
MHPOKCEH,

B xpucraanax snumora u3 ckapuon Kypycast nepBHUHLIC Ta30BO-#H[I-
KHE BKJIOUCHHS TOMOreHnsaupyior npu 400—450° a aexpenurauns nabualo-
daetcst B uutepsaae temuepatyp 440—460° (Casonos, 1962).

SNHI0T ABAACTCH XaPAKTEPHbLIM MHHEPAJOM  NPONHJIHTH3HPOBAHHBIX
nopon B Kypamuuckom xp. Pasauunste munepaabible  Qainu nponuiuTos
paclogaraloTest 30HaNbLIO OTHOCHTENLHO PYLULIX pasiaoMoB. B uux smuior
(5—15%) obGpasyer AOBOJLHO PABHOMEPHYIO BKPAIIEHHOCTH B ACCOLMAILHK
C IEHUNHOM, JEHKOKCeHOM II KaJblHTOM, Pa3BUBAIONIVIOCS MO TEMHOIBETHLIM
nopoaooOpa3yIONiM MHHEPaJaM H pexe 10 NoJeBLIM INNaraM B acconua-
IHH ¢ aJb0OHTOM. DMHIOT CJIaraeT riesfia, CocTosilliHe H3 pagHa/lbHO-Ty4dHC-
TLIX } PO3ETKOBHANBIX arperatoB, H TOHKHE IPOMKH/IKH MOLLHOCTbIO OT Hec-
KOJMLKIX MHJTHMETPOB 10 5—10 ca 3NHI0T-KaAblUHTOBOTO COCTaBa, 4acTo ¢
XJ0pHTOM, B nux s3nugoT o6pasyer cKOmJgeHus B 3anabdapjax u OGecropsiaou-
HO OPHEHTHPOBAHHBIC BPOCTKH B 00JI€e KPVITHLIX H3OMETPHYHBIX 3epHax KBap-
a ¥ Ka/bLHTA.

(YopasoBaHHe 3IMILOTA TEHETHYECKH CBA3aHO C aJnOHTH3alHEH NaarH-
oka1a30B. CTeneHb 3NHAOTH3ALHKM NTOPOABI BO MHOIOM 3aBHCHT OT CTENEHH
amLONTH3AIHA MATHOKAA30B H HX OCHOBHOCTH; UeM OCHOBHCE [1J1aTHOKJA3bl
it yem GoJbile OHu aJbOHTH3HPOBAHLL, TeM 00.blle 1H0BOOOPA30BAHHA 3INU-
10Td4 B H3MeHeHHOH nopoje.

JUMIOT — OueHb YCTOHUHBBLII MHHEpasd, B PCAKHX CJayyasix OH 3aMella-
eTCd CepHUHTOM H KaJbIHTOM.

Msemontut—(Ca,Mn), (AlL,MnFe); [SiO | [Si.0;]O(OH)

IlbemontutT BeTpedaercst peako. Masecren tombko B Kypamuuckom xp.:
Kauncae (Apanos, 1935), Aatoiuronkane (AKapukos, 1959), Tvucae (Iy-
unu-Bapkosckuit, 1959), Hayrapsaucae (Monceesa, 1969). [pexcrasien
MEJKO3EPHHCTHIMH M TOHKOTIPH3MATHYECKHMH arperataMi pajnabHO-1y4u-
CTOfl M PO3EeTKOBHHON CTPYKTYyphl. O6/Manaer KpacHBbLIM PO30BHIM H KApMH-
HOBO-KPACHLIM IBETOM C CHJbHBIM CTeKJAsHHbIM Ojeckom. TBepaocTs OKOJIO
6, yoeabuniit Bec 3,32 (['yurcai).
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OnrtHueckHe cBOICTBAa MHIEPAJa CJCAVIOLULHEe: BEICOKHE NOKA3aTeJaH mpe-
JIOMJICHHS, CHJLUDLIL coxpou3M no cxeme Ng>Np=Nm B kpacuo-¢puo.e-
TOBLIX H PO30BO-KEITLIX TOHAX, aHOMAaJbHbBle CHHEBATO-DHOJETOBLIE 1BETA
HuTepdepenny, Kocoe yracanne. [lokazatenn npenoMiaennsi NbeMOHTHTA U3
Antointonkana: Ng—1,806; Np=1,758; Ng—Np=0,048; +2V=60°, u3
['vuicas — Ng=1,820; Np=1,760.

[TeemonTtuT B Aatbititonkane obpasyer cKonaenisa Bo (alroBblX yacTax
MOHOMHHEPabHEIX 3mHA03uToB (Aapukos, 1959) u BbiZeasieTcs B NPOIH-
JUTH3HPOBAHHLIN 3(pysnsibix noporax B Hayrapsancae n yuicae B Buic
HeGOMBLIMX THE3L N MPOKH/IOK, TLe OH 3aMeLlaeT TEeMHOUBETHLIE MUHepaJbl
W TIOJIeBLIe ITIaThH.

[To cpaBnenmnio ¢ SMHAOTOM MEEMOHTHT HMEET Y3K0o JIOKAJAbIHOC pa3BHTHE
H [PHYPOYEH K yyacTKaM, o0orauleHHbIM MapraHueM. B moBepXHOCTHHIX yc-
JOBHSX OH HEeYCTOMUMB, pasaaraercs, 3aMellasch THAPOOKHCIAMI Mapraniia
H KeJesa.

Optut (Ca,TR). (Fe , Fe’* AL) [Si0,] [Si.0:]O(OH)
ANUJAOT-0PTHT
Th-oprur

Oprur B Yabekucrane ynomuHaercs B panuux paborax E. B. Eropogoii
(1930), M. B. dioraesa (1935), G. H. Hacaemosa (1935), A. JI. Jlucos-
ckoro (1935) u 1p. Munepan Obla1 H3y4el B NOCTEAYIOIIHE TOMbI.

OpTHT BCTpeuaeTcss B BHMAe KPHCTAJI0B NPH3MATHYECKOTO, TOJACTOTab-
JUTYATOr0 M OOYeHKOBHIAHOro raluryca, B KOTOPBIX npeodaanaioT rpaHy
(001), (100), (L11), (101), n 3epen nenpasuibHoil Gopmbl. Pasmepn! KpHe-
tan10B u 3eped ot 0,1 10 1—2 mm, pee 10—15 mam. B nermarnrax Axrayc-
Koro maccuba, no fauuoim I1. AsumoBa, BeTpeueHbl paaHanbHO-AyYHCTbIE
arperatsl  KPHCTAJJ0B OpPTHTA, MAJHHA KOTOPHIX 4-—5 ca, a ToJHHA
0,5—0,7 cu.

LlBeT opruTa Yepublil, TEMHO-KOPHUHEBLIH, TeMHO-OypHIi, B Kpagx Ipo-
cseunBaeT OyTblouHO-3eaeHBIM. HMHorna okpacka 3onaibHas: f1po uepHoe,
KOopka KopHuHeBas (Yawurannbl), aapo TeMuo-Oypoe, KOpKa 3e/1eHOBATO-XKell-
Ttas (KaparioGe), sapo TeMHO-KOpHuHeBOe, KOpKa opaiixesas (AaManbik).
Baeck cMoaMCTbIil, pAKOBHCTBIH U HEPOBHBIH. YeJbHbI Bec OPTHTAa H3 rpa-
uutonnos IOro-3anannoro Yarkaaa 2,9—3,2 (Bonosuxosa, 1958), Axraye-
KOro MaccHBa: siipa 30HaJbHOro optHta — 5,0, KOpkH —4,1 (mMaTepHaaLl
I1. Asumoga).

Optut paanoakTHBHBLIT MuHepas: cofep:xut Th u U, B cBasu ¢ uem
BOKPVT €ro 3eped 4acto Ha6Ja0AaloTes MJeOXPOHUHbIE KaeMKH IIHPHHOMH
18=19 mk. -
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ITog mukpockonom B wjaHdax OpTHT OTJAHYAETCA NATHHCTOH OKPACKOM.
[Tneoxpoupyer no cxeme: Ng — TeMHO- HJHM KpacHo-Oypblil; Nm — seneHo-
Bato-6yphifi; Np — mearopato-0ypuiil. [lokasatenu npeaoMaennst HeCKOJb-
KO KonebJaioTes.

Nopooa, mecmo 83stmust Ng Nm Np Ng—Np +2V  Asmop

OpTHT M3 TPAHHTOMIAOB

3upabyaaKckoro HHTPY-

3uBa 1,729 1,721 1,717 0,012 —  Xawmpabaes,
1958

30HaAbHbLI OPTHT M3

TOrO e HHTpy3uBa,

KOpKa 1,616 - 1,607 0,009 722
30HaAbHBIII OPTHT H3 TOrO

#e MHTPy3HBa, A1PO 1,711 — 1,700 0,011 56°
OpTHT H3 TOrO e HHTPY-

3HBa - 1,725 1,721 0,006 -

3oHaabHblil OPTHT M3

anLOMTO-KBAPLEBOH No-

POJIbI, KOpKa - 1,716 — 0,005 —

slapo — 1,728 - 0,008 —

OpPTHT H3 TPAaHHTOMJIOB

I0T0-3a0aJHOTO CKJIOHA

Yarkaabckoro xp. 1,740 — 152 0,028 - f(oanona,

960

1,805 - 1,783 0,022 —

Vron ¢ Ng=48° (Enuceepa, 1958). OpTHT yacTo METaMHKTHLIA H BCaeX-
CTBHE 3TOT0 M30TPONHEII.

Xumuueckuii cocraB (Bec, %) opTHTa 6JHM30K K TEOPETHYECKOMY.

Komnonenm  H3 aasckumosolix H3z Yapracapckozo Hz epanumrbix
epanumos Kypamun- maccusa Kypamun- neemamumos Typre-
K020 XP. crozo xp. CMAancKozo xp.
S10, 30,10 25,45 32,47
TiO, 1,30 7,46 1,72
AlyOy 14,52 11,45 17,38
Feq03 4,60 6,89 4,93
FeO 12,29 12,79 9,94
MnO 1,57 1,59 -
MgO 0,34 1,48 0,67
Ca0 7,77 7,70 11,51
Na,O 0,15 0,36 0,17
K,0 — 0,19
+H;0 0,79 \
o 0,08 } 2,12 10,55
ThO, 0,14 0,78 1,38
U40s 0,01 0,08 —_
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Ce,0; — 9,40

‘_:Laro;; o 91 - 9,49

Y,0, | 26,09 2l y0F 0,18
F 0,02 — -

Cymma 100,35 99,69 100,09
JlaGoparopus MT'EM HUMIP3
Avamntuk 1. K. Kussesa H. A. Pasuna
Aptop Cwmopukon, 1958 Cwyopukos, 1957 Cewmenop, 1063

Conepxanne peakux szemenan 16—269%, pexxko 38,3%. Oprur, conepxa-
wuit menee 1% TR, oTHOCHTES K 3MUA0T-OPTHTY (M3 rpaHoAHOpHTOB AKTayc-
Koro maccuBa; MatepHaan I1. AsumoBa). CocTaB pelKHX 3eMelb B OPTHTaX
V30ekHcTana NPEeHMYLIeCTBEHHO LEepPHEeBLIl, 3a HCKIlUeHHeM HTTPOOPTHTA
u3 nermatHToB AkTay. OpPTHT YacTO COAEPIKHT MNOBLIMIEHHbIE KOJIIYecTBa
Th (0,78—-25%) (ra6a. 22). Optur, copepxamuit 5,60% ThO,, sBasercs
TOPHEBOH Pa3HOBHIHOCTBIO.

Hoxep Mecmo aasimius U Th ¥ Nb Tu
aop.
428 YatkaabcKuit xp.,
AKYMHCKHI Maccun — 0,0 0,5 S =
2024 bBabGaiirarckuii Maccus 0,14 2.5 3.3 — ==
58 YHMrancknii Maccus 0,02 078 21 0,5
9 CaprapioHcknii Maccus 0.01 0,60 24 1,06 0,15
1 Yapkacapckuil maccus 0.12 1,25 2.7 — —
8533 AKTayckuii mMaccup 0,01 1,2 — —
— =i

Mpumevauune Apsrop ofp. 428, 2024, 58,9—K. ¥pyudaes, 8533 — I1. Azumos
Anaautuk WM. T1. Tudykun. JlaGopatopua ML ¥3CCP, obp. [ 1. E. Cyuopukon (MTCEM).

B 3ounajbHBIX opTHTAaX Habawnaercs Kose0aHHe XHMHUECKOrO COCTaBa
OT silpa B KOpKe: B sipe BuicokHe coftepkanus Fe, Mg, Ce mopmanbusie Th,
nuskie —Y, B Kopke cogep:xkauua U, Pb, Y u Th — 3naunrtennno Bospacrator.
Huzke npuBoauTes cojepialne yKaszaHHLIX /1€MEHTOB B filpe H KOpKe:

llpo6a  ThO, Ce.03 X Ce0; XV.0, U Py
1003)¢
siapo 1355 6,787 8,80 0,626 006 0,05

Kopka 5,60 1,525 11.60 1,60 — -
Xumaa6opatopus MIul" AH Y3 CCP, anaautux T1. 1. [lpuxuabko.

Cnekrtpa/ibHbie aHaJn3bl [10Ka3aad HaJduuHe B opTHTax npumecei Ti, V,
Sn, Pb, Sr, Ga.

pEHTI‘EHOI‘paMMbl opTHTa H3 AKTayCKOT‘O maccHBa, YakblaKansda H
rpefizenoB IaBbl GJH3KH K 3TaNOHHBIM. K uHCAy raaBHbIX JHHHA OTHOCATCH
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Tabanwua 22
CocraB pelKHX 3eMeab B opTHTe (aHaauTHk M. I. TuGykun)

Rymamnchih Axrayckuit maccHa (3anaauwii ¥abexucran)
KoMnoneut “);p;ﬁz:;(:,?,;:;x OpTHT U3 | H3 JdedKko- n3 w3 HTTPO-OPTHT "3
rpanHTOD PAHOANO- | KPATOBWX | rpannT- | oryanicop [H3 HEPMATH- papyace s
pHTOB TPAHUTOB | anAHTOR 108
La 23,0 0,1 1,0 3,2 Tad 8.0 5,1
Ce 55,0 0,3 4,0 9.2 16,0 10,0 10,3
Pr 6.0 - 0,1 0,8 1,9 2,0 0,8
Nd 14,0 0,1 0,8 2,6 3.5 6,0 4.6
Sm 0,9 = 0.3 g,3 0,5 L0 0,7
Eu 0.1 = == — = Q.1 =
Gd 0,6 == — 0,2 0,1 0,6 0,4
Tb = = 0.1 == = —_ 0,1
Dy 0,1 —_ = 0,2 = — 0,5
Ho — — = = - = =
Er 0,1 — = 0,1 —_ 0,1 01
Yb 0,6 — — — — 0,1 -~
Y — 0,08 1,0 0,12 — 10,0 -
ITR 26,09 0,58 7.3 16,92 28,7 38,3 22.5
|
JlaGopaTopHus MIEM MTI' ¥3CCP
Aptop Cmopukus, ‘ M. T. Asumos (marepnais)
Bapuucxiii |
[Mpuvevaune  |oT ETR:I(JH'}“‘ Peutrenocnextpaipnnlil anains (sec. %)
Anncki- | Annman- ARIHICKNT MacciR Aanckutit | Tpanoauopu- | Buoruro- |Ansckn-
TOUBIE pL:K"}l Yumran- | vht Copetb- | suie rpa- |th Cap-
KoMnoHeHT rpainTLl maceun, | @09- 463 |oGp, 486 n3 jcKoro Mac- [ ATHHCKOPO  HITBE HiM-| rapaot-
Bewrop- | 14 (o7 | M3 AMopH-[ rpanoino- chpa, Maccuna, TANCKOTD | CKOFO
cas 25 TOR pHTODB obhp, 1551 a6p. 1785 Maccnml [Macensa
La 3,8 5,6 3,0 \ 5,0 18,0 4,0 27,15 123,65
Ce 1.2 10,3 6,0 10,0 17,0 5,0 52,65 [53.15
Pr 1,7 1,2 2,0 1,0 LT 2.0 3,48 | 2,55
Nd 4.2 4,3 5,0 4.0 4,2 3,0 17,15 |18,45
Sm 0,8 0.6 0,65 0,8 0,8 0,5 0,31 1,35
Eu — 0,1 — = — — - -
Gd 0.4 0,6 — o 0,4 0,3 0,41 10,25
Tb — — = - — - 0,06 | 0,10
Dy 0,6 0,8 = — 0,6 — 0,04 =
Ho = — — — — —— 0,10 | 0,30
Er 0,1 — = == 0.1 o= 0,17 —
Yb - _ = = = g0 f —
4 0,65 0,54 — — —_ == - —
TR 19,45 | 24,04 17,65 20,8 38,8 c 7.8 22,56 |25,5
JlaBopatopus 1[XJI MI" ¥YaCCP
Aptop Kosnipes, 1968 Ypyubaes, 1971
Hpusevanue Otunocuteasro YTR = 100%
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3,50 (5); 3,53 (6); 3,5406 (9); 2,93 (10); 2,931 (10); 2,9185 (10); 2,69 (5);
2715 (6); 2,7149 (8); 1,629 (6); 1,632 (8); 1,6334 (6).

B reneruueckoM OTHOLUEHHH BbIAEASETCS HECKOJbKO THIOB OpPTHTOB:
aKueccopuil B MarMaTHUYECKHX TNOPOJdax, CBA3AHHBLIL C NerMaTHTaMH, rpei-
3eHaMy M CKapHaMu.

B mMarmatiueckux (opoaax OpTHT BCTpevaeTcs A0BOJbHO 4acTo, TJaB-
HbIM oOpasoM B rpauurtonaax. OaHako coaep:KaHHe ero B HHUX BeCbMa pas-
JIHUHO: OT eAMHHuHhX 3HakoB A0 1—I[,5%. B marmatuueckux nopopax Be-
Neadercsl pauHHil COOCTBEHHO MarMaTHUeCKHH M MOCTMArMaTHUYeCKHil OPTHT.
Marvartnuecknil oprut 00bIMHO KPHCTANIHIYETCH B BHIE XOP0oiI0o 00pasoBaH-
HBIX TIpH3MaTHYECKHX W TabauTuaTtelXx KpHcTaanoB. On accouuupyer ¢ UHp-
KOHOM, OHOTHTOM, ILTATHOK.1a30M, aaTHTOM, (eprycoHuToM H cheHoM.

Jasi mocTMarMaTHUECKOro OpPTHTA XapaKTepihl BLIIEJCHHS B BHIE He-
NpaBHIbLHbLIX 3€PeH, PEAKO, KPYNHLIX JYUHCTHIX CPOCTKOB. OpTHT 3TOro THNA
BCTpedaerCs B METACOMAatHTax, ¢ rpeit3eHaMd B accolalHi C SOHIOTOM,
anpOHTOM, KBapllem, MyCKOBHTOM, #HHoraa oOepuanom. Oi Bblleagercs B
MeK3epHoBLix npoctpancrsax (Fasa, Uapkacapsl).

AGcoaoTHBIH BO3pacT, onpefeseHHblii AAs OPTHTA W3 HHTPY3HUBHAIX
nopoa 3upadyaakcknx rop (Kyaykuanzapa), pasen 196 muau. ger (csuuio-
BLI MeTon) (Xampadaes, {957).

Ipynna nymnenauura
Mymneaauur—Ca (ALFe), |SiO,]. [Si.0:].0(OH),-nH.O

[Tymnenaunt nspecren B Tamabincknx ropax (Nampaodaes, 1958; Myca-
cB, 1968) u B Cesepriom Hyparay (Cemenos, Kacatos, Mensener, 1972).

B n3meneHHBIX NOpOAax HNyMIENIHHT CJOKCH arperatoM MeJKHx VIIH-
HeHlbIX NpHaMaTHueckux kKpucraiaaunkos (0,01—0,1, peaxo 0,5—1,5 mm) n
H30METPHUHBIX 3epeH. B MWIKAX ONUCHIBAEMbIl MHHepas ciaaraeT Moneped-
HO-LIECTOBATLIC W pajHa/bHO-JIYUHCTHIE arperatbl ¢ HHIWBHIAMH  AJHHOR
0,5—3 mm.

. Munepaa Gyposaro-mearora (Tamabl) 1 cepo-zenencro (Cesepnsiii
Hyparay) usera.

Ontuueckue cpoficTBa: B WaH(ax NyMIEJNJHUT CHJIBHO MJIEOXPOHPYeT
or GecupetHoro 1Mo Ng u Np no cserao-zeqnedoro no Nm (Hyparay) u 6y-
poBato-meartoro (Tamawt). Munepan uz Hyparay aByoCHBIH ONTHYECKH mMO-
JdoxnTeashbili, Ng=1,691; Nm=1,680; Np=1,678; Zc Ng=12—14°. Hacro
naGuonalores apoituuky. [ymmengunt ua Tamas umeer Ng—Np=0,014—
0,016; <c Ng=12—18".

Xumuuecknii cocrap nymnesnuuta w3 Hypartay caenyiommit (sec. %):
SiOQ — 37.50, AlgOa e 28.04; FGQOS —_ 0,36; FeO — 1,25; MnQ — CJ.;
MgO — 4,33; CaO —22,03; H,O— 0,08; n. n. n.~- 6,68, cymma — (00,27
(anaantnk 0. H. Byrakosa, BCETEH).
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Ha kpusoil narpeBanus nymneanuuta w3 Cepepuoro Hypartay ¢uxcu-
pylotest  siotepmitueckue (700—8007; 800—8807%; 1200—-1220°C) u  3K30-
tepmuueckuit  (950—990°C) 3sddekrol, COOTBETCTBYIOIIHEe erujipatauny
nymneaannta. Cymmapuaa noreps seca 6,6%. [Tocaenyiowme sdpektul cBi-

3aHbLl ¢ pa3joXKeHHeM MHHe-

e paja u MOJMMOP(pHBIMH T1ipe-
ara BpautennsiMu  (pHe. 36).

PenrresorpamMma nymned-

65  uaunta uz Ceseproro Hyparay

corjacyercs ¢ sranonnoi. K

YHCJY rJ1aBHBIX JIHHHH OTHO-

cares 2,906  (100); 2,896

G (100); 2,199 (70) (Cemenos

’ZOJP H ap., 1972).

) [Tymnenaunnt B CeBepHOM
Puc. 36. Kpipast narpesannst n HoTepi Beca nym-

neannuta 13 Cesepnoro Hypatay (“emenon u ap . Hyparay npuypouen K u3aMe-
1979). HEeHHBIM YJbTPAOCHOBHLIM TIO-

pogam — rab0po # naaruo-
KJA3HTaM B COPIENTHINTOBLIX MaccHBax. B namenennuix xJAoput-LOH3HTOBLIX
H XJAOPUT-UOUANT-AKTHHONUTOBLIN Mopojgax no raéGpo uioraa xabarogaercs
NOBbILEIHOE coeprantie nyMnenaunra — a0 15—20 u 50—90%. Touxosep-
HUCTBIT NYMIEMMHT Claraer rues3a o KHA000pazHble Telda MOILHOCTbIO 2,5—
3 m, nannoit 18—20 & 1 cevyeTcst MonepevyHO-MIECTOBATBIMH TIPOKHIKAMH.
B TaMAbHCKOM MaccHBe MyMMEJJIHHT B BHIE JKHJIOK cedeT 3MHAO3HTHI,
0bpaszoBaBlIHecsd 34 CHeT H3MEeHeHHs OCHOBHBIX 3(y3HBHBIX TOPOI.

L 1 1 1 1

0200 ny fR7 S0 1000

1

Yeskunut (?) Ce (Fe,Ti), [TiO]. [Si-0.].

Yepkunur orveven K. V. ¥YpyuGaeBolM B IWJAHPOBHHBIX Tejaax cpelu
AJACKHTOIINBIX  TPainToB H rpaiociennT-nophupos B Caprapionckom It
Uenrtauickom MaccuBax B UaTKaabCKOM Xp.

Munepan npeicrasieH 3epHaMi HellPaBHJALHON GOPMBI CMOJIAHO-UEPHO-
ro useta, yaeabtsili Bec 4,45—4,60.

PenurrenocnektpasabHelM aHa i3oM B UeBKHHMTE (?)  VCTalOBJACHDL:
E2TRCe—45%: STRY—15%; Ti - 10%; Nb—13% (MI' ¥3CCP, ana-
autk WM. I1. Tubykun); coekrpaabubiM anaausom sbisiBilenn K, Fe, Mg,
Mn — 19%; Sr, Al, W—0,01—0,09%; Be, Sn — 0,00n%.

Mpennt— Ca. Al [AISi, 0] (OH).

[Ipenur nssecren B Kypamnuckom xp.: B I'aBe (Boabdcon, 1935), Kau-
cae (Apanos, 1936; damunosa, 1937), Auarsintonkane (marepHalbl
B XK. Meabinuenko), IMupmupacde (Asepun, 1960), Hapkacapax (Cwmopukos,
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Owmeabsnenko, 1960), Kyuape (marepuasan P. M. Uepnosoit) n Axkrene (Ma-
tepuaanl B. A. CrpeabuoBa 1 A. M. Tuwknua; Mouceesa, 1969).

B Yarkaabckom xp. A. C. [NoBapeunsix (1952) ycraHOBJeHB KpynHbIe
CKOMNJEHHs MPeHHTa B CKapHax BepxoBbeB p. [Ickem cpexu Maiinanraabckoro
rpauuTHoro nayrtona H M. M. Boaosnkosoit (1958) B lllaBaccae cpeau rao-
OpOoBBIX NOPOLL.

B 3anaanom VabGekncrane npeHHT oTMeuaercs B Araabike B ropax Ka-
patiobe B Bude O0JbLIOH #COAbl rofyfoBaTLIX KPHCTAJANOB B KOHTAKTOBOH

Ta6banuwna 23

OnTHYeCKHe CBOHCTBA NMpeHHTa

Mecto BaaTHA XapakTepucTHKa MHHepaaa Ng Nm | Np [Ng—Np| +2V ApTop

KypaMunckuii xp.

AxTene Huaku kansunt-npennt- |1,642 — [1,613/0,029 | 60° | Mouceesa, 1969
ueoantoporo cocrasa a|l,643|1,617(1,612(0,031 [ —

ra66posomM maccHbe
YarkaabCKHe TOPbI

Bepxosba Panuanwno-ayuucroie n |1,642(1,623 1,614/ 0,028 | 64 |Ilosapenunix, 1952
p. Mckema,| waposuatbie arperatoi |1,640]1 .61811.612 0,028 | 64 |[llopapeunnsix, 1955
Maiigantan NpeHHTa B CKapHe

Banmaauwii Yabexucran

Tamapl, Kbi- | [Tpennt B MET&MOPC]JH‘IEC-’I,GZS? — 1,6!5'0,022 — | Mycaes, 1966
3bLAKYMBI KOil nopoje
[pennt-xaoputosas no- |1,633] — |[1,615 0,018 — | Xawmpabaes, 1958
poaa ‘
[Oxubit Y30ekucrtau
Xaunnusa [Tpeuut B uamenenvom |1,648) — |1,615/0,033| — | Lmenes, Tonos-
ra66po yenko, 1972

BOJIIACTOHHTOBOIl 30He (3uabbepmuui, 1935), 8 Tamawitay B Meramopdu-
yeckoH nopoje (Xampadaes, 1968; Mycaes, 1966), B poroBHKkax H cKapHax
Huruuke (JIuueumaiiep, 1967).

B IOxnom VY3Oexucrane npeHuT ussecTeH B mpefenax XaHAM3HHCKOro
pyvaunoro noast (Illmeaes, ['onosuenko, 1972).

B AKkTeme npeHHT BBIULEJSETCA B BHAE INPH3MaTHUYECKMX KPHCTAJJIOB,
OecrnopsI0uHO OPHEHTHPOBAHHBIX, JIMGO CJAralolMX paaHaNbHO-TyYHCTLIe
cpoctkH. Paamep nunusuios 0,2—0,5 sx. B Kyuape munepan o6pasyer coe-
poautel. B Maitnanrane npeiacras/jen [WAPOBHAHBIMH H KOHMUECKHMH Teja-
MH, CJOKEHHBIMH TaGaHTIATBIMH PaTHalbHO-JIYUHCTLIMH arperaTavu.
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Muuepaa noaynpospaunblii, BOCKOBHAHOrO 006JHKa, CBeTJ0-3eJeHOro,
JKeITOBATO-3eJeH0r0, KpeMoBOro, cepoBaTo-0e10ro, roJydoBaToro u Gemoro
usBera. MukporBepaoctb 753 xe/mm? (Xanausa), yaeabusiit Bec 3,01 (Axre-
ne), 2,884 (Maiinanran), 2,9 (Xananza).

B waudax Gecuperibli, ¢ Xopoweil cnaiHoOCTbIO MO IBYM HalNpaB/eHH-
M JIBYOCHBIT MOJOMUTCAbIbIL, YAJAHHEHHE NOJMOKUTEALHOE, yracaHue Imps-
Moe (rab6a. 23).

XuMHyeckuil coctaB MUHepaaa n3 Axkrtene u Maillgautana GJH30K K Ten-
petnueckoMy, a u3 XaHAH3bl — AKe/1e3HCTOll pa3HOCTH.

Koamnonenm  Axmene, o6p. 3086 Maidanmaa Xandusa

Si0, 43,00 42,70 42,80

TiO. 0,00 — 0,14

ALO; 25,00 24,02 22,48

Fe.O, 0,50 0,86 3,69

FeO — Ca- 0,28

MnO Ca- = =

MgO 0,50 0.17 0,10

Ca0 27,00 26, 56 25,91

Na.O 0,00 — 0,05

K.O 0.00 - 0,05

+H.0 4,07 4,50 2,52

CO;, - - 0,03

Cymma 100,07 98,81 98,55
Jlaboparopus  MI'nl" AH ¥Y3CCP HHUT'PH CAUTHMMC
AnanauTuk E. ¢. Kacbanosa B. A. vocnos- E. H. Cnupuno-
ABTOD Mouceesa, 1969 ckuii [losapen- wnosa I[llvenen

ubix, 1955 H ap.,1972

Koanuecrso nonos B nepecuere na 12 (0,0H)

Ca 2.00 1,981 « 1,995 o
Mg 0703205 00119 002203
e B _ 0.02

Al 0,98 0,97 0,99

Pe- 002100 0.19/118
Si 9.96 3,05 3,08

Ti - = 001/3:99
Al 1,04 0,96 0,91

OH 1,86) 1,75 1,10}

0 10’ 14/12,00 10°23/12:00 1’ gp/12,00

CrnekTpaJbHbiM ainajJnu3oM B NPeHiTe H3 pasinuibiXx 00LEKTOB BLIABIEHO
muoro npumeceit (%); u3 Xauwaussl — Mn — 0,n; V, Cu, Sr, Sc — 0,0n; Ni,
Co, Cr, Zr, Pb —0,00n; Sn, Ga, Ba, B — ca. u3 Axkrene — Na, Mg, Ce, Ti,
Mn—0,n; Ag, La—0,0n; Be, V— 0,00n; Cu, Ib, Ga—ca.; uz Tamas —
Mg—O0,n; Ti—0,0n; Ge, Mn—0,00n.



PentreHorpamva npenuta u3 Axrene no MeKmJIOCKOCTIHbIM paccTosiin-
M OJH3Ka K 3Tanonuoi. K uueny raasauix anuuii  ornocsites  3.50 (9).
3,29 (10); 3,06 (8); 2,56 (9); 1,768 (7); 1,533 (7).

[Ipennt — ruaporepmaabuvii Munepaa. B Axrene on npuypoden k rao-
GPOHIHOMY MAaCCHBY, B KOTOPOM  BBLIAEASETCA B MHOTOUHCIEHHBIX JKHJIKAX
Ka/JablIMT-MPEHHTOBOTO H KaJbIHT-MPEHHT-LEOJTHTOBOTO COCTABA, MOULHOCTHIO
2—5 ¢, AnuHOR He Gosee 5 M. B 3THX KHJIKAX MPEHHT 3aMeLIaeT 3MHIOT
Il KaJbIHT, IIE0NAHTHl B Hux Oogaee noajauero npoucxoxicuus. Oun odbpazosa-
JIUChb NocJe pyaHOH MHIIepaH3alHi.

Ha [Iupmupade ennnuynble 3epHa 1peHuta npuypouens K 30HA0T-Kab-
IIHTOBLIM TMPOXHIKAM, CEKYUIHM TNPONHIHTH3HPOBAHHLIC PA3HOCTH MOPOIL

flpexurm

Puc. 37, llpewit-kaanuur-x10putosas Munaanina s ocuesuux sdgdysunax Kywapa, ys. 5

Pic. 38. Fa6uryc kpacraanos winpuna n3 Yarkasa (TMosapemnnix. 1951).

(Apepun. 1960). Toukue Kuabl npennta oduapymxenn asropom B Kyvpycae
Ccpean NMPONHJAHTH3HPOBAHHBIX OCHOBHBIX 30 (Yy3HBOB.

B Kaucae u T'age npenur 3ameulaer noJiesble WNaThl B TPUKOHTAKTOBBIX
30HAX I'PAHOIHOPHTOBOrD MaCCHBA, MECTAMH OTMeuaeTcst B cKapHax (AMTbiH-
tonkaH, Kancail) Kak npoaykrt ux pasiaoxenus (Boaedcon, 1935; Jlamuuo-
Ba, 1947).

B Kyuape npenut BCTPCUACTCH KAK BTOPUUILIH MHHEpPaJ B MHHIAJIHHAX
OCHOBHBLIX 3(hy3HMBHBIX MOPO B aCCOIHAUUN C KAJbUHTOM M CeJaJOHHTOM.
Paamep mungaaud ot 2—3 mm 1o 1 em (puc. 37).

B HaTtkanbckux ropax BbIfiBIeHb cBOe0Opasible rpaHat-npeiiT-anopu-
JHTOBbIE CKapHbl MowHocTtbio 1,56—2.5 M, cnaralowne BHemHioo 3ony. Ilpe-
nutT obpa3syer B HHX Kpynuble cepuueckne H OGoueHKooGpa3Hbie arperathbl
10 3—4 cu. Kpome toro, oH H30HpaTeNbHO 3aMellaerT OTAeJbHbIE 30HEL B
rpanare (IToBapennsix, 1952).

Paanaabuo-avuncTeie arperaTsl NpeHHTa pasBHBAIOTCA M0 MJIAarHOKAA3y
B raG6poson Maccuee B [llaBaccae (Bonosnkosa, 1958).
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B snugosurax TaMAHHCKUX rop MpeHHT BCTpPeuaeTcsi B BHIE MPOMKHJIOK
H CKOIIEHHI B aCCOMMAIMH C MYyMIMEJJIHHTOM, KJAHHOLOH3HTOM, XJOPHTOM
(Makcymos, 1968) u BhigencHuil cpeln M3MeHEHHbIX THMepOA3HTOB, NMpeBpa-
IeHHBIX B LOH3HT-TIPCHHT-XJ0PHTOBLIE Mopoabl (XampaGaes, 1958; Mycaes,
1966).

[Mpennt B Xauause npuypouen K ruapoTepManbio H3MeHeHHBIM rabopo-
BLIM MaccHBaM Ha KOHTaKTe ¢ KOJA4elaHHO-MOJHMETAJJHIECKHMH PYIHBIMH
TesaMH. B 3THX nopoaax BCTpedeHo ABe reHepalun npenura. [Ipenut nep-
BOI reHepaluH COBMECTHO € CEePHIHTOM, XJIOPHTOM H KapGoHATOM 3aMellaeT
NNaTHOKJIa3bl, B HHX OH HaXoluTcsi B BuAe arperata meaxkux 3zeped (0,1—
0,5 mm). Conepxanne npenuta BOJIH3H PyAHBIX Ten cocraBiser 20—25%,
¢ vAa/JeHHeM 0T HHX MOCTENeHHO YMeHbInaercss W Ha paccrosuun 15—20 x
MHHEpa] COBeplLIeHHo Hcue3daeT. IIpeHHT BTOPOHl reHepanu B acCOIHALUH
C KaJbIHTOM, XJIOPHTOM, KBapueMm 00pa3yeT MKHJKH MOLIHOCTBIO Mo 15 ca.
B Kuiaax oH BecTpedaercs B BHAE pPalHaJbHO-TYIHCTHIX cheposHTOB pasMme-
pom 0,3—1,0 cx. MHorna B HHX OoTMeualoTcs XOpOWIO OrpaHeHHble KPHC-
Tajaabl pasmMepoM 1o 1 cu, oOpasyioutie CPOCTKH H APY3bl.

lpynna BeaypnaHa

Beaysual —Ca, Al (Mg Fe). [(Si0,); (Si.0;). (OH,F),

Be-peaysuan, Ti-seayBuan, UMNPHH, BHIHOHT

BesyBuan wHpoko pacnpoctpaHen B Uartka/ao-KypaMuHCKOM peruone H
3anaanom Yabexncrane. Munepan BblAeasieTcs Kak B BHJe XOpOLIO orpa-
HeHHLIX KpHCTaMi0B | ux cpoctkoB (Haknail, Kaucaii, JIsurap), Tak u B BU-
1€ MeJKO3epHHCTBIX arperaTtoB. Kpucraman xoporkocronGuatoro (lOmuas
Iap6asa), usomerpuunoro (IlleBuykoBckoe), aunupaMmunanbuoro (Jesode-
pexpe p. Cauramaua), npusmartiueckoro (Kyabkepmec, Haxnaii, Kancair)
u wecroBatoro (Hanak) rabutyca, pasMepoM OT JeciThIX 10Jeil 1o 1—5 mat.
Camble KpynmHBle KPHCTaaIbl H3BecTHo B Hakmae — 3—4 cm, Cymcape —
6—7 cm, KapatioGe — 3—4 cm, 10 cmu u Gosee (pHc. 38).

lllecToBaThle MHAHBHILI caaratoT chepoantn (Kynbkepmec) pasmepom
3—5 mm u cuonosuianble cpoctkd — 0,1 X0,6 mm (Kypycait, Kyabkepmec).
Cpenu xpuctaiaios Buaonta n3 Cymcapa (Yatkanbckuit xp.) Habaronanuce
npHu3MaTtHuecKue KPHCTAJJBL ¢ FPalsiMH ABYX TeTPAaroHaJbHbIX IIPH3M, AHIH-
paMuJIbl H MHHaKouaa. XapakrepHn V-o6pa3snble JBOIHHKH, Y KOTOPHIX VI0J
vMexay ocamu Ganzox Kk 65° (Tumodeesa, 1962). ITnorneie passoct c10-
MeHBl MEJTKO3epHHCTBLIMH arperaTaMH, COCTOSIIIMMH H3 3epeH H30MEeTPHYHOH
('aBacait, Muruuxe) u HenpasuabHoll (Haknaft) ¢dpopMbl, win npusmaTuuec-
KHMH KDHCTa/JaMH JIJHHOH 10 O MM, NpPOpAacTaiollUMH Apyr JApyra
(IaBacait).

138



LseT muHepasa OyTbIJIOUHO-3eJeHBI, XKeJThIH, HeJATOBATO-3e/1eHbl, 3e-
JI€HOBATO-CEepBIi, CBETJ0- H TeMHO-KOpHUHeBbLIH, cHpeHeBhlil. OKkpacka Besy-
spuana u3 KapatioGe, no JaHHLIM CNeKTpaJbLHOrO aHajH3a, BbI3BaHa IpHMe-
CAMH: 3eseHoBaTo-KopnyneBasa —Ti, Y, Yb, In, senenasn —Cr, cepas u cu-
peneBasd — Li (Lyuun-Baprosckas, 1956).

BesyBuau cBoeoGpasioro CHHEro M HHTEHCHBHO roay6Goro upera (ILum-
pun) onucan A. C. IToapenubix (1951) ¢ sesobepexnbs p. Canranauia
(UaTkaabckne ropol). Oxkpacka Muuepana o0yc/oBjaeHa pasiHUHLIM COYe-
Taniem Fedt u Fe?r.

Besyenan 06blyH0 Henpo3spaudblil i JHIb c1a6o NPOCBeYHBALT B Kpasx,
T01bKO HEKOTOpble KpHcTajabl H3 [lleBuykoBku npospauubl. Baeck na rpa-
HSIX KPHCTAJIOB CTeKJsHHBI, B H3J0Me xHUpHbIH. M3aom paxkosHcrblit. Mu-
HepaJ XpynkHi, tBepioctb 6—6.5, yaeabuwii Bec 3,20—3,60 B 3asHCH-
MOCTH OT cocTaBa, ocobeHio oT CoAeprKaHHA Kese3sa.

OnrtHueckHe cBolicTBa Be3yBHaHa HemocToAHHB (Tadn. 24). OOuiyHO OH
OLHOOCHBIfl MCJIOKHTENbHBIH, YIJHHeHHe OTPHIATeNbHOe, BCTPEYaloTCs HIBY-
OCHLIE MOJOMHTE/IbHblE PA3HOCTH (BMJKHT) ¢ MajblM YIJIOM ONTHYECKHX
oceit (Cymcap B Yatkanbckux ropax). B waundax GecuserHblil, wHoraa caa-
Oo-3eseHoBarthll, miaeoxpoupyoumuii. Cxema aGcopbuuun Ng>Np. Hna mu-
Hepajia XapaKTepibl HH3KOe IBYIpe/JOM.JeHHe M aHOMaJbHble LBeTa HHTep-
epeHlHH — HHAHTOBO-CHHMII, TaGaunblil, KOPHYHEBLIl, TPsA3HO-3e/eHbl, ce-
pBIf, HMEWLHe 30HaabHoe an ustnucroe pacnpenenente (Cvmeap, Kapa-
ti06e, Kyabkepmec, T'aBacaii).

Besysnaun u3 aBacas u Cymcapa OTaHYaeTC OT OCTAJbHLIX MOJOXKH-
Te/IbHBIM XapaKTepoM, BeposdTHO, B cBA3uM ¢ OoponocHocthio (KypbGaros,
1946). [Tokazateas npenoMJ/eHHst Be3vBHaHa 3anaaHoro YabekucraHa c yBe-
JTHYEHHEM B MHHepa/je Cojlep:KaHHA THTaHa H xeje3a nosbimaercs (Kyuy-
kosa, Mcmaunos u op., 1972).

XHMHYECKHIT COCTaB Be3dyBHaHa 3HAUYHTENBHO KoJebjercs Kak Mo co-
IepKaHHi0 OCHOBHBIX KOMIIOHEHTOB, Tak U npumeceir (rada. 25). MuMelorca
pasHocTH, oGorauleHusle Marunem (542 u 7,86% MgO) B Kypamunckom
Xp. B CKAPHOBO-NMOJAMMETaJIHUeCKHX MectopoxaeHusix — Axkram u lesuy-
koBckoe (martepuaabl 3. M. IlpoTtoabsxounoBsoit). IToBuientoe comepxanue
Mg cocraBasier XapakTepHYIO TeOXHMIlMECKYI0 YepTy Be3yBHAHOB, CHOpMH-
pPOBABIIUXCS B MarHe3najbHbIX CKapHaX, TOr1a Kak Be3yBHaHbl H3BECTHSKO-
BbIX CKapHOB HMEIT MOHM:KeIHOe coaep:kanHue AauHoro 3jemenra (IlaGwi-
HHh, 1968).

B 3anagnom VaGekucrane (KaparioOe) omucansl Be3yBHaHbl, ofora-
wennsie Turanom (3,699% TiO) (Ti-Besysuan) u Gepuaaunem (mo 0,80—
1.60% BeO) (Be-Beaveuan). O6niuno B Be-BeayBuanax oTMeuaeTcs BLICOKOe
conepmanue F — 0.68—1,85 (Kyuykora, 1955). B HaTka/JbckHX ropax nme-
o1cs GopoHocHbie BesyBHaiibl 0,81—2.34% B,0, (Cepaiouedxko u ap., 1968;
Tumodeesa, 1962), oun oObIYHO IABYOCHBIC, MOJIONKHTETLHbIE. CanatHo-3ene-
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OnrtHyeckne cBolicTBA Be3yBHaHa

Cabanila

24

H;(;"p‘ip Mecro manTin Xapakrepucruka Munepana No Ne No— Ne |¥a. pec. Antop
. Kypamunckne ropnl
— | Kypramuugan | [pokuaky pesysuaia s usmenenunix marne-| 1,735 —  |Huakoe| 3,20 | baxaaos, 1965
INAALHBIX CKaplax
— |Haxnaii Temno-wearsie KpHcrTanib B ckapiax 1,725 1,720] 0,005 | 3,45 | Mcmanaos, 1938
— | lentpaauuuii | Bepanaennocts sesysnana B wnae cepunopu-| 1,712) — |Huaskoe| 3,14 | [Tonos, 1958
Kancaii TOBOIO COCTABA
— Tapacaii [TioTuble ckonjennss 3eiaenosato-ceporo se-| 1,720] 1,714 0,006 | — [Cepawouenko u
3yBHaNa B CKapHe ap., 1968
512 Ulesuykonckoe | Besysuan s ckapue 1,715 1,711 0,004 { 3,35 | 3. M. [lpoto-
881 1,723] 1.719] 0,004 | 3,60 ALAKONOBA
834 1,716 1,712 0,004 | —
492 1,716 1,711, 0,005 | —
I[. Harkaanckue raput
— | Jlesobepespe | CkomaeHnst n Kpucraaan cuiero pesyspaua | 1,727| I.7‘34’ 0,003 | 3,39 | Mosapenunix,
p- Canragama| B CKapHax \ | | 1951
I 3anaanmit Y3bexkucran
— | Tamam CKoiuienus pe3yBuana n Metamopuueckoil 1,739| 1,733 0,006 | — [ Mycaes, 1966
nopo.e
87 | Copw Kapariobe| TemuoGypuii sesysnan B spamopusosannowm [ 1,725 1,721 0,004 — | Kyuykosa, 1955
HaBecTHsKe
386 Cueraobypniii B H3BECTHAKE 1.708] 1,704| 0,004 | —
97 3eaenvlil Be3yBHan B H3BCCTHAKE 1,706] 1,702 0,004 [ —
53 [psiano-roay6oil B ckapuax 1,704 1,700] 0,004 | —
18 1,700] 1,696] 0,004 | 3,36 | M6aayaracn,
1961
13 | Muruuke, 3upa-| Kopuuiesnlii Meakosepunetsii 8- Mewcnnacro-| 1,726) 1,7221 0,004 | 3,36 | Jluuenmaiiep,
dynak-3uast- BOM CKAPHOBOM Teae 1967
14 AuHcKHe Tophl By phiil KpYMHOKpHCTANAAUecKuil Besysuan 1,721] 1,715; 0,006 | 3,38
B CEKYLIEM CKAPHOROM Te/e
15 Zenenopato-KopHuNesnil Besysnan B ceky- | 1,719 1,715 0.004 | 3,39
HEeM CKapHopoM Tede
— | Jlsurap CepopaTo-3eneliblil BeayBHan 1,709 1,703) — 3,426] Mucunkon, 1951




Tabauwuwa 25

XHMHYECKHH cocTas Be3dyBHaHa (Bec, %)

Ky paMuicknit xp. Yarkaabckre ropst Kapatwbunckue ropu
- Hagk- -
RomnouenT © pai, | Agraw, |[Lesyykon-
' obp. 15 ckoe ofi. [ lasacaf, 1| Ywumran, 2 [ Cymcap, 3 |oOp. 87 [ 386 97
431 492
! |
Na.O — — — — = — — —= =
K.O - — — — — - —~ — —_
BeO - — — o — - 1,000 — 0,80
MgO 4,39 7,86 5,42 3,42 4,56 3,08 1,08 1,74] 3,47
Cal 36,50 36,32] 37,02 | 35,03 | 35,60 | 35.66 | 37.50| 36,10/ 35.40
MnO — e | 0,00 0,03 | en = cn | ca 0,28
FeO 1,651 1,28 — 0,93 1,15 0,65 .72 8,70 3,13
Zn0 — — = —_ = = — _
B,04 — — 0,81 - 234 | — | — | —
Al,O; 19,80 12,21 15,86 16,70 14,90 16,73 13,31} 13,91 17,20
Fe, O, 1,40/ 1,82 4,52 4,92 3,05 2,28 4,55 1,30; 1,12
TR0, — = — 0,12 = - — — -
S10, 35,70 39,49 34,68 35,64 37,48 35,48 | 37,40( 37,44] 35,16
TiO, — | 0,45 0.60 1,08 0.55 0,45 | 2,75 3.69| 0.37
H.0 0,80 0,82 1,60 0,56 2,68 - 0,17| 0,54] 0,41
F 0,00 — — 1,13 — 0,44 0,881 1,05 0,68
I, s — = = — — — — -
CymMma 100.24/100,25] 99,70 100,68 99,97 98,01 100,42 99,47| 99,50
—0O=F, = = —_ 0,47 — 0,18 0,37) 0,44] 0,29
Cywma 100,24/100,25] 99,70 | 100,21 99,97 97,83 |100,03| 99,03| 99,21
Jla6oparo- Ul w ' AH VaCCP
pua
Anaautnx  |E. ®. Kace- 3. T. Karaesa E. ®. Kacpanoea
SHO Bi
ApTOp HUcmanaos, [3.M.[lpo-iCepno- |AGaya- |Tumode- | Kyuykosa, 1955
1953 TOLSAKO-| YEHKO W| Jaes, esa,
HOBA ap.. 1963, 1947 1962
[ponoaxenne tada. 25
R Kaparxiunckne ropu 3:5;’5{:;:1';:?;;::2‘ Hypatiuckue ropsl
26 | s | e | s | 13 14 15 5 6
Na.O — o 0,43} 0,18 — 0,55 0,16 0,17 — —
K.O = — 0,08 0,12 — 0,08/ 0,06 0,10f — —
BeO 0,85 1,60 — - — — — — - 0,30
MgO 1,45 2,13 2,101 1,90 1,44 2,15 3,501 2,10 1,301 1,63
Ca0 35,80] 37,20( 35,101 35,001 38,40 | 35,19 34,62| 35,86( 35,90| 35,46
MnG 0,13 020[ 0,20 0,10 - 0,05, 0,121 0,26 0,02} 0,25
FeO 3,32] 0,53 — - 2,48 2,90, 2,61 3,71 2,17} 3,66
ZnQ) - — — - — 0,02 0,02 0,02] — -




Mpoaomxkenue Tada. 25

e KapaTioGHHCKHE Tophl 3':&;”‘}1_"')%':[ 3]‘{3?_;’;:‘123':' Hypatuickue ropui
| 266 | s | e | s3 4 B | w5 s | e
B.O, — == — | ]| _| po
ALO; 14,90( 18,65| 19,31| 18,36] 19,34 | 16,29] 14,84 16,05 18,00 17,95
Fe.0, 1,26 2,57 2,20[ 3,30 1,06 | 0,70 1,191 1,79 2,56 1,55
TR0, - | =] — | = = — | -1 =1 = —
Si0, 36,68/ 36,04/ 37,20 37,10 37,48 | 37,06| 30,24 36,50| 37,48/ 37,00
TiO, 2,51| ca 0,10[ 0,30 - 2,401 0,20] 0,16( 1,02 0,39
H,0 0,79 0,20 — | — - 1,70| 1.63| 1,57 — 1.35
F 1,85 0,74 — - — 0,90 1,38 1,30 — 1,40
Il o m - — 2,60( 3,20 1,55 | 0,18 0,26] 0.48 1,06 —ik
Cymma 99,54 99,86] 99,31| 99,86 99,82 | 99,99 99 84{100,11{100,0 | 100,96
—O0=F, 0,78, 0,32 | — - — 0,38 0,38] 0,55 — 0,58
Cymma 98,76/ 99,54 99,81 99,86 99,82 | 99,61 99,26( 99,56(100,00] 100,38
Jla6opato- |UI' 1 ' AH |leoxoruuec- MU V3 Caasreonorus 'MH AH CCCP
pHst YsCCP koe ynpas-| ®an ¥aCCP
JeHHe CCP
YaCCP
Ananntuk  [E. P, Kacba- 1. JI, |E. B. Kyrakosa Ano- |B. C. Mac-
HOBA Tpn- cOB 1 HKOB
XHABKO
ABTOp Kyuykosa, |dyuun-Bap- [[lospkos | JTuuenmaiiep, AB. [MsacHu-
19055 KOBCKaf, 1942 1967 Bata-| kos, 1931
1956 A0B

[Tpusmeuwanne Ofp. 434 — NPOKHIAKH TeMHO-KEATOr0 Be3YDHAHA B Marneanaib-
HLIX CKapHax, 45— keaToBaTO-3eneHbiii Be3yBHan B ckaphax, 492—pe3vsuad B ckapHax,
| —3eaenosaTo-cepulil Be3yBHaH B CKapHax, J—KOPOTKOCTOAGYaThle MpH3IMaTHUYeCKHe
KPHCTAMAbl 3€]eHOr0 BE3YBHAHA B KaJhIlMTOBBIX KMAaX, ceKyinux cxapuwi, 87,386—Tem-
HO-Gyphlii BesysHaH B MPaMOpH30BaHNHOM H3Bectuske. 97, 266—3escHoBato-cepolii Be3y-
BHAH B CKapHax; 53—rpa3no-roay6oi 8 rpaHurouae, 98 —3e1eHOBATO-KOPHYHEBLIH B
3HAOCKApHE, 53— CHPeHeBblii Be3VBHaH M3 3HANCKapHa. |3 KpacHoBaro-kOpHuUHEBnIll  Med-
KO3EPHHUCTHI B MEKIIIACTOBOM CKAPHOBOM Tenae, 14—3a1€HOBATO-KOPUMHEBHIT  TOHKO3ED-
HHCTHIA B XHIAKE, CeKyllleH cKapHbl, 15 —3€1eHOBATO-KOPHUHERLIH B KMiIbHOM Tene, 6—
CepOoBaTO-3eNeHbIH Be3yBHaH.

Helfi BesyBuaH, cogepxawwmi Cr (0,0n9 1o maHHbIM CNEKTPAJbHOrO aHaH-
3a), BcTpeuen B ckapHax rop KapatioGe (Iynuu-Bapkosckas, 1956).
Besypuan colepKHT OGHJbHBIE NMPHMECH, oco0eHHO Be3yBHaH H3 3a-
najaHoro Ysbexkucrana. XapakTepHble pHMeCH BeayBHaHa 3anajHoro Y3Ge-
kucrana: Sn, V, Bi, Ni, Co, TR, Harkano-Kypamuuckux rop: Pb, As, Sb.
Ocranbuble snementsr Cu, Ag, Na, Zn, Sr, Ba, Ga, Cr pacnpenesens oan-
nakoso. Coaepxanne Ni B KyJbJUKyKTaycKOM Be3ysuate paBHo 200 /T (2)
(Kpomckas uw ap., 1969). Besysnan us Jlaurapa noctosinno copepxutr Ga
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(62,5 u 18,6 (4) e/r (Mcmaunos, Cykonknuna, 1962). lepmannii otMeuaercs
B BesyBHaHax Jlaurapa — 6,9 (4) 2/r u Hurnuke 10,6 (3) e/r; Tl — B mune-
pane u3 Koiitramwa — 0,4 (2) e/r. Hanbosee Boicokoe coaepxkanue Be B Ka-
paTIOGHHCKHX Be3yBMaHaX, B ocTaabHbix Gosiee nuzkoe (0,576—0,0029% ).

Mecmopooicdenue BeQ, % Asmop

Kaparibe 1,06 (4) Kyuykosa, 1955
0,0072-0,0360  bBeyc, 1959

Jlsturap 0,1080
Ofirannr 0,054—0,252
YerTplHILI 0,0029 -0,5420
Tawrsl 0,576
Bakaabicaii 0,0432

peHT[‘eHOFpaMMbl BE€3yBHaHa OJH3KH K 3TaJIOHHBIM, HO MNOJIHOCTbIO Mii-
TEeHCHBHOCTb JIHHHH He Bcerja cosmafaer. K uucay riaBHBIX JIHHHHA OTHO-
carca: Haknait — 2,7169 (6); 2,5593 (6); 2,4497 (5); 1,6037 (10) (Mcman-
a08B, 1958); Kynbkepmec — 2,6324 (9); 2,4906 (8); 2,3640 (2); 1,5926 (10)
(bananosa, 1956); Llenrpaabuuii Kancait — 2,686 (8); 2,518 (8); 2,425 (2);
1,616 (10) (ITomos, 1958); MHurunuke — 2,748 (9); 2,604 (8); 2,455 (5);
1,622 (10) (JInuenmaitep, 1967).

ITapamerpnl anemenTapHoi siueidiKn BeayBHaHa M3 MHrnuke cnenyroutie:

06p. 15—a=15,59 A; 06p. 13—a=15,575 A; c¢=11,661 A; o06p. 13—c=

11,664 A (JIuuenmaiep, 1966).

B Yarkaao-KypaMHHCKOM persoHe OCHOBHasi Macca OMHCLIBAEMOTO MH-
Hepaja NpHypoYeHa K CKapHaM, BO3HHKIIHM Mo GoJiee paHHHM MarHe3nalb-
HBIM CKapHOBhIM oOpasoBauusm. B ['aBacac BeaysHaH BXOJHT B COCTaB MH-
POKCeH-Be3yBHAH-aHAPaJHTOBOH NOpOILbl, 0Gpa3oBaBllelicss Ha KOHTaKTe rpa-
HOZHMOpHUTA C AELOJOMHTH3HPOBAHHBIMH KapOGoHATHbLIMH INOPOJLAaMH, cojep-
JKallHuMH Goslee paHHHe OJHBHH, KNMHOTYMHT, IIeoHacT H Ap. B HHX BesyBH-
aH 3aMellaeT NMHPOKCEH ABrHTCBOro CoCraea, a caMm KOppO,‘ll’lp)IETCﬁ anjpa-
aurom (Cepaiouenko u ap., 1968).

B Haknae BeaypHan o0pasyer NpOXKHJAKOOOpa3HbIe BblJeJeHHS H CKOI-
JeHHS B CKapHax rpaHaT-IHOMNCHAOBOr0 COCTaBa HAa KOHTAKTe O0CaJO0YHLIX
Nopoj ¢ HHTPY3HBHLIM MACCHBOM CHEHHTO-AHOPHTOBOrO cocrapa. Besysuan
4CCOLHHPYET C JHOTICHAOM, TPaHATOM, TONYORM KalblLiMTOM, BOJANACTOHHTOM,
¢aoronutoM, 3amentaer anapaaur (Mcmannos, 1958).

B Kyprammnkane MuHepaa (OpMHpPYeT BKPalJEHHOCTb H NMPOKH/IKH
cpemH JIeoJOMHTH3HPOBaHHLIX n3BecTHsakoB (Bananosa, 1956; bBapgaaos,
1965).

B Kancae BeayBHaH Ha MHOTHX ydacTKax ofpasyer BblieJileHHSl B CKap-
HaX rpaHaT-MHPOKCEHOBOrO COCTaBa Ha KOHTaKTe NeJ0JOMHTH3HPOBaHHLIX

H3BECTHSKOB C pa3JHYHBIMH HHTpPY3HBHHIMH TeaamH (IIporoabsxouosa,
1956).
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B HeGoablloM  KOAHYCCTBE BEIVBHAIN COLCPARNTCH B KI00OpasHbiX
HHPHABTPALHOHABIX TesaX. OH caaraer B MK MeJIKHe CHONOBHAHBIE arpera-
Thl (Kypycafi) n 6ecnopaJouHo OpPHEHTHPOBANHBIE HAHOMOD(HbLIE BPOCTKH B
KPYNHBIX H30METPHUNBIX 3epHaX Kaiabiura (Hamak) B accounuailinu ¢ aniapa-
autom, soanacrtonntoM, Mn-reacudeprurom (Monceesa, 1966).

Huskoremnepatypuslii thapoTepMadblinlii Be3yBuan uasecten B Llent-
paabiiom Kancae B cepnoutoBoil :ume, ceKyuleii CKapHHPOBANHLI H3BECT-
LAK, B ACCOUHAUMH C ano(HuaIHTOM, TAYMAcHTOM, KaabilutoM. MolHocTh
Auwabl 0,5 » ([MTonos, 1958).

B YarkaabcKom Xp. Ha KOHTAKTe Je10JA0MHTH3HPOBAHHLIX H3BECTHAKOB
H TPAHOJHODHTOB HAXOAHTCH MolulHas 3o0na ckapuos. B nux nabawonaiorcs
OTAe/bHble KPHCTAJJILl H CKOIJIEHHS 3eJeHoro Bezypuatla u uunpuna. Llnn-
pHIl 3aHHMaeT NMPOMEKYTOYHOE MOJOKEHHe MeMy HHIHMBHAAMH 3e]eHoro
BE3yBHAHA, MeCTAMH OKAHM/fisi ero B llapareHesHce ¢ KaJjbIHTOM, Tpoccys-
pom, auoncuioM, niaeonactom # ksapuem ([lopapennwix, 1951).

Buaionr B Hatkanbckux ropax (Cymcap) oTMevaetcss B XKHiax KpymnHo-
KPHCTAMIHYECKOTO KaJdbUHT4, CEKYLIHX Be3yBHAH-BOJJACTOHHTOBbIE CKapHbI
(Tumogeesa, 1962).

B 3anannom Y36ekHcTaHne Be3yBHall ¢jlaraeT KpynHble naacrooGpa3snble
CKapPHOBO-pelkoMeTalblible Tela Ha KOHTAKTe FPalHTOHAHBIX MaCCHBOB C H3-
pectHAkaMu (JIsurap, Kofitam, HMurnuke, Xacaurwoe, Kapariote n ap.)
B aCCOIMAIINN ¢ FPOCCYASPOM, BOJIACTOHHTOM, NHpokceHoM. Inaporepmadni-
HLIIl Be3yBHAH ODHApyZKeH B KBapIeBbLIX KHJax, cekyuux ckapuwu (JIsinrap,
Kofiraw, Murnuke), B acconnaiiin ¢ rpaHatoM, meeautom, amGuboaom, Mo-
andaeqntom, kBapueMm (3nabbepmuuu, Cawmoiino, 1935, A6ayanaes, 1947;
Mscnukos, 1951; Kyuykosa, 1955; Hoaayanaes, 1961; Jluuenmaifiep, 1962;
1967; dyunu-bBapkosekas, 1956; Kyuykosa, Mcmaunos u ap., 1972).

B TaMIbHCKHX TOopax Be3yBHaH — XapakTepHblil MHHEPAJ] KOHTAKTOBO-
MeTaMop(HUeCKHX MOPOJL, 3a71eralolny MeKLy rpaHuTamMu u runepbasutami
(Mycaes, 1966).

KOJIbLLEBBIE CHJIHKATHI
'pynna G6epuana
bepuan—Be Al [Si 0]

B Vatexkucrane Berpeuen TOALKO aKieccopibiil OepHit.

Buoepseie oonapyxen B 1874 r. H. Il. Bapoor-ne-Mapuu  (1875) B
Kpynnosepuuctom rpanure Cyaranyusfgara. B 1928 r. nailgen B mermarturo-
poix kuaax Aarwnray (ITerpocsn, 1930; Ilwaun, 1935; Cocenko, 1932).
[To3:xe BbIABACH B KayecTBe aKUECCOPHA MOUYTH BO BCeX NMErMAaTHTOBBIX MO-
asax 3ananuoro Ys6ekucrana u Yartkaawvckux rop (3anaeranos, 1935; Kyp-
Saros, 1935; Wunun, 1935; Cocenko, 1933; I[llep6axos, 1933; Bucoues-
ckuit, 1937 u ap.).
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AKueccOpHbIT GepH/T OTMeuYeH B ajdACKMTaX H amiHtax KerMmenuuHcko-
ro rpaHuToHAHOro Maccusa (3upadyaakckue ropol) (BaGaes, 1960), B azb-
6HTH3HPOBAaHHLIX 30HaX AKTayCcKoro HHTpy3uBa H B rpeiisenax Caprapaosa.
B rpamuronzax 3anaguoro YsGekucrana Oepuns o6pa3yeT MeJKHe NMpH3Ma-
THUeCKHe KpHcTaaipl, OAHHOYHBIE KPHCTA/MIbl HAHOMOP(HON (OpPMbI BCTpe-
yalTCs B rpaHutax BG.an3n nerMaTHToBHIX xKHa (Bapkpak). B nermarurax
pasMepnl H CTeneHb OrpaHeHHoCTH KpPHCTAaJJa0B 6ep1mna 4acTto CHJbHO
BapbHPYIOT.

Bepuaa BcTpeyaercsa raaBHbBIM 00pa3oM B BHIe OTIAeNbHBIX MEJNKHX
KPHCTAMIOB MPelMYLIECTBeHHO TeKCaroHaabHO-NPH3MATHYECKOro (0T JAJIHH-

AN S

v,

2

Puc. 39. Kpucranabl Gepuina u3 nermaturos Cyartawyuspara:

I, 2—ToAcTonpUaMaTHHECKHe; 3—H3 MycTOT B KAcBeaaH1Hre; 4 —T0 XKe, HO yniaouleHHoR dopsul (no
B. A. Kopuerosof).

HO- 10 KOPOTKONIPH3MaTHYeCKoro) o0J/HKa, HHOrjla KOHycooOpasHoH H ymiao-
uedHoft opmel (Cyaranyusnar), pexe o0pasyloTesi palHaJIbHO-TYUHCThIE
arperatel (pHc. 39).

Y OepuiJa Ha HeKoTOphiX MectopoxaenHusx (Hayka) orcyrcrByer Xo-
powas Kpucrajalorpapuueckas orpaHka AW Hapsdy ¢ Xopouo o6pasoBaH-
HbIMH KpHCTajJaMu pasBHBaloTcs Oecdopmennele arperatel (Kermenun).
Akueccopuble KpHucTaaas Gepuana B Caprapaone (GOPMHPYIOT CPOCTKH KO-
POTKONPH3MATHYECKHX KPHCTAJMJI0B NJOXOH orpanku. Kpome rpaHeit nmpus-
Mbi, HHoraa Habawonawortes rpann (0001), (1011) u (1121). Yacro kpucraa-
Jbl B HX DaAHaJbHO-JYUHCTHIE arperathl H30THYTH. B Takux KpHcTamaax
MHOTO TpeUIHH, T/1aBHLIM oﬁpaaom nonepeyHolx, napanaejbHbIX CHaﬁHOCTH
(0001), xoropule 3aneyenst KBapuem. M3apeaka nabaogaoTcs ABOAHHKH.

Iiser Gepussia pasnooGpasHblil: MOJI0YHO-0ebli, KpeMOBEIA, KOpHUHeBa-
TO-2KeThli, JKeJNTOBATO-3e/eHblil, CBeT/10-3eJIenbld, rony6oBaTo-3e/MeHbiH, CH-
uuit. Muorna Berpeuatotesi npo3pauHble  pas3HocTH, LlBetoBble  pasnuuns
H CTeleHb NPO3payHOCTH ONpeleNsloTCs COAepXKaHHEM 3JeMEeHTOB-TIpHMe-
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ceii (Fe, Mn, Cr # mp.) ¥ ras’oBO-XXHAKHX BKZIIOueHHil. OKpacka Hepexko
pacnpegensiercs no sonam. B xpHcrannax Gepuana Bapkpaka uepenyiorcs
30HLL C PA3JHYHOH HHTEHCHBHOCTBIO CHHeH OKpacku. B 3onajbubiX GepHianax
AaThiHTay LEHTPa/lbHAas 4acTbh 6Genoro nBera, OKalM/eHa NpagH/IbHEIM KOJb-
oM sesenoro (3ammeranos, 1935). B akueccopueix Gepuasnax Caprapaona
BHEIIHHe Npo3payHble 30Hb KPAaCHBOI TeMHO-roNy06ofi OKpPackH, BHyTpeH-
HHE == MYTHbIC i OKpalleHbl B CBETJbIe TOHA KEJTOrQ, 3e/eHoro H rojayGoBa-
TOro nBeroB. Bieck crekssHHBIA, TBepAocTb 7,5—8, cnafiHOCTb HecoBeplIeH-
nas no sicioit mo (0001) u no (1010), xpynxuii, H3/10M HEPOBHBIH 10 pako-
BHCTOrO, yaeabHbH Bec 2,63—2,34 B 3aBHCHMOCTH OT XMMHYECKOTO cOocTaBa,
B YaCTHOCTH, OT cofepKanus wenoveir (Beyc, 1969).

Munepan B wangax GecuBeTHbd. A5 OKpalleHHbIX Pa3kOCTed OTYeET-
JIHBO TIPOSIBJISIETCH MJEOXPOH3M B TOJCTHIX wwaHpax. O6biunas cxema ao-
copbuun: No>Ne, pexke Ne>No. OnTHuecKH OLHOOCHBIH, OTPHUIATENbHbIH.
ITokaszarenn npenomaenus GepHiana cHABHO BapbHpyloT: No=1:573—1,584;
Ne=1,566—1,580. HaGaionaercs 3aBHCHMOCTb liOKaszaTesell NpeJoMJICHHS
69])”.1’”103 OT XHMHYE€CKOro coctaBa.

Mecmo 83simust Ne No  Yu. sec Asmop
Bapkpak, Yarkaap- 1,573 1,566 - M. T1. 3apenuu
CKHE TOpbl
Hayka 1,575 1,569 275

1,584 1,576 -
CepepHble CKIOHEL
Kapariobe 1,557 1,569 2,63—2,60 Moanynnaes, 1958
KerMmeHuu 1,558 1,871 K. M. Kpomckas

Antpiiray 1,572 1,569 2,693 Kypoatos, 1935
1,586 1,578 2,710
1,581 1,578  2.834

CyaraHyusmar 1,580 1,574 - B. A. Koptietopa
1,583 1,574 -
1,589 1,580 -
1,577 1,571 —
1OxHbiii cKIOH 1,566 1,570 — Moraposckuii, Kop-
'nccapekoro Xp- MymuH u ap., 1969

Caprapnon, Yar- 1,576 1,571 2,6—2,9 Anoaxonos, 1969

KaabCKHE I'OPbI

Anmabynak, Kypa- 1,600 1,593 - M. M. Momnceesa,

MHHCKHE TOpBI 1951

XHMHUECKHI cocTaB aklleccopHeix GepuaoB (taba. 26) 3naunTeabHO

KosleGJleTcst Jlazke B mpejesiax oJHOro mectopoxjenuns (Bapkpax). B Gepui-
nax Bapkpaka n CaprapioHa yMenblleHHe COJepP:KaHHsA IJIHHO3eMa COmpo-
BOXKJaeTcsi yBe/lHUeHHEM KOJHYeCTBA TPeXBaJeHTHOTrO JKeJesa, KOTOpoe,
OUEBH/IHO, BXOAHT u3oMopdHO B pewerky munepasaa (Jdup, Xayu, 3ycman,
1965). Dra ke npHyHHa OGYCJIOBJIHBAET, NO-BHAHMOMY, HHTEHCHBHYIO TOJy-
6yi0 H CHHIOIO OKPAacKy BHICOKOKeJe3HCTHX pasHocrefl 6epuana (Imnsbypr,
1955; Beye, 1960 u ap.).
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Kpome Gecuienounnix 6epunnos (R.0<0,5%) ormeuaiorest wenounie
(ReO>0,5%). Cpean nux ycTraHOBJEeHbl HATPHEBbIE (CeBEpPHbIE CKJIONLI rop
Kapatio6e n Kermenun) u narpo-nmuruessie (Hayka). IMosbimennble copep-
HKanua Li, 10 LaHHBIM CHEKTPaJbHOTO aHaJNH3d, OTMEHalTCs TaK¥Ke B aK-
ueccophbix Gepuanax Aartwintay (okomo 1%); (Cocenko, 1932) n Cyara-
nynsnara (0,2%; no nawnnim B. A. Kopuertosoit). Ilpucyrcreune K xapak-
TEpHO [AJs LIeNOYHLIX pasHocteft Gepuana. [lo nadHbiM cnekTpaabHOTo
anaJjusa, sunoadessoro C. A. Bopoenkom, codepxanne Rb B Gepuanax
Bapkpaka ue npesbimaer 0,01—0,02. Conepxxarne Cs B Gepunanax Kermen-
yn coctasasier 0,069—0,342% (XampaGaes, 1969). IMouru wvocrosnno 06-
napyxusaercsi Li, Mn, Ti, Ga, Zn, uacto — V, Sc, Ba (0,00n—0,0n%), pexn-
ko npucyrcrByior Pb, Cr, Co (0,000—0,00n%). M. ®. Crpeakun u
H. B. lybposa ormernan, uTo cojep:kanne SC B axUecCOpHOM Gepuaie
(Bapkpak) ysesiHunBaeTcsi B NO3AHHX TeHepalHsaX.

Tepmuueckoe uayuenue Gepuano u3 Caprapaouna (Anoasonos, 1969)
NoKasa/Jo, 4TO BOJa H3 HHX YAAJAeTCs MOCTEeNeHHO, HAUMHAS C TeMnepaTy-
put 600°, DTH naHHble YKa3bIBAIOT HA LLEOJHTHBIH XApaKTep BOABL.

Bepuan BeTpeyaeTcss B KauecTBe aKLUeCCOPHOro MuHepasta B TPaluTOH-
Jax, merMarHTax, rpeiiseHax u NMHEBMaTOJHTO-THAPOTEPMAJabHLIX 0Gpa3oBa-
nusx. Gopmupyerca on nyreMm cBOGONHON KPHCTANNH3IAUHH WIAH MeTacoma-
tHueckum. OGpasoBanHe ero B IHPOKOM Auanasoxe teminepatyp (ot 600
a0 150°) ycTaHOB/IEeHO NPH H3YYEHHH TOMOTEHH3AlLHH MEePBHYHBIX Ta30BO-
KHAKHX BKaouennit (Epmakos, 1950).

1. AKueccopHbIli MarMaTHUYeCKHii GEpHIJ B TPaHHTOHAAX OTMEYAETCH
B Axkrayckom, CapsikyabckoMm, Kapatio6uuckom, Jlosiabynakckom, Kermen-
uypHCKOM, TaMILIHCKOM H ApYTHX HHTpy3uBax 3anaanoro YabGexucrana
(XampaGaes, 1969; BaGaes, 1960).

2. AKileccopHbIli GepHJIT B MerMaTHTOBHIX XKHJax 3anafgHoro Yabeguc-
Tana ¥ YaTkaanckoro xpe6Ta wacto BCTpedaercs B aJbOHTH3HPOBAHHBIX
yuacTkax 6J0KOBOrO MHKPOKJIHHA.

UeTKO BLIIEISIOTCH aKIECCOPHble GepH/Ibl ABYX THIOB: PAHHUX H NO3J-
HHX reHepauuii. bepunn pannux remepauuii B GOJNbIIHHCTBE CAY4aeB HMeer
3eJIeHOBATYIO HJH rosy6oBaTyilo oKpacky H obpa3yerT mpH3MaTHYeCKHe Xo-
powo orpanenHble KpHucraaabsl. K panneit remepaunu otHocutest Oepuaa Ha
muapos (Bapkpax) c¢ peiKMMHM BK/IOHWEHHSIMH IOJIEBBIX LINATOB, KBapla H
caonsi. [To nanneim M. @. Crpenkuna u M. B. [lyGpogoii, 3n1ech Habaiona-
JHCh npopactaHds Gepu/iia W MHKPOKJHHA, HANOMHHAWOIHE TpaHyecKHe.
Bepnasn panHHX reHepalHii B NerMaTHTOBBIX MKH/I4X BBIAENAETCS MOYTH OJ-
HOBPEMEHHO ¢ MopoRoo6pasyloulHMH MHHEpaJaMH H BKJKOYEH B HHX.

Bepuaa mo3iHHX reHepalliil BbilensieTcs Mo3xe MHKPOK/IHHA, HO paHb-
ne rpaHata, KOTOPBIM OH KOPPOJMpYyeTcsl, UHHHBAJBAHTA, NErMATHTOBOIO
KBapua M MyckoBHTa. B Gepuane Bapkpaka oTMevaloTcsl BK/IIOYEHHH (e-
HaKHTa. :

147



XumHuecKHt coc

Cepepunit ckaon

Bapkpak, Yatkaasckie ropwt Hayxa okl

Kommnonenr Kapamobe

obp. 7 49 8 23 3 33 113 27
Si0, 63,54 65,48 65,54 65,48 | 63,12 62,30 65,50 66,36
TiO. — - - - — 0,22 — -
Alzég 20,69 17,46 19,63 18,46 | 22,19 19,59 17,95 17,94
Fe,O, 0,31 1,72 0,63 0,80 0,51 0,15 1,00 0,35
FeOD — 0,40 0,13 0,13 0,27 — 0,30 —
MnO — — — 0,13 0,03 —
MgO Ca. 0,11 0,18 0, 07 0, 09 1,44 0,15 0,20
Cca0 0,16 0,22 0,46 0,55 0,36 0,83 0,24 0,26
BeO 14,30 13,60 12,38 13,70 1‘2,32 11,20 13,34 13,46
Li,O 0,58 i _
K.O 0,()0 0,20 0,36 (),27 (),SR 1,68 0,00 0,00
Na,O 0,00 0,14 0,15 0,07 0,16 i 7 1,32 1,45
H.O* 1710 0.16 0,36 0,42 0,42 - 0,20 0,15
F . o — —_— — — —
RS B — —_ — — — 0,01 = —
Cymwmal 100,00 099,49 99,82 99,95 | 99,82 99,30 100,03 | 100,17
—O0=F,
Cymmal 100,0 99,49 99,89 9,95 | 99,82 99,30 100,03 | 100,17

Konnuectso noHon B nepec

Al 2,32)5 a4l s;zi 2,115 15 1,99] 2,49} 3,22|5 9411.95]5 92,06

] 34| i a0 2,06 2.52 3,02
rer® 1002/ %0 12/ %0 04 lo06] 0.0 0.01 )30 o >
Be 3,24 3,00 D 2,35 2.78 2,99 2,91 2,86
Mg — 0,03 0,04 0,01 0,01 0,21 0,02 0,02
Li — — — — [ — 0 22 — —
Fe’* — 13,25|0,0313,12(0,012,87,0,01 ;2,47/0,0232,88] — 13,94 — 13,18] — 13,15
Na 0,02 0.02 oo1f " (002 0,221 (0,23 0,25
Ca 0,01 0,02 0,04 0,06 0,03 0,09' 0,02 0,02
K = o02) |ojo) 03] oos] |o2r] | |~
H.0 0,33 0,05 0,11 0,13 0,13 — {n,m
Jlabopa- WUI'H AH CCCP MI" ¥3CCP —
TOPHA
Ananntuk|B. C. Caa-| A, W. Tlonomapes | K. Cokonosa Koportkosa —

THIKOBA
AsTop M. @. Crpenkuua, V. B. ly6posa [W. Il 3a- | Ubanyanaes, 1958
peBiy

Npusmeuanne O6p. 7— npospadtple KpHCTANAb GEpHATR 8 TPaHUTOHRAX BOIH3M
abl Gepnita B nerMatHTOBOM Wuie, 5— MelKHe KPHCTaMIbl Gepuila B MHKPOKAHHE H
Ga00DHTOBBIX HHMAX, CrabookpalueHublil H roaydoi,
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Bepuaa mo3aHuX resepaimit cBs3ad ¢ npolleccami  aqbOMTH3ALHH H
rpeiizennsaunn. Ou npenmytectsedto Gesoro usera u obpasyer, Kak npa-
BHJI0, arperaTbl KPHCTAJJIOB HenmpaBHJAbHOIH Qopmbl. Yacto npopacraer
KBapleM H KJEBeJTaHAHTOM, HHOTAa KOJYMOHTOM H IHEPJIOM.

Ha o1/1ebHBIX PyLONPOSBAEHUAX KOJNUYECTBEHHBIE COOTHOIIEHUST aKIlec-
cOpHOro GepH//la PAHHUX M NO3JAHHX FeHepauuil cHAbHO BapeHpylOT. Tak, B
Kermenun Goabiue Gepuiia paHnux reHepaunil, torza kak B Cynrauyusna-
re OH upe3Bbivaiino pelok u He THnHueH, a B Hayke npeacrasiaen moutu wuc-
KJIHOUHTEIbHO MO3HHMH reHepallHsiMH.

B anokap6ouaTnbix rpeiisenax u ckapuax (Bapkpak, Caprapuaon) axk-
meccophble GepHAT W Apyrie GepHIHEeBble MHHEPAJbl TECHO acCOUHHPYIOT
¢ QGTIIOOPHTOM.

B Go/see MO3AHIOK THAPOTEPMAJBHYIO CTALHI0 TOCJAEMATMATHUECKOTO
npoltecca no GepuHJay pasBHBalOTCH aabOHT, pexe BTOPHUHBIH MYCKOBHT,
akueccopublit 6eprpanaut (Kyp6aros, 1935), unoraa rematnt (Aartsiuray).
Ha mecropoxaennn Cyrywap uHoraa HadbaiofaerTcss HHTEHCHBHAS KAOJHHH-
3auust Gepuaaa.

Ha omubix ckaonax Fnccapckoro Xp. B KOHTAKTOBO-MeTaMopgH30BaH-
HBIX BY/IKAHOMEHHO-0CA0YHBIX MOPOLAX PA3BUTH KBAPIEBbIE XHJbl ¢ BKpar-
JIEHHOCTBIO @IHHHYHBIX KPHCTAMI0B Oepuilila B npH3aib0aHJ0BBIX YacTax
K. B oTnensubix cayyasix nrioofpasHbie KpHCTaaae DepHaIa IpopacTaioT
KBapll. B napareHeTnueckofl accoumaunin ¢ GepHJIOM BCTPEYAIOTCS KBapll,
PYTHJ, aJbOMT, MYCKOBHT, XJOPHT, apceHOMHpPHT, Boawdpamutr (Morapos-
ckuit, Kopmymns, Menbunuenko, Jdycmaros, 1969).

B KypamuHckoMm xpeOTe oTMeualoTcsi ABe HaxolUkH Gepuina: y cenl.
Konxomka B aApy3ax KpYNHOKPHCTAMJIHYECKOrO MYCKOBHTA B mophupHTax
perkne MejkHe Kpucraaauxku Gepuana (Hacnepos, 1935); B BepxoBbsix cas
Anmabynak (no mannem M. M. MouceeBoit) B BHcsiueM 06oky. Penkowme-
TaJbHOTO pa3joMa CpeiH rpefi3eHH3HPOBAHHBIX KBapleBbiX MOp(HPOB
HMeIoTCs Mepecekaloluecss pasoOlleHHble KBApLeBble JKHJbL  MOLLHOCTBIO
0,5—2 cm, annuoit 2—5 x. B HMX BCTpeyalmoTCs TOHKHE HFOJbyYaTblie KpHC-
Taanel Gepuana, cobpanHble B PagHaJbHO-JIYYHCTBIE NYUYKH, COBMECTHO C
MOJIHOACHHTOM, BOJAb(PAMHTOM, (JIOOPHTOM, MYCKOBHTOM H TOMAa30M.

Kopauepur—(Mg,Fe), Al; [AISi;0]

Munepan wusyuen caabo. B Y3GekucraHe oTMeyaercsi: Ha CeBepHOM
ckaone Hypartunckoro xpe6ra (Adayanaes, Apveramon, backakos, 1947,
Apycramos, 1952) n B MOro-3anagsom Tuccape (Tlokposckuit, 1974; To-
noBiH, 1966).

B Cesepnom Hypartay xkopaueput siBasieTcsi MopoaooOpasyioluM MH-
'HEpaJioM POrOBHKOB (KBapIl-KOPAHEPHTOBLIX), 3a/eralollHX HenocpeacTBeH-
HO Ha KOHTaKTe ¢ HHTPy3uBoM. B muandax soasHo-npospaunsii — 2V =234°,
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Ng=1,540; Np=1,534; Ng—Np=0,006. Xopoio BrpaeHbl NOJHCHHTETH-
yeckHe ABOMiHHKH. Mectami oTMmeualTcsi oOHJbHbie BKJIOUeHHst rpaduTa,
BOKPYT KOTOPLIX Pa3BHBAIOTCH JHMOHHO-KEJITble MICOXPOHUHLIC IBOPHKH.

[To maunnpm A. B. TTokpoBckoro (1974), KopauepHT — XapaKTepHBIH
MHHEpaJi rpaHaT-KOpPAHePHTOBBIX, KOPIHEPHT-CUIJIUMAHHTOBbIX THEHCOB J0-
KeMOpuiickoro mMeraMop(H4ecKkoro KOMIJIeKca M HHUMKHEeNnaJeo3oHCKoro B
ioro-zanamgtoil yacti I'nccapckoro xp. B nepBoM KOpAHepHT BeTpeuyaercd
B BHJe HenpaBHIbHLIX 3epeH (0,1—I[.,5 mam) OT HECKOJBKHX MNPOLEHTOB 10
70%, HO B pe3y/abTaTe MOCAEAVIOUIHX NPOLECCOE OH NOJHOCTHI) MHHHTH3H-
pOBaH M He COXPaHHJCH Jdame B BHIe PeJHKTOB. B HHXKHenaleo3o0icKHX
KpPHCTAJHYeCKHX CJaHLax Kopaeput cocrtaBaser po 10% ob6wema, obpa-
3y B HuX Mmeakue (0,3—0,6 mm) HenpaBu/bHBIC BblAeJeHHA, HHOTAA C CEK-
TOPHAJNBHLIMH JBOMHHKAMH, ¢ nepHdepul U no TpeluliHaM 3aMelleHHblie MH-
untoM. OnTHueckue cBoiicTBa MHHepana caeayiowiue: Ng=1,588—1,599,
Np=1,539—1,546; Ng—Np=0,009—0,013; —2V=74—86°. Bcrpeuaerca
OH B napareHeTHHeCKOH accolHalliy ¢ OHOTHTOM, ajlbMaHIHHOM, aHAaly3H-
TOM H CHIJIHMAHHTOM.

B kKoHTakTOBO-MeTaMOpP(hH30BAHHBIX  KPHCTAJJNHUECKHX cCJaHUAX H
rieiicax HuxKHero naJeososi B8 BaficyHckoit u FOxuo-I'nccapekoil 30Hax Kop-
AHepHT 0OBIYHO 0Opa3yeT HenpaBHJbHbIC BLIJEJIEHHA pa3MepoM J0 2 MM,
a B CIaHLAX 3HIOKOHTaKTOBOil 30HB BaxmmBapckoro maccuBa (Cypxal-
Tay) BCTPEUYeHB AOBOJBLHO KpynHble (mo 2—x7 cu) ero nopdupobaactsl c
HENOCTOSIHHBIMH ONTHUECKHMH CBOHCTBAMHM, 00YC/0OBJIEHHbIE MapareHesHcoM.
Taxk, B accounauun ¢ CHAJMMAHHTOM OHM cieaylomue: Ng=1,553; Np=
=1,542; Ng—Np=0,011; —2V=75°, a B accounauun ¢ GHOTHTOM: Ng=
=1,548; Np=1,539, Ng—Np=0,09, —2V =80°. Kopauepur B mMeramopgn-
30BaHHBIX CJAHLAX M THelicax accoLnHpyeT ¢ GHOTHTOM, albMaHAHHOM, CH.-
JHMAHHTOM, POTOBOIl 0OMaHKOM.

pynna rypmanuna

CUI0KHBIH M M3MEHUHBbII XHMHYECKHIl COCTAB TYPMaJHHOB 00ycaoBJen
LIHPOKO NPOSiBJAEHHBIM B HHX M30- M reTepoBajeHTHHM u3omoppuamom. Ilo
COCTABY BBIIEASIOTCS CAEAYIOUIHe BHJBI: JKeJE3HCTHIl TYpPMalHH — IIepJ,;
MAarHe3HaJbHblll — JPaBHT, L1EJ04HOIl, 0ObIYHO oOoTallleHHLIT aJOMHHHEM
W JHTHEM — 3ab6auT H apyrie Goaee peakue pasHoctu. I'. 1. bapcanoBeiM
i M. E. dxoBaesoii (1964, 1965, 1966) npu BoigeneHHH YKasaHHLIX MHHepa-
JIOB NMPHHATHL CJACAYIOLHE IPaHHIbl B COAEPAaHNH BelyLHX KOMIOHEHTOB:
s wepia 0—14% MgO u 7—249% cymmbl okueaos xpoMmodopos (Fe, Fe
Mn, Ti), aast apasuta cootBercTBeHHo 6—15% u o 7,5%. Typmaauu 3.b-
6aHTOBOrO cocraBa nojApasjie]siercsi Ha JBe OCHOBHLIE Pa3sHOBHJHOCTH:
) oKpallcHHBIE B PO3CBLIC H KpacHble LBeTa pPa3HOH HHTCHCHBHOCTH — pYy-
OenauT 1 GecUBeTHBII — aXpoOMT, coiepxauiue He Goaee 2% MgO n me
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6oaee 2,69 cymmbl oOkmca0B XpomodopoB; 2) oxpallennble B 3eJeHbli
IlBET — BepAeJHT H B CHHHII — HHINTOJNT, cojep:Kamue okoao 2% MgO
1 2—89% cyMMbl 0OKHCI0B XpOMOGOPOB.

W3 nepeuHCJeHHBIX MHHepaJoB B Y30ekHcTaHe yCTaHOBJIEHB LIep.,
ApaBHT, 31b0aNT, BaHAAHEBAA W THTAlOBas PA3HOBHIHOCTH APaBHTA M THTA-
HOBasi PasHOBHAHOCTB Iuepaa, coiaepxamiue Goaee 1,5% TiO,. Hanboaee
IHPOKO pAacNpOCTPAHEHBI IIePJ, PeAKo BCTPeyaeTcs APaBUT H elle pexe
31b0anT.

I.Llele-Na(Fe,Mg)gAl.-. ISie‘.Olsl IBOQXIS (OHL
Ti-TypmanuH

B n3yueHHH miep/ia MPHHHMAJO yyacTHe MHOrO HccaeloBaTedieil, cohli-
KH Ha KOTOPBIX JaloTcfl B TMOC/eAylolleM Tekcte. B cBOAHOI cTraThe no Typ-
manuaam CpenHeit A3ni npHBeJeHBl XHMHYECKHE aHaan3bl, Ho Ge3 Bbilee-
HHSA OTAENbHbIX MHHEPAJ0B, BXOASILLMX B 3TV Tpynny, 11 HaMe4eHbl TeHeTH-
yeckue THnbl (OTpomenko u jap., 1971).

AxueccopHblit MarMaTHuYecKuii TypMalduH GyThJIOUHO-3e1eHblil ¢ Kopuu-
HEBATLIM OTTEHKOM, KpacHo-OYpulli H yepHbli. B nermaturtax rmepsa Gogee
pasHooOpaszHoil OKpacKH — YepHBI, CHHII, TeMHO-3eJeHLl, 3eJ1eHblil, OVpHhIi
M 3eqeHoBaTO-0YpeIil. Pexe BCTpewaloTess MOJTHXPOMHBEIE PA3HOCTH: CHHE-3e-
Jeusle (Hayka), cune-uepusie (Aareinray, Cyaranyusnar). Ha nexkotopoix
Mecropoxaennax (Hayka) okpacka B miepJe pacnpele/sercs NATHAMH.

B cxapunax Bcrpevalorest uepHule n 6ypuie wepas (Cropenbata, ['aBa),
B PHAPOTEPMAJIbLHLIX KHJIAX — uUepHbLle 4acTo ¢ GYPOBATHIM 1 3€1eHOBATHIM
OTTCHKOM. B mindax B noJHXpOMHBIX PasHOCTAX OIMH KOHEL TPH3MBI OK-

pawen B OJIHBKOBO-3€JI€HBLIH IlBeT, a APYrofi — B cuHuil. B nonepeuHmnix
CEeYeHHAX HAaCTO OTMEYaeTcs 30HAJIbHOE H HATHHCTOE pacnpejleaeHne ok-
packu.

Baeck crexasiHHB, TBepAOCTb 7—7.,5, yie/bHhiii BeC 3aBHCHT OT COC-
Tasa: 3,18 (Taxenu), 3,2 (KapatioGe), 3,09—3,17 (Kermenuu).

B marmaruuecknx mopoaax wepJa obpasyer MeIKHE BLITAHYTHIE TPH3-
MaTHyeckne Kpueraaauku aannofit 0,5—1.5 mam ¢ XxapakTepHbIMH TPeyroJib-
HBIMH cpepHyecKuMH ceyennsiMn, Ha rpanax mpusaMul oTueT1HBO BbiparkeHa
BePTHKAJbHAs IITPHXOBKA.

B mermaruTtax xapakrtep BhIJeJeHHIl TypMaJiiiHa BecbMa MHoOTooOpa3eH,
pacnpejeseHde ero B OOJBUIHHCTEE caydaeB HepaBHoMmephoe. [lo gauHbiM
C. C. Kyp6arosa (1935), JI. JI. llInauna (1935), A. ®. Coceako (1935),
K. JI. Ba6aesa (1960), B. A. Kopuerosoii, A. C. [Tosapenunix (1955),
M. TI. 3apeBnu u Ap., YaCTO BCTPEUAIOTCS OJAMHOUHBIE TNPH3MATHUECKHE
KPHCTAJMILL 0 5 cm AJMHOH M 10 3 cm B nonepeunnke (Kermenun s 3upa-
Oynakeknx ropax u Kapario6e), cpocTKH KpHCTANNOB. «TYPMAaJHHOBLIE
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COTHIA», CNYTAHHO-HTOJbYATHIC ATperaThl H HENPaBHAbHON (GOPMBI 3epHa.
B Kapartio6iHckiX ropax B nmerMaTtuTax, 3aJeralpmux B CJaaHlax, HadJio-
naipres GoJee MedkHe KpHCTadabl Gyporo typMmaanna. Ha mecropoxiaenuu
Hayka Bctpeuaercss TypMaliH pasanuHoro raGutyca: TOHKHE TIpH3MaTHue-
CKHE KPHCTaMabi H PajHaJbHO-IYYHCTHIE «COJHLA» B KOHTAKTOBBIX 30HAX
NerMaTHTOB CO CJaHLAMH; HemnpaBHJIbHON (OPMEI 3epHa B arperatax con-
MECTHO € MEJKO3ePHHCTLIM caXapoBHIHBIM aJbOHTOM M KBapuem. B nerma-
turax Cyaranynsnara Bcrpeualotcss HeGoJiblINe W KPYNHBIE KPHCTAJILI pa3-
mepom go 2010 cm BepereHoobpasuoil, KoHycooOpasHOil H CTOJAOGYATOR
¢dopMbl, a B KOHTAKTOBBIX OTOPOYKAX -— CpPaCTaHHA TYpMaJjHHa ¢ KBapuem
B BHjle cBO€OGPA3HLIX NOHKUIHTOBBEIX CTPYKTYp. B Kermenuniickom mecrto-
poxaeniy B GJOKOBOM IIerMaTHTe KPHCTAAJbl Liep/a NOCTHrAKT pasmepa
10X4 cm, Toraa Kaxk B anJHTOBOH 30HE OH NpeACTABJIEH NPEHMYLLECTBeHHO
MeJKOKpHCTALIHUeCKOH PasHocThio (51,50 mm). B nermMatntax BepxoBben
p. Ilckema miep.a cocTOMT H3 TOHKOHTOIbUATLIX KPHCTAIOB.

B ckapuax typmaauH oOpa3syer TIOTHbIE CKOMIEHHS, CJ0MEHHBIE 3ep-
HAMH HeNpaBHABLHONH (OpPMBI, pexke XOPOWIO OrpaHeHHbIMH KpHCTanj aMi
pasMepom OT JecsiTbiX jpoJeil 10 2—3 amm. Berpeualores  «TypMadiHHOBLIE
connna» (Ciopenbara).

B KBapueBsX ;KHIdX IMepa Pa3BHT B BiAE HIOJLYATHIX, NPH3IMATHYEC-
KHX M BOJIOKHHCTBIX arperatos, CJAaralomiX paiHaNbHO-JYulCTHEe MYyUuKil, I
«TYPMANHHOBHIX coanly paamepoM ot 1—2 no 10 em. Orgenvhbie Hronbua-
THI@ I NpH3MaTHueckie HHAHBHIAB CO CepHYeCKHMH TPeyroJbHBIMH ceve-
HUAMH 00pasyioT 0ecrnopsifoyHo OPHEHTHPOBaHHbBIE BPOCTKI B KBAaplle, a/ib-
OuTe W APYrHX MHHepanaXx. BeTpewaroTcsl MHKPO3epHHCTbIE MHIOHHTH3HPO-
BauHuble pasznocti (Takenn).

Bo BTOpHUHBIX KBapUHMTaX WIepJ CJAOMKEH HroJb4aThiMil arperatami,
coOPaHHBLIMH B paaHabHO-JIYYHCTEIE NYYKH H cepoantsl (Axram, Onap-
caii, Ulayras s Uarkano-Kypame).

OnruHueckue cBOiiCTBA liep/a HenocTosgHHBL. OTMeuaeTcsi 3HaUHTENbLHOE
KoJebaHHe mokaszaTeneil TNpeJoMJeHHs u aBynpedomJenus: Ng=1,644—
1,680, Ne=1,617—1,648, No—Ne—0,018—0,034 B 3aBHCHMOCTH OT cojep-
Kanusa Fe, Ti, Mn. Typmannn o6a1ajaeT CHALHBIM MIEOXPOH3MOM B pPassiiu-
HBIX TOHAaX, abcopbuus Bcerna No>Ne (taba. 27).

Pentrenorpamma wepaa u3 Ciopenbatst 1 ['aBbsl cOOTBETCTBYET 3TaJOH-
noit. K uneay raaBubix nuHui otHocsitess 3.48(7) u 3.518(6); 2,956(9) u
2,923(9); 2,574(10) u 2,693(10); 2,047 (8); 2,053(9); 1,598(5) u 1,603(6);
1,463(6) n 1,465(5); 1,335(5); u 1,330(3).

XHMHUECKHII cOCTaB IepJa BecbMa H3MeHunB, OTMEYAIOTCH 3HAYHTE/b-
Hble Kojiebanus B COJAEPKAHHH OCHOBHLIX KomnoneHToB — Fe, Mg, Ca u
uteqtoveii. HanGosee BLICOKOH »Kelle3HCTOCTbIO 06JMafaloT IIEPJaBl H3 KBap-
LeBbIX JKHJ H MeTaCOMAaTHTOB, B HHX Takxe OoJee BLICOKOE cojepkKaHie
menoveit 1 THtana. Pasdoctn wepaa, coxepxawmmne 1,76 u 2,07% TiO; B
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OnrHyeckue

Homep obp. Mecero pantus XapaxkTepHcTHEA MHHepaJga
. Akneccopmuprii mar
- Bepxoena p. Kapabay, Hroabuarteie Boimenenns B jamnpodupax
0XKHBI ckion HaTkanab-
CKOro Xp.
— To e, B rpaHuT-nopdupax
— [Oro-3anagnas yacte Yar-| lllecToBarmie kpHcTasabl 3ejieHoBaTto-G6yporo mep-
KajabCKOro Xp. Ja B TPaHHTOHJAX
II. Typmannu
— Aatbiuray, KerMmenun Kpucranarr cuiero TypMmannia BO BHYTpeHHeil wac-
TH HErMaTHTOBOMH FKHJIb!
— Kermenyn, Kaparw6nu- | TypMaiun yepHOro M TEMHO-3€JICHOTO 1IBeTa
CKHE rophl :
- Bepxoene p. Tckema, ToHkne Hroaouku gaunoil 10—12
Yarkaanckne ropul B
— Cyaranyuanar Yepuwiii TypMaauu
= Typmaauu cHHe-4epHOro npeTa
1. Typmannu
- Copennara Typmanuy 4epHoro nBera B MarHe3HalbHBIX CKap-
Hax
IV. Typmaauu B
3154 | Takean, Kypamuuckuii Panuaabno-nyuucTele arperathl 4epHOro TypMmasH
Xp. Ha B JHJ€ KBApL-aJbOHT-reMaTHTOBOrO COCTaBa
3200
377
3383 PanuansHO-AyUHCTBIC Arperathl YePHOro TYPMajnHa
B WKHJIE KBAPH-aAbOHT-réMaTHTOBOrO COCTaBa
3184 | Taxkenmu. KypamuHckuii xp.
1294 | Keukon, KypamuHcknii PannaibHO-1YUHCTBIE CKOTUIEHHA YE€PHOTO TYpMalu-

xp.

Cesepnblii Hyparay, cafi
JKanranbik

3upabyrakckue ropol

cBodcTBa wiepaa

TaGanunma 27

No Ne

No—Ne

[Taeoxponsm

No

Ne

AsTop

Ha B KBAPUEBbLIX NMPOWHAKAX B I'PAHOLHOPHTE
Yepublil TypManHu

TypmarniL Temo-6yporo H TEMHO-3eJeHOr0 IBera

MaTHYECKHIT TYpPMaJHH

1,65 | 1,629
1,664 | 1,631
1663 | 1.636 l

B HerMarurax

1,657 | 1,625
1,666 | 1,640
1,655 | 1,632
1,648 | 1,623
1,658 | 1.630
1,654 | 1,622
1.644 | 1.617
1,654 | 1,626

{ B ckapnax

1,660 I 1,635 I

KBAPUEBBIX Kuiaax

1,668 | 1,644
1,660 | 1,636
1,666 | 1,640
1,662 | 1.632
1,668 | 1,634
1,656 | 1,628
1,652 | 1,630
1,655 | 1,633

0,030

0,032
0,026
0,023
0,025
0,028
0,032
0,027

0,028

0,025

0,024
0,024
0,026
0,030
0,034
0,028
0,022
0,022

Baenuo-roay6oit
Kopuuuesniit

Temuo-6ypatii, nou-
TH YepHBbIIi
Kopuunespiii
Cepo-zenesniii
OIHRKOBO-3€/1eHblii

Temuo-cunui

l Temuo-3enennrit

OJIMBKOBO-3€ TeHBbIil
A0 HEPHOro

Temno-zeneunniii ¢
CHHEBATBLIM OT-
TEHKOM

OINBKOBO-3€1EHBII
JIO 4epHoro

QAHBKOBO-3€M€HbLI
IO 4YepPHOro
(O nMBKOBO-3€/1€eHblli

Tycroii wento-3e-
JEHBIH

Onuskopo-3eaenstii| earopatplii

becuperustit
3eneHoBaTO~CHHRI
Weato-6yphoiil

Kenrosarniii
BecuperHbrit

Caerxa wenrosa-
THf

Caerao-ceprlii ¢
PO30BATHIM OT-
TEHKOM

Crerio-kopuuie-
BRI

Cosomenno-~ikeJ-
ThIi

Crer0-KOpHuHe-
BRI

3enenoparo-0yprili

Myunn, 1966

Koarosa, 1960

[Mosapennwix, 1955

M. T1. 3apesnu

Mouceera, 1969

Mounceena, 1969

Xampabaes, 1958



Homep odp. Mecro BagTua XapaxTepncTika MuHepasa

V. Ty pmanuu

1048 | Kaabmaxkwpip, Kypamiu- Ckonuenuss W TOHKHE MPOCeYKH B H3MEHEeHHBIX

ckuii Xp. CHEHHTAX MEJLHOro=MeCTOPON IeHHs

- Murnuke, 3upabynakckie| Tuesna yepHoro TYpMaalHa B H3MEHEHHOM FpaHuTe
ropni

— KOwno-Hypatuuckuii Ka- | 3enenopato-6ypulii HroapyaTsii TypMaauin B KBapl-
paray TYPMAAHHOBLIX IITOKBEPKAX BI10Jb pasioMa

VI. Teppurenunii

ll Anrpen, Kypamuuckuii

| xp. 6ypoyroapnoe mec-| OTJIOKEHHSX IOPCKOTO BO3PACTA
| TOpOWAeHHE

- To e

— | Kaakanara
| HaTHHIX MOPOJax AeBolld

KBAapLEBLIX KHJaX 3upadynakcknx 1 KapaTioGHHCKHX rop, MOMXKHO OTHECTH
K THTAHOBOIl pPa3HOBHIHOCTH.

[Tlepakl H3 CKAPHOB 3HAYMUTEALHO OTAHYAIOTCHA OT APYrHX reHeTHYecKHX
THoB Gostee BhicokuMm cofepxannem MgO u CaO. Hexortopble pasnocTn
6JIH3KH K ApaBuTY (ananaus o6p. 26, 28, 182).

Ulepapl B3 HErMATHTOB H MarMaThHueckux nopod O6JM3KM  TI0 COCTaBY
(tTaGa. 28). CnektpaabibiM aHAAH30M B MHHepade obHapyKelo MHOTO MpH-
Meceil, M3 HHX K YHCJay nocTossHHBIX oTHocsites Cu, Zn, Be, Ga, Zr, Sn
(0,n—0,00n9%), wactuix — Sr, Ba, Sc, Pb, V, Co, Ni {§,60n—0,0n%), sun-
soguuecknx As, Sb, Bi, Cr, TR, Ag, Li, Rk, Nb, P (0,00n—0,n%). B wep-
Jax us nermatntoB Haykn ormeuena npumeck Li.

ComepKanne HEKOTOPLIX PEAKHX ajJeMeHTOB (e/m) caepyiomee: Ga —
10(1) (Kanemakweip), Rb—7 (lOro-3anaaustit Fnccap), 10 (Kermenun),
52 (Arram); Cs—8 (Axkram), 3 (lOro-3anmamusii Tuccap), Ge — 33
(Oro-3anaauwiit I'mecap); Sn— 300 (Yarkaao-Kypawma).

lepsa npeacraBasger coboil THNNYHBI TPOXOAAUINI MUHepaJ, o6pasylo-
HIUiCT B caMblX PasHoOOGpPasHLIX VCJIOBHAX. B reHeTHuecKOM OTHOIIEHMH
cpead MepJaoB YCTAHOBJAEHH CJAEIVIOUINe THIB: akleccOpEBI mMarmarnde-
CKHI1, CBSI3AHHLIT ¢ NMEerMaTHTaMH, H3BECTKOBLIMH M MarHe3naJbHBIMH cKap-
HaMH, THAPOTEPMa/abHLIMH KBaplLeBbIMH KHJIaMH, rpeii3eHaMH, BTOPHUHBIMH
KBAPUHTAMH, PYACHOCHLIMH METACOMATHTAMH H OC4JA0YHBIMH TOPOZAAMI.

Ak1leccopHbBIfi MarMaTHYeCKHI epJ MPHCYTCTBYET B GOJBIIHHCTEE TPa-
HHTOMAHEIX MaccHBoB KapartioGe, 3upabynaxkckux, HypaTusckux rop n
Kyabmkykray (XampaGaes, 1958; Kymmypanos, 1967; Asumos u ap.,
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Mpogoak. tabanuw 27

Teppirennniit o6 10MOYNBI TYPMATHH B YIACHOCHBIX|

Yraogpareie u caabookaraninie o61oMKH B kap6o- |

! | [1neoxpoism
No Ne No--Ne J Asrop

B MeTacoMartHrax

[,654 1,636 0,018 | Iycro-3eneHnii
1,680 1,648
1,660 1,627 0,033 — =

Becupernniii Banaaoe, 1965
0,032 | Cunnii Jluuenmaiiep, 1967

Tposnos, 1967

TYPMaTHH

1,652 1,631 0,021 |Byposaro-kpemo- | Ceerio-seaenntit | Hukonaesa, 1967
Bblll 1o HEpHOro

1,662 1,636 0,026 | Yepno-3senenniii bypuiii [lerpos, Pybauos,

1960

1,660 1,630 0,030 | Temno-6ypoiii BecuseTHbiil Abpamosnu, 1968

1970), B wro-3anagneix oTporax [mccapcxoro xp. (Xodaomnos, 1962), B Uat-
kanbckoM (Cuunuein, 1937; Bomnosukona, 1958; Koanosa, 1960) n Kypa-
mutckoM (Eanceesa, 1957; Aiisenmrar, 1967; Asumos n pp. 1970) xpedrax.
Conep:Kanue wWwepaa B MarmMatndecknx nopopax 0.1—28 efr.

Uleps B mermMartuTax pasHbLIX PervoOHOB paclpocTPaHeH HEPaBHOMEPHO:
B KapaTioOHHCKNX ropax M OTAEJbHBIX MNOJAAX 3anajaHoro YabekucraHa
(Hayka, Cyanranyusgar, Keryenun) TypMa/luH $BJAETCS LIHPOKO pacipo-
CTPAaHEHHBLIM MHHEPAIOM, HE3HAUHTE/ILHYIO POJb OH HIpaeT B NerMaTHTax
Aarpintay (3anaeranos, 1935; KypGaros, 1935; n np.) u Ilckema — mpe-
uMmyuiecTsenno 8 AHay/dbranckom nermatntoBoM noJe (Kaiisep, 1937; Ilo-
BapeHHbx, 1955), copeplieHHO OTCYTCTBYET B NErMaTHTOBHIX KHaIaX Dapk-
paka (Oiiranurckoe pyaHoe noJe).

B nermartnrtax TypMaJiH TECHO acCOUUHDPYET ¢ KBapieM, MYCKOBHTOM,
MOJEBBIMH [INATAMH, PerKe ¢ JelHI0AHTOM, TPAHATOM, anaTHTOM, albOHTOM
u ap. TypMmanuu 3aMeliaer KaJueBhie [O/IeBble WINAaTbhl H MJIarHOKIasbl H
COJEPKHT PeJIHKTHl KBapua, cena u Apyrux MuHepasos.

B nmermaturtax BepxoBbeB p. IlckeMa TOHKHE HrOJIbUaTLIC KPHCTAMJE
wiepsa obpacraloT AbLIMYATHI KBapll, KaJHeBbIe MoJieBble HMATH U adbOHT.
XapaxkTepHo, 4To HCOJIOHYKH ILepJaa BKJAOUEHBl TOJLKO B caMble nepudepu-
YecKHe 4acTH KPHCTaJloB aJbOuTa, a HHOTAA TOpYaT U3 HHX HaApYXKY B
BH/E KOPOTKHX YepHLiX merouek ([ToBapenunix, 1955).

B ckapHax Y3bekncrana TypMaJiHH BCTPeYaeTcs L0BOMbHO pelko: B Koii-
tawe, Affnazapare (Adayanaes, 1947), a rakxke B Ciopenbare n Yakblika-
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asine. Ha mecropoxaenny Ciopenbata OH OTMEUaercs B MHPOKCEHOBBIX H
3MUAOT-TIHPORCEHOBLIX cKapHax (Mectamu 10 50%).

BsanmooTHOIIEHHST MHHEPAJOB B CKapHaX MOKAa3bIBAIOT, UTO TYPMaJnH
BLIIE/IETCS T10CAe THPOKCEeHa H 3MUA0Ta, HO paHblie KBapla.

XHMHUecKHH coCcTaB

Typmanuu-kBapleBble rHAPOTEpMaTbHEIe MHJIb MHPOKO paclpocTpa-
nensl B Yartkamno-KypamuHckoM pernone n 3amajgHom YaGekucrae. B Ta-
KelH B npejesax raiiHaKKaHCKOH TpynMbl MBIULIKOBBIX MECTOPOMKACHHI B
KypaMuHCKOM Xp. OTMEHalOTCH KHJIbl TYPMAaJHH-KBapIeBOTO H TYpPMaJiH-

wepna, Bec % Ta6bauuma 28

Hlepa axueccopnmii Illepa ua merMaTHTOR
MarMaTHYeCKHH

Komnonent Hyparay H‘l.{yy;.lr[;';' Hyparay iﬂﬂ:ﬁ%";};""r' Kapa'l;];}ﬁ:;]iﬂcue
gy 9423 8041 8143 459 725 537

$i0, 36,98 | 36,30 ' 37,30 36,50 35,80 36,96 35,81
TiO, 0,15 0,36 1.25 0,13 0,00 0,45 0,95
B:0; 9,98 | 10,88 9,95 9,70 10,09 10,52 10,40
Alggg 36,38 Ilié,gg 36,67 36,39 33,80 33,08 31,94
Fey 0y 13,28 ,49 = y 13,82 10,74 11,87
FeO ) 0'go | 12,80 } | 14,08 } 1,26 15 | 1015
MnO 0,03 0,00 0,08 0,07 0,00 0,17 0,14
MgO 1,74 2,62 1,40 2007 1,88 2,60 2,52
CaO 1,00 2,50 0,40 1,20 1,00 1,10 2,60
BeO - — - — G, — —_
Na,O 0,17 0,20 0,10 0,08 1,68 1,33 1,33
Kg% 0,04 0,43 0,05 0,04 0,45 0,78 0,51
Li; — — = — — = —
F — - — - - 0,58 0,32
P.O; 0,08 0,07 0,00 — - — —
+H.0 0,36 0,77 0,45 0,30 - - —
CyuMma: 100,71 | 99,41 | 99,65 [100,56 99,78 99,46 99,54
—0O=F, 0,24 0,13
CymmMma 99,22 99,41
JlaGoparo- WUl u T AH ¥Y3CCP Vareoayn- Wl u TAH

pus paBienne
AHamnTHK E. ®. Kacbanosa E. &. Kacba
Asrop Asumos, Aiizenwtaar u gp., 1970 Kyuykosa Xampa
Hcmaniaos

u ap., 1971 19

epa mupoko passut B rpeiizenax lOro-3anagunoro I'mccapa B ¥piok-
auHckoM Maccuie ([onoBun, KauGaedi, 1969) u 3anaanoro Ys6eknctana —
B ropax Kapartio6e, Kaparay, Kyasmxykray u Cunrabe (JIsmenko, 1939;
Xampa6aes, 1958), peako BcTpeuaercss B rpeisenax KypamuHckoro xp.
(l'aBa).
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Illepn us ckapuos Llepn u3 kBAPUEBLIX KM
Hartkais- maaa?igii;"j YaTxadb- Kapatoonuckne 3upabynaKckue Kypamunckih
Cruil Xp. Xp. CKuil Xp. ropu rops Xp.
26 J 28 29 365 370 193 182 4068 1294
36,64 41,33 | 36,21 34,00 39,94 (36,12 37,10 34,72 35,60
0,23 — 0,75 2,07 1,37 | 1,76 0,27 0,24 0,63
11,48 7,64 9,02 10,67 9,11 9,80 5,02 10,63 11,49
27,92 22,82 26,34 31,07 22,30 (27,88 32,41 23,61 26,32
4,15 9,84 10,34 13,33 14,88 (15,19 6,48 0,32 0,00
4,51 0,82 3,46 1,41 2,24 1,41 1,44 17,94 15,70
= 0,10 | 005 0.30 0,08 [ 0,20 — 0,05 0,06
10,30 10,15 7,10 3,02 5,28 | 2,97 9,00 5,11 4,50
2,07 6,90 4,56 0,00 0,80 | 0,00 5,06 2,61 2,40
— — — 0,06 — 0,10 -_ — —
1,97 0,55 0,13 1,43 0,58 0,50 0,80 2,00 1,23
0,26 — 0,08 1,12 1,07 | 1,38 0,39 0,00 0,00
= — 0,04 | 0,06 el =l = =
0,75 0,20 | 1,20 | o088 | 1,34 |07 22| 275 | 197
99, 88 100,35 99,78 99,42 100,73 |98,04| 100,17 99,08 99,90
0,03 0,73
99,39 100,00
YaCcp CAUTCMMC WUl u ' AH V3CCP MI* ¥aCCP
HOBa H. W. |E. &, Cnu-
Casinuna| pujionosa I1. JI. Tlpuxuanko T. T. Myxoea
Haes, Otpolenko n Jap. XampaGaes, 1958 HMemannon Momnceesa,
1971 1971 1969
58

aJbOHTOBOrO COCTABA B aCCOLHALMM C TeMATHTOM H eJHHMUHLIMH 3epHaMH
KaCCHTEPHTA, anaTuTa, unpxoHa u cgena (dworaes, 1934; Hacaenos, 1935;
Boabdceon, 1936; Kopoanesa, 1941; Mouceesa, 1969). Onu 3aneraior B kpae-
BOH uactu KpynHoro Anmabynakckoro rpaHofHOpHTOBOro HHTpysuBa (Cg).
MomHoCTh KUA 0T HecKOABKHX 10 70 c¢m, Aanna po 100 m. Typmanaun B HHX
cllaraerT mpephIBHCTHIe JHH3bl W rHespa. OH 3aMemiaer aJabOHT, a caMm KOp-
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Ilposoaxenue 1Taba 28

Illepa us nro-
PHYHBIX KRap- Llepa u3 metacoMaTHTOB
HHTOB
Komnonenr Kapasauray, UATKAALCKHA XP. Cyaran-
AxTaw yuanar
2929 4 x XX 34 0
Si0, 36,30 35,05 34,44 37,68 37.01 34,95
TiO, 0,36 0,15 - - 0,91 0,60
B.0O; 9,08 10,40 8,72 8,70 8,10 9,80
Al O, 38,00 3‘_:.?.4 26,20 28,40 23,38 35,20
Fe,0, .24 2,36 ’ 12,12 1,10
FeO 16,00 1408 | 2200 } 18,00 | 5.73 1043
MnO 0,00 0,03 0,07 a,10 0,25 0,04
MgO 1,30 1,10 2,53 3,62 7,00 3,10
Ca0 2,00 0,02 1,00 1,20 1,32 0,75
BeO — - — - — —
Na.O 2,29 1,10 2,62 0,14 0,95 0,51
K-0 0,14 0,52 0,38 0,20 1,01 0,80
Li,O - 0,40 - - — —
B — 0,21 — — — —
P.O; — == = — - -
+H.0 2,45 3.13 1,91 1,80 0,16 2,49
CymmMma 99,87 100,79 100,05 99,84 99,97 99,67
—0=F, 0,08
Cymma 100,71
Jladoparo- Ul u TAH [CAUTUMC | W w TAH ¥3 CCP  CAUI'MMC —
pus YaCCP
Anaantug E. ®. Kace- | H. HU. Casn- E. H. Cnu- —
SIHOBA, nuna PHAOHOBA
AsTop Manceesa, | Orpoulenko [oaosuu n ap., OTpoienko,
1969 n ap., 1971 1969 n ap., 1971

IlMTpumevanne: O6p. 8357—A—rtemuo-3eqenble  KPHCTAAnLl B rpaunte  Axrayc-
KOro HHTpysnsa, 9423—typmaaun B Menkozepunctom rpanure To3bynakcKoro uutpysusa,
8041 n 8143 —uepuntii Typmaann B nermarutax AxTayckoro untpysusa 459-—npusmartn-
YeckHe KPUCTAXIb uepuoro typmaanna B mermarnrax Kermenun, 725—kopoTkoctondua-
ThIE yepHble KPUCTaint TypmMainua B mermarutax Kaparwobe, 537 —KpynHOKpHCTALIH-
uecKuil uepublii TypMaiun w3 Kywmrana, 26 —uepuniit TypMaiun B 0OKOJOCKAPHOBOIT mopo-
e 28—uepublii TYPMaAuH B MarHeaHanbHbix ckapuax, 20—udepHblii TYpMaiHH B H3BecT-
HAKOBLIX CKapHax, 365——typMaini B KBapueBblX :Kuaax, 570 —Typmaiun B MNO3THHX Typ-
MaJIHHOBO-KBAPUEBLIX ¥uiax, 193 - TypManauy vepHOro uBeTa B pavHUX TYPMaJHHOBO-
KBapleBbiX muaax, 182 —npoxuiku H BKkpamiennocTh B Mpamope, 4068—uepuniii typma-
JIHH B KM€ Kpapu-albGuT-reMaTnToBOro coctapa B  AaMaBynakckoMm rpanoJlHOPHTOBOM
maccuse, 1294 —NpoMHAKH KBapLU-TYPMaAHHOBOrO cocTaBa B KeHKOJAbCKOM IpanoiHopH-
TOBOM MaccHse, 2929—rne3na uepHOro TYpMaJuHa CpeiH BTOPHYNBIX KBapUHTOB, 44 —uep-
Hblil TYPMaJHH B KBapueBoil iuje, 06p. X, XX— arperat CnyTraHHO-BOJOKHHCTOrO H HroJb-
YaTOro 4epHOro TYpMaiyHa B pyJAHOM lTOoKBepke, 39—3enenoBato-Oypulii  Typmaauu B
KBapueBO-TYPMAIHHOBLIX MeTacomatutax, 50—uepHblii TypMaiuH B 1eCYalo-IJIHHHCTHIX
cranuax,
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poanpyetes OHOTHTOM. OKATANHBIC TAJALKI 113 TAKEANICKUX TYPMa/JHiloBbIX
A BeTpeuaioTest B 0GasanblblX KOHTJOMepaTax uypaocaiickoit sddysns-
woit cenrol (Py). B Kenkoabckom rpanoanopurosom Mmaccuse (Ci) (Kypa-
MHHCKHI Xp.) pelKHe TYPMaJHHOBLIC MHJIKH aCCOLHIPYIOT ¢ KBAPLEM, ab-
OHTOM, KAJAbLUTCM, OHOTHTOM M T€MATHTOM, MOULHOCTLIO oT 1—2 ¢m 1o 1 .

B Bepxosbax p. Hapaxa cpeanm  dean3nutoB MHHOYJIaKCKON  CBHTDI
(C1—Cs) umenTes MNUITKH MOLHOCTBIO 2—D5 M M TrHesjla 4epHoro mepJa
pasmepom 1-—3 cm. B 3anaanom Yaoekucrane B KapatioGe, 3upabynak-
CKHX TOpax B FPaHHTONAAX LIMPOKO Pa3BHTLl KBAPIEBLIC KL ¢ TYpMaJsiu-
Hom (XampaOaen, 1959). XapakrepHoil oco0eHHOCTBIO HX COCTaBa SBJIAET-
cst TIeBBIIEHHOE cofep:Kanne TuTana (1,76—2,07% TiO,).

Lilepsa BO BTOPHUHBLIX KBAPLHTAX B 3aMETHLIX KOJHUYECTBAX YCTalOB/EH
B Axrame (xp. Kapxauray) u B neSoanmux — B I'ape (Onapcait) n Anma-
Joike (ITayraz). On npuypoued K cepHUHTOBLIM  DasHOCTAM KBapuliTos,
B KOTOPBIX BLIAEJSIETCS B BIJle BKPAINICHHOCTH, MEIKIX FHe3L H AKILIOK.

Typvaaun B KBapuHTaX COMPOBOKAAETCH CCPHIHTOM, KBapLem, Anac-
NCPeM, KOTOPBLI OH 3aMelldaeT, a caMm 3aMelllaeTcss JUOMOPTbEPHTOM M Ce-
PUHILHTOM.

B Kypawnuckom xp. nasecten B meracomatnrax Aamansika (Kaabma-
seip), Kapakne n Taxkean, 8 Uatkaabckom xp. B Tawkeckene, B 3anaanom
Yabekucraue B Kapuade.

B Kanpmaxsipe cuennto-anopuroselil (Ce) Maccup B 3HAUHTETLHOI
CTENCHH TYPMAJHHH3NPOBAL 11 OHOTHTH3HPOBAH. TypMaaHH 3aMCLLACT TeM-
HOUBETHLIE MHHEPAJbl H BbLILCANETCH B TOHKHX npoceuxkax. B pafione [odab-
Jlypaila B CHeHHTC-ANOPHTOBOM MACCHBE HMCETCH #Kiia TypMmalii-KBaplie-
Boro coctasa moutnocteio 0,3 m ([lioraen, 1935; Benpaann, 1938; Kopoaes,
1940; Mouceesa, 1947; Banaaos, 1965).

B Takenn Bvellaomue rpaHolHOPUTE BAOAL KOHTAKTA ¢ 3 y3HBHLL-
MI CBHTAMH MOUHOCTEIO 200 M TypMaamHu3uposalu 1 OHOTHTH3HPOBAULL.
TypMaaun coBMCCTHO ¢ KBAPLEM 3d@MCLLACT NOPOA00GPA3VIOLUIHC TOJEBbIC
WNATL WM BHIACASCTCH B BHAE ToHYaiimux mpoceuexk (Monceesa, 1956).

B Kapakuunckom pyjsHom node B cianuax, anie3dtoBuiX nopdupax n
Tv(pax (1)) Haxonateq KBapu-TypMaJHHOBbie KHI00Gpa3HbLIC Tesla H TrHe3-
na. Coﬂcpmam[e rypmaanda B nopogax 10—30%, a B oTaeabHLIX cayuasx
70%. Ha typMaanuniupoBanbble NOPOAL HAKIAALIBAETCH KBAapU-MHPHT-ap-
CCHOMUPHUT-NHPPOTHH-XAAbKOONPHTOBAS MuHepaauzaunst (Dnunckui, 1964,
1970).

B Tamkeckene TvpMmaant — 0JHH 03 OCHOBHBIX MHHEPaJOB NpeapyaHO-
ro n3MeHeHust nopod. Berpeyaercs B Go0JbWIOM KOJHYECTBE B PYAHBIX IITOK-
BEPKOBLIX 30HAX CpPe/Lll TPAHOAHOPHTOR, ACCOUMHPYET ¢ MarHeTHTOM, rema-
THTOM, OpPTOK.1a30M H aabGutoM ([onosanos, 1964; u ap.).

Keapu-rypvanunoBsie 1 IOYTH MOHOMHHEPAJLHbIE TYPMaJHHOBBle Mpo-
AHAKH PAa3BHTEL B KOHTAKTOBOIl 30He KBAPLEBLIX AHOPHTOB C JHNAPHUTOBLI-
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mMu nopdupamu B 3anaanoli vactn Yartraabekoro xp. (Hlaiinancknii maccus.
H Ap.). Anajsoruunbie o6pa3oBalisi, HHOFAA € TEMATHTOM, Y4CTO BCTPEYAIOT-
csi B ClIOpeHbaTHHCKOM I'PAHOLIOPHTOBOM MaccHBe.

B 3anaanom Yatexucrane M. X. Xampadaes (1958) Buijeasier panHue:
TYPMaJHHOBLIE TOPOJbl, TATOTEIOWHE K OoJiee rayGHHHBIM HHTPY3HBAM, H
GoJiee MO3jlNe TYpMaanH-KBaplleBbie JKHJAbL. NXapaKTepHoil uepToil paHHero
TYpMaJHHa ABJIAETCs TeCHAdg ACCOLMAUMA ¢ MerMaTHTOBBIMH Il TPeii3cHOBI-
MH oOpasoBanuaMiu. TypMannHOBbIe TPaHHTOHILL HEKOTOPLIX KOMILIEKCOR:
Kapartio6unckux, 3upadyaakckux, Hypatnucknx rop comepmat ao 0,30—
0,40% B,0;. Eume Goabwias KOHUeHTpauusi 6Gopa OTMEHAETCH B ZKHJIbHBIX
daunax, aJsckiTax, ABYCIIOAAHBIX FPAHNTAX H APYrHX TYpPMAaJlHiI3HPOBaH-
HLIX MOPOAaxX, B KOTOPBIX Typmatuua cotepaxures 10—15, a mecramn
0 :10%

Iupoko passut wepa B KBapI-TYPMAJIUHOBHIX IHTOKBEpPKAX, obpaso-
BABUINXCH B 30HAX NOBLILEHHON TPEIHHOBATOCTH BAOIL KPYNHBIX PA310OMOB
cpean mnecuano-caannesnix Toau IO0xuo-Hyparuiekux rop, rie on accoiii-
pyer ¢ apceHOMHPHTOM, BOJIbMPAMHTOM, LIEeTHTOM, KACCHTCPHTOM H 30J0-
tom (Tposuos, 1967).

B KapnaOGckoM 0J0BOPYIHOM MECTOPOACICHHII B PVANBIX 30HAX Cpean
pacc/aHUOBAHHLIX KB&PI-CEPUILHTOBLIX NOPOA HAPALY C KaCCHTECPUTOM, pe-
JHKTaMi adpbHTa, KaJdHeBbIM MOJEBLIM INATOM OTMEYAESTCSl TOHKOHFOAbYA-
TR 3eqenblil rypmanun. Hecaenosanus 1. X, Xampataesa (1958) noxasa-
JIH TaKYI0 MOCJELOBATEALHOCTh MHHepal1oo0pa3oBaHls: rpeiizeHnzanng, ce-
pHUHTH3AUNA, OTJIOKEHHE CEepPOTo KBAaplla ¢ KaccHTepHToM, obpasoBaHue
NO3JHHX TYPMAJIHH-KBAPLEBBIX KU1

Teppurenunlit weps B HE3HAYNTCJAbHBIX KOJIUECTBAX MPHCYTCTBYET B
pasHooOpa3HbIX OCANOUHBIX 11 0CAZLOYHO-MeTaMopdhH30BaHHbX noponax 3a-
naguoro YabGexucrana B Buie obaomounHbX zepen (Cemdienkuil, Qcynosa,
1940; TaGpunaban, 1949; babGaes, 1954; XawmpaGaes, 1958, Masagnos n
['punnes, 1960; u ap.).

B ocamounbix mopoaax BCTpeuaeTcss TakyKe avTHreHHBHT Typmadann (Ba-
Gaen, 1954, 1955; Beprynos, 1955), o6pasyiomuil nroasuartele GopMbl Ha-
pactanns Ha oBJOMOYHBIX 3epHAX TOro ke MuHepada, B ocazounblx kap-
GoHATHLIX MOPOAAX CPellHero H BepxHero aesona rop Kaakanara cpean
TEPPHIEeHHLIX MHHEpPaJoOB PasBHT TYPMaJ/iH B BHJAE YIJOBATHIX 00GJOMKOB H
caabookatannex npuaM (Adpamosuy, 1968).

Ha Aurpenckom xkaoanHoBo-yroJsHoM Mectopoxaennn (Kypamunckuii
Xp.) B BOJIBIIMHCTBE NOPOJ VIVIEHOCHBIX OTJOYKEHHII CPELHEPCKOTO BO3-
pacta Hapsily ¢ TEPPHIeHHLIMH 3epHaMu 06.10MoOuHOMT (DOPMBI BCTpeuaeTcd
ayTHreHHbll TYPMaJHH B Bille PanauabHO-AYUHCTHIX ATPEraToB ¢ GOHJIbHBI-
MH yrasceTeiMi Braodennsimu (Hukonaesa, 1967; Ilerpos, Py6auosn, 1960).
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Jipaut—Na(Mg,Fe); Al [Si.O;] [BO;]; (OH),

Hpasnt nssecten B Cesepnom Hyparay B Temnpradyxe

V-apaBut

(Bapanos,

1951), B KuisblikymMax Ha 30J0TOpyAHOM Mectoposaennn Mypynray (Ue-
6orapes, HeGorapea, 1971), s KapartioGe (Orpomenxo n np., 1971), 8 Aa-
Maablke Ha MectopoxiaeHin Kaabmaxwip (Bapanos, 1965), [dapbase (Aa-
pukes, 1958), 8B Kypycae (Monceesa, 1969) B Kypamunckux ropax.

aﬁ\
s

I pasut o6pasyer na0THLIE
TOHKO3€PHHCTLIE H CNYTAHHO-
BOJIOKHHCTLIE arperarTsbl il KpH-
CTaMJIbl MTOJ1bYaTOr0 M MpH3-
MaTtHyeckoro raburyca (puc.
40) c Tpurona/IbHLIMH H NCEB-
JOTeKCaroHaJbHbIMil CcedeHns-
mu (Mypyuray).

Munepan cepoBaro-Gypo-
ro, CBeT/JO-KOpHYHeBOro, Oy-
pPOBATO-PO30BOrO, 3€J1€HOBATO-
roayGoro uBera, HHOria Oec-
useruslit (Mypyuray), B Aa-
MaJiblke — 3eJleHblil  pasHbIxX
OTTEHKOB. ¥ eabHblil Bec 3,078
(Temupkadyk); 3,09 (My-
pynTay).

JpaBut 01HOOCHBIT OTpH-
narenbublii. B wandax Gec-
UBETHBI HJIH MJIE0XpOHpYeT
B MKeJTHIX H KOpPHYHEBHIX TO-

o

Pic. 40. Kpucraaae Typmaiuia na
(no C. T. Banaaosy).

Temuprabyxa

Hax. Ilokasarein npenoMaeHuss 1 JBYNpeJoMJIeHHS HeCKOJIbKO KOJae6ai0Tes

B 3dBHCHMOCTH OT cOCTaBa:

lioxep Mecmo sastmust
oap. oIpasia
Jlap6aza, Kypa-
MHHCKHH X].
2878 Kanabmaknip, Ky-
PaMHHCKRI X].
2475 Kypycaii, Kypa-
MHHCKIIT X].
163 Temnpradyk, Ce-
nepuwiii Hyparay
631/21  Kapatwobe
— Mypyuray, Kii-
SHLIKYMbl
= To we

No Ne Ne—Ne Asmaop

1,651 1,685 0,018 HKapukos, 1958

1,630 1,615 0,015 Lanaaos, 1965

1,657 1,620 0,027 Mounceesa, 1969

1,635 1,618 0,017 Eananon, 19051

1,651 1,631 0,020 Otpoumenko s
noap., 1971 :

1,626— 1,618— 0,018— YeGorapes u up.,-

1,643 1,622 0,021 1971

1,640 1,620 0,020 3apenbo, 1968
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Ipasit oTa1uaeTcst NOBLILIEHNBIM cojepkaniem rianHozema (39,37%)
It HH3KOI KoHuWeHTpamneli okucaos  xpomocdopos  (1,13%), coaepmxanne
:\f‘go o T"-’? (:'IL_\ %

Kosnonenm Cesepuuit Iypamay, KNotsvearyaun,
Temupradyi Mypynmay
olp. 163  oip. 206 *

Si0, 37,73 37,08 38,90
TiO, — 2,16 0,93
B.O, 8,68 9,42 11,18
ALO, 31,88 29, 66 30,37
V.0y 5,76 = —
Fe.O, — 5,15 0,20
FeO 0,82 1,67 -
MnO - 0,28 0,00
MgO 8,96 8,91 T2
CaO 2.14 0,60 0,00
Na.,O 1570 1,38 1,32
K.0 0,53 0,71 0,35
B 0,13 0,73 —

+H.0 1,67 1,60 0,15

Cymwma 100,00 100,31 99.92
—F.=0 — 0,31
Cymuma — 100,00 -

Ya. sec 3,058 3,078 3,09

Jladopatopusn HUrul’ AH YsCCP
AHaanTHK E. €. Kace- [1. JI. [Ipu- E. &. Kack-

AHOBA XHJ1bKO SLHOBA
Astop bBanaaon, Heborapen
1951 i oap. 1971

CriexTpadbibiv aHanusoM B aApaBinte MypyHTay yCTaHOBJICHL! Cielylo-
wue npumecn: V, Cr, Sr, As (0,00—0,n%); Zr, Ni, W, Pb, Zn, Bi (0,0n%);
Ag, Be, Y, Yb, Mo, Cu, Ga, Co, Sn (cn. 0,00n%). Ilpobupuriv anannzom
B MuHepaJae n3 Mypyurtay ycranopaeno 7 2/t Ag, 3oa0to otcyrcrByer. B
apasute Kypycas npucyrcreyior Cu, Sr, Ga, Ti, Sn, Pb, V, Mn, Fe, Cr, Ni.

Penrrenorpamma apaeuta n3 TemupkaOGyka COOTBETCTBYET 3ITAJIOHHOM.
K umeay raasHbix Jauupit  otHocstes:  2,549(9);  2,030(8); 1,897(7);
1,590(8); 1,495(9); 1,447 (8); 1,408(8); 1,270(9).

Hpasur 8 Mypyuray oGpasyer BeTBHCTble MPOKIIKH MOLIHOCTBIO OT
0,1—2 mm 10 HECKOJLKHX CAHTHMETPOB M THe3la, (OpMHPYIOLIHE MHOTO-
yircaeHHble WTokBepKi., OTmeuaores KiooGpasnbie GpPeKuHH, B KOTOPBIX
GOJOMKH KBapla LeMeHTHPYIOTCS ApaBHTOM. [[paBuT HAaKJIaAbIBAeTCA HA 30-
JOTOHOCHLIIT KBApL, I €ro NpOCeUKH MepecexaioT MUPHT — apceHONHPHTOBbIE
HPOXKHIKIL

B Kypamnuckom Xp. ApaBHT npHypoueH K Marie3HajbHLIM CKapHaM
(Kancaifi, Kypycait), B koTopbiX ol ciaraer HeGo blIHe raessa.
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Ha aeano-moandacHoBOM MecTOPOMKACHHN KadbMakbip APaBiut Bbiic-
JACTCH B AKILIKAX PA3HOTO COCTABA ¢ PYAHON Mililepaansatiei.

V-rypmaaun (apasnt) yetanosaen C. T. Baaaaoswm (1951). B Teninp-
kabOyke B Cesepo-Hypatnuexom xp. Bawnaaniicopepxauinii Boicokomarne-
3HATLHLL TYpMadii (5,76% V203) caaraer zannbatijinl KBAPLEBLIX KILT 11
CKONJeHst B porosikax. B kBapiesblx miniax ofpasver uneGodbliie cKon-
JeHHsl TOHREX HroJouek pasmeponm a0 0,80,2—0.5 mm, cpocnses ¢ kBap-
nem. Leer Genmii, Gaeck weaxopuerthiil. Yaeapanifi pec 3,058, Tliaeoxpousy
no No Ovpulil, no Ne cserao-senennlii. PeutreHorpasma V-apasuta 6.13ka
K aApaButopoil. aasuwie annnn caeaytowne: 2,546(8), 2,018(7); 1,895(7);
1,584 (6): 1,495(7): 1,406(7); 1,273(7);

Ti-ipasur (TiO; —2,16%) ycranoraen C. T. bBaganoswim (1951) B
TypMadii-KBapuesux xinax s Temuprabyke. Miuticpaa ueploro useta.

Banbant - Na(Li,Al),Al [Si,0,] [BO,], (OH),

PyGennut

Savdant nssecren B 3anaince™  Vabexucrane (Ortpouedko noap.,
1971), n wro-sanajuinx otporax [uccapekoro xpedra (Mummmmszos n ap.,
1971), Uarkadascknx ropax (Heaknmanos, u ap. 1965) n 8 I0muo-Tamwik-
ckoit aenpeccun (IMonos, Canwros, 1962; [Monos, 1964).

DaudanT OTHOCHTCS K HHCAY AOBOJALHO PEIKHX MIHepadcB. B rexern-
YECKOM OTHOMICHIIH NPEICTABJICH ABYM#A THIAMH: HAPOTEPMAalbHbIM I OCa-
JLOUHBIM.

I'naportepymaasuuiii sab6ant Berpeuen B 3anaaiom YiGexncrane B Ka-
patiobe (Ortpowenko n ap., 1971). O6pa3yer npoXuAKH I KHIB B aab0il-
TH3HPOBAHIBIX TPAHITONAAX B NapareHeTHUeCKoll accolnain ¢ aiabhilToMm,
KBApLEM, aimatiHToM, WHPKOHOM. 3epHa HenpaBHALHOI (OPMBI 1 KOPOTKO-
NPHIMATHUECKIE KPHCTALIbI 3e/1eHOBATO-7KEITOTO 11BETA.

XHMIUeCKHIl cocTaR MiHepata XapaKTepHayercst BLICOKHM COJepiKi-
HHEM aTIOMIUHNS, MOBbILEHHLIM MeA0ueil U HIE3KHM MAarius 1i OKHCJIOB Xpo-
mMogopes.

Jlannple XUMRUECKOTO 4HAIN3a JKENTOBATO-3eeHOro siabdanta n3 30H
aapburuzamwin B Kapatiobe (o6p. 631/21) caeaviouuie (Bec.%): SiOp —
37,20; TiO:— 0,08; BsO3 — 10,52; Al,03 — 39,48; Fe,05 — 0,93: FeO —
3,82; MnO — 0,97; CaO — 0,50; MgO — 0,41; K.,O0— 0.17; Na.,O — 2,68;
LisO — 0,08, =H,O — 2,19; F — 0,10, cymma 99,99; —O=F, — 0.44; uro-
ro 99,45; ananurnk E. H. Cnupngonosa (Otpoutenko u ap., 1971).

Aaubant ocajouHcro THNA (ayTHCCHHLIN), BCTpeyaercss AOBOJLHO uac-
TO, HO B HEBOJBLILNX KOJanuecTBAX. AYTHIEHHEI 31b0aHT HAXOANTCA B TOJ-
e KaMeHHOMl cOoH BepPXHEIOPCKOil raJjorenuoil gopMauunn, sajteraioniei Ha
6oasmon nromaan wora Cpeasenn Aami. Bnepsuoie soiasacu B, C. Tlonoseim
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B lOxkno-Tamxukekoit nenpeccnun na teppurtopin Tamxnkicrana (llonos,
Canwikos, 1962; Tlonos, 1964), a 3atem u B ¥Y30ekucraie B 0ro-3anaaibx
orporax l'nccapckoro xp. (Mwnnazes n ap., 1969). Berpeuaercs s kaitHo-
30fickux mogaccax B pafione Cymcapa (BeprtyHon. 1956) 1 B u3Becrtnsikax
Uatkaasckoro xp. (Mcaknmanos, Myxamemxanos, 1965).

B coasx sapbaut cOpazyer perenepaulHCHHbLIC HAPOCTLL rpedeH4aTOl
(hopMBl HZ TEPPHTEHHBLIX 3epHAX TYpMaJdiiEa H OAHHOYHbIE AJHHHOTIPH3IMA-
THUECKHE KPHCTAMMHKH, HEPEeAKO YBeHYAHHLIC Ha 00OHX KOHLAX TpaHsMi
nupamuabl,  Pasmepsl  Hanbonee  KPYNHLIX  KPHCTAI0B  AOCTHTAIOT
0,2%0,02 smm.

B moaaccax 3ab6anT orMeuaeTcs B BHAe He(OJbIUIX CPOCTKOB H c(e-
POJIMTOB, B H3BECTHAKAX — MPH3IMATHUCCKHUX KPHCTAAIOB.

LiBer sencubiil, GecuBeTHblii (axpouTt). B wmandax mieoxponpyer B
OJIeIHBIX CHHEBATHIX, 3€Je€HOBATHIX W GeCHBETHLIN TOHAX.

Mecmo szamus Xapaxmepucmura No Nz No Ne Asmop
oop. AMuHepaia

Cywmecap, Yar- Cpoctku u chepoaurs 1,646 1,620 0,026 Bepryuon, 1956
KaJIbCKHH Xp. aYTHIEHHOrO 3ab0anTa
B KaiiHO30/ICKHX MOJ4ccax
Xoawamymun  Meakue npuzMarnveckwe 1,693 1,621 0,012 [Monos, 1964
KPHCTAAAbl ayTHIEHIIOrO
3160aHTa B KaMeHHOI

conn
Yartkaabckuil  [Tpu3avaTHyeckue Kpmuc- 1,648 1,627 0,021 HMceakxanon,
Xp. Tanan B H3secruskax C,; Myxamenanos.
1965
Poszosuiil TypMaann — py0enant BeTpeueH Ha mectopomaenun Hayka

B nermMatnrax. [Ipn nuskom copepxauun Mg u Fe B Hem (no aauHbimM noay-
KOJIHUECTBEHHOTO CHEKTPAdbHOTO aHaAn3d) NOCTOSHHO NpPHCYTCTBYIOT Li
(okoao 1%) n Mn (0,71%), noBeilieHo copep:Kanie weoueil 1 HH3KOE KO-
JHYECTBO OKHC/I0B XpPOMOGOPOB.

AnbGanT accollMHpyeT ¢ ajdbOHTOM, KBAPLEM, anaTHToM, LWHPKOHOM.

M3 munepanoB TypMa/JuHOBOIT rpynnsl Hanbogee WIPOKO pacipocTpa-
Hen wepJa. On npeacrasied pazHooOpa3HBEIMH reHeTndueckumn tiunamu. JIpa-
BUT 0ObIUHO CBA3aH ¢ PYAHOH MHHepaJH3alueil. JaIbdauT Kak peikHii MiHe-
paJa BecTpeydeTcs B coasix M Meracomarntax. Py@eagnt — MuHepaa ner-
MAaTHTOB.

Fpynna 6aoruta
Axcuunt Ca, (Fe’* , Mn) AL[BO,] [Si,0,.] (OH)
Axcunnt ussecren B Yartkano-Kypamuucknx ropax: B opyaeHe/bIX

ckapHax Anrsiuronkana (Bartaaos, 1940), na Bomopasnene Yatkamanckoro
xp. B BepxoBbsix Kaparopcas (Jlonatnn, 1960), Tawmbynaxe, Hokanamoy-
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naxe, Yertoiian, Boxopasaeasnom (Otpoutenko u ap., 1970). M. X. Xawm-
paGaes (1958) onucaa akcwunT n3 3anaanoro Vibexucrana B cKapHHpO-
BauHelXx nermatntax I1arnuke-Boao (KapartwoOHHCKIe TOpbl) 1t B merMarti-
ToBON MKuae Hanraan (3npadynakckie ropu), B. /1. Orpoutenro (1966) —
B ckapuax Sxrtona, I1. T. Asumon (1970) — B nermarntax 3HA3TAHHCKHX
rop B Kowkyaykekom nuTpysuse.

B nermarntax Muruuke-Bosno n Yadragasl axcnHut o6pasver nI0CKe
KJIHHOBHAHBIE KPICTALIL, B KHJe rpannT-ananta (Kowkyaiykekuilt nutpy-
3uB) — 3epHa pasymepoym 0,.6—1,0 cam, BLIMOJHAIOLLHE HUTEPCTHILHII B Kpyn-
HBIX 3epHAax KBapla i naarnokjasa. B ckapuax BCTPeuaeTcsi B BHIAE KpHC-
TAJTJHUECKHX arperartos, pexme — ToHKo3epHHCeThX Mace. Paamep 3epen ax-
CHHHTA CHALHO Bapbipyver ot 0,005x0,5x3,0 sm no 1xX1,5 em. Hepenxo
ofipasytorcs 1 Gogaee xpynHble nHANBHABL — 10 10X20 ca (Hxton). ObGuiy-
HO 3TO CHJIbHO VILIOULEHHLIC KJIMHOBHAHBIE KPHCTALIL! €O IITPHXOBKOI Ha
TpaHax.

Liser axciuHnuta $HOJCTOBBI € PA3IHYHBIMI OTTCHKAMH, pere CBerJo-
KODHUHEBBIT 1 KeaTulil. Baeck crexasnublii, Tseprocts 6—7. Cnaiinocts 3a-
metnad no (010). ¥Yaeaoustii pec 2,91—3.34.

OnTHyeckue ¢BONCTRA MIHEPANa HIMEHSIOTCS B 3ABUCIMOCTH OT cocTa-
Ba. B npospaunbix wangax declBeTHLI, HMECT BICOKIIT pedbed, pesKo Bbl-
paMeHHVIO wwarpedesyio nogepxtocts. OKpaweHusie pasnoct, ocoGeitlio B
TOJACTBIX MIACTHHKAX, 0OJalaloT m1eoxpensmoyd. Mnuepaa asyocunidl, anru-
YeCKH OTpHLATe IbHLIIL.

Csoiicmsa Hak vl axa. s, Suasmouncr e Kuapamodun- Hamxaaberui
Hxmown, 0ip. 2opnl, Kowry- cKue 20pii, xp., Hemmenow
6,187 dyRCRud uHm- Hueuvre-boao
py3us
Ilpet Crerao-cupe- Kpemopo-ko- Ceposato-$uoae-  ¥earosato-cupe-
HERBIL pPHYHEBBIT TOBBII Hepblil
Baeck Crekasguiplil
TrepaocTs 6,5 - — 6,5
Marow Pakopucthiil
Y. sec 3,01 3,34 — 3,21
Ng 1,639 1,697 1.678 1,686
Nm 1,683 1,693 i 1,682
Np 1,679 1,683 1,672 1,674
‘Ng—Np 0010 (0,014 0,006 0.012
{—)2V 70° - - T
‘Bvemalouine Hansecrkonnte I'panur-ananr Crapuuposanubiii Crapist
TIOPObL CKapin nerMarTur
AsTop: OTrpomenko, Asumon, 1970  Xawmpabaes, 1958  Orpouwenko, 1966
1966

XiMudecknit cocTaB akCHHHTA HENOCTONHEH 1i3-33 COBEPUIEHHOTO [30-
mMopdiama memay Mn?+ u Fe?t, pewe memay Mn?t n Ca. Komkyaykckuil
AKCHHHUT COJIEPYKIT noBbilennoe Koanuectso BeO (0,62%).
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KNomnonenm Yariaxaasin, JuaamouHcK e Hamraapekul xp.

Sxmon, ofp. 6187  copw, Nowkyoyr- Yemmenou
CRUL LHMPYIUG

Si0, 41,41 41,60 41,00

B.O, H,11 7,10 6,24

ALO; 17,54 15,75 16,24

Fe, 0y 1,01 .20 [.27

FeO 5,03 1” 80 1,46

MnQO 7,10 .‘\f) 0,71

Ca0O 20,06 1’*','_’” 20, 14

MgD 1,02 0,38 2,92

BeO - 0,62 —

Na.O — 0,12 ©h:

K.O - 0,70 —
—Hi0 = — 0,4
+H.0 0,20 0,52 0,91

M. n n 0,40 — 0,10

Cymwma 99,97 99,82 99,82
Aabopatopus CAUrNMC HT'slT AH VaCCP CAHIMUMC
JlnaantHi H. M. Castinna E. @®. Kacusinona P. A. Iiser
Antop Orpounteniko, 1965 Asunon, 1070 Orpouienxo, 1966

Koanuecrso nonos n nepecuere na 16 (0, OL1)

Ca, 2,07 1,87 2,00

Fe? 040 0 .36) 012

Mn 0.58'1,13 0.04'1,00 0.7501,
Mg 0.15) 0.05 0’30 7

Al 2000, - 1.79). | 84
Felt+ 0.07,=17 0’22201 000193
Be . 0.11 -

B 1,01 1,16 1,01

Si 4,03 3,90 3.97

CHekTpocKeHHYECKIIM ailaai30M YCTAHOBACGHO Hadiuie npiumeceii MHo-
rux z7eMerToR. K uneay noctosinno Berpedatouixes othocstes Ti (0,0n%);
Zn (0,00n—0,0n%): Cu, Ph, (0,00n%); ouecub uacto obHapyRHBAIOTCH
Ge, Ga, Zr, Bi, Ag (0,00n%): wacto — Ba, Sn, V, Be, Y, Yb (0,00n%):
pexe La, Ce, As, Ni, Co, Cr; ouens peaxo Mo, Se (0,00n9%)

MexnuoekocTuble pacetogunsg OepIIniicOAEpAKAILEro aKCHINTa | ITa-
JoHa mouTH upentnunn, K uncay memyuinx  snnnit ortHocarest  3,48(8);
3,13(8); 2,79(10); 2,43(10); 1,991 (6) (Aszumos ,1970).

Kpusas uarpepanns jaer yeTkuil sHpotepmuuecknit aderr ¢ makei-
mymoM 913°% uto cBHJETENLCTBYET O KOHCTHTYLHOHHOM XapakTepe BOAH B
MillepaJsie B BuIe rpvnm.i (OH) (puc. 41).

AKCHHHT CBAI3aH ¢ MErMaTHTaMH B ckapHaMi. B Heu3MeHeHHbIX H cKap-
HUPOBAHHBIX nerMatutax 3anajgHoro YaleKucraHa akCHHHT TECHO accOIMH-
pver ¢ kBapliem 1 ajdavdntom. On paszwenaet aabbHT, HO ceueTcsi KBapLeM.
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Al\'CI””!T (r()].‘l.’] ‘(yk"l‘k'ﬂ TdKMKEC B IIL'I'E\IH'I‘Il‘]'ll.ill])lll{Eil[|[IJI.\ }“i!lt'l]\;l.\' LTI l‘[)ﬂ'
HIIT-arn1ura.

B CrapHax t)ﬂ]);l.iuls.‘i]lilu dRCHHHTA CBSIZaHO ¢ coObCTBeliio CRAPITOBLIM
H CHAPOTePMadsHBiM Npolleccami. B ckapHOBOM  srane il pblaedsercs
3ARJIOUHTEeNLHDIe cTalllli, MeTa-
COMATHYECKH JaMceulad ]){]H(?'L’
o0GpasoBaBimecs MHHEpPAIL,
MpeiNnouTHTEJLHO THPOKCEH, ])C-
KC apiapainT, BC3YBIHdAIl. B nue-
KOTOpBLIX CKapHOBLIX modasix ¢op-
MHPpYET NOJIHbIC IICCBI[OMO[JEDOBLJ
110 IllipUl\'CL’Hy. }JCKOTOPOC KOJIH-
YyecTBO akcHnura ofpasyeics B w200 w0
OoJee MO3AHNI  THAPOTEPMaJlb-
Hbli1 aTar, NPEJUeCTBYSl  CYJb- Puc 41. Kpuras narpesavus akciinTa us 3una-
qlllﬂHOf] crann. AKCHHHUT 3TOTO sTAHNCKNX rop (Asumos, 1970).
THITA COJ’IEP}KHT BEJIOUYCHH TTH-
[)()KC\‘H&! H IrpaHdrta, a caM 3aMellaeTcs JaTOJUTOM, 3MITOTOM, _\'ﬁlOpllT(}M.
KA 1bIIHTOM.

B

L 1 SR 917°

600 800 moa LT

I'pynna puonrtasa
Xpuazokoana —Cu.H.(Si.0;) (OH),

[IpeacTaBachusa o npupoae XpH3oKoaasl nporisopeunssl. Heenegosare-
JHOTO THAPAMJIEIH3YIOT © TPYNNoil MOHTMOPHAJIOHHTA, TO PaCCMATPHBAIOT
KAK PCUTTCHOKPHCTAMIINECKNE e, TO KaK MeTaCHJIHRAT M/ ¢ nepeMen-
HbM cotepxannem soiabl. CornacHo Hanfonee MO3AHHM B3rJs1am, XpH30-
KoJa npeictapisier cofoll camocTosiTeNbHLIlT MUHEpaJ ¢ Kpaltne Heynops -
JoueHnoi crpyktypeil. Ilpr zaMeuwiennim Medn amioMuinem (i Kejeiom)
dopmy.aa npucdpeTacT BHA:

(Cu,_, AL} H,_ (81,0.) (OH),.

n[]Il NOTHOM 3aMCLLCHiN MeHn aldlioMHHHeM ll]L)[TM}f.TlEI COOTBETCTBYCT rajliay-

asnr-kaoanuitosoit (Uyxpos, 3ssarun, Topuikos, Epmunora, Pyannuxas,
1968). :

Xpusokoaaa B Y3bekncTane H3BeCTHA AaBHO. Brepsule Mupuepas oTMe-
uen M. B. Mymkerosum (1876) B YpatioGe n Kapamkyae. Tlocaeayione
Hecaeqonalliis MOKA3aAN LJ0BOABHO MIHPOKOE PACHPOCTPAHEHIE ero B OKNe-
JCHHBIX PYAX MEABCOACPKALLNX MECTOPOZKIEHHIT.

XpH30KOMIa ¢laraer IUIOTHbIE CKPBLITOKPHCTANIHYECKHE HATEUHLIC
macebl. B mandgax BuirIsinT pasandio: To HMeeT aMopdnoe cTpocuie, To
BOJOKIICTOR, TO Medgodewnyituatoe. MHoraa B oJHoM o ToM Xe wmnige
npeacTasaens see Tpi Mopoaoruyeckne pasuoctn. Hacro obnapymunpaer-
Csl 301aILHO-KOMJOMOP(PHOC CTPOCHNE €T0 arperarton.
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Puzuueckue CBOICTBA XPH3OKOAAB Henoctosinibl. LIBet roayGoit pas-
HBIX OTTCHKOB, cHHMII, 3eseHblil, KOpHuHepblil, Baeck IMagaeBblil, CTEKITH-
HbiTl 1 mupHblil. Teeprocts 2—3. Vaeabnbiit Bec 2.20—2,80. Munepaa oObiu-
HO HenpospadHblil, TOJABKO NPOCBeYHBaerT B Kpadax, HoO uHoraa ofpasyer
ca1aGo NPOCBEYHBAIOLULHE ONANOBH/AHLIE MACCHI.

OnTHueckue CBONCTBA XPH3OKOJIL HemocTosHHLL [IBynpenomienne H
3HaveHus nokasaredell pesoMJIeHNs 3HAUNTENbHO KOJeGJTI0TCH B CBA3W C
HENOCTOSHCTBOM COCTABA 1 MUKPOCTPYKTYpLl. Munepan uyacto amop@ubii
(tada. 29).

XpH3okoJia pasziaraerca kncjioramu Ge3 BCKHIIAHNS, € BblleJeHHEM
CTYJEHHCTOrD KpemHesema. B saxpbiToil TpyOKe BbliesseT BOAY.

CofepzKaHie IIaBHLIX KOMIOHCHTOB B cOCTaBe MiHepasaa kKoJebiaercs
B 3HauuTeJAbHLIX npenenax: SiO;— ot 29,27 mo 40,95%, CuO —or 24 75
no 41,86%, HsO — or 1544 po 27,04%, Al,Os—or 0,00 no 11,409,
Fe,03 — 0,17—1,33%, B kopnuueBblx pasHoctsx cogepxanne Fe,Oy noctu-
raer 1547% (o6p. 2), CaO u MgO npucyTetByioT B HeGONLLUINX KOJAHYECT-
Bax I, BepoaTHo, 3ameutator Cu (taba. 30).

CrexTpaJbHBIMH aHaJAW3aMH B XPH30KOAIe 0GHADYXKEHBl MpPHMeCH, OT-
paxkalolie cnennpHYHOCTL cocTaBa NepBHUNLIX pyA. Tak, B XpH3OKOJIE K3
MOJHMETATIHYCCKHX MECTOPOKICHHT OTMEUAEeTCsl MNOBbLIIEHHAS NPHMECh
Zn w Pb. B cocraBe xpusokoansl 13 Tacka3sranckoro HHKEIEBO-IpagiTOBO-
ro Mecropoaenns ormeuaercs jgo 0,44% Ni (Kpomckas, 1969).

DopMbl BLILEJACHHS XPH30KOJIb pasnoobpasuu. B Kaabmaksipe ona
ofpasyer KOPOYKH TOJAMHHONI 2—3 mm ¢ Gyrpuctoil n rpos3feBHAHOH NO-
BEPXHOCThIO, HCMEIPeHHol TpelmuHaMu Aernjapataunu. Crpoenne Kopouek
4acTo AOBOJBLHO CJAOKHOE, B HAX YEPEAYIOTCSl TOHUAlile npocaoedk onaJga
1 XPH3OKOJIBE, TIepeMezKatouiecs ¢ PeAKHMH MJelkaMi Manaxmura, asypH-
Ta M 3J0HTa. XPH30KOJIa BHIIOJHAET TOHKYK) TPeIUMHOBATOCTL B NOpoae,
06pasys KOPOTKIE NPOCEUKI TOIMHHON 0T fAoqacit Ao 2—3 am u peaso | o,
OTJI4TACTCH B BIAE INIEHOK B NMPOMEMKYTKAX MCMKY 3epHAMH  KBaplla, Ka-
JMIINATA M CEePHUHTA TOJUIMHOH OT THICSYHBIX M COTHIX JA0Jed MHJJIHMET-
pa, obpasyer npumaski (aanssie A, B. Ilypkuna n M. M. Monceesoii).

B cKapHOBO-pYAHBIX MECTOPOMKACHHAX ONHCLIBAEMbIH MIHEpas cjaaraer
NPOKINKIL H KOPKI Ha THPOKCeHe, HOHTPOHNTE, ranayasnure 1 APYrHxX CHJH-
katax (Kypycait, Typauras, Anteintonkan, JIaurap, Keiitaw n ap.) (nas-
nete M. M. Mounceesoii, A. . Baraaosa, 3. A. Kopoaesoii, O. M. Pumckofi-
Kopcaxosoil m gp.).

Ha csusiloBo-1lHkoBoM Mectopoxaenitt Kyprawmuikan XpHsokoJaa,
XOTH M pacrHpoCcTpaHeHd He3HauyHTeJbHO, OTHOCHTCS K TaBHLIM CYNEpren-
HLIM MIIHepaJaM MeJi, KaK W KaJdaMHH, SRISIOLLNICH Hd 3TOM MecTOpOK-
JIeHITT B 30HE OKHCJACHNsS rJaBHBIM MHHepajoMm nuska. Ilpeobnapanue pya-
HLIX CHJNKATOB 3Jech 00YCJAOBJACHO OTHOCHTEIbHO JEMKON PasiaraeMocTblo
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Tad anna

OntHuecide C30HCTBA M YyJedbHbI B2C XPHU3OKO/IbI

29

Mecroposiende]  XapakTepMcTHKE MHHe aad nfu!f{;';:ﬂz, AuyHReAtM- | Ve mnih Antop
o ) ‘ ’ npeaoMACIs e e -
Kypamuuckni xp.
Jdawkepex | Hareunnie onanopuansie 0,580 — 2,0-25 P. JI. dyuun-
Maccnl roaybonarto-se- bBapkosckiit
JeHOro uBera
Kyprawui- | Foay6osaro-3eaeiibie TOl-) 1,95) — 2,66 |C. T. baganon
Kan KHe KOpPO4KH
Anremron- | Crekaoparas cHileBaro- — — 2,33 | M. P. Enukees
Kan 3eaenas
Onazopuanas nebecuo- - - 2,24 |B. K. Meabhu-
roay6as YEHKD
Kopouky roaybosaro-se- — — 2,25 ; M. P. Ennkeen
JAenble
AxTam 1,542 - — 3. M. Ilporo-
ALAKOHORA
Oxypaasan | Apkas 3enenosaro-roay- 1,537 - 2.82
6as
1lesuykonka 1,527—1,544| 0,017 2,47 ‘
103 nan [Taornne 3eaenoparTo-ro- 1 BIT 0. AL Apanon
Tapbaza aybuie KOpKH
Typawrast | Foay6oparnie smaneno- 1,597 — 2,20 ‘H. T. Buuun-
AoBHBIE KOPKH | UEHKO
Kanumakerp | 3eaenast maronas 1 565 0-0,003 — A B Typrim
I'vrac 1,54 — — M. K. Mouceena
Kypycaii Boaoximermie kopoukw  [1,612—1,615 — —
CHHEro unpera
Kopuunesas 1,565 0—0,003 I
loaydas 1,575 Amopdmas —
Foay6as ¢ wnpuny 6aec-|1,586—1,589] 0,003 || —
KOM
To we 1,584--1,589] 0,005 =
lFoaybas, 61eck crekas- 1,540 |Amopguan, —
HBIT
3eaenast, 6IeCK CTEKSIH- 1,540 To we —_
HLI
3anmaguwmii Yabexucran
Teunpkabyk | Hareunnie ckoiaenns cu- 1.51 To we 2,15 |C. T. Banaaos
HeBiATO-3eA2HOr0 1BeTa
Aranuix Hareunne obpasopanus |1,503 1,634 0,041 — 1. 11. Torman
TEMNO-3C0EHOIO UBera
Jlsnrap Kopoukn roayboro usera 1,54 0,006 — — 0. M. Pum-
CKOPAYIIOBATOrO CTPO- —0,008 ckas-Kopea-
CHHS KORa




cepnenTHia 0 APYrHX MaruesnafbHblXx  BoAHBIX ciankatoB  ([onosanos,.
1965; bananos, 1960).

Xpuzoxoana mo cpasmeniio ¢ cyipparami i KapGoHataMmii MeaH ot-
HOCHTEH B IIABHON Macce K DoJee NOAJIHHM MUICPaAaaM, OTJA0XKIBIIHMCS B
nocaesen cTafiii, KOrjla yeuanlach B pacTBOpax podb Kpemilesema 3a cuer
Da3N0MKCHHS CHAHKATCR N aTIOMOCHINKATOB O0KOBBIX nopod. Ouna oTuer-
JAHBO 3aMeliaeT OPOIIAHTHT M MaJaxHT H oT1araercd oObIYHO BOJN3H TEX

Tadbanna 30

Xumaueckuifi cocTaB XPHZOKObI

Kaanmaknp Kyprasnm- Koftram
KomnonenT Katl
o, !?u| 2310 | * l | | T4 ’ 2 | 8] 4
Si0, 34,20 | 29.27| 36,80 38,80 |10,95 35,36 37,61 40,95
TiOg 0,01 - — — - - - —
AlOs | 3,76 | 3,77 3,77 - — 9,11 11,49 —_
Fe.O; | 0,17 | 1,30] 1,33 0,50 | 1,29 15,71 0,30 .29
CuD 32,29 | 41,86 36,60 43,56 |41,20 23,72 24,75 41,20
CaO 0,65 0,33 — 0.30 | 0,50 - 1,34 0,50
MNgO 0,74 | 0,55 - 0,20 | 0,30 — 0,85 0,30
P,O;, 0,6 3,15 0,33 — - 0,39 - -
LHLO (27,04 | 20000 20,32 16,24 {15 44 15,78 6,40 15,44
Cywmwnafy 63 100,23 99,15 99,56 |99, 658 100,10 03,00 09,68
Jlabopa- |MTul’ — WUrul All ¥VaCCP - HUrul
Topust | AH VaCCP AH Y3CCP
Anaaninx [T JL Tlpu- | 1. /L. Mpuxiian-
XHALKO KO
Aprop  |M. M. Mou-|A. B. [yp- |M. M. Toao-|A. B, Ilyp- [Foaosa- |A. L. Daraaos,
cecpa KitH BANOB KIIH non, 1965] 3. A. Kopo.aena

Mpusmenanne. O6p. 182 — kopouxy roayboii xpH3oko1is ¢ nareuno-6vrpucroi
noBepxuocTs, 230 — cunesaro-roayhas IMANCBUAHAS XPHIOKOANA ¢ [LIGHOUKAMK 3]HTa,
1 — kopoukn seaenoii, onagsonuanoil xpusokoann, 41, 73, 2 — Kopoukn TeMHO-KOpPHYHEROI
XPH30KOAIM, 3 — rposaesuinnie ckoliennst roayfosaro-seacnoll XPHIOKOAIL, + — Hareu-
HblE arperarnl # MejakHe No4ku roayéonartol XpH3oKOMLIL,

CHJIHKATOB, KOTOPBIE Jlerde Jpyriux paspyuaores B 3one okucaeHus. Orye-
4eHa TECHAs CBA3B XPH3OKOIb € BBIBETPEIBIMI MHPOKCCHAMH, CePHLHTOM
Il CCPNeLTHHOM, TAK KAK H3 HHX NP Pa3J0KeHH B 30He OKHCJAEHHS Jerko
PbIIEIACTCA KpeMHe3eM, (HKCHPYeMblii MEALI0 B BHIe XPH30KOJLILI

Xpusoxoana aacopOupyer GOJLIIOE KOJHYCCTBO KATHOHOB H MO3ITOMY B
JHAUNTEILION Mepe OTpayKkaeT cOCTaB CPe/bl, B KOTOPOil oHa oOpasoBaJach,
a ee IMHPCKOE PacnpocTpateuie Mo3podser HUenodb3oBaTh 3TH NpHMECH B
KAUCCTBE MOHCKOBOTO TPH3HaKa.

172



HEMOYEYHBIE CHIIHKATDI

I'pynna nupokcena

Hayueno nHpokceHos MoCBsicHo MHOTO  pador, XapakTepisyionny
MHHEPAabl 9TOMO CCMEHCTBA © PA3JHUHBIX CTOPOI (CTPYKTYPa, XHMIIM, oll-
THKa M ycaosust obpasosanus). Ilpegnoxen psp kaacenduranuil Minepa-
noB storo cemelictsa. Hamu npunsita nomenknarypa nuporcenos Y. A. Jln-
‘pa ¢ coaBtopamit (1965), ¢ yuerom JaHHBIX APYIHX HCcaegoBatedeil.

[Tupokcenn OTHOCATCS K POMOHUECKOI i MOHOKAHHHOI-chironisay. TTon-
rpynna poMOHUECKHX [HPOKCEHOB IpejcTaBsiena MHHICpasami  1POCToil
naomopduoit cepnu (Mg, Fe) SiOs. Baaumnoe sameuienne npospisercsa b
npegesax Mgoole g — Mg oFego. dia Bbitesiennss MHHEPALOB B 3TOM psiiy
MPUHATLL CJAEAYIOLe npejensl coaepKanug ¢eppocuanra Fs: sueratnt —
Fsg_1g, OponsntT — Fsyg_go, runeperen — Fsgos, hepporuneperen — Fsso 7o,
BJAHT — FS70-00, Peppocnant — IFseo—100 (Poldervaart, 1947).

MOHOKJUHILIE NHPOKCEHL MMEIT 6oaee CAomHbI coctan, ofulan
GopMyaa MOHOKAHHIBIX HPOKCeHos uMeeT BuA (Hess, 1949): W, _ (X, V),
Z,0,, rie W—Ca, Na. X—Mg, Fe’™ Mn, Ni, Li; Y—AI, Fe’", Cr, Ti;
Z—S8i, Al

M3-3a wupokoro naomMophuaMa MemLy OTAeNbHBIMH MHHEpajaMi oT-
CYTCTBYIOT peskie rpaHnibl. Tak, MeAKALY AHONCHAOM H TeAeHOEPTHTOM Cy-
LECTBYET NoJiasi CMECHMOCTh. KpeMe Toro, AHONCIHL 1 TeACHOCPTHT CBsi3a-
Hbl HEMPEPLIBHBIMIT MIEPEXOAaMI € aBIHTOM H ()eppOaBrHTOM.

POMBHYMECKHE MHPOKCEHDI

PomGiueckie nypoxcens uzyuenbsl cjabo. OOGLYHO OHIM YHOMHHAIOTCSN
B pasfuuHbiX nerporpaduueckux paGorax 6e3 JHATHOCTHYECKHX JIAHHBIX
KaK OJH 13 110poa000pasyioliix MHHEPAJIOR OCHOBHLIX H YALTPAOCHOBHLIX
nopoa. Ocobo orMeualoTcs Kpymible KpHcTa/aan pasmepom po 10 cu pom-
OMYECKOTO MHPOKCEHA B ACCOLHAUNN € OJHBHHOM B HECPHAOTHT-IEIMATHTAX
Kapauatoipexoit nonocsl I0xno-@epranckoro oguoantoBoro nosica 1 8 npe-
nenax Kanexoil nosocor toro e nosca (Ierporpadus YVabekncrana, xiu. 2,
1965) .

Jucratur —Mg[SiO,)

B KypaMmuckom Xp. OTMEUAalOTCSl OTAEALHBIC 3€pHA 3HCTATHTA B Mar-
‘HesHaJsbHbIX ckapHax Kancas co caeayiompMu OnTHUCCKHMI CBOICTBaMIL
cnaitnoctp [001] LNm, (4)2V=55—063" (diworaes, 1935).

ucratut 6ypoBaTO-ceporo useta serpedacrcd B Cyaranynspare B Bijie
thHean (1x0,5 a) cpean antopuannurosbix teqa. 'mesna cuaomens Gecnopsi-
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AOUHO-OPHENTHPOBAHHBIMH KpHcTadaamu. OnTHyeckie KOHCTAHTBl MilHepa-
aa caexayiomne: Np=1,662; Ng=1,678;, Ng—Np=0,016. Sucratur B pas-
JIMYHOI CTENMeHH 3aMelleH aHTO(HIIHTOM.

OnucblBaeMblil 3HCTATHT NpeAcTaBaseT cofoil 0CTATKH OT 3aMelLcHs
antouaantom runepbasutosnix nopoa (Kyaew, Boromonsnas, 1973).

F'unepcren—(Mg,Fe), [Si,0]

Veranosaen 8 Aktene 6an3 nepesana Kamunk B KypamuHckom xp. u
B LllaBaccae (HaTkaJbckuil Xp.), TAe OH ABJSICTCS MOPOA0OOPE3YIOLIIM Mii-
HepaJgom ra6opo. Beiensercs B BHAe 3epeH pasmepom 5—I10 mm. C nepwu-
(pepun yacto okaifimasiercs aBrutoM, Zc¢ Ng=0, +2V=78° Ng—Np=
=0,010 (Mouceesa, 1966; Bososukosa, 1958).

C. T. bananoe (1965) ormeuaeT HalHyle KPHCTAIJIOB FHNEPCTEHA pas-
mepom 0,3—0,5 ¢u na mMectopomiennax Kypraummnganceroil rpynnel i Kat-
pauri.

A. Mycaes (1965) onucbiBaer pomGHuecKnit nupokcer, GJAH3KIN K TH-
nepeteny, B Jepuoautax Tamasl (Kbi3blIKyMbl) B BHAe GECUBETHLIN B 1L1i-
dax 3epeH, uyacrto cepneHTHHM3MpoBaHublx, Ng— 1,674; Np — 1,661
(+)2V=72—T79"

MOHOKJIHHHBIE MHPOKCEHBI
Moarpynna puoncup-repeHéeprura

Munepansl JHONCHA-TeeHOEPrUTOBOTO PAAA HIHPOKO PacnpoCTpaAHEHbl
B Hatkano-Kypamuuckom pernone u 3anaanoM Y3b6ekicTate.

Meay MHHepaJaMH cepHd  AHONCHA-TeneHOeNrHT U  rereHienriT-
OXaHCEHUT CYLIECTBYET HEenpepbLiBHAS M NMOJHAsS CcMecHMocThb. [pannuu
MEKIY OTHeJLHLIMH MHHEpPaJaMH B A4HHON NOArPyNne onpefensiores o
cotzepxannio Fe, Mn.

[lo cTenenn weae3nctocTH, BhlyncasiemMoll no hopmyae
(Fe™ +Fe’* 4+ Mn + Cr + Ti )100

f(mon, %) = — : -, ;
gl %) Mg + Eedt +Fe*t L Mn+-Cr+ Ti

BbIEAI0TCs clelyiolne MuHepans: 0—30% — awoncnzn, 30—70% — ca-
aut; 70—1009% — renenGeprut (Jdobpenos u ap., 1971).

YKaszanuasi rpajaius MoyTH COBNAajaer C BbIJICJCHHEM OTAGIbHLIX Mil-
HepaJsioB B 3Toil moArpynmne no cogepxkanuio ¢peppocuanta FeSiOz (mon.%).
Coraacho nocsaeineil ycTaHoBKe, NPH BbIEJEHHH MINEPAJIOB NMPHHATH Clie-
ayowne cojpepkannsg FeSiO; B nmwoncuge FeSiO;<<10%, B canure —
10—25%, B peppocaante — 25-—409%, B reaenbeprure 40—50%, B peppo-
regenbeprure>50% (MLup n ap. ,1965).
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[Mpu Haanuun B Munepase maprauna o B suae MnSiOz cymmupyercs
¢ FeSiO;. K MapranuoBHeTLIM NHPOKCEHAM OTHOCATCS PAa3HOCTH, COACPMKA-
utite Mn>50, Ilpuseaennas uudpa oboszHauaeT KOJHUECTBO KATHOHOB Mpii
nepecucte Ha 6 aToMoB Kneaopojaa, ymHomennoe na 1000 (lobpeuos n ap.,
1971).

Jduoncun-— CaMg [Si.O,]
Mn-aguoncua, Cr-auoncuna

Juoncun cjaraer Me/IKO3epPHICTbIE arperatbl, COCTOSIINE H3 H3OMET-
PHUHBLIX M YAJHHEHHLIX 3eped pasmepoMm 1o 2—3 mum, B cpeatesm 0,6—1.2 .
Cpeln MacCHBHBIX pasiocTeil BLIAEAAIOTCH KOPOTKOMNPH3MATHUECKIE KpC-
Taaabl pasmepoM 1—5 mam. Teepaocts okodao 6, ya. sec — 3,10—3,22. liper
CBETJ10-, CEPOBATO-U roaybosaTo-3edelblil.

B mundax OecuBeTHblil, yracaHie kKocoe, Zc¢ Ng 37—43°, nByocubiii
NOAOKHTEABHBLT, yroa +2V =>56—60" nokaszatejan npenomaeHust KoJaed-
JIOTCA B CPABHHTEBHO Y3KHX nipefenax (Tada. 31).

Auoncuasl copepxKar Hedoasuioe koanueerso Al,Oz (10 3,31%) 1 FesO3
(mo 2,389%), FeSiO3 — 2,9—13,0 m0a.%, meaesucrocts [— 8—28Y,. Ilo
cojlepzKaHHIo Mapranua BblAeJsioTesi:  oOblunblil  anomeny (0,45—0.56%
MnO) n mapranuosncersiii gnoncna (3,59% MnO, nan 6,5 moa. % MnSiOz;
taba. 32). XuMuueckie aHadH3bl [epeculTaHbl la CTPYKTVPHbe GOpMybl
H3 pacueta Ha 6 aromos kucaoposa, Pacuerhl nokasain Xopowyilo CXoau-
MOCThL ¢ TeoperHueckoil Gopmynoii.

B VY30ekucraHe H2BCCTHO HECKOIBKO TCHETHYECKNX THIOB AHOINCHAA.
MarmaTHueckuil Anonci] Kak MOpoaooGpas3vioulii MiHepasd BCTpedacTcs B
HHTPY3HBHLIX MOPOAdX -~— CHEHHWTAX, CHUCHUTO-AHOPUTAN, AHOPHTAX I AP.
(Kypycait, Kancaii, Cesepruiit Hmanraasik, Keizata, Capbiueky B Kypa-
mubckom xp.). Cosepxanie B Hux nupokceHa 10—30%. O6uiuno Munepa.
NOSBAACTCS B KpaeBblx (auusx HHTPYIHBHBIX MAacCHBOB Ha KOHTaKTe ¢ J0-
aomurami  (Mapukos, 1959). luoncna oOpasyer BKpamaeHHOCTb B HeKO-
TOPBIX faiikax anabGazoBoro nopupura (Ilerporpadust ¥Yabexnerana, 1. 1,
1964). Tabanruartbie KPHCTAAAbl JHOMCHAA OTMeuUalOTCH Kak nopojocobpa-
sytownit MuHepaa B ropnéaenaure Cyaranyusaara (aanubie A, @. Cpupu-
JCHKO M Ap.).

Huoncua — pacnpocTpaHCHHLIT MuLepaJd Maries3nadbHbX CKapHOB,
oGpasyer B HIX BKPamICHHOCTL, Hebodibllule ruesia, JiH3bl 0 miacroobpas-
Hble 3adexi. B naparcnesiice ¢ AHOMNCHIOM B CKapHax HaxoasTesd (opere-
puT, (GJOronuT, Be3YBHAl, WHHHENL, Tpemoant (Kypycail, [lmanradabik,
Kancaii, Kypramwmnkau, Yorkagambyaax s Kypamunckom xp.; Hurnuke,
Jlaurap B 3anaanom YaOekucrane; ['asa, Ciopenbata, Uumran B Harkaab-
ckux ropax) (JKapuxes, Toanecckuit, 1955; JKapuxos, 1959; bBarposa,
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1966; Ecumosn, 1968; Pumckas-Kopeakosa, 1959; Caxonenox, 1967, Meman-
J0B 0 ap., 1972).

OnruyeckHe CBOMCTBA H yAenabHble

Hosep ofip.

MecTo patTng

X APARTePICTIKA MUHEpaNa

1—-4

42051
3123

Janaanpiii Kapamasap
Kapamvasap

Kancai

[Tepenaantioe

Cepepubtit J1:auraanik
Uokanamdyaak

Anrbinronkan

Mundyrak

Kapaticbe
HMurnuke

Jsurap

Boiopazieannas yacrh
Cesepo-Hyparunckoro
xp.

Cyaranynsjgar, Amen-
BIHTAY

Cyaranyusnar, Tebun-
OVIaKCKHIT Maccis

[. Kypamui

JuoncujJ B MarnesHajanLlioM CRaphe

Juoncul B Kpacroil 3011€ Marmnesdaibibix
HOB

Jluoncuj  BO
CcKapie
Pannainno-ayuucrsie arperars
METACOMATHUYECKHX CKaphax
Jluoncu B mMarue3HalblbX CKapHax

cKap=
(pIOromHT-IHPOKCEN-TPalaToBoM

nHolciga B 6H-

Manrananoncua o cKapiax
[I. Yarkaan-
Tesmuo-3edenblil THONCHI B H3BECTKOBLIX CKaApHaX

TabauTuarelilt  QHONCHI B CKAPHHPOBAHHOM  H3-
BECTHHKE

[T, Sanann bl

JIHOICHI B CKapue
JTHoncua B MEeRIIICTOBBIX CKapPHOBBLIX TEdax

CKONAEHHS! Il BKDAUAECHHOCTH AHONCHIA B MarHe-
3HANBHBIX CKApHAX
BrpanaeHnocTs XxpoMinonciia B Knudepianrono-
JIODHOM NHKpHTE

JIHONICHA M3 HepHa0THTA
CpenuesepuncTniil MAacCHBHBIL MHPOKCEW 3eneuo-
ro LBETA B IHPOKCEHHTE
Ta6anTuarsie KPHCTALILI NHPOKCEHA B NEPHIOTHTE

To ke B ropubiaenaure

JluoncHa BXOAHT B COCTAB POTrOBHKOB, Oﬁpa.’j()BﬂBllJHXCﬂ 3a CYeT KOH-
TAKTOBOIO METaMDpC])HfiMH KPVNHLIX HHTPY3HWBHBIX MAacCHBOB C NE€CHAHHCTDI-
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MH TJHHHCTLIMH MEPreJIUCTLIMIT DPa3HOCTAMI

H3BECTHAKOB.

Cocras poro-

BHKOB JIHONCHA-TPOCCYJSP-KadbIlHTOBbI, BOMAMACTOHNT-KanbiiuToBiil. B Ky-

Beca AMONCHJAA H MaHTAHAHONCHA

Tadbaouma 31

Ng Nm Np Ng—Np| ~cNg | 42V |¥1. sec. Anrop
CKHIT XP.
1,702 1,679 1,673 10,029 | 40° | 56° — Kapukon, [Mopnecckuii, 1953
Wapnxos, [959
1.701- — 1,672— — [38—39| — —
1,703 = 1,674 — — e
1,695 1,672 1,663 10,032 38,5 59 —
1,700 1,679 1872 0,028 38 57 s Boansipesa, 1966
1,646 1,673 1,666 [ 0,030 39 58 —_ Hapukos, 1959
1,693 — 1,663 | 0,030| 4] — | 3,24 Barposa, 1966
1,702 — 1,673 0,029 — G0 -~ Ecumon, 1968
1,701 | 1,677 1,669 0,032] 41 58 — Kapuxon, Baacosa, 19565
CKHe ropnt
1,692 — 1,665 (0,027 | 38 - — A. B. Baranos
1,701 — 1,673 10,028 | 40 60 =
Vabexucran
1,700 — 1,676 0,025 | 47 62 — M. C. Kyuykona
1,704 - 1,676 0,029 [ 38 560 [ 18,22 Jlnueumaiiep, 1967
1,704 — 1,675 0,029 | 38 56
1,706 — 1,683 0,023 | 39 60 — Muaosckui, 1968
1,697 L.G72 1,667 0,030 | 38 — — 0. M. Pumckas-Kopeakosa
1,697 1,678 1,669 0,028 43 59 — Caxonenor, 1967 _
10 1,704 1,696 0,026 | — |58—64] — Tpostos, bopoaami, 1969
1,708 = 1,682 0,026 — 55 — Cuupujenko u ap., 1966
1,706 — 1,677 —  |39—47|55—62] —
1,702 == 1,689 — 38 47 —
1,702 — 1,690 -— 44 153 —
1,706 — 1,694 — 45 62 —
1,687 — 1,659 — 44 58 —

pamuuackoMm xp. (sKapuros, 1959) u 3anagmoM ¥YaOexucraue
1967; Mscuuxos, 1951; Backun, MsicHukoB u ap.,

12-208

(CaxoHeHox,

1937; Kyuyxkosa, Hec-
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TaGanua 32

XumMuueckHil coctas aHon CHJA ¥ MaHTaHJAHONCHAA
Kypamuneknit xp. YaTkaabckue TOp Sanannui Yadexncran
ke, Jhsrap,
KoMnoHenT Yoxaaambyaax Dlenyyxosxa Adareinronsan Tana Ciopenbarta Supubyaaxckue Kapariote Hypartun-
ropht CEMe  Topsl
1(776) l 2 3 4(7) 5 (1478) | 6(2113) , 7 (1433) 8 (4-341) 9 (u-234) 11 12 (186) 13 (263) [ 14 (289) 15
Si0, 53,50 50,98 49,55 46,34 2,32 | 53,02 50,60 51,44 50,02 53,00 52,24 54,55 50,02 51,97
TiO, 0,00 0,37 0,00 — 0,00 0,00 0,00 0,00 0,00 0,06 - — — -
ALO, 1,64 3,31 0,00 1,43 0,68 0,00 0,00 1,20 1,98 0,72 3,14 1.00 0,00 1,69
Fe,0; 0,00 1,84 1,68 0,47 1,71 1,17 2,38 0,50 0,30 0,00 0,61 0,53 331 0,97
FeO 3,60 3,23 1,68 1,48 4,91 0,95 7,20 3,60 3,60 3,59 1,62 2,52 6,12 6 23
MnO 0 56 0,45 () 52 3,59 0,10 0,20 0,14 0,20 0,22 0,10 0,37 - 0,42 0,15
MgO 17,18 14,74 18 17 14,12 16,04 18,2‘2 14,28 15,64 14 82 16, ,87 14,20 14,92 13,50 13.85
CaO 28,40 24,00 "6 bO 26,19 21,00 | 23,20 23,100 22,00 25,00 24,53 27,60 26,22 28,60 “4 80
Na,O — —_ Ca. — 1,84 0,00 0,23 0.25 0,29 — — 0,26
H,O — 0,55 — 1,62 - - 0,45 - == —_ — — - O‘UO
CO, — — — 5,32 — — — 5,20 4,60 — = == — —
Il n. 1. — — 2,10 — 2,40 0,60 — — — - — — — 0,26
[Tpoune — — —_ - — — — — — 0,77 — — — —
Cymma | 99,88 99,47 100,50 104, 56 99,16 | 99,20 100,25 100,01 100,79 99,39 99,78 99,74 100,17 100,18
Koinvecrso wonon B nepecuere na 6(0)
St 1,96]5 onll,90 1,01 1,92 1,9 1,94 1,98 ' 2,08 2,00 1,06] 1,93]. 2,00 1,87 1,94).

- 2 00) =290 > il e 2,00 ’ : ' ! 1,99 D00 ’ ? 2,00
any 0,04] 0,10} B 0,07} oov] — - =, — 0,03] 0,07) — — 0,06)""
AV 0,03) 0,05 - - - - - 0,06 0,10 - 0,06) 0,04 - 0,01)

Ti — 0,01 — — — — — — — — - — 0,00 -
Fe’t — 0,05 0,04 0,01 0,04 0,03 0,06 - — 0,01 — 10,191 0,02
FeZt 0,1142,00l0,1042,05| 0,06 0 05 0,15 0,03 0,16 0,12, ge n.m\] o5 0, 11 0,05¢1,99 | 0,0871.¢6 12,200p 1012, 01
Mg 0,94 0,88 1,0432,15 ,88 2,05 {0,91;1,961,00 0,80:1,94 0,94( " O, BB [=+== 0 ‘l.?:l 0,77 0,81 (1,76 0,77
Mn 0,02 0,01 0,01 0,12 0,00 — —_ — 0,00 (24 0,01 — 0,01 - -
Ca 0,90, 0,95 1,00 0,99 0,86 0,91 0,92 0,65 0,82 U?I 1,09 1,03 (1., 15§ 1,00§
Na - . — — — 0.26 - 0,02 0,02 0,02 - = | — (),()QL
CaSi0, 46.0 50,8 — 49,0 43,6 46,5 46,8 38,4 44,6 47 B 55,5 2.1 52,0 50,2
MgSiO; 47,4 42,0 — 41,6 46,2 51,0 40,0 53,1 47,9 -‘LG,% 40,0 43 3 137 ,4 39,0
FeSi0; BT 6,5 — 2,9 9.1 2.3 13,0 8,0 6,9 5.5 4,0 4,6 10,0 10,4
MnSi0, 0,9 0,7 —_ 6,5 0,2 0,2 i2 05 0,5 0,5 0,6 — 0,6 0,2
128 15% 8% 189 189 6o 27 % 149 139% 119 8% 119% 28% 239%
JlaGopatopus|M'nl” AH ¥YsCCP WI'EM AH CCCP WUrar AH ¥YaCCP MIT VaCCP WU’ AH ¥YsCCP 'MH AH CCCP
AHamuTHK M. H. 3abasuu- T. U. Cy konknna E. . Kacesinosa| T. T. Myxosa E. ¢. Kacbsinosa B. C. Macunkos
KOB@
ArTop Ecumos, 1968 (3. M. niporo- |[Hapukos, Bna- A. B. Baranos, HMcua naos, INMuakcuna, 1972 Jnuenmaiiep, M. C. Kyuykosa Mscunkon, 1951
ABAKOHOBA coBa, 19565 1967

Mpumewvanue. O6p
oncun B ckapHax, 5(1478), 6(2113) 7(1435)— ruesna pagHaJbHO-IYYHCTOrO JUONCHIA B 3K
TOpOXAeHNns; ]| —KDYNHOKPUCTaNAMYeCKNil CBeTA0-CEephiii Anomcha B ckaphax; 12 (186) —
KO3epHWCThIl JHONCHI B CKAPDHHPOBAHHOM pOrosuke, 114,15 — anoncuj B poroeuke,

. 1(776), 2 — nnacToobpasnele T€1a PAIHANLHO-IYUHCTOrO JIHOI

CHA B CKapHAX, 3 — cHeTIC-2elel L

3ocKapHax,

i

i il JECHCIA B NECHESHAALLLIX cKaphax, 4/(7) — Manrangn-
8 (u-341), 9(4-234) — pHCDCHI B NArHEEHATLHOM (KADHE HeNe3o[yAHoro ‘keéc™

MEHINNACTOBOE CKAPHOEOE TEeJO HA KCHTEKTE€ [OICBHKOB C H3BECTHSKOM,; 132 (13,)f mey™

i



mannos nogap., 1971) B Hnx Bmecte ¢ rpoccvasipom, a nHorjga u 6ez nero,
ANONCH 00PA3VeT TOHKHE H])UC.'IU][ H raesna.

Heboabuie KoanygecTsa Manraniuonciia o IHONCHAa BCTPEUAIOTCS B
CHRAPHOBO-DYAHLIX TpyOuatnix 3ademax 8 Kapamasape B Anrwinirtonkaie
(MKapukos, 1959).

XpomoBas pasHoBuanocth anoncuaa ormevaeres M. 1. Tposinosbim n
Ap. (1969) karx nopogoobpasvioulnilt MiuHepaa B aafike KuMOepJIHTONOL00-
HOrO NHEpHTA B npeasogopasgenvioll  uwactn  Cesepo-Hyparunckoro xp.
XpoMuoneial B BHIAE KCCHOTCHHLIX BKpanaeHunkos cocrasasier 30—60 9%,
macest nopo/bl. Mimepada seqenslil 10 usympyino-zeaenoro; Ng'=1,722;
Nm=1,701; Np'=1,696 (+) 2V=68—64". Kpynuble KceHOKpHCTAJbI
XPOMINONCITA BRIIOYAKT NONKWINTOBLIE BPOCTKI OBAJBLHBIX 3CpeH 0J1H-
BIliA

Caaur—(Ca, Mg, Fe). [Si.O,]
Mn-caaut, Fe-caaur, Mn-Fe-caaurt

Caaut 1 ero pasHoBHAHOCTH OTHOCHTCST K UHCJAY CaMBIX pacnpocTpa-
HEHHLIX MilCpaloB 13 nupokcenoBoro pajaa 8 Kypamuncxom xp. Onn Berpe-
UAIDTCH BO BCEX NYHKTAX NPOABJCHHS CKAPHOBOI Muxepa/zanuu. 3 ana-
YUTETLHOM KOJHYECTBEe OTMeHaloTesi Ha CKApHOBO-PEeAKOMEeTaJbHLIX MeCTO-
pomaeHusax 3anaanoro Yabexncrana n Yatkanscxnx rop.

Cannt u geppocannt HeCKOJIbKO OTJANYAIOTCSH APYr OT Apyra no sHell-
Hemy Buay. Caant roayGoBaTo-3eneHoOro 1Bera; y/edbHul Bec ero 3,32—
3,34, On caaraetr paaHaJbHO-AYUHCTBIE 11 MEJIKO3EePHICTHIE  ATPeraThl.
Jaiua npu3MaTHueCKUX HUANBHAOB 2—3 cM, a H30METPHYHLIX 3CpPeCH Aecs-
rble 01 MIVLTHMETpA.

Mauraucanur, ¢eppocaaut n Mn-deppocannr senenoro, rpsizino-see-
Horo, ta0a4Ho- u OypoBato-zenenoro usera. [lepeunciaeHHsie  pasiocti
00Gpa3vIoT KPYNHOKPHCTAMINYCCKHE arperarthl, COCTOSILNE H3 MNPH3M AIHHOI
a0 10—15 cau, obpasywllix paanaibHo-ayuncTele nyukn. [Tupoxkcednt oni-
cuipacMoro psga B KypaMuuckoM Xp. COACpKaT OGHILHLIC Ta3oBO-KIAKIEC
praouctns (Kapnosa, 1944; Caszonos, 1962). Ormeuaercsi 3naunTeqabioc
Koaebanile noxasaredcii OpeJOMICHHS, HAXOAAMINXCH B HPAMOIl  3aBHCH-
MocTH Or cogepaanns B Mutepadae Fe uw Mn. ¥ron 2V noaoxurensnslii u
[0 BeJIUNe J0BOALIO MOCTOSNIBI A BeeX pasHocreil (58—63°). Bodaee
aHaunTeablibie Koedanns Henelthidaet £cNg — ot 37 no 47° (tata. 33).

XHMuUecKile aHaTN3Ll NOKA3aJil CPABHHTEJALHO HH3KOe coldepiKaHie B
caaurax TiO; (1o 0,79%), ALO; (10 3,00%), FesO3 no 6,46%. Conpeprxa-
nire FeO, MgO n MnO suaunteabHo KogaeGJ1eTcss NpH A0BOJAbLHO TOCTOAH-
nom koauyectse CaO, 6anskom x 50% (taba. 34). B szaBHCHMOCTH OT CO-
aepmannsg Fe n Mn Boigenens! pasHOBHIHOCTH MO BbiIIEYKAa3aHHOMY NpHH-
uuny.
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CTpyRTYpibic POPMYIL CXOAHBL ¢ TEOPETIHUECKOIL.

[To aauubM - CHEKTPAILHBIX  aHaansos, canntel Kypamunckoro xp.
cofep:Kat nocrosiigpie npusmecit: Zn, Pb u wacto Cu, Ag ortpamas wetaa-
Jorennueckoe cpoeobpasie paiiona; caJuTh 3amajanoro Ysbekncrana, kpo-
Me Zn, yacto sBraovaloT Be, Sn i Ge.

OfpasoBaHie cajquTa CBA3dHO €O cKapHaMi pasvoro thna. Canwr,
YACThK) MaHraHcaanuT 11 GeppocajanT, caaraloT rHe3fa, JIH3b 1 IAacTooh-
pasubie 3ajgexxi B GHMETACOMATIMECKNX CKApHAX HA KOHTAKTE ¢ 113BeCTiis-
kami. Moutnoets zanexeil 0,5—8 M, NpOTAMKEHHOCTE /10 HECKOJIBKHX COTCH
metpoB (dsanraanik, Kvpycaii, Ibsnzab, Hokagambynak. nasuan pyanan
sona Aaroinronkana, Murnuke, Koiitaw, Jlaurap, dxton n ap.). B Guwe-
TACOMATHYECKHX CKApHAX CaJuT  AaCCOUMHMPYET ¢ aHAPaaHT-TPOCCYJIAPOM,
BO/IJIACTOHHTOM, 3MHI0TOM, BE3YBHAHOM.

MapraHiuoBHcTbIe PpasHOCTH cajinla —— XapakrTepuble MHHCEpaabl CRap-
HOBBIX 3aJjerell yHpUIALTPALHOHHOrO THNa B n3sectnakax. B Kypasmunckom
Xp. OHH 06paavioT rHezla B ckapHax u meakne (0,2—10 mam) KOpoTKGHpH3-
MaTHYECKHE BPOCTKH B KPYIHLIX H30METPHYHBIX 3e¢pHAX KBApIa I KaJbllHTA.
B TecHoM naparenesnce ¢ MapraHilOBHCTHIM CANHTOM HAaXOAMTCH aHjpa-
ant, Mn-BoasacToHHT, POAOHHT, GYCTAMHT, Be3yBHAal, KaJbUHT H KBapll.
Miniepan oTHOCHTCS K panHnM oOpaszoBanusM. 3ameutaerca anapaiuToM i
POMOHUTOM. B cBA3M ¢ NOCJTEAVIOULHMH THAPOTEPMAJbHBIMH MpoileccaMi
NHPOKCEH Jerko pasjaraercd M 3aMelULaeTcst KBapleM, KalbIliToM, CTHADLII-
HOMeTaHOM H PYAHBIMH Mitepanamil. Pyanbie MuHepansl oOniuno n3dupa-
TenbHO accoltnupyioT ¢ mipokcenamu (Kypycait 1, Kypycair 11, yuacrok I,
CesepHast pyanas 3oHa Aartwviuronkana, Llenrpaasnuit Kancaii, IlleBuyvkos-
ka, dapbaza, [J:auranok i ap.).

B 30He OKHCJAeHHS NHPOKCEHbLL PA3PYLLAIOTCS, H 3a HX CUeT 06pa3yoTcs
HOHTPOHNT, ruapookncas Fe n Mn.

lenendeprut—(Ca, Fe), [Si. O]
Mn-renenbeprur

lenendeprur — xapakTepHbll MuHEpasa CKapHOBO-TIOJNHMETANIHYECKIX
MecTopoxaeHnit KypaMHHCKOTO Xp. H CKapHOBO-UIEEJAHTOBHIX  3anajHoro
Y3bexncrana. Pacnpoctpanen wnpoko.

lenenGepriTol no BHCWHEMY BHAY HE OTJHUAIOTCS OT caanTos. Oun
TAKZKE CJATAloT JYUHCThIC arperaTbl, COCTOSLINE U3 TPU3MATHUECKIIX TIH/I-
BHAOR AauHOMN [—2 1 1o 20 cm.

Kpucraans Mn-resenGepriura perpedalotess Ha mectopomaeninn Jlsi-
rap (Msacnukos, 1951). Pasmep nx 15—20 cu, raénrye wecropatolii it ToJi-
crotabanruatuifi. Ha nwnx  passurel  rpauu c (001), p (101), a (100),
b (010) wm (110) (puc. 42).
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Tabauuwa 33

OnTtuueckue cBOiCTBA canuTa, MaHraHcaiunta, peppocankita W MaHraH peppocanuvTa

H(?(!)\rlpe.p Mecra sinTna XapanTepucTuka MilHepana Ng Nim Np [Ng—Np| <eNg| +2V ; Asrop
. Kypamuncknii xp.
5—7 | Bananunii Kapama-] Caaut B MarnesuanbHuIX 1,713(1,690:1,683! 0,030, 43° | 547 | Xapuxos, [Noxnec-
3ap cKapHax ‘ ckun, 1955
5027 | Yauuam Meunkozepuuctsiii naornntii  |1,7101,691/1,680 0,030] 37 | 58 | Mupxoawaen, Kax-
caliT HA KOHTaKTe KCeno- i xapos, 1939
JUTA H3BECTHSAKA € Ipano-
hupom
5033 1,725/1,707\1,701| 0,024| 42 60
212 | Kypycaii II [nactoobpasusie saxexu pa-|1,736/1,72011,704| 0,032 — | — | Mouceesa, 1956,
JAHAALHO-AYIHCTOrO canura 1969
B OHMETACOMATHUECKIX
ckapuax
245 | Kypycaii, [Ipome- | To e, ¢peppocanurosoro |1,738|1,720 1,706 0,032] — -
HYTOUHOE MECTO-| cocTasa
pokIenie
252 1,740[1,728.1,702| 0,038 — -
1179 | Kypycaii, yuacrok 1,738|1,72011,702| 0,036 43 01
Jlarepniii
1157 | Yokanambyaax Mesakosepuuctutfi camur 8 1,723 1,682 0,041 — — | Barposa, 1966
BUMETACOMATHUECKIX CKAD-
iax
1134 To we, manrancaanroporo |1,740) — [1,702] 0,038 — —
cocTaea
1071 1,743 — 1,707 0,036] — -
1039 ] Kypycaii 11 To e, camutoBoro cocrara || 720 — [I,682) 0,038 47 — | Wapukos, 1959
918 —1 Caaut B Gumetacomaruvec- |1,734\1,7121,705] 0,029 47 -
KHX CrapHax
922 1,735(1,713]1,706[ 0,029 47 -
8—9 | Aarsironkan Manrancaint & Tpy6uaroil |1,734/1,712|1,705| 0,02946 47| 59 | Kapukos, [loanec-
CKAapHOBO-PYAHOI 3aJeXn cKHii; 1955
15—16 Mawrancanut s tpemuntoii |1,722/1,702|1,695| 0,027 44 —45 —
CKapHOBO-PYLHOIl 3aneku
17—18 Cheana n scnaku manranca- |1, 734/1,712(1,705] 0,0207 —
JITA B TOI e 3aaeik I
4 Manrancaaur s tpyouaroii {1,724|1,702 1,695) 0,0291 44 o8 | Wapnkos, Baacosa,
CKApIoBOI 3a1eiil | 1955
583—1 L7301, !U“ll 702| 0,028 46 n9
6 1,73301, 71"1 ,705) 0,028] 47 | 60
916—1 | Kypycait To we, referGepriatoBoro 1,741 11,7221 706/ 0,035 47 B
coCTaBd
28769 | llepesanntoe Pamnaapio-ayuucroe arpe- [1,7351,7141,7011 0,034] 46 60 | Goaxnpesa, 1966
rarbl MAHFANCANNTA B CKAD-
Hipopanioii Tyqodpertnn
4205 1,735!1,714{1,704| 0,031 — —
12 1,73501,715/1,707| 0,028] 46 | 60
42166 1,7331,712(1,704 0,020 — =
42172 1,738]1,720(1,712] 0,026 — | —
13 1,738|1,720[1,712] 0,026 47 60
28974 1,74001,721{1,712] 0,028 47 62
107 L. 741]1,722 1,716l 0,025 47 | 61
1 J\ﬂln_reﬂeﬂﬁepr[n’ | ,73-:1 1 ,7]5 | ,7]0[ (),()25 46 60 Bo.ﬂﬂhlpeﬂa, 1964
657 | Aarmmronkan, ,Ko-| Carut Ha wontakte ¢ pomo- [1,722|1,703 1,606 0,026] 44,5 — |Kapuxon, 1959
J0K0a* HHTOBLIM CKapHOM |
650 1,722|11,702/1,695 0,027 44,5 —
866 | Kypycaii I Caant B Tpyboobpasnoii [,726(1,7051,698 0,028/ 45 | —
CKAPHOBOI 3aJeW
018 I,727|],7061,699 0,028 45 | —
998 1,728 1,707{1,702] 0,026 45 -
|
921 1,7251,705(1,699] 0,026| 45 | —




[Mpoxomk. taGanmu 33
Hoog}fp MecTo Bsutin XapakTepuctinka Mutepasa Ng Nm Np |Ng—Np| ~eNg [ +2V AnTtop
869 | Kypycaii | Caxur B Tpy6006 pasiioil 1,727{1,706]1,699] 0,028 45 — | ’apuxon, 1959
CKAPHOBOII 3a71eKu
157 | AnthinTonkan Kpynnosepuucrnii nupokce- [1,7351,713|1,706] 0,029 47 -
HOBBII CKapH cainToBoro
cocTaBa
658 | AnTeiHTonkaw, Caant B uenrpansnoil wactn|l,734({1,712]1,705( 0,029 47 =
,Konokoa® TpybuaToil CkapHoBoii 3a-
JeHCH
1307 | Cepepuntii Antoin- | Caanr B Tpy6uatoii ckapuo-|1,734/1,713 1,706] 0,028, 47 —
TOIKaH BOI 3axeKiu |
184 1,733{1,712 1,705 (),U?H" 47 -
158 1,73411,712 1,705 0,029, 47 —
1305 1,73311,712|11,705] 0,028] 47 5 —
192 1,734{1.712]1.706| 0,028) 47 | —
188 1,733|1,712|1,705| 0,028, 47 —
931 |Kypycail | 1,736{1,715(1,708| 0,028 47 —
2543 | AATBLIHTONK A1 [Tupokcen o ckapnosoii za- |1,7381,716|1,710] 0,028 47 —
JeHH
28761 | IMepesaanioe deppocannr 1,735(1,715 1,710 0,025 46 60 |Boanmpesa, 1966
98703 1,7401,720,1,714| 0,026| 46 | 60
449 | Kypycaii | Fueana manrangeppocanara |1, 748]1,730 1,722 0,026, — — | Monceesa, 1969
B TpybuaToii CKkapHoBG
3anemu
1025 | Muub yak Kpynnoxpucranmueckuii nu-|1,730f — |1,738] 0,022 44 59 |baramos, 1956
POKCENOBbII CKAPH HA KOH-
TAKTE C H3BECTHIKAMH
Sanagnnii Yabexkuctan
— Hurnuke [ueana cannta B koutakro- |1,722) — (1,696] 0,026] 40 | 58 Jlnoenmaiiep, 1966
BLIX CKApHAX ‘
— To we 1,722 — [1,696] 0,026| 41 60 )
— Jlsnrap — 1,728] — 1,7()(5t 0,022 44 | — |Caxonenok, 1967
— | Koiiraw = 1,710 1,70?\ 0.023) — | 61 |A. B. baraos,

1,730l

3. A. Kopoaesa



Ilser Munepana temuo-zeacnuiil, dyposato- i tadauno-3eqcibiil, 6aeck
CTeKJstHHbL, TBeplocTh 6, ya. Bec 3,50—3,57.

IMTox mukpockonom B uindax Mn-regendeprur umeer GJeinyio 3ede-
HOBATYIO OKPACKY co ciaabbeiM maeoxponavom. [ducnepens otuetausas p>V.
Herko BufHul gpoiinnkn no (100). Iloxasatean npeaomaenns  3aMeTHO
BBINIE OCTAJLHBIX PA3HOBHAHOCTEll ONHChIBAeMOro psia. 3uauenue —+2V
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Puc. 42. Kpucranan Mn-regendeprura u3 Jlaurapa:

I —nanboaee pacnpocTpaleHHnit THN; 2—peiko BeTpeyaplndics; J—ABONHIK NHPGKCCHA 110
(100) (Msichuros, 1951).

LOBOJAbLHO nocrosunoe 58—64° B epnnnuHblx caywasx pocturaer 72°
(Tadua. 35).

[To XuMHYECKOMY COCTABY MNPOAHAJH3UPOBANHLIC PA3HOCTH COOTBETCT-
BytoT Mn-rejen6epruty, i ToabKo oAHH oGpaael, u3 Hurnuke npejcrapaser
coboit regenbeprur  (Mn<<50). Paccuntanmble crpykTypHBIe (OPMYJIbL
OaH3KH K TeopeTHueckuM (tadar. 36). :

lependeprutul ckapHOBO-NOJHMETAMNIIUCCKIX MECTOPOKACHHI H cKap-
HOBO-LIEEJHTOBLIX 110 XHMHUECKOMY COCTaBY HECKOJAbLKO pasanyaiorcs. [lep-
Boic GoJiee MarHesmasblbl H MapraHLOBHCTb, a BTOPbE 6oJee eae3HeTh
(B ckoOKax uneao npob).

Muraa Kypavunckuit xp. Sanaduwi Vadexucman
CasS10, 48,6 (7) 48,9 (30)
MgSi0, 7.6(7) 3,6 (30)
FeSiO, 34,7 (7) 41,6 (30)
MnSi0, 9.2(7) 5,0 (30)

Heneancrocrn (%) 84 a5



XHMHUYECKHH CcOCTaB caluTa, MaHraHca

aura, deppocanuta W maHraudeppocanura

Ta6auuwa 34

KypaMHHCKHH
hommonent Kypycai Yokagam Oynak Aatwn
1(211) 2(747) | 3(5554) 4(5681) 5(3539) 6(567) 7(5a)
Si0, 51,74 51,81 ‘55,60 52,63 53,86 47,96 49,64
TiO, 0,15 0,15 Cn i Cr. 0,u0 0,79
Al,04 1,28 1,53 0,64 0,78 0,75 1,96 0,41
Fe,0; 0,05 0,21 0,58 0,97 1,95 0,00 0,00
Fe( 10,12 13,36 10,27 10,27 10,20 10,08 6,90
MnQ 0,31 0,30 7,80 5,40 2,60 2,24 4,33
MgO 11,46 9,11 4,94 6,94 9,64 13,89 11,49
Ca0 23,90 22,00 18,97 21,00 18,69 23,60 23,80
Na.O — — — — — - 0,00
KO -— - — o — — 0,14
H,0 — 0,33 = — — - 0,87
CO, == = — = - = 0,93
[T, m. . — — — — 1,60 — —
[Tpoune — — —_ — — == —
Cymma 99,01 99,00 98,80 97,99 09,29 99,73 99,30
5 i < i 518 o4 Koanuectso nonos B
i ,97), »99) 21 2,04 2,09 1,85, 1,96)
Y 0,032:00.01{2:00 _} B 0.00]194 0.02}1,;;5
AV 0,03 0,05! 0,02 0,4 0,04 — s
Ti — — e S _— — =
Fe't - —- 0,01 0,01 0,05 = —
Fe’t 0,3231,99)0,45:1,96/0,3331,65/0 35:1,86|0 33:1,77| 0,32 0.24
Mg 0,65 0,53 0,28 0,40 0,56 0,805 47 0,65
Mn 0,01 0,01 0,26 0,18 0,08 0,07 0,15¢1.99
Ca 0,93) 0,92 0,75 0,88 0,70 0,90 0,95
Na — — — — — — =
CaSi0; 50,0 48,0 45,0 48,5 42.0 45,1 38,9
MgSiO, 33,4 27,9 17,6 23,5 33.5 36,7 45,0
FeSi04 16,1 23,6 22,1 19,3 20,0 14,9 10,3
MnSiO, 0,5 0,5 15,5 10,2 V9 3,3 5.8
i 34y 46% 68 % 599% 469 33% 49
Jladopa- leonornueckoe Y- |Tanxreonynpasienue M u T AH ¥aCCP
TOp st pasaenne ¥Y3CCP
AHalUTHK A. P. Twomenera . E. ®. Kacoa-|IT. JI. [1pu-
HoBa XHABKO
AmTtop Mouceesa, 1969 Tapacos, 1967 Ecumon, Kapuxos,
1968 1959

[Tpumeuanue O6p. 1, 2—rony6osaTo-3eiennie pajHanLHO-Iy UHCTLIE

arperaru

4eCKOIo TabayHo-3eNeHoro CajiuTa B Tp}'ﬁ‘laTb]K CKAPHOBO-PYIHLIX 3aNeiKax, 6—aeneHsle

CKOIVIEHHA B [Napuoi pynnod sowe, 8, 9—wu3 crkapHoBOii

WKHIBL,

10— paznanbHo-1yuHc-

14— unpokcen W3 ckapuos, 15--Tabauno-3e/eHble KPYMIOKPHCTAIIHYECKH? ATperaThl.

xp. aTkaan- 3ananuwii Yabekucran Harkasece- | Kypamune-
CKHE TOpH KHE  rophl Kuft xp.
TONKAH Mepesaab- | muyygyqag |/19H0ap, Hypa- Huraixe, Muntysax |[Lewiykos-
Hoe = T 3upadbynak % cKoe
8(383-1) |9(A—5353) 10(1) | 11 12 13 14(1025)| 15(792)
48,43 a0,50 43,70 46,88 50,60 52,00 46,02 48,75
Cax. 0,00 0.00 — 0,05 0,02 0,00 -
1,84 3,08 0,50 2,12 1,00 1,37 0 63 0,00
0,88 0.00 000 6,46 = 0,00 6,05 0,08
6,91 7,66 11,97 11,35 10.71 9,80 13,58 15,84
8,93 2.12 4,89 2,89 1,34 0,57 0,75 4,34
5,22 12,02 5,89 5,84 10,28 11,00 7,00 7,30
23,52 24,00 24,96 23,70 24 95 24,00 25,10 22,20
Cil. 0,25 0,69 — 0,48 0,74 o —
ca. — 0,00 — — — — —
0,52 — 0,39 0,44 — — 0,30 —
2,41 0,60 — 0,75 — — 0,80 —
— = 7,50 e . — — —
1,07 — = — 0,25 0,05 - —
99,76 100, 13 100,11 100,43 99,66 99,56 100,23 08,51
nepecqe"re pa G () v X (& o
2,01 1,92], 2.03 1,88 1,95) 1,9 1 88} L4
- } 0,080 | _ 0,10{"+% | 0,04/1:99 | 0,02/2:90 fo 081+ —
0,09} 0,06 0,02 - — 0,04 - —
0,02 | — = 0,20 — — 0,18 -
0,241,910 2451.82 | 4711,95]0,38 0,3412,04 | 0,321, 5 (0,47 0,53
0,33 10,70 0,40 0,35:1,99 | 0.60 0,63(= - 10,4212,090,44|
0,92 0,07 0,20 0,09 0.05 0,02 0,02 0,15¢2,08
U,.‘]lJ 11,75J 0.80 0,97 1,03 0,95 1,00 0,96
- - 0.06 — 0.024 0,06 - —
52,0 491 43,8 51,0 51,4 50,6 50,6 46,4
17,3 34.8 21,5 18,7 29,6 32,5 20,8 21,1
13,8 1253 24,5 25,0 16,5 16,0 27 .4 25,7
116,9 3.8 10,9 53 2,5 0,9 1,2 6.8
| 64% 31% 629 66 % 409 349 619% 619%
d{ UITEM |[UCuT AH| JCY WUru T AH| T'MiH AH Cnasreoa- | M u '] AH
{AH CCCP| ¥aCCp YaCcCp CECP YaCee ¥aCCP
1A.M. Paa- B.E. MMo-|E.®. Kach-B. C. Macuu-T. T. Myxo- |E. ®. Kacbanosa
| wuBH TOUKAA | AHOBA KOD na
1K apuxos|Mcmannos, |[Boagupe-lA. B. Ba- [Macmikos, |Jluunen- A. B. ba-|3. M. ITpo-
| Baacosa,| [Tnaxcu- | Ba, 1966 | Tason 1951 maiep, 1966| Taxos TONbLAKO-
1955 Ha, 1972 HoBa

CaTHTa B GUMETACOMATHUECKHY H3BECTKOBLIX CKApHAX, 3, 4, S—rHe3a KPYNHOKPHCTA T H=-

PalHANBHO-AYYHCTHIE arperarbl

B OHMETAcOMaTHUYECKHX CKapHax, 7—MOHOMHHEpaiLHbie
Thle arperarsl H3 ckapHHpoBaHHbiX Tv(olOpexyud, 11— ruedna B 3x3ockapuax, 12, 13,—



OnTHUYeCKUe CBOHCTRA TeleH)epTHTA W MaHraHnredeHOepruTa

T

aGanta 39

l

Howmep -
ﬂt'!p.i Mecra sBasng XapaxTepUeTiKa Mirte pada Ng Nm Np INg—Np <eNg S SAY i Anyop
— | Typanran Manrenen6eprur 5 ckapuo- | 1,750 1,733( 1,727| 0,023 49-50"| 58”7 | Kapuosa, 1944
Boil 3aiaexn
916 | Kypycaii I Tiesgo mauranremsexGeprutal 1 7411 1,7300 1,726, 0,015 46 — | Wapnkon, 1959
931—1 B TPYOUATOH CKapHOBOI 1,740/ 1,723| 1,716; 0,024 47 -
709 3A0L KN 1,741) 1,724 1,717] 0,024 47 —
28 1,741( 1,723 1,716 0,025 47 — | Wapukon, [Mog-
aecckuil, 1950
532 1,750] 1,736} 1,730} 0,020 - G2 | Monceena, 1956,
1969
106 | Ilepesaisnoe Chesgo sanrauregendepraral 1,7400 1,722 1,714} 0,026 47 64 | Boagmpena,
107 B OpY/JCHEBIX CKAPHAX 1,741| 1,722{ 1,716] 0,025 47 61 1966
— JHacaenonckoe |Tepenbeprar B cKapHupo- 1,757 — 1,725 0,032 47 — | Barposa, 1966
Bampx Tyho-KouromMepa-
Tax
— | Jgurap (Hypa- | Crapiono-peaxoneraasume | 1,761) 1,736 1,727] 0,034] 44 -46 62 | MacHukon, 1951
— THHCKHIT Xp.) saden 1,762 1,736] 1,727| 0,035 43 44 62
— | Murnuke (3upa- 1,751 — 1,720) — — — | 3. A, Kopoaena
BVIAKCKIE 0= 1,766 1,742] 1,733 0,033 44 62 ) Adayaaaes,
=— phl) 1047
1,752) 1,743] 1,734 0,018 48 62 | Muaosckuii,
= 1,758 1,749 1,736( 0,022 46 62 1963
— 1,752] 1,738] 1,736 0,016 48 §10]
== 1,762 — | 1,732) 0,020 — 62
— 1,751 1,737 1,732 /0,019 46 60 |3. A. Kopoaeni
— 1,751 1,737 — — — =
— [He3fa KpynHoKpucTaLIn- 1,751| 1,737] 1,725 0,026 49 72 | uuenmaiiep,
yeckoro regenbepruta s | 1,754| 1,737, 1,729 0,025/ 49 68 1967
KOHTAKTOULIX CKApUax
- Meakosepunernii renenbep- | 1,751 — ],729{ 0,022 47 G2
FRT B CCKYUIHX CKAPHOBDLIX|
HHIAX




B Kypamunckom Xp. TeACHOeprHTH — XapaKTepHblc MHHEPAIL TPYG-
4aThlX M KHI000PA3HBIX CKAPHOBO-PYAHLIX 3ajezkeil B uzsecrusnkax (Kypy-
caii, Kancail, Aatbintonkan), rae onn smecte ¢ Mn-caanrom u Mn-¢geppo-
CANUTOM CJaralor THe3la B 3401e:KaX U BKPAIJEHHOCTh B KPYNHBIX H30MET-
PHUYNBIX 3epHAX KAILLHTA M KBapua. Mn-refeHdeprirt nocreneHHo nepexo-
anr 8 Mn-geppocannt, KOTopulil B cBoto ouepeas B Mn-canur w Mn-auon-
cun. CexenGeprutol 3amMellaloTes aHAPafiTOM H POJTOHUTOM, a TPH HAJOKE-
HIM PYAHOTO NPOILECea MO HEMY PAa3BHBAIOTCH CTHALINOMEAAH, KBAPil, Kaib-
ITHT 1 CYTb(DHIHL.

B 3anannom ¥abekucrane Mn-remendeprutsl caaraior njacroodpas-
HLle Tend, rue3fa, BKPANICHHOCTH H CKOTMJEHHS B CKapHOBO-ILCETHTOBLIX
saqexax. epeudeprut LeMelTHPYeTCS TPalaToM o 3aMCLIACTCST AKTHHOIIM-
FOM, OHOTHTOM, X/IOPHTOM, KBADUCM, KaJbLUTOM, aCCOUHHPYET ¢ APYTHMI
MHPOKCEHAMA, BOJIACTONHTOM, Be3yBHAHOM M IP.

[TpoBeseHHBle Mapa/dieIbHO ¢ XUMHICCKHMH PCHTTCHOCTPYKTYPHBIE IHC-
c/1efloBAHNS NHPOKCEHOB JHONCHA-releHOepPruToBOro paaa H3  HeKoTOPBIX
CKAPHOBO-PYAHBIX MeCTOPOAJIeHH  Y30ekncrana NoKazadl  [oJoMATe /-
HYI0 JIHHEHHYIO 3ABHCUMCCTh Memy comepwattem & unx FeO u MnO u
ooparuyvio mMexay AlO; #m wenouamu, ¢ mapaMerpaMn  KpPHCTANIHUECKO
peuiersn (@, b, ¢) (Hemannos, Ilaaxcnua, 1972).

Hupokeers duoncid- ala) @ [1) e (4) s(4)  v(4)
2edendep2umoso2o

psda
M-3975 0,850 9,028 5,254 10446 151,1
K-5358 9,824 9 003 H,268 104740 4495
W-8870 9,510 9,013 5,521 104°42 450, 1
M-3891 9,827 9,022 5,238 104250 449,0
JI-2981 9,820 9,012 5,248 104740 449,3
W-3971 9,830 9,032 5,242 104741 450.2
$1x-H8849 9,854 9,012 5,264 10515 450, 2
M1-4013 9,840 9,032 b, 236 104732 449,9
-3950 9,855 9,022 5,248 105708 450,3
A-H533 0,793 8,911 5,251 441,7
Y-341 0,734 8,821 2,254 439,6
Y-234 9,734 8,931 5,254 439,0

[MTpusmexanue. TlapaMerprr pemieTkn MHPOKCEIoB HaMepennt B aadoparopun Mu-
CTUTYTA Teoxumun u Quankn munepason AH YCCP crapmmy nHayuumy  COTPYANIKOM
A, JL Jluteunuim meTtonoM  Mowokpucranda, [lorpenimocts onpefeneHus Lia  pasHbix
kprcramnorpapuieckux oceii pasna: a = =+=0,003 — -0,010; & = +0,004; ¢ = +0,001 —
— 40,002,

Munepaaw  anoncri-reicHGepruToBoil  NOArpynnnl 13 GOJLIIHHCTBA
CKapHOBO-NOAHMeTANINUeCKHX MecTopoxdennii KypaMuHckoro Xp. B Kade-
cTBe nmpHMecell cofepkat St (100—400 e/r) u Ba (70—400 2/r) (Baaa.ios,
Patunosuy, 1970). Ormeuacrtest pas/inuioe pacnpejereHne HEKOTOPbIX NPH-
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Tab6aunwa 36

XuMHueckH it cocTae reiexnbepruta H MaHradrenesGeprura

Kypamuucknit xp. | 3upalyrakckie ropbl
KoMmnonenT Kypycai ] llepenaasuoe ! JIRanranni l Hurnure
odp. 1(178) | 2(500) ] 3o16-1y | 1(1) | 5 | 0 7 | 8(M-4013) | 9(H-3230) ! L0¢H-3971) | 11(11-3870) [ 12(3975) | 13(11-3891) | 14
S10. 49,77 48,48 44,76 16,35 47,00 50,98 47,19 48,03 48,928 47,02 46,98 44,76 48,24 47,16
Ti0, — 0,02 ca 0,00 ca 0,03 0,01 0,00 0 00 0,00 0,00 o, 0,00 Cn
ALO, 0,29 0,51 1,70 0,00 1,33 2,95 1,33 0.00 1,84 0,00 0,00 3,79 0,00 1,08
Fe.04 0,56 0,21 ca 6,44 3.00 = —~ 0.43 0,43 0,00 0,00 0,00 0,83 9.35
FeO 18,10 19,81 19,27 15,14 20,64 91,50 21,98 99,68 | 92.32 | 23,12 | 24.48 | 25.56 23,76 21,63
MnO 5,72 6,58 6,22 6,99 4,03 2,56 4,10 4,70 3,24 6,02 2,80 1,01 2,66 3,42
MgO 3,66 3,36 3,95 2,75 1,20 L,41 1,65 0.76 2,10 1,38 1,36 2,32 1,26 1,20
Cdo 20,75 20,32 29,20 22 33 90, 51 2499 23,17 23,20 21,60 22,20 23,490 22,20 22,80 20,20
Na,O — — 0,14 _ _ _ — 0,15 0,26 0,15 0,16 0,25 0,19 0,00
K.O _ — _ _ _ _ — 0,03 - 0,02 0,03 — 0,05 0,07
H.O - = 0,17 — 0,16 0,38 0,82 — — — -~ — — =
CO, — — — o . = 0,18 - — = — — — 2,50
IL m. n == = = = — - - - - — = = =~ == ==
[Ipoune — —_ — — =, o — — = - — _ .
Cymma 98,85 99,29 98,71 100,00 97,94 100,35 100,41 | 100,03 | 100,07 | 99,91 99,71 99,89 99,79 99,61
Komuuecrao uonon B nepecuere na 6 (0)
Si 2,00 1,98 1,90 1,90 s 1,94 1,99 1 9()} 1,97 1,95 1,841 1,99 2,02
AllY = 0, '02/2:00 0,03}1-5’8 - o "05( 2 “”u m}’ 00 0 06}2 s 004200 — 016/ = —
AV 0,01 o - . 0,01 () 09 0,01 — 0,04 — — 0,02 —_ 0,05
Pt 063 6 ot o 0,76 8%‘ 0,750, ¢s0.80,  [0,85 n—és[ 0/82 0%
Fe? 0:63], ool 0,68 0,68) 0,59] 0.7t} gqf0.71 . - . 88, | 0.8 0,78
Mn 0.23(1+%8] 020, (ol 01201, oo 0lTei2 11 olrar!Folng 107 0.14(%: %ol 1612 01j071111 950,20, clo’rol,, | pJoi032:%| 0! 101,01 0,12
Mg 0,19 0,23(°" 0,22{%+"° 0,24[ 0,07 0,08 0.19 |0,04| 0,12 0,08 (=470, 081510, Hl 0,07 0,08
Ca 0,90 0,89] 0, 98) 0,99 0,94 1,01 1,02 1,02) 0,94 0,98 1,06 0,98 1,00 0,7
CaSio, 16,9 44.3 47.7 48.4 18,9 53,3 51.1 50,8 41,2 48,2 51,2 48,6 49,6 10,6
MgSi0, il 10,2 9,8 8,6 3.9 4.3 5,0 2,2 6.4 3,4 G 7,1 4,0 4,0
FeSiO; 32,0 34,0 32,6 31.0 39,4 37.0 36,7 39,0 38,0 38,0 40,8 43,2 40,6 42,3
MnSiO, 9’9 11.5 106 12,0 7'8 54 7.2 8,0 i 5.7 9.6 4,5 " 5.8 6.3
(%) 70 81 81 85 92 i) 90 95 l 92 91 86 | 92 92
Jla6opato- | MI' ¥3CCP|Cperasuser- — Cpenasiger - — = = Ural’ AH YaCCP
pHi METp4d3BEJIKd MEeTpa3Be/iKa
Anaautuk  |A. P. Toome-|T. T. Myxo- — T. T. Myxo- - — - E. ®. Kacbsnona T. Y. Cy-
HEBA Bd Bd KOHKHHa
AsTop Mo uceena, Boabeou, (M. P. Enu- | Jodpenos u np., 1971 ‘ Wemannos, Tlaakcuna, 1972 Kyuykona,
1969 1951 Keen (no MopkoBxuuoii) Hewvanaos
u 1p., 1971



3upabyrakcKne ropn

Komnouent Hurnure
15 (16376) 16 (2501) 17 18 14 )
Si0. 50,30 51,73 17,10 48,00 47,90 46,72
TiO. 0,19 0,12 0,06 0,05 0,00 —
ALO, 0,00 0,78 1,80 0,12 0,18 0,19
Fe.O, e 0,390 0,00 0,00 0,00 8 15
FeO 93,76 22,53 94,42 24,00 25,25 18,37
MnO 2,01 2,32 2.58 4,25 2,56 3:20
MO 1.32 0,76 0,50 0,43 0,14 0,68
CaO 21,60 19,76 22,58 2220 22,40 20, 10
Na.O 0,34 0,33 0,31 0,07 0,00 —
K.O 0,31 0,10 — = 0,00 —
H-0 e 0,35 — = = 0.51
€0, — 1,20 — - . -
Il. n. n. — == — — — —
[Mpoune — — 0,38 0,38 0, 29 1,56
Cyya 99,83 100,37 99,76 99,52 99,25 99,51
Koanuecreo HoHow
Si 2,04 2,10 1,92\, 2,00 1,99 11,95
AllY 8 i 0l08/2:000 "2 - -
AV = 0,01 = — , =
Fet? — ¢ — l o = — 0,27
Fet? 0,80 0,801, -l 0,85 (1,331 0,90] 0,641, o6
Mn 0.0841,90] 0,08(" " 0,0941,96) 0,15'2,000  0.09'2, 000,11(
Mg 0,08 0,05J 0.03 n,n?] 0.01 fo,ml
Ca 0,94/ 0.82 0.99 1,00 1,00 10,90
C aSio, 19,0 47.6 50,5 50,0 49,8 40,5
MgSi0, 1,0 2,8 15 1,3 0,5 2,2
FeSiO; 12,7 45,0 42.6 41,2 45,1 42.3
MnSiO, 4.3 4,6 4,8 7.5 4.6 6,0
f (%) 92 91 96 H7 94 95
Jadopato- Wl A WUICEM — MrC ¥aCCP Ul
pisi Y3CCP AH CCGEP AN
YsCCP
AHATHTHE T. Y. Cykou-| Jloameiiko [O. Il. Bosp- T. T. Myxosa [1. /1. TTpu-
KHHa LIHHOBA e XHLLKO
AsTop Kyuvkosa, | Bracosa, Jluuenmaitep, 1967 Adpaynaa-
Memanaos 1958 en, 1947
u ap., 1971

Tlponoaxenue Tabanust 36

Hypatnuckue ropet
Jaurap
21 22 23 21 95(J1-2981) ] 26 27 l 28
47,19 49,06 48,76 47,83 48,05 46,68 48,26 46,00
0,01 — 0,18 — 0,15 — Ci. —
1,33 1,48 0,64 0,68 3,32 0,14 0,12 2,82
— 0,61 0,40 0,96 0,60 3,62 0,35 5,84
21,98 20,52 21,84 21,74 23,76 20,72 20,61 16,63
4,10 4,08 4,61 6,39 1,01 4,74 6,05 4,36
1,68 1,32 0,53 0,02 1,47 0,72 0,79 0,22
23,17 21,93 28,:;23 22.23 2(1).20 22,80 2(1),43 22,20
- - ' - :34 v] !
= = 0,00 = 0’00 | J0.38 0,20 i
— - - 0,30 = - 0,18 —
a7 . | Z| | Z - -
99,37 100,00 | 100,38 | 100,15 99,90 99,80 100,18 98,17
B nepecuere Ha 6 (0)
1,94) 1,985 na1:9915 aall 981 1,80) 1,94} 1,98 1,90
0106290 [0702/2:99 0 01/2:99/0" 0229l 1519600 06/ 2-00) = 0:10/2:00
— 0,04 0,01 0,01 - - — 0,03
) pel kel kel ksl kul ) om | ook
0,77 0,7 0, ,75 0,81 0, , )
0.1412,08 lo)1a¢96l0° 161149707991 981q"03¢1.93lq"17¢2:05)  gloily aal 0)15¢1%*
0,10 0,07 0,03 — 0,09 0,04 0,05 0,01
1,02 0,96 1,02 0,98 0,91 1,01 0,95 0,99
49,5 49,0 52,4 49,3 49,2 50,8 49,0 53,0
5.1 4,0 1,6 — 4,6 2.2 2,8 0,8
37,7 40,0 37,9 38,5 43,8 38,5 37,8 37,2
| 7.0 8,1 11,3 1,8 8,5 10,7 8,0
a0 74 96 100 90 96 95 98
- - CMH AH| WCuC Hr T'MH AH | Ul YaPAH
ccep AH Y3dAH Cccp cccp
yaCCP | CCCP
— — B.C.Msc-|E. ®. Ka- — B. C. Msc- -
HHKOB | ChfHOBA HHKOB
3. A. Kopo-| Munosc-|Konsiaos,] Mscun- | Meman- |Hevemoc-] Macnukos, |Heuenocros,
neBa kui, 1963| 1966  |kos, 1951 soB, |T0B, 1941 1951 1941
[Mhakcu-
ua, 1972
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Mpononikenne Tabans 36

Hypartuuckne ropsl
Yauitene flxTon Kapatiooe
KommoneHr Kofitam
- 33 (197) 34 (30) 35 36 (3889) 37
29 (K-5358) 30 31 (198) 32 (218)
r » )2- ﬂ! ¥ 0
Si0, 15,60 49,51 46,62 46,06 R S i G o
Ti0, :')':Jik 0,10 0,08 0,07 _ _ _ 1.97 1.30
Al,Qj 42 3,21 — - 0,89 4,17 1,24 0,60 1,54
Fe,0 0,30 0,29 2,04 1,23 23,10 22,96 26,54 29,68 21,90
FeO 24,84 24,45 25,58 26,56 0,68 1,05 1,00 1Y) 2 00
MnO 0,78 0,08 1,40 1,81 2,39 0,82 1,69 1:51 1:27'
MgO 1,52 0,67 2,28 130 22,30 22,90 21,57 18,80 21,60
Ca0 23,00 2170 21,40 22,40 - — o 0.23 1
Na,0 0,26 = = s — — . U’UO 1-0,44
K.O 0,00 0,00 — - _ _ _ = —
H,0 — — 0,30 — — — _ . _
CO, — — - — — — _ - .
Ik oy ms = = — = — — _ — —
[Tpoune = — — -
98 9,20 . 122 .0
Cymuma 99,72 100,01 99,70 99,43 99, J 40,26 na L
KoauuecTBo HOHOBE B mepeeatre a 0dd)
2,0, ,97 2 2,0
Si 1,8812 00 1,98}2 00 1,95 1,93 '_3 ]_ ]'_96 £}8 2£J2
At{,‘; 0,12/% 0,02/ “= - — _ — 0.08 0.06
AlgL 0,04 0,20 = = 0,02 0,12 0,04 0,02 0,04
FE, = 0,01 0,06 0,04 0,77 0,79 0,92 0.7514 0,73(; go
Fe 0,851y g9 0,82{5 o 0,90 0,93 0,0211,91 0,03}1,99 0,03}2,06 0,04(" 0,07("
Mn 0,02 0,00 — 2,02 0,0632,11 0,14 0,05 0,10 009 0,07
Mg 0,10 0,04 0,14 0,08 0,96 ; 1,00 0,97 0,79 0,93
Ca 1,01 0,95 0,97 1,00 50,4 50,8 47,0 48,2 30,3
CaSi04 50,6 52,0 47,2 47,9 7.3 3,0 5,2 5,2 5,0
M§SiOa 4,7 2,1 7,1 3,9 41,0 44,2 46,0 44,9 40,2
Fe iO;., 43,0 45,8 45,5 45,2 1,2 2'0 18 1.7 1.5
MDS|03 ],4 0,1 0,2 3,0 85 95 92) 90’ 85'
f (%) 90 95 87 93
Ul AH ¥3CCP '
Jlabopatopus WUral' AH ¥3CCP M J. 0
AHaAUTHK E. ®. KacbsHoBa . JI. Ipuxugeko E. ®. KacpsinoBa B E <. Maconnona | . o1 Upssiasen
AB, 5 aH-
AsTtop Wcmaunnos, Ilanak- | A, B, Baranos, | Kyuykosa, Miemannos u ap., 1971 e Mok, TR Kﬁggx:zaé L}g‘;’f” Viegpices; 1%2,
cuHa, 1972 3. A. Koponesa : .




mMeceil B NHPOKCEHaX OMMETACOMATIHUYCCKHX H HHPHIbTPALHOHHBIX CKAPHOB
B nepswix nocrosuno npucyrersyior V (50—500 ¢/1), Cr (50), Zr (50—500),
Ga (10), a Bo Bropeix — Sn (50) (HeueatoctoB u ap., 1966). B nupokcenax
M3 CKaPHOBO-IEENNTOBBLIX MECTOPOXKJEHHN COJEpXKUTCH TNpuMech (2/7):
Ge — 4.87—14, Ga— 5,6, Zn—0,01—0,20 (JInuenmaitep, 1967; Kyuyko-
Ba, Mcmaunnos u ap., 1971).

B nupokcenax Anmaabika ycradosien B (12 e/r) (Bamanos, PaGuno-
Bu4 1 ap., 1972), 3anaanoro ¥Ysbexkucrana u Yartkajao-Kypamuhckoro pe-
rioHa — Kpome Toro Be (5—130 e/r) (JIuuenmaiiep, 1967; Heuentoctos, u
ap., 1966 .

Moarpynna ftoxaHcenura

Hoxancenut—Ca (Mn, Fe’t ) [Si,04]
PeppoiioxaHce MHT

MoxancednT u ¢eppoiloXaHCeHHT H3BeCTHB B AJTBIHTONKAHCKOM pyJ-
HOM 11016 H& CKapHOBO-NOJHMeTaJauuyeckoM MectopoxaeHun CeBepHoil
PyAHOIl 30Hbl, TAe OH BCTpedaercsi B OOJBINNX KoJaHuecTBax, H B [1aBHoil
PYAHOIl 30He — B He3HauuTeabHbix. Munepann usyuennl J1. B. CkBaaenkoit
(1958), B. A. )KapuxossuiM, . K. Buacosoit (1955), M. P. EunkeeBbiM,
B. K. MeabHHYEHKO.

Munepansl no BHewHeMy BuAY Hepasanuumbl. Ounu npejcrasiieHbl
AAHHHOIIPH3MATHYECKHMH  arperatamMH pajiHajbHO-Jy4yHCTOTO  CTPOEHHS,
AauHa npusm 15—20 cm. LlBer 3eseHblil, TeMHO-KOPHUHEBLIl M MOYTH Hep-
Helit. Teeppocte 5, ya. Bec 3,498 (uepHbiit) u 3,33 (3eqennlit). B mangax
MOXaHCEeHUTHI CBeTJIO-3e/1eHoBaTo-0yporo uBera. YeTKo BHAHA cnafHOCTD, me-
pecexaiowiasicst Mo yrioM, OJH3KHM K npamomy, (+)2V=059°, yracauue
Kocoe, ZcNg=43—48°, npnuem TeMHOOKpaiieHHble Pa3HOCTH HMET GOJb-
wHil yroJa noracauns n 60Jee BbICOKHE MOKasaTesn npenomJeHus. Ormeue-
Hbl NPOCThIE ABOHHHKH.

Homep Xapaxkmepucmuka MuHepaia Ng Nm Np Ng—Np =cNg +2V
oop.

11 3enenbtit KPyHMHOKPHCTANIHYECK Hil

B TpyGuaroil ckapHoBoil sanewxn 1,712 — 1,680 0,032 43° —

> To we, yepHblil 1,728 — 1,702 0,026 48 —
1305 'nesna B Tpy6uaroil ckapHoBoii

3a1eKH 1,730 1,709 1,702 0,028 46 59°

Mpumewaune, O6p. 11, * 1305 ¢peppoitoxancenut n3 CepepHoil PYAHOI 30HBI
Aatnintonkana (Cxksaneukas, 1958; Xapukos, Bnacosa, 1955)
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Ta6bauwna 37

XHMHYecKHH cocTaB HoxaHceHHTa W deppoRoxaHcenHTa (Bec. %)

Kosmnonent

Deppofioxancennt

nl)Kllllﬂl'HllT

AATHIHTONKaH,
Iaasuas pyanas

Aaruntonkad, Cesephas pyanas 3oma

30Ha
abp. 771 ofip. 11 obp. 507 | abp. 1305 i a6p. 1333
Si0, 47,64 46,98 46,40 47,44 43,96
T1O, 0,25 - — = =
Al Oq 1,10 — - 0,98 6,25
Fe,0, 0,99 4,23 4,29 0,82 1,19
FeO 10,24 8,28 9,26 11,80 -
MnO 11,08 14,36 13,98 0,65 25,57
MgO 3,91 4,14 3,23 4,80 5.34
CaO 22,86 21,70 22,50 21,36 15,60
Na,0 2,26 — - 0,25 -
K.O 0,25 — - 0,13 -
H.O 0,65 —_ — 0,88 -
COy 0,61 — — 1,13 2,08
Cymma 99,84 99,69 99,66 99,24 100,00
Koauvecrso noHoB B nepecuere a 6{Q)
Si 1,97 1,92 1,91 1,974 1,84)
Al 01032:00 o - 0708/ 2:00 | 72,00
Al 0,021 - — 0,01 0, l\:\
Ti = = = = ‘
Fe3t 0,03 0,13) 0,13) 0,02 0 05
Fe?t 0,36¢1,95 0,28 0,32 0,411,090 — {2,01
Mn 032 0.50{1,06 | 0 48(1,13 | 035 0,90
Mg 0,24 0,25 0,20 0,30 0,33
Ca 0.98 0.95 1.00 0,88 0,58
Na - — — 0,02 —
CaSi10; 52,2 46,2 48,1 46,2 33,1
FeS10, 18,9 17,2 19.0 21,5 -
MnSI10;, 16,6 24,3 23,5 Vo2 48,3
MgSiO, 12,3 12,3 9,4 15,1 18,6
JlabopaTopus WMHCTHTYT reoJoruy u reouankn A 1Y3CCP WMI'EM Ul AH Y3CCP
AH CCCP
Anaantuk [1. JI. Mpuxnaeko A. A. Pasz- |TLJL Mpuxuab-
Guanckas KO
Asrop Wapuxkos, 1959 | Cksaneukas, 1958 HKapnkos, | CxkpBaseuxas,
(no B. K. Meqs-~ Baacosa, 1958

HHYEHKO)
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M3 Bcex npoaHaJH3HPOBAHHBIX MMHEPAJIOB OIHH OTHOCHTCS K Hoxaice-
HHTY (00p. 1383), a ocranbHble K (QeppoHOXaHCEHHTY, OUeHk GJIHIKOMY 10
coCTaBy K MaHrandeppocalHTy, OTJIHYAETCH OT Hero MNOBbILIEHHBIM cOLep-
#anuem Mn (tadn. 37). CnekTpajbHBIM aHa/JH30M B HoXaluceHHTe obGHapy-
KeHa npumeck Zn, Pb, Cu, Ag, Sn, peako Ni u Sb.

Mloxanceunt u (peppoHOXaHCEHHT BCTpedalorcsi B AJTHIITOIKAHE B H3-
BECTKOBbIX CKAapHaX B BHJAE THe3J H KpynHHX OJoKoB B TpybuaTbix Tesax
B acCoUpallid ¢ APYIHMH MapraHlOBHCTBIMH CKADHOBBIMH MHHepalaMu —-
pomoHHTOM, GycTaMHTOM, MnN-BOJIIaCTOHHTOM.

FloxaHceHHT M ero pasHOBHAHOCTb OTHOCATCS K PAaHHHM MiHepajau,
3aMellaeMblM B PasJIHYHOH CTENCHH POJAOHHTOM, dHAPAAHTOM, aKTHHOAHTOM,
a B IOCJCAYIOUIHE CTAMNH N0 HEM Pa3BEBalercsi KBapl, H KaJblLHT B acco-
UHALMH C PY/AHBIMH MHHEpaJaMu.

B 30He OKHCJAEHHS MapraHUOBHCTL ¢ TNHPOKCEHL pasjararmTcs, W 3a
cyeT HHX 00pa3yiOTCs HOHTPOHHT, THAPOOKHCJblI MapraHia H TH3NHTEpPHT.

Jxedpdepconnt—Ca(Me. Mn, Fe, Zn) [Si,04]

ke depcoHuT OTHOCHTCS K YHCAY peldkux MHHepanoB. Oi ycrados-
aed M. P. Enukeesnim (1958) B ckapHoBo-noauMerasaryeckux TpyGuarhix
tenax Aareietonkana n M. M. MouceeBoil B XKHI006pasHBIX CKaPHOBHIX
tenax Kypycas Il

MuHepaa sbileasiercss B BHIE MeNKHX KOPOTKONDPH3MAaTHYECKHX KpHC-
TaJJHKOB H PainalbHO-NYYyHCTEIX arperatos. LlBeT 3enenoBaTo-cephlii, TeM-
HO-KOpHYHeBblil, YepHo-3e/eHbll, HHOrLa nouTH yepHbii. ¥Yaeabnbi Bec 3,48
(Kypycaii).

B npo3paunbix mangax cjgabo okpauleH B 3€]€HOBATO-KOPHYHEBLIN
uBeT. YeTKo BHAHA CNaWHOCTb B JBYX HanpaBJeHWsIX MOYTH MOA NPSIMbIM
yraoMm. Onrtmyeckie cpoiictBa mmeddepconnra us Kypycas chaenywomie:
Ng=1738;, Nm=1,730; Np=1,716; Ng—Np=0,022; ZLcNg=48
+2V=70°

XHMHYECKHM aHaJH3oM B MHHepaje 3 AJTHIHTONKaHA YCTAHOBJICHO
Haanuve ZnO (2,30%) u CuO (0,15%). CnekTpanbHLIM AHANH3OM B MH-
HepaJie u3 000HX MecTOpoxKJeHHi obHapyxena npumecs Ag (0,00—0,n%),
Pb (0,n%), a us Kypycas, kpome Toro, Be (0,00n%).

Hxeddepconnt npuypouer K TpyGUaATHIM CKaPHOBO-NOJHMETA /i 1eCKHM
TesaM, B KOTOpPbIX ofpa3yer ruesja paaualbHO-Y4HCTOTO CTPOEHKs U KO-
POTKOCTOOUATBIE BPOCTKH B KPYIHbBIX 3epHAX KBAPILA M KaJIbIHTA

Hxeddepconut HHTEpeced B reHeTHUECKOM oTHoWweRHH. Hanunaue B nem
Zn u nocrosinnbix npumeceil Cu, Pb n Ag aBiafeTcs nMokasaTeneMm reHeT-
YeCKOTo POACTBA MexAy CKapHOBOIl MHHepaausallueil H HaJ0XKeHHOl Ha
Hee pYIHOH.
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loarpynna asrura
Asrut—(Ca, Mg, Fe’" | Fe®™ |, Ti, Al), [Si,Al);0,]

Jduoncua-aBruT, caluT-aBrut, Ti-aBruTr

ABruT — WHPOKO pacnpocTpaHeHHblil MuHepas. B reHeTHuUeCKOM OTHO-
UIeHHH BbISIBJEHO 1Ba THMA aBFHTA: B MarMaTHYECKHX NMOpPOAaX M B MarHe-
3MaJbHBIX CKapHax. XapakTepuCTHKA MX [aeTcsi pasfie/bHO.

ABrur — XapakTepHblil TOpPOL006PA3YIOWIKA MHHEpaJl MarMaTHueCKHX
nopox YsGekHcTaHa CpejHero, OCHOBHOTO W IIEJOYHOTO coctaBa. O yno-
MHHAETCsl B MHOTOUHC/IEHHEIX neTporpaduueckux paborax.

B noJHOKpHCTAMIHYECKHX PAa3HOCTAX aBCHT BHIAGSIETCS B BHJE 3epeH
paamepom 3—4 mm HenpaBHJABHOI 1 NpH3MaTHUYeCKOH (GOpMBI TeMHO-3eJe-
Horo usera. B nopdupurax aBrut obpasyer BKpamIeHHHKH MPH3MATHUECKOM
thopMBl pazMepoM 1—3 MM, a B OCHOBHOII Macce — MeJKO3epHHCTLIE arpe-
raThl 3epeH H30MeTPHUHOH (OPMBI, BBLINOJHSIONIHX MPOMEKYTKH MEXIY
JeficTaMH MJIarHoKIa3a.

Onrtuueckiie cpoiicTBa nopoaooGpasyiollero asrura H3aydenbl caa6o.
HmMeerca MWL HECKOJILKO onpeleneHHil NMoKasaTeiei TMpeJOMJeHHs ¥ 3Ha-
gyeHHil yria 2V, o6BIYHO Ke NPHBOAHTCH JIHIIb 3HAYEHHe ABYMPEIOMJ/eHHS
u yroa noracaung — ZcNg (tatda. 38).

Xumuueckuil cocras asruta (Bec. %) oxapakrepH3oBaH BCEro ABYMs
aHanu3aMi: MHPOKCEH H3 MiacToobpasHoll 3a/leXu WOHKHHATA BpHumyasl:
SiOg = 48.29; TiO; — 0,70; A[gOa = 5,43; FEgOg —_— 3,30‘, FeO — 5,31;
MnO —0,20; MgO —11,62; CaO—19,23; Na,0O—0,80; K,0—0,71;
H;0 — 0,09; CO; — 0,20; cymma 96,09% (Mymxkun, Konecnuk, 1968); dep-
poaBruT u3 nuporceHnToB Cyaranynapara: SiO, — 38,32; TiO, — 2,25;
Al,O3 — 11,01; Fe.O3 — 12,58; FeO — 7,41; MnO — 0,14; MgO — 11,88;
CaO — 13,60; Na,O — 1,55; H,O — 1,12; cymma 99,86% (ITerporpadus
Va6exncrana, ka. 2, 1965, no A. ®. Ceupunenko).

CnexkTpanbHBIM anaau3oM B aBriute u3 nophupura Kypycas u ra66po
Akrene BuifiBAeno Haauuue mpumeceit Cu, Cr, V, Co, Ni, a unorpa Ag, Zn,
Pb, Sh, Mn. B asrute u3 ocHoBHEIX nopon (Kyavbmkykray, Cyaranyusmar
¥ 1p.) oTMeuaetcs nocrosinias mpumecsk Cu (0,00n%), Cr (0,05—0,004%),
Co (0,001—0,005%), Ni (0,004—0,009%) (Kpomckasi, Bapanos, 1969;
XawmpaGaes, 1969). O6ruHO MO aBrHTY Pa3BHBAETCS KOMIMJIEKC BTOPHHUHBIX
MIHEPAJOB — aKTHHOJHT, CePNeHTHH, XJOPHT, KaJbIlHT W 3MHAOT.

[Tupokcens! AMONCHA-aBrHTOBOTO M CAJWT-aBIHTOBOTO COCTABa COJEp-
AaTC B MarHesnaablblX ckapHax — 25—75 u 909%. Ouu cnaraiorT menxo-
sepuncrole arperatsl (0,01—0,60 aa), cpean KOTOPLIX MECTaAMH BCTpeualoT-
csi Xopowio obpasoBaHHble KpHCTa 1bl pasmepom 0,6—5 sy KoporkocToa6-
yartoro raburyca (Kypamnuexnit xp.).



OnruvyeckHe CBONCTBA aBrHTa, JHONCHI-aBrHTa H CaNHT-aBrHTa

Tabauwna 38

Homep

Mecro BasTha

Xapaxrepucruka

o6p. obpasua MitHepana Ng Nm Np |Ng—Np|l< ¢ Ng| + 2V IHucnepens Antop
Kypamuuckuit xp.
3221 Kaucaii | Jwoncun - asrur 8 |1,703|1,680[1,673(0,030| 40° | 56° | p>V =10° | ¥apuxos, 1959
MarHe3uajbHoM 2Vp =61
cKapue 2Vv =51
3222=1 1,703)1,679 (1,674 0,029 [39—40, 56 |[p>1 =9
2Vp =61
2Vy =52
3226 1,701|1,6781,672]0,029| 39 55 g} V=9
Vp =61
2Vy =52
3251 Caanr-aprut B Mar- |1,713]1,6901,683|0,030| 44 4 |p>V=I10
HE3HANLHOM CKapHe 2Vp =60
2Vy =50
3129 | Cesepuiii 1,713]1,690]1,684]0,029 43—44| 52 | p-V =10
JlKanranbig 2Vp =59
2Vy =49
- 3ananupit | Quoncwn - aseut B | 1,702] 1,679 (1,672(0,030| 47 52
Kapamasap | sujokonraktosoii
30H€ MarHe3Haablbix
CKapHOB
687 | Kypycaii 1 | Peauxtst Bkpanaes- |1,710(1,696|1,685]0,025| 51 61 Mowuceesa, 1769
HHKOB Marmaruuec-
KOro  30HaJbLHOTO
apruta B 3HJOCKap-
nax 1no nopQpupHTy
— Aumanvik | Bkpanaenwnnkn asru- [1,710[ 1,692 (1,686 |0,024| 50 |55—61 Alizenmrar,
Ta B Jaiikax Jam- 1967
npodupos
Yatk albcKHuil xXp,
— Bacceirn [Mopomnoobpasyownit | 1,726 — [1,6690,027] 50 60 Jlncnusina,
p. aBui aBrut M3 rab6po- 1960
CHEHHTOB
- Bpuumyana | Asrut s wonknuute | 1,718(1,710 (1,686 0,032 60 My mkHH,
Koaecunk, 1968
- 1,77211,714]1,689] 0,033 67



MuHepan CBeTJ10-3eJeHOT0, OT CEpOBATO- 10 TEMHO-3€/1eHOro [BeTa.
Yneabnwii Bec 3,22 (Typauras). B mangax GecrserHblii. Xapakrepua cHilb-
Hasl AHCNEepPCHsl YIJa ONTHYECKHX Oceil, B CBSI3H C 4eM B paspesax, mnepneH-
OHKYJIAPHBIX MJIOCKOCTH ONTHYeCKHX oceil, MHPOKCeH BMECTO yracaHus mpH-
ofperaer aHOMaJbHYIO (PHOJETOBYIO HJIH JKEJTO-3e1eHyI0 HHTepdepennon-
uyio oxkpacky. [ducnepeust p>V. PasHuua B BeJMUHHAX yrJja ONTHYECKHX
ocell /sl KpacHoro W cuHero csera gocturaer 9—10° (JKapukos, 1959).

MarHesnanabHble cKapHbl MHPOKCeHOBOro cocraBa B KypaMuHckom xpe6-
Te CJAaraloT HenpaBH/bHbIC JIHH3BI, THe3[a, 3ajdexH, MPHYpPOUYeHHble K KOH-
TaKTaMm L0JOMHTOB C KPYNHBLIMH HHTPY3HBHBIMH MacCHBaMH CHEHHTO-AHO-
PHTOBOrO M CcHeHHTOBOrO cocraBa. [To nannsiM B. A. JKapnkosa, nupokcen
CaJHT-aBTHTOBOTO COCTaBAa NPHYPOUEH K BHYTPEHHHM YyuacTKaM, TpaHuua-

LIHM C 3HIOKOHTAKTOBBIMH 30HAMM HHTPY3Hil, a JHOMNCHJ-aBTHTOBOTO — K
BHELIHMM 30HAM MarHe3aHajbHLIX CKAPHOB, cJarasi CepleHTHH-TTHPOKCEHOBLIC
Pa3HOCTH.

B napareHeance ¢ QHONCHA- 1 CAaJHT-ABCHTOM acCOIMHPYIOT LOJOMHT,
KaJbLHT, MarHeTHT, WNHHE b, Be3yBuaH, Gopcreput, (GJIOronut, MOHTHYE-
7T, GpycHT.

Turtanasrit orMeyeH B Y30eKucTaHe B JIBYX NYHKTAX B CBSI3H C BBIXO-
namu ocHoBHuIX mopox: B Cesepuom Hyparay u Kyabaxkykray. B nepsom
THTAHABTHT npeiacTaBager coboil noponoodpasylouiHil MHHepal MTHKPHTOBBIX
mopupurop (IamaneeB, XampabaeB u ap., 1967; TposnoB. bBopoanus,
1969), a Bo BTOpOM TaIaBHEI nopoaooOpasyiomuil MuHepas rabépo (Kpowm-
ckas, 1966).

Minepan Bblleasiercs B BHIE KOPOTKOCTOJOUaTHIX H OBAJbHHIX 3epeH
pazmepom 0,1—1 mm, cBerso-kopuunesoro (Cesepuniiit Hyparay) u cupene-
BATO-KOPHYHEBOTo uBeta caaboit uuTeHcuBHocTH (Kyawmxkykray). das mu-
Hepada u3 KyabIKVKTay XapakTepeH MIeoXPOH3M B cHpeHeBbix ToHax. On-
THYECKHE KOHCTAHTH MHHepaJa npuBoasatcs Huxe (TposuHos, bBoposaun,
1969, Kpomckas, 1966).

Iopoda Mecmo szamust o6p. Ng Np Ng—Np +2V  =zcNg
[Mukputoswii  Cesepuniii Hyparay 1,735 1,705 0,030 58—64° —
nophHpHT
1,728 1,700 0,028 54—60 .
Turanasruto- Kyasmxxykray, Beab- 1,712 1,687 0,025 58 48 —50°
Boe rabbpo TAyCCKHil MaccHB

XuMHuecKnil cocTaB MaJjoXKene3HcToll pasHOCTH THTAHABrUTA CJELYiO-
mmii (Bec. %): SiO, — 44,35; TiOp, — 1,79; Al,O3 — 8,21; Fes03 — 1,53;
FeO — 1,87; MnO —ca.; MgO —14,60; CaO— 26,80; Na,O—0,10;
K,0 —0,18; H,0 — 0,60; cymma — 99,98 (amaautuk T. T. Myxosa, aBtop
Kpomckasi, 1966).
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TuTanaBruT NpH NOC/AEAYIOUIX Mpoleccax 3aMellaeTcss aBrHTOM M COM-
poBoxjaaercsi HoBooGpasoBaHWeM ceHa B KauectBe cOpOIIEHHOrO
MpOLYKTA.

daccaur—Ca (Mg,Fe' , A1) [(Si, Al),0.]

daccant yctaHoBJaeH B ueTblpex nyHkrtax: B [lla6pese B UaTkaabnckom
xp., Haknae, Typauras uw Mpuunkkone B Kypamunckom xp. (EHukees,
1951; Memauaos, 1958; Bunnunyenko, 1945; Kopoaes, Koponesa, 1966). Yka-

7

7 i
=N 4

)
by
Pl

Pue. 43. O6auk KpucTariop (accanra:
1.2 -n3 [aope3a; J—avofnuen kpuctanaa (paccanura u3a Ulabpesa, naoc-
KkocTh cpacranust (001); 4,5 —u3 H?sjfﬁrz?]i" (Eunreen, 1951; Hemadaos,
3aHHBIE HCCJIeL0BAaTeNH OTHOCHAH MHHepaJ K JAHONCHI-aBTCHTY HJIH Jeilko-
4BTHTY, HO NpaBHJbHEE €ro cuHTaTh accanTom.

Gaccaut npeacrasjeH cTOJA04aTBIMH NMPHU3MATHYECKHMH KpHCTALIaAMH
pasmepoM A0 15 MM 11 MeNKO3epHHCTBIMH arperatamil. Kpucraaiasl crtoad-
4aTOrO NPH3MaTHYECKOro raduryca ABYX THNOB: ¢ XOPOWIO PasBHTHIMH rpa-
Hami npusmbl m (110) 1 neporo nuHakouna a (100) u Xopouo pasBHTHIMU
rpanami p (101) u r (552). [ABoitdnkin BeTpeuaioTes 4acTo, IJIOCKOCTb
cpactauusi (100) (Ennkeer, 1951; Hemanmos, 1958) (puc. 43).
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daccanut cBerI0ro cepoBaTo-3eM€HOr0 M 3€/]€HOro lBera, noJynpoapay-
Hblit, TBepaocts 6. CopepuwenHas cnaiitocts mo (110), ynenbHeuil Bec 3,30
(lla6pe3) u 3,17 (Haxnaii).

Ta6anna 39
XumHueckHi cocraB daccaHTa
ST ) Waopes, Hakna I Typanran
L {aTkaabckuit Xpeder KypaMuscku#t xpeGer
Si0; 45,00 46,24 51,05
TiO, 0,41 0.11 -
AlO4 13,81 11,67 7,16
Fea04 2,60 4,69 0,56
FeO 0.65 - 0,00
MnO 0,06 0,08 -
Mg0O 9,27 11,59 14,48
CaO 25,20 23,60 25,63
Na;-.O 1 ,98 — —
KO 0,33 - —
H,0 0,72 2.15 0,66
Cymma 100,03 100,13 99,54
J1ab opatopus HI'ul' AH ¥sCCP
AnanuTik T. . Cykoukuua | [1. JI. Tpuxaasko —
Astopul Euukeen, 1951 Mcemanaos, 1958 | Bununyenko, 1945
Koanuectso uonos B nepecuere Ha 6 (O)
Si 1,68 1,78] 1,86
Al 0:30)2:00 0.95)2:00 0,14/2:0°
Al 0,28 0,25 017
i g 0,01 0,02 —
Fe*t 0,08 0,13 0,01
Fe?+ 0,02¢2,04 — 11,9 _ 4,97
;\I‘ﬂ — —_ J—
Mg 0,51 0,65 0,79
Ca 1,00 0,85 1,00
Na 0,14 — =
K = = =
Heinesncrocrn
) 18 12 1

Ontiyeckne cBoiicTBa (paccanta OJH3KH K TEOPETHUECKHM.

Mecmo szsamust
oap.
Haknait, Kypamun-
CKHE rophbi

Xapaxmepuemura
MuHepaia

Kpucrarin B Marne-
3HAALHLIX CKapHax

Ng Nm

1,704 1,686 1,680

0,024  40—50°

Np Ng—Np =cNg +2V

203



Illa6pes, Yatkaab- Croabuarsie kpucraxa- 1,725 1,703 1,698 0,027 48 722

CKHe Tropsl bl B MarHe3auaib-
HBIX CKapHax
AJTBIHTONKAH — Cxonaenust kpucraa- 1,692 — 1,671 0,021 38 —
Mblinkkoa JoB (accanta B mar-

HEe3HANLHLIX CKapHax

OcoGeHHOCTH XHMHYECKOro cocTaBa (haccanTa 3akIiovaloTest B BHICOKOM
coaepxanun B Hem kanabliug (25%) u nosbuuenunom Al,Oz (7,16—13—81%)
(Tabua. 39).

daccanT npHypoYeH K MarHe3naJbHBIM CKADHAM BMeCTE C TPOCCYJIsi-
pOM, Be3yBHAHOM, (pJOTONMHTOM, (hOPCTEPHTOM H TOJayGHM KaabuutoMm. [lo
BpeMeHH 006pa3oBaHis OTHOCHTCS K OJAHOMY H3 pPaHHMX MHHEpPAJOB.

IMoarpynna srnpuH-aBruTa
3rupun—asrut—(Na, Ca) (Fe®t  Fe’* , Mg, Al) [Si.0,]

O npucyTCTBHH 3THPHH-aBMHTAa Kak MOpPoaooGpasylollero MmHepaJa B8
HEKOTOPBIX MarMaTHUecKHX TMOPOAaX OCHOBHOTO M ULIEJOYHOTO COCTABA
HMEIOTCS JTHIIb OTPBIBOUHbBIE CBEIEHHS.

B Typauraw (Kypamuucknii Xp.) STHPHH-aBrHT BCTpedeH B wmndax
aM(pH60JI-MHPOKCEHOBOTO COCTaBa CPeld AHOPHTOB, B KOTOPHIX OH ofpa3syer
KpynHble Kpuctaaasl (8—10 ma), npopocuie ambudotoM B onHoil ontH-
yeckofi opuentHpoBke (aaHHble E. H. Muenxo, 3. A. Bypaauenko).

STrHPHH-ABIHT BCTPEYAeTCsi B CHEHHTO-AHOPHTOBROM MaccHBe AJma.ibi-
ka. Ero ontnueckne cBofictBa: — 2V=68°, Ng—Np=0,036—0,042 (Ai-
senwrar, 1967). B Kyapaxyxkray (Kbi3biikyMbl) oH oTMeueH Kak NOPOJIO-
oOpasyiomuil  muHepaJs B Hedeannosblx cuennrtax (ZcNg=56—61%
+2V =60°), BoiaBaen Takxke B Benbrayckom ra66posom maccHBe (Kaiomos,
1965).

Moarpynna cnoaymeHa
Cnogymen—LiAl[Si,0;]

Cnonymen ofHapy:KeH TOJNbKO Kak akueccopHblil mnnepan. Mayuaices
A. A, Beycom (1952) B Cammone, KeipkGysinake B TypKecTaHCKOM Xp.
M. T1. 3apeenu (1956) B Hayxke, M. ®@. Crpeakunmim u M. B. Jly6poBoit
B HEKOTOPHIX MerMaTHToOBLIX )Xnaax bBapkpaka (Yarkaabckne ropet). Otme-
yaercs B mermarurax Kermenun, JIonabynaka (XampaGaes, 1969), Antuik-
tay (Kpoiruna, 1948) u Cyaranyuspara (Llasno, Kasaxeswu, 1969).

Muuepaa caaraer KpHCTaJibl H 3epHa pas3anyHbiX pa3mepoB. HaGaio-
naloTed TakmKe TabJaHTUATBIE KPHCTA bl ¢ XOpowo pa3BuToil rpanbio (100).

B merMaTHTOBBIX KiIJaxX ILeHTpanabHOi wvacTH TypKecTaHCKOro Xxp.
(Kbipr6ynak, CaMKOH) KpPHCTAAdBl CMOAYMeHa HHOTAA 3aK4HYMBAIOTCH
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BMECTO I'OJIOBKH rpaduueckiM CpoCTKOM crnoaymeHa ¢ kBaptem. [las ner-
MaTHTOB (3amafHoe okoHuyanue TypkecraHckoro Xxp.) XxapakrepHa mnapad-
JleJIbHO-1IecToBaTaa TeKCTypa.

Bosee moaauuii crogymen npeacrasied Meakumu (ot 0,1 npo 5 amm)
3epHAMH HenpasilIbHON M H30MeTpPHuHOil (QOpMBI, cJaaralHMH cpelHe-
kpucraaanueckue arperatel (Tpo) (Beye. 1952).

Ta6anuwa 40

OntHueckue CBOHCTBA CnojymMeHa

Xapaxrep HCTHEE

Mecto B3ATHA CroaAyMeHa Ng

Nm Np |Ng—Np +2V Aatop

Typkectanckuil Xp.

C am#oH | Beamit 1,665 1,653 0,012 58° Beye, 1052
Ax6a bBeaptit meakokpuc-| 1,667, — 1,650 0,017 -
TAAAHYCCKRIT
Jananubiil 3eneHbtii 1,674 — 1,659 0,025 60°
Keipkbynax
Havka Ceposarto-6easlii, 1,673 — 1,657| 0,016 53° M. 1. 3apesuy

NAacTHHYATHII

KBI3blAIKY M bl

AnteinTay — 1,676( 1,660| 1,656| 0,020} 55—62° | Kpeiruua, 1948

llBer cnogymena cepoBaTo- H 3eJeHOBaTO-Geabld, H3peaka (3anaiHbli
KrpipkGysak) noaynpospausblii 3e/eHblii, oTMeuaercss (HOJIETOBBIH — KYH-
uut (Xampadaes, 1969). Bneck crekasiHHbIH, Ha MJOCKOCTAX CNaHHOCTH
weakoueTolil. Teeppocts 6,5, Hadaopaercs TtHnHuHAg A48 NHPOKCEHOB
cnaiHOCTh No npHaMe noAa yraom 86° u oraeasbHocts no (100). dtum cno-
JYMeH OT/IHYAeTCs OT MOXOMHX HAa Hero B WTydax nojeBbX IIMATOB. ¥ Ae/1b-
Hblil Bec Munepana 3,15—3,21.

B muande muHepan GecllBeTHBI: Hepelko HabJ10Aal0TCH MPOCTbie H MO-
JAucHHTeTHYecKHe ABoiiHHKH. ONTHUecKHe KOHCTAaHTbl MHHEpaja 3HaulTelb-
Ho BapbupyloT (Tada. 40).

XHuMHuecKHil cocTaB crnofyMeHa npudaumkaercs K TeopeTHdyeckomy. Ilo-
BbllleHHOe cojlepaHHe HAaTpPHA B aHaJH3HpyeMblX nmpofax cBfI3aHO C 3aMme-
lieHHeM crnoayMeHa aaboHTOM (Taba. 41). Ilo naHHBEIM cneKTpaJbHOrO aHa-
JH3a, B MHHepase npHcyTcTByOT npumecd Ga, Sn, Ge (0,0n%); Be, Mo, Ti
(0,00n%).

CnoiyMeH MpHYpPO4EH K NMerMaTHTOBLIM ¥KHjaaM. BeigensiioTcess aABe rede-
pauuu CrnoaymeHa, 13 HHX rnepBas fIBJAAETCS NPOLYKTOM TNEpPBHYHOIN KpIic-
TaJJIH3allHH.
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XHMHYecKHil cocTas

cnojiymeHa, BecC, %

Ta6auma 41
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B cnogywmelic nepBoil renepaiii MecTaMil BJ0Jb TPElLHH Pa3BHBAIOTCH
MeJKO3ePHHCTbIe KPHCTAJJILl BTOPOil remepalliii, acCOUHHPYIOULIHE C KBap-
nem 1 MyckoButoM. Criojymen accollHHPYeT ¢ KBapleM, NOJIeBbIM WNaToM,
MYCKOBHTOM, aKIleCCOPHBIM GepH//IoM, TYPMaJHHOM, aNATHTOM.

AxlleccOpHBIH CHOAYMCH NerMaTHTOBBIX JKHJ LeHTpaabHoli uactu Typ-
KecTaHCKOTo Xp. uacTo 3amewtaercs aennaoantom (beye, 1952). Ha mecro-
poxaenun Hayka B pesyibTaTe HATpHEBOro Meracomartosda HaGJamoaaercs
npouece aabOHTH3ALMM CcnoAyMmena W o6pa3oBaHHE NO HEMY 3IBKPHOTHTA.
AnbGHTH3ALMS NPOHCXOAHT mno nepudepHy KPHCTAWIOB W BHOJAbL TPELIUH
crnailHocTH ¢ 00PA30BAHHEM CTPYKTYP 3aMeLLCHHS.

Ha kpuBoil HarpeBaHusi aJbOHTH3HPOBAHHOIO CHOAYMEHA, IO JAaHHLIM
M. T1. 3apeBuy, OTUETIHBO NPOSIB/ISETCs IHIOTePMHUeCKHii 3dpdexr ¢ Mak-
cumymoM npu 950°, orpaxalouwnii noaumopdHoe npespaulerue a- B f-cno-
aymen, Ho caBuHyTh Ha 100°C BJeBO no CPaBHEHHIO ¢ HEH3MEHEHHBIM CHO-
aymesom (Ksanosa, 1961).

CoBmectno ¢ anbOGUTOM B crnoiyMeHe Habjlojaercs 3BKPHNTHT B BHJle
TOHKHX Y/JIHHEHHBIX MJdCTHHOK, 06pasylolluX OpPHEHTHPOBAHHBIE BPOCTKH
B albOute. UepseobpasHoe cpacranne 3THX MHHEpPaJ0B HMeeT 00Jblloe
CXOACTBO € AAKTHJOTHNHONH cTpykTypoit, omucannoit A. H. Funsdyprom
(1964). ITpouecc anabGHTH3aUMKH M IBKPHOTH3ALHK CIOJYMEHA COMPOBOK-
IdaeTcs BBIHOCOM JIHTHSI.

B ruaporepManbHBlil 3TAN CHOAYMEH 3aMellaercs CJAIJHCTHIMH MHHE-
paiamy. 3aMelleHHe CHoAyMeHa CJAIJKaMH OGBIYHO HAYHHAJIOCh C IEpH-
depnu sepen U no TpeHHAM.

MecraMp 1IHPOKO PA3BHTHI NPOLECCH THHEPreHHOro  1peodpasoBaHus
criofaymeHa,

Kpartko pestoMupyeM AaHHbIE 110 MHPOKCEHAM.

MOHOK/IHHHBIC THPOKCEHBl pacnpocTpaHeHBl LIHPOKO, PoMOHUYECcKHe
menble. Haunbosnee xpynHble ckKonjieHnss oOpa3oBaHbl MHHepaJaMH JHOMN-
cHl-releHGEPrHTOBOIO psjla B H3BeCTKOBHIX cKapHax B Yartkano-Kypamuh-
cKoM pernoHe n 3amaanom YsGekucrane. B Kypamunckom xp. caant, Mn-
Ca/NT — XapakTepHble MHHepaJbl GHMeTacoMaTHuYeCKHX cKapHOB. Mn-auon-
cui, Mn-canut, Mn-geppocaaut, regen6eprut 1 Mn-resenbeprur, fioxaHce-
HHT, (heppolioxaHceRHT, AxKed(pepcoHHT BXOAAT B cocTaB TPyGUaTHIX H K-
J1000pa3HblX HHQHILTPALHOHHBIX CKAPHOBO-TIOJHMETAJJHYECKHX 3aJjiexei.
CocTaB nupokceHna B HHX KpafiHe HENOCTOSIHHHI M KoJeGJjercst oT Mn-auon-
cuna 1o Mn-repenbepruta. XapakTepHo 3HauHTeJbHOE obforatleHue MHPOK-
ceHa 13 HHHIbTPAUHOHHBIX 3a/exKell MaprauleM, H3BJeKaeMbIM pactBopa-
MH 13 BMelawimHx H3pecTHaKoB. OcoGeHHO BeJIMKO CO/lepKaHHe MapraHila
B CKapHOBHIX 3aJex)aX AJTBLIHTONKAaHa, e, BHAHMO, B cOcTaBe KapOoHAT-
HOil TOJLH HMeKTCS JHH3bl WJH NPOCJOH MapraHueBoro KapOoHarta Tuna
pPOOXPO3HTA.
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s weeanTo-CKAPHOBBIX  MECTOPOMXKACHHIT 3arnajHoro YsbexkucraHa
xapakrepHa GoJblas BbIAEPKAHHOCTL COCTaBa NHPOKCEHA, NpeacTaB/eH-
HOr0 NPeHMYILIeCTBEHHO MaHraHre1eH6eprHTOM BLICOKOH JKeJIe3HCTOCTH.

HMONCHA BXOAMT B COCTAB POrOBHKOB M MarHesHaJbHuIX ckapHos. Ca-
JIHT-ABTHT CJlaraet BHYTPEHHHE 30Hbl MarHe3HaJbHBIX CKAPHOB, a COOCTBEH-
HO JHOMNCHJA K JHOMNCHA-aBrHT — BHellHHe. PaccanT — XapakTepHblil MuHe-
paJ MarHe3HaJbHBIX CKapHOB.

JIMTHEBbIl NUPOKCEH — CMNOAYMEH — aKLeCcCOPHBIil MHHepaJ, reHeTH-
4YEeCKH CB3aHHBIH ¢ MerMaTHTaMH.

[TpucyrcTBHe B CKApHOBBIX 3aJemax UMHKCOAEPKALLEro MHPOKCEHA
JedPepcoHHTa CBHAETEJLCTBYET O TEHETHYECKOM pojictBe H 6JH30CTH
Mex /1y CKapHOBBIM H HAJIOMKEHHBIM Ha Hero pyiaHbiM npoleccamu. Ilocrosi-
Hole npumecn Pb, Ag, Zn, Cu B nHpoKceHe 0TOOPaKalT MeTaJoreHHYe-
ckylo cneunpuky KypamuHCKOro xp., a npumecn Sn — 3anaanoro Yasbe-
KHCTaHa.

O6Guielf 3aKOHOMEPHOCTBIO CKAPHOBO-PYIKBIX MECTOPOKACHHIT IBJASETCS
NPEHMYIIECTBEHHAS NPUYPOUEHHOCTh OPYZEHEeHHsT K MHPOKceHaM. DT4 3aKo-
HoMepHOCTb Oblia moaMeuena M. M. Monceesoit (1965), B. A. )KapukoBbim
(1959), B. A. Tapacossim (1967), M. M. BoaaeipeBoit (1966) u MHOrHMH
apyrumu. ITpuunnel n3GupaTesabHOro 3amellennsl NHPOKCeHAa PYyAHbLIMH MH-
HepajaMi OOBACHAJH MO-PA3HOMY — TOBLIIIEHHOH MOPHCTOCTBIO, OCOOEH-
HOCTbIO COCTaBA M T. A., HO TPH 3TOM He YUYHTBIBAJIOCH CaMoe IJaBHOe 00-
CTOATEIbCTBO, YTO py/HBlE MHHEpaJ/Jbl 3aMELlaloT He CaMH NMHPOKCeHH, a HX
pPa3JoXHBIIHECS Pa3HOCTH, 3aMellleHHble NpPeABaPHUTENbHO  KaJdbIlHTOM H
KBaplieM (KaJblHT BO BCEX YCJIOBHSX HanOoJee 0/aronpHsTeH AJdd MeTaco-
Maro3a).

l'pynna am¢pudonos

B crpykrype amdubonoB ormevaerca 6oiblioe pasHooGpasHe HOHHBIX
3aMelleHHil, B CBA3H ¢ ITHM XHMHYECKHIl cocTap MHHEPAJOB 3TOH TPYMIlbl
ypessbluaitio usmenuns. Obmias ¢opmynaa am$pnbog0B HMeeT CAeLyIOLLHil
Bull: Xo-3YsZgOgy(OH),, rne X—Ca, Na, K, Mn; Y—Mg, Fet?, Fet3, Al Ti,
Mn, Cr, Li, Zn; Z—Si, Al; nousl rugpokcuia — OH Moryrt uactuuHo HIH
nonHocthio 3amewarses F, Cl, O (Yoppen, 1930; Burrakep, Llycmanm,
Xeppuu, 1949, 1955).

ITo ocoGeHHoOCTSM XHMHYECKOro coctaBa aM(@HOOMNBI NPHHATO pasiensiTh
Ha TPH paAna.

1. Marne3uaabho-xene3uctole. [Tonoxkenue X B dopmysne 3aHaTO Ka-
tioHamMn Mg, Fet? K HuM oTHOcATCA JBe MOArpymnbl — poMOHYECKHE aM-
(ubonbl paga  aHTOQHANHT-KeAPHTA W MOHOKJIHHHBIE — KYMMHHTTOHMT-
rPIOHEPHTA.

2. Kanbunessie amdpubonnl. ITonoxkenne X 3ansto karuoHom Ca.
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K HHM oTHOCATCA NOATpYNNbl TPEMOJHT-aKTHHOIHTA H POroBoil 06-
MaHKH.

3. llenounvie amdubonel. IMosoxkenne X samsito katnonamu Na.

K HuMm oTtHocsTcs moarpynna raaykodan-pubexnTa.

MarnesnanbHo-KeNe3ucTole aMUBOIbI

Antoduanut-xKeapurosas noarpynna (pomouueckue ampudonn)

Autoduaaut—(Mg, Fe*? ), [Si0.] (OH, F),
AutohunauToBbifi acGect

AHTOQHIIHT M3BECTEH Ha CKAPHOBO-IIEETHTOBOM MecTopuxiernu Koii-
tamw B Hypatuncknx ropax (Kyuykosa, Mcmaunos u ap., 1971), B wikHof
yacti rop Cyaranyusnar (Kyaew, Boromoabuasi, 1974) u 8 Kancae 8 Ky-
pamunckom xp. (Boandeon, 1951).

B Kofitame antoduaaur npuypouyen K MpPaMOPH30BAHHBLIM H3BeCTHS-
KaM, B KOTOPbBIX 00pasyer MeJKO3epHHCTLIC MPOMKHJIKH MoliHocTbio 0,2—
0,4 cx Genoro u KeaATOBATO-pO30BOrO NBeTa. ¥YaeabHulil sec 3,03. B wandgax
KeaAToBaTO-6enblil, yAJHHeHHe TMOJOoKHTeNbHOe, yracanue npamoe: Ng=
=1,629; Np=1,619; Ng—Np=0,010.

CrexTpalbHbIM aHAJH30M, KPOME BEAYIIHX 3JeMEHTOB, YCTAHOBJIEHLI
npumecu, Th, La, Mn, Sr, Ba, Na, Cr, Mo, W.

Beixoasl antopuaantospix nopoa B Cynranyusjare Ipoc/aemiBalores
B BHJE LENOYKH OTAeJbHbIX TeJ Ha paccrosiiue 5 ka, MollHOCT oT 15 10
250 x. OHu nmpuypoueHHl K SIAEPHON YacTH IHPOTHOH aHTHKJAHHAIH, ofpa-
30BAHHOH KPHCTAJJIHYECKHMH CJaHLlaMHi | THellcamH,

Hast anToHAIHTOBLIX NMOPOJA XAPAKTEPHO <«3BE3AYATOC» CJAOMKeHHe I
ac6ecTOHOCHOCTb.

OnTHueckne KOHCTaHTH aHToduHaauTa caeayiouine: Ng — 1,635 Np —
1.609; Ng—Np — 0.026.

Xumuuecknii coctap antoduamita us Cyaranyusaara (sec. %): S10;
58,60; TiO, — 0.02: Al,0; — 0.26; Fe,0;—0.33; FeO — 7,54; MgO — 30,60:
Ca0 —0,30; Na,0 —0.10; K;O0 —0,02: +H,O0—0,35; F—0,04: P.O5s —
0.02; cymma — 1002, Yeranosaeniblil cocTas 61H30K K TEOPETHYECK MY,

Aurodiaant B Cyaranyusnare ofpasyercs 3a cueT 3aMelleHus uiep-
HA3NTOB INCTATHTOBOTO COCTABA. FHE3ZA W PEJHKTLI KOTOPbLIX paccerHbl B
THTOQILITHTOBBIX NOpoAax. JHCTATHT B Pa3aHuHOl CTEMCHN 3avMeulaeTcs
iToguaanToM. B tecHoli napareHeTHuecKon accoulaldn ¢ aHTOH U THTON
NAa3BHBAIOTCA aKTHIOIHT, XJIOPHT. TaJbK, KapboHaThl.

AcHecT caardeT HenpaBHJbHbIE CKOMJAEHHS 3a CYET 3AMCULEHIH a1TO-
DILTINTA 3t MeNbUIE YHCTATHTA 1 AKIWIKH MOWHOCTLIO 2-——10 ¢ TTo apuen-
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THPOBKE BOJIOKOH Pas3/jHualoTcst TONepedHo- n KOCOBOJNOKHHCTLIE  AKHJKH.
Hanka Boaokon 1—2 mu. AcHect JOMKHIL, KeJNTOBATO-CBETI0-CEPOI0 I(BETa.
Pacnywennbie Bosnokna Genvie. Yacto no aHToGHAJHTY pa3BHBAETCS Ta/lbK.

AHTOQHANUTOBLIE NOPOABI 00pa30Ba/IHCh 32 CUYET MEeTacoMaTHUYECKOro
npeodpazoBanna runepba3uToB  TNOA BJAMSHHEM TPAHHTOHAHBIX HHTPY3HM
(Kyaeu, Boromoabnas, 1973).

®. M. Boabpcon (1951) ykasbiBaeT Ha NPHCYTCTBHC aHTODHINNTA B
ckapiax Kaucag (KypamuHCcKHi Xp.), B KOTOPHIX OH 3amellaer NHPOKCEH.

Weapnt—(Mg, Fe’* )g_; Al _, [Sig (Si, Al),0,] (OH)

JKenput nssecren B KypamuuckoMm Xxp. B YHapkacapckoM TIpaHHTHOM
maccuse (I'mnsbypr, Jlncunpina, Caaukosa, Cunopenko, 1962) u B ioro-3a-
naaubx orporax I'mccapckoro xpebra B Gacceitne p. ¥pax n Kwryr (ITok-
posckuil, 1974). Munepan cpaBHHTENbHO MaJo pacnpoctpated B Kypamus-
CKOM Xp., ¢JIAaraeT TOHKOBOJOKHHCTBIE M HIOJAbYATLIE arperaTbl ¢ XapakTep-
HbIMi pomOuyecknmu ceweHusmu. JJanna uroaouek 0,1—5 mm. Tlpeobuia-
1a10T BOJOKHHCTbIE PA3HOCTH.

JKenpur cserso-KOpHYHEBOTO LBETAd, B H3/J0Me 3aHO3HCTLIH; O/ecK mwed-
KOBHCTHIII.

B mingax zamered yerkuil maeoxpousMm mno caefyiouleii cxeme: Ng —
dyposaTo-cepo-3esenoBathiil; Np — Gecusernblii. OTMEUAIOTCA NOJHCHHTETH-
yecKHe JBOIHHKH BA0Jb NAHHHOI ocH munepana. [Tokazartean npenomiaenns
cneayiomie: Ng — 1,719; Np — 1,689; yracanue kocoe, ZcNg no 10°

[To nannpiM crneKkTpadbHBIX aHAJNH30B, KCAPHT OTHOCHTCH K BLICOKOMKE-
1esnctoil pasnocti. On conepxur n% Fe, Mn, Si; 0,n% — Mg. H3 saeven-
ToB-npuMeceit yeranosaens Zn, Ca, Al—0,0n%; Ti, Pb, Ba— 0,00n%.

PentrenorpaMma neeqeloBanHoro Munepana 64auska k sranony (/Kenp,
®pannug). K uueay raaBHbix JuHuit  oTHocarcs 8,29 (10); 3,10 (9);
2,57 (8); 2,495 (9).

AKenput COBMECTHO ¢ MAarHeTHTOM MNPHYPOYEH K KPVMHO3EPHHCTBIM,
YBAPI-TIOJCBOLINATOBLIM LLTHPAM NerMaTtoManoro o06.1uKka, 3ajeraloudiM B
RUCHUHX OOKAX M0JOTHX KHIbHBIX aNHTOBHAHBIX TPAHHTOBR CPeidH a/isicKH-
roBbix rpauntos Yapracapekoro maccnsa (T)). Kpome raashbix nopono-
)OpPasvIoOULIN MiHepadoB (KBapua, MUKPOKIHHA 1 (asanra) B WAHpsX ye-
rAHOBJIEHLI BTOPOCTENEHHBLIC: aJab0HT, OHOTHT. OPTHT, WALMEHHT, MATHETHT,
pepryvconnt. unproanr, toput. [laupopuaunie Teaa okpyrioi (opmbl, pas-
MEPOM OT HECKOJLKHX CAHTHMETPOB 10 O M. B NONEPCUHHKE  ACCTHIA10T
imorza o0 .

Aeapirt pmecte ¢ MATHETHTUM  00pa3oBATNCh  3d CUCT  PAIN0IKEHHS
PasTnTa NDI BLICOKOM NoTeHIla e Kieiopola.

n



B [Hccapckom Xp. KeApHT BCTpeyeH B KPHCTA JAHYECKHX cJaHUax B
BH/E KOPPOAHPOBaHHBIX OHOTHTOM 3epeH pasmepoMm 0,3—1 MM B KoaHue-
ctBe 5—20%.

B muandax crabo niaeoxpoupyer B GJeIHbIX KeATOBATO-GyphIX TOHAX.
OnTHueckHe  CBOMCTBA: Ng=1,679; Np=1,659; Ng—Np=0,020;
ZcNg= no 5°.

B caannax MHHEpaJ/l aCcCOUHHPpYET ¢ aJbMaHIHHOM, KYMMHHITOHHTOM,
kHanutom (ITokposckuit, 1974).

KyMMHHrTOHHT-rplOHEpUTOBAas noAarpynna (MoHoKAWHHbIE aMduoobl)

Tponeput—(Fe?* , Mg); [Si;0.] (OH),

['pionepur ormeyed B Aamasnsike B Kypamunckom xp. (bBanasos, 1965,
ITokposckuii, 1958) u I'aBe B Uartkanbckom xp. (nanneie A. B. Baranosa).
B nepsom o0bekte MHHEpasa NpHYpPOYeH K CHEHHTO-AHOPHTOBOMY MACCHBY
B BHJE €IHHHUYHEIX MJACTHHOK H pajHaJbHO-JY4YHCTHIX arperaTtos, obsanaio-
X TIeoXpou3aMoM ot Oyporo musera mno Ng pao GecuserHoro mno Np,
Ng—Np=0,040. B 'aBe BcTpeuaercs B ckapHaX B BHae TaGJHTYaTHIX KPHC-
TAJJIOB, cAaraluux paauajbHO-lTyuHcThie CPOCTKH. B maude Gecupernnlit,
Ng—Np=0,050; (—)2V=78" ,£cNg=14°.

Kaabuuesbie ampudoant
TpeMoNHT-aKTHHOHTOBAA NOArpynna

Tpemoaut—Ca,Mg; [Siz0y] (OH).
TpemoauToBbiit acbect, He(hpHT

TpemosuT 3HauuTeNbHO pacnpocrpaHed B YaTkano-Kypamuuckom pe-
rHoHe H 3anananom Ya6GekHcTaHe.

Tpemosant o6pasyer MIOTHbIe TOHKOKPHCTAJNIHYECKHE H MeJ0Nof0GHbIe
nopoabt (Kyprawmnnkan), caoxennble 06ecrnopsifouHo OpPHEHTHPOBAHHBIMH
11eCTOBATHIMH HHANBHAAMH ¢ POMOHYECKHMM CeueHHsiMH, MNJIacTHHOYKaMH,
COOpaHHBIMH B PafHajbHO-TyYHCTHIe, CHONOBHNbIE arperaThl H MHKPOCOJIH-
1a, H BOJIOKHHCTHIMH pas3HocTsMu. Pasmep HHANBHAOB OOBIUHO COTHIE H Je-
CAThIE 10JIH MH/UIHMETPA, peako 1—2 ma.

Tpemoant Genoro, cepoBato-Gesloro H CBeTJ0-3e/eHOr0 lUBera. bBaeck
weskoBucThiil. Ilokasatenn npenomaeHus, ABynpesomJjenus, yraa 2V xo-
JebJI0TC B 3HAUMTENbHBIX Npefesax, 4To CBHAETEJNbCTBYET O HEroCTOsHCT-
Be cocTaBa MuHepaJa (tabua. 42).

CocraB Tpemoaura udyyen cjabo. Mmeercs nHmb OMMH  XHMHYECKHIS
anaau3 MuHepaia u3 [naBuoft pyaHoit 3oubl  AarwbiHtonkana. [lepecuer
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OnTHYecKkHe CBOACTBA TPeMOJIHTA

TaGaunua 42

Mecro pantun

XapakrepucTuka MuHepana

Ng Nm

Np

Ng—Np

(-) 2V

<cNg Astop
Kypamunckuii xpeber
Kyprawnican Crxonnennss w npocaon |1,630 | — (1,612 ] 0,018 16 —18° | 76—80° | Mouceesa, 1951
B MArHE3HaALHBIX CKapHax
Hokagambynax Cronosuansie arperarwt |1,619 | — (1,597 [ 0,022 | 13—15 | 70—80 | Barposa, 1966
H HEOALYATLIE HHIHBHIBL
B MariesnaabHbiX CKapHax
Cepephasn pyanas I'nesna uroasuaroro |1,626 — (1,598 | 0,028 -~ - CkBaneiukas
3043 AatoiHTON- | TPEMOJHTA B CKapHax 1958
KaHa
AnTBIHTONKaH, ToukosepnucTble Kaib-| — - — | 0,018— | 13-16 | 73—85 | B. K. MeabHu-
["naBhas pynnas LUMT-TPEMOJHTOBBIE POro- —0,028 YelKo
30Ha BHKH CPEeIH JOJOMHTOB.
Kancaii, Axkrau- WMronouxn tpemoauta B|l,630 — 1,606 | 0,024 12 84 3. M. Tlporo-
CKOE MeCTopoiKe- [ uaBecTHsiKax AbAKOHOBA
HHe
HatkaabCKHit xp.
Llla6pes Paauaabno-ayuncroie  |1,628 [1,616 |1,602 — 18 - bBaranos, 1956
TOHKONpPH3MaTHYECKHE
KPHCTaIbI
Bpuumynaa Bkpanaennocts B mpa- (1,628 | — [1,605 | 0,023 16—18 — Hasupoga, 1969
MODH30BAHHBIX H3BECTHH-
Kax
Banaaubii Yabexkucran
Tamabr 3ounl Tpemoantusaunu |1,635 | — |1,614 | 0,021 12—=17 — Mycaes, 1966
B runepbasurax
Jlsurap Tpemoauntoswiii  ckapu, (1,638 (1,625 (1,614 | 0,024 18 88 Caxonenok [967

.\EEJIK03EPHHCTIIIﬁ, 3eneHo~
BATO-CEpbii




aHann3a Ha CTPYKTYpHYlo (GOpMyay MeToaoM 3apsaaoB M3 pacuera Ha 13 ka-
THOHOB  1OKA3aJ  XOPOWYID CXOAHMOCTL € TeopeTHuyeckoil (opmy.oil
(raba. 43).

Tpemoaut npeactTasied HECKOJbKHMH TFeHeTHUYCCKHMH THIIAMH: CBf3aH
C POrOBHKAMH, MarHe3Ha/JbHbBIMH M H3BECTKOBLIMH CKapHAMH.

Tpemoant porosnkosoro Tuna ussected B Kypamunckom u Hyparun-
ckom xpebrax. B KypamMHHCKOM Xp. TpPeMOJHT OKaHMJsieT BbICOKO-
TEeMnepaTypHble pa3HOCTH POrOBMKOB MW pa3BHBAeTCsi B KOHTakTe c Jaii-
KaMil 3a CYeT TepMHYecKoro MeTamMopdHiMa [I0J0MHTA, COAEpIKallero
npimeck Kpemuesema. B AateiHTOnKaHe Haubosee 0GLIYHBI KaJbILHT-TPEMO-
JHTOBBIE CJaaHIlbl, 00pa30BaBIIHECH [0 TJHHUCTBIM H3BECTHSKAM M J0JO-
MHTaM. B HHX J0BOJLHO 4acTo BCTpevarloTcss TOHKHE MOYTH MOHOMHHEDaJb-
HbIE TPEMOJHTOBbIE Npocion. B 3THX 06pasoBaHHAX TPEMOJIHT acCOLHUPYET
C KJHIOUOH3NTOM, XJOPHTOM H KaJbLHTOM, pexe opTokaadom (JKapHkos,
1959).

B Hypartuuckom xp. B paiione MecTopoxieHuit Jlsaurap u Yanraaisi
TPEMOJHTCBLIE POTOBHKH CJ0HCTOI TeKCTYPH 3a/1€raloT B BHJE 11auek B Mpa-
mopax. OHH COCTOAT W3 KBaplla, TPeMOJHTA, NHPOKC(EHa, MOJEBOro ILnarTa,
6unotnra, cepuunta, cheHa M yraMCTOro BellecTBa. [peMONHMT paccesiH B
BHAC TOHKHX INPH3MATHUYECKHX KPHCTAMI0B, nopdHpo6G1acToB, BLITHHYTHIX
10 CJO4HLUEBATOCTH II IyCTO MPOHH3AHHBIX YIJAHCTBIM BellectBoMm (MsicHu-
KoB, 1951).

Tpemoaut B MarHesznalbHBIX CKAPHAX BCTpevyaercs B Tex e perHoHax,
yro i poroBuki. B Kypamuuckom Xp. Haubosee KpyMHbIC CKOMJEHHS TPeMO-
JHTa 1alHOTro reHeTHYecKoro tHna Haxoaatcss B Kyprammnkane. 3pechb
IJIACTLL MOHOM HHEPAJ/IbHOl TPEMOJHTOBON MOPOAbI H TPEMOJHTH3HPOBAHHBIX
LOJOMITOB MOULHOCTBIO | —10 M, BHITSrHBAIOTCH HA COTHH MeTpPOB B CeBepo-
BOCTOMHOM Hanpasiennn (naunbie M. M. Mouceesoil). B Kypycae cpean
KadbUHQHPOB HMEWTCH Naukd TPEeMOJHTHIHPOBAHHLIX pazHocTeil. Tpemo-
JHT BblleJsieTcss B HHX B BHAe 6ecnopaLoYHO OPHEHTHPOBAHHLIX KONMbeBHA-
HBIX HHAHBHAOB AauHOfi 1,5—2 mm. Cosep:KaHue TPemMOJHTA B H3BECTHsKe
KoseGaercest or 2—5 no 10%. Mapeaka orMeuaioress MOHOMHHEPAbHBIE Tpe-
MOJIMTOBBIE npocioeukn MoutHocTbio a0 0,3—0,5 mx (yuacrox Jlarepuniii 8
Kypycae).

B 3anagHom Y30ekucTaHe TPEMOJHT B MAarHe3HaJtbHbIX CKapHax H3-
pecten B Jlaurape, SIxtoue, Koiakyprane, Toime, Temupkabyxke B BHAe MO-
HOMHHEPA/bHLIX TPEMOJHTOBLIX MOPOJ, AHONCHJ-TPEMOJHTOBBIX M eAHHHY-
HLIX 3€peH cpeid A0J0MHTOB. C TPeMOJHTOM dCCOUHHPYIOT Ka/bLHT, 10J0-
MUT, AHoncui, ¢aoronut, GOPCTEPHT, WIMHHEAb, HOPOGEPIrHT, KJIHHOTYMHT,
muppoTing, xaabkonuput (Caxonenok, 1967; A6ayanaes, Apycramos, bac-
kakos, 1947; Kyuykosa, Mcmanaos u ap., 1971).

Tpemoant B HeGOABLIOM KOJHYECTBE BCErla NPHCYTCTBYET CpeaH H3-
BeCTKOBLIX cKapHoB Yartkano-KypamuHckoro permona n 3anaaHoro ¥afe-
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Ta6auma 43

XHMHYECKHH COCTAB TPEMOJHTA H TpeMoJauMTOBOro HedpuTa, Bec., %

Komnonent AJ‘T;‘,;ROSE:;"I' lasacafm, 1 Pyunu Tepmesa, 2 s B 3T3Mcpmi:m.
Si0, 51,20 58,04 56,71 56,88
TiO., 0,15 - — -
AlO, 1,36 0,32 1,23 1,54
Fe.O, 1,39 k. — —
FeO 2,16 1,23 0,92 3,46
MnQ 0,85 0,00 — —
MgO 21,50 24.95 24,62 23,39
Ca0 15,20 13,60 12,98 11,49
Na.O 0,52 0,00 — —_
K.O 0,22 0,00 — —
H,O 2,54 112 3,74 3,14
C Oy 2,80 — — —
P.O; 0,06 — = =

Cymma 99,95 99,26 100,20 99,90
KonuuectBo uoHos B mnepecyere Ha 13 katnoHoB

Si 7,54 7,80 7,71 7,66
i 0 01}7 79 — }7,85 7.91 - }7,90
Al 0. 0,05 0,20 0,24
Fe*3 0,15 - = -

Fe 2 0.26 0,14\, ., 0,101~ 0,38
Mn 0.10 5,21 5,14 705,10 715,08
Mg 4,70 5,00 5,00 4,70

Ca 1,82 2,00 1,89 1,66
Na 0 14} ,00 - — -

K 0,04 - — —

0 21,31 21,6315 21,42 2),84|.

OH 0’80f22.00 037/22:00 0,58/22,00 0.16/22.00
OH 1,81 1,00 2,82 2,65

Jlaboparopust Cpenasupermer- Ur' AH ¥3CCP
passejka
AHannTtux T. Myxosa | M. JI. lpuxuasko,|W. Hukonaes
AgTop YKapukos, 1959 (mo B. K. Meab-| Pymsinuesa, Yi- |Beck und Musch-
HHYEHKO) JOHCKHI ketow, 1883
[Mpumeuvaune. OGp. 803 —tpemoant u3 porosuxkos, | —o6roMok nedpura cpein

O3MEEeBHKOBAHHBIX H3BECTHHAKOB,




kucraHa. O6pa3syer B HHX HeGOJbLINE CKOMJEHMS, THE3/la, MHOTAA TOHKHE
npoxuaku (0,3—0,5 mm n no 1—2 cam), cekymmue ckapHoBee Tena. B Hy-
PATHHCKHX CKapHaX BCTPEYAIOTCH OTOPOYKH TPEMOJHTA B 3K30KOHTAKTOBBLIX
YacTAX IHPOKCEHOBBIX M IHPOKCEH-IPAaHATOBBLIX cKkapHoB. MolHoeTs oTO-
pouek 0,5—6 ca. TpeMoNHT yacTo 3aMellaeT NMHPOKCEH M pexe rpaHar. B
CBSI3H C HAaJOXKEeHHeM PYAHOI MHHepaJH3aUHH 1o TPEMOJHTY Pa3BHBAIOTCH
kap6oHaT, KBapil, CePNeHTHH, TaJdbK H pYyAHBe MHKepaabl (Abay.a1acs,
1947; Jlnuenmaiiep, 1967; Caxonenok, 1967; u ap.).

TpemoauTusnpoBanible KapboHaTHbIe NMOPOALI WIHPOKO pacnpocTpate-
Hel B Bpuumyane, ¥Vcrapacae u Aypaxmare (Yarkanbckmit xp.), BOGIH3H
PYAHBIX TeJa NepexoiaT B TPeMOJHT-(JOroMHTOBbIE METACOMATHTHI H Tpe-
MOJMTO-KBAaplleBble NMopoibl. Tpemoant B HHX o6pasyer AJMHHONPH3MATH-
YyeCKHe KPHCTaJ/Jbl, NYYKH H CHONOBHJAHBIE CPOCTKH, OECNOpALOYHO OpHEeH-
THpoBaHHBEe B nopoxe. Pasmep kpucraaioB 1—5 ca B mamHy, uae
1—2 mm. KoanuecTBo Tpemoanta KoJjebJaercss OT eAHHHYHBIX 3epeH [0
40—50%. B naparenesnce ¢ TPeMOJHTOM BCTPedaloTcst (IOTONHT, KOTOPBIM
OH 3aMelnaercs, XJopuT, cdeH, nHpHT, nNHPpPOTHH (YKaIoHCKHI, 1923,
Cwmoabsunnos, 1935; Jlynun-bapkosckas, 1965).

B Kbisbikymax B TaMIbIHCKHX ropax OTMEYaloTcsi 30HBl TPEMOJIHTH3A-
UMK B SHIOKOHTAKTaX MaccHBOB runepbasutos ¢ rpauntonaamu (0,3—I1 x)
(Mycaes, 1966). TpemoanTomiii ac6ect passut B CyJTaHyH3nare K cesepo-
BocTOKY OT MoruabHuka Cyaran-bBaba, rae oH o6pa3yeT HempaBHIbHBIC
KHJIbl B XJOPHTOBO-TPEMOJHTOBOH MOPOAe MOIIHOCTbIO 25 cm. AcGect Ge-
Jblit 1 MaArkuii, pinHa sosokodH o 30 cu (Cocenko, 1935; BucbHesckuil,
1937).

PasnosnpHocth Tpemoanta — HedpHT — oxapakrtepnszoBan B. Bekom
n M. B. Mymkerosuim (Beck und Muschketow, 1883) u3 pyun Tepmesa u
u3 nanTe HaArpo6bs Tamepnana B r. Camapkanne.

O6paszen neppura u3 Tepmeza pazMepoM B HECKOJbKO CAaHTHMETPOB.
Yaeavnetit Bec 2,948, INo xumnueckoMy coctaBy (tabu. 43) CoOTBeTCTBYeT
sipkenackomy. M3 kakux mect Hedpur Obl1 gocTaB/jeH Aas Haarpoooa Ta-
MepJiaHa HeH3BEeCTHO.

B 1948 r. nedpur ob6napyxen 3. C. Pymsanuesoit B I'aBacae no sono-
paszieny mexay Ypracy H SIHrH3ypIOKOM B OCBHIIH cpejiH 03MeeBHKOBAHHLIX
ussectHsikoB. On Obi1 auar"octupoBan A. C. Vkaonckum (Pymanuesa, Yx-
JoHcKui, 1951).

Munepan xopowo noanpyercs, o6aanaer oObIYHOI HeQpPHTOBOIl Bs3-
KOCTbIO, NpocBeynBaeT no kpasam .B wandax BuaHa XapakTepHas Boiijnou-
Haf cTpyKTypa. LIBeT cBeT/BIl cepoBAaTO-3€/eHbli ¢ YePHLIMH KpamumHKaMH
marHeTuta. TBepnocts 7, ya. Bec 2,9,

[To xuMHYECKOMY COCTaBY MHHEpaJ COOTBETCTBYET TPEMOJHTY ¢ Ile-
60/1blIHM comepKannem xenesa (taba. 43).



[To nauHBIM BbIIEYKA3aHHBIX HCCJAeNOBaTedell, HepPHT TreHeTHUeCKH
CBAI3aH C 03MeeBHKOBAHHBIMH M3BECTHSKAMH CPelH CKapHOB.
CryraHHO-BOJIOKHHCTEIE PAa3HOCTH 06Pas0BaJHCh MPH GBLICTPOM OX.1aXK-
.éemnhpamsopa KpeMHe3eMa, monaslliero B KapGoHaThywo cpely, forarylo
aun Mg.

Axtunonut—Ca, (Mg, Fet?); [Si0-:] (OH),
Buccoanr

Akrnnoaut nsBecren B Yarkano-KypamuHckoM pernoHe u 3anaakom
Yabekncrane. B Kypamuuckom xp. ycranosiaen B Yokagambyaake (Barpo-
Ba, 1968, Ecumos, 1968), Kyprammnuxare (Bananos, 1965), Haknae (Mc-
manaos, 1958), Kypycae (mannwe M. M. Mouceesoii), Kancae (nanuble
3. M. Ilporoavsikonosoii; [dy6posa, Turos, 1965), AnrwsiHronkane (nau-
Hole B. K. Meabunuenko, M. P. Enukeera, Cksanenxoir, 1958), TypaHrinl
(Kapnosa, 1944) u ap.

B Yarkaasckom Xp. akTHHOJNT 3adukcupoBan B Munbynake, [ase,
llla6pese (Baranos, 1956; Enuxees, 1953) u Apyrux cKapHOBO-PYAHBIX
o0beKTax.

B 3anmaznom V3bekucrane aKTHHOIMT BCTPEYEH Ha MHOTOYHCJIEHHBIX
CKAPHOBO-LICEAHTOBBIX H PEAKHX CKAPHOBO-NOJIHMETANIHIECKHX MECTOPOIK-
Aennsx: Jlsnrap, Koiitamw, Yrar, SIxton, Teim n muorux apyrux (Ao6aya-
anaeB, 1947; Msacuuxkos, 1951; JInueumaitep, 1967; XampatGaes, 1958; Kyuy-
koBa, Mcmaunaos u ap., 1971). HanGonee kpynHEle CKOMIEHHS ero HAXOAAT-
¢ B Tpejenax CKApPHOBO-MarHeTHTOBLIX MecTopomKiaeHuil Yokamambyaak,
Mun6yaax, ['aBa. M3BecTHbl 3HauHTe/Nblble MOHOMHHEpPAaJbHBIE MAacchl 3TO-
ro muHepaaa B Kyprammnkaue, Murnuke. B ocTaabHBIX TYHKTax BcTpe-
YaeTcsl B OTPaHH4YeHHBIX KOJIHYeCTBaXx.

AKTHHONIMT NpefcTaBjeH KPYNHLIMH NAACTHHUYATBIMH 1 L1€CTOBATLIMHU
VHAHBHAAMH, COOpPaHHBIMI B paaHaJbHOIYYHCTHIE H CHOMOBHJHBIE arpera-
Tol. Janna neauBuaos 1—3 go 5—10 cxn (YokamamOyaak). AKTHHOAHT
YaCTO BOJIOKHHCTBI, TPH3MATHUYECKHIl, WroJbYaTHl M MEJKO3ePHHCTHII.
Pasmep 3epen 0,2—0,3 um, penko 2—3 mm.

IlBer akThHHOIMTA OT 3€JeHOBATO-CEPOro 10 TEMHO-3eJeHOr0. ¥Jellb-
Hoiit Bec 3,3 (Akram), 3,06—3,11 (Yokanambyaax), 3,191 (Tasa), 3,15
(Munbynax), 3,01 (llla6pes).

MuHepan AByoCHBIl OTpHLIATEAbHbI, ¢ Goabmum yriaom 2V — ot 70 xo
81°, cnabo nieoxpoupyeT B 3e/IEHOBATBHIX H 3€/eHOBATO-xKeaThix ToHax. [lo-
KasaTeau npejaomJenns, ABynpedomaedns 1 £ cNg 3HaUNTEIbHO KOJAeOMI0T-
¢sl, BEPOSITHO, B CBSI3H C HENOCTOSIHCTBOM cocraBa (taba. 44).

HMmeloueecsi Heboabllioe YHCA0 XHMHUECKHX aHAJHM30B aKTHHOJIHTA 110-
Ka3aJ/Jo BBICOKOe comepxxaline B MuHepane n3 YokanamOynaka TpexBajeHT-
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OnTHyecKkHe CBONHCTBA AaKTHHOJIHTA

Tabanwa 44

|
Mecto pagrus o0paiua XapakTepucTHka Munepana Ng Np ll Ng—Np ~cNg l —92V ’ Asrop
Kypamuncknii xp.
Kypranmuxan Jlnuzoobpasubie Teaa Meakosep-|1,660 |1,633 | 0,021 15—16" M. WU. Monceena
HUCTOrO AKTHHOJAMTA B CKApPHAX
Kancaii, yuacrok Ckonnenus Bosoknuctoro aktu-|1,634 1,611 | 0,023 12 — (3. W. Tporo-
AxTam Hoauta roaybosaTo-ceporo Iupera AbSKOHOBA
B CKapHax ,
Yokanambyrak Jlunsoobpasupte Tera  kpymio- |1,650 |1,63) | 0,02) - — |Ecumos, 1968
AYUHCTOrO AKTHHOAMTA B CKAPHOBO-
MAarieTHTOBBIX 3ajekax
Kypycait Heboasmue ckonaenns akruno- '1,650 [1,63) | 0,020 12 8)° [Mouceena, 1955
JHTA B CKapHax
Hatkaabcknii xp.
Munbyaax Jlyunernii aktHHOAWT B ckapuax |1,665 |1,642 | 0,023 14 78 |A. B. Baranos
1,656 (1,637 | 0,019 16 8
1,672 (1,654 | 0,018 12 83
[la6pea Jlyunerniit seaenntil akriunonut B (1,643 |1,619 | 0,024 15 Ennkeen, 1953
CKapHax
3anmanuuii Yabekucran
dxTon Am¢pubon B ckapnax 1,632 (1,605 ] 0,018 9 70 |Kyaykosa, 1967
1,628 {1,608 | 0,020 23 88
Cyaranyuanar Boaokuncroiii u nroapuarsiii ak-
THHOANT B aM¢uGoanTax 1,670 (1,643 | 0,027 14 85 |Ceupunenko n
[llectoBaTble KPHCTAAAHKH aKTH- ap., 1966
HoAUTa No porosoil obmanke B am- (1,644 |1,627 | 0,017 - —
(puboansuposannom rabopo
Cynranyuanar, Te- Bonokuueretii akrunoant no po- (1,648 [1,634 | 0,014 - —
GunbyTaKCcKuii rosoii o6Manke B cHEHHTO-lHOpHTE
MaccHn I




HOTO JKese3a, npesbilliaiolee KOJMHYeCTBO ABYXBaJeHTHOrO, TOrja Kak B ak-
THHO/MINTE H3 JPYIrHX MECTOPOXKIEeHHN [IBYXBaJeHTHOE sKesae3zo npeobiapaer
Hajl TpexBaneHTHbHIM. B cocTtaBe HekoTopuix aktuHoantoB (Kawucaii, Huruu-
Ke) MOBBILIEHO cofepxaHHe MapraHila u u3oblTok Boabl (taba. 45). Chnexr-
paJbHBIMH AHAJH3aMH B aKTHHOJHTE H3 Kypambl BbIsIBAEHBI MHOrOYMCCH-
ible npumecu. M3 uux gososabuo nocrosinnel Cd, Zn, Cu, Be, Pb, Ni.

B Yokagambynake akTHHOJUT cjaaraet KpynHble JuHH3000pasHble Teqa
MOULLIHOCTBIO HECKOJIbKO METPOB, NPOTATHBAIONIHECS Ha JeCSiTKH MeTpoB, H
rHe3/la Cpe/ii H3BECTKOBBLIX CKAPHOB. AKTHHOJIHT 3aMeILdeT MHPOKCEH H rpa-
HAT, @ caM TECHO acCOLHHPYET ¢ MAarHeTHTOM, KOTOPLIM 3aMElLAeTCs B pas3-
JUUHON cTeneHnH, yacto ¢ o0Opa3oBaHHeM MOJHBIX nceBjioMopdo3 paaHab-
HO-1yuncToro ctpoenns. Hekotopele neenepoBate s npHHHMAaH HX 32 MYLI-
KeToBUT (mepBasi reHepauus). Ha Gonee nosannx stanax no akTHHOJMHTY
Pa3BUBAIOTCH KaJbILUT, CEPIEHTHH H TaJbK.

AKTHHOIHT BTOPOIi TeHepaluu BXOAHT B COCTaB KBapll-aKTHHOJHT-Te-
MaTHTOBBIX #KHJ, CEKYUIHX CKapHbl, 00pasyeT CKOMJEHHs W ToHKie 6Gecrno-
PHAOYHO OPHEHTHPOBAHHBIE BPOCTKH HTOJ0YEK M CNYTAHHO-BOJOKHHCTOrO
BOIJI0KA B FOpHOM XpyctaJe (6uccoant). MouHoers xua 0,2—0,3 m, a Go-
aee Meakux — 1—2 cu (barpoga, 1968; Ecumos, 1968).

B Kyprawunkane muuepasn cjaraer pejkue JuH3000pasHbie Teaa MoLl-
Hoctbio 10—I15 m (Bapganos, 1965).

B MunGynrake akTHHOAWT (nepBas reHepalns) o0pasyeT MOHOMHHe-
paJibHble CKOMJIEHHs B CKapHAX M BCTPeYaeTcs B TECHOM cpacTaHuil ¢ nupo-
KCeHoM u rpaHatoMm. HacTo szameliaer nupokced ¢ ofpazoBaHHEM romMooce-
BBIX NMCEBAOMOP(O3 B accolHalHH ¢ KBapleMm H KaabuutoM. Cam akTHHOJINT
3aMmellaercs xJaoputoM. Munepas BTOpOH reHepannn npeiacrapasier coboil
TOHKHE HIOJLYATHIE H CMYTAHHO-BOJOKHHCTBIE BPOCTKH B KBapue (GHccoanT)
(nannvie A. B. Baraaosa).

B [llaGpese akTHHOIHT B acCOUHALHH C KBAPUEM H KaJbLHTOM BBINOJ-
HSleT MYCTOTHI B CKApPHAX M B BHAC TOHKHX MPOKHJIOK BOJOKHHCTOR CTPYK-
Typbl cever ckapubl (Enukees, 1953). B I'aBe o6Gpa3yer ruessa B cKapHax
M HroJbuaTbie BKJWOUEHHS B KBaple (aaHnbie A. B. Bartanoma).

B 3anaanom Y30exkncraHe nNpoXHJIKH aKTHHOJHTA MOILHOCTbIO 2—
10 cm cexyt ckapubl (Kapatiobe, Casarcaii, Koiitaw). B HMurnuke akruto-
JUT B BH/IE TOHKONPH3MaTHUECKHX arperatos 3amellaer regeHOeprur, a cam
3aMCULIACTCS KAJbUHTOM, XJOPHTOM, CEPMCHTHHOM H TAJbKOM.

Ha ocTaabHBIX CKAPHOBO-PYAHBIX MECTOPOMKAEGHHHAX aKTHHOIHT caaraet
HeboabLIHe FHe34a M MPOMKHIAKH BoJOKHHCTOro crpoeHus. O obGpasosaJcs
34 cMeT 3aMelleHHss NHPOKCeHa H CONpOBOXK/I1aeT MarHEeTHTOBYIO, NOJHMeTal-
JHUECKYIO 1 UIeeJTHTOBYIO MHHEPaJIH3alHIo.

Ha 3oactopyanom mectopoxienun [yzakcail Munepan cnaraer penkue
rHe3la B KBapleBoil xujie (Ha nporsmenun 30 m) pasmepom 5—10 cu. B
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XHMHYEeCKHH COCTAaB aKTHHOAHTA

Tabauwa 45

Kypasminesni xp. Yarxaanckue | 3upabynaxckue
ropsi rophbl
RCMIoRE T T Hokanrambynax Axrawm Tara Hurnuke
06p. 1157 | 1303 33 1474 1333
S 0, 52,70 48,84 54,20 51,76 45,77
TiO, 0,32 Ca, ,08 Ca, 0,05
Al,O4 1,50 0,00 14 0,07 1,08
Fe,0, 9,11 15,90 3,81 5,97 3,78
FeO 6,80 5,58 7,93 14,82 14,65
MnO 0,17 0,25 1,76 0,13 1,33
MgO 13,79 11,98 16,00 11,60 6,75
Ca0 14,00 12,80 13,20 13,16 20,30
K.,0 s = 0,00 0,14 0.00
Na,O — - 0,00 0,13 0,00
H,O+ 1,50 1,50 2,50 1,02 1,20
CO, — — 0,54 0,80 3,70
Cymma 99,89 99,85 100, 16 99,60 98,61
Koanuecrtso HonoB B nepecyere Ha 13 KaTHOHOB
Si 7,80 7,39 7,90 7,73]
Ti 0,03]8,00 - 0,0]]7,93 — 7,74
Al 0,17 — 0,02 0,01
Al 0,10 - =
Fet3 1,01 1,80 0.41 0,67
Fet? 0,842,00 1,095 &1 0,975 o7 | 2,00l5 9
Mn 0.02 0.03("’ 0,92 0'01 %8
Mg 3,03 2,69 3,47 2,58
Ca 2,21 2,07 2,06 1,94
K — —_ - 0,02}].99
Na —_ —_ — ,03
(0] 1,36). 0,491, 0,271, 0,07).
OH 0,64}2'00 1,5:}31"0 1,73}3'00 i,93}2'00
JlaGopaTopus UralC AH ¥sCCP
AHaaNTHK E. ¢. Kacnanosa
Asrop M. HU. Mou- | Barposa,1966 | 3. M. ITporo- | A, 5. Barta- |/luueumaiiep,
ceepa AbAKOHOBA J08

Mpuveuaunnsa O6p. 1157 - rHe3za TeMHO-3eJeHOT0 AKTHHOJIHTA B KBapU-rema-
THTOBOIT #Hae, cexyuieii ckapunl, 1303, 1474 — auu3oobGpasnbie Tera M rue3fa akTHHOJH-

Ta B GHMETACOMATHYECKHX CKapHax,

B CKapHax.

1353 —Me/KO3epHHCTBII aKTHHOAHT NO NHPOKCEHY



CBSI3N € NMOCAEAYIOUHMH NPOLeCCaMH 3aMeulaeTcss arperaToM TaJbka, Kajb-
uuTa, Kkpapua s remartura (fannsie M. M. Monuceesoii).

AKTHHOMHT—NPOAYKT H3MEHEHHsi MarmMatnyeckux nopoli. OH 3ameuraer
B HHX POTOBHIe 0OMaHKH M NHPOKCeHB! (ypanuTtHsauns). B muandax npocae-
AHBAIOTCS BCE CTaJHH 3aMelleHHs YKa3aHHbIX MHHepaloB akTHHoaHTOM. Of-
HOBPEMEHHO MO [IarHoKJa3aM pPa3BHBAeTCs aabOHT. AKTHHOJNT SBJISETCH
XapakTepHBIM MUHepaJjoM HauboJee yladeHHON OT PYILHBIX PasjOMOB alib-
GHT-AKTHHOJMTOBOIH (alluy NPOMHAHTOB, BMEUIAIOIINX KHUJIbHbIE H NPOKHI-
KOBO-BKparJeHHble py/aHbIe Tesa.

OueHnb cBoeoGpasHa ampuGoIH3AUHA CHEHHTO-AHOPHTOB B AJiMaJbiKe,
omnucannasi K. H. Benamangom (1938), A. B. Kopoaesuim (1940), A. B. ITok-
posckuMm (1958), A. 3emasinoBuim, M. M. [NomoBanoseim n ap. (1967). Omna
CBfI3aH4 ¢ PaHHHM TIPOLLeCCOM TOCTMATMAaTHYeCKOH CTaAHH, NMPOTEKABLIHM B
BBICOKOTEMIEPATYPHBIX THAPOTEPMAJbHBIX YCJAOBHAX B LiegouHoil obera-
HoBKe. MuHepas pa3BuBaeTcs MeTacoMaTHYECKH MO Bcell Macce MOPojbl, 3a-
METHO TSTOTes K OTAC/bHLIM MHHEpa/JH30BAHHEIM TpemuHaMm. Yacto 3ame-
uiaetT poroBble 0GMaHKH H NHPOKCeHB. B TecHoil accouHaunHu ¢ HHM Haxo-
JAATCA BTOPHYHBIL OHOTHT M TYPMAJIHH.

®eppoaxtrHoant— Ca,Fel™” [Si8022] (OH,F),

®eppoakrunonut ycranopaen B. C. MacHukosbim (1951) ua Jlsurap-
CKOM CKapHOBO-LIEEJHTOBOM MeCTOpOKJIeHHH B HypaTHHCKuX ropax u
H. B. Jluuenmaiiep (1967) B Hurnuke B 3upabyaakckux ropax. Omucan
KaK KpailHHil YIeH TPeMOJIHT-aKTHHOJIHTOBOrO pPAAa.

MuHepaa TeMHO-3eJeHOro, No4TH YepHoro usera, yi. Bec 3,365 (JIau-
rap). B JlsiHrape BblAeIA€TCS B BHAE TOHKHX MrOJbYaTbIX MK CMYTaHHO-BO-
JOKHHCTLIX KpHcTaaaos ¢ rpausmu: m (110), 4 (100), & (010), ¢ (210),
n (310). Kouiuesbie orpannyedus oObYHO oTcyTcTBYIOT. B MHruuke mune-
paj oOpasyer Kpyntuble KPHCTaJJIb.

OnrtHyeckHe CBONCTBA (PEPPOAKTHHONHTA ClELyIOLIHEe: ABYOCHBIH OTPH-
HateabHH, ¢ 6oabmum yraom 2V, ZcNg=12—125% Ng’— 1,704; Np" —
1,669; Ng’—Np’ — 0,035. [lneoxpousm otuerausbiii, Ng — ciHeBaTo-3ene-
Hblil, Nm — 3enenutii, Np — 3eqeHoBaTo-KeaThlit (JIaHrap).

MuHepaa oTauuaeTcss OT AKTHHO/HTA BBICOKHM COAepXMaHHeM Keaesa
(FeO+Fey0;=231,66—32,32% ). MHTepecHo NOBLIIIEHHOE COJEpPHKAHHE Map-
rafua (MnO=1,72—2,60%).

Pesyabrartel anannsa oGpasua w3 Jlaurapa nepecunrtanst M. 1. Bop-
Heman-Crapeikesuy (1964) Ha xpucta/noxumuueckylo dopMmynay H3 pac-
yera Ha |3 KaTHOHOB:

(Ca, gsMn 5 Nay y Koos )0 (Ft‘;fn Mg, siFega Alos ) o0 [Sina Alyn]se On X
(Op40 OH, 51 )o0s HeaE3UHCTOCTB (f) =909 .
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Komnonenmu O6p. uz  OGp. u3 Koumnonenmu Q6p. uz  O6p. us

Janeapa  Huzuwre Jsineapa  Huzuure
S104 45,35 46,90 Na.O 0,35 0,00
Ti0. ca. 0,04 K.O 0,40 0.68
ALO, 5,20 6,14 H,0+ 1.45 2,00
Fe.O; 2,46 0,00 F 0,06 0,00
: 299 32 32
FeO , #2:20 32,32 Cymma 100,32 100,00
MgO 2,23 0,57 F=0 0.02
MnO 2,60 1572 N Ui
Ca0 10,97 10,71 Cymma 100,30 —

Moarpynna porosoi oOMaHKu
Poropas obmanika—(Ca,Na,K), , (Mg, Fe®*, Fe’ Al); [Si;(Si, A1),0,,| (OH),

Porosas ofGManKka OTHOCHTCA XK IMMPOKO PAcHpOCTPaHEHHLIM MuHepa-
nam. dusznueckue croiicTBa obbiunbie. 1lBer yepHoBato-3eneHblil 1 3e/€HBII,
0/1eCcK CTeKJISHHBII.

OntrHyeckne cpoiicTBa Muiepasa Hemoctosinible. OrTmeualotesi 3Haun-
TenbHbie KoJdeGaHus NoKaszartedell NPeJOMJCHHS, ABYNpeaoMJeHus, yrja
2V M OTTEHKOB meoXponuHoil okpacku. Yerko BuaHa cnailHOCTb B IBYX
HanpapJeHHsX H ABOHHHKH. Kose6aHus ONTHYECKHX KOHCTAHT Il €r0 POroBhHIX
o6MaHOK OTMeyalTcs B Npeaenax OLHONO MarMaTHYeCKOro MaccHBa
(tabmn. 46).

XHMHYECKHIl COCTAB POroBLiX 0OMAHOK COOTBETCTBYET TCOPETHUECKOMY,
HO HAOJW0AAI0TCa 3HaUNTebHble KONeOaHnsa B COJlepKatiui OTAe/NbHbIX KOM-
NMOHEHTOB KAK VIS PA3HbIX reHeTHYeCKHX THIOB, Tak M B Npeaerax OAHOTO
rima. Cpein npoaHajH3HpOBAHHLIX POrOBEIX OOMAHOK HMEIOTCS Pa3HOCTH,
odorauleHtibie THTaHOM (B TpaHoinopnTax AKTayckoro MHTpy3uWBa H Tpa-
nutax Taywanckoro maccusa), conepxautie 10 3,34% TiO,. /laxe B npe-
aeJax OHOTO MaccHBa KoJanuecTBO Beayuinx xkomnotedtos (Al.Oj; FesOs.
FeO, CuO, Mg0O) u weaoueil neckobko Mensilorcest, PoroBbie oOMaHK! N3
cKkapHoB OCMHLI WEJ0YAMH H HHOTAA 0O0TalleHbl MapraiieMm, H3 MeTaMop-
(hHuecknx caanues — obenHetbl ool (rtada, 47).

[TopoaooGpasyoutne  porosule  06MaHKH  coacpzxKaT MHOrO npime-
ceit (e/r): Cu (600—800), Li (18): Rb (100-—-500), Cs (19). Zn (600—
—4900), Be (30—200), Ga (10—112), TI (0,5); Sc (50—100); TR0
(15—1600), Th (4.1), U (13.8), Sn (10—22), Pb, Nb {107--3100).
Ta (23). Cr (19). Mo (0.2—5), Zr (50-=100), B (1,8), V (48), Ni (20—34).
Co (30—40). W (1,2—1,6), Ge (2.4). Se (3). Te (2) (Bepuikosckan, Can-
rbikeBa, 1961; Otpomenxo, 1967; Asumos, 1970: XampaGaes, Maranes.
1970: Asnmon. Xampabaes, 1965, 1966: Kaiomos. 1970; Kyuykosa, lcwan-
108 u ap. 1971, VpyuGaes. 1970). ®ukcupyemble 8 POroBblX 0OMaHKax B
MATMATHYCCR VIO cTajilk pviHbie A _'Ipyl'll(‘ ITeMEHTbl I]])H Il“C.'lt‘J'l_\"l()U_lHX
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FIAPOTEPMa.IbHBIX MpolleccaX MOTYT 0CBOOOKAATLCH NMPH YCAOBHH pasJfome-
Hisg aM(nbo0B 1 KOHULCHTPHPOBATLC B OJaronpusTHBIX YCJAOBHSAX.

Cpean poroBblx 0OMaHOK BbIAEJSIETCH HECKOJbKO TIEeHETHYeCKHX Tli-
MOB — MarmatHyeckuli, meraMopdHyeckKHil, cKapHOBbLIl ¥ KaacTOPHABLHBLI.
Marmatnueckue poroBhble OOMaHKH CBA3aHBl C HHTPY3HBHBIMH MAacCHBAMH
OCHOBHOTO, CpPeIHEro W 4acTblo KHCJI0ro coctaBa H ¢ 3((y3uBHBIMH MOpo/La-
MH (B aHZe3uToBLIX H OoJee OCHOBHBIX JaBax), BCTpPe4aloTess HHOTAA B
fnerMaTuTas.

B Marmarnuecknx nopojax AHOPHTOBOro u rabOépo-1HOPHTOBOTO psijla
porosas odOManKa ABAAETCS OAHHM M3 TIABHBIX NMOPOACOOPA3YIOULIX Millic-
pasnoB u colepAKHTCS B HuX B npeaenax 15—30 no 55% B noponax Gouaee
KHCAOro coctaBa — rpanoanopurax i rpauutax — 4—10%, 2—39% u
MeHee.

Poropasi o6manka 0BOJILHO PaBHOMEPHO paclpeie]deTes B Marva-
THUECKHX NCPOAax B BH/e HAHOMOPPHLIX KPHCTAMANOB NpHamaTHuecioil u
mecToBaToll opMbl ¢ poMOHYECKHMH CEHEHHAMH i 3€peil  HelpaBHIbLOL
GopMbl pazMepoM OT AecAThIX nodeil mujaaumerpa 10 1,5—2 cm, uanle
1—2 mm. KpaeBble yacTH HEKOTCPLIX MACCHBOB 3dMCIHC 00OrailleHbl poro-
Bofi o6mankoii. Habmogaerca xoulleHTpauus B HHX  aKILECCOPKEBIX  Miile-
pavios.

B rpaunriinix nermarnrtax Uapxacapa wu ra6opo-nermaturax Cyara-
Hynsaara poropasi oOMaHka odpasyer rHesfa u ckomieuis, s ra6épo-ner-
watutax CyaranyHmsjgara — MNpU3MaTHUECKHE KPHCTaJlbl  4eploro ilBeTa
aaunoit 7—10 e (Tlerporpatus YaGekucrana, ku. 1, 1965).

B H0mnom ¥Vsbeknucrane B l0ro-3anannnix orporax Inccapekoro xped-
Ta poropasi ofmanka — BeAyWHi nopogoobpasyiomnit Mmunepaa amdnbo-
JIHTOB, THeflCOB H KPHCTANJIHYECKHX CaaHleB jpokeMOpHilckoro metamopdit-
HECKOTO KOMIJIEKCa, ¢jaaraloliux AHAMAaJCKCKYI0 CBHTY M MHOXKECTBO pas-
TUHBIX N0 MowHocTH nponyactkos (Ilokposeknii, 1974).

B amduboantax u rueitcax poropas oOMaHKa IpeictaBieHa THMIANO-
viopdibiMu 3epHami pasvepom 0,3—1.8 mm, peme nopdupobaacramu paz-
vepom 10 5 mm. Conepxanne porooli o6Mankn B 1ix 20—85%. Amgudo-
THTBl CJaHUEeBaTON TeKCTYPbl, a FHellckl — TMoJoCYaTol 3a cyeT uepesosa-
1115 TOHKHX C.10HKOB, 0DOTAlLEHHBIX POroBOil 0OMAHKOR 1l IN1aTHOKId30M.
B VKa3aHHBIX nopoiax poroBas 0OMaHKa aCCOWHHPYET ¢ IIarHoKJIa30M aH-
1C311H-1a6palopoOBOroO COCTARA, a1bMalAHHOM, peKe ANOTCHIOM.

MeakozepuneTuie Bedoabitie CKONAEHN POrosoil 0OMARKH HABCCTHLl B
“NAPHHPOBAHHBIX Pa3HOCTAN MarMmaTiuecknx nopod (Kypyeaii.  Kancan,
Hurnuke). ) ;

Poroeas o6Manka H3MCHAETCS B CBA3N ¢ NPOLECCAMH  NPOMILIITIS:-
Ui, WHPOKO  passuTuLiMi B KypaMHHCKOM Xp., 3dMenasich  arperarow
JNHICTA, NEeHHHWHE, TeHKOKCEHd | KagabUHTda 1A dKTHHOAHTOM - (Vpa.iit-
ri3alng). ‘
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OnTtHyeckHe cBOMCTBA POroBoi 0OMaHKH

Tadauma 46

Mef,}.%;ﬁm Topona Ng Nt Np Ng—Np |- eNg -2y ABTOp
Kypamunckuii xp.
Anmanuk (Kei- | Ipanogmopur Kypa- 1,668 — 1,641 0,027 |21° Ajfizenmrar,
3ara, Cayx0Oy- | MmuHCcKoro Gatoaurta 56 —68° 1947
nak, Ypras, (Co) 0—
llayras)
Paiion Amata- 1,668 — 1,640 0,028 14 81 Emnceera, 1957
Yapaka 1,685 — 1,659 0,026 16 —
Kypycaii-Typau-| [TafikooGpaarnoe Tero | 1,678 1,665 1,658 0,020 18 76 Mouceesa, 1955
FJabl POroBOOOMaHKOBLIX
auoputos (Py)
Anmaneik, Bep- | IllTok mopduposu- 1,670 1,659 1,653 0,017 |21—25| 62—72 | Aiisenwurar,
xosbe Illay- HOTO TPaHONHOpPHTA 1967
rasa xy!(}mnnﬂcxoro THNA
(P,
Aamanpx, JDka-| Anamennut-nopdup 1,668 1,662 1,653 0,015 [23—25| 58—75
Hbibekckuil un-| (P;)
TPY3HB
Aamanpk, Gac- 1,669 1,660 1,654 0,015 |18—19| 64- 84
ceiin p. Capwl-
rtama, Kapa-
KHH
Anmanuik, ¥Yp- | Hdaiika rurawto-nop- | [,668— | 1,659—{ 1,653— 0,014—]18—23 —T76
raa, Kapakus | dwposoro agamen- 1,674 1,665 1,654 0,021
HIp. auT-nopdupa (Py)
Anvanpik, Ca- | Jlaiika rurauto-nop- [,665 — 1,645 0,020 19 76
purawm, Hlay- { dwuposoro rpannr-
ras u 1p. noppupa
CayxOynak, ¥p-| Jlaiika rfanognopur- [,671— 1,662—| 1,658—| 0,011—| 2] 64
ras 1 np. nopgpa (Ca—Cjy) 1,672 1,663 1,660 0,014
Kancait, llles- | [laiika JuOPHTOBBIX 1,676 — 1,657 0,019 20 - [Mpotoasaxoto-
YYKOBKA noppupuros (P—T,) sa, 1956
Bacceitn p. Ha-( Aunabazosbii noppn- | 1,650— — 1,6456—| 0,013— 16--19| 88 slpMyxaue o,
Jaka PUT MHHOYnaKcKoii 1,660 1,646 0,015 1966
ceutbl (C;—Cy)

Aasainik, (Ka- | Augesuro-ganntonbie | 1,650— — I,634—| 0,016—|15-21f 73—80 | fipmyxamenos,
pakus, Kbiza- nopdupst  aumickoi| 1,670 1,649 0,021 966
Ta, Caykdyaak,| cBHTHI
[layraa)

Kapararara, PoroBooGMaHKoBble 1,670— = 1,651—| 0,015—|18-23| 86—88 )
Aasaabikcaii, nopuputel 13 toil we| 1,672 - 1,665 0,021 Hapukos, 1959
Kayasant, ceuthl. CkapHupoBan-| 1,646 1,623 0,023 24 76-77
CaykOyaak HBIH  CHEHHTOLHOPHT
Jananusin
Kapamasap

Kypycai CkapHHPOBaHHbIE 1,650 — 1,630 0,020 = 80 Mounceera, 1965

TpyGuarbie JaiKkH
ABrHTOBOrO mopQu-
puTa
HaTKalbCcKHH XPp.

Yenrackuii Panakususugunii rpa-) 1,666 — 1,650 0,016 |18—23| 75—80 | Mymxnn, 1971
HHTPY3HB nurnopgup (Ca—Py

(‘.uap[:iuuu-;\:c- CKilpl-Ih{"b RIS : 1,678 = 1,660 0,018 15° | 82° Baranos, 1956
ne3apy nHoe 1,670 - 1,651 0,019 20 2
MECTOpOK 1e- 1,653 — 1,633 0,020 18 63
e Mundyiak

Bamagubii YabexuncTan

LlenTpaasHble [Ca66pou bl 1,644 - 1,617 0,027 [|17—21| 78—87 | Jluxoiigos, 1966
Kuisni Ky M
Kyabmicykray,

[Taitnapasckui
lIII'I'p_\.«':ilIH )

Tammitckue ro-| Cpanoguopur  TaM- 1,683—| 1,670—| 1,666— 0,015— XampaGae®,
pot (Kbi3nuiky- | HICKOrO MaccHBa 1,695 1,677 1,682 0,020 Margues, 1970
Mbl)

Hypatuucknii Axrayckuii muTpysus, | 1,682— — 1,66— | 0.014—[13—23 Asumos, 1970
xp. rpaantouas (Py) 1,688 1,673 0,021

KyaLKyKTay Toabynakcxkuii maccus,| 1,666— — 1,660—| 0,016—(12—=20 Katwowmon, 1970
' JHOPUTEI 1,676 1,658 0,020

Taymanckuit Maccus 0,022 (16—18| 68—70 | K. M. Kpou-
(C,) rpaHNTONIOR ) 0,026 cKad )
Komgapa MaMenennsiil ckapn 1,660 — 1,650 — 16 —19 Jluie uMaiiep,
1,664 — 1,639 0,025 |16—18 1967
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Mecto nastun
o6pasa

Mopoant I

Wnruuke

Cyatanyusaar,
yuacTok Koi-
3bliacaii

Cyarauywanar,
Te6unbynax-
CKHH Maccus

[uccap

Porosas oGmanka
NPH3MATHYECKOrO
raburyca B amjudo-
JMTAX

CHonosHlble CPOCTKH
B MeJaHOKpATOBOM
amipudoanre.

Yacto 3onanptbe:
HEHTPAaablas TeMHO-
3elleiad wacTb H ne-
pudepuyeckan cune-
3enenas

Porosasi o6manka n3
ampudonrnra no ana-
0asy
Amdudoansnposannoe
rad6po

[Tapracut us nepujo-
THTOB
PoroBsas o6manka wu3
ropudienaura
Kpynubie uanomopd-
Hble KpucTamib Oy-
poBaTo-3enenoli poro-
Boii  o6Mmankn  u3
ropub.Jenjura
Jeaeuast porosasi 06-
MaHka, 1o nepudepun
OypoBaro-3eienasn
Kpieraiaan porosoii
OOMaHKH B CHEHHTO-
JHopure
Kpucranin porosoii
OOMaHKH, JAHHOH JI0
10 ea B wunsax rat-
GponermaruTa
Ampuboanrsl B MeTa-
mMopdHueckoil TOJLLE
npoTepo3os

1,650

1,649—
1,662
1,660
1,673

1,683
1,682

Nm Np l Ng—Np |< (8 Ngf —2v Astop
— 1,662 0,016 19 74—80 | Csupuienko
n oap., 1966
— 1,645 0,017 24 87
- 1,630 | 0,020 | 25 | 85
- 1,636 0,020 27 77
1,62 1,625— — - -
- 1.637 0,017 24 8
1,643
- 1,659 0,014 27 54 CeHpHIAEHKO
" ap., 1956
— 1,664 0,019 19 81
— 1,669 0,013 19 74
- 1,631 0,025 28 56
- 1,664 0,014 15 69
— 1,666 0,016 21 70
— 1,644 0,018 —_ — | [Nokposcknii,
— 1,657 0,026 — - 1971




EAnHIuHbIe YTJI0BATLIE H 1I0JYOKaTAHHbLIE 3¢pHA BCTPeueHbl B Kailino3oi-
ckux moJsaccax Cesepnoii Pepranbl B KauecTBe KJ1acTO()HILHOrO MHHepaJa
(bab6aes, 1951; I'punnes, 1961; Beprynos, 1956).

Basaabtuueckas porosas o6manka—Ca, (NaK),; ;o (Mg, Fe™),  (Fe’*al), .«
.[Si,ALO.] (0,0H),

Basaapruueckas porosas oOmanka oTmeueHa A. P. SIpMmyxamenoBbim
B UYatkano-Kypamunckom pernone kak nopoaoo0pasyoliuii MHHepaa B
nophHpHTAX aK4UHHCKOIl BYJKAHOT@HHON CBHTbHl M B HEKOTOPBIX Jalikax oc-
HOBHBIX MOPOJ — CheccapTHTax 1 eANHWuNbIX AaikaX a1uaba3oBoro nop-
thuputa. MuHepaa BeiZeasieTCss B BHJE LecToBaThiX (heHOKpHcTOB GypoBaTo-
KOpHYHeBOro upera AanHoil 10 5 mm. B wandax nieoxpoupyer B KeaTo-
Bato-KopuuteBbix ToHax, Ng—Np=0,035—0,020, —2V=65—76°, ZcNg=
= 14—15°

B Hyparuuckom pernone 6asanbruuyeckas poroBas oOMaHKa OTMeuyeHa
B raGoposbix nopoaax TeMHpKaOYKCKOTO MaccuBa M B JKHJax Jamnpodgu-
pa (Ilerporpadus Ya6ekncrana, ku. I, 1965).

®epporactunreut—NaCa Fe;™ (Al Fe'”) [SiGAl._,Oz.ﬂ,l (OH),

Gepporactuireut ussecten B ropax Ky/ibmamykTay B 1oro-aanaaHo
vactu Keispiikymos (Kaiomos, 1965, 1966, 1969, 1970).

®epporacTHHrCHT npeacTaBiser co00ii nopoaoodpasyouuil  MHHepad
He(heMHOBLIX CHEHHTOB, MPOSIBJAAETCS B BHAe He0OJbIUHX IITOKO-Aaiiko06-
PA3HLIX TeJ B OT0-BoCcTOUHOI yacTu To30yaakcKoro rpaHHTOHAHOrO MacCH-
Ba. Cosep:KaHHe ONHCLIBAEMOTO MHHepaJa B nopojae 5—8%.

Munepan MakpockonHyeckd YepHOro LBeta, B IUAH(AX ryCcTO-2eNeHbIN,
pe3ko nJaeoXpoHpyoUHil no chaenyioieii cxeme: Np — CHHeBaTO-TyCTO-3exe-
Hbif, Nm — cunensato-senenslil, Ng — 3e/eHblil. YA/JAHHeHHe OTpHLATENbHOE,
ZcNg=2]1—24°, —2V=>55—84°. Tlokasatean npejJoMJeHHs CleayloLiHe:
Ng — 1,706, — 1,718; Np — 1,694—1,710; Ng—Np=0,008—0,012.

XuMHueckuil coctas MuHepasaa (sec. %): SiO,— 39,12; TiO; — 0,77,
Al;O; — 8,63; Fe.0; — 16,23; FeO — 19,08, MnO — 1,00; MgO — 0,87;
Ca0O —9,20; Na, 0 — 2,79; K,O0—200; H,O0—0,34; cymma — 100,09
(anaantuk H. 51. Kypaknua).

DepporacTHHIcHT CONCPIKUT MHOrOUHCJEHHblE NPHMeCH MHKPO3/JeMeH-
ToB (e/T B 2 npobax): Sc— 97, V— 285, Cr — 28, Cu — 122, Zn — 15400,
Ga — 66, Zr — 760, Nb — 7800, Li — 10,50, Rb — 10—50, Be — 28, Sn —
—10—50 (Kawomos, 1970). Berpeuaetcss B BHAE KOPPOAHPOBAHHBIX BLITS-
HYTLIX KPHCTAJJIOB NpH3MATHYECKOro raburtycd, 4yacto B TECHOM CPacTaHHH
¢ MUPOKCeHOM H MarHeTHTOM. Pasmep kpucraaios |—2 mm.
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XHMHueCKHH cOCTaB

L&

MarmaTHyec
HypaTuackufi
HOMEOHEHT AKTayCKHi MHTDY
KBaplesbii AHOPHT rpaHoaAHO
o6p. 5016 8030 8200 8555
S0, 43,88 43,12 43,06 43,28
TiO, 1,42 3,00 3,34 2,80
AlyO4 10,48 9,47 8,10 7,70
Fe, 04 6,62 5,86 6,55 7,02
FeO 14,40 13, ,28 14,10 13,79
MnO 0,50 0.53 0,56 0,50
MgO 8,79 9,87 10,12 10,16
CaO 11,00 11 60 11,40 11,70
NayO 0,95 1,1 0,97 0,94
K,0 1,23 1,42 1,42 1,08
P50y 0,07 0,10 0,11 007
+H,0 0,65 0 52 0,50 0,70
CO, — — — —
CymMma 99,99 99,88 100,23 99,74
Koanuectso noHos B
Si 6,76 6,59 6,62 6,71
AV | 24}8 00 418,00 1 3g/8,00 1 5q)8,00
Al 0,66 0,29) 0,08 0,16
Ti 0,16 0,34 0,38 0,32
Fe?+ 0,76(5 - 0,68 0,754 0,82
- 51 el YRl 5,39
Fe’t 1 850" 1,70 1,811 1 73l5 o
Mn 0,06 V,06 (),ﬂﬁ 0, 06
Mg '3,()2 2,?5} 2.31‘ 2.35
Ca 1‘31} I,81l 8‘11 1,94
Na 0'97!2,32 0,332, 41 0,2812,45 0.2612,42
i 0'24] 0,27/ 0,28 0,22
0 1,341, 1,47] 1,491, 1,284
Ol 0,66/ L 11.5:5)-"’0 0,51 200 0,72/2:00
56,4 51,4 52,6 62,5
Jlabopaicpus U m T AH VaCCPp
AHAIHTEK E. &, Kacbsunora
Aprop Aaumon, 1970
lgl,\

POroBoi O6MaHKH

Ta6aunua 47

Kue nmopoakt

xp. ropel Kyapmkykray
3HB Taywancknit MaccHn Toaﬁy.v!_aucmm
MacCcHB
PHT TPaHuT AHOPHT
x 8337 8127 8399 271
42,64 41,40 47,52 47,20 47,94
- 1,22 1,08 2,70 1,36
9,45 8,68 8,48 6,62 5,92
2,58 4,02 3,18 5,02 2,36
13,92 16 56 11,37 9,36 15,99
— 0,50 0,24 0,18 0,44
5,99 9 27 14,56 14,84 10,94
18,99 12,80 11,20 12,40 12,40
1,30 0,83 0,88 0,44 0,19
1,31 2,73 0.44 0,24 0,35
- 0,09 — — 017
2,10 1 57 0,96 0,98 1,18
98,28 99,67 99,91 99,98 99,24
nepecuere Ha 24 (O, OH)
6,62 6,40 6,50 6,85 720
1 38)8:00 1 5g)7:98 Ugol8.00 | "Ta)8,00 258,00
0,36 — ] 0,98 0,30
B 0,14 011 0,30 Q11
0,30 0,46 0,32 0,55 0,27
"o (3,86 * ¢ 5, 115,26 5;25
1,80 & 2,14 = 1,30 ¥ e 2,01
— 0,06 0, ,03 0,02 0, 06
1,40 2,]4J 2,98 3,24,
3,16 2,12 1,62 1,96
0,40;3,82 0,24}2,94 ,24}1,()4 0,12}2_12 0 06 2 15
0,26 0.72! 0.08 0,04 007"
= 0,35 1,00 1,00 0,95)
2,01 1,55}2-00 ] 00}2’00 1,00}2.00 1'05)2:00
61,9 — 38,0 30,9 7,8
Ul u ' AH ¥aCCP
P. Anunena
HMecamyxamenos, Asmmos, 1970 [Oanawes, Maraunes, 1970 Kawomos, 1970
05
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[Tpononis. rabanun 47

MarmaTiyeckie nopoanst

Kypampucknit xo.

03 orporn Yarkaabckoro Xp,

KypaMuuneruh davoaur

ARUMIHCKNIL MaccHB

Komnoneur
CHERNTO-ANODHT FPaHE0 THOPHT anoput ‘ FPAHOIHOPUT
vl | 5800 163 | 473 | 465
Si0, 45,00 46,53 46,66 41,70 42,10
T10, [T 0,12 0,74 1,04 1,29
Al O, 8,27 5,94 9,31 5,50 8,61
Fe, O, 5.46 6,30 4,62 8,42 3,20
FeO 12,33 11,50 13,47 11,58 12,24
MnO 0,47 0,48 0,43 0,56 0,50
MgO 11,43 13,87 11,15 12,09 12,80
CaO 12,12 12,25 10,71 15,70 16,00
Na,O 0.12 1.25 103 0,66 1.03
K.O 0.87 0,00 0,02 0,63 0,87
P.O; — 0,00 0,09 = =
+H.O 0,95 Ll 1,91 2,37 1,32
(o0 = 0,60 0,02 - _
Cymma 98,30 100,01 100,16 | 100,25 100,03
Koannuecrso nonos B nepecuere ua 24 (0,0 H)
Si 5,72 6,83 . | 6,86) 6,33 6,40
N f o 4 f n 1 s i ' i
ALY I,QSJB'O‘} 1‘03,7,93 "I_,“S,OD 0,9817'3I 1'54|7,$a4
At 0,15 = 0,46/ ~ !
T'H 0,15] o,m‘ 0,08 0,12 0_14'
Fe 0,61} 0,60 0,521 - 0,96 0,36
. 615 1695 0215 5 961 e
Fel+ 1,54|J'““ 1 a1 5,13 166! 12l 1,47"3'36 1_55|"'0]
o 0,08 0’06 0'05 0,07 0,06
e 2,55 303 2,44 2,74 2,90
e 1,94) 1,80) 1,60 | 2,55) 2,60)
1 0,03!2,20 | 0.36%2,16 | 0,28/1,97 | 0,182 85 0,30'3,08
{ 017 = = 012/ 0'18
O T
) 1,043 0,85 0,12;. — 0,60
OH 0096/2:00 | 715(2.00 | 7g5[2.00 | o4y 1'“,}2,00
f 12,8 37,6 44,6 42,5 44,0
Jlaboparopus UTTIM AH CCCP Ul n I AN V3CCP
Anamirik H. T Hue- [O. 8. Huxo- H. 5. Kypaxuna
cenbaym JiaeBa
Astop Coycros, CMmopukos, Ypyubaes, 1970
1956 1948
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L3 conpenenbHblx pafioHOB MHHEPAJ YHNOMHHAETCH B CKapHOBO-MarHe-
THTOBOM ¢ PEAKOMETAIbHON MHHepanH3aluHel MecTopoXilennn fnrukan B
[{ypamunckom xp. (Heuemiocros, 3aenko n ap. 1969).

Bapkesukut— Ca, (Na,K) (Fe?', Mg, Fe'", Mn); [iS; 5 Al, ;0,,[ (OH),

Bapkesukur ormeuen A. @. Ceupnaenko (1958) B 3upabynakckiux ro-
pax B TPAHUTOHAHOM HMHTPY3HBE KaK NOPOLOOOpAa3yIOUIHil MuHepan B Jaii-
Kax Jamnpotupa H B ceBepo-zanaiHblXx orporax [mecapexkoro xp. B Cyp-
XAHIAPBHHCKOM TPaHHTOHIHOM HHTPY3HBe B KauecTBe NOPOA00OpPA3VIONUIero
MHUHepaJa B AalikaXx MonunkHTa (okoJo 18Y%).

Munepaa ABYoCHEIT oTpHuaTeabhblil, —2V=46—52°, ZcNg=10—12°,
Ng—Np — 0,015—0,020. B nppoxoisiuieM cBeTe OTMEUAETCs YeTKHIl Iieo-
Xpou3Mm no caeayiouieit cxeme: Ng — temuo-Oypetii, Nm — kpacHoBaTo-
Oypoiil, Np — cBeT10-2KesThlil.

Bapresukut obpazyer BKpanIeHHHKI! XapakTepHoil MecTHYroJbHOI,
JeflcTOBHAHON M HenpasHabHOIl dopmbl, pasmepom He Gogaee 0,2 mm. Bodb-
WIHHCTBO 3epeH DapKeBHKHTA ONAaHTH3NPOBANO.

L{enounbie amdudo.an
Fnaykopan—Na.Mg,AlL [Si,0.] (OH),

Faaykedar ormeved JI. H. Beprynoseim (1956) B KailHo3oiickux Mo-
naccax CepepHoit Pepranbl Kak KaacTOQUIbHBLIT MHHEpPaJa B BHIEe IIOXO
OKATAHHBIX HENPaBIJILHOH (DOPMBbI 3ePEeH.

B ungax ofaanaer derkuM naeoxpousmom: Ng — cuneBato-huonero-
phift, Np — Onenno-huoseroselit. YaanHenue nodoxurenspnoe, ZcNg=
=5—7°, Ng — 1,639; Np — 1,623.

Pubexur—Na,Fei+Fe)’ [SiHO._,,j] (OH),

Pudeknt oGuapy#en B ropax Kyapamyrray B Lentpanpunix Koisbli-
KyMdXx Kak nopoaoodpasyiouni munepat nedeldiiHoBbix cieHntoB B To30y-
JakckoMm maccnse (Kawomor, 1965). O6pasyer npHaMaTHyeckiie HHILMBH/ILI

Ontnyeckne cpoileTBa caefyiollHe: MiHepaa naeoxpoupver: Ng — Oy-
poBaTo-3eqeHelil, Nm -— senenopato-Oypoiil, Np — Temuo-3eqaenstii; Ng —
1,698—1,700; Nm — [.696—1,697; Np — [,694—1,695; Ng—Np=0,004—
0,005; —2V=68°, ZcNg=14—15°.

B kaitnosoiicknx monaccax CesepHoil @epransl puOeKHT oTMeUeH B Ka-
HeCTBE KaacTo(HJIbHOrO MHHepaJa B BHAE eIHHHYHBIX 3epeH cTonbBuatoil
(hopMBLl ¢ HempapiibHBIMIT 3a3yOpenHHbIMi  Konuami. LlseT cunerato-uep-
nbli. B uandgax obdaagact deTKHM IAeOXpolizMoM: Ng — KelToBaTo-3ede-
Huli, Np — cunesato-uepubiil, Ng — 1,698; Np —1,694; Ng—Np=0,004,
ZceNg=5—7° (Beprvuos, 1956).



Mpozonx. Tabanunr 47

KeMOpHACKHHA MeTaMOPHHYECKHA KOMMAEKC

3anajnnsie oTpord CHecapekoro xpelrTa

TlerMaTHTh Crapusi o
MarmaThy,
nopoabl Cyatanyusaar| Kypamuuckuh | “aTkaabckui foro-
xp. xp.
Taumamtay =
ace.
Kownonenr | Lataccms | Teomoname)  ipycin | Moy p- i
FPanoAHOPHT ;"e?_ﬂgg;_r CKapHb! am
oGp. 44 494 401 1012 565 291
SiO, 44,30 41,36 45,36 49 74 39,43 45,70
TiO, 1,04 2,25 0,50 .- 0,97 0,45
AlOg 10,42 14,44 ) 4,54 12,41 11,87
Fe 0y 2,90 13,93 3,87 5,06 5,94 0,62
FeO 12,50 3,67 8,35 15,57 17,03 14,04
MnQ 0,30 0,11 2,40 0,11 0,52 0,28
MgO 12,56 9,16 10,30 1177 9,58 13,10
Ca0 12,51 12,20 18,20 12,08 8,63 12,00
Na,O 0,90 1,49 0,32 0,67 2,14 0,51
K.O 0,80 1,24 0,15 0,03 0,81 0,83
P,0O; 0,06 = - L = -
+ H,0 1,64 7 2,67 0,77 2,92 0,76
CO, a= — = e = =t
Cymmal 99,93 99,85 99,41 100,34 100,38 100,16
Konuuectso HOHOB
Si 7.58 7,217 7.22 6,19 6,46)
AL 0'42/8,00 0'70/8:00 | (758,00 1'81)8.00 [7754]8,00
ALVI 1,40 0,67 = 0,49 0,45
TI‘H- 0,12 0,06 — 0,_}(]) 08}1
Fe' 0,32 0,40 0,55 0, 0,07{ -
Fe2+ r‘55 6,2] ].Ii 5'00 [.88 5,90 2'23 5,00 1‘66 vJ,O[]
Mn 0,04 0,32 0,01 0,07 0,03
Mg 2,78 2,44 2,56 2,24 2,79
Ca 2.00] 3,09 1,8812 06 1.45 ],8]1
Na 0,26:2,42 0,093,211 | 0,18/ 0,65:2,26 10,13;2,09
K 0.16) 0,03 - 0,16 0,15]
(0] 0,38 — 1,25) 0,99 1,29
ot 1160200 983 0'75)2:00 | §'512.00 g77}2,00
b2 39,0 43,0 50,0 57,0 39,0
Jla6oparopnus UI'nI' AH ¥3CCP | MI’ ¥aCCP
AH aTHTHK E. ®. Kacn- P. A. Tiome- — P, 3usimy-
SHOBA Hepa Xamejaopa
Asrop Ypyubaes, |A. @, Cu-| M. K. Mon-| A, B. Bara- | K. Makcy-
1970 | punenko | ceena JoR MOB

232

f’“‘i-_y‘;-a;(f::“a' Gacc. p. Jumaieka Gace. p. Afasrapa
HHOOTHTEL rHefcH
600-6 | 289-n 288-6 271 265-6 254-r 636-8
45,50 46,30 47,10 46,15 47,88 43,60 45,10
0,27 121 3,00 1,00 0,78 1,82 1,24
1337 19.65 6,79 12,96 14,08 13,28 20,59
3,00 121 10,41 0,43 1,22 4,21 4,40
9,38 8,64 8,64 10,44 12,96 10,80 7,20
0,16 0,14 0,21 0,14 0,14 0,10 0,17
13,35 7,50 9,70 11,80 9,30 11,16 5,50
12,40 11,60 11,64 14,00 10,60 11,40 12,20
1,16 1,25 (0 £ 1,02 1,44 1,94 2.19
0,69 1,16 1,06 0,76 0,76 0,32 0,70
0,51 1,02 0,59 1,03 0,98 1,16 1,06
99,88 99,78 100,26 99,72 99,74 99,78 100,35
B nepecuere na 24 (O, OH)
6,46 7,37 7,04 6. 75 6,86 6,34 6,66)
1,54/8.00 | ¢’53/8.00 0.15}8-00 oaf80 | Prig)s.0 1,66}8'0 1:34/8.0
0,69 1,74 0,23 0,98 1,24 0,61 2,25
8,(3)% 0,14 0,33 0,11 0,08 0,20 0,14
O 0,15 1,17 0,05 0,13 0,46 0,48
111290 | 716500 | 795,00 | 1l975,00 | 17 5615,00 | 73195,00 |57 gq 15,00
0,02 0,02 0,02 0,01 0,01 0,01 0,02
2,82 1,79 2,16 2,58 1,98 2,41 1,22
1,88 ],‘.181 ],87] 2,]9] 1,62] 1,7% 1,93
0.32}2,33 0,39:2,60 0,32:2,39 0,29;2,64 0,40:2,16 0,55}2,38 0,63}2,69
013 0,23 0.20] 0713/ 0’14/ 006 013
1.:52) 0,92). 1,41 1,00). 1,07 0,84 0,76).
0'45/2:00 | '05f2.00 | 5%5g}2,00 | 12g012,00 | (rgil2,00 | :3cha,00 502,00
34,1 49,7 51,4 34,3 46,1 39,1 48.9
NUIull AH ¥3CCP
E. &. KacbsiHosa
[Mokposcknit, 1971
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prnna BOJNACTOHHUTA
Boaaacronut—a-Ca; [Si,0,)

Mn-soanacronut—a-(Ca, Mn), [SiyOy)

Bosaactount oTHOCHTCH K IIHPOKO pacnpocTpaHeHHbIM MHHepadas. B
GoablInX KoganyecTBax BeTpevaetcs B Kypammmcknx ropax: Haknae (He-
maunos, 1956, 1958, 1961, 1966), 3anaanom dxkanraasike (Monceesa, 1956;
ko 1 M. P. EnuxeeBa; Ckpaneukas, 1958; JKapukos, 1959; CepeGpuukitit,
[Tupmupabe (Monceesa, 1969); Aatoiuronkane (nauusle B. K. Meabunuen-
ko n M. P. Ennkeesa: Ckpaneukas, 1958; JKapuxor, 1959; Cepedpuukunii,
1964; Mupxopmaes, Kaxxapos, 1959; Boaavipesa, 1966).

B YaTkanbCcKkix ropax BOIACTOHNT ycTanosded B AxOGyiaake, Yumrane,
Oitrannre, Mundynaxe, Bapkpake n apyrux nyukrax (Adayaaaes, 1947; I'y-
mapera, losipros, Ilporoabskonosa, 1941, Tlosipkos, 1941; [llecrakos,
1941; u np.).

Caenennst 0 BoJaacTonnTax 3anaaHoro Y3GekncTara HMEIOTCH BO MHO-
rux paGorax (Adaynnaes, 1947; Sunynatos, 1964; 1965; 1966; Hcemanaos,
1958, 1961; marepunaan B. K. Meabunuenrxo n O. B. Boponbko; Hemanaon
1 Duwnyanaros, 1968; marepuannt A. B. Baranosa n 3. A. Kopoaesoit; Msic-
HukeB, 1951; Babaes, 1952; Heuemwcron, 1941; [Mospros, 1941; Jlunuen-
mafiep, 1967; Hdmutpues, 1964; Kyuvikosa, Mcmanaos w ap. 1971).

Boaaacrount o6Gpa3yer TOHKOBOJOKHHCTBIC, MAJHHHONPH3IMATHYECKILE,
HrOabYUaTBIe, IIACTHHYATHIE | TadanTuaTble arperatol opMupyioulie pa-
JAHATBHO-IYYHCTBIE MYYKH, PO3CTKH I COyraHHe-BOJOKHHCTBIE Maccsl. [Lan-
na uuansngos 0,5—1 em no 10—20 cx. B 3anaavom [IxaHrajbike BoJj1a-
CTOHUT  ¢JaraeT HeOOLIKHOBEHHO KPYHHbe  cepoanTb, AOCTHTAloliHe
30—40 cu B anamerpe. B poroBHkKax BOJJIACTOHHT HACTO MEJKO3EPHHCTHI,
caxapoBuanblii, LIser chemxuo-Geaniii, cBetso-cepotii, roayooii (Huriuke),
pe3oBaThlil, GJCCK IMeaKoBHCTHI, va. Bec. 2,82—290, orienbHble n1acTiiH-
YaThie HHANBHIB HHOTAA NOJYNPO3PAUHEL

OntHyeckiie cBOICTBA BOJLIACTONNTA H3 Pa3HBIX MeCT OOLIYHBLIE H 6.113-
Kit Memay coboil. Munepaa aAByocHblil oTpuiatenbHblii yron 2V koaebdaer-
¢ B y3Kknx npegeaax 32—40° (raba. 48). B waudax oOHapy:xKHBaOTCH
HOTHCHHTETHYECKHE ABOIHIKI, MapaaiebHbie YAJATHeHIIO.

[To xuMuueckoMy €oCTaBy BOJJACTCHNT A0BOJIbHO uicTulil. M3 npume-
ceit nocrostuno ormedaiorest Al.O3 a0 3,60%, MgO — 2,289, FeO+Fe.0;
1o 1.89%, MnO we 6oace fecsiThiX foaeil npoienra (ta6a. 49). Bee npuse-
JeHHBLIE AHAJN3BI TIepeculTaiibl HA CTPYKTYPHbLIC (hOpMYyJbl H3 pacuera Ha
3 aroMa Kicaopoad. Buiuicaennbie GopMyJan NoKasadi XOPOIIYIO ¢XOl-
MOCTb € TCOPETHUECKOIT.

Cnektpadblble aua/i3bl BRIABIIN B BOMIACTOHHTAX MHOTOUNCICHIIbIE
npimect, OrMeyaercst pazinulie B COCTABE NpHMecell B BOAIACTOHNTAX 3a-
najnoro Yabtekncrana n Yarkanao-Kypambl. B nepsbiXx B KauectBe THIO-
MophHBIX npumecell npucytersyiot: Sr. Ba, Ga, Zr, V, Cr, Mo, W, Ni, Be,



a4 BO BTOPBIX YKa3aHHBLIE NPHMECH HJIH COBCEM OTCYTCTBYIOT HJIN uactoTa
BCTPEUACMOCTH X 3HaunTe/qbHO HiKe. B Kypame B Bo.dacToHuTte H3 3070-
Topyiioro mectopoaenns ([Tupvnpad) Ag, Sr, Ba, Be BcTpeuatores wac-
TO, @ U3 CKapHOBO-NOJHMeTaNIHYecKux oTMedajores Zn, Ph, Mn.

Pentrenomerpiueckne pccaegosanns  BoJddactonnta w3 Kypycada n
[Tupmipada nokasaan yIOBJETBOPUTENLHYIO CXOAHMOCTb MEMIIOCKOCTHBIX
PACCTORHUI ¢ 3TAJOHHBIMH.

Ha kpuBmix HarpeBauus BoaaactoHuta n3 Kolitawa ormevaeTtcs 3HIO-
tepmuueckiil et B uutepsane 1240—1200°, cooTBeTcTBYIOUHI NIpeBpa-
LEeHNI0 BOJMTACTOHNTA B neepaapsoanactount (3acezateaesa u ap. 1966).

Ha tepputopun YabGexncrana HacunteiBaetcs oxono 40 mectoposkne-
HHIT 11 pyZONPOSABJACHIIT ¢ BOJJMACTOHHTOBOI MiUHepaausauneii. B reHetive-
CKOM OTHOILIEHHI CPeXl HHX BbIAASOTCA: TepMaJbhO-MeTamopdiueckie,
CBSI3AHHLIE € CHANKATHO-H3BCCTKOBLIMI POrOBHKAMH il €O CKAPHAMMU.

B KypamuHckom Xp. BOJAJACTOHHT B poroBhkax uspecteH B Haxnae
(Memannos, 1961), Hxanraavike (Boawsdeon, 1952; apnkos, 1959; Kau-
Top, 1956), Kypycae (Mouceesa, 1956, 1969) u Yanarte (A apukon, 1959).
Ha mecropompaennn Haknail Boa11acTOHHTOBBIE POTOBHKH NPHYPOHEHBl K
KOHT@KTY HHTPY3ill CHEHHTO-AHOPHTA ¢ - MAYKOil NeBOHCKHX OTJO/KeHHI,
COCTOSIIY M3 YEPEeAVIOUHXCH NPOCI0es KBapLUeBOro necuannka H H3BeCT-
HAKa. B poroBHkax BOJIACTOHNT Npe/cTaBIeH arperatoM KpYMHBLIX NOJay-
IIPO3patHbIX TabANTYATBIN KPHCTAMIOB B aCCOUHALLII ¢ KBAPLEM H PCIKHMI
3epHamil AHOMCHAA, rpoccydasipa u BesyBiana. Mownocets porosikos 60
npocaedenbl no npoctiupanito Ha 120 m 11 na rayonny 229 .

B Hanate B rayGoKHX ropH30HTaX VCTAHOBJIEHbl TPaHaT-BOJLIACTOHNT-
KaJbILHTOBBIC POTOBHKH € OTYETAHBOI ¢/10HCTON TEKCTYpPOIl, BbI3BaHHOI de-
peloBaHier TPaHaT-KaJdbLUT-BOJTACTOHHTOBBIX MPOCI0ER € KAJbLHTOBLIMIL
Ha stom MecropoxiaeHni poroBiuk o0pa3oBajich Mo H3BECTKOBMCTLIM Iec-
YAHIKAM H KPeMHHCTLIM H3BECTHAKAM 1€BOHA.

KBapl-KaabliT-Bo11aCTORHTOBLIE POTOBHKIL IIPOKO PACNPOCTPAHCHD
na MectopomaeHunn 3anaanbiil manradbelk B srcsyem 60Ky PYAHOR 30HBL

B Kypycae ritesnoodpasible Teda TOHKO3EPHHCTBIX KaJbIHT-BOJIACTO-
HUTOBBIX POTOBHKOB HapaalelbHOll TEKCTYPhl pa3BHBAIOTCS B MpaMope Ha
KOHTAKTE ¢ HHTPY3NBHBIM AHOPHTCBBLIM MaccHBOM. B MOJAYMHEHHOM KOJH4Ye-
CTBE B POFOBHKAX BCTPEUAIOTCS FPOCCYAAp I AHONCHI.

Boanacronnt — odupunblit Munepada 6UMETACOMATHUCCKHX CKAPHOBBIX
sancxeinn. On obpa3ver MoHOMHHepaJdbHbie KijoobOpa3Hbie Tedaa, rHes3la H
Henpasiibible CKOMICHIST CPedN H3BECTHAKOB BO (DJAHTOBLIX 4ACTAX N3BECT-
Kopo-ckaphoBulX Tea (Kypycait II, 3anaxnweit [lxauraask, [TepeBaabnoe,
Inasnas pyanas sona AartoiHtonkana, Mukdynak, Unmran n ap.).

[Heznoobpasiiule 1e1a BONJIACTOHNTA MPHYPOUEHBL! K TPYyOHATBIM M KIl-
J006PA2HLIM CKapPHOBO-PYIAHLIM 3agexam napuabtpaunontoro tuna (Ky-
pycait 11, yuactox [, Cesepuasi rpynna AJThIHTONKAHA), BCTPEHAlOTCA B

235
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OntHYeckHe CROHCTBA BONIACTOHHTA M MN-BONJNACTOHHTA H HX Y/lelbHbie Beca

Ff,%k};?p Mecto BanTHA XapakTepucTHKA MHHepana Ng Nm Np |Ng—Np| -2V ,;";'1:":,"@-( AnTop
KypamMuucku# xpeder
I. O6bluHBIA BOMLTACTOHUT
1 | Kypycaii 11 Beavte paguansuo-ayunctee |1,628 | — 1,613 10,015 | — | 2,83 | Mouceesa,
arperaTel M3 CKapHa 1969
196 Papdoposugustit Boanacto- |1,628 | — (1,613 (0,015 | — | 2,82
HHT M3 POTOBHKA
2 | 3anaauniit Kapa- | Chonosuanbie arperatw 6e- (1,633 {1,630 (1:618 (0,016 |32—34] — | Xapukos, 1959
Mazap JOro BOJJTACTOHHTA H3
ckapHa
635 | Tupmupab M3 3010TOPY AHBIX KU1 1,633 (1,630 (1,618 10,015 | — | 2,90 | Mouceesa,
1969
3 | Yokanambyaax Bonoxuucrtuiit Boanacrowut |1,633 | — |[1,618 [0,015 | — — | Barposa, 1966
H3 OTOPOYKH MErMaTHTO-
BOH MHJIbl
5 | Karpaurn Pajuanb HO-TY UHCThIH 1,630 | — |[1,610 {0,020 | — — | Bananaos, 1957
HroJAbUYaTHIA B CKapHe
7 | Haknait lony6osato-Geawtit Tadanr- (1,632 | — |1,614 |0,018 | — | 2,88 | Mcmaunaos,
Y TRl BOJJACTAaHHT B po- 1956
roBUKE
X | AATbiHTOTKAH, ‘He3la pososoro Boasacto- |1,629 | — |1,617 (0,012 | — | 2,90 | CkBaxeikas,
Cepepnaa pyA- HUTA B TPyOuaThiX ckap- 1958
Has 3004 HOBO-MOJHMETANIHYECKHX
Tenax
XX To we, ceero-cepsblit 1,628 — 1,617 [0,011 - 2,83
28547 Jli3a BOMNACTOHUTA 1,629 — 1,616 {0,013 | 38 = C;aé);fpﬁuknk,
28570) 1,628 | — |1,616 (0,012 | 37 —
28597 | AarteinTonKai, Cuonosuauplie arperatn Ge- |1,629 | — (1,616 (0,013 | 38 — CepebpH LKH,
[nasnag Pygnas,) JOr0 BOANACTOHATA B 1964
30H4 CKApHOBOH 3anexn
11| TepeBaabnoe Panuaanno-ayuncteie arpe- (1,634 [ — (1,620 0,014 | — — | Boanwipesa,
ratsl B H3BECTHAKAX Ha 1966
¢aanre ckapHoBOH 301ibI
12| Iskauranbik Geable paanaabHO-Iy4HC- 1,630 |1,627 |1,621 | — — — | Kaurop, 1936
ThlE arperathl B CKapHax
13 1,638 | — [1,617 |0,021 - — | Hmurpues, 1964
XXX | buuansop Cxonjenus H TPOCCUKH 1,628 | — |1,615 | — — | 2,84 | MewanHHOBa,
' ¢y TaHHO-BONOKHHCTOrO B Me1aHHHO B,
KBa PU-KaJIbIIHTOBLIX #HIAX 1970
MejkosepuucTolil poanac- (1,630 | — |1,616 | — — —
B TOHHT CpeJH CaTOHHTA
3anmanaubi Y3b6eKucras
3apabynakcKne rops
— | Muruuke Cronopnansie arperarsl B |1,634 1,627 [1,621 (0,013 | 40 | 2,70 | Jluuenmaiiep,
ceKylieM CKapHOBOM Tele 1967
= Fnesna Bo BHewnem opeo- |1,634 | — 1,621 0,013 | 39 | 2,70
e CKapHOBHIX 3anewed
— | Yanramsast B ussectkopo-cuankaroswix 1,633 | — (1,620 10,013 — 12,80 | Smnynaros,
POTOBHKAX 1964
— |MynaaGypxau 1,632 | — [1,621 |0,011 - —_
5 — | WHapume 1,633 | — (1,621 [0,012 [ — |2,75 | Bwnyaaros,
= SRR 582 | 1964
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f(;igl:(.ep MecT) pantun XapaxrepHcTnra Muilepaa Ng Nm Np |Ng-Np| -2¥ ;:ga;éc Asntcp
Hypatunckue ropn
— Koiitam Ilpocaon pannansuo-nyunc- |1,634 |1,629 11,614 10,020 | 40° [2,60—
TOFO BOJANACTOHHTA, Yepe- 2,85
AYOUIHECs € MpaMopoM
1,632 — (1,619 0,013 | — — |3. A. Kopoaera
~— 1,633 — (1,619 0,014 - — |Dmnyaaros,
1964
1,634 | — 1,619 0,015 | — -
— | Jlaurap CepoBarto-Geanlii u3 nauku {1,633 (1,633 |1,619 (0,014 | — —  |Mscuukos, 1951
H3BECTKOBO-CHJIHKATOBLIX
_ POTOBHKOB
1,634 | — (1,619 (0,015 | — | 2,85 |Jmuyratos,
1964
Il. Mn-goanactTounr
788 | Kypycaii 11 Beawtit s suaoobpasuoro  |1,641 [1,633 {1,624 10,017 | — | 2,86 Mouceesa, 1969
CKapHoBOTro Tena
789 Cserao-posonbie apesnua- (1,643 |1,635 |1,624 (0,019 | 58.5 | 2,86
Thie arperatsl Mn-goasac-
TOHHTA B KHA00GPAZHOM
CKAPHOBOM Tele
791 Ceposaro-6eane paanans- |1,643 |1,635 1,628 (0,015 | 57°
HO-JYUNCTBIE arperarsl
2451 Caerio-pososbie paguans- [1,643 (1,635 |1,628 (0,015 | 55° 2,85
HO-JIYYHUCTLIE arperatsl




CKAPHNPOBANHBIX KaabUMTOBBIX Kuaax ([Iupmupad). Boasacrtount oTtHo-
CHTCSl K 4HCAY HanboJee PAHHHX CKAapHOBLIX MHHepaJaoB. B cB#aA3n ¢ nocie-
Aylolleld PyAHOH MHHepaJH3aliieil OH 3aMemaeTcs KaJbIHTOM, KBapilem,
rafeHuToM n chagepnroM, a Mecramu Kconotautom (ITmpmupad, Kancaii,
Haknait).

B 3anaanom YsOexucrane MecTOPOMIECHHS TepMasbHO-MeTamop(iue-
ckoro tuna (Kofitam, Jlaurap, Kapraae, MyanaGypxan, lapmap, Kapa-
Ti06e, Hauranasl) npuypouesbl K 30HaM KOHTAKTA KPynublX runaduccanb-
HbIX TPaHHTOMAHBIX HHTPY3Hil (Cz3—P)) ¢ ragHHCTO-NecHanucTbIMH, NecHa-
HUCTO-KapOOHATHBIMI 1 KAPOOHATHBLIMK TOPOAAMH, KOTOPLIC B 3aBHCHMOCTH
0T HX COCTaBa M CTeneHH MeTamopduaMa 0OpasyIOT pasHuHbIC H3BECTKOBO-
CHJHKATOBLIE POTOBHKH M BOJJIACTOHMTCOAEpIKALlHE TOPoAb. B HuX BoJ-
JACTOHHTOBBIE Tesa 00PasyloT MOILHLIC MIacTo0OpasHbiC 3a/exH, IpPOoTi-
ruBatouiHecss Ha MHOrue KiNIOMCprI, MOUIHOCTBIO ICCHTKH MCTPOB. C()ﬂt‘p-
JKaHHe B HUX BoJaactoHuta 15—70%. B accounaump ¢ onuchiBaeMblM MH-
Hepa/aoM BCTPEUAlOTCH KafbLHT, KBapl, NJaruokaas, NHPOKCeH, rpaHaT, Be-
3yBHAH, pexKe CKaloaNT, TPEMOJINT.

Ha 3TuX e MecTOPOMACHHAX BCTPEHAlOTCS HenpabBuiblible BOMAAACTO-
HATOBble TeJla BO BHCIIHEH 30HEe CKAPHOBLIX 3aJjeell H ceKkyllHe MeJKHe
NPOKHIKH CPejd CKAPHOB H 0CajlouHo-MeTamopduueckux nopoa. Ilepeunce-
JeHHble BOJIJIACTOHHTOBLIE Te/la C/10eHbl BOAMACTOHHTOM, KaJbLHTOM, KBap-
1leM, AHONCHAOM, FPOCCYIAPOM, H Be3yBHAHOM, PemKe BCTPEualoTCH MOJeBble
wnarsl, OMOTHT, VIVIHCTOE BELLeCTBO, cydbhujibl. BongacToHHT npeacTdBiieH
B OCHOBHOM CHONOBHAHBIMH H HroJbuyaThiMu arperatamu (Mcemansios, dm-
ny.1atos, 1968).

CBoeoOpasHble CKapHOBO-BOJNACTOHHTOBLIE Teqad 00pa3oBaqHCh Ha
KOHTaKTe ra66poujiHeix nopoa c¢ ussecrHsikamu (Tackasran B Kbi3bliky-
MAX), CHOKEHL BOANACTOHUTOM, aKTHHEOMWTOM, IPanaTOM, ANATHOKNA30M,
rpauToM, KBapLeM, KaJblUHTOM H He3HAUHTe/bHbiM KOJHUECTBOM IPCHHTA,
TaJbKa, CePHEHTHHA H XJODPUTA.

B noBepxHOCTHBIX YCJIOBHSIX BOJJACTOHHT HEYCTOHYHB, 3a CYeT ero
pasaomkennsi o6pasyiotes KaJdblLHT H ONalt, a B MartesnHajipHoil cpeae no
HEMY pa3BHBAIOTCS CTHBEHCHT nau canount. Boanactonnt Kypamunuckoro
xp. (Haknaii, I'naBnast pyauas 3ona AarteiHtonkana, Cesepuas rpynna Aa-
TBIHTONKaHa ¥ 3ananublil »kauraawk) v 3anaaHoro Yabexucrtana (Yan-
raqanl, Kapraae, Hlapwap, Mynnabypxan) pekomMesA0BaH 1A HCMOAb30-
BaHHs B NPOMbILIJIEHHOCTH B KauyecTBe H30JsilHOHHOro Martepuana (Mcmai-
a0, 1961; Suwinyaaros, 1965; Cepebpuuknii, 1964; Imurpues, 1964; Kan-
Top, 1956).

Mapraunuosneras PAa3HOBHIHOCTL BOJIJIACTOHNTA  OfHapyseHa
M. H. Moiceesoii (1956, 1969) na mectopomxaennn Kypycait B Kypamun-
CKOM Xp., 3aTeM BbisiBieHa B [xauransike CeBepHoii rpymne AaTbiHTONKa-
na (Cxksaaeuxas, 1959) n Kancae. [lo Bhewnemy Buay Mn-BoTacTOHHT

23)
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XHMHYECKHH COCTAaB BOJNACTOHHTA H Mn-BonJ1aCTOHHTA

Boaaacronnr

omnonen [Mupnmupad Haxnait ﬂe;i?;j:ﬁ;;h:ﬂﬁx Kypycakh
oop. 635 1-1 630 1 2 202 196
Si0, 50,32 48,88 50,48 50,76 51,56 42,64 51,36
Ti0, — — - - 0,06 0,10 0,01
AliOs 1,68 0,52 1,02 0,33 0,27 2,70 0,66
Fe.(), 0,00 0,00 — 0,44 — — 0,49
Fel 0,07 0,07 0,12 = = 0,40 =
MuQ 0,47 0,33 0,45 0,03 0,60 0,20 0,02
MO 0,50 1,33 1,01 0,86 0,43 1,10 2,14
a0 46,40 44,80 45,98 46,20 46,20 43,75 45,60
Na.O — — = = e — —
K.0 — — _ = = _ _
20y 0,50 3,80 0,50 0,60 0,40 8,20 —_
[1. n. m. — — — — — - =
Cymma 99, 99,53 99,56 99,22 99,52 99,09 100,28
Jlabopato- MI u [ AH YsCCP Cpepnasuper- [eou.
pust METpa3Be/iKa Yupasaenue
¥Ya3CCP
AHAAUTHR E. ¢. Kacbanosa M. H. Uc- — T. T. Myxosa | E. Toomenena
MauaoB
ABTOp M. WU. Mouceesa, 1969 Wcmannos, | IlIBenos, Mouceesa, 1969
1961 Kaukaesa u
np., 1966
Koanuectro nonoB u3 pacuera na 3(0)
Si 0,98\ | gof 1,02 0,99 0,99 1,00 1,00 1,02
Al 004 | 102 002 } 101} o1 } Loz 0.07 } LO7 1 ¢lo } 1,08
Fe? — == — = = = =
Felt _ o e - —= 0,01
Mg I 008 | 0,05 0°04 | 0,98 0,08 001V o.osl oros &% | o0
Mg 0,01 o.m} ,95 0,04 ¢ 0, ! , } i ; ' 06
Ca 097 | 998 0,00 093 | 096 } 0,99 ¢'gp 0,84 0.97 j 1,08
Na — — — = = == =
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142

MI]—I!!)J!JISCTOHIIT . t BHJI.’];’JL‘T()IH‘IT
Cenepuast
KoMnoHeHT Kypyeait rpynna AJ- Hnmran Jaurap
THIHTOOKAHA
788 | s 3 4 5 6 7

Si0, 44,80 \ 56,24 46,80 50,04 49,24 49,22 50,04
TIO, 0,05 i 0.01 = Cu. 0.00 -
AlO, 1,12 0,70 0,87 0,89 0 22 0,87 0,58
Fe, O, 0,00 o 0,95 0,54 0,08 0,33 0,42
FeO 0,32 0,01 = 0,56 1.50 - —
MnO 3,52 1.36 3,81 = 0,14 — —
MgO 1,40 2,28 0,72 2,46 1,29 1,05 0,72
Ca0 35,99 38,52 43,27 45,00 43,85 47,18 45,20
Na,O — — — - 0,30 — —
K.,O — — - - 0,04 0,29 —
co, 11,70 0,86 4,40 - - — -

IT. 1, It — — — 0,50 3,33 1,97 2,32
Cymma 98,90 499,97 100,83 99,99 99,99 100,91 99,28
Naboparto- CpenasuBeTMeTpasBeska: — BCET'EM U ul AH
pusi YaCCP
AnanuTii T. T. Myxosa — B. A. [Ocosa . JI. Ilpu-

XHJILKO

Astop Ckpanen- [Ilecrakon, JImutpnen, [HeueniocTon,

Kasi, 1958 1941 1964 1941

Koauuecrso nonos n3 pacyera ua 3(0)

Si 1,03 1,05 1,00 5 0,98 1,01 0,98 1,01 ’
Al 0.04 } 1,07 0°02 } LO7) 002 } 1,02 002 } L,oo 0,02 } 1,00 01 } 1,02
Fet? — — — = = = =
Fett 0,01 0,01 0,03 _ B
Mn 0,09 0,02 0,07 — — 0,98 = —
Mg 0,07 } .87 0’06 ) 0,87] 0,02 } 0,95 0,07 4 1,00 0,04 [ 77 10,031 | gol 0,021 g4
Ca 0,70 0,79 0,86 0,92 0,89 0,87 ] 0,92 yJ
Na i = = — 0,02 — —
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Boanacronur

KommoHenT Jarrap Koittam
8 g 10 1 12 ] 13 14

Si0, 51,73 50,84 42,26 51,16 48 50 49,52 48,42
TiO, — 0,00 0,04 0,05 0,00 — —
AL, Cn 0,00 0,65 0,22 0,52 2,18 1,69
Fe,O, - 0,68 0,37 0,60 0,84 0,42 0,38
FeO 0,63 — 0,38 0,54 0,21 0,22 0,66
MnO 0,18 0,30 0,03 0,03 Ca. 0,08 —
MgO0 0,03 0,00 0,83 0.83 1,24 1,34 ] 85
CaQ 47,0 47,90 46,20 46,30 46,60 45,20 44,490
Na,0 — = == - — = -
Ky O = — — - = 0,13 —
COy - — = — — — -~
. m . 0,75 — 9,04 0,44 1,76 0,80 2 04

Cymma 100,3 99,72 99,80 160,17 99,67 99,89 99 94
JlaGopato- WUrEM AH CCCP Ul u I' AH ¥Y3CCP

st
Apua.*mmx B. C. Msc- IT. JI. Mpuxuavko E. &, Kacvauopa
Aptop HUKOB i .

MsicHHKOB, Ha6aes, A. B. bBara-| 3. A. Kopo- Junyaaros, 1964
1951 1949 108 nesa
Koauectso uoHos us pacuera ma 3 (0)

Si 1,00 0,99 1,01 1,00 0,99 0,97 0,07
Al = - 0l02 | 103 1t 001 J 190 gros | 101 grgh ) o
Fet3 - — — — — — =
Fe'? 0,01 - - 0,01 — — 0,01
Mg = } 0, = } 1,01 10,03 } 0.93 0,02 [ 7] 0,04\ ¢ o7l 0,05 0,04 ( 0597
Ca 0,98 [,00 , 90 51 0,97 0,95 [ 21 0,93 i 0,92
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Boanacronur - B
Komnorenr Ko#iram Myanacypxan Yauranas
15 16 17 18 14 20 21
S10, 51,40 48.{38. 50,48 50,20 48,62 47,28 48 64
TiO, 0,12 0,00 — 0,00 Ca. — 0,00
Al,O3 3,60 2,38 1,67 1,40 1,40 1,55 1,58
FegaOy 0,68 0,65 0,34 P 0.30 0,44 0 42 0,48
FeO 1,21 1,07 0,82 0,10 0,18 0,18 0,20
MnO 0,08 0,10 0,08 Ca. 0,00 l),O.E 0,14
MgO 1,36 1,38 1,00 1,05 0,98 i) 1,30
CaO 40,00 44,60 43,80 45,70 46,80 47,60 46,20
Nago = = — — = = =
K.O — 0,11 - — - 0,16 | -
CO, = — — = = - . .
I. o. . 1,54 0,75 1,75 1,78 } 1,30 1,50 1,24
Cymma 99,99 99,72 59,97 100,05 L 99,82 94,89 99,78
Jladoparo-
pust
AHATHTHE . 5. Kypakuna
AgTop unynaros, 1964
Koauuectno nonos u3 pacuera na 3 (0)
Si 1,00 0,96 ) 1,00 0,99 - lFnig7 0.95 | | 0,97 |
Al 0’08 ; 198 0%05 } 1.OI| orog | 104 | gnos | 102 | o | 100,008 1 08 003 ) PO
Fetd — — . - _ . _
Fet? 0,02 0,02 0,01 — — - =
Me 0,00 ("% 0,04 0.8 0,04 | 0,03 | | 0,03 0,04
y U ' v yUa ] 3 |
Ca 0'80 0,92J 0'80 [ 99 | glog 097 | 0'9s | 190 glgq j 0.98

Mpumeuwanne: Ilpu nepecuere anamnzos CO. n m o 1.
06p. 635, 1-m, 630-riuespoobpasinie CKoleHHs 0EJ0ro BOJIOKHHCTONO BOANACTONNTA B
Kurax, 1 —rabautuatoie
TOrO BOJUACTOHMUTA B H3BECTHAKAX B Kpaesoil

CPOCTKH BoJIacToluTa B poronuke, 2,196- sonoMuuepainiinie riesna

3ote OUMETAacoMaTHUYECKIX

Yagaanu B Kaibuutr i

CKAPHOR,

yaaxenns M3 anarnion
KBAPU-KAJILILHT-CKAPHOBbIX
PALHAALHO~TY T HC-
202 —Geantil  CaxapoBHJIHLII

BOMIACTOHKT B porosuke, 788, 2451,3—pososnie paanansuo-ayuucthie arperathl Mna-poiiacTolnta B %HA000pasHoIl
CKapHonoit 3anexu, 3-cephiii Mnp-ponsactonnt o TpyGuaTol ckapuosoil sasendl, 4 painatLio-I1yancToie arperaTi
Genoro BOMAACTONMTA B CKapiie, 5— 8- CHONOBUANLIE I NFOALYATHIE APPEraThHl BONAACTONNTA B I3BECTIHKOBO-CRNH~
KaTHbIX POroBuKax, ¢ —21 —BOIACTONHT N3 MIACTOOOPAINLIX 3akekell NIBECTKOBO-CHANKATHLIX POIOBHKOR,



oT/H4aeTcs OT OOLIYHOTO PO30BbIM, KPEMOBBLIM, CEpOBATO-GEbLIM LBETOM.
Vaeapnntit sec ero 2,86—2.91. Ot 00bIYHOTO BOJIACTOHHTA OTJHYACTCH He-
CKOJIbKO 60Jiee BBICOKHMH 3HAUeHHAMI MoKasateqel NpejoMJeHist i yrJa
ONTHYECKHX OCeil,

B MuHepaJe oTMedaercs MNOBLILEHHOE COJepKaHHe MapraHila — OT
1,38 no 5,88Y% MnO (ra6a. 49, o6p. 788, 2451, 2). [lepecuer XHMHUECKHX
aHAMH30B Ha CTPYKTYypHble (HOpPMY./Ibl MOKAa3blBACT BO3MOMKHOE BXOMKACHHE
Maprafia B peleTKy MiUHepa/ia I 3aMelleHie HM KaablLHs.

MapraHuoBHcTasi pasHOBHAHOCTb BOJAJAcTOHHTA o0OJajaer JioMiuHe-
CLLEeHTHBIMH CBOIICTBAMH B PO30BBLIX 1 OPaHMEeBbIX TOHAX 3a CYeT MapraHua,
ABJSIIOLIETOCH CINIBHBIM AKTHBATOPOM, BLI3BIBAIOLUIHM CBeYEHHE psijla MHHe-
pa/doB, B TOM uincae it onHcbiaeMoro. OGbluHbIe BOJJIACTOHHTB HE JIOMH-
HECILHPVIOT.

PenrtrenorpamMmmbl Mn-Boa11acToHUTa HAEHTHUHBL ¢ 3TaJOHHBIMII OOBIY-
HOTO BOJITACTOHHTA.

OnucpiBacMas Pa3HOBHAHOCTL BbIJEJsIETCs B BHAe HeGOAbLINX THE31 B
TpyGuaTeIX N KIOOOPA3HBIX CKAPHOBLIX TeJaX, 3aJeralolnx B H3BeCTHs-
KaX. Munepaa HaxoanTcss B TECHOM CPAacTaHHM ¢ aHApAAHTOM, rejeHGepri-
TOM, KaJbUHTOM H pyAubiMH MHHepadamu., Muorna Mn-soanacrount obpa-
3yeT BPOCTKH MEJKHX KPHCTAJIHKOB B KPYNHBIX H30METPHUHBIX 3epHax
KBapla u Ka/bltnta. MN-BOJNJIACTORNT I APYTHE MapraHl@BHCTLIC Pa3HOBHA-
HOCTH CKAPHOBBIX MHHEPAJI0B OOBLIMHO JOKAJH3YIOTCA B H3BeCcTHHKaX. B cBs-
3H C 3THM JOFHYHO AOMYCTHTL, YTO HCTOYHIKOM Maprahiia siBjasfich kap6o-
HaTHble TOPOJbLI, MECTAMH, BepoATHO, COAepKalllileé pPOJOXPO3HTOBbIE NPO-
CJIOH.

Bycramur—(Mn, Ca, Fe) [Si0;]

Bycramut yeranosaen B KypaMmiuHckoM Xp. B AJNTBIHTONKAHCKOM pPYy-
HOM MoJe Ha MectopoxKaeHusx I'nasroil pyauoit sous 1 Tawrese (Barasnos,
1940; Kapukos, 1959; Ennkeer, 1956; Cepebpuuxuii, 1964) u ormeuen
s6auan ayrauickoro maprasueBoro Mmectopoxiaenns (Uekywnos, 1968).

Munepan obpasyer paaHabHO-IYHHCTBIE 1 CHONOBHIHbIE arperaThl.
Llger posoBulii, pozosato-cepbiil. B w.andax GecuperHblil, ABYoCHbI OTpH-
narenbhbiil. [lokasatean npenoieHis 3HAYNTENbHO KoJaebJ I0TCH.

Howmep Mecmo s3simus Ng Np Ng—Np -2V Asmopst
oop.
19 [nasuan pyawas sona 1,697 1,687 0,010 40 Baranos, 1940
AaThIHTONKaHA

- 1,674 1,661 0,013 40 Kapukos, 1959
— 1,699 1,688 0,011 40 Cepebpuugnit, 1964
1162 Tawrese 1,692 1,680 0,012 — Ennkees, 1956
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Cyast no Ko1e0aHHAM ONTHYECKHX KOHCTAHT, COCTaB MiHepaJa Henoc-
TOSTHEH.

CnekTpaabHbiM anaausoM B Overamute 13 Talreze yCTAHOBIEHBI cJle-
ayiomne ocHoBHele 3neMenthl: Ca, Mn, Fe, Mg; n B HHUTOKHLIX TpHMecsx:
Be, Zn, Al, Ti, Ni.

ByctaMuT OTHOCHTCS! K CKapHOBLIM MuiiepadaM. OH TecHo accounnpyer
C POJOHHTOM, TpaHaTOM, MHPOKCeHOM, Mn-BOJNJACTOHNTOM, KBapliem H
KaJblIHTOM. B MOBEPXHOCTHLIX YCAOBHAX pasjaraercss i NOKPhIBAETCH dep-
HBIMH KOPOUKaMH THAPOOKHCIOR MapraHua,

NMextoaur—Ca.Na H [SiO,],
Mn-nexktoaut—(Ca, Mn). NaH [Si0,]5

[Tektonnt B HeGodbliom koanuectBe obHapyxen B Kypamuuckom xp.
a cKkapHoBo-noduMerasanyecknx Mecropoxaennax Kypycail u Tyraw (Ca-
3onoB, 1964) B HypaTHHCKOM Xp. HAa CKapHOBO-1IEEAHTOBOM MECTOPOXKe-
Hun Koiraw (KyuykoBa, Memanaos, Jdxamaaerannos, 1971).

Mn-nekToANT BCTPEUEH HA CKAPHOBO-MATHETHTOBOM MECTOPOMKACHHH
Typauraw (Bununuenko, 1945) n B ckapuax Opaunoit ropku  (1avHbie
M. H. Monceesoit).

[TektonT BBIZEASIETCH B BHAE CNYTAHHO-BOJTOKHHCTBIX — arperartos,
HTOJMLYATBLIX 1 TPH3MATHYECKHX KPHCTALINKOB, PaaHajbHO-JyYHCTBIX MyY-
KOB H PO3ETOK.

Iger Geawii, ceporaTo-Genblil, 6.1€1HO-PO30BLIT 1 CBETI0-KPeMOBLI,
6aecK WeIKOBHCTHIL. YaeabHEl Bec 2,92 (TypaHrabl), TBEpAOCTb OKOMO D.
OnTHyeckHe cBOfiCTBAa MHHepaaa cieaywoomne: B mandax GecuBeTHLIH,
ABYOCHBI TOJOKHTENLHBLI, yroa onTHuecknx oceil HeGoswmoil. TTokasarte-
JII TIpeqioMJIcHust oOblunoro  nexkrtoanrta ciaeaytomne: Ng — 1,635—1,640;
Nm — 1,615; Np — 1,600; Ng—Np=0,035—0,040 (Kypycait), Mn-nexro-
anta: Nm — 1,64; Ng—Np — 0,035 (Typaurasi).

Munepan pasnaraerca B HCl n xeaarnnupyer. B 3akpuiToii TpybOxe
NPy HaTpeBalii ero BLIACATETCA BOAA.

CHEI\'TpaﬂbeIM aHaJan3oM B HeM t)GHapy}K(‘IIbI Caelylolne 3JeMeHThl:
mioro Si, Ca, Mg, Na; ~ 1% — Fe, Mn; 0,n% — Al, Ph, Zn: 0,0n% —
Ba, Sr, Mo; 0,00n% — Ti; Cu, Ag, Bi, Cd (Kypycait).

TMexktoant B Kypycae BcTpeuaercs B ckapuax B TECHOI accoUHaiui ¢
BOJITACTOHHTOM, FPOCCYJISIPOM, KCOHOTIHTOM, CKANOJHTOM, KBAPUEM 1 Kalb
ILHTOM, 0OPAa3yIOIWNnMI OTOPOUKH BOKPYT J1aek CHEHHT-Nopdupa Ha KOHTAK-
Te ¢ usBectnakamu., B KofiTale nexrtogaur naxoaurces B H3BeCTKOBO-CHIN-
KaTIbIX POFOBHKAX B aCCOUMANNM € BOJJACTOHHTOM, MHPOKCEHOM, BE3yBHa-
HOM, Ka/JbLUHTOM, KBapueMm. Mn-nexToauT npuypoues K HHOHILTPALHOHHBIM
CKapHam, ciaras B Hux HeGoablune ruesaa (Typanrast).,
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I'pynna popouuta
Poxount—(Mn, Fe, Ca) [SiO;]

Kpynusie ckomaennst pogounta mussectibl s Kypamunckom xp. B An-
THIHTONKAHCKOM pyaHoMm noJe: I'aasuoft pyanoii sonme, CeBepHoil rpynne,
Tawrese, Uanare ([LamuuoBa, 1938; Koposesa, 1941; Kapnosa, 1944; Ba-
tanos, 1941; Enuxces, 1962; Cksasenkas, 1958; JKapukos, 1959). B ne-
sHaulTeIbHOM Koanuectee serpeuen B Kypramwunxkane (Toaosanos, 1960;
Bananos, 1965). B UaTkanbCckoM Xp. POMOHHT NMPHCYTCTBYET B HHYTOMHBIX
KoaIHuecTBax B ckapnax Ynmrana, Kommancas, Kapaapuu u B siLIMOBHAHBIX
KPEMHHCTHIX C/JAHILAX CpefHero — BepxHero opnosika IlekeMckoro xp.
(Wlecrakos, 1941; Baranos, 1956; Bopouunu, FopekoBoit u ap., 1970). B 3a-
najiHoM Yabexkucrane pofoHuT obHapyxen B Cyaranyuspare, rie M3BeCTHO
GoJee fecATKa ero nposisleHiil, U3 HUX Hanbolee H3ydyeHb AKuHTaycKoe
(Kvaew, 1968; I'epp, 1970) n Kapaunuruasckoe (Ceupupenxo, Kycrapnuiu-
koBa, Kawomos, 1966), 8 KaparioGe B JlayramcKkomM MapraHiieBOM MeCTO-
pomxaennn (HexyHos, 1968).

Pojonnt ciaraer MeJKO3€pHICThbie NJIOTHLEIE arperathl, MECTaMH C SICHO
BHIHMBIM JYUHCTbIM cTpoeHHeM. Tabautyartele W mpH3MaTHUYeCKHe KpHC-
TAITUKH POLOHHTA pa3MepoM 2—3 mmM BCTPeualoTesl B IYCTOTKaX CpeiH
CKapHOB H B KB4plle B acCOLHALMHH C FOPHLIM XpycTaJeM H KaeilodaHoM.

Liser poronnra 6aeaHO-pO30BLIT, po30Bbiil, Bieck cTekJISHHBI, Ha rpa-
HAX Kpucraanos mnepiaamytposbtit.  Kpucraanst npospaunbie. Tsepnoctb
5—5,5. Yaenwuwit sec 3,59—3,80 (Aartwinronkan), 3,53 (Kapaapua), pH
cycnensun 7,8 (AaTuiHTONKAH).

Pogonnt B mngax GecuserHuril. O61amaer BblcOKHM peabedoM M He-
G0JIbIWHM ABYNPEJAOM/ICHHEM, ABYOCHDLII MOJOMKHTENbLHBI, ¢ OOJbIIHM YI-
aom +2V (69--74°). Buana otuerniuBas clailHOCTh MO MPH3ME H TpPeTbeMy
MHHAKOHILY, Nepecekalouiumest MoYTH [0/l NPAMLIM  yrJaoM, HabJoaaioTes
asoitnukn no (100). 3nauenns nokasaredell npejoMmJenuss n yraa 2V He-
CKOJILKO KOJ1eBJ10TCsi, HO HaXOoAAaTCsA B npejenax, XapakTepHbX A5 JaHHO-
ro MiiHepaJaa.

Hoxep Mecmo sasmust Ng Nm Np Ng—Np +2VU Asmop
oap.
251 AXTLIHTONKAH V720 1,718 0,007 70 Baraaos, 1940
539 1,726 — 1,713 0,013 73
300 1,731 — 1,724 0,007 64—T4 Kapukos, 1907
2558 Cesepuas rpynna 1,720 — 1,708 0,012 = CKBajteukas,
AdrpiHTONKAHA 1958
1388 1,724 — 1,714 0,010 —
- Kapaapua 1,730 - 0,011 - barazos, 1956

[Tpupoanuiii pogonut He sBasierest yneTeiM MnSiOg, a Beerga copepkuT
HeroTopoe Koandeerso Ca, Fe uw Mg. [To conepxkannio CaO Goabluas uacTb
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porolnioB Gauska Kk Oycramuty  (5,00—15,10%), KoauuecTBo eaesa
(FeO—Fe;03) nmocrturaer B cymme 5,7%, a MgO ne npesumaer 1,68%, B
HEKOTOPBIX CJAy4asiX MPHCYTCTBYET rauHosem (tada. 50).

Mo paunbiM cnekTpadbHLIX aHAJAH30B, B MHHEpaJje HMEIOTCH IpPHMecH
Cu, Ag, Zn, Pb orpaalouine cocTap pyA, KOTOpble COMPOBOKAAT POLO- -
uuThl, ¥ penko Na, Be, Sr, Ga, In, Zr, Sn, V, Sb, Bi, Co, Ni.

[TpoGupubiM ananu3oM B pojloHHTe H3 cKapHOBLIX Tea LlentpaabHofi
rpynnsl onpeaenaeno 0,8 /T Au u 281,2 Ag.

PexTreHoMerpiueckn onpeiesensl Bce HauboJee XapaxkTepHble JHHHH
ponoHuTa us AarbiHtonkaHa u Jlxamancas (a"aaurnk JI. A, Coxko.osa,
MTul’ AH V3CCP): 2,970 (10) u 2,95 (10); 2,911 (9) u 2,94 (8); 2,748 (10)
u 2,75 (8); 2,598 (7) n 2,59 (6); 1,441 (10) u 1,428 (8).

Poponutsl KypaMHHCKOTO Xp. reHeTHUECKH CBf3aHbl CO CKApHAMH HH-
GHABTPALHOHHOTO THMA.

B I'nasHoit pyanoii sone, Tawrese, Ceseproii u Llentpansuoit rpynne
POLOHHT cJaraeT OCHOBHYIO Maccy JHH3000pa3HLIX CKApHOBLIX Teal B H3-
BCCTHAKAX B acCOLMALHH € TpaHaToMm, 6yCTAMHTOM, BOMACTOHUTOM, releH-
GepruToM, 3MHAOTOM H PYIEBIMH MHHepanaMu. B 3THX Tesax pPojOHHT B pas-
JUIYHOH cTenenH 3aMellaeT [MHPOKCeH, a caM 3aMellaeTcs  TPeMOJHTOM.
OcobelHo passuT Mpolecc pojoHuTH3auin na mecropoxaeHns CepepHoil
rpynnel Aateintonkana (Cksanenkas, 1958).

Poponut BTOpOIl remepauuy NpHypoueH K NPOKHIAKAM KBaplleBoro H
KBAPI-K&IbIIHTOBOTO COCTABA, CEKYUIMM POZOHHTOBLIE H YPAaJHTH3IPOBAaH-
Hble MHPOKCEHOBLIE CKAPHLL. B HHX OH HAaXOAHTCA B BHAE NPH3MATHUYECKHX
KPHCTAMIOB B accounaunyu ¢ rpanatom n cyabduaamn (Cesepnas rpynmna
ANTBIHTONKAHA) .

Porounrt tperbeil redepauny mnpeacrasaser co0oil mepeoTyioXeHHELIE
pasHocty. OH ciaraer MeJKHe JPY304YKH IJACTHHYATLIX KPHCTAJJIHKOB B
accounanu ¢ wKiaeflopaioM B KBapLeBLIX NPOKHIKAX, CCKVINHX JHH3000-
pasHble POJOHHTOBLIC TeJa.

B Kyprammnnkane pofoHHT o6pasyeT TOHKHE KHJIKH MOLLHOCTDLIO
3—95 CM B NMHPOKCEHOBBIX cKapHaX. McrouHukom MmapraHua siBjslOTCS BMe-
IAIOUIHe TOJIIH H3BECTHAKOB, BEPOSITHO, COJAEPXKAlliX Hapsly ¢ aHrHApPH-
TOBBIMH NPOCJAOSIMI 1 POLOXPO3HTORbIE.

HeGoubuine ruesna pojaoHHTa oTMeuaiotest B ckapHax Harkana (Komw-
maHcall, Kapaapua).

Ponount B /l:kamaHcafickoM MaprauioBoM pyaonposisienun B Cya-
TaHyH3xare o0pasyer NPOKHJIKH B JIUH3aX CJAHBHOTO KBAaplla H B aCCOLHa-
UMM C APYrHMH MapraHieBbiMH MHHepaJaMH, TpalatoM U TPEHHTOM.

Ponounur B Akuntay ofpasyer JAuH3bl MomHocThio 0,0—2,5 M cpenn
MeTaAMOPdHHEECKHX KPEMHHCTBIX CJIaHILeB.

Ha noeepxnocTn poaonut obGeciBeyWBaercs i MO TPELLHHAM MPOMHUTHI-
BAGTCH 1 MOKPLIBAETCH HaJeTaMH OKHCHBIX COeMHCHMII Mapradia.
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XumuueckHii cocras pojoHHTA, %

TaGaunma 50

Kyprawmuxau

Cragnas pyias 30na AATLITOMKAHA

KomnoHeHT
obp. 5022 681 300 3773 5570 | 1057
S10, 45,48 45,88 46,87 46,02 45,70 47,80
TiO, 0,15 0,00 Cu, = L =
AlL,O, = 0,00 0,65 0,00 1,04 0,62
Fe,04 1,08 0,00 2,03 3,01 0,30 2,49
FeO 4,32 1,80 - - — —
Mn0O 37.24 39,92 40,90 42 98 40,69 38,57
MgO 0,64 0,00 0,80 0,87 — 1,09
Zn0 — = — = — =
Ca0 10,00 9,60 8,51 T.12 12,10 0,29
CO. — 1.54 0,50 == = 0,21
[Tpoune 0,58 —_ — = = L
Cymma 99,49 99,74 100,25 99,90 99, 84 100,00
KoanuecTro HouoB B nepecuere Ha 3 (()
Si 0,98 1,02 0,99 | 0,95 0,96 | L0 % 4 e
Al - - A LU 0,046 f 100 | 02 12
Fe? 0,02 = 0,04 0,10 0, 01 0,04
Mg 0,02 - 0,03 0,03 0,03
Felt 008 1,03 0,03 ] . (3,98 - 1,06 1,01 — 9,96
Mn 0,68 0,75 ' 0,96 | 0,73 l 0,75 0.73 0.68
Ca 0’23 018 | 018 | 0,18 0'97 0'20
Ananutug E. &, Kacvsinona | T. T. MyxoBa | A. Axekceesa FE.®. Kacbsinosa M. . /luxoiigosa —
Asrop Fonosanos, 1960 | B. K. Menbnu- Wapukos, | Euuxees, 1962 CepeGpuuicuii,
UeHKO 1959 1961




@

=
R=]

ITporoaxcune tabamib )

Cewepuad 2oma AXMHTON fana KB TRRAR N rppitie ucjz'mgggwﬁ 'éri::;;;ég;ﬂ C’ﬁ'}‘;’ﬂhﬁfé‘;}i
KoMmoien - - N
1488 4558 3167 it | 11 uy 2310
Si0, 41,50 45,80 4400 45,36 44,20 4406 44,02 47 30
T i0; - - - - - — — Ca,
AlLO, 0 00 0,00 0,00 0,00 0,00 0 00 0,00 0.60
Fe.Oy 0,00 0,00 0,00 0,00 0o 0,00 0 (0 0,27
R 0) 5,70 1,44 l 2.07 3.10 1.63 1,44 ] 1,33
MnO 43,90 40,82 37.20 42,10 37,05 39,78 34,41 46,90
MgO 0,78 0,66 1.68 0,94 0,88 2.24 1.69 _
Zn0O - — — 0,07 0,03 0 08 —
CaO 5,00 11.00 15.10 8,00 13.28 10,00 13,50 3.00
Co, — — 0,63 0,42 3,00 2,58 5.00 —
Mpoune — - - - - — = 0,06
Cymma 93,88 99,72 100,08 99,99 100,07 | 100,18 100,32 99,76
Koanuectno notos B nepecuere na 3 ()
Si 097 0,98 0,46 0,99 1,00 10,99 11,02
Al - — — - — | — ‘ :
Fe - — — — - ' -~ ‘ -
Mg 0,03 0,02 0,03 0,03 0,03 007 0,06
Fe '+t 010 . 0,03 0,04 0,06 10408 0,03 0,03 | !
Mn 0.8111+% o, 7404 g g 1 199 g 77 ¢ 103 glqy ¢ 100 g 75 ¢ 1.0V g'gg 1 0,96
Ca 0,12 0,25 0,33 018 0,23 | 0,16 0,18
: |
| |
Ananurui 5. &, Kacisuinona n. HU. Jln-
XoiizoBa
AsTop Euukees, 19,2  Cxkpaacikas, Enukeen, 1962 CaupHienko
1861 Kycrapunko-
Bd u ap., 1966

[lpusmeuvanune. O6p. 5022—npownakn meakozepuuctoro pojotuuta s [Mupokcenoom ckapse, 2558, 684
300, 3467, 923, 2390, 1057—naoTHbil poioHHT B CKapuax, 3573 —naacTHHYaThie NPO3pauHbie KPHCTANINKH CBETIO-
pPO30BOro poioHHTa B KBapiie, 5570-—poJOHNT AYUYHCTOro o6JHKa B CKAPHORO-pYLNOI 3aiemu, [388—n3omeTpry-
Hbie KpHCTaAabl pojonuTa B ckapuax, 59, 10l—ayuuctsii pononnt B pYJAHHX cKaphax, o6p. 1—IpoKHI0OK pOACHH-
Ta B anpsax Kpapua. Bo Bcex amamsax, copepannx CO,, uponsspeaen nepecuer ua npumeck CaCOy,



PoronuToBBIC CKapHbl B AdTbinTonkane u Axuuray o6pasyloT KpynHble
samackl. [1x kpacuBasi HeXKHO-po30Basi oKpacka M XOopoluasi MOJHPYeMOCTb
MO3BOMSIIOT PEKOMEH/0BaTh X Kak IeHHbIHl 1eKopaTHBHHII KameHb. Pojo-
uut Axunray po6eBaercs (Eunkees, 1962, CepeGpuuxuii, 1964; Hukonaes,
1967; Kynew, 1968).

I'pynna KcoHoTaHTa
Kconoranr—Ca, [SizOy,;] (OH).,

Kconorant 3amerHo pacnpoctpaneH B Kypamnuckom xp. Ha Llesuy-
KOBCKOM CKapHOBO-TNOJHMETANJHUeCKOM MecTopoxaennu (nanHee 3. M.
[Tporoabsikonosoil), B LlentpansHom Kancae (Ilonos, 1958), Kyprammus-
kane (baxaaos, 1965), Haknae (Mcmauaos, 1959), CesepHoil rpynne Aua-
tointonkana (Ckeaneuxas, 1961; IlupmupaGe (Mowunceesa, 1962, 1969),
Kypycae (Cazonos, 1964).

Munepan ofpasyer BOJOKHHCTble, HTOJbUaThle, LIECTOBATHIE arperarthl,
cobpaHHbie B pagHa/JbHO-TYUHCTBIE [YYKH H PO3ETKH, H ILIOTHHIE CKOI.le-

Tabauma dl

OntHyeckHe cBOACTBA KCOHOTIHTA

Homep

a6p. MecTto B3nTHA XapakTepucTuka MiHepana Ng Np |Ng—Np|¥a. ec ApTopH
195 | Haknait HKuakn B ekapunax  [1,592 {1,582 |0,010 |2,68° |Memanaos, 1959
133 | IMupmupab [Mcesnomopgosnt no 11,594 |1,581 [0,013 | — |Mouceesa, 1962
BOJIACTOHHTY |
Kypycaii Mroapuarsie arperarw 1,591 |1,582 0,000 — Casonos, 1964
1924 | [leurpann- | [lpowuaku B pasao- [1,503 |1,583 0,010 |2,63—|[Tonos, 1958,
nntit Kamncail | skuBumxes ckapHax 2,64 | 1964
lllepuykos- Muaku kcouworanra |1,587 |1,577 0,010 | 2,61 ([TIporoassakouo-
Ka B H3MEHEHHBLIX CKapHax Ba, 1957

HHsI, COCTOAILIHE 13 MHKPOCKOMHYeCKHX O0ecrnopsaaoyHo OpPHeHTHPOBAHHLIX
TOHKHX HroJjouek. lanna BosokoH 3—4 cm, BOJOKHA JTOMKHE,

liser munepaaa Gedblil, ccpoBaTo-06ediblil, HEXKHO-PO30OBHIT 11 KPEMOBBIIL.
Oxpawennble pasHocTn GJeKHYT Ha cBeTy. Bjeck MaToBblil H cl1abo weako-
BHCTBIH, nepexojsuinii 8 nepjaMyTpossiii. Munepaa unorga cina6o npocse-
yHBaeT B Kpasx, TBepaoctb 5—6, yaensHuit Bec 2,61—2,68.

Ontuveckne cBoiicTBa MuHepasna obGuunble. B mangax GecupeTHBI, ¢
SICHOI CcnafiHOCTBIO N0 YAJAHHEeHHIO BOJOKOH, YIJIHHeHHE TMOJOXKHTENbHOE.
JIByocHblil nonoKuTebHBL, yracaHne BOJOKOH npsMoe. BeanunHa nokasa-
Tejeit npesomJsenus OGH3KAa K TEOpeTHUeCKHMM 3HaueHusM (Tabua. 51).
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ITo XxuMHuecKOMY COCTABY KCOHOTJAHTLI GJH3KH K TeoperHuecknM. B HuX
Bcerjia npucyrersyer nHeGoabioe Koanyecrso MgO (0,656—2,17%), mecsiThle
noan npotenta MnO 1 1o 29 Al,Os.

CrexTpasbHbIM aHAJAM30M B COCTaBe MHHepaJa oGHapyKeHa NOCTOSIH-
nas npumech Cu n Pb u cnopaauueckas Ag m Zn, oTpaxaloulie B Kakoil-
TO Mepe PYAHYIO MHHEPaJH3allHIo, KOTOPYIO CONPOBOKIAET AaHHBIA M-
Hepa.l.

Ha kpuBbiX HarpeBaHns KCOHOTJHTA OTMeuaercsl YeTKHil 3HAOTepMuye-
ckuit shpext npu 790—795°, cBsizaHubIil  C© BBILEJEHHEM THAPOKCHJBHOIN
BOAB M HeDOOMbIIOH 3K30TepMH-
uecKHil, NpHpoJa KOTOPOro mHoxa
He fACHA. JHA0TepMHueCkHe 3(- 133
dextel (06p. 133, 183) npu 867°
CBA3dHLI C NPHMEChIO KaJbIlHTa
B MHHepaJe (puc. 44).

Qopmbl BbIAETEHHS H YyCa0- 783
BHSL 00Pa30BaHHA KCOHOT/HTA Ha
BCeX MCCTOPOIKIEHHAX IMpHMep-

5

HO oanHakoBuie. B Haknae kco- , 790
HOTJAHT 00pasyerT TOHKHE XKII0U- 12g1;!-—\/\_/\/—
kKH toautnnoi 0,1—1 c¢u B ckap- 2407 795

HHPOBAHHBIX W CEPNEeHTHHH3HPO-

BAHHbBIX H3BEeCTHAKAX. Paanainb- Puc. 44. Kpupble narpesaHifl KCOHOTIWTa:
HO-JYUHCTBIC HJIH  CIOYTAHHO-BO- o6, 133 183 —wa [uosupasa ¢ npisecsio katnira (Mo
JOKHHCTbIe arperaThl MHHEpasJioB  cecoa, 1864), 1203—u3 Llentpanstoro Kancas ([Monos 1958).
pacnoaaraloTes Mexkay 3epHa-

MH [IHONCH/Aa W HaAXOIAATCHA B TECHOM CpacTtaHHu C KaJdbLHTOM. KCOHOTJIHT
OTAOKILICA W3 THIAPOTEPMaJbHbIX PACTBOPOB HAa CAMOM MOC/EINEM 3Tane
Munepaoobpaszosanua (Memausios, 1959).

B UeutpanbHom Kancae KCoHOTAMT o06pasyeT NPOXKHIKH, CeKYLLHe
MpamMopH3OBaHHble H3BECTHSIKH, I'DAHATOBO-NIHPOKCEHOBLIE CKAPHLI H H3Me-
HEHHBIC AHOPHTOBLIE l[Oqu“pHTbT. MecTamMi o0 MeTacoMaTHUECKH 3aMelaeT
BOJJIACTOHHT. MHHQPHJI ACCOLNHPYET ¢ KaJdblUHTOM, 3aMellacTCsd HﬂD(bHﬂ'
JATOM [AH CTHBEHCHTOM, CCHeTCHd TOHKHMH KHJIKaMH TayMacHTd. B apyv-
rOM MecTe 3TOr0 PVAHOro nods MuHepaJs accouunupyer ¢ anruapurom (Io-
nos, 1958, 1964).

Ha UJEB'-I}’KOBCKOM MECTOPONK/AEHHH KCOHOTJAHT BCTPpEYeH BOIN3N pya-
HEIX TG B BHAe HeDOJBUIHX KHJ, pacceKalwUunXx CHJAbBHO XJOPHTH3HPOBAH-
Hbie¢ W KaJbUHTH3HPOBAHHBIE TPaHAT-NHPOKCEHOBLIE CKApHLI, CcoaepxallHe
BKpamiennslii nuput. MuHnepan accouHHpyeT ¢ KaJbUHTOM H CeueTcs K-
JOUKaMIH anoqlnnmna HJH TaymacHTa,. B APYrom Mecrte OGHHPY)KEH]:I pa-
JAHAJABHO-TYYHCTBIE CKOMJIGHHS KCOHOTJAHTA cpell rpybosepHuctoro roaybo-
ro Kaiblita, sameliaioulero ckapus (IIpoToabsikonosa, 1957).

867" 1900°
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B AnrbiHTonkaHckoMm nodse (CeBepHasi rpynna) KCOHOTAHT — SABJSETCH
NPOAYKTOM H3MEHEHHsl BOJIAcTOHHTOBbIX ckaphos (CkBaneukas, 1961).
Ha sousotopyanom mecropoxaenun [lnpmupa®d s Hagakckom pyaHom mode
raaBHasi Macca KCOHOTJMTa oGpa3oBajacb MeTacoMaTHYECKHM MNyTeM Mo
BOJIJIACTOHHTY 3a CHeT ero rujaparaiiil, KOoTopas, BeposTHO, NPOHCXOAMIA
B riepuoi GopMHpOBalHs  30/10TOI MUHepaiusauud. B napareHernyeckoi
accouManuy ¢ KCOHOTJINTOM BCTPeyaloTcst FHAPOrpoccyasp U Kaabuut. Kco-
HOTJIMT BLIAGIAETCS TAK/KE B BHJAE TOHKHX NPOMHIOK TOJAUWHHOH 3—10
B KBapl-BOJJIACTOHHTOBOI KHJALHOI mopoje. B noBepXHOCTHBIX YCI0BHAX
MHHepaJ/l B PasHoil CTeNeHH 3aMelleH cTuBeHcHTOM H canonntom (Momncee-
Ba, 1964).

B Kypycaiickom pyAHOM moJe KCOHOTJIMT MNPHYPOUEH K H3MEHeHHbIM
CKapHaM, B KOTOPLIX OH COBMECTHO € NEKTOJHTOM, BOJJIACTOHHTOM, CKamno-
JHTOM, KaJblHTOM H APYrHMH MHHepaJamu o0pasyer OTOPOUKH BOKPYF
JaeKk KBapleBoro cHennt-nopgupa Ha koHtakrte c u3sectHakamu (Ca3oHoB,
1964).

CJIOUCTBIE CHJIHKATDI
pynna anoduanura

AIIOC])H.FIJII-[T—KCE], IF (Silolglgl ‘SHA_»O

Anoduaant  BbifiBJEH HA CKAapPHOBO-MarHeTHTOBOM — MECTOPOZKIEHHI
Hia6pes B Yatkaabckom xp. (Euukees, [lpuxuasko, 1949), B ckapnax Maii-
pantadaa (Ilosapennbix, 1952), B KBapu-kapOOHAT-XJOPHTOBLIX JKHJIAX
Tamawsl B Kbisblikymax (Xampabaes, 1958); B KypamiHCKHX ropax —
Kaabmakbipe (Pysmaros, 1958; Banaaos, 1965), Llentpaabnom Kancae
(ITonos, 1958) n Llesuykosckom (panneie 3. M. IlpoToabsikoHOBOI).

AnodnaanT caaraet MeakKo- H KPVIHO3EPHHCTHIE arperatbl M CKOIle-
Hisl KPUCTAAJI0B [WIaCTHHYATOrO M NceBA0KyOHUecKOro raduryca pasmMepom
ot Muaanmerpa 1o 1,6 ca. Kpucranaw anoduaaunta n3 IlllaGpesa umeior
rpaHi OCHOBHOTO NHHAKOHIA, JUNHPAMHIABlL H TETPArOHAJLHONH  NPH3IMBI
(Ennkees u ap., 1949), B Maiiganraje pasBHTbl NpH3MaTHYECKHEe KpHCTaJ-
ael ¢ gopmamu (100), (110), (001) (ITopapennnix, 1952) (puc. 45).

Ha llleBuyKOBCKOM MECTOpPOMKJEHHI B NYCTOTKAX CPeAH 3epHHCTOro
anouIJHTa BCTPEUAKTC MeJKkHe KpHeTadasl pasmepom 0,5—4 wa neesio-
KyOuyeckoro rafuTyca ¢ rpaHsiMy OCHOBHOIO NHHAKOHAA, NMPHIMBl U peKO
aunupamuab.. [paun nHHaAKOHZa MMET WTPHUXOBKY, NapaienbHylo ped-
pam. B ueisom ¢opma KpHCTAAA0B NOJHOCTBIO COOTBETCTBYIOT THIHUYHOMY
006AHKY anopuaanTa,

dusnueckue cBoiictBa MHHepaJaa oObluHble: Oeblii, HHOTAA GeclBeTHbI
I CBETJI0-/KeIThlil, oDJajlaer coBeplleHioil cnainocTbio Mo NHHAKOULY, NPO-
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CBEYHBAET JIO0 Npo3pauHoro, Xpynkuii. buaeck Ha miockoersix cnaiiHocTh
nepaaMyTpoBblil, a MeJKO3epHHCTBIX arperatos — Marosblii. TBepaocTb
4,5—>5, yneabnuiit sec 2,34—2,37.

Ontuyeckne csoficTBa cieayIoLLlie: 0JHOOCHBIH MOJMKITEIbHBI, c=Ng,
uz lleBuyKoBCKOro MecTtopo/KieHis aHOMAadbHO ABYOCHHIT ¢ MajdblM YoM
ontHuyeckux oceil. [Isera unreppepen-

LIHH 4aCTO aHOMaJ/bHble —KOPHUYHEBHIE 900"

W HHIHrOBO-cHupe. Hexotopble 3epHa 7209 .

i3 llleBuyKoBkH wuMewT 30HaJAbHOE A 850

CTpoeHHe 33 CYyeT uepeloBaHHs 30H C 577 900
405°

J20
uys” 775°
q00°
!
\360°
J00
Puc. 45. Kpueraan anoduiaiura u3 Puc. 46. Kpurnle narpepauns anoduainra:

Wla6pesa (Ennkeen 1949).

oGp. 1200, 1273—u3 Lentpansioro Kanucas ([lonos,1953),
1—u3 WesuykoBckoro mecTopoxaenus (no 3. M. [lpo-
TOALSIKOHOBOH) .

KOpHUIEBOi HHTepdepenuHonoi okpackofi. ['panuusl 301 npAMble pesxue,
MoBTOPAIOLLIE yrioBaTble ovepranus 3epeH. Cocefnine 30HBI OTJAHYAKOTCA
APYT OT Pyra Mo nokasaTtenaio npejoM/IeHHs.

Homep  Mecmo s3amust No Ne No—Ne V0. sec Asmoput
oop. oap.
4566 Kaanmaknip 1,533 (,530 0,003 2,338 Pyavaros, 1959;
Bananos, 1965
1273 [lenTpaabusiii 1,532 1,530 0,002 2,36 [Tonos, 1958
Kancan
1209 1,536 1,534 0,002 237
— LlleByykoBckoe 1,535 1,532 0,003 2,32 [TpoToapsikoHORA.
1961
— [Ua6pes, Yarkar 1,534 — - 2,323 Etnkeen, [1puxun-
ko, 1949

B. M. Bepuanckuit (1937) ormeuaer xak ocobeHHOCTb anouIIHTA
€ro cnocoGHOCTb MpH NOTepe MM MOrJOIIeHHH UEeOJHTHOH BOABI pacnaaaTthb-
Csl HA YYAaCTKHM Pa3HOTO COCTABA M PA3HbIX ONTHYECKHX CBOWCTB, MPaBHJALHO
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OPHEHTHPOBAHHLIX I BLIAbIBAIOUIUX CBOEOOpA3HBIe ONTHUECKHE aHOMAJTHIL
Buanmo, 310 U SIBJASIETCS MPHYHHOI 30HAJABLHOCTH ONHCHIBAEMOTO MHHepasa.

Anopuaantel H3 pasubLIX MECTOPONKAEHHI 3HAUNTENABHO OTAHUAIOTCH
apyr ot apyra no cogepxkannio K,O. Makcumanpuoe xonuuectso K.O ot-
Meuaetess B anopmamitax n3 Kaabmaksipa, munumaasHoe u3 lllepuykos-

Ta6anna 52

XHumHyeckuii cocras anopuinura, Bec, %

Kypamuncknfi Xp. YarkaanckHit xp.
KOMMONeHT P Llenrpansusiit Kancaft |
«blp, 06p. 4566 2508 | s Ileryyrosckoe, 771 Ladpes, 2
Si0, 49,20 52,00 51,80 52,35 51,68
AlO, = 0.00 1,40 0,60 0.12
Fe,04 — i Ca. Cr. -
MnO — Ca. 0,00 - -
MgO 0,96 0,52 1,23 0,65 0,54
Ca0 26,53 25,88 26,01 26,00 25,20,
K.,O0 4,36 3,85 2,10 0,92 2,08
Na,O 0,57 1,06 1,08 1,40 1,07
S04 2,24 — — 1,40 =
F 0,04 0,43 0,02 0,005 1,48
H,O 15,74 16,30 16,05 16,30 16,70
Cymma 99,64 100,04 99,68 99,62 94,86
JTa6opatopusa| [1. JL Tlpu- MIC u I AH YaCCP
AHaANTHE XOIBKO 2 < -
AsTop Pyamaros, 1959; EEI ‘I’ K?Sl_aguona Hporo}}gg};onn- . JL IMpuxuan
Baaasos, 1965 onon, 195 Ba, KO
’ Ennkeen n 1p.,
1949

Mpuvmeuanne. O6p. 4556 —npoKuakn ano@upLIHT-Leo I T-aHIIAPHT -Kd.1bLLUTOBOIO
COCTaBRa B CHEHHTAX, COAep:XuT NpuMech anrniputa, 1209—npokniKy KConoTAHT-anodua-
ANT-KAJLIHTOBOTO COCTABA B M3MEHEHHUBIX [MHOPHTOBHIX nopdupntax, 1273 —npoxknaxi
ano(HIINT-TAYMAaCHTOBOTO COCTABA B CKAPHUPOBAHHBLIX H3pecTHAKax, 771 —NpomKNIKy ano-
(puaanra B ckapHax, 2—KpHCTANIR anodHIINTA B NYCTOTAX Cpell CKapHOB.

CKOTO MecTopoxaeHus.. Bo Bcex amoduaantax AoBoabHo MHoro NajO, co-
nep:xanne F ouenn Heswauntesbio, MgO Becbma BoicoKo (Taba. 52).
YcTaHOBNEHO HECKOJNIbKO Pa3HOBHAHOCTEH anodu/iaiuta OTAHYA0UIHXCHA
ApPYr OT Apyra no xumuueckomy cocrtaBy. HanGonee uacto BcTpeuaerca Ka-
JHeBas pasHoOCTb, pexe natpopas. B. M. Bepuanckuit (1937) no conepxa-
HHIO QTOopa BHAenasieT a- ¥ B-anopuaant. B nepsom F cosepuenno orcyT-
CTBYET, BO BTOPOM €ro KOJHMYeCTBO MoxKeT jpoctHrath 2,2%. Munepan coort-
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BETCTBYeT PaizHOCTAM C MOBLIIEHHBIM cofeprannem NasO, KoanuecTtBo KO-
Toporo B MiHepase 13 llleBuyKOBCKOro MecTOPOXKIACHHS TPEBLIMIACT aaxe
MakcHMaabHOe, Mo cofep:Kanuio F — w-anoduaanty.

CnekTpanbibiM aHanu3oMm obHapyKeHa cnopaandeckas npimecn Cu,
Sr, Ba, Pb, As n nocrosunas Mn.,

Kpusbie narpeBanust 6au3Kin K 31ajoHHbiM. [as HHX XapakTepHo Ha-
JHuHe ABYX 3HIOTEpMHYecKHX 3pdekroB mnpu Temneparype 300—320° u
380—445°, cBs3aHHLIX C BblJeJeHHeM BOJAL B ABa NPHEMa, H OIHH 3K30Tep-
Muueckuit npu 775—850°, KOTOPLIi BHIZBaH NepeKpHCTANNN3alueil Ge3Bo-
Horo BetitectBa (puc. 46).

[Ipn narpeBannn ToHyafimnx mractHiok anoduannta ao 300° na ero
NOBEPXHOCTH MOABJAETCA pelleTdaTtoe cTpoeHne, oOycJaoBJeHHOe TpeulHHa-
MH cnaiinoctn B Munepade noa yraom 90° (Ennkees, 1949).

Anodpuanut ne obpasyer Goabmux ckomnseHnii. Ha wmectopoxiennn
KanbMakblp OH OT/IaraeTcs B NPOMHJAKAxX MollHocTelo 1,5 cu B xJopuTtH3n-
POBAHHEIX CHEHHTAX BMECTe C KaJbUHTOM, LLEOMHTOM I aHruaputoM. B onu-
CaHHBIX MPOMXKHJIKAX OH Bbiaeasiercs: nmocaeaunm (Pysmaros, 1959).

B Ilenrpanvnom KaHcae anoduannT pacnpocTpaHsercss Ha 3HAUNTEb-
Hylo ray6uny. OH npuypouen K Npoceukam H NPOKHIKAM KaJbIiT-KCOHOT-
JHT-anoGHANHT-CTHBEHCHTOBOTO H anodHIHT-TayMaCHTOBOTO COCTABA MOIL-
HOCTBIO 10 5 €M CpPeil H3MeHeHHbIX JIHOPHTOBLIX MOP(HHPHTOB, CKAPHOB M
CKAPHHPOBAHHLIX H3BECTHAKOB. B 3THX JKHAKAX ano@u/IIHT B Pa3qHUHOMN
CTENeHH 3aMellaeT KCOHOTJIHT, a No HeMy pasBnBaeTcs crHBeHcHT. Hebonab-
lIHe BbifeneHHsi anodHMINTA B pPyIaX TECHO AacCOUHHPYIOT ¢ KalbLUHTOM,
ctuBeHcuToM H cyabdugamu (IMonos, 1958).

Ha IlesuykoBckom MecTopoxaenuu, no aaunbM 3. M. TTporonbsikono-
BOil, anoduanur ofpasyer HeGOAbLION MPOXKIIOK B TPaHAT-NHPOKCEHOBOM
ckapHe MouHocTeio 0 20 cm. ¥ 3a7b6aHIOB KHJIKA CJI0XKEHa ToGEpMOpH-
TOM, B LleHTpaJabHO# uacTH anmoumautoM. IlapannensHo efi pasmeutarrcs
TOHKHME TPOXKHJIKH TayMmacuta. B gpyrom MecTe TNpOXHJAKH anoduiauTa
CeKYT HHJAKH KCOHOTNTA.

Ha ckapuoBo-maruernroBom mecropoxaenuy [labpes B Uatkajanckom
Xp. anoQHJIJUT BCTpeuaeTess B MYCTOTKAX CPedH H3BECTHAKOB COBMECTHO C
ILEOJTHTOM, BOJMJIACTOHHTOM M KaJbILHTOM, Tle TaK¥Ke SBJSETCS caMblM M03/1-
HMM no Bpemenn ob6pasoBanneMm (Enuxees, 1949). Maifinanraascknii amo-
(GHAAHT BcTpeuaeTcas B MPOKHIKAX COBMECTHO C NPEHHTOM, a B TOJOCTAX
obpasyer npyssl Meaknx kpucrannos ([ToBapenuwix, 1952).

AGcomorublli Bospact amoduanauta uz Kaucasi, onpeienenHblii Kanii-
aproHoBeIM MeroJ0M, cocraBasger 240—260 wmau. gaer (nepmb) (YUyxpos,
Epmunos, llanun, 1973).

Ha Bcex nepeuHc/eHHBIX MeCTOPOMKAEHHAX AanodHMJIHT OTJaraercs B
MHJKax B TECHOIHl acCOIHALHH C KCOHOTAHTOM, TayMacHTOM, CTHBEHCHTOM,
1eOJHTAMH, KaJdblLUTOM I AHTH/PHTOM, HHKOTIa He COJepKaUlMX Ccy/b(H-
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J0B. ITa acCOUHALNS MHHEPAJOB OTHOCHTCH K CaMBIM MOJOALIM 06pa3o-
BaHHAM, BOSHHKIIHM Noc/e pyAHOil MHHEpajn3allii H3 pacTBOPOB, BEpPOsAT-
HO, TOBEPXHOCTHOTO  MPOUCXOMACHHS, TNPOHHKAIOUIHX HA 3HAYHTENbHYIO
rayonny. UX MOKHO OTHeCTH K «miepeMelleHHbIM» MuHepaaam, no A, C. Yk-
Jonckomy (1956, 1957).

I'pynna tanbka-nupoduanura
Mupodpunaur—AlL [Si,0, [ (OH),

AranbMaTo/IHT

Boabuine ckondenuss nupoduananta B Y30ekucrale H3BeCcTHLL B He-
CKOJBKHX TYHKTax: cpeanm BTOPHYHLIX KBapunto Axrama s ropax Kap-
:Kautay (naunsie M. 3. IMTospkosoit, M. H. Cmiocapesoii; M. M. Mouceesoit,
B. Il. Bopuckuna; K. C. 3yGpuanuoit, 1955, 1960, 1968), B Akcaxare, AJ-
thinGesne n Kapaugkyae s HatkaabCkux ropax (Yxaonckuii, 1935; nannbie
B. B. Kosbipesa; M. . Monceesoii; B. I'l. bopuckuna, 1968, 1970), B 10x-
HoMm V30ekucrane B flkkoOarcknx ropax B Tepekaucae (Lymapa, Cypog-
knn, 1961; lymapa, 1965; 36apckuit, IlImenes, 1972) u na ¢aiooputoBoM
mectopoxaenun Kackana B Kypamuuckom xp. (Ennkeer, 1958). B neGoab-
LOM KOJHYeCTBE ONHChIBA€MbIl MHHEpaad OTMeueH BO BCEX MACCHBAX BTO-
puunpix kBapuutoB (Aamanwik, I'ymcaii, Akua u Ap.) ¥ B BHIE pPeAKHX
MPOXUIKOB — Ha Hexotopelx MecropomacHusix (Kypycait, Yuxynau).

[Tupoduanur caaraetr niaoTtusie arajabmatonutToBele macchl (Kackana)
H Meakoyewyituatele arperatol. B mepsoix pazmep uewmyek 0,01—0,03 ma,
a Bo Bropeix — 0,2—0,5 mu. Yewyiikn GecnopsiflovHo OpHEHTHPOBAHLI HJIH
coOpaKbl B pajiaJbHO-TYy4HCThIE MTYYKH I PO3ETKH.

Liser munepaaa Oenanlil, CBETJO-3C/JCHLIH, cepblil, HHOTAA PO30BATHI.
AraibMaTtoqHTOBbIE PA3HOCTH MPOCBEMHBAIOT B Kpaax. Baeck crekasHHBIIl
C MepJIaMyTpPoOBBIM OTJHBOM. TBepaocTL oKoso |, KHPHBIT Ha OLLYMb.

B Oosee kpynubiX nJacTHHKaxX 3aMeTHa COBeplleHHAs CraiHOCTb MO
(001), naiontasi rudKHe, HO He 3JacCTHUHbIC TJIACTHHKH. YIeJbHBIH Bec
2,70—2,88, pH cycnensun 6,8 (Kackaua), 55—5,6 (Axkcakara, AnTbiH-
deas), 6 (Akram) (taba. 53).

Hekoropble pasHoOCTH arajbMaTtoJHTOBOrO nupoduaanta n3 Akrama
(xp. Kapmxkanray) oGaanaioT mHTEpecHbiM cBoiicTBOM — (ochopecuupyior
B TEMHOTE NMPH TPEHHH OTAE]bHBbIX KYCKOB HJH € JAPYFHM TBepPAbIiM MHHe-
paasom (Banatan, 1935).

Onruyeckne cBofictBa nupoUIIHTA caefyIOlHe: yellyiKkn THpodHI-
anTta B wangax OGecllBeTHble, HHOTA KeJTOBATO-3e/1eHOBAThHIE C CHJBbHON
ncesaoajacopOuueil, yracanne npsimoe. MuHepas ABYOCHBIIl OTpHILATENbHbIH,
yaauHeHne nojoxuteabHoe. [lokaszatenn npesaoMJieHdsi, 3HaYeHHsl ABYMpe-
Jomaenns u 2V xkonebaloTest B Y3KHX mpefesiax B CBA3H € MOCTOSHCTBOM
€OCTaBa MHHepaJa.
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XuMHuecKie anaanss nHpoQHAINTA NOKa3a/ad HeKOTopoe KoJehaHle B
cocTaBe IJIaBHBIX KOMIOHEHTOB 34 CHeT MeXaHHuYecKHX NpHMeceit kBapua. B
HehOABIIOM KOJHUeCTRE B KauecTBe 130MOPGHBIX npumeceit umeotess MgO,
FeO 1 FesO,. Ananusnl 0o0bluio nokasbiBator HeGoablide cogepmanusa CaO,
Na.O n KoO npucyrerBie KOTOPLIX CBA3al0o ¢ MPHMECbIO THICA H adyHHTa
(rabi. H4).

CrnekTpadbHblM  aHaJH30M YCTAHOBJIEHBl 3HAuHTeJbHble KOJHYECTBA
npumeceit B nupoduaante. M3 nux nosoasso nocrosinuet Sr, Ba, Zr, Ti, Pb,
V, Mn. B nupodiuiinte H3 4aTKaJbCKHX KBApPIHTOB H B TepeKJHCaliCcKOM

Ta6auwa 53

OntHyeckHe CBOWCTBA H yaelbHble Beca NHpodHIIHTA

Mecto pasTin Ng Nm Np |Ng—Np -2V Ya. mec ABTOp
AxTauw 1,599 1,588 [1,552 (0,047 - 2,70—2,76 | 3yonmua, 1968
1,600 1,584 [1,555 [0,045 | 59—61 | 2,78—2,87
AKcakara 1,600 (1,586 (1,552 |0,048 — 2,79—2,83 | Bopuckun, 1968
Kapaukyanb — — — — — 2,84 10. M. KopuyHosa
Kypras - - — -— - 2,82
Tepexkaucait 1,600 | — 1,553 (0,047 56 - [llymapa, Cypos-
Kuu, 1961
1,.95 11,586 |1,552 (0,043 | 54—358 - 36apcknii, [lyma-
| pa, 1972
1,590 | — 1,533 | — 56 — Illymapa, 1963
Kackana 1,600 | — 11,556 | — — 2,80 Eunkeen, 1958
1,695 | — [1,552 | — s
Kypycaii — ’ — - — - 2,77—2,88 | M. U. Monceesa

orMmeyaercs takxe Cu, Zn, Be, Sc, Sn, P, As, Cr, u3 Hux Zr u Ti cBsa3aHbl
C COXPAHHBUIMMIICH BPOCTKAMH aKIleCCOPHBIX MHHEPAaJOB — IHPKOHA H py-
Ti1a, a P —c Bpoctkamn Byiaxyaauta. Crenanbl KOJHYECTBEHHBIE Onpeje-
aennst Ga n 'V B nupodpuanute. Codepmanne Ga o6bYHO COOTBETCTBYET
KIAPKOBBIM 3HAueHHsIM i ToJbKo mupoduaintst Axcakate n [llaBaca kon-
UEHTPHPYIOT Taaiii HapaBHe ¢ APYTHMI aJIOMHHHEBBIMH MHHepaJaMH.

Mecmo Hucno 1pedeavt Cp. codepicanue Asmop
azsmust oop. npot codepucants  (apudsemuyec-
20N NUS Koe)

AxTai 5 2—41 26 Moiiceesa, Bopuckin,
Caxop, 1970

Axcakara 5 24—=120 61,6 Gopucknu, 1968

Anrpinbenn 2 2255 40

[lasac 1 55 —

Kawkacy 1 18 - I'. Il. Ye6orapesa

Kapatkyab 2 12—24 18 I'. TI. Yeborapesa,
B. I1. Bopuckuu

Ypras 1 17 - [. 1. Yeborapesa
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ConepxaHue Banajis Mo eAHHHYHBIM aHaausaMm coctasiaser 100 e/r
(Axcakara), 158 (AnreiuGens) n 14 e/r (lilasac).

MexnrockoeTHble paccTosiHAS B PEHTreHorpaMmax  nupoduianura 13
Fyuicas, Axkcakarol u Tepekamncasi OJH3KH W/ COBMNanaloT ¢ 3TaJOHHBIMIL.

Ha kpuBbIX HarpeBauus nupouUIIHTA OTMEYACTCS OAHH  3IHAOTEPMH-
yeckuil apgekt npu remneparype 690—900°, crazannwii ¢ gernaparauneil.

XHMHYecKHH cocTt

nenue). Pacnpocrpaten nupodHANNT B OTALAbLHBIX MaccuBaX —KBapILUTOB
HeoJAMHaKoBO. B oanux on obpasyer maactoofpasubie  TeJa MOUIHOCTbIO
5—20 m (Axraw, Kawkacy, Kapaukyas) u no 30—40 u {(Axcakara), a B
apyrux (Fywcaf, AnManblk) — JAHILE OTAeNbHbIE JHH3LI, AHJI000pasHbie
TeJda, MPOXHIKH I THe34a CpeiM KAaoaHH-IHKKHTOBBLIX H LHACNOP-LHKKITO-
BLIX KBAPLHTOB.

Tadauuna 54

as nmupopuanuTa, %

mi(_vpamnuclmﬂ xpefeT Xpeder Kapmanuray YaTkaanc ke
KoMmonenr ywcan Kackana Axram Axcakara
06p. 1692 989 3825 3ERY 1 3695 I 3556
|
510, 66,18 64,04 64,24 64,96 68,48 | 66,90 (66,30
TiO, 0,25 0,23 — — - 0,00 | 0,00
AlyOg 23,27 26,10 29,60 28,97 24,17 28,00 28,50
Fe,Oy 0,12 3,30 0,18 0,21 0,13 0,00 | 0,00
FeO - 0,07 0,00 0,00 — 0,00 | 0,00
MnO 0,00 — — — — 0,00 (0,00 (
MgO 0,60 1,45 — — - 0,00 | 0,00
Ca0 3,00 - — - — 0,00 | 0,00
K.O 0,12 — 0,15 0,00 — 0,00 | 0,02 |
Na,O 0,09 — 0,09 0,00 - 0,02 |0,20
H.O + 4,11 5,00 5,78 . 6.0] 4,68 4,02 | 4,80
SO, 2,08 - — — — 0,00 | 0,00
Cymma 99,82 100,19 100, 14 100, 15 97,46 99,84 (99,82
JlaGoparopus nralc AH ysCCP leonoruueckoe ynpasaetne VaCCP
AHaMUTHK B. B. [Ipaca-| T. 1. Cy- — WM. I'. Jlnxoiigo-|
‘ AoBa KOHKHHA Ba
Asrop M. W. Mou- | Enukees, M. H. Cawcapesa Bopuckun, 1968
CeeBa 1958

Mpumeuanne O6p. 1692 — I'vabaapama, Ilpasobepemunil yuactax, Hesqo cher
Go3nl nHPOPUALATA 110 NOJEBLIM IUIATAM B H3MEHEHHOM LAUHTOBOM HOP(Ipe Ha KOHTAK
UL OIHPOPUAINT BO BTOPHUHLIX KBapuutax, 3695 — ruespo csergo-ceporo nupoduiinta
QUIIMT U3 LeMelTa KBapuepol 6pekyun ¢ PTYTHOH mudepanusanueii, 2, 3-— nupoduiant

popriaauT BO BTOPHYUHOM KBapuute, 4, 5 — cBeTa0-3eieublil arasLMaToaiTOBLIT OHPOQH

KoaeGanne temnepaTypnl 3HIOTEpMHUECKOTO 3ddeKrta 0OyCJOBIEHO arpe-
raTHBHBIM COCTOsTHMEM MuHepaJsa. Kpynnouewyituatbie pazHOCTH HMEIOT
NOBLIIEHHVIO TeMIEPATYPY HA0TEpMHYecKoTo sthdekTa (puc. 47).
Hau6oaee xpynnple cxonjeHusi nupoHAAHTAa CBf3aHbl ¢ BTOPHUYHBIMH
KBapuutTamu, nposupiiuvucad B YaTtkaao-Kypamunckux ropax (Axrau,
Axcaxara, Kapankyan, Illasac, Kawkacy n ap.) u B 10rc-3anagsbix oTpo-
rax I'mccapckoro xp., B $lkkabarcknx ropax (Tepeknucaiickoe mecTopos-
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ropbl Slikadarckne ropn
Akcaxara Aatoindedb Kapaukyas Tepexauncail
2 I 3 5273 3006 4 5
64,80 64,00 66,04 64,25 61,05 65,32
0,50 0,20 0,68 0,20 — 0,18
28,14 28 .55 20,44 28,76 26,69 27,75
0,10 1,14 0,08 0,24 5,40 0,32
0,25 — 0,00 0,00 — 0,05
0,03 0,00 0,00 0,00 -— —
0,30 0,28 0,00 0,00 0,10 0,15
0,40 0,20 203 2,40 0,21 0.10
0,43 0,20 0,07 0,08 0,56 0,05
0,20 0,13 0,03 0,09 0,83 0,04
4,80 5,20 3,87 4,09 5,34 5,88
0,15 04T 0,00 0,00 — —
100,08 100,07 100,21 100,11 100,14 99,84
MIT ¥V3CCP UIrull AH Ys3CCP CAUTTMMC
= E. &, Kacnaunosa P. A. llger
B. B. Koaui- | Mepenkon Gopueknn, 1968 Ilymapa, Cypos-|36apckuii, Uive-
pen Kui, 1961 aen, 1972

J0-CEPOro arajibMaroNTONOAOOHOr0 NUPo(IIINTa ¢ NpUMechlo riumca, 989 — nceniomop-
Te ¢ KBapu-(hawopHToBoil wuaoi, 3825, 3889, | — cperao-3eneHsiil araisMaToaMTONOA06-
B OpeKkuun ¢ pPTYTHHIM opyieHeHueM, 3556 — cpeT/no-3eneHblil PaaHatbLHO-IYYHCTLIH MHpO-
BO BTOpHuHOM KBapuute, 6273, 5006 — Genntii v HaesHO-3eMeHbIT MUKPOUYEIIYHYATLIT MH~-
JHUT BO BTOPHYHOM KBAapIHTE.

[TupodnaauroBeie KBapUHTL 00pa3oBalHCh B CBSI3H ¢ COJb(aTapHON
JesITENBHOCTLI0 Naae030iCKHX ByJKaHOB. OHH 3aHNMAIOT ONpefieNenioe 1o-
JoKeHHe CPel MHIepaJbHbiX  (alnil KBADUHTOB, pacnojarasch MemKuay
KAOMHH-THKKHTOBBIMH H CEPHILLUTOBBIMH pa3HOCTAMH. B HUX Xopouio BHAHA
peauKkToBas CTpyKTypa 3@ y3HBHBIX HCXOAHBIX NOPOJ, MyTeM 3aMeLleHNs
KOTCpPBIX OHM BosHHKaMW. ITupoduannut zamemaer TeMHOLUBETHbIE MOPOLO-
oGpa3sylolllHe MHHEpaJbl H noJeBble mwnatbl. IIpy 3aMelleHHn nepBbIX BO3-
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HHKAIOT cpaBuuTeNbHO Gojee KpyiHouellyfiuaTole pa3HoCTH MHHepaJa, comn-
poBOMKIAEMbie PYTHIOM B Kauectse cOpoleHHoro npoaykta. B ocnoHoil
macce HHPOGHAIHT MHKpOUemyiiuaTelil 11 HAXOAHTCS B TOHuYaiilem cpacra-
HUH € KBapleM.

[Tupodnannr B pasanyHoil cTeneHn saMmeniaer auacnop, a cam same-
uraeTcsl KaoaunoMm. 3amenienne mHpogpHANHTA KaoJHHOM CBSI3aHO € KoJe-

7 a
68 9 7 3[7‘-'
400°
570
620°
2571 W
700°

6205 M\/_‘
5006 +— e
5071 P—Q—‘%

2 890
7 %
2812 790°
700°
. a047 =
750° B
895

Puc. 47. Kpusnie narpesauns nupoduniura:
06p. 1—u3 Tepesancan (Iymapa, Cyposknn, 1961), 689, 2571 —u3 Kac-
kanut (Enuxees, 1958), 62055000, 5011 —u3 Akcakatw (Bopackuu, 1958),
2—mpa Kypycas (no M. M. Mouceeson), 2812, 3047—wuy Axrawa (no
M. H. Mouceesof).

GaHueM peKuMa KHCJOTHOCTH pacTBopoB. Ilo cpaBHeHHIO € MHPOPHILIHTOM
KaoJHH Bblaensiercst u3 OGojee Kucabnx pactsopos. Ilpu Bospactanum kuc-
JOTHOCTH BbLAEMSIOMHACSH KAoJAHH 3aMellaeT paHee oO0pa3oBaBLUMICS TH-
popuaant. Orcyrersue nHPOPHAIHTOBBIX KBAPUHTOB Ha MHOTHX MECTOPOXK-
pennsix (Cyweait w ap.) cBizano ¢ ero «chelannem» Kaoaunom. Mmenno
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3THM MPOLECCOM MOKHO OOBACHHTH PE3KO YBeJAHUEHVIO MOLIOCTb KaoaHHo-
BLIX KBApUUTOB H B ['vuwcae 3a cuer nupoHIJAHTOBBIX Pa3sHOCTel no cpas-
HEHHIO ¢ APYTHMH 0OBEKTAMH, TAe HMCIOTCS KBAPIHTh 000NX MHHEPaJLHLIX
THNOB,

B recnoit acconpaniy ¢ NHPOMIILTOM HAXOAATCH KBApPL ¥ LWHPKOH B
KauecTBe PeJHKTOBLIX MHHEpaJaoB, a 13 HOBoOOpaz0Bauuii — pyTHI, BYA-
XyasuT, 00pasyouHil TOHUALHE BPOCTKH, H KA0JHH.

Ha mectopomacuin Axkcakarta nad/iofaercss nhas kaptina. 31ech nu-
poguAAUT 3aMellaeT AHKKHT BMJAOTh 10 00paszoBaliisl NOJHBIX NCEBIOMOP-
)03, UTO DPHBOLHT K PE3KOMY COKpPalleHHI0 AHKKHTOBBIX KBapUHTOB H K
(GopMHPOBANNIO CMEUIAHHLIX M0 COCTaBY AHKKHTO-nHpoguaantosuix. Ha
ITOM JKe MECTOPOKJCHUH OTMeueHa BToOpas TeHepallis 1Hpo(hIAANTa, NPH-
ypoueHHas K OpekuHpoBaHHON 30He B KBAPUHTAX ¢ PTYTHON H 30J0TO{ MH-
nepaaunzauneil. [upoduannr B 310l 20ne BoigenseTes B Bhae Oosee Kpyn-
HouewryfiuaTelX HebOJAbLWIHX THE31L B lemenTte Opexunn B accounaunn c bHa-
PHTOM, IHKKHTOM, AIACOOPOM, MYCKOBHTOM, KBaplleMm, reMaTHToM, KHHO-
BAPbIO, 3CJA0OTOM H AP.

Haubosee Kpynible CKOMJAEHHH BBHICOKOKAYECTBEHHOTO nUpogaInTa
uapectunl B Tepekancae B KOmnom YVabexucrane. [Tnpodunant 3nect rakxe
CBSIZAH ¢ BTOPHYHBIMH KBapuMTami, oOpa3oBaBIINMICH 3a cueT nepepabor-
Kl [IECYAHO-ITHHHCTBLIX CJIaNLEeB, TecYalnKoB, KouraomepaTtos 1 Tyqos.

[Mupoduaautel 1 nHpodHAIHTHIHPOBAHNILIC NOPOALL HHOTAA cJaillesa-
TOIl TEKCTYpLl Pa3MeualoTesl Mexjly MOHOKBApDHEeBLIMII 11 CepHLIITOBBIMM
PA3HOCTIMH KBapUHTOB, AOCTHTAS MOILLHOCTH HECKOJILKO ECHTKOB METPOB.

Ha orjeibHbIX yuacTKax MECTCPOKACHHAS BCTPEUAIOTCH KaOJdIIHCOACP-
waue nupopuaantel (36apexuit, menes, 1972). Ha dawoputoBom mec-
TopoaAeHIH Kackana ganutoBbie nophHpbi Ha KOHTaAKkTe ¢ (I00pHTOBON
JKHJI0I 3aMeliensl MHPOQHATHTOM MoulHocThio  okwido 100 m (Ennxees,
1958).

JKnakun nupodunainra MowHocTeio 10 2 cu otmedennt M. . Monceegoil
B Kypycae cpepn penonomurtusnposauunx nopof. o panunin I M. Hebo-
TApeBa, Ha MeCTopoXKAeHHH Vukyaay nupoHIIHT obpasyeT B H3IMEHEHHLIX
Ty(hax kBapueBoro nopgipa ToHkHe (2 aM) NPOKHIAKH I 3aMellaeT ocioB-
HY10 Macey Tydion.

Taabx —Mg, [51,0,] (OH).
Creatur

Taabk n3BecteH B Vabekucrane ¢ ApeBHefmnx spemen. B ropax Cya-
TaHyH314ara B KapOOHATHO-TAJbKOBBLIX NMOPOLAX COXPAHHINCL KPVNHLlIE Ka-
MEHOJOMHH, M3 KOTOPLIX TAJbKOBbII KAMCHL B CPeAHHE BeKa HCNOJb30BAJ-
C 18 H3TOTOB/JEHHS TOPIIKOB H KOTEJAKOB LI BapKH, NpHYeM YTBapb ITa
cayxuaa no 60 aer. IMonesnHka Takoro kasana Oblna naiigena s 1927 r.
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$1. C. Bucwnesckum (Maccou, 1934). B 1874 r. xamenosomnn Oblai oc-
motpenst H. Tl. bap6or-ge-Mapun n H. B. Myukerouim (1875).
Haubolviee Kpyrubie TadbkoBblc MecTOpoXKAeHud nssecTHnl B Cyarany-
uznare (Kwispuacaiickoe, 3unennbynakckoe, Kasraurayckoe) n Tamawl
(XavpaGaes, 1958, 1969; Buneucxnit, [958; Bucwnesckuit, 1937; Mycaes,

Tabanuwa 55

OnTHuecKHe CBOWCTBA H yjeibHble Beca Tanbka

MecTo santis Xapakrepucruka munepana [ Ng Nm | Np [Ng—Np|¥a. pec Antop

Kypamuuncexkuil xp.

: !
Kypranmnkan Mpo#nakn Taabka no- I.575| — |1,538] 0,037 2,72 [M. U. Mouce-

nepevHo-BOM0K HHC- ena

TOro CTPOeHHS
Mukpoueuryiinatnie 1,580, — |1,534] 0,046 — [oaosaunos, 1965
arperathl

[0xuaa lap6aza | Kpynuowemyiiuarnit |1,589/1,580]1 539 0,050 — |Apanos, 1936
TaALK B CKAPHOBO-
pyaHoM Tese

llleBuykoBCKOE TaaukoBwiit Kamenn — |1,579) — | — | 2,67 |3. M. Ilporo-
AbAKOHOBA
AxTauw 1,582 — - — | 2,76

Hatkaabckuer opnl

[adpes Creatur 1,587 — |1,553] 0,034] 2,85 |Enukeen, 1954

3anmaannii Yabekucran

3upabynak-3na- | JIncropatwie macewt B |1,580] — |1,532( 0,048) — [OTtakysues,

ITAHNICKHE rophl 0Cal04HO-MEeTaAMOp- 1966
(pHuecKHx nopojax

Tamaw Yewyiiuarwii taaek 1,589 — [1,543] 0,046 — |Mycaes, 1966
B JAHCTBEHHTAX 1,590, — |1,543| 0,047] —

1966), BLIXOABI TAJILKOBLIX NOPOA H3BECTHLI Ha ceBepHoM ckjone Hypartnn-
ckoro xp. (bnéuxon) (Bucbhesckuit, 1937, 1940; Ortakyanes, 1966). B ne-
GOJbLUINX KOJAHYCCTBAX TaJAbK MPOSBJAAETCH A MHOTOYHCACHHbIX CKapHOBO-
pyaHbx Mectopoxaennax Kypamunckero pernona — Kypycae, Kancae, Aa-
toiHTonkaue, Haknae, Ixanransike, Kypramunkane, Typanraw, llaGpese
i ap. (damunosa. 1938; Kapnosa, 1944; Mouceesa, 1969; Banasos, 1965;
[Tporoabsakonona, 1956; Apanos, 1936; Enuxees, 1954, 1956: [onoBanos,
1965; Hemannos, 1958; Kawnrtop, 1963; Cksaaeuxas, 1958). OrtnocntensHo
GoJtee HHPOKO pacnpocTpated mitnepaa B Kypraunkane.
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Taabk caaracr uewyilyareie 0 JAHCTOBATHIE arperathi, HMelollne 06K
p(ih‘CTUK 4 p('!,'“h'l.'lb”(?'.-'l}"lHCTbIX Hy4KoB, ILVIOTHBIE CTEATHTOBLIE MaccChl. B
Kyprawnikane 8 HeboAbIIOM KOTIYECTBE BCTPEUAIOTCH BOJOKHHCTBIC M T10-
POLIKOOOPa3HBIE MACChI.

Liper munepana a6/a0uHO-3¢/€HbI, 3€AeHOBATO-CEPBIil, TOAYGOBATHIT 1l
Oeablll, Oleck CTCATHTOBBIX pasHoCTell KHPHBIL, a yemwyiuaTblX — mnepaa-
MYTpOBbIH. Munepaa wmsArkuii u Jerko unapanaetcss (TBepaocts |—1.5).
CreaTnToBLie MACCHl NPOCBEYNBAIOT B Kpasx. YaenbHblil Bec OJH30K K Teo-
peTHueckuM 3nauennam — 2,67—2,85 (taba. 53).

B wandax uewyiikn ob1anamwT APKAMH UYHCTBIMH LBeTaMH HHTep(e-
peHilHH, Yracaune npsmoe, yITHHeHKHe OTpHIATeabroe. Munepaa asyoc-
HbIiT, ONTHYECKH OTPHILATEIbLHLIN, C
veboabwum yraom 2V. [lokazatean 43
NPEeNOMJACHHS  HECKOJIbKO  Kouael- 830°
JIOTCSI, BEPOAITHO, B CBA3H € Ha/i-
unem npumeceit —Mn, Ti, Ca, Fe u
Ap. (radm. 110).

XHMHYECKHI COCTaB Tanbka J10-

: 77°
BOJILHO roctositieil. Si o0bluHO 3a- M
Melaeres HeGoJbIIAM  KOJ14ecT-
BoMm Al, a Mg—Mn, Fe, Ca & “
2 860
TaJbKe CHIEPreHHoro reHesica — ; 4\/’—’
Zn u Cu (rabn. 56). o
CrnektpanbHblM — aHAJH30M B

FARIES ‘OﬁﬂapymeHbl. REH ey CH. Puc. 48. Kpupble narpenanus Taibka:
Ag, Zn, Be, Ba, Ti, Pb, Co, Ni, ,

ofip. 43—naoTaui Taask H3 Kypramunkana (Monceesa,
oTpaxawoue cnenn@HUHOCTb COC-  [951), 2 Taibk H3 3MpadvaakekHx rop (OTakyaues,
TABa PyA, KOTOPBIE OH COMpPOBOK- 1)
Jlaer.

Ha kpusbix HarpeBauus TajbKa OTMeuadeTcss OAHH 3HAOTEPMHUECKHIT
sdpext ¢ makcumymMom npu Temnepatype 846—950°, uto BepoaTHO, CBsi3a-
HO C pas/qHYHBIM arperatHBHBIM COCTOSHHEM MuHepaJa (puc. 48).

B Cyaranynznare n Tamisl rtaibkoobpasoBaHue HMEN0 MECTO Ha BCeM
npotsKenun nosica  Gasuton M runepdasutos.  Mouinbie  KHJI00GpasHble,
JAHH3000pasHbe 1| MAACTOOOpa3Hble CYHIECTBEHHO TaJbKOBbIE Tela NMpHYpo-
Yelbl K ceprneHTHHITAM Ha KOHTakTe ¢ rHeilcamu (3wnneanbynax), ampndo-
antamu (Kasrautay), rpanntonaamu  (Tamas). TanbkoBele pyibl npen-
CTABJEGHBI TadbKOBO-KAPOOHATHLIMIL, TaJbKOBO-XJOPHTOBLIMH M Ta/lbKOBO-
TPEMOIHTOBBIMI NOPOAAMH, NPOCJACAHBACMBIMH O HPOCTHPAHHIO HA MHOTHe
COTHH MCTPOB OPH MOILHOCTH OT HECATHIX Z0Jeil 10 HEeCKOJbLKHX JecsiTKOB
merpos. B rtecholl naparenernueckoil accounaunn ¢ tajabkoMm B CyaTtanyns-
Aare BCTPEHaloTes ceprnedTHH, acOect, Mar"eTuT, KaJbWHT, [A0JOMHT, Mal-
He3uT, OpeiiHepuT, pytua, Gpykut, Maprapurt, typmanaed. Oransbkosaine
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Tabaunma 56
XuMHYecKHil cocTaB TanbKa, pec %
Kypramunkan Karpanrn Ulesuyroncioe Aatuintonkan Yokanumbyask | [laopes | 3npadyaak-
Komnouent CKHEe ropn
obp. 571-K 4011 3124 586 2603 * W e
Si0, 60,21 60,00 G0, 00 59,50 59,46 60,72 50,02 61,62
TiO., £ e - 0,15 = - = 0,14
ALO, 0,81 3,20 1,85 2,15 o) 0,19 4,48 0.36
Fe.O, — — — 1,28 0,97 - 3,58
FeO 0,37 0,07 0,75 — 2,07 5,58 1,14
MnO 0,40 0,62 1,14 0,07 0,85 0,16 0,00 0,04
MgO 31,90 33,46 30,51 32.96 30,59 30, 50 25,64 29,00
Ca0O - - 1,80 1,20 4,59 = 0,80 1,50
Zn0 = 0,14 — = " - — L
CuO - | 0,06 — - = = = —
H.04+ 5,30 3,00 3,50 2,00 1,45 5,00 3,92 2,96
Cymma 09,49 ! 100,55 99,55 99,31 100,09 99,64 100, 34 09,94
KoanuecTBO HOHOB B nepecyeTe Ha 7 KATHOHOB
Si 3,861, 3.68 | 5. g9 | 3.82 ) 4 ol 3,67 | 5 go 3,60 | , - 02
Al 00692 024 { 392 10013 1 395 0016 1 2] 0743 1 373 ooy | 398
Fet? . 0,06 0,06
Fet? 0,02 0.04 l , 1 0,12 )
Mn 0.02!3.08) 0,03 g0 | .05 ] 3,05 3070 0,05 3,20 | 0.01 ! 3,07
Mg 3,04 3,05 | ©° 12,90 | 3,03 | 2°80 2.04 |
Ca — 0,06 0,08 ! 0,30
Ol 2,47 1,231 1,48 | 0,82 45 0,60 | . 2
0 = 0,77 { 2% | 052 | 200 15 | 2,000 i 2,00
Jladopatopus Ul T AL Cpenasuner- Wl AH - HEal™ AL
Y3CCP METPA3BeIKd VaCCcp YaCCP
Anaantuk T. W. Cykou- |E. . Kacva-] T. T. My- B. B. IIpaca- — E. . Ka-
KHHa HOBA XOBa A0Ba chAloBa
Astop [oaosanos, bBananos, |l[lporonbsko- Ennkeen, Ecumos, Ennkeen,| Otaky3su-
1965 1965 nosa, 1956 1956 1968 1954 es, 1966
Mpusmeuanne O6p. 571-k—ckonaenns 6eloro HOPOWKOBATOrO Tadbka B OKHCJIGHHBIX pyaax; o0p.

4011

MAOTHOFO TaAbKa B A0AOMHTOBLIX N3BECTHHKAX,
cephlil Taabk B CepHEHTHHIEZHPOBANIOM J0A0MUTE,
—JHCTOBATLIE MACCHI TaAbKa B HM3MEHEHHLIX Caanuax cuaypa (Ni-0,078—0,13% ).

Aell, w*E

2603

Hod

~TIOMeped o -BOIOKHHCTHIE 11POCEUKH CBETI0-roay00ro Taaska B 3oie okucienns, 586
JoaoMiuTax, oop. *

ruedld 1IoTHoOro Taabka B

CTEATHT B Tpemunax cpejn CKapHOBO-MATHETHTOBLIX

IIHHCTOOGPHCSIIME 3ajieku
3eJIEHOBATO-

3alle-



00yCJOBJICHO H3MEHEeHHEeM CEepPrneHTHIITOR NoA BO3AeACTBHEM VIIEKHCJIbIX
BoJ (Buaenckuit, 1956).

Brixoaw taabrkosuix nopoi B Hypartunckux ropax (Cunrtad, budnxon)
CBA3aHbLI € 110J10COI PacCJAaHUOBAHHLIX CEPHEHTHHHTOB B TOJILE H3MEHeH-
HbIX 3ddyvanson (backun, MscHukon, Daopenckuit, 1936; Bucbhesckuil,
1937), B 3upaby.nak-31a3sTAHHCKHX FOpax — € 0Caf0YHO-MeTaMopdhidecK-
Mi cHaypuiicknmu caantamu (Otakysues, 1966).

B Uarkano-KypaMe TanbK cnaraer miacto- M JHH3000pasHble Tena
MoiHoeteio 0T 0,2—0,3 1o HECKOJBKUX METPOB, CKONJEHMS H TIPOXILI-
KH B ckapHupopauHbix pojomutax (Kyprammnukan, Kypycaii, Llesuykos-
ckoe, Typanrawl, Lkanransik, Haknait). Tansk conpoBoxaaer noJiveral-
JHYECKYI0 MHHepaaH3alHio. ACCOUHHPYIOT ¢ HHM CepNeHTHH, KaJjbllifT, mi-
puT, kBapil. Taabk 3amMellaeT MHPOKCeHbl, aM(pnOOJab 1 CeprnenTH.

Cyneprednnlil Taabk odedb pefok. On Berpeven B Kyprawmnkade n Ya-
Jaxke. B nepoM Taabk opMmupyer HeQoJblINE CKOMNJICHHNS, JKeJABaKH, 3aTe-
KH H NpoceuykH B HHKHell 4acTH Kopu! BoiserpusBanig ([onosanos, 1965).
B Yapake (Cesepuriii ['yzakcail) taabk oOpasyercst 3a cuer pasiiomeHis
reicHGEpruTa B 30He IHIEpreHesa, B acCOUMAalUNM ¢ THAPOOKHCAAMI Map-
ragua uKeae3a KaabUHToM.

Fpynna myckosuta
MaparoauT—NaAl, [A1Si,O0, ] (OH,F).

Maparount Bwgsien M. 2. [lospkosoii, M. H. Caocapesoit n
M. HU. MonceeBoit cpean BTOpHuHBLIX KBapuutoB Akrtama s xp. Kapxkan-
tay. Beigeasiercs B BHAE MEIKOUEIIYIMaToro 1 NJAOTHONO BA3KOro arperata
CBETN0-3€JEHOTO 1IBeTa ¢ WeNKOBHCTHIM G.1eCKOM.

B muuepane nz umenoveit Na,O npeobaaner Han KoO. B nedoasiiom Ko-
JHYECTBE TIPHCYTCTBYET OKHCHOE KeJe3o.

Koano- Oadp. 1 Qap. 8078 KpucmaaroxuMuieckas opyyaa
HEHM
S10. 47,50 45,72 I — (NaggsK,11) Lol AlszFedr)
ALO, 36,40 37,31 | Alg,01515,090,,] (OH),-0,00H,0
Fe.O, 1,46 2,29 8078 — [ Nag, 57K, o(OH, ).06], o
K.O 0,61 4,43 (Al IﬁgFe(T,;‘l)z.m[ ALy 5ols000,0]
Na,0 7,54 4,46 (OH).
H.O+ 4,83 5,79
100,00
Cymma 9,34
ABTOpPHI M. 3. Tloapkosa, M. M. Monceesa
M. H. Cawcapesa
Ananntuk -~ E. &, Kacnanosa



[Taparonnt npuypoucH K BTOPHYHLIM KBAPLLUTAM, CJarasi B HUX JIHH3LL,
ANJI0M0A06HbIe MACCH, THe3AA.

Haxonuress Ju cepUUHT B TECHOM CPACTAHHH ¢ MAaparoHHTOM WJll HAT-
puit H3omMopgHO 3aMellder KaJuil B NPOCTPAHCTBCHHON pelIeTKe MHHepa-
Ja — He BBISICHCHO.

CepHUHTB H3 OKBAPLOBAHHBIX NOPOL MeLHOro mecropomienns Kanb-
Makbelp (Aamansik) cojepxat B csoem cocrase 4,60 u 2,20% Na,O, Bepost-
10, 34 CHeT NPHMeCH NaparoHuTa.

MyckoeuT—KAL [A1Si,0,] (OH,F).
CepuIHT

MvVCeKOBHT 11 cepHILIT WIHPOKO pacnpocTpaHerbl B ¥Y3lexucrane. B Bune
KPHCTA/NIOB MHIepaj BCTpeuaeTes ToAbKo B nermaturax. Ua obpasyer
IICeB/IOIEKCATOHAIbHBIE KOPOTKHE MPU3Mbl, Jerko paclienisieMbie Ha OT-
JedbHble yOpyrue maacTHHOYKH MO BecbMa COBEpIUeHHoil OazanbHoil cnafi-
Hoctn. Yaute 310 GecnopsfloMHO OpHEHTHPOBAHHLIE NAuYKH pasMepoM [0
10—30 cm, H3 KOTOPBIX MOKHO BLIPE34aTh IIACTHHOUKH pasMepoMm He OGoJee
66 cat. A, . Cocenko (1935) ormewan Haauuue B NerMaTHTOBLIX MKHJIAX
AatuinTay eIHHHYHBIX niacTHi pasmepom ao 0.9 m.

Cpenn arperatuBHbIX CKONJICHHIT MYCKOBHTA BbIAENSIOTCH MEpPHCTHIE,
e’buaThlie, pafnaibHO-TYUHCThIE I PO3ETKH.

Cepuunr obpazyer Mmelkoueuiyiluarthle arperatbl ¢ yelyiilkamu pasme-
poM 0T 1—2 10 cOThIX JloJeli MEATNMeTpa.

Liger cepebpucro-Oeabiii, HHOTa ¢ KPacHOBATLIM OTTCHKOM, TEMHO-Me-
JOBHIil, CBETJIO-3€/1eHbill, 3e/1eHOBATO-KEeNThIH U cBeT/0-KenThlil. baeck nmep-
JAMYTPOBDIIT, IWEJKOBHCTBIN, a AJds MHKpPOYeHmyiiuaThlXx pasHocTeil BOCKO-
BHAHBIL Y aenapnwil sec 2,785—2,90 (ra6a. 57). Muxepan aByocHLII oTpH-
nateabhsiit, yroa 2V=232—50. Kosebanne nokasareseil npegomaenus oby-
CJ10BJAEHO HEKOTOPLIM HEMNCCTOSHCTHOM HX COCTaBa 32 CUET BTOPOCTENeHHBIX
npuMeceil, ocobenno Fe, Ho 3Tn KoaeGanns HAXOAATCA B MpeAcJax 3HaueHwuil,
XdpaKkTePHLIX 1151 MyckoBHTa (Tab.a. 57).

[Ipn paccmoTpennu coaneil TaGAHILB XHMHYECKHX aHaJIH30B MYCKO-
BHT2 H €ro TOHKO4eWYyiuaToil pa3nocTH — CepHINTa BH/HO, 4TO N0 colep-
AAHIIO [VIABHBIX KOMINOHCHTOB aHajJu3HpyeMble MHHEPaJbl COOTBETCTBYIOT
teoperndeckomy. Otmeuatoress Hefouibiine xojebanus B colepKaHuu BTO-
poctenennnx Komnonentos — MgO, FeO, Fe,O3 u weaoueii. Hekotopeie
paszuoctn myckoButa (Kanbmaxop, Llenrpaasneiii Kancaii, Murnuxe, Toim)
B 3HAUHTEALHON Mepe oborawenst NaO (mo 4,04%).

[Tosbimennoe copepmanne FeoOy (2,55—5,08%) xapaxrtepuo ans me-
TACOMATHUCCKOTO MycKoBHTA 13 AKTavekoro n TocOyJakcKOro rpaHnToHz-
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HBIX MACCIIBOB, B MVCKOBHTC 13 NerMatHtoB — B npeaeaax 0,96—3,729%
(tra6a. 58, 59).

OtmevarnTtes HEKOTOPBIe 0COOGCHHOCTH B pacnpeie]cHii peiknx u pac-
CeSTHHBIX 971EMCHTOBR B MYCKOBHTC I CCPHILIITE PA3HbLIX FeHETIUCCKHX THIIOB.
MyckoBiiTel u3 mermatHtoB oGorawens Li,O (mo 1,2949%), Rb,O (no
0,546%), Cs20 (no 0,113%), Sn (10 0,1%), nnorza Nb n Ta (Dxamaner-
annos, 1970; Asnmos, 1970; Boposuk, JInsyuos n ap.. 1941). C. A. Boposuk
(1937) Bnepsble OTMeTHA NOBLIICHIYIO KoHULenTpauuw Sn (1o 0,1%) B
MYCKOBHTE 113 NerMaTHTOBbIX K11 AJTBIHTAY M CYMTAJ], UTO OJOBO BXOJHT
B KpHCTAMINYECKYI0 pelueTky muHepada. [losKe nosbimienHas npumecs Sn
Obl1a 0OHAPVAKCHA B MYCKCBHUTE H3 BCeX NMCrMATHTOBLIX AKHJI H Tpei3eHus-
poBaHuBIN 300 3anajnoro Yidekncrana o(Xampadaes, 1958, HMoanyanaes,
1961, u ap.). B MyckoBuTe 113 apceHOMHPHUTOBOTO MecTopoxieHns Taxean
kouuenTpauns Tl ao 320 e/r, n3 Koubyaaka — 100 e/t (naunvie M. K. Mou-
cecBoit i1 9. A. MapkoBoil), Toria Kak B CEpHUITC H3 JAPYTHX 00'bCKTOB —
EAUHNULL [ HeCKOAbKO JIECATKOB TpaMM lia Touuy (rtada. 60).

B wmycKoBuTE 13 NErMaTHTOBLIX KT AJTLIHTAY BBISBJICHO MOBLILEHHOE
copepxatne raaangs — 0,01—0,1%, npuuem nanbogee BHICOKOE CBA3AHO ¢
KpacHosatoll paznocteio (Cocenko, 1935; Kyp6aros, 1935; Boposuk, Co-
ceake, 1937; boposnk, 1937). HeGonbmas xounentpanus Ga ormeuaercs
B CCPHLHTAX N3 BTOPHUHLIX KBapunrtoB Akcakatsl (552/r) (Bopucknu, 1967;
Monceera, bopuckia, Caxop, 1970) npin ki1apkoBoM ero copepianiil B ce-
PHILHTAX H3 OCTAJLHBIX MaCCHBOB.

[Tprimech BaHaausi B cepuUHTe H3 BTOPHYHBLIX KBapuntoB Yatkano-Ky-
pamitckoro pernona cocrapasier 6—62 e/r, B cpeanem 30 e/r (Bopunckuw,
1968). Coupepxianne Nh B MyCKOBHTE 13 MErMaTHTOBLIX N Clelylotiec:
0,118 (6) % (Jloaabyaak), 0,03 (5) % (Kermenun), 0,044% (Axray); Ta —
0,0113 (6)% (JTonabynak) u 0,04% (Akray) (Dxkamaaeraunos, 1969;
Asznmor, 1967), B rpeiizenax Kyabmkykray — 0,0558% (Kaiomos, 1970).

OcodeHnocTil CoCTaBa CePHIHTA 1 MYCKOBHTA H3 Pa3JHUulbIX MECTOPOH-
JCHHI H3YUEHBL! CNEKTPAJbHLIM aHAAN30M, KOTOPbI NOKA3a/a Haandie B M-
Hepaae ABYX THMOB NpHMeceil: nocTosHHbIE, MPHCYTCTBYIOLLIE BO BCEX HC-
CJACACBANHBIX CBETLIX CI0/dX He3aBHCIIMO OT HX reHeTHyeckoro tuna: Cu,
Be, Mg, Ca, Ga, Ti, Zr, Pb, V, Mn, Fe, Sr, Ba; Bctpeuatomecs nepuoim-
yeckH — Ag, Zn, Sc, TR, Sn, As, Mo, Co, Ni, Cr, Sb, Bi, orpamxaiouie
MeTagagoreHuuecknil oGaMK pailona i 0cobeHHOCTH  COCTaBa COMPOBOH-
AaeMblx pya. B calomax 3070TLIX MecTOpoMAeHHil uacto serpeuaerca Ag, 8
muibakoBulx — As, Ni, Ag, TI, B o1oBo-pyansix — Sn, Mo, B noanmera-
Jduuecknx — Zn, so daioopntosbix TR.

Ha kpusbix Harpesanns 3aKCHPOBAaHO ABA HAOTCPMHYECKHX ek-
Ta, HO npH o OoJee HH3Koil TeMreparype, 4eM 3To XapakTepHo Aas 3tadoHa
MYCKOBHTA, 4TO, BHUIMO; CBA33HO ¢ TOHKIM arperaTHBILIM COCTOSIHIEM IIC-
caeayeMoro MunepaJsa (puc. 49).
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OnTtHyeckHe cBOHWCTBA MYCKOBHTA H CEPHUHMTA H HX yIT\EJlebiﬁ Bec

Ta6anwna 57

Mecro BanTua

XapakTepucTitkd MUHepaaa l Ng |

N | Np r:\'g—u\'pl

-2V 1.\"1. uuc'

Aurop

Cyaranynsnar

AatbinTay

Kapariobe

3upabynakckmne ro-
pol, Ketaensu

3upabynakckue ro-
pot, Murnuxe

Cesepuniii Hypa-
tay, Temupxabyk

Jlanac, 3upaby-
NAKCKHE TOphl

Hapracapet
Kaxabmaxeip

Bocrounstii Iaii-
HAKKaH

Cpenunit Cafinax-
Kail

3anannwii aiinak-
Kan

Llentpanbnbiii Kau-
caii

Kypycait, Jlarep-
Hblfl yyacTok

Bepxosbe peku
[Tekema

Akcakara

3anmamun i

Kpynuomicrosarble ckorie-
HHSl CBETA0-3CJIEHOr0 MYyC-
KOBHTAa B MEerMaTHTOBOI
wuae

Menkovemyiiuarteie arperathi
CBETJI0-3eJeH0r0 Kuanbep-
THTA, BRIIOJHSIOLUIETD Tpe-
UIMHKH B MHKPOKIHITE

[Taukn 3eneHoBaTO-MEATOrO
MYCKOBHTA B NerMarHTO-
BOI Wuje

Kpynubie kpucranie ceped-
pPHCTO-0EA0r0 MYCKOBHTA
B MErMaTHTOBOH Wije

Meakouemyfiuarnii 3exeHo-
BATbIH MYCKOBUT B Iersa-
THTOBOI ¥uJe

MyckoBuT B HHTPY3UBHBLIX
MacCHBAX KPACHOBATO-Hel-
TOrQ OTTEHKd

Ceeriblil MYCKOBHT B Herma-
THTOBOI! HKuJje

Beuanlii u keaToBaThIl Men-
KouewyiyaTelil ImocTmar-
MaTHUECKHil MYCKOBWUT B
rpaHnTax

[Tauku Myckosura B nerma-
THTOBOI WKiJje

Toukouemyiivatuii cepuunt
B HerMatuToBoil uie

MyckoBut B rpannure

Tabanruarsie KpHCTaLaL ce-
pebpucrtoro Myckosurta B
erMaTuToBoil Mwiie

1,612
1,589

1,587
1,592

1,600
1,504

Bemulit ¢ weaATonatelM OTTEI-
KOM MYCKOBUT B THAPOTEP-
MajlLHO H3MEHEHHbLIX 30iax
B rpahute

Kpynnouewyiiuaruie cxonne-
HHSi MYCKOBHTA B Merma-
THTOBOII ¥i1je

[TceBrovopdosnl cepuuura
10 dHAANY3UTY B MeTamop-

1,585

(huuecknx cranmax

Kypamumnuc

Brenno-senennviii Myckonut 1,587
B l‘pEl[HEHe
CepuuuTH3HPOBaHHbIE CueHn- 1,581

Thl B pYAHOIl 30He

1,590
Beanlit meakoueuryiivarniii 1,586
MYCKOBHT B Ookopuix mo- | 1,588
POJaX apCeHOIIHPUTOBOTO
MECTOPOMK AEHHS
Toukouemyituaruii cupene- \ 1,592
Bbiil CEPHIUT B apceioni-
PUTOBOM PYIHOM TeJe |
Benwnil menxoueuryiyarnii 1,591
CepHIHT B GOKOBHIX TOPO-
1ax apceHONHPUTOBOH 3a-
TenH
Cperno-po3oBslii cepuunt 1,587
B CKapHe
Cretao-3enenbli Meaxkoue- 1,588
myiigatelil cepuuuTr B
ckapue
Hatrkaan
Toukoueuyiiuatnii cepuunr | 1,592
A0604H0-3€0eH0ro 1 BeTa
B MHAPOIAX [@rMAaTUTOBLIX
KL
Cepuiut BO BTOpHUULIX 1,590

KBAPILHTAX

Yabexucran

1,583

1,283

1,594

1,583 0,036

1,693( 1,562 0,034

1,581 —
1.552| 0,035
1,561

1,557
1.561

0,031

0,043
0,033

1,503

1,583

1,563 0,022

KHit xpeber
1,582 1,5653| 0,034
1,552
1,552

1’552
1,550

0,029
0,038

0,034
0,038

1,564 0,028

1,552, 0,039

1,557

1,569

0,030

1,582 0,026

cCKide ropn

1,154] 0,038

0,036

45—48°

43—45

45—50

45—50

3238

40—42

47

46—48

2,804

2,881

2,80

2,81

B. A. Kopnerona

Kypbatos, 1935

K. JI. babaes,
[1. K. Canos

Xampabaes, 1958

WMeanynraen, 1961

Beaos, 1959
[1. XU, Canos

H. B. Jlnueumaiiep

C. T. Baganos

Orakyanes, 1965

Jlucuiiuna, Owmenn-
sHenko 1961

A. b. Baranos,
M. C. Kyuykona

Mouceera, 1969

[Monos, 1959

Mouceesa, 1969

[Topapennnix, 1955

Gopuckni, 1968



XHMHUeCKHIl cocTas

MYCKOBHTA H CepHLHTA, Bec %

Tadanuua 58

S I"aftHaKK an Yapxacap KaabMaKbp Ue‘;\,‘grl'{"’cly;;”‘" Hwmani

o6p. 3536 1 204 170 1346 3150
Si0, 46,18 43,94 47,60 47,80 | 46,74 49,17
Tio, 0,79 0,15 = 0,70 = 0,27
\LO, 34,18 33,95 34,50 34,10 37,63 29,93
Fe.Oy 0,56 0,77 2,30 0,76 0,46 4,32
FeO 0,00 — — 0,19 — 0,43
MnO 0,14 — — Cn 0,11 Cua.
MgO 1,20 0,71 1,96 0,09 1,37 0,29
CaO 0,72 2,36 — 1,40 0,00 2,30
BaO — — — — — —
KO0 10,30 8,84 6,41 6,83 6,69 8,79
Na,O 0,94 1,15 4,64 2,90 2,54 0,08
LiO = — - — — —
Rb,O — — — — — —
Cs0 = - — — — —
H;0* 4,60 7,42 2,50 5,93 4,20 5,20
fe - ~ — — 0,02 =
Cymma 49,61 99,29 99,01 100,00 99,76 100,08
—0=F; — — = — = =
Cymma
Jlagopa- |Cperasuser- - mrulr AH IEM AH Wrul" AH ¥aCCP
TOpHS METpa3BeT- ¥3CCP cccp

Ka
Ananu-  |T.T. MyxosalO. T, Oct- |E. . Kacea-M. A. Kaza- E. ®. Kacwa- 3uavyxame-

THK poBcKas HOR KOBa | 1HoBa | Dosa

Astop  |MouceeBa, |Jlucuuuna, |bBarason, Mouceesa, |llonos, 1959 Mouceesa,

1969 Omeans- 1965 1969 1969

270

Heuko, 1961

Axraiw Akcaxar "'algsfcg;“'“"’ Caprapion
3047 3006 3629 513 2 3 !
45,37 16 53 44,86 46.00 48,10 48,32 40,70
0,08 0,80 0,00 0,10 0,02 0,38 0,00
38,10 37,32 38,40 35,41 30,30 28,46 36,00
0,50 0,29 1,52 2,14 1,36 1,01 1,70
— 0,07 — - 0,50 4,17
= 0,00 0,928 0,00 0,05 0,02 0,25
0,10 0,00 0,00 0,43 1,75 1,37 4,80
0,07 0,24 0,00 0,40 0,98 0,88 =
— — 0,92 - — - —
10,43 9,91 9,40 8,72 10,30 11,55 10,00
0,58 0,35 0,18 0,50 0,15 0,56 0,17
=2 = — — - 0,04 0,13
4,86 4,54 4,40 5,80 4,50 1,50 6,20
- - — = — 0.33 0,75
100,09 99,38 99,96 99,50 98,01 98,59 100,68
- = — — = 0,14 0,32
98,45 100,36
MTI" ¥3CCP WTul’ AHMT ¥3CCP | MTI'ulT AH -
| ¥Y3CCP YsCCP
E. @, Kacba-| T. T. My- M. M. Jlu- - E. 1. Cykon- — B. I1. Crpeun-
HOBA X0HBa xo#aoea KitHa | HHKOBa
M. W. Mon- M. V. Mou- [B. Il. Me- |Vpynubaes, M. H [loBo-|Annoaonos.
ceesa | ceesa, PEHKOB 1970 pos 1969
B. I Bo-
| pllCKlill
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[ponomxenne Tabauua 58

reosorun ¥ reodusukn AH VsCCP

Kyasamykray,
Jlonabyaak AKTayckuid rpaHUTOHIHEIN MaccuB Tflfflﬂ:rzwﬂu_ﬁ
MacCCHB
9 10 8331 I 8333 8334 8341 8328 88/2
45,46 43% 450, 8 45,08 45,54 45,52 46,10 45,80
Chn. A — — — — - —
37,12 37,50 34,50 34,00 33,40 34,00 34,10 35,13
1,72 2,98 5 08 4,59 4,94 5,00 4,30 2,65
0,36 4,28 0,71 0,61 1,32 0,40 1,00 0,72
0,00 0,33 — - — — — 0,11
0,18 0,60 101 0,87 1,03 1,09 1,09 1,71
— — — — —_ — — 0,60
10,54 | 8,54 9,10 9,68 | 918 | 9.68 8,58 9,19
0,70 0,12 0,71 0,78 0,77 0,79 0,87 0,40
0,056 1,294 — — — — —
0,54 0,546 — — — — e _
0,026 0,044 - -— — — — _
271 0,95 4,20 3,82 3,54 3,70 4,02 3,88
. — 0,47 0,53 0,52 0,56 0,30 -
100,41 100,15 100,56 100,78 100,24 100,73 100,65 101,09
0,20 0,26 0,22 0,23 0.25
100,36 100,52 100,02 100,50 100,40

Aszumos, 1970

Hemanaos, Kyuy-

Kawowmos, 1970

KapaTtio- |\
K ~ Caprapiou Murnuke ’ Kapuad Tom OHICKHE ‘ AnTEIHTAY
\UMI,.IP I'ﬂphl
HEHTRI
o6p. 5 901 282 B 5960 | 7 §
Si0, 43,76 46,47 45,98 44,59 46,80 45,60 43,95
TiO, 0,02 0,19 Ca. 0,00 0,71 0,30 0,12
ALO;y 35,79 33,62 35,12 36,16 32,50 34,25 34,51
Fe.O;, 0,35 1,40 1,02 2,59 0,71 0,96 3,72
FeO 0,25 0,90 0,63 -
MnO 0,70 0,05 0,00 0,17 — 0,06 0,35
MgO 0,25 1,01 0,62 0,47 1,99 1,30 0,11
Ca0 — 0,34 0,90 0,69 1,30 0,40 0,30
BaO — 0,04 - — - — —
K.O 12,00 9,44 il 9.50 il T 9,06
Na.O 0,40 0,56 3,67 1,00 4,21 1,60 1,34
Z1,0 0,31 0,04 0,16 —_ — — —
Rb.0 — — — = — — -
Cs.O —- — — — — - —
H.O 4,20 3,28 5,90 5,00 4,80 5,32 6,02
F 0,70 0,83 — 0,20 — - —
Cymma 99,94 98,77 99,58 100,37 100,13 99,99 100,48
—O-F, 0,29 0,25 0,08
Cymma 99,65 91,82 100,25
Jla6opa- — C. 3. leono- Hucturyr
TOpi S THYecKoe
ynpasienne
Ananutuk - M.T. Cryka-| [L JI. [lpuxnabko
10Ba
Antop H. U. Toro- H. B. Jlu- |Xampa- Méanynnaes, 1961 Kyp6a-
pos neamadep | Haen, TOB,
1958 1935

Mpumevanue OGp. 3636 — cepedpHcTo-Genblii MYCKOBAT B OKOJIOPYIHBIX MeTaco
204 — ceposaTo-Geablil CepHIHT B OKBAPLUOBAHHBIX BMEIIAIOMIHX IOPOZAX MeIHOT0 MecTo
nenns, 1346 — SaenHo-(DHOMETORRIA CepHUT B H3MeHeHHOM cKaphe, 3150 — rHe3ga cBeTJo-
510104HO-3eIeHbEe PC3eTKH CEPHINTA BO BTOPHYHBIX KBapuHTax, 3623 — paaua/bHO-JTyuHCTHIC
NPONHINTH3IHPOBAHHEIX Topojax, 513 -— cepHUHMT BO BTOPHUHLIX KBapuurtax, 2-— MYCKOBHT
CKONJIEHIA  G/e/lHO-3e€HOT0 MYCKOBHTA B pelKOMeTajbHoll  rpefiseHosoit  Kuae, 45 —
JKHaax, 904 — Genplii ¢ JKEJTOBATBIM OTTEHKOM MYCKOBHT CPEIH H3MEHEGHHLIX 30H B TpaHH
KBAPL-MYCKOBATOBLI{ TPE3eH B OJOBOPYAHOM MECTOPOXIEHHH, 7 — mauka KpymHOUemyd
pucTo-fe10ro MycKOBHTA B merMatatoBoii wmie, 9 — KPYNHOJNHCTOBATLIA CBETMHI MYCKO
THTOBOM Kuie, 8331, 8333, 8334, 8341 — ruessa H KUJIKH cepeOpHcTO-GesOro MYCKOBHTA B
nermatire, 88/2 — MYyCKOBHT,

[]
~1
b

kKoBa, [Iwamaner-

Runos, 1971

MaTHTax apceHOMHPHUTOBOIO MECTOPO:KAeHHA, | — KeMuy:kHo-Genlblfi MYCKOBHT B TpefiseHe,
poxaenns, 170 — xiikd Gesoro cepuliTa B OKBApPUOBAHHBIX MOPOAAX MeLHOIO MECTOpOHK-
3e/1eHOr0 TUIOTHOTO cepuuHTa B DPYIHOH 30He (opHTOBOro mectopomieuud, 3047—3006 —
yellyiuaTole CKOMJIGHHS CBET/NO-3e1eHOr0 MYCKOBHTAa B GapHT-KaJbUHT-MHPHTOBOH KHIKE
B FpaHOAMOPHTOBOM MaccHBE B BHIE NcesfoMopdo3 Ino GHOTHTY H MOJeBLIM MnaTtaM, 3 —
3eneHbll H QMOJIETOBLIH MYCKOBHT B NMPOXHIKAX H JHN3AX B PEAKOMETa/bHHIX rpefi3eH0oBbiX
1ax, 282 — sApko-3e’eHblfi KIIbOEPTUT B KBapl-aJabOHTOBOH mopoje B rpanutax, 6,596a —
yaToro GypoBaTOro MYCKOBHTA B MEerMaTHTOBON Kuae, & — KpPYyNHBle KpHCTa/aIsl cepefi-
BHT B TermMaTHTOBoOI ku/1e, 10 — MeakoaucroBaThifl 3e/1€HOBATO-CEPHIT MYCKOBHT B merma-
JIefKOKpaToBOM Tpainte, 8328 — rHessa KpymHOJMCTOBATOrO CepOBATO-GeslOr0 MYCKOBHTA B
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My.ibl MYCKOBHTA H CepHIHTA

Homep KoanyuecTso HOHOB
06p. Mecto B3ATHR e l e \ Alyg i o l i ‘ Fc+2| Mo l My l 21 I B nepecyeTe Ha 6 KaTHOHOB * -
ca | Ba | Na | x | ®m | w]|ow | F | o Sxeonn | StAD
Kypamunuc l
KHH XPp.
3556 |laiinakkan 3,09 0,91 (1,81(0,04|0,02 — [0,01]|0.,12] = ) 1
1 |Yapkacap 3,07 10,93 (1,86 |0,03]|0,04| — _ 0,07 _ 0,05 - 0,12 | 0,88 — 1,05 | 1,95 — | 10,00 0,1 :'2,30
204  |KaneMaxbip 3,07 (0,931,690 — |o,11 | — — 0,15 — 0,18 [ — [0,11 [10,78 | — | LO7 (1,72 = | 10,28 45 2,20
170 2,95(1,05(1,9 | 0,04|0,04 0,00 | — |o0,01| — = — 0,570,582 | — [1,09]1,08 — 9,86 — 2,34
1346 |llenTpanbHurii 0,10 — (0,31 (0,63 | — 1,04 | 0,94 — - - 2,00
Kancait 3,00 (1,00|1,88( — |0,02| — — o183 | —
3150  |Miowaan 3,36 10,64 |1.71[0,01]0,22{0,03| — [0,03| — = — 10,32)0,5| — |0,87]| 1,79 e 9,74 — 2,1
e e e 0,16 | — ]0,01 |0,84| — |1,01]71,30 = 10,50 0,46 2,8
ropesl
3047  |Axraw 3,00 1,00 11,97 | — 002 — | — |o,01| — | :
3006 308{0921,99( — (00| — | — | — | — 0,00 | — |o,08]o8!| — |o97[2,30] — 9,07 | o011 | 2.00
3623 |Akcakara 2,9411,06|1,91| — |0,08| — |0,001| — = 0,01 — 0,04 0,8 — ]0,90) 1,87 = 10,13 0,13 2,11
513 3,06 (094 (1,86 — (0,10 — = = ~ |0,02|0,02(078| — |0,82]1,69 — 9,77 = 2,00
2  Kapabay 3,2710,73|1,55|0,02 (0,06 0,24 | — |o0,14| — 0,03 — 0,06 |0,74| — |0,8| 2,12 — 9,88 0,48 2,20
3 | Caprapgoi 3,271 0.73 (1,55 — 10,05 — — 10,14 | 0,61 0,06 | — (0,07 09| — 1,12/0,68 0,07 10,04 e 2,89
4 | 2.66| 1,34 | 1,44 | — |0.08] — [o0,01 1047|003 0,06 — [0,07[09 | — [1.12|068| 0,07 | 10,04 — 2,89
% B A 0,06 { — 10,02{0,8| — {o91[278}| 0,5 9,06 — 1,92
904 |HMurnuke 3,10 0,90 |1,75| 0,01 0,07 0,06 — |0,10| 0,01 VaGekucrtan
282 3,070,918 — [0,06] — | — [o0,06]0,04 0,02] — ]0,07]0,80| — 0,80 1,83 0,17 10,00 0,17 2,98
6 |Kapuad 2,97/1,03 |18 | — J0,13] — [o0,01|0.04 | — 0,06 — (0,47 (0,60 — | 1,131,88 = 10,12 0,30 2,21
596a  |Twev 3,15/0,8 [1,74]0,03[003| — | — [0,20] _ 0,05 — |0,13(0,82] — | 100|211 0,04 9,78 0,04 2,10
7 |KaparwGe 3,06 | 0,94 [ 1,78 ] 0,01 ) 0,05 0,03 | — |o0,13| _ 0,001 — 10,5210,6L} — }1,22}1,51} — 10,49 0,61 2,4
8 |AaTmuray 3,00 1,00 1,78 — |0,09| — [0,02]| 0,00 | _ 0,03 — |0,21|0,8| — [1,05] 2,00 - 10,00 0,38 2,26
9 |Jonabyaax 2,96 | 1,04 |1,82| — |0,12[0,02] — | 0,02 9 0,020/ — |0,17(0,79| — |0,98 | 2,03 = 9,97 0,70 2,16
10 2,631,37|1,28| — |0,13] 0,21 0,01 | 0,06 0'31 — — [0,090,8]0,02|1,00]1,6l1 — 9,88 — 2,08
8331  |Akray 29 | 1,00 |1,62] — |0,25]|0,02| — |o0,10| _ - — |0,010,65]|0,02/0,68| 0,37 — 8,31 — 2,00
8333 3,00 loo9f1,68] — |0,211l0,03[ — lo0,08] — — — |010(0,77| — |0,87 (1,85 0,10 9,73 — 2,94
8334 2,04 | 1,06 | 1,47 | — |0,36 l o070 = [de| = — — lo,jofo8 ] — |1,9111,70| 0,13 9,81 = 2,28
8341 3,00 (1,00(1,64 | — |0,24,0,02| — |0,10]| — — — 0,101 0,74 — [0,84|1,52| 0,10 9,25 = 9,32
8328 300100163 — 020 ]005| — |011] — — | — (010(081| — (0,910,12| 1,62 9,79 - 2,27
88/2 [Kyabmxyxray, Toc- — — |0,11|0,71| — [0,82](0,12 1,75 0,66 _— 2,30
6ynaKcKHH Mac-
cilp 3,00 1,00)1,68| — (0,12/0,04f — |0,16] —
0,04| — |0,056/0,7| — |0,8| — 1,70 9,59 - 2,20

* Pacuer ¢opmyan capabl Npouasejned N0 3apagam.
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MYCKOBHTOBOH Tpynnsl, 2/m

Mecto BanTun

NapakTepHCTHKE MHHQPH.‘M‘ LI Rb Cs Ti Ga Sn Antop
Kypamudckuil xp.
[aBa (Onapcait) I Beantii myckosutT 3 | 24 (8) | 596 (8) | 33 (8) — —= — P. U. Yep-
rpeiisera Hopa
[Cyaakcaii Benrut U3 wuabl —_ 464 (1) — 4,6 (1) — — M. WU. Mou-
ceena
Kaabmaksip Cepuuur n3 pyanoii | 0,0(5) 186 (5) [ 18 (5) 25,5 (5) [ 36,5 (5) — C. T. Bana-
30HbI 108,
LlenTpanbuniii buoneroshii cepuuuT — — - 2 () — - Ilonos, 1959
Kancaii H3 H3MEHeHHOro
| ckapua
Hayrapsanucaii CepuunT 13 pyaHoH - 516 (1) — — - — M. U. Mou-
30HbI ceena
Apcenonupuronoe| Menkouemyiuathli - — - 320 (1) = —
MECTOPOWIeNHEe]  MYCKOBHT n3 PYAHOI
Taii nak kan 3011B1
Daoopuronnie ‘
MECTOpPOXK AeHns Muapocepuuur n3 Go-| 25 (2) 509 (7) | 0,0 (7) 5 (3) — —
Hayrapaan KOBBIX MOPOJ
Miomann CepuumT u3 pyaHoii 9 (6) 238 (2) | 1—2 — 13 (2) —
30HbI
Mecropoucnenne | Cepuunt ua xpapun-| — 203 (6) | 23 (6) = %) (6) —
ANYHHTOBBIX TOB
BTOPHYHBIX
KBapPLHTOB
Cywcaii banranos,
Menno-moau6ie- | Cepuitnt uz pynHoii — - — — 35 (1) — 3aiiuenko,
HOBOE MECTO- 301t Pa6unosun,
po# nenune Ca- 1965
pblyeKy == Mouceena,
Y urypankau Benast pwixmas rua- | 37 (13) | 220 (13) | 5 (13) 3(13) | 15 (13) 1970
pOCII0Na H3 KOPh
BLIBETPHBATHS
Koubynax (30- Cepuuut H3 pyHoii - — — 100 (1) | 67 (8) 146 (5) | 2. A. Map-

n0TOE)

KHIbBI

KoBa
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Mecto swTus XapakTepHCTURA MHHePANa Li kb Cs Tl Ga Sn AwTop
YUarkaabcKkui xp.
Akcakara Cepuiit no BTOP.IU- 29 (1) 33 (4 | 4 0,0 (5) | 85 (3) - | Bopucku,
HBIX KBAPIMTAX 1968
Prixapiil 6eastit rii- O (232 |11 (4) 0,0 (1) | 43 (1) ==
POCEPHILHT KOpPbI
BLIBETPHBATIHS
Aartbridean Cepnunt so sropuu-| 322 (5) [ 138 (3) | 17 (5) 0,0 (5) |33 -
HBIX KBaprurax
Tuapocepnunt kopu | 16 (2) | 346 (2) | 16 (2) - 36 (1) =
BLIBETPHBAHNS )
Kapankyan Cepuuit so sropuu- | 19 (1) | 329 (1) 8 (1) 0,0 (1) | 23 (D) —
HBIX KBAPUHTAX . ‘
FCupocepuunt Kopu 13 (2) | 345 () | 16 (2 1,2 (2) - -
BLIBETPHBAHNH
Ulasac Cepnuur Bo BTOpHY- 13 (1) | 293 (1) | 0,0 (1) [0,01) | 20 (1) -
HBIX KBAPLYTAX
IMuapocepuitut Kophl 13 (2) | 149 (@) | 12 (@) = 31N At
BbIBET PHBaIIHS
Akua 25 (1) 46 (1) | 0,0 (1) — — ==
Axwnexkuii rpa- | M yckosur B ansckn-|  — 620 10,4 = 17,0 = Ypynbacs,
HUTOR I TOBOM I'pallire 1970
MACCHB
Oiiraunr Myckorut B rpeiizene| 460 (2) (4600 (2) = - - - Kosuipes u
ap., 1968
ApTop 1100 (2) [1345 (2) — [[ = = ==
Jananxubii Yadexkucrtau
Aareitay, Lew- | Myckosur g nervaru-| 200 10000 3000 — 192 (3) | 1000 Kpoirnia  u
Tpaabible TOBBLIX KHAAX ap., 1941
KbI3bLAK Y MBI
Jlonabynax, 3e- 3030 (6)| 4660 (6) | 322 (6) — — 880 (5) | Mwamaner-
paBiancK i aunos 1969
Xp.
KETF:\JEH'-IH. 3epa- 1510 (5) | 2850 (5) | 850 (5) — - 800 (5) | Boposuk,
BIIAHCKHI Xp. 1937
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MecTo BIgTHR XapakTepHcTHEA MuHEpaia Li Rh Cs Tl Ga Sn Aaron
Jsitask. Typke-|MyCKOBHT B TerMarth- 80 (1) 1730 (1) Ta: (1) —_ — —
CTAHCKHII XP. | TOBHIX HKHIaX
MyckoBHT B rpeiizene 80 (1)| 1200 (1) 69 (1) — - —_
layka, Typke- | Myckosut B nerma- | 5600 (2) | 5590 (2) {1130 (2) - - -
CTAHCKRNII Xp. | THTE
['pannroperii MyckoBut u3 aeiiko-| 100—=300{1000—2000 | 30-—-90 2 Ca. 140—440{ Aaumos,
maccns AKTay,| KpaTtoporo rpaminta 1970
Hypatuncknii
Xp.
MycKOBHT B nerma- 90 2200 54 —_ — 200 A3uMOB,
THTOBDI Wuae 1967
Tocoynakcknii | Myckosut B rpesenn-| 59 1500 36 0,3 - 125
rpAlHTOHJHBIT|  ZHPOBAHHBIX KpYII- Kawomon,
MACCHB, HO3EPHHCTHIX rPalin- 1970
Kyawnnkykray | Tax
Hurinuke, 3upa-| 30Hbl MYCKOBHTH3d- - — — 0,76 (10) — — Kyuykosa,
Gyaakckue LLHH B IPAHHTAX Mevanaos
ropbl | | n ap. 1970
[Okuwii ¥Yadekucrtan
I0ro-3anannbie| Myckosut B rpeiise- == {220 12 — - 10
otporn I'nccap-| ne
CKOTO X,




MyCKOBHT it CEPMLHT NPeACTABJCHbl PA3NHYHBIMU [EHETHYECKHMH TH-
naMH: B NerMatHTax, TpaHnTax, poroBHKax, H3MeHeHHBIX CKapHax, rpeise-
HaX, PHAPOTEPMANbHEIX PYAHBIX MECTOPOAKAEHHAX W BO BTOPHYHBIX KBap-
uuTax.

MycKOBHT B MerMaTHTOBbIX noJsx Ysbekucrana BcTpedaercd B GoJlb-
wom kKoanuectse (Kermenuu, Jloaabyaak, Hayka, Axray, KaparioGe, Te-
mupkadyk, Cyaranyusaar, Kyrun, Aateiuray u ap.). Pasanvaiotes 3—4
Pa3sHOBHAHOCTH MVYCKOBHTA, COOTBETCTBYIOUIHE OT/€JBHLIM CTaAHAM [MerMa-
tutoBoro npouecca (Kyp6aros, 1935; Cocenko, 1935; XampaGaes, 1958;
H6anyanaes, 1961; [dxawma-
jAetauxos, 1970, marepuanbl 1= e
M. TI. 3apesuy, K. M. Kpowm- 620" e
ckoii, K. JI. baGaesa, 357,
. WU. Camosa u ap.): e N,
1) KpymHOGJIOYHBIH MYCKOBHT wa 860

B UEHTPANbHOH YacTH XKW1 B 25— ~ " ./

BHAE 6ecrnopsiaI0yHO OpPHEHTH- 740

POBAHHEIX IJIACTHH B ACCOIHA- 8207 — ——
UHH C KBapueMm, rpaHaToM 5027 £30°
creccapTHH- aJbMaHAHHOBOIO TN
cocraBa, GHOTHTOM, NOJIEBHI-

MH mataMu, TypMmanuuom. Puc. 49. Kpusne narpesasanst MYCKOBHTA H CepH~

Iro Haubonee rpyooaHCTOBA- L

MVCK —  ofbp. 1—wmyckosut u3 rpefisenon Capraprona (Anoazonos, 1970),
T8 PAasSHOCTL MYCKOBHTA (6 3152, 3533 —-MyCcKOBHT W3 aPCeHOMUPHTOBOr0 MECTOPOMKAT HHA

10 ca). MenxkoniacTHHuaTass  Tahwaxkan (Mouceena. 1969), 6207. 5020 —CepHUHT WA BTO -
pa3HOCTb KpaeBhiX qacTed HbiX KBApUHTOR AkGens m Kapawkyas (Bopuckmu, 1968).
KHa  cepebpucro-6esoro  H

CBET/I0-3e&JIeHOr0 LBeTd, 00pasyiollas oTOPOYKH MOIHOCThIO 10 20 cm, B KO-
TOPBIX JIMCTOYKH MYCKOBHTA OPHEHTHPOBAaHbLI TMEPNeHAHKY/ISPHO IIOCKOCTH
KoHTaKkTa. MecTamu oTMeuaercst cTpYKTypa poibbeii yellyu 1 nepucras, JT0T
MYCKOBHT acCOUHHPYET ¢ KBapleM, aJb0HTOM, MHKPOK/JIHHOM, KaCCHTEpHTOM,
KO/MyMOGHTOM, GepHIJIOM, TomasoMm; J3) CBeTJO-3ejleHas c/I0fa, Ha3BaHHas
wuasGeptutom (XampaGaes, 1958), npuypoueHHas K CHCTEMe TPEUIMH B
MHKDPOKJHHE H 3aMemiaiomas 60JabIIHHCTBO Gojlee paHHHX MHHepa/oB—MoJe-
Bble WNAaThl, 6ep/T, rpanat, aulaqy3uT, CHIIMMAHHUT, Tonas u ap.; 4) we-
KOBHCTBLIH TOHKM{1 HAJET MeJ1KO4YelllyH4aTOro CEepPHLHTa CBeTJIO-KOPHUHEBOTO
11BeTa, MOKPBLIBAIOILHI MOYTH Bce MHHepaJkl B 3aBepllalollyio craiHio obpa-
30BaHHUs merMatira.

MycKoBHT fBJISIETCS NMOCTOAHHBIM CIYTHHKOM POFOBHKOB, OKailMJsio-
LWHX B BHIE OpPe0JOB KPYNHbe HHTPY3HBHHE Tela HAa KOHTAKTe ¢ MMecyaHo-
rAMHHCTHIME oTaoxeHnaMu. CoxepxaHue MYCKOBHTA B HHX He(OJbILOE.
MyCcKOBHT B pOroBHKAX COMPOBOAIAETCH NOJEBBIMH IIMaTaMu, GHOTHTOM,
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KBapueM, kopaneputoM, ampuboaom, annanysutom (Temnpradyk, Koiitaur,
Jlsgurap u ap.).

CepHUHT 1 MYCKOBHT — nopofooGpasyiollie MHHepaJbl Meramopgu-
yecKHX cjanleB B 3upabynak-3HasTAHHCKHX ropax: (GHAJHTOBHIX, CEpHILH-
TO-KBAPUEBBIX I Y3J0BATLIX pa3sHocTell KBapU-CAOAHCTO-aHAAJY3HTOBOTO
cocrapa, 00pa3oBaBIIHXCA 3a CUET CHAVPHIICKHX 0CaA0YHLIX MOPOL MecyaHo-
TTHHHCTOTO COCTABA MO/ BJHSHHEM perioHalabHoro mertamopdusma (Orta-
Kv3nes, 1965).

MyCKOBHT comnpoBoAlaeT 30HBI TPeii3eHH3aUNT ¢ peaKoMeTa/bloi MH-
Hepa/jusaluell B rpaHHTOMJHBIX Nopoiax 3anmaanoro YsGekucrana, Kypa-
MHHCKHX I HaTKalbCKHX rop n obpasyer B HHX KPYNHO- 11 MeJKo4emyiiya-
THIE Pa3HOCTH 0€/10T0 H CBETJO-3€1eH0ro lBeTa.

B rpeitzenax Kenkoaa, 'aBu, Aamabyaaka u Yapracapa (Kypammun-
CKMiIl Xp.) MYCKOBHT BbIIe/fieTCH MO TpaHHllaM 3epeH KBapla W BHYTPH
HETO, pacnoJarasich 4acTo Mo 30HAM pocTa, WHOTAA 3ameuiaer tomas. Myc-
KOBHT BXOAHT B COCTAB MHOIOYHC/JIEHHBIX COOCTBEHHO I'peli3eHOBbIX KHUI0K
KBAapLEBOro COCTABA W 30H Ipel3eHH3allliH,, OTOPAYHBAIOLLIX 3TH KHIAKH. B
THX 30HAN MYCKOBHMT 3aMellaer noJjesele iunatel u Onotnt  (Mouceena,
1969; JIncnusina, Omeassasenxo, 1961).

B Capraprore MyCKOBHT B CJIHINHCTO-(hNIOOPHTOBLIX KHJI4X MpeICcTaB-
JeH MeakouewyiuatbiMu (o | amm) cKONJAeHHAMY, BBINOJHSIONHMEH TIPO-
MEKVTKH MEKAY 3epHaMu (JUOOPHTA H COBMECTHO € XpH300epHJIJI0M Mmoi-
YEPKHBAIOULIE NOJOCYATYIO TEKCTYPY ik, MyckoBHT 3e.eHoro u duogeTo-
BOro 1Bera, GoJee KpPynHouemyiuaThil, ciaaraet Npominaki MOIIHOCTBIO 10
1 cm, cekylie MOJOCYATOCTb M TATOTEOULNe K HeHTPaJbHLIM YaCTAM KNI
C MYCKOBHTOM accolHHpPYIOT (hJII0OPHT, AMACIOp, Tonas, kapOoHaThl u Oe-
puaaeBbie MuHepadasl (Anoagaonos, 1970).

Cepnuur BcTpeuaercss B HeOOJBLHIOM KOJHYECTBE B CKAPHOBO-PYAHBIX
mecropoxaenusx Kypammnuckoro xp. (Kypycail, Llentpaabnbit Kaucai,
Anreintonkan). OH 3aMelllaeT B pasJHYyHOl CTENeHU 3INHAOT B 3MHA03HTAX.
31ech OH Pa3BHBaeTCs COBMCCTHO € KaJbLHTOM, KBaplleM i reMaTHTOM, KO-
Topble 06pa3oBaJaiCh 3a cueT cOPOLIEHHBIX MPOAYKTOB NpPH CEpPHLHTH3AUHH
snuaota (Mmartepuanst M. M. Mouceesoii, M. P. Enukeesa; Ilonos, 1959).

CepHUHT 1 MYCKOBHT -— XapaKTepHLIE MIHEpadbl MHOMOYHCJEHHBIX
pvaHBIX MecTopomaeHuil. B [Nafinakkane 30HBI MYCKOBHTH3HPOBAHHBIX TO-
POJL CONPOBOXKAAIOT apPCEHONHPHTOBOE OpyleHeHHe, NPOTATHBASCh BIOJb
pas3joMoB B rpanurtoniax. MomHocTs u3MeHenHslXx mopol 0.5—2 u (Mou-
ceesa, 1969).

Ha wmeano-monnb6aenosbix MectopomiaeHnsx Kaabmaxwip, daiabhee u
Jp. CePULLNT SABJSETCS OJIHMM M3 TJIABHBIX CONPOBOX 1AaOUINN OpYIeHeHHe MH-
HepaJioB OKBAplOBAHHBIX IMOPOJ, pacnpocTpaHAioliuxcs no OGoJdblod niao-
maan. Cepuunt obpasyer nceaoMopdo3bl 110 NOPOA0OOPAIYIOUHM MiHe-
pajam M HempaBHJbHbLIE CKOMJEHHS B T€CHOM CpacTaHiy ¢ KBapllem, arpe-
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raThl KOTOPOTO CEKYTCS TOHKHMH XWJIKaMll NOCTMAarMaTHYeckoro OpToKaasd
(bananos, 1965).

CepHUHT BXOAHT B COCTAB MOULHBIX 3aje¢zKeil CepHILHTOBBIX BTOPHUYHBIX
kBapuutop B Yartkaso-KypamuHckom pernoHe. 3anemu  njaactoodpastoll
¢opmbl Moutnoetbio 10—20 m, nporaruBaomuecs Ha MHOMHE COTHH METpOB
(Axraw, Axcakara, [llaBac, Kapankyab, 'ywcaii, ¥pras, lllayras u ap.).

B kBapuntax cepuunt obpasyer ncerioMopdosnl Mo BKpanJIeHHHKaMm
HJH NOP(HPOKAACTAM MOJEBOr0 IINATA HCXOAHBIX TMOPOA H M0 TOHKO3EPHH-
cToil cBsasyouteii Macce. ITo 6HoTHTY pa3BuBAalOTCA TOMOOCEBBIE NCEBAOMOP-
o3bl MycKkoBHTA, B HUX CepHIUHT HHOIa 3aMellaercss NHPODHATITOM H
kaonnHoM. OTmedaercs TecHast accolHalist ero ¢ pyTHJIOM, KOTOPBIl Bbide-
JsieTcst B KavecTBe cOPOLIEHHOrO NMPOAYKTA NPH 3aMelleHnn CepHUHTOM H
MYCKOBHTOM OHOTHTA H C PEJAHKTOBHIM @KIECCOPHLIM anaTHTOM (MaTepHabl
M. M. Mouceesoit u B. I1. Bopnckuna, M. H. Cnmocapesoit, C. E. Ipauuw-
nukosa, K. C. 3y6puannoit u ap.). CepHuHTOBbBIe KBAPUHTE 3aHUMAIOT OIl-
peleneHtoe NoJoXeHHe B paspese MeTacoMaTHTOB, CBA3aHHLIX ¢ (opmiipo-
BaHWEM KBapUHUTOB, MEXIY KaoJHH-NMUPODHIIHTOBLIMH PA3HOCTAMH i MNPO-
nUAHTH3HpOBanbiMH  mopofamMu. Ounn  dopmupoBadanch, B UEJOYHBIX
VCIOBHSX.

B maccnBax «ABYCTIOASHBIX» rpaHnTtoB 3anajHoro Ys0ekncraha pe-
THOHAALHO PACMPOCTPAHEH MOCTMArMaTHUeCKHil MyckKoBHT. MycKoBIT pas-
BHBAeTcsl 1o OHOTHTY M MNOJEBLIM linataM. B HeKoTopbiX yuacTkax ¢
MYCKOBHTOM AacCOLHHPYET aJnLOHT, pasBHBalOUHiicA MO IJIATHOKJasaM, H
pyTua, obpasylouiniicss npu 3ameltennn 6unotura myckosutom (Jloces, 1939;
Abayvanaes, 1947; Xampadaes, 1952; 1958; AGayanaes, Xampabaes, 1954;
Baiimyxamenos, 1954; Azumos 1970 u ap.). Conepanne MycKOBHTa B HA3-
BaHHHIX nopoaax aoctiraer 10—15%.

AGcoMOTHEI BO3PACT NOCTMATMATHYCCKOTO MYCKOBHTA, ONpee/eiHsil
Ka.ii-aproHoBuiM Mertoaom B jdadopatopui UTull AH Y3CCP, caenyiouiuii:
u3 rpeiiseHos (Cuntad, Cesepunii Hypartay; Yawnraanw, 3upalGy.nakckie
ropot) — 180—197 mau. aer, us nermarntos (Kermenuu, 3upabynanckie
ropel) — 191 MaH. Jet, n3 30Hb KudbOeprurnszawmn (Kapariode) — 229
MaH. Jer (Xampabaes, 1957; Maraner, Xampabaes, u ap., 1962). Bospacr
CEepPHLHTA H3 OKOJOPYAHLIX MerTacoMaTHTOB Aamanabika — 301—309 mun.
JdeT (Fososanos, 1974).

Pykcur—K (ALCr), |AISi;0,] (OH, F),

XpoMmcosepxKalllasi pasHoBHAHOCTb MYCKOBHTA — ()YKCHT — H3BCCTHA
B pviaonposisienin kopyHiaa B Mauawrysapckux ropax (Mycun, 1957), B
cypbMsinoM  pyponpossienny  Koknatac B Llentpansusix  Kblablikymax
(Paxmaryanaes, 1969) n B 30Hax JAHCTBeHHTH3allMH B MaJabryvsapckux n
Cesepo-Hypartunckux ropax (I'amances, Mycaes, 1965).
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@ykcHT He o6pa3yeT KPpyNnHbIX CKONJEHHI.

LiBer MuHepana naympyaHo-seqensiit (Kokmarac), cepoBartsiil, rony6o-
Barto-sejeHbil (Maabrysap). On o6pasyer menkue (0,1 mam) GecropsiouHO
OpPHEHTHPOBAHHBIE JHCTOYKH M YewyikH. B TOHKHX JHCTOYKAX MOJYNpoO3-
paunblil. Baeck crekJanHBI 10 MepJaMyTPOBOro, CnaiiHOCTL COBEpIIEHHAS,
TBEPAOCTb OKOJIO 2, yaeabHblit Bec 3,16 (Maabryzap) u 2,95 (Koknarac).

B maudax cnabo mieoxpoupyer: no Ng — HaympynHo-sesedniii, Np —
cBeTJI0-3eJleHOBaThif. Yracande npsmoe Ng=c. [lokasatenu npenomjeHus:
Ng — 1,594, Np — 1,574, Ng—Np=0,020 (Koknarac); Ng — 1,594—1,600,
Np — 1,591—1,594 (Maasrysap); Ng— 1,590; Nm — 1,585; Np — 1,555;
Ng—Np=0,035 (Cesepnniit Hyparay).

B dykcute n3 Koknartaca xumanaansom ycranosiaeHo 3,34% CryQOa.

CnexkrpaJbHBIM aHalH30M MHHepana u3 Mausrysapa n Koxnaraca,
KpoMe OCHOBHBIX KomnonenTtoB,— Si, Al, Cr, K, Na BuisiBJeHsl npuMecH.
Ocobo caeayer oTMeTHTb BbicOKOe copepxanne V (n%) B muncpane us
Manvrysapekux rop. Ha ocHoBaHui aHOMAaJBHOTO JUISL (PYKCHTA CEPOBATOTO
LBETa MOMKHO MPeAno/OKHTh, UTO ITOT MHHEpaJ NnpeacTaBasieT coboil XpoM-
collepxalluil POCKO3IHT, AJA KOTOporo Takoil LBer xapaktepeH. Ma apyrux
3JIeMEeHTOB-TIpHMeceii B MaJabrysapckoM ¢yxcute ycraHoBaensl — Mg, Ca,
Ti, (0.n%); Fe, Cu, Ga, Ba (0,0n%); Ni (0,00n%), B Koknmatacckom —
Mg (~1%);Ca (0,n%); Fe, Ti, V, Ba (0,0n%).

B MaJabrysapckux ropax ¢ykcut obpasyer ToHKouellyiluaTble MpH-
Ma3K# B CKPBITOKPHCTAJIHYECKOM YEPHOM H3BECTHsiKe B aCCOLHALHH C KO-
PYHJIOM, KBapIleM, MATHETHTOM H CEpPHLHTOM.

B Cepepo-Hypatnucknx ropax ¢ykcuT nmpHypoueH K 30HaM JHCTBEHH-
Tnaawin. PasBuBaercs no XxpoMunuHeaIniaM.

denrut—K (Fe™ Mg) Al [(Al, Si)Si, O, (OH, F),

CymecTBoBaHHe (PeHrHTa BbLI3bIBA€T COMHEHHe Y HEKOTOPBIX HCC/Ielo-
sarenei. X. [rpyun (1962), VY. A. Oup u np. (1966), A. K. Boaasipes
(1937) denruTomM HasbiBaloT MYCKOBHT, oboraulenuwiii Si (Si:Al>3:1), Fe
u Mg. JI. K. BoromosioBa (1959), nepecunrtap MHOro4Hc/eHHble XHMHUECKHE
daHaqan3bl PeHrHTa Ha CTPYKTYPHBle (OpMYyJibi, BHISIBHJIA, YTO OHH HE OTBe-
4alOT 3JeMEHTAPHEIM CTPYKTYPHBIM TpeGoBaHHsIM, Tak Kak oOHapyxKHBAIOT
HEJOKOMIeHCAIHI0 3apsiloB. B CBA3M ¢ 3THM OHA CuHTaeT, 4TO BblAeJeHiHe
denrita Kak ocoboro BHAA CAIOAB OCHOBLIBAGTCSI Ha pacueTax aHaJi3oB,
NPOBEIEeHHBIX HA HEUHCTOM MaTepHaje ¢ TOHYAHIIMMH BPOCTKAMU KBaplia
He BnaBasicb B AMCKyccHIO O CyllecTBOBaHHH (DEHrHTAa KaK CaMOCTOSTElb-
HOPO MilHEpaJa Wl npejacTaB/siiollero coboil ToHKHe NPHPOAHBIE €ro CMecH
¢ KBapuem, Mbl YCIOBHO OTHECTH K HEeMY PA3HOCTH, OTBeYalollle 10 cocTaBy
(henruTy, H A9 KPATKOCTH NPHMEHSIeM 3TO Ha3BaHHe,
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Denrnt n3apecred B HaTkaao-KypaMHHCKHX TOpax: MOJHMETAVIHYECKOM
mecTtopomaerin Capnob6 (Ennkees, 1956) n rpeilseno-peikoMeTanbHBIX
Caprapnou (no aanusiMm M. H. T'osoposa), Bapkpak (nauuwie B. B. Lly-
BAJIOBd) .

Denrur obpasyer naoTHBIE CKphiTOuellyilyateie 1 uewlyiduartbie pas-
HOCTH s10JIOYHO-3€/ieHOr0, 3eJeHOro I ceporo Heera. YaeabHblil sec 2,81
(Capno6).

TaGauna 61

Xumuyecku# cocras deHrdra

Capaod I Tonaanan ! Caprapaon | Bapxpak
Komnouneur =
osp.2it | a2 | 3 70 | esm
Si0, 52,00 51,42 41,85 43,65 40,75
TiO, — 0,22 0,28 0,45 0,62
Al O, 25,11 27,30 24,57 30,94 24 .37
Fe.O, = 430 — 0,19 0.10
FeO 4,89 — 11,62 4,25 9,79
MnO — 0,01 0,60 0,20 0,45
MgO 1,68 1,35 1,53 2UTS 4,20
Ca0 1,80 0,21 3,13 0,21 0,80
K.O 8,64 9'70 7.81 8.54 q,78
Na.O 0,94 0,17 3,08 0,90 0,52
Li:O - — 0,42 0,80 2,80
Rb.O - — — 1,36 2,46
H.0* 4,87 5,35 3,04 4,65 3.00
E - - 2.56 0,98 2,10
Cymma 99,93 99,50 100,47 99,87 101,24
—0 =1, = = 1,08 0.41 0,84
99,39 a9, 46 100,40
JlaGopatopus HIul” AH Mr y3CCP|
YaCcp
AHaNHTHK T. M. Cykon- |T. T. MyxoBa
K11
ArTOp Ennkees, 1956 |II. A. Caxop M. H. Toso-|B. G. Llysa-
poB J0B

Mpumenvanne O6p. 2711 — a6a0"1n0-3eaenpli NA0THRIT (PEHIHT H3 OKONOPYIHBLX
METacoMaTHTOB MOTHMETANINIECKOro MecTopos aennsd, 2679, 2681-—denrur u3 rpeiizenon

[Mo xumMHYeCKoMYy coctaBy (EHriT COOTBETCTBYET Pa3HOCTH ¢ MOBbIIIEH-
HbIM coftlepxannem SiO, (Si:Al=3,2—3,5) n FeO, Fe 03, MgO, Ca0. ®en-
THT H3 rpeiizeHoB nmeer npuMech LixO mo 2,80% u RboO 1o 2,469%
(raGn. 61).

Ha noaunmeraninueckom mecropoxaennn Capno6 n meanom JlxunaaH-
Akl EHTHT MpHYpoueH K OKOJTOpPYdHbiM MeTacomartutam, Ou ofpasyer mces-
JOMOPO3BL 10 1OJIEBLIM WINATAM M B NEPBY Ouepeib M0 MIArHoOKJIa3aM
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8 H3MEHeHHBIX rpannT-nopdupax n rpanoanoput-nopdupax. Muiepan rec-
HO ACCOUMHPYET ¢ METACOMATHUECKIM KBAPIEM i IHPHTOM (Ennkees, 1956).
Ha rpeiisenoBo-penxoMeTtanbiblx Mecropoxaenusnx Caprapaod n Bapkpak
(peHTHT charaer NpOKHIKOOGpa3Hble BbIAEACHHs H HeDOJbIIHE THe3ja.

Pockoanut—KV, [A1Si;0,] (OH),

Pockosaut B npeaejax Yadewncrana OTMEUACTCsl B HECKOJILKHX MyHK-
tax: B Hypartuscknx ropax (Apyctamos, A6nyanaes, backaxos, 1947; Apy-
cramos, bapnanos, 1951), Llenrpaavubix Kbisblikymax  (Kounbkosa, 1958;
[lymckuii, 'opynosa, 1967).

Munepan ciaaraeT MeJkoyemyiiyatble C/JI0IHCTLIC arperaTthbl, pasMep
vemwyek <0,02 mm, pexe 0,02—0,04 n no | mu. Llser pockosanta H3YyM-
PVAHO- N eJTOBATO-3CACHLIl, TBEpAOCTb 2,5, 6Jeck CTeKJSHHBI, cnainocTs
coBepmeHHas, vieabHbifi Bec 2,82 (Hyparay). Meraxpomatuam MuHepaJa,
HaO I01aBUINIICA 1IPH OCBELUEHHH BHAHMBIM CBETOM KBAPLEBO-PTYTHOH JiaM-
Nbl, NMOK43aJ H3MelNeHHe eCTECTBEHHON #pKo-3eeHoli OKPackH /10 CHpeHe-
BOIl, B OTVIHYHE OT (YyKCHTA, KOTOPHIT NpH  3TOM mearteeT (YKIOHCKHI,
1941).

Munepaa AByocHHI oTpHuaTebHbIT, nokasaTean npelomaenus: Ng=
=1,614, Nm=1,610 n Np=1,570; —2V =27°. O6aanaer scHLEIM TICOXPOH3-
mMoMm: 1o Ng— 3eaeHsblil, mearoparto-senenblil, no Np — roayboearo-3ee-
uoiil (Hyparay), Nm= 1,680 (Kbi3bl1KVMBI).

XuMHuecknil cocTaB y30eKHCTAHCKOTO POCKO3IHTA H3YYeH HeLOCTaTou-
Ho. Mmetomniica ananus munepana n3 HypaTtu noxasniBaeT J0BOJILHO HH3-
Koe coacpxanne B Hem V.03 (B nepecuere 3,65%), n3 Kbsbukymos —
OoueHb BbICOKOE (0K0J0 25) 3a cueT npHMeceil APYrUX BaHalHEBbIX MHHepa-
Ja0B. BepositHO, cocTaB POCKO3IHTa HeNnoCTOsHEH, ¥ cojlepxKaHie B HeM Ba-
Hajiis 3navunTeablo Konedaercs.

Kounonenm Hannbte llepeciem na ITpuarevanue
dHaAN3Q 100% cocmaga

K.O 3,96 5,46 [Mpn nepecuere
Na,O 2,73 3.76 JaHAAN3a Ha YMC-
MgO 1,56 2,15 TOE BEecTno He-
FeO 2,81 3,87 kawouen T10.,
Ca0 0,40 0,55 HAXOAAULHIICH B
ALO; 23,11 31,87 nyjae pyTHaia, no-
V.0, 2,65 3,65 Teps OpH NpoKa-
Fe.O3 1,21 1,67 JHMBAHMI, BBI3BAH-
Si0, .)-,?l) 42 21 Hasi cropasmuem
TiO, 2,97 = OpraHniecKoro
HaOF 3.-49 4 81 nentectsa, 1 Si0,
H, 0~ 0,78 — B BIAE KBapLa
1. n. 1,62 —

Cyuwma a9 59 100, G0
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CocraB MHHepada n3 APYrux oObEKTOB OXapaKTePH30BAN CHEKTpalb:
HbIM aHaau3oM. B muuepane MmHoro npumeceii.

Codepowanue, Hypamay Nbtapraxyao Tackazzan
sec. %

Muoro Na, K, Al, Si, V  Na, K, Al, Si Na, K, Al 8i, V

~1 Mg, Ti, Fe \

0.n Ca Mg, Ca, Sr,Ba  Cu, Ba

0,0n — Ti, Mn, Ni Zn, Sr, As, Cr

0,00n Sr, Ba Cu, Be, Fe Ag, Pb, Mn, Fe

Ha xkpusoii narpesanns pockosauta u3 Hyparay ormeuaerca tpn k-
sortepmuuecknXx sdpexra. Ilepsulil, nandosee HHTEHCHBHBI, mpu TeMmnepa-
Type 660—665° coorBerctsyer okueierno V.03 1o Vo0s. O6 stom cBuie-
TeJbeTBYeT HaMenenne npi 700° iBeTa Nopomika MHHepajda OT TEMHO-3elie-
Horo jo Gyporo. Bropoit, Goaee caabuiii, npn Temmnepatype 950—970°, ot-
Beyaer npolleccy KpHCTaaan3auum paHee oOpa3oBaBlierocs sellectsa. Tpe-
THi, npH Temnepatype 1000—1025° cBasan co cropanueM yraucro-rpaduro-
BOTO BelllecTBa.

Pocko3anT npuypoueH K HHIKHENANe030iCKHM  YI/IepOAHCTO-KpeMHIc-
ThIM 4YepHLIM caanuaM B 3anagnoMm VYaOexkucraHe, NPOTATHBAIOUIMCH B
BHJI@ HECKOJbKHX MOJ0C B CYOIIHPOTHOM HAampaB/JeHHH Ha MHOTO JeCHTKOB
KHJIOMeTPoB. B Hix oTMeualoTes KpynHbie JHH3BI, 000ralleHHble POCKOIJIH-
ToM. PockosauT cpean KBaplleBoit Macchl oGpasyeT TOHKHE HEPOBHBIE [1PO-
caoedks (Llenrpanbubie Knisbiikyme). Ha kontakrte ¢ rpaHuTOHZaMH c1aH-
Ilbl OCBeTJAAIOTCA H NPeBpallaloTcs B POTOBHKH H B HHX POCKO3JHT CTaHO-
BHTCH OoJice KpynHouewyiivaToivm (2o | mm) 0 HaXOAHTCH B TECHOM Cpac-
TaHuN ¢ rpaUTOM B MapareHeTHUecKofl ACCOUHALMH ¢ Kpaplem, 6HOTHTOM,
MYCKOBHTOM, PYTHIOM, cheHOM, IMHAOTOM.

I'pynna 6uoruTa

daoronut—K (Mg, Fe?' ), [A1Si;0,] (OH,F),

daoronuT ofpasyer cepHIO TBEPAbIX PACTBOPOB MeXKAY aHHHTOM —
KFe_.fl [AlSi;0,q] (OH), M KpaiHuM MarHe3naJibHbIM YJ1eHOM

KMg; [AlSi3Og] (OH).. K paoronuty npHHATO YCJAOBHO OTHOCHTb Pa3HOCTH,
B KOTOpHIX BenuunHa orHoumenuss Mg:Fe Goabuie, yem 2:1, a ecau oHO HHXKe,
TO Munepas cuprtaercs GuorutoMm (JIup ¢ coaBropamu, 1966).

B npeneaax Yabexkuctana ¢uoronnt nssecteH B KypamHHCKHX ropax
(Apanos, 1936; Kopoaesa, 1941; Tlpotoabakonosa, 1959; Japukos, 1959;
Monceesa, 1969; bananos, 1965; Hemanaos, 1959; Kopo.aes, Kopouaesa,
1966), Uarkaasckitx (Axrupeii, 1935; Tarapckuit, 1937; Ulecrakos, 1941;
Baranos, 1953), Hypartusckux (Backun, Mscunkos, ®aopeunckuii, 1936;
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Msacunkos, 1937; Caxonenok, 1967, Tposinos, Boposann, 1969, Kyuykosa,
Hemauaor n oap. 1971) n Kyasaxyxrayvexnx ropax (Unerakos, 1933; Xam-
paGaes, 1969; naunbie K. M. Kpovckoii).

daoronur obpasyer kpynuo- (2—4 cm) u meaxorabantuateie (0,5—
—2 MM) IICeBJlOreKkcaroHajJibHble KPHCTabl H TOHKOYellyiluaTble Pa3HOCTH.
Kpucranapl pacuienyisiioress no coBeplieHHoil cnailHocTH na ToHYaitine yn-
pyrie MIacTHHOUKH.

Munepan TeMHo-3eJieHblil, KpacHOBaTO-Oyphblii, H3pe1Ka OeclLBETHBIH, B
Kypamurckom xp. sesenbiil. Yaeawnwil ec 2,71 (Haxnait n LlenTpanbHeiit
Kancait), 2,86 (Aareintonkan), 2,70 (Iussae), 2,88 (Akram), 2,857 (Cy-
cunren). Tsepnrocts 2,6—3.

Ormeuaercst HeKOTOpOe KoJebaHme ONTHUCCKHX KOHCTAHT MHHepaja B
CBSI3H C HEMOCTOSHCTBOM ero coctaBa. Munepas ABYOCHBIII OTpHILATENbHLIH
¢ ouenb ManbeM yraoMm 2V (0—I10°). OxkpameHHble Pa3HOCTH MJICOXPOHPYIOT
B 3eqaenblx # GypoBathix ToHax. ITo nokasareasM npeiomaenust (pJOrOMHTE
COOTBETCTBYIOT MaJloxeJe3HcThHM pa3HocTam (tadJa. 62).

buoronuTbl H3 MarHe3HaJbHbIX CKAPHOB XapaKTEpPH3VIOTCS TNOHHIKEH-
oM copepxaniem FeO u Fe.O a ua rpeiizeHoB — nosbiieHHbIM. Comep-
JKaHne 1uesovell 3aHHKEHO, BO3MOMKHO, B CBS3H C YacTHYHON XJOpHTH3a-
nueil aHanauaupyeMmblx pasHoctell, OTmeuaeTcs nNOBbILIEHHOE coaepiKaHue
Li u Rb Bo daroronurax Maiinanrana (ta6a. 63).

CnexkrpaabEbiM aHaausoM Quoronura u3 Kancas n AaManibika BBIAB-
JeHsl mocrossHHble npumecH: Cu, Ca, Ba, Ti, Pb, V, Mn (0,00n—0,n%),
snu3oanuecky Berpeualores Zn, Ga, Cr. daoronHt U3 yabTpabasuTos co-
aepxut npumecd Ni—0,20%, Co— 0,044% (Kpomckas u ap., 1969), a
Bo (aoromute n3 Aamansika umeercs npumech B — 25 /v (Banmanos, Pa-
GUHOBHY U 1p., 1972).

B Yarkano-Kypamunckom pernotie (JOrondtT — xapakTepHHIl MHne-
pas MarHesHaJbHbIX CKapHOB M Kaablndupos (Kancail, Kypycai, lxah-
raabik, Kyprammuukan, Haxnaii, I'asa, Anrsiaronkan, Yokanambyaak, Cy-
CITHreH), MPHYPOYEHHBIX K KOHTaKTaM A0JOMHTOBBIX TO.IL J€BOHA C HHTPY-
3UBHBIMH MAaCCHBAMH CHEHHTOBOTO M CHEHHT-AHOpHTOBOro coctaBa (XKapu-
KoB, 1959).

C ¢aoronutoM B MarHe3ualbHBIX CKapHax 4dccOUMUPYIOT IHPOKCeH
JHOMCHAOBOTO M CaJHT-aBTHTOBOTO COCTaBa, WWINHHeAb, (OPCTepHT, Be3y-
BHAH, TPOCCYJsip, MarHeTHT, Kaabuut (B Haknae — roay6oil), cepmneHTuH,
OGpycHT.

®OronHT 3aMellaer MWMHHeAb W MHPOKCeH BMJIOTL 10 oOpasoBanHs
noJHblX nceBaomop¢os. Cam oH noa BAHSHHEM 6ojee NO31HHX THAPOTEp-
MAaJbHBIX TPOLECCOB 3aMEMIACTCH KJINHOXJIOPOM M aMe3HTOM.

B marse3ananbHbiXx ckapHaXx (uoronut obpasyer ruesjla, JHH3B H He-
Goabliue ckomlennsi (5—35%). B nemoaoMuTH3HpoBaHHBIX NMOpoAax, ciaa-
raloulHX MOLHbIE H NPOTsKeHHble 30HBI, 06pasyer paccesHHYIO BKparlieH-
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OnTuHueckue csoiicTea aoronnta

Ta6bauuwa 62

Mecto BaaTag

XapaxkTepucTHKA MHHepaa

Ng—Np

Astop

Haknaii, AaMaabikckoe
pyaHoe moae
Kancait

Axram

[Tussasl

LllesyykoBka

CesepHupiii Jlnmanranabig
ANTBLIHTONIKANCKOE pyAHOE
noae, Mpilunkkoa
Cycunren, Yramckuit xp.

AswoTiop, Yarkaabekue
ropsl

Cesepo-Hypatuuckuii xp.

Jlsurap, Hypartunckuit xp.

Menkoueuyifuarblii  3e/1eHbiii
B MarxHesuajbHOM CKapHe

KpynHonaactaiyaTbie arpera-
Thi B CKapHax

B KanboMT-cepneHTHHOBOII
nopoJe

B cepneHTHHH3HPOBAHHOM
MarHe3natbHOM cKapHe

B nmHpoOKceHOBOM Marxesuab-
HOM CKapHe

CepoBaTo-3eneHble  YeWwyiikH
B KaJbIUTE

B ckapuax

B nonomure

BrpanaenuocTs B Kanbitnpupe

Ceern0-6ypbiil TabauTuarblii
(moronutT B MATHE3HAAbLHBIX
CKapHax

MeakouemyHuaThle CKOMICHHS
Cpelu CKapHOB H MarHeTHTa

Meakouewyfinateiil go gawo-
PHTOBO-CHOASHBIX METACOMATH-
Tax

B naiike kumbepanTonono6no-
ro CJAIASHOTO NHKPUTA

Yewyifikn B MarHesHaibHbiX
CKapHax

Meaxkouewyiiuatble arperarsl
B JOJOMHTE

0,030
0,039
0,038

0,040
0,038

0,038

0,037
0.036

0,031

(o]
| P T
)

ol ol

WMemanaos, 1959
Apanon, 1936
Wapukon, 1959

3. M. Ilporoabsiko-
HOBA

Wapukos, 1959
Kopoaes, Kopoaesa
1966

Baraaos, 1953

[lIyeanos, 1975
Tpositos, Goposanw,
1969

Caxouenok, 1967

Uemanaos, 1974




Tadawnwua 63

XHmHYecKkH#t cocTas d¢aoronura, Bec,

Llewrpanbini

Kapakws, Mafiaantaanckuft xp.

: Kancaf, r o
KoMIoHenT i'\‘yp:ll:‘l:;cmm Yr(-j:l?n::::au;;].
P ofp. 1827 | ofip. 1921
Si0, 36,10 38,74 38,50 39,84
TiO. 0.06 0,01 001 000
ALO, 20,40 1846 1808 17,93
Fe.O, 1,16 0,21 0.16 1,94
FeO 128 10,32 4.31 0,00
MnO 002 0,64 0.2 0,05
MgO 24,63 13 81 19015 29’62
Ca0 0.60 042 203 1'70
Na,O 0.30 0.60 0,52 0,42
K.O 8.58 830 8 52 740
LiO 0.04 .10 0.37 .
Rb.O - 0.70 0.59 =
H.O 3,50 4,00 4,53 1,14
F 0.09 358 3.00 =
Cymma 95.76 100,89 100,93 100,04
—O=F, 0,4 1,51 1,26
Bcero 096,72 99,38 99,67
KOJ]ﬂ'-IECTBO HOROB B nepecqe're Ha 7 KATHOHOB
Si 2,56 | 2,87, 2,85 2,62
Al Uhaf 400 Al 400 {42k 4,000 a5l 4,00
Al 026 047 0,50 0.0l
Fet? 0,06 0,03 0,01| O,IOI
Fe+? 0,070 9 gal 1,26} 3 60l 0,261 2. 00| — 3,00
Mn e e = -
Mg 2,60 1,52 2.1|J 2,39'
Li e 032 011 =
Ca 0,04y 0.03 0,161 0,22
Na 0.04! 0,85 (),(m] 0,07 0,07} 1,06 0,05}0.78
K 0.77] 078 0.80/ 0.62
Rb M 004 0.03 =
0 9,68 10,00 10,47 9 62
OH 1,54 206 0.83 0,50
F 0,02 0'87 0.70 =
Mg:Fe 37,43 2.73 8.11 -

[Mpumeuanne OGp. u3 Llentpassnoro Kaucag—rekcaronaib-
Hble NAACTHHKH 3edenoro (AoronnTa B MarHeanaibibix cKapuax. naGo-
patopust LIHUTPH, anaantuk B. E. Kyreiinukos (Apanos, 1936); o6p.
1927, 1921 —wveakouewyituareii Gaoromut Bo (PIOOPHT-CHIOAANBIX Me-

racomarurax (llysaros, 1975). o6p.

3elenonatei  oTTenkoyM (aoronut, rabopatopus 'MH
awaautug (L 7L [puxuasko (Batanos, 1953).

3 Cycunrena—6ecupeTinii ¢

AH ¥3CCP,



Hocrh paszmepom 0.5—1 My B KaAwLuite W BUACAHCTCS N0 TPAHILAM €ro
zeper (0,5—10%).

lanbka 1€10J0MHTH3NPOBAHHOIN NOPOALI € BKPanJIeHHOCTBIO (hJaoroniu-
Ta 11 opecreputa obuapyxena M. M. Monceesoil 8 Takean cpean 6aszasb-
HBIX KoHTIoMepaTos wypadcalickoil coutol (P)).

B 3anaanom Ysoexucrane (Jlsiurap, Kaawra, Teim, Akkyprau, Xacau-
rene, Murnuke, Kottrauwr w ap.) faoronut BerpevaeTcss TakKe B MarHe-
3HAMBHLIX CKapuax B BHAC PEAKNX MCJIKNN uewryek (a0 1,h—2 mm) u emn-
HHUHBIX TPOKIIOK MOIHOCTBIO 10 1,5 ¢ BMecTe ¢ rpaHaToM 1f Be3yBHAHOM,
amiubooM u cepnentnronm. Mecramy on 3amemaercs nenunHom (bBackumn,
Msicunkos, ®aopencinii, 1936; Caxonenoxr, 1967; Kyuykosa, Hemanaos n
np.; 1971).

Daorcnur B vawtpaGaszutax serpeven B Cesepo-Hyparunekom xpetre
B aaiike knméepantonogobHoro caasHoro nukpnta  (5—25%). daoro-
MHT —— MOCTMATMATHUCCKHIT MHHepaJ, oH 00pacTacT M BRJIOUACT B CeOst
OO BHIHIICTBO MUHepa o8 nopoist (Tpostuon, boposaun, 1969).

B ropax Kyabukykray, no nanusim K. M. Kpomcekoit, Tonkoradaurua-
TRIE arperathl (UOTONHTa BLINOJIHIIOT MPOMEAKYTKI MCKAY HopomooGpa-
SVIOULIMIT MITHEPAJAMIL 1§ 4ACTHIO 3AMEWAaT HHOTHT B HEKOTOPLIX YJLTpa-
Gasnrax.

Buotar—K (Mg,Fe’ ), _, (Fe™ AL Ti) | (Si;_,; Al _; 5 0] (OH, F),_,
Na-6uotHT, Li-6HOTHT, cHAepodHIIHT, JenHa0MeNaH

B sunepanornn GHOTHTOM TNPHHATO CHHTATH MEJIE3HCTYIO CIHIOLY, Ve-
JOBHAsI Tpannia KoTopoll ¢ (JorenutoM OnNpeaciasercss aTOMHBIM OTHOLie-
unem Mg:Fe<2:1. B Gunoturax BoACTIAeTcs HECKOALKO Pa3znoBHIHOCTEI, 13
KoTopblX Handosee Goratas :keaezom (Fe'?4Fet?) nasvisaercs nenugome-
Jdanom. Bruotntil ¢ nnaknm cotepmannem Mg, Boicokium Fet® n vuskum Fet3
otioeat ¢ cuepeduaauty (up u ap., 1966).

BuotnT orHocHTes K 4HCIY WHPOKopacnpocTpaleHHNx MHHepaaos. B
Y30ekncraiic oH BeTpeudercs B caMoll pa3HooGpasHoil reogoriueckoll o6-
CTAHOBKE — B MarMaTHueckHX Nopoaax, B NerMaTntax, pertoHajbHo-MeTa-
MOD(HZOBAHHBIX CJIaHILAX THAPOTCPMAJBHLIX METacOMAaTHTAX H rpeliseHax.
NapakTepucTnka MHHepata TPHBOAHTCS PA3LCIbLIO 110 BLUICAEHHBLIM IeHe-
THYECKNM THIAM.

buotHt marmatuyeckoro tmna. Mayuenw raasusim oGpazom B HHTPY-
3UBAX CPEIHe-BepXHeKapOOHOBOTO 1l MepMO-KapboHOBOTO  MATMAaTHYCCKHX
KOMIIJIEKCOB, rocnojcTByolux B Yabekucrtane. B Yatkano-Kypamuuckom
peruode 3tc Kapabamwcknii, Axunucxiii, lapacckuii, bamkpisuincailckui,
KapaGayckuil, Anmaasikeknit (cuennro-guoputonnil), Ynmranexuii, Kom-
marncaitcknit, Capraprouckuil, Hentamexufi HuTpysnsu, B 3anaanom Vibe-
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Kictane — AKrayckuil, Ycrykckuil, Akuonckuit, Axmasapckunii, 3upaly-
qgakckuit, Komkynykekufi, [laiinaposckuii, Kapatio6unckuit, TamapHckuid,
Toc6ynaxcxuit, Taywanckuii, Ketursipekuii, B OxKH0-I'nccapekom paiione—
Tynosanrckuil. BoJbWHHCTBO MHTPY3HH OTHOCHTCS K Mesabuccanibnoil da-
nuy ray6unnoctn  (danumos m mp., 1968); MaccHBB 1epMO-TPHACOBOIO
Kommiekca Yarkano-Kypamor (baGaiitarckuii, Hapkacapexnil) — K cemeil-
cTBY (paunit mannx raybnun, a nokemOpuiickne B I'mccape (Cpeane-Ypyk-
JHHCKHI MaccuB) — K abuccadwHofi aumi. Buoturel n3 nocaeanux mac-
CHBOB H3yueHLI caabee.

KoanuecTBo 6HOTHTA B OMHCBLIBAEMbIX FPAHHTONAAX Cjeayiollee: B IHO-

purax, Kkpapuepnx anopurax — 8,7—20,5%, rpanoanopurax — 3—12,8%,
rpannrax — 2—5%, aasckurax u aAACKHTCHAHLIX rpanutax — 1—3% u
MeHbIIIe.

Miuuepas BbiieqsieTcst B BHAE IJIACTHHYATHIX I TAOGJAUTYATEIX KpHCTAa/l-
aoB pasmepom ot 0,2—0,3 1o 2—5 mm. B noppupoBuaHbix nopoiax geHo-
KpucTel 6HoTHTA gocturator 1,5-—2,0 .

Llger depHbiil, HuorjAa ¢ OypoBaTo-KPacHbLIM H 3eJeHbiM oTTeHRoM. st
G61OTHTA ¢ NOBLINEHHBIM CONEpPMKAHHEM THTAallda XapaKkTepHul OypoBaTO-Kpac-
Hule pasnoctH. MuHepaa o6GJazaeT BecbMa COBEpPUICHHOI  CHNANHOCTDLIO
no (001).

BHOTHT onTHuecKH OJHOOCHBIH, XOTS B OTACILHLIX CJayuasX (MHTPY3H-
BBl foro-zanagnoro Yarkana) seauwununa 2V pocruraer 8—12° [Isynpesom-
aenne Bapbupyer ot 0,021 go 0,045, XapakrepHsyeTcs peskiM IJIeOXpoH3-
MoM, o Ng — or OypoBaTo-KpacHoro, T€MHO-KOPHUHEBOIO, TeMuo-0yporo
10 1NOYTH YePHOrO HeNnpo3payHoro; mo NP — OT CBETN0-KOPHUHEBOTO, MKeJ-
TOBATO-3€JeH0ro, GJenHo-xKearoro Ao GecuserHoro. Cxema abcopOunm:
Ng =Nm>Np. [Nokazarejnn npejoMmIeHuss OHOTHTA 113 Pa3IHYHBIX HHTDY-
3HBOB 3HAUHTENbHO KOJEOJITCS B CBA3H € HENOCTOAHCTBOM COCTaBa MMHe-
paaa (ra6a. 64).

HM3yueHsl TepMoJIOMHHECIlEHTHBIE CBOMCTBA Mopojgoobpasyiollero 6HoO-
THTA M3 TFPaHHTOMAHLIX nopox TamjawsHckoro maccnBa B LlenTpainHeix Kbi-
seiikymax (Buraesa, 1966). Bce obayuennble ofpasubl AaioT MaKCHMYM
TepmomioMinecuenun npu 80—90°C, xpome toro, npu 140—145° ypenuun-
BaeTcsl HHTeHCHBHOCTb BbICBEUHBAHHSL.

JInst XapakTepHCTHKH XHMHYECKOTO ¢OCTaBa CAK 13 TPAHHTOMAOB ¥3-
fekncTana HCnoib3oBaHbl 26 AHAJMM30B OHOTHTOB, BBIMOJHEHHBIX B XHMH-
ueckoit naboparopun UI'nl' AH Y3CCP (anaautuxn E. . Kacpanosa,
T. M. Cykonkuna, A. H. Xan). Pesyabrarbl XHMHUECKHX aHaJdH30B CJI0]L
llepecyHTaHbl Ha CTPYKTYpHLIe GOpMyJbl H3 pacueTa Ha 7 aTOMOB KaTHOHOB
MeTOnOM 3apsigoB (Tabd.a. 65, 66).

Boasmunerso 6Guotutos us rpasntonnos Kaparwo6Guackux rop, Yart-
KaJbCKOTO H ['necapckoro xpeGTOB OTHOCHTCS K HCTOHHT-CHAEDOPHINNTOBO
cepun ¢ npeoGaapannem cuaepoduanuta. K annur-daoronutoBoil cepun
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lMokazaTean npesoMieHHS

Ta6anua 64

OHOTHTOB H3 PA3JHYHbIX HHTPY3HEOB

HuTtpy s Ng=~Nm Np Anrop
Yapkacapckuii 1,649—1,705 . A, Jlucuunua
n Ap.
AKYHHACKHIT 1,663 — n. M.] Bojosukona
Baukpianiacaiickiil 1,6304 —
Yuareuckui 1,630 — K. ¥. Vpyubaen
[laiigopascknii, Maiinantaisckuii 1,643—1,644 — LI. P. Pacyaos
Jananno-Kapamazapcknii 1,665 — B. Wi. Aiizemmnrar
Kapuabcinn 1,665 —
KoHrtauicxkuii 1,672 1,641 . I'. Jlnxoiizos
AKTayckuil 1,688 - M. U. Wemannos,
A. C. banaxnna
Jlailky CHeHHTO-AHOPHTOBLIX NOPQUpPH- 1,646 - B. W. Aizemurar

ToB KypamuHCkoro xp.

Illypabcaiickass cBUTa Ha CeBepHOM
cxaone Kypamnnckoro xp.

Manane unTpysun Aamaabika

KyMblIKaHCKHT WTOK (JIHOPHTHI, Fpa-
HOAHOPUT LI, TPARUTHL)

ARUuHCKRIT (THOPHTHE, TPAHOJAHOPHTHI)

bBamxsssiicaiick it {rpaloliopuTil)

Kapabayckuii MaccuB (rpaHoiHOpHTLI)

Koabakasikekuii Maccus (rpanoadopi-
Thi)

3anaano-Kapamasapckuil 6atoant (rpa-
HOAHOPHTHE KAPAMA3aPCKOro THIA)

Saunapuo-Kapamasapekuit 6aroaut
(nopphup osnanbie agamenantb Koi-
ablacailckoro THna)

Axrauwickuii B Kapwaunray (rpadofno-
pHT-nopdups)

Masime MHTPY3HH FPAHOAROPHTOB
Jknaanas (KYOHANHCKIH TH)

Osicaitckni maccus B Kapwanray (6no-
TUT-TYPMATHHOBLIE TRAHNTHL)

CyKopcKHil (rpauuTor)

Kapnadckuil

Kaparwbunicknii

Hentpanuuo-3upabynakckui

1,626—1,638

1,652—1,659
1,647—1,654
1,635—1,640
1,640
1,647
1,639
1,638—1,6495

1,637—1,640

1,6386
1,640
1,6365
1,6575
1,652
1,652
1,640

1,684

1,600—1,615

(I

M. X. Xampabaes

H. B. Benon

M. W. Wcmannos,
A, C. Banaxuua



TaBbaounua 65

XHMHUYECKHIT coCTas OHOTHTA H3 TPAHNTOMIHBIX HHTPYIHIl, BEc. Y,

HiuThaghCRIe rops

Kosmonent ‘\l”m“\;llltxlllllmt o C”‘i';;’[‘.’{.ﬂ:_"”'i L‘:W 1_“’;"",'“ LU apaceikiis i i ICapakus- Bupipatk-
U“‘:“;lﬁm'm ‘ Pl-i!"l'f'-t;!"iillillp TP lnnw]wm ”mrf[‘&"w nnﬂ_:‘-;gn. ‘:J?lh“l‘nnr zllji:l\;"l‘ll-l:lﬂltw;l IIm:lI\I';f'l'-l_‘Hl
rpanit, oop. 26
S1O; 37,02 36,70 34,25 36,12 36,23 36,29 a7,51 36,46
TiO, 2,066 1,30 3,05 2,16 3,40 2,02 1,40 3,60
AL, 20,04 17,01 20,53 20,14 14,00 16,75 19,79 14,06
Fe,Oy 3,03 3,10 2,97 1,22 4,057 3,67 ] 28 3,62
FeO 15,20 18,90 15,35 18,00 16,75 21,90 22,35 17,06
MnO 0,30 1,61 0,37 0,30 0,84 0,48 0,96 0,90
MgO 11,88 10,30 12,24 &,66 10,00 3,61 1,36 9,78
Ca0 1,80 0,10 1,10 1,90 0,58 0,28 0,35 1,26
Na,O 0,13 0,28 0,08 0,13 0,20 0,23 0,29 0,11
K.O 6,69 7,61 ],04 6,39 8,00 9,52 9,20 7,56
+H.0 2,11 3,80 2,20 3,67 3,20 2,40 1,80 2,70
B 0,30 0,50 0,42 - 1,75 2,30 3,25 1,25
PO — — — 0,00 0,40 0,11 0517 0,50
I, nom — == — - - -~ = =
Cymwma 100,86 100,21 100,60 99,78 99,02 | 100,45 99,72 99,16
—0O=F, 0,13 0,21 0,18 - 0,73 0,96 1,32 0,52
Cymuma 100,73 100,00 09,42 — 99,19 99,50 08,40 08,64
Obmas wenesnc-
TOCTL (MO, %) 47 .5 53,9 45,5 52,5 - - — —
Ng 1,652 1,654 1,654 o — _ — —
AsTtop Y pyudaes, 1970 Koasipes w ap., 1972




IMponoan, Tadapum 635

Kypamumernuit xpeGer

Hyparnucune ropnt

Hapracapewnis (P—T,)

AxTayesnis smacens (C,—P))

honnaHr ABTCHEHTONAHRI PPaHAT rparoanopyt (C—P) GHOTHTOBNIT FpsE 07
29 6 TR 0 s _[ 811 8027 8311 8331 5179
Si0, 34,12 34,20 35,16 37,38 38,90 37,48 37,56 36,82 36,76
TiO, 320 3,26 3,07 1,79 2,41 3,07 2,91 3.7 3,26
ALO, 15,12 15,78 14,24 21,73 17,33 15,03 17,42 17,45 15,69
Fe.O; 3,43 6,19 4,13 3,32 5,22 3,23 3,43 AL, 5,02
FeO 25,54 20,79 18,71 16,20 16,56 22,32 19‘4—1 16,92 18,00
MnO 1,10 0,93 1,10 0,28 0,56 0,50 0,67 0,34 0,45
MgO 331 6,00 9,32 7,42 6,65 5,72 6,39 7,44 8,20
CaO 0,75 1,26 1,50 1,80 1,40 1,60 0,80 1,10 1,60
Na,O 0,42 0,25 0,25 0,12 0,63 0,66 0,61 0,55 0,55
K.O 6,04 7,68 T 7,13 8,08 8,54 8,80 7,86 7,72
+H.0 2,25 0,60 0,16 1,99 0,83 162 1,61 2,72 2,36
F 1,18 - 1,73 - - == = = —
P,O; — - — 0,25 0,08 Ci. 0,04 Ca. 0,10
i mien: 3,06 3,00 3,15 — — = = - =
Cymma 49,93 aq,94¢ | 100,03 99,41 99,16 99,77 99,68 99,69 99,71
—0=F, 0,50 = 0,73 = = — — - -
Cymma 99,43 99,32 =
Comaa #ejesuc-
ToCTh (MOa. %) 84,5 71,2 57,5 59,3 64,1 71,4 66,3 62,0 60,5
N - 1,662 | 1,665 | 1,655| 1,656| 1,671 1,661 1,651 1,655
Astop Jhweinnina woap., 1965 AznyvoB, 1067




Y62

[Tpogoax. Tadauubl

65

Hypatuuckue ropu

Kapatiobunckue roput

tOmubin Duecap

¥l UenTtpaibho-| Aamasap-
-’\NTHYL"\'“')M“C"'“' 3upadyaar- CKIMil KaparoGunckun (C,—P,) Tynoaaurckuit (Ca—Cy)
(Ca—Pu) ckuit (Co—Pi}| (Ca—Py)
Komnoneur I —
GHOTHTOSLIL FpasIT OMOTHTORBIE TPannT Kl‘;’g:,l;l‘:;”’ "“I!L‘ﬁ';gi:‘l'(’;;ﬁ‘;'ﬂ‘ GHOTHTOBLIT rPaHIT
8779 8358 0 | 4ok 4= | os | s | 1074
Si0, 36,80 37,08 35,75 36,48 36,30 36,82 35,66 35,16 35,04
TiO, 3,69 3,56 3 36 3,07 3 00 2,86 4,0) 4,056 3,06
AlLOy 15,29 15,69 19 56 ]‘J 97 20 10 19,89 20,76 18,84 22 .60
Fe,04 1,63 4 82 3 4.2 1 20 2 41 2 80 1,01 1,23 1,60
FeO 24,12 21,23 1 28 |7 30 17 54 18, 74 21 {)7 21,60 17, [2
MnO 0,50 0,45 0,28 0 36 0 10 0,25 0,29 0,51 0 ,34
MgO 5,48 Tl 8,7] 9,61 8,64 8,89 5,08 6,50 7'53
CaO 1,00 0,80 2,20 2,20 2,00 0,80 1,90 2,20 2,10
Na.O 0,60 0,37 0,34 0,34 0,40 0,34 0,30 0,43 0,47
Hu® 8,95 8,85 7,31 7,00 7,79 7,08 6,50 7,83 6,33
+H.0 1,68 1,91 1 EJU 2 00 1,70 1,90 '_’,7(} 1,60 3,63
F — — — = — — 0,40 0,40 0,20
P.O; 0,05 Can, — — —
IT. o n — —_ = — — — —_ - —
Cymma 99.79 99,73 100,11 99,53 100,09 99,87 100,32 | 100,35 100,02
—0=F, — — - — — 017 0,17 0,08
Cymma 100,15 | 100, 18 99,94
O6uas wemeanc-
TOCTh (MO %) 72,4 66,6 56,8 52,0 56,4 56 7 71,5 66,2 58,0
Ng 1,671 1,661 1,656 1,655 1,6562 1,6535 1,668 1,663 1,657
ABTOp Azumos, 1967 Xampabaes, 1958 XampaGaes, 1970 Kapacesa, 1970




(¢ mpeobnaaanuen aHHHTA) OTHOCATCHA CIIOALI U3 rpaHuTOnA0B HypaTnH-
ckoro xped6Tos 1 Kwusvuikymos, Caiogbl 3 Hapkacapekoro w Babafitarcko-
TO MacCHBOB, HHTPY3Hil 3nasTanH-3upadyaakcKHX rop, a TAKKe 4acTb GHO-
THTOB AKTay 3aHUMAlOT NPOMEKYTOUHOE NOJOKEHHe MekTy 5THMH JIBYMS

CEePHAMH. buorursl us rpaviTa K&pBKblBaH&_VJIb[‘HHCKOFO

maccusa (o6p.

I1314) n anackuronnsoro rpanuta UYapkacapckoro maccusa (06p. 22) mo-

Tabauwua 66

(KONH4ECTBO HOHOB H3 PacyeTa Ha 7 KaTHOHOB)

KoathpuuueHTsl KPHCTANIOXHMHYECKHX (opmya OHOTHTA

I
“gg*;.v sio | AV | aVE | T | Fet3| Fet2| Mn | Mg'| Ca | Na K |oHy| F
26 2.8 | 1,14 | 0,67 | 0,16 | 0,13 | 0,66 0,02I 1,30{ 0,15 0,02 0,66] 1,08] 0,07
7 2,7811,2210,32 (0,07 | 0,17 [ 1.19 [ O 04! 1,16| 0,01| 0,05 0,73} 1,90{ 0,10
45 2,50 (1,50 0,27 ( 0,17 [ 0,17 | 0,94 | 0,02, 1,34 0,10 0,02 0,57( 1,06[ 0,10
379 2,70 11,30 | 0,48 | 0,12 | 0,06 | 1,13 | 0,02| 1,08 0,15 0,03| 0,61| 1,82 —
1308 2,88 [ 1,12 10,19 | 0,20 | 0,21 | 1,11 | 0,05] 1,18 0,05 0,03| 0,80; 1,69 0,43
1280 [ 2,99 | 1,01 | 0.61 | 0,18 | 0,23 | 1,50 | 0,03/ 0,90( 0,04] 0,03| 1,00' 1,31| 0,6¢
1314 3,11 [ 0,80 1,04 [ 0,08 0,081,535 | 0,07 0,18 0,03 0.04 0 97, 0,99] 0,82
59 2,88 ] 1,22 | 0,00 ] 0,21 ] 0,22 | 1,17 | 0,06/ 1,15 0,10 0,01} 0,80 1,42| 0,31
22 12,73 1,2770.20(0,191022] 1,87 |0,01] 0,39] 0,07 0,06| 0,67 1,65| 0,30
66 | 2,70 | 1,30 | 0,17 | 0,19 [ 0,37 | 1,37 | 0,06' 0,71| 0,11| 0,04] 0,78| 1,57| —
320 1271 1,200 — 10,21 ]0.24])1,21] 0,07 1,07] 0,13] 0,03/ 0,76/ 1,65 0,42
5075 [ 2,86 | 1,14 0,79 | 0,19 | 0,19 | 1,02 | 0,02] 0,83] 0,14{ 0,02 0,68| 1,01 —
8014 [ 3,00 1,00]0,50|0,14]0,30]105]0,03 0,76] 0,11| 0,09 0,84| 0,92 —
8027 [ 200|101 [ 0,40 ] 0,17 | 0,19 | 1,48 | 0,03 0,67) 0,14 0,15 0,86 0,85 —
8311 | 2,95(1,05 | 0,57 | 0,17 | 0,19 [ 1,27 | 0.04] 0,75] 0,07| 0,10 0,88 0,84] —
8554 | 2,83 11,17 | 0,45 [ 0,19 | 0,29 | 1,08 | 0,01} 0,84 0,09/ 0,09 0,79| 1,38 —
al78 2,851 1,15(0,28 0,19 0,03 1,17 | 6,03 0,94 0,13/ 0,08 0,76 1,21} —
8779 295(11,05]0,390,2210,091.63 (0,03 0,61 0,09 0,101 0,90 0,85 —
8338 | 2,05 | 1,05] 0,22 0,22 | 0,29 | 1,40 | 0,04| 0,85] 0,07 0.06\ 0,88 1,01
10 [ 2,641,356 0,34(0,19(0,19 (1,07 0,02 0,96[ 0,17 0,05 0,88] 0,94] —
134 2791 1,211 0,59 ¢g,18 1 0,08 | 1,10 | 0,04 1,08] 0,18 0,05 0,68| 1,04} --
Ik | 2,80 20 0,64 | 0,18 | 0,14 | 1,18 | 0,01 0,99] 0,17 0,06, 0,74] 0,85 —
4 [ 2,77 (1,23 0,57 [ 0,17 [ 0,16 | 1,22 | 0,02 1,05{ 0,07| 0,05 0,75 0,97| —
281 (2,78 1,22 (0.28 (0,22 |0.28 | 1,12 | 0,02 0,83] 0,16/ 0,07| 0,65 2,83} 0,10
263 | 2,52 | 1,48 | 0,19 ] 0,24 | 0,07 | 1,41 | 0,03] 0,76] 0,18] 0,06| 0,78] 1,53 0,10
1074 12,60 11,40 | 0,80 ] 0,18 | 0,09 | 1,10 | 0,02| 0,86} 0,17] 0,07 0,62] 1,80] 0,05

TYT OBITL OTHECEHB K JelWjioMe]aHny, a H3 ajaMennrta MallaHTalbCcKOro

MACCHBA — K CHACPOPHIIHTY.
H3BecTHbiMH

MeToLdaMi

onpefeseHa TeMmepatypa KpHCTaAAH3alinu
onornro Oftedahl, 1943, drcerep, 1961). MoxHo BBIZEAHTH TPH TPyMNH
CloA: a) ¢ Hanboabluell TeMmepaTypoil Kpucraaauzauun (750—650°, peako
10 800—850°) — Axraycxoro, Yerykekoro, Akuonckoro, Kuiarsipekoro, Ba-
OAilTATCKOr0 MacCHBOB H HEeKOTOPLIX MATPY3uit Yartkaabckoro xp. u 3upa-
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Oyaak-3uasraAnucKuX rop; 6) ¢ yMCpPCHHON TeMnepaTypol KpHCTa Iu3allinm
(650-—600%) — n3 maccnsop 'nccapckoro Xp. u BoCcTouHOM ¢aa003IPOAHPO-
BanHoii yactii KapaTioGHHCKOro miyTona; B) Haubogdee HH3KOTEMIepaTypHbIe
(600—500° 1 menee) — n3 Tamabinckoro, Taywanckoro n Hapkacapckoro
HHTPY3HBOB. OTHOCHTEIBHO HU3KYIO Temuepatypy oGpaszoBaHiisi HCTOHHT-CH-
gepoduanuto 'necapa MoKHO 0OBSCHHTL CYLLECTBCHHON NpHMeCchIo JeTy-
unx (F, H:O). Hanbonee cuabnas oOpathasi 3aBHCHMOCTb 0OHAPYANBACTCSH
MEKTY TeMnepatypoil KpHCTaMIH3auun 1 o0leil  KeJe3ncTocTblo /oI
. Fe,0y + FeO
‘f " Fe.0, FeO +MgO

B nanpasiaenuii or Godee ocHOBHLIX MOPOL K KHCABM ad.liofaercs
pocT obLLell KeaesncToeT eI/,

Cpeanne xoaebanns oduell xeae3nctocTH OHOTHTOR B OT/AC/ALILIX HHT-
py3usx coctasasior 16—36%, a Memay NOCJACLOBATEIBHEIMH (hasaMil Me-
nsercst na 7—16%, yBeauunsasick B nopogax nosanux ¢asz. Hexmouenne
coctaBasier Tynosmaurckuii macens  (MKOmxuwiii Tiecap), rae, 0o aanHbIM
T. A. Kapacesoit (1970), natuiogaercss yMeHblieHne o0ULell KeIC3HCTOCTH
6unotutos ot 61,7—71,9% B nepsoii gaze no 58,0—62,5 o sropoit. Boaee
crabas npsaMas cBsi3b OOHAaPYKHBACTCS MEMK1y TEMNEPATYPOil H colepKa-
Hiem B caoaax Mn. 3Haunmoil npsMoil 3aBHCHMOCTH TeMnepaTyphl KpHc-
Tajanzaniy OHOTHTOB OT CO/EpyKaHisl B HUX THTAHA He OTMeHdeTcs. YMeHb-
urenne coxep:kanng TiOe B GuoTHTAX mHOCACLOBATEILHBIX (a3 HHTPY3HIl
(Toabynaxcknii, Tamavincknii, Kapabawexnii, Yapkacapcekuii, KapaTio6nn-
cknit, Tynoasaurcknil i apyrune uuTpysusbl) cocrasasitor 0,1-—-0,78% (B
cpeatem 0,32%) (Xampabaen, 1969; Xampabaes u ap., 1972).

[To mepe pocrta rayOuHB CTAHOBJEHHS TPaHHTONAOR B OHOTHTAX He-
CKOJLKO yBeauuuwBaercsi conepxanne Al, Mg, Ti. Bosace noanuie cBegennst
0 3aBHCHMOCTH IMYOHHHOCTH CTAHOB/JIEHHS TPaHHTOMAHLIX HHTPY3iil B Y30e-
Knctate ot ocoGenHocTeil HX coctaBa npuBeneHsl B paGote H. X. Xampabae-
Ba u ap. (1972).

Buorntst cogepmar Muoro npumeceii:

100 (moa. %).

Jaestenmeor- Kypasuncrui Hamrxkaabckuil Sanadrer luceaperui
npusecu DezuoH peeuor Vafexueman PeUOH

Li 150 — 1060 270—1130 520—2252 400— 14€0.
Rb 330—1670 410—1200 855—1354 420—850
Cs 15—63 24—68 20—157 18—57
Tl 4,2— 8,8 2,9—=2,3 =10 -
Be 1,5—-22.7 1,6—12,6 2-27 1-2
Sc 10—40 4-21 30 30—70
Pb 271—73 10—35 15—45 10—18
Zn 110—400 110—430 270—700 120—160
Cu 30—150 5—68 10—-27 6—13
Nb 10—200 430—200 145 —300 70—190
Ta 4—30 1,6—3 10—45 20
Ga 21—45 19—50 8 30—48
Ge 15226 2,5-3,5 3 -
Sn 18 16,5—20 31—=50 4—23 no 83
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Mo 1—3 1—3 5—3 —

W 1,8—2:3 9.3_34 10 o

3 = 500 100 -

3 13 30 =50 30— 84 10—40

Yb — 8§—10 3 -25 1-3

£ 30 30—230 390 40—52

Sr — 120 -

Ba -_ 100 450 170—295

v 32— 80 53— 180 395 42170

Ni 30 10—30 6-20 10—13

Cr - Jo 20 = -

Co 30—75 8—20 5-20 10

Bi 0.4—0.7 = 2 —

Mn 1500— 8800 1800—16€0 2570 —3350 -
Brorut — xapastepubii nopogoodpasyouiii MHHepaa rpaHHTONI0B,

KonnuectBo OHOTHTA B NOPOJE BapbHpyer OT jecsiThiX Jloqefl npolueHTa 1o
10—209,.

Marmarnuecknii 6HoTHT oOpasyer MeJKHe MIAaCTHHOUKI HIAH Tabanuki,
peKke HenpaBHabHBle uemyiiki., Pasmep ux peaxo nmpeswiwaer 0.5 mm. Ilo
OKpacke B NpO3pauHbiX WaAudax CcooTBETCTBYCT KOPHUHCBON  pas3HoCTH,
O6biuno keenomopden no OTHOICHHIO K TJAArHOKJA43y 1 uanomopder o
OTHOWIENHIO K KaJHeBOMY NOJEBOMY IWNATy W Kpapily. BoKpyr 3epen Heko-
TOPBIX BKAIOYEHHIT HABJI01a10TCS TNICOXPOHYHBIE JIBOPHKH.

Miusepan B VMepPeHHO-KHCJABIX TpaHuToMaax (JAHOPHTHI, KBapleBble
JHOPHTLI, TPAHOAHOPHTBI) YACTO [PHCYTCTBYET COBMECTHO ¢ aM(uboaom,
HHOTJA ¢ MHPOKCEHOM, a B TPAHHTaX 0OBIYHO SBJIACTCA CJAHHCTBEHHBIM 1LBET-
HLIM MHHepadoM. BHOTHT conep:KuUT 0OHJIbHBIC BKJAIOUEHHSI AKLECCOPHBIX
3CpeH MArHeTHTa, anaTHTa, IHPKOHA, peXe MOHALHTA, KCCHOTHMA, OPTHTA I
ap. Ha nexotophix yyacTkax KOJHUECTBO BKJIOUEHHI AKIECCOPHBIX MHHEpa-
JIOB HACTOJBLKO BEJAHKO, 4TO OGHOTHT objajaeT CHTOBMAHON CTPYKTypoil. B
nporecce HiMeHeHnst GHOTHT 3aMellaeTCs MYCKOBHTOM, XJAOPHTOM (neHHui),
snuAo0TOM, KapboHaToM, JellKoKceHoM, COLep)HT KeeHoMopgHble 3epHa H
IbIJT€BH/IHbLIC CKOTIJIEHHA ETUpHHi[UFU MArHerTHuTa.

HKenesucroerb €104 B rpaHuTonaax Ysbekncrana B CYLIeCTBeHHOI
Mmepe ofycaoBiena naparedesdncom. s aduccanbnbix rpanntonaos (Cpej-
He-YpyrauHcknin u Baxunucknii untpysnsol B l'nccape, Bemtop-TyHayk-
ckiilt Maccns B YaTKaJbCKHX TOpax) XapakTepeH naparedesnc Oe3BOLHLIX
MHHEpPAJOB (KOPAHEPHT, aHAAJNY3HT, CHJIHMAHUT, rpaHat) ¢ Ouotutom. B
MeszabuccadbiblX rpaHHTOHAAX OHOTHT NPHCYTCTBYET HHOrla COBMECTHO ¢
amnboI0M, TpaHaTOM a/J1bMaHJHH-CIECCaPTHHCBOTO COCTAaBa, & B NMO3JHHX
(pazax Hepenok myckoput. Ha o6uiyio kedeancrtocTh npeofaajaiontero s
Me3abnccalbHBIX TPAHUTOMAX napareHe3nca OHOTHT + Kaaumwnar -+ Myc-
KOBHT peLIaiollee BO3/1eiICTBHE OKasblBaeT Temnepatypa. Bricokas meae-
3HCTOCTL accounannn O6notTHT + ampubon + noaesoil wnar (NMJIarnokaas),
nabaonaemast B TaMIAbHCKOM MaccHBe obye/oBIeHa B NepBYIO ouepelb npii-
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CYTCTBHEM POroBOil OOMaHKH M KpafiHe HM3KHM COAepyKaHHeM MarHeTHTa
(Xampabaes, 1969). Huskaa xenesuctoctb Me3aluccajbHbIX FPaHHTOMIOB
joro-3anaiHeix orporoB Yartkaabckoro xp. O0ObfAcHAETCS 3HAYHTENbHLIM
KOJAMUECTBOM Marnetuta B nopoaax (1,4—4,4%), Gukcnpyloniym 0CHOBHYIO
Maccy JKeae3a. YBelHueHHe XHMHYECKOro NOTEHLHAJa KHCI0poAd Ha MalblX
rayouHax NPHBOAHT K MepeBOJY 3aKHCHOro ejae3a B OKHCHOE, TPH 3TOM
Bo3pacraer akTHBHocTb Ca m Mg ¢ pacuupeHHeM moJs YCTONYHBOCTH aM-
(phrdos1a ¥ MOHOKJIHHHOTO NMHPOKCEHA.

B na6oparopusx UT'ul’ AH Y3aCCP, CAUTHMMCa u UITEM AH CCCP
KaJHi-apTOHOBLIM METOJ0M onpejeded abcoJIOTHLIE Bo3pacT OGHOTHTA M3
TPAHHTOUAHBIX MACCHBOB H 3P (Y3HBHBIX CBHT Pa3JHUYHBIX PErHOHOB pecny6-
auki. Haubonee apesnumMu oKasaanch GHOTHTH M3 aHLAJy3HTOBOTO MOPQH-
puta jukamancaiickoit csutel Cynranynspara — 465,64 1,5 man. aer, uto
no crparHrpaHyeckoil 1KaJjde COOTBETCTBYET cpeianeMy opaoBHky (Og)
(Ackapos, XampaGaes, 1966). BHOTHT W3 MHOTOUNCJIEHHBIX TPAHHTOMAHBIY
nutpy3usos Hypatunckoro xp., Kapartio6uacknx rop n KbisbliKyMoB Xapak-
Tepusyiorcst ungpoii 248—280 man. ger (Cs—P;) (Adanacwes, Barpaca-
pan, I'appuc, Xampabaes, 1968; XampaGaes. Ackapos, 1964; Ackapos, Xam-
pabaes, buraera, 1964; Ackapos, buraesa, 1965; Ackapos, 1965). AGco-
JIOTHBII BO3pacT GHoTHTa M3 rpanutonnoB Kypamuuckoro xp.— 322 mam.
JeT, 4TO COOTBETCTBYET JABYM BO3pacTHeIM rpynnam (Beaukos, HWMsauos,
1964; 'onosun, KOpwesa, 1963).

Buotur U3 rpaHnToMaoB Kro-3anaaHelx otporoe ['mccapekoro xpefra
npejcrtasJded ABYMS BO3pacTHbIMH rpynnaMu — 287—296 mau. ner (Mca-
Myxamenos, baparos, 1965; Hcamyxamenos, 1965) n 300—359 man. ger
(Xononos, 1966; Mupkamnnosa, 1966; HMcamyxamenos, 1965).

BuoTHT M3 nermaTHTOB. 3aMeTHOE KOJHHYECTBO OHOTHTA BCTpedaercs B
MEerMaTUTOBLIX Xuaax 3anaasoro VYabexucrana (Hypatusckue n 3npady-
Jgakckne ropel AareiHtay, Cyaranyuspar), Harkaabcekux rop u IOxuoi
Depraus.

BucTtut B mermatHTax NPHYPOUeH K 3a0b0aHJOBBIM  OTOPOMKAM HKHJI
MomHocteio 10 10—15 cm, peke oH BeTpeuaeTcs B IEHTPANLHON HX uacTh
B BHJle PCIHKTOB CPeldil MJIACTHHOK MycKoBHTa. BuoTHT 0oGpasyer uemyiikw,
JHCTOUKH M KpynHble naactuibl pasmepom a0 20 exm (Cocenxo, 1935; Kyp-
Garos, 1935; XampaGaes, 1958).

[TpoananusupoBantble OHOTUTHL 3aMETHO H3MEHHIOTCSH TO COACPKANNIO
Aenesza o7 00bIUHOTO GHOTHTA 10 cHAepodaaHTa. XapakTepHa BblCOKast
KOHIEHTpaLHs B HUX THTAHA, HU3Kas MapraHia.

Komnonenm — KapamwOunckue Yamraavexue 20pol,
2opu, 00p. 2026 Bapkpax, o6p. 403

Si0, 36,00 40,76

TiO, 4,95 A

Al,Oq 14,36 23,04

Fe,0, 8,16 19190
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FeO 14,40 4,91

MnO Ca. -
MgOo 10,60 121
Ca0 1,090 0,80
Na,O 2,90 0,48
K.0 4,98 8,22
H.O" 1,34 1,68
{10 pasmnocty)

Cymma 99,59 100,00
Astop Xampadaen, 1958 Paxwmenon, 1962

Jlaboparopust HITull AH V3CCP
Anaantuk E. ®. Kacbsnona

BuortuT BeTpeuaercss B accolMallMi ¢ KBaplieM, NoJeBbM IUNATOM, Myc-
KOBHTOM, TPAHATOM CHECCAPTHHOBOIO COCTaBA, MecTaMH ¢ OepHJIOM.

A6coatotHulll BospacT OuoTHTa M3 HerMatHTtoBoll xuael  bBapkpaka
(HaTkaabckue ropsl), ONMpeaeqeHHbIl Kajuii-aproHoBEIM MeTojaoM B Jabo-
patopunr UT'ul' AH V3CCP, cocrasasier 208 man. aer (Boponnu, I'opbko-
Boii 1 np.. 1970).

BHOTHT M3 KOpyHAOBBIX JHH3. BHOTHT BCTpedenl B KOPYHIOBLIX JTH3AX
B Hypatnucknx ropax cpeay H3BCCTHAKOB, aCCOIHPYeT B HHX ¢ KOPYHIOM,
AHACTIOPOM, CHATHMAHHTOM, KBapuem u Ap. JIH36 BOSHHKIN 3a CUeT MeTa-
Moppuama GoxkcntonofoOEbIX oOpazosannil (Bacnaesckuit, 1954), Bos-
MOKHO, NPH Y4acTHH MocTMarmatidecknx pacrtsopoB (Mycun, 1954).

3HaYHTe IbHOEe KOJHYCCTBO MeJKOYeIlyiiuaToro OHOTHTA OTMedaeTcs B
KOHTAKTOBLIX poroeukaX (Temnprabyk, Koifltaw u ap.) B accoumamun c
KBapuewm 1 nodesbim mnatom (AGayvaaaes, Apyeramos, Backakos, 1947).

Buotut k3 ckapuoB. Munepan Berpeuaetcs B BHAE MEIKHX CKOINIEHHIT,
AUA0K 1 THesA B ckaprax Kypamnuckoro n Hatkannckoro xpebros, Kap-
XKanrtay., Hypartuncknx ropax u ap. g weboanwom roaunuectse (Kypycaii,
Typanraw, Hlaépes, Jaunrap, Marnuke n ap.). B HMuruuke sameulaer re-
nendeprut u rpanar (Aanusie M. M. Monceesoit; Bununuenxo, 1945; Eun-
kees, 1953; Jluuenmaiiep, 1967; Kyuykosa, Memannos u np., 1971).

buotiut u3 meramopuueckux nopei. Buornt mmpoko pacnpocrpaHed B
npenenax loro-zanaanbix orporos ['necapekoro xp.— Baiicynray n Cycbls-
Tay B nokemOpuilckoii Metamopdnueckoli toaue n ampudonntax. Munepan
BXOJHT B COCTAB TPAHAT-OHOTHTOBLIX ¥ CHOTHTOBBLIX THeWCOB M KPUCTANIN-
UECKHX CJIaHIEB, COCTABATIOLLIIN 3HAUNTELIYIO HacTL paspesa foxkeMOpHii-
ckoro Kommiekca. Kodnuectso 6uctnta n ykasannoix nopogax 10—409%
(IMoxposexuit, 1972; Xoxnos ,1970; Wuun, 1966; 1 ap.).

Buornt oGpasyer uanomopdibie 1 HenpasiabHble 1o (popme yewyikn
pasmepoM 1o 3—5 mm B cyOnapadngaenpioil OpHCHTHPOBKE, MNOAYepPKHBAIO-
1Ie TEKCTYpPHbie 0coOeHHOCTH rHeficoB n caanues. Munepan nieoxpoupyer
B KPaCHOBATO-OVPHIX TOHAX, UTO CBHAETEILCTBYET O €ro MOBLILICHHOI THTa-
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Hicroetit 1o rannesemicrocti. Iokasarean npedowvacnns Nm =~ Ng koae6-
Jdetest B onpeaeaax 1,635—1.6566, asynpeaomaeie 0,030—0,058, uro coot-
BCTCTRYET Keae3HCToll pasHocTi OHOTHTA — Jdenifomeaany.

XHMHUCCKHIT cocTas OIOTHTA 113 THEIICOB 1 KPHCTANINYSCKIX craanles
BAPbLIPYET B A0BOJLLO IHHPOKIX NPEAciax B CBS3H ¢ BANAHIEM XIMHU3Ma
MaTepHHCKIX Hopod i ocoGentocTsimu Metamopgusma (tada. 67). Bee npo-
AHAMH3HPOBAHHBIC GHOTHTH HPHHANLTEKAT K CYLCTHEHHO [VIHHO3CMHCTOMY
neronnt-cuaepoduaanTosomMy paay. Bnotiutel 13 amguboaoBLIX NOpoL 10-
KeMOpHS 1 PasaHuHBIX CAAlLeB HIZAHe- I CPeAHINanco3niickiX KOMIJEeKCoB
Xapaxktepusyiores Goabiuoii npuMecbio (PAOrONNHT-aHHHTOBOIO  KOMILIEKCA.
st paceMarpinBaeMplx GHOTHTOB XapakTepHLl TakKme HU3KHe COMEPHKAHUS
Mn n Fe*t, Ho 10CTaTtouyHo BLICOKAN THTANHCTOCTh, 408 MCTaMOP(HHUECKOTO
GHoTITa — HU3KO0e coaepmanie Gropa.

[Mo mepe Bospacrtanis creneHn  MeTamMop(puima Havmeuaeres obuas
TEHACIHILIA K YBEJAHUCHIIO KEACIHCTOCTH  THTARHCTOCTH H CHHAKCHHIO CO-
JCpIKaHMsA ATIOMHHHS, HAXOIAULErocs 8 TETPa’/pHUCCKON MO3HMLHH, 1 THi-
POKCHIA.

Buorur B rpaHHTH3HPOBAHHBIX pasHocTaX aM(puboJINTOB 1 Poroboob-
MAHKOBLIN THEHCAX pasBHBACTCH 110 poroBoil oOMdlKe BILOTH 10 o0Opaso-
BaHH# roMoOCeBbIX HCQBLI,OMUlJ(l}Uf‘} Hocoaraer Hebodblie CKOnJaenust 1 MHK-
POMPOMKILIKIL DT OGHOTHTHL 11C BHCLIHCMY BHAY H ONTHUECKHM CBOilcTBAM
OTAHUAKOTCH JHILL HeBoablWHME ocodennocTsMi. Obulas Kene3neTocTb HX
(37,6—61,2%) HecKobko MeHblIe, ueMm y GHOTHTOB M3 IVIHHO3EMIUCTHIX
nopoa. B uux Godiee unuzkoe cojepraniie aJiOMHHHA, H30CTPYKTYPHOTO ¢
KETe30M, H HECKOAbKO NOBLIIICHHOE lLeJ0vel,

AGeoaoTHblil Bo3pact OHOTHTOB U3 THEACOB 1 MHTMATHTOB MeTamopdu-
ueckoil Teawn Kxkuoro Imecapa, onpeaciaeHublil Kanil-aproHoBLIM MeTO-
nom B aaGoparopii UI'mlT AH Y3CCP, 471 mau. aer ([Toxkposekuii, 1967).

Hixknenaaeosoiicknii Mmetamopiduueckiii KoMnaeke passBut B loro-3a-
nafHbix orporax [nccapa (xpebrot Cycwiatay, baficynray, Cypxanray).
BuotuT BeTpeuaeTes B pasdnuHbLIX COIOAHCTBIX caatiax n amdudoantax B
BHAC MEIKHX, OecrnopsiaoyHO OpPHeHTHPOBAHHLIX  YAJHHEHHLIX demyek
(0,5 mm). Cenepxanne ero B nopoae cocrapiscer 10--50%. B 61oTiToBbIX
caaniax obpasyer npepelBHCTBIC nmOJockl 1 ckondenust. Hepeako xaopuru-
3HPOBAH ¢ BblaeJeHHeM OGH/ILHLIX HroJouek pyTHad. [lacoxpoupyer or 3e-
JeHOBATO- 1l KopHuHesaTo-Oyporo no Ng 1o wedatosato-Oyporo no Np;
Ng =Nm=1,657—1,662.

Buornt BecTpeuaercs Takxe B MeTaMopgHUCCKIX cnannax cuaypa s Hy-
patHickux n 3upadyrakckux ropax, Cyaranyusaare, HOxnoit  @eprane,
Kypamusackux n YaTkaabCcKUX ropax M jip. B BH/IC arperata MeJKHX dellyek,
BBITSHYTBIX BAOJb ClaHleBatoctn nopoj. B Kypamuuckom xp. meramopdiu-
weckne CadaHIbl CHAYypuiickoro Boszpacta oGuaxkaioress no Capio6caio u B
Kankanate. B HumHUX ropusontax 31ofi  TOJULM HMCIOTCH Na4KH TOHKO-
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Tab auuwa 67

XUMHUeCKHH cocTas OHOTHTA H3 FHEHCOB W KPHCTAANMICCKHX ClaHuen
l0ro-3ananusx orporos Fuccapa (awaautuk E. @, Kacbanona)

Si0, | Ti0; K.0 | Na.O |H.O | I

| |
ALD, I]u-_(:. } Fed ' MnO | Mgd | CaO
{

Tpanar-gopanepurosnie rueiicel 1oxkemb pus

952 |33,90 3,64 lz'i 57 | 2,42 15,12 [ 0,09 | 9,22 | 1,00 | 6
252a '35.46 | 2,76 (25,57 | 1.60 (16,36 | 0,17 | 6,68 | 0,60 | 6,
2566 35,92 | 2,48 125,80 | 1,22 15,84 0.22 | 6.97 | 0'80 | 6.99
315 135,92 | 2:75 20070 | 3035 [14,80 | 0,14 | 9,65 | 0700 | 7.31 | 0,54 | 448

196 39, llh 2,50 2268 | 3,08 [15,02 | 0,34 | 5,25 0,07 | 7.47 | 0,42 | 421 |—
196—136,52 | 3,00 121,49 | 1,61 (17,25 | 0,16 | 5,66 | 0,42 | 7,80 | 0,47 | 4,28 |—
1047a 34,.17 4,00 19798 | 1.53 120,26 | 0,15 | 6.55 | 0,30 | 8.32 | 0.30 | 3.58 (0,43
20496 |35,25 | 1,90 192,09 | 0,44 [19,39 | 0,23 | 7,66 | 0,74 | 7,42 | 0,33 | 4,78 0,27

CuaaumManut-6 HoTHTOBBE IHellch foKkeMOpus

76 i:is,()? 3,45 121,60 | 1,42 (14,76 1 0,25 [10,00 L2001 7,62 0,73 1 1,00 10,04
242 35,70 | 1,94 [19,39 | 2,42 116,20 | 0,17 | 6,30 | 2,98 10,85 1 0,38 | 3045 | =
258 135,70 | 3.45 |23,13 | 2,62 14,76 [ 0,22 | 8,131 0,80 | 7,31 | O 40 3,20 10,04
2778 136,55 | 1,86 120,12 | 4,50 (13,68 | 0,22 } 7,50 | 2,80 (10,17 9
507 136,12 | 1,94 [20,06 | 4,02 15,48 | 0,20 | 7,00 | 3,00 | 8,02 ow 4,00 | —
1034 138,34 | 1,85 |21,06 | 0,99 [15,37 | 0,20 | 8,47 | 0,28 | 8,00 | 0,26 | 3.40 | —
10526 1,14 42| 2.85 [20.70 | 2.97 17,31 | 0,29 10,23 | 0714 | 7.40 | 0,28 | 3,70 | —
143—1139,71 | 2,87 20,52 | 2,77 [15.30 | 0,16 | 5,60 | 0.07 | 7,70 | 0,56 | 4,23 (0,17
143 137.46 | 065 123700 | 2002 [16.80 | 0'28 | 5.85 | 0.58 | 700 | 0’52 | 2l06 [0)37
MBM 38,90 | 2,30 |21,67 | 0,00 [16,00 1 0,18 [ 7,86 | 1,30 | 6,66 | 0,64 | 3,66 (0,17
46/ (34,98 | 3,00 123,68 | 2,22 |16,16 | 0,29 | 6,85 [ 0,00 | 7,64 | 0,52 | 4,04 | —
243a 136,16 | 3,20 |23,80 | 2,02 15,12 | 0,11 | 7,62 | 1,00 | 6,50 | 0,63 | 3,50 |0,02

4| 0.58 | 4,60 0,04
0,63 | 2.50 0,03
0.60 | 2708 0 04

110 135,60 | 2,80 (23,70 | — 15,48 | 0,256 | 8,15 | 1.06 | 7,71 [ 0,27 | 3.68 (0,20

207 134,62 | 2,49 (23,10 | 2,43 [19,03 | 0,32 6, ,68 1 0,60 | 7,47 | 0,27 | 3,20 10,13

1071 139,74 | 3,50 17,28 | 1,86 {15,23 | 0,29 S_a 1,82 [ 6,081 0,U5|3,36 | —
Buotntosbe rueiicn jokemOpus

654 3,28 122 25 | 1,62 (16,20 | 0,17 | 9,00 | 1,00 y 6,84 [ 0,47 | 3,60 |0,04

35,3
6565 3(: (Jll 2,76 123,22 | 1,82 (14,04 | 0,22 | 9,51 | 1,20 | 6,50 | 0,61 | 4,00 |0,03
180 'H 88 | 2,60 24,45 | 1,83 117,06 [ 0,12 | 6,88 | 0,50 | 7,71 | 0,27 | 3,08 13.25
328 |3:3,-1t."\ 2,50 _’-‘%,71 lh* 16,70 | 0,24 | 6,76 — 7,95 ] 0,27 113,85
1016 138,62 | 2,05 |20,53 ,a1 )u 30 | 0,24 (10,08 | 0,56 | 6,50 | 0,54 | 3,6
11586 136,27 | 1,90 [20.29 | 0053 |16.82 | 013 | 7.34 | 2011 | 9067 | 042 | 4

Craspoant-0roTutosne rHeichl Jokem0pis

6s1a 36,50 | 3,30 [22,61 | 1,22 15,12 | 0,00 | 9,58 | 1,00 | 6,76 | 0,75 | 2,80 |0, 0

Mertaneautosbie HOPOAL HIKHENAIEO30IICKOI0 METAMOP(IUYECKOTO KOMILIEKCA

610 32,52 ( 2,08 |20,23 1 3,82 jhs,m | 0,06 ]'w,u ‘ 0,70 ] 6,91 } 0,10 ' 5,50 10,23
| | |
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Hponoax. tabauum 67

EL-:,T‘cp CO, P,0O; SO, Cymma Jaboparopus Adtop
[panar-kopineputonsle ruelicsl noxemdbpin

262 —_ - — l 99,82 WUl AH ¥3CCP [lokposexuii, 1974
252a | — — —_ 99,75

2566 | — — - 99,86

31/5 - — — 99,67 CAUTMMC Conosun, 1973

196 | — - — 100,10 MI" VaCCP Xoxaon, 1970
196—1f 0,20 | 0,11 0,08 99,35
1047a | — — — 99,72
20496 — (0,15 — 100,65

Cuamnmannt-6:uoTuronne rueiichl loxkeMépist

2376 — — —_ 100,00 HUrul’ Al Y3CCP flokpoeckiii, 1474
242 — — - 99,78

258 — - — 99,82

2978 | — — — 100, 08

507 — — - 100,24 Xoxaop, 1970
1034 ) 0,20 | — 0,08 99,50 MI" ¥YacCP
10526 | 0,20 | - 0,09 100, 58
143—1) 0,20 [ 0,11 0,09 100,06

143 10,22 10,13 0,10 99,82
MBM - 0,22 — 09,56 Foaosun, 1973
46/9 — — — 99,38

243a | — — — 99,77 UInlC All ¥YsCCP [okposexkuii, 1974
110 — 10,04 — 9o, 44 uumn, 1966

207 — | 0,08 - 100,42

10/1 - | 0,60 — 98,99 CAWUrMMC Foaosun, 1973

Buoturossie ruericel Jokemopuda

654 - — 99,79 Hrul ALl YsCCP Lokposckuii, 1974
665 - —- - 99,91

180 — [ 0,08 — 99,71 WUI'EM Al CCCP [Tnien, 1966

328 — 0,05 —_ 99,54
1016 | 0,20 | — 0,05 Yo,78 MIT VaCCcPp Xoxaos, 1970
11586 | — | 0,12 0,06 94,80

CSIal - | — !
MeTtanesntonne

610 ' - |0,05’

CraBpoauT-6uoTHTOBLE THElich dokeMGpns

| 90,76 |

Wl AH YaCCP

| lokposcknii, 1974

nopoJibt HUACHENA1e03011CKOro ML’THMO])I[HNIE(‘KO['O KOMIIIEKCa

- | 100,48 ‘ WFEM AH CCCP

Hinnn, 1966



CJAOHCTBIX KBApI-GHOTHT-CEPHLHTOBBLIX, KBapL-OHOTHT-XJOPHTOBLIX CIamlles
H GHOTHT-NOJEBOLINATOBBIX POTOBHKOB. OTAEabHblE BLIXOAL HHTPY3HBHBIX
NOpoaA OKaiiMJeHb OGHOTHT-aJbOHTOBBIMH CJAHLLAMH, B KOTOPBIX CBeTJbe
KBapil-aabONnToBLIC NPOCAOAKN uepeayloTesl ¢ TeMHBLIMH a1bOHT-OHOTHTOBLI-
M. BHOTHT B 3THX nOpofax ToHKouelwlyhuatuii, Oyporo usera, pasmep ue-
wyex 0,1—0,3 mm. Conepxanne Guotuta B caauunax xkajgebaercs or 1,2 1o
25% (Kapukos, 1959; Hacaenos, 1935; Benanann, 1938).

B Cyaranyusaare rueiicel cojepat OHOTHT B BHAE MEIKHX UellyeK B
OCHOBHOIl Macce u nopdupobaacTsl pazMepoMm 10 5 mm, uMmewmne dopmy
LOBOJBIO TOACTLIX Hellyil H CTOMOYEK, pacrnoaaramTces NocJaoiHO N Beeraa
H306HAVIOT BRJAOUCHHAMH KBApLia, peXe MYCKOBHWTA, 3NHA0Ta, TypMaJiiua,
anaruta, marferuta (Ilek, Uypakos, 1936). B meramopduueckux nopoaax
cuaypa 3upabyiak-3HasTAHHCKHX rop OHOTHT aBJAETCA IJaBHOH cocTaBHOIl
yacreio. OH caaraer B cjaHUax MeJKoyemwyiiyatbie TOHKHE MpocJoH 1 110p-
dupob.aactel. bruoTnT 3eeHoBaTo-6yporo uBera, niaeoxpoupyer ot Geclper-
HOTO WA CBETNO-KEATOTO A0 TeMHo-kKopuuneBoro (Orakysnes, 1966).

Buotur u3 rpeiisenos. BuoTHT nocrmarmaTiyeckuil B cBA3H ¢ rpeiise-
HOBOI MHUHepaJuzalHel MpHypoueH K ajlsiCKUTOBLIM PaluTaM Tak HA3b-
BaeMoro laijanckoro tnna s Kypamiiackom xpebre. HaunGonee pauunit
6HOTHT CBSI3aH C BHICOKOTCMIEPATYPHBLIMH METACOMATHTAMH, IPEAILIECTBYIO-
WHMH Fpeil3eHoBOl MUHepaaH3aLliH.

B Bepxosbax Kenkosa nporsiruBaercs 3ona mownoctelo  0,3—1 ku,
NpUYypoOUeHHAs K KOHTAKTY BCPXHEKEHKOJAbCKOrO aJsCKHTOBOIO MacCiBa
(T2) u Kypamitnckoro rpasoi4opuTOBOro HuTpyausa. B uell uMeioresd cxom-
JeHHs MeJKOUCUIyiiuaToro 3ejqeHoro GHOTHTA, PA3BHBAIOILETOCH TO CHCTEME
Toukux tpeiwud (Cmopukos, Omenwsinenko, 1960). B naparenetnueckoii ac-
counanuy ¢ GHOTHTOM BCTPEYAIOTCSH AJbOHT H MHKPOKJIHH.

B Yapxacapckom n Fasunckom (Onapcait) aJscKHTOBBIX MacCHBAX
MearouemyHyateifi GuoTHT OYpOro M 3eaeHoro nBeta odpasyeT CKONJIEHHS
H TIPOCEYKH B KBAPI-MOJEBOWIMATHOM arperate u 3ameuiaer MuKpPoxanH. B
TecHOIl aCCOLHAIHH ¢ 9THM OHOTHTOM HAXOMATCSH MHKPOKJIHH H 4KILEeCCOpHBIE
MHHEpaJIbl.

Iocreayowas redepalus GHOTHTA BLIARJASIETCS  HENOCPELCTBEHHO B
rpefi3enoBLIX XKuaax, Habaonaercss B Kenwoae u Iase (Onapcail) B Buie
arperata MeJKHX UCHIyeK TeMHO-3eJeHoro uBeta pasmepoMm 0,8—1 am,
coOpaHHLIX B paguaistio-ayuucrsle nyuku. On 2ameliaercss MYCKOBHTOM 1
CONPOBOKAACTCSI HIBMCHHTOM H MATHETHTOM.

B Bepxosbsix OGacceiina p. Ilekema B Mafinautansckom xpe@ite 13BecT-
Ho Kapakplackoe rpeilsenosoe nposisienne, Oiirannrckoe un  AloTiopckoe.
Ipeiizens 0Gpa3yioT B rpaHuTax ilbHble Te.la MOLLHOCTbIO 10 | M, mec-
TAaMH HaloKenHble Ha NerMaTHTE 1 cKapuul. Buotnt B rpeiizenax obpasyer
HebGodbLLe cKomtenus i ®uaku (Canos, Badaes, 1955; llysanos, 1966). B
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naparcHeTHUECKOIl accollallitt ¢ HiM BCTPEUAIOTCA KBapll, MyCKOBHT, TONA3,
BOALGPAMUT, KACCHTEPHT N OepuaaneBble MITHEepaJb.

BuoTHT 13 rpeiacHoB CopepKHT CACAVIOULHE NPUMECH PeAKHX eaouei
(%) -— Tasa (Onapcai): Li:O—0,342 (1), RbO—0,172 (1), Cs0—
0,0178; Yapracap coorsercrsenno: 0,0356 (3), 0,0769 (3), 0,0161 (asrop
nepsoro oop. P. M. Hepnosa; sroporo — Jluenustna i ap., 1965),

AdcomoTuplil Boapact OHOTHTa H3 KBapL-OHOTHT-NOJEBOIINATOBON TNO-
poast Kapaxkw3a, onpeaencnunslit B nadopatopun MI'nl™ AH Y3CCP kaanii-
4aproHosbiM Metogom,— 230 man. Jger (Bopounu, I'opbkoBoit n ap., 1970).

[TocTmarMaTudecKuil GHOTHT B METacOMaTHTax XOopoullo [pejicTasiet
B Kaaxkanatnnesux, Kypamuucknx ropax o 3anaanom ¥Yadexncrane. B Kau-
KaHate cpeal KadeJoHCKHX TPAHUTOUAOR TPOCACKHBACTCH 30HA OKBapIe-
BaHHsi ¢ MeKouyvinaiyareiM BTopHudbiM OWortHTom (dioraes, 1933).

Mutencnsuas GuotntH3auusg 8 AJTBHTONKANE NPOABHIACHL BAOAL KY-
PAMHHCKIX TPAHHTONAOB 1 HUAKHCNAJNCO30MCKHX POTOBHKOB [0 TeKTOHHIYEe-
ckoil 3one Konrakrosoro pasaoma. B 9toil zoHe meakowemnyiiyatolil sedae-
HL GROTHT 0Opasyer HenpaBHJAbHbIE NMPOMKHAKH, rHesaa n cxkonaeinsa. Oun
3aMellacT Kak TeMHOIBeTHLIe MITHepaJbl, Tak i nojesbie mnartel. Cojlepxa-
Hie GUOTUTA B GHOTHTH3HPOBAHHBIX NMopodax cocTasasier 20—589%. B na-
parcHeTHYeCKOI accounaunn ¢ GHOTHTOM HAXONTCH KBAPIL, NMHPHT, NOJeBLIe
wnartel, B pesyabrate noc/eiyiowesi nponnanTniaun OHoTHT MoMTH TOJ-
HOCTBLI) 3aMCHIAeTCs  XJOpPUTOM, Jeflkokcenom 1 snuaoTom  (ALapuKOB,
1959).

B Takean kpacsaf sacth AamaGyaakckoro nHrpysnsa (Ca) rpatomno-
PHTOROrO COCTARA HHTEHCHBHO OHOTHTH3IHPOBaH4. UepHnoBaTo-3eeHbiil ToH-
Kouemyituaroit GHOTHT 3aMellaeT B TOI WAH HHOIT cTeneHn nopoaoodpasyio-
e MuHepadisl  BTopHuHBl TypmManni. Oxaraunuie ragabky OHOTHTHIHPO-
BaHLlix rpatoanopnTos Onian naiigeds M. M. Moiceesoit B GazaibHbixX
KoHrjomepatax wypabcaiickoft (Py) cBiTBl BMECTe ¢ raabkoil KBapuU-TVp-
MajaiieBOTS U TeMaTHTOROrO coctTaBa. bBunortur tecnwo accommnupyer snech ¢
typmaantom 1 amduoonom (Koponesa, 1941; Mouceena, 1969).

B AamaJiuike B pafioHe MeIHLIX Mectopoxicunii Kaavmaxuip n Jais-
Hee OHOTHTHIALNS NPOABHIACE B CHEHHTO-ZHOpHTOBOM Maccnpe (Cg) n 0x-
BaTHaa Goabluie nuiolann. Meakovewyiiyatoil GHOTHT 3amMelllaet Nopoao-
obpasytoutie MuHepaJdpl. C HHM acCOUHMHPYIOT aKTHHOJHT o TypPMaJHH.
Meakne (0,2—0,5 mm) wewryiiky Bropuusoro OHOTHTA 3aMCLIAIOT TEMHO-
IUBETHLIC MUHEpaJbl H B TOM uHcae KpyliHbie jeictsl nepBHuHoro OHOTHTA.
[lpn nocneayouyix npoueccax OH 3aMeulaetcst XJOPHTOM H CEPHUHTOM B
accolianyy ¢ nuputoM 1 Xaawkomupurom (Benmaana, 1938; Kopones,
1940; bBananos, 1965; [Nonosanos, Anexuna, 1969; Buktopos, 1964).

[lo cocrtasy nocTMarmatHyeckuit 61oTHT B3 AsMaablka COOTBETCTBYET
naTporoil pasHoBHAnocTH (Bec. %):



Koanonenm Odp. 1 O6p. 2

Si0, 42,58 41,75
TiO, 2,08 1,07
AlO, 13,38 15,81
Fe.O, 18,00 13,05
FeO — 1,19
MgO 9,73 13,58
Ca0 3,00 Cx.
K.O 4,12 4,68
Na.O 5,89 5,76
MnO 0,02 —
H.O

(ro pasnocTH) 1,25 —

. m. n. — 3,10
Cymma 100,00 100,09

Asrop Beupnang, BGapanos,

1958 Mycun 1 Jip.

A. B. Kopoaes cBasbiBaetT GHOTHTH3AIMIO KAJbMaKbIPCKHX CHCHHTOB C
KOHTUKTOBBIM BO3JeficTBHEM TpaHUT-noOpQHPOBOH HMHTPY3HH HA CHEHHTLI H
"OTHOCHT 3TOT NPOILECE K CAMOMY patieMy 3Tany rHioreHHoN MHHepaai3allim.
K. H. Benaaana (1939) cunraer, 4to mpoHcxoxkaennde GHOTHTOBBIX NOPOA
Kanuvmanuipa asasetcs pesyjbTaToM aBToMeraMmopguima, NMPOSBHBLIEroCH
ellle B “1arMaTHUYeCKYI0 CTAaAHI0 pa3BHTHS CHEHHTOBOro HHTpy3uBa. B. A. JKa-
pukos (1959) pacematphBaer OHOTHTHAHPOBAHHBIE 30Hb KoHTaKTOBOTO pas-
JoMa B AJNTLIHTONK2HE KAk [POAYKT BBICOKOTEMNEpaTypPHOrO MarHe3nalb-
HOTO MCTACOMATO3d, CBA3AHHOTO ¢ CPAHHTOMAHBIME HHTPYIUSIMH CpeAHero
najeosos H XapakTepHoro AJst MarMaTHYCCKOH i paniell mocjaemarmarhue-
CKOIt ¢Ta1uil pa3BuThs.

B 3anagtom V3€exucrane noctMarMatHuecKHIT OHOTHT HaOJI0gAaeTCs B
AUOPHTAX, KBAPIEBLIN THOPHTAX W Jamnpodupax, rie oH 3aMellaer KpHc-
Taaab am@uiona man naarnokaasa. MuHepan Takie YCTaHOBJAEH B H3Me-
HeHHLiXx Tpanoanopurax u rpanutax KapratGekoro n Kyaykwanapmuckoro
uHTpy3nses 8 3upabyoaxe. BuotnT meagoancroBartwii, mHorpa oGpasyet
KyuHo pacnojaraioiinecst posetkd. Orauuaetcss 0T MarMaTHYeckoro OHO-
THTA TPA3HO-KOPUUHEBOI oKpackoll u fosee HHIKUM ABYNpeIOMIACHHEM.
Bropuunsiit 6notnT passnt B ra60ponaax KyapiKykray, rjie ol 3aMeliaer
nupokcens!, amgnéonn n naarpokaassl (Xampabaes, 1959).

Teppurennsiil 6HOTHT BCTpevaeTcs B PA3JaNYLIX OCAJ0UHBIX 1OpOAaX
Y3fekicTana: B MeI0BbIX, IOPCKHX, TPETHUHLIX H HeTBEPTHUHBLIX MoOJaccax
®epraupt u ap. (Axpamxonskaes, [960; Bataes, 1951; VYcmanosa, 1958;
Bepryunos, 1956; I'puauen, 1961).

Buornt BxoauT B cocras qeccoB Yabekucrana (Tonetuxun, 1928; u ap.)
H 3010861X neckoB Koiselikymos ([puanes, 1960; n ap.), a TakiKe B3BellcH-
HBIX YACTHI, NepeHOCHMLIX B HacTosiuiee spems Amynapbeil n Chiprapbeil
(Crenanosa, ['puanes, 1954).
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Jenunoant—K (Li, Al), 5_5 [Alj_q5 Siy 55 09 (OH,F),

Ha tepputopun YaGekncrana JenuioJuT orMeyaercs B nermaturax An-
Teintay (3amaeraaos, 1935), Axrama (Cocenko, 1935), ropax KaparoGe
n Hayku (nannwme W. Tl 3apesuu), B rpefizeHH31pOBaHHBIX NerMaTHTax
Ilafigapasckoro maccupa B Ky/bJKyKTay i1 ceBepo-3anafHoil wacti 3npa-
Oynakckoro naytona (Xampadaes, 1969).

Jlenupoaut obpasyer croibuartbie KpHCTaLIbl BeanmuyuHoll 10 0.5 cu, n
arperaTtsl MeaKHX aucToukos pazmepom 0,5 aam. LlBer MuHepaJa sipko-po3o-
BbiH, HHOraa OeJbll, OKpallleHHble Pa3HOCTH Ha NOBCPXHOCTH OJCKHYT.

B wandax Gecupernbiil, ABYOCHBIN oTpillarebbil, Ng — 1,568; Np —
1, 539; Ng—Np — 0,029.

Cnekrpanbible aHanuss Jenpaoanta n3 Hayen u Axrama nokasanu
HAJMYHe B HUX, KpoMe rjaBHbIXx KoMmnoHeHTtoB K, Al;, Si, Li, npumecu Na,
Rb, Ca, Sn, Fe, Mn (no 0.n%); Ga, Ti, Cs, Mg, Ti (0,0n%), Cu, Be
(0,00n%), pexe Sr, Ba, Zn (0,0n%).

Haunbosee Bbicokne KOHUEHTpAWNM PEeAKHX Hiedoueil ycTauoBienn B
JICMUAOAHTAX H3 TpeH3eHOB nlalizapascKkoro rpaHuTouanoro maccusa: 1,19
u1,23% Li; 1,71 u 1.92% Rb u 0,285 u 0,329% Cs (XampaGaes, 1969).

JlenupoanT B rpeiiszeHax TeCHO acCOUHHPYeT ¢ aJb0OHTOM M KBapleM.
Pacnpenenenne Muxepana B MerMaTHTOBBIX KUJIAX 4Pe3BbIUAIHO HEPABHO-
MepHoe.

IluunBanpant —K (Fe.-f“_'“’u‘5 Li,_, ; Al ]AI,_G__; Sig_a5 Oiu] [FI,S—I ( OH )0.5_, ]

Llunnsaapanr  yctanosJeH B Bapkpake, B Mailiganraasckom  xp.
M. ®. Crpeaxuspiv u M. B. Jly6pogoii.

LiMHHBaALANT BCTpeUuaeTesi B BHAE NCEBJAOr¢KCaroHalbHbIX KPHCTAJIOB,
JIETKO PACHIeNJISIIONHXCH Ha TOHKHE JHCTOUKH.

Munepan semenoato- H OypoBaTO-4epHOIO I1BeTa, HalloMHHAeT GHOTHT,
OJ1eCK CTeKJAAHHBIN, HA 1IOCKOCTSX CNailHOCTH nepiamMyrposbiil. CnailHoCTh
BecbMa cosepuuennasn (no 001).

XHMHUECKHM aHAJH30M TpeXx o0paslloB UHHHBAJAbAHTA YCTAHOBJEH mMe-
PeXoAHLiil COCTAR MHHEpPana OT JeNHA0AHTA K UHHHBaJAbLAHTY. XapakTepHo
BbICOKOE cofepsKanne B HuxX F.

Koumnoxenm Oa6p. 11 Oap. 12 Oé6p. 13

Si0, 37,46 39,02 38,83
TiO, 0.12 0,15 0,16
AlLLO; 23,97 23,86 23,64
Fe.O, 1,42 2,18 1,22
FeO 15.33 13,74 13.85
MnO 0.95 1,10 0.74
MgO 0,43 0,45 1.00
Ca0d 0.62 0,55 0,64
Na.O 2700 202 2.08
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K.O 9,83 7,33 10,00

LiO 0,59 1,95 297
H.O" 1,27 1,19 0,84
H.O~ 1,69 1,51 1,22
) 5,78 5,80 6,14
Cymma 101,46 101,53 103,02
—0=0; 2,43 2,44 2,53
Cymwma 99,03 99,09 100,44

Mpumenvanne O6p. 11 —unnusassant n3 nmermatuta, 12— unnupanbaut B
TONA30-CAIOAHCTOM Dpomiiake, 13 — meakouewyivatel  IHHHBAABAMT OGPOH30BOIO HBETA;
matepuaint M. &, Crpeaknna n I, B. Jlyéposoi, anaautuk Ajexceesa, aabopartopus
HI'd AH CCCP.

Ctpyxryphbie popmyan, paccunrtannsle Ha 12 (O, OH), Gauskn k teope-
THYECKHM:

Odp. 11 (Ku,wNau 25 Caljlh)l 12 L]u 76 ‘“guu Mng,p5 I—LUJ.:FLUUKAIUST)._,'?TX
X [Al 5 Sy (),”](OH‘.“.‘,#,;_O

06p. 12 (Ko Noyoy Ciiglom [Lliy Mg, Moy, Fe) o BT
% Rlylon [Bh i S O] (OHus FrasBindJuss

06p. 13 (K, Na,.o Ca, ), (Liyg Mgy, Mng, Fe % Fell x

e s Bl s T 81, QLGN (OHL B - O o 5

CuektpadbibiM aHanuzoMm (aaGopatopus MI'H AH CCCP, anaantuk

A Boposuk) B npobax 11—13 onpeneneno conepxanne pyoumus (%):
1,2; 1,3; 1,6, a B npobax 12, 13 usBaeno 0,2 Cs, kpome TOro, npumech
Be, Ga, Cu, Zn, Ni, Sn, Ba u Sr.

LIMHHBANLANT MPUCYTCTBYCT B NerMaTHTOBBIX JKHJaX Dapkpaka u B
KauecTBe nopojsocOpasyiollero MHHepaJa MeTKO3ePHHCTBIX CepbIX rpaHu-
ToB. PopMa BbiACAeHHIl LHHHBAJILAHTA — OJHHOYHBIE KPHCTAJJbl U THE3/1a.

B naparenernueckoil accoudaliu ¢ ONHCBLIBACMBIM MHHepaJoM BCTpe-
HaloTeH MUKPOKJAHE, KBapll, Ttomas, auaebut, Gepuana. Llnunpanabaut 3zame-
LLACT MHKPOKJIHH.

0,07 ’ 00

Keantopuaant—Ca (Mg, Fe*™, Mn), , Al ; [Si, AL, .0, | (ORH),

Kcanropuaaur ormeven B. A. JKapuroBmiMm (1959) B Llentpansuom
Kancae B nHesnauureibnoMm koawdectse. Pasmepn 3eped, 0,2—0,35 am,
opMa mIAcTHHUATAs; HCKOTOPble 3epHa 06JanalT NOJHCHHTETHYECKHM
JIBOMNNKOBBIM cTpoeHneM. MuHepas caabo okpalleH B 3eJ1eHOBaTLIe TOHA
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IomIeoXporpyer no ciaeylonleit cxeme: Ng — crerio-aenensiit; Np — 3eqe-
nonaro-Keatoiil; Ng — 1,644; Np — 1,634; Ng—Np — 0,010—0,011; onru-
YECKH HBYOCHBIl, NO-BIHANMOMY, ¢ Ma/JbLIM OTPHUATEIbHBIM YTJIOM ONTHYe-
CKI1X Ooceil,

Kcanrodunt oGiapy#en B MarHesnajqbHHIX cKapHax, rie o pasBH-
BaeTCsl MO MINIHe I, 3aMenlas ee il HepeaKo COXpaHas peiuKThl B LEenTpab-
HOI 4acTH 3epeH.

pynna ragpocniog,

Fuapocepuunr—K,  (OHy), AL, [AISi,0 | (OH), . (H,0],

M FHAPOMYCKOBHT

['uapocepunnT ofpasyerT IJIOTHbIE aralbMaroJHTONONOOHLIE W 3eMJH-
CThle PA3HOCTH W MeaKouelllyfuaThle arperaTbl. B muingax y nepswx o0Ha-
pyiiBaercs TOHKodewlviiuatoe ciomenye, paamep uemyek — ot 0,005 no
0,00—0,05 mn, Hemyiikn 6ecnopsaiouno OpHeHTHPOBAHLL, CJATaI0T pPaaHafb-
HO-AYUHCTHIE TIY4KI, PO3eTKH i uepBeoOpasHble ckomaedist, Ha ¢one Ton-
KOuewyiiuaThlX Macc THAPOCEpPHIIHTA HHOrAa BhlAedsiioTca Gojee KpynHbie
mracteHOou Ky (0,5—3 mm) um pajgnaJbHO-JydHCTBIE MYYKH, pasMepbl KOTO-
PHIX MO3ROASIOT PACCMATPHRATE UX KAk FHAPOMYCKOBHT. 3€MAHCTHIE THI-
POCIIOAICTBIC PASHOCTH HMEIOT TAKMKe TOHKOYeIlyiiuaToe cjomxeHue.

Cuapocepnunr Gemoro upera. AraabMaToJaUTONOLOOHBIE MACCHL HMEIOT
BOCKOBHAHDBLT (jecK, ¢1a60 MPOCBEYHBAIOT B KpadX, AKUPHbIE Ha OULYNb, 510-
JOYHO-3e/ICHOr0, KPEMOBOTO MW cepoBaTo-0eqoro uBera. Yaeablbld Bec THI-
pocepuntura 2,70—2.86 (Hykypmwuara); 2,82—290 (Yanax); 2,72 (3awm-
dapak).

QpnTnyeckiie cBOICTBA MUHEPaa HCMOCTOAHHbBlE, BHANMO, B CBS3H C 0CO-
fenHOCTAMH ero cocTaBa M PasyiMyHOi CcTeneHbio ruaparanyu (radma. 68).

B coctaBe rHApPOCEPHLHTA OTMedaeTcs 3HAHNTeNbHOe KoJdebanue co-
LepKaHus Liedouell 34 CHeT PA3NUUHOTO KX 3aMCLIeHs OKCOHUEM, HO 0ObIY-
HO MX COLEp#AaHie HHAe, YCM B CEPHIHT-MYCKOBHTe, B HeKoTOpHIX pas-
HOCTAX YCTAHOBJEGHO 3aMeTHoe KoanuectBo Na.O — mo 2,69%, MgO — no
2,88%, CaO — no 3,20%. Comepxkanue HoQ 6Gosee BHICOKOE, HeM B cCepH-
uurax (radsm, 6Y). Ilepecuernl aHaNM30B THAPOCEPHLUHTA HA KPHCTAJIIOXH-
Miueckiie OpPMYIbl NOKA34JTH YAOBICTROPHTEALHYIO CXOAHMOCTH € Teope-
THYECKIIMIT.

Conepwaniic Rb B runpocnione B 2—4 pasa phille KIapKOBBIX 3Ha-

HenHil.
- Ha kpuselx HarpeBanus THAPOCJIIO] HUMEETCs, KpoMe IJ1aBHOro, JonoJ-
HITEJbHLI HU3KOTEMIEPATYpHBI 3HAOTepMUYecKui >hdexT pasuoilt MHTEH-
CHBHOCTI!, 0GYCAOBJEHHBIT BblAedeHHeM aAcopOIHOHHON M/AH OKCOHNEBOI,
Boasl (pue. 50).
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Iuapocaioas! WwWHpoKo pacnpoctpaHedsl B Yarkaao-Kypamunickoy pe-
rione. CHAPOCEPULNT TECHO CBA3aN C MHOTOUNCACHHBIMIL 11 PA3HOOOPAIHLIMH
THAPOTEPMAJILHBIMIT PYAHBIMII  MECTOPOMCHHAMI: MOJIHMETATIHUESCKIMIL,
BHCMYTOBLIMH, 30J10TLIMH, (JIOOPHTOBLIMI, MCLHBIMI, KAaCCHTEPHT-CY.Ib(III-

TaGauna G8

OntuyeckHe cBOHCTBA THApPOCEPHIHTA

EJN,I,\“_'])
oap.

Mecto masgTig [ 1pocepuunT Ng Xm i Np INg—Np| -~ Antop

I
3 Hayrapazau- | Avasumatoantonoiodbunii | 1,585 1,582 l.54fllU,Uf¥G Monceena, 1969
caii #0n0u0-3eqennlil B Bi-
Ae ncesioMop(os 10
BKpailleHHIKaM 111ario-
K13233 B OKOAOPYAHLIX
METacCOMaTHTaXx
65 Cepebpucro-6eamii v xno-) 1,590, 1,584) 1,55210,038
PHTH3HPOBAHHOM TY(e
Ale3UTOROTO COCTARA
82 ITatnuctbie Bueienns 1,588( 1,583 1
6enoro ruLpocepiuuTa
B cyarpunnoi pyze
Koubyaak Slonouno-seaeunii B oko-| — | 1,5700 1,552 — 3. A, Mapkosa
JOPYAHBIX METACOMATII-
Tax
[Tpoceukn u ckonaennst | 1,588 — 1,563(0,025
16104 110-3e02110T0 Ui~
pOCepHLHTA B KBApILe-
EO-3010TOPYAHONH  HItae
I'neana 1t ponocosnanme | 1,582 1,581 1,5600,022
HPOCEUKIl CHPEHEBOI'O
FPOCePHINTA B
KBapl-3010Topyiioil

55210,036

Hue
Kaaskanara | Pugpocawona us obenen- | 1,588 — | 1,556(0,0012
HBIX HO[}O,?I I\'Ophl Bhi-
BETPURAHIS
Aurpen Tuapocaona ua kopnt bui- 1,585 1,588 1,564/0,021 | IMetpos, Vyvba-
BeTPUBAHUA non, 1960
Jausnxana, | Jonw cepuuntuzamn B ) 1,589 — | 1,552/0.037 [ 3. A. Jlynnnu-
Yramcxuii appyszusax. Cepunnr bapkoscias
xp. ToUKOMEemyuarnit 96-

JOYHO-3eNeHblil

noivy i ap. CepuUHTH3NPOBaHHblE NOPOABI CJAAratoT MOuHBiC 30Hb (0T
0,05—1 o 50—70 s) oxoso pyaueix ten (I'yaac. Hayrapsau, Hayrapsan-
caft, 'yzaxcaii, Kenkoa, Yuwowax, Cacceikcait, Bocrouno-Kapamasapexne
NoJiMeTa/NIHuUecKHe 1 BHCMYTOBbIe MCCTOPOMXACHUS 1 . ).
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Tabawuma 69

XHMHYECKHIR COCTAB IHAPOCEPHIHTA

Kypamunexnin xp.

T Yuouak KanuManeyp l':?;j"qlf;g‘ 3ambapak Cﬂt‘(:‘-]f;jli\" Kenxoa | Tynac ﬂ‘;"‘““' Huyra yzan
J [& au :
o6p. 2333 | 2706 | 474 ’ I g 2 | 3 | o 4 | 620 | 3 | a ] 198 ' 8
SiD, 49,64 | 48,22 50,06| 47,72 |51,28 | 48,44| 52,86 49,-"21 50,25'45.?4 46,91| 50,52 | 50,48 | 53,92
TiO, 0,02 0,08 — — — 0,17} 0,00 0,20 0,17] — —_ - - —
AlLLO, 31,46 | 31,71 30,32(38,28|30,00| 32,36'30,35|28,29| 32,16/ 35,80 37,60!/30,50 30,86 30,83
Fe,O4 1,09 2,33 3,68 0,74} 2,80| 2,40 3,70| 2,46| 0,73 2,00 0,77| 1,84| 3,16{ 1,93
FeO 0,50 — — — | 080 — — | 0,9} 1,43 — 0,39 107 0,98 1,24
MuO 0,00 —_ - -— — 0,22 0,05 0,05 0,07 — —- - — —
MgO 0,73 1,90 1,43 0,21 - 0,86| 2,18( 1,46] 0,72 2,53| 0,15 0,84, 0,36( 1,16
i |
CaO 0,36 0,47 3,200 2,20 1,20( 0,51 1,60| 1,93] 0,40 0,60| 0,40 2.,40| 2,00| 0,80
i
K.2 8,48 9,43| 4,88 3,18| 6,62 9,54 3,96 7,71 9,40 7,00( 8,31 7,73( 5,50( 4,32
) |
Na,O 0,89 0,43] 1,490 0,17| 1,02 0,27) 1,15] 0,71 0,10 1,35| 0,17 0,50 1,36( 1,25
i
tH,0 6,36 5,56 4,El8| 6,40| 4,40 5,83 7,42| 6,28 4,60, 4,40| 5,55 4,42| 5,12 4,33

Cymma 99,53 100.13']00,00 99,85 98,12 100,60 99,29 | 99,78 |100,03| 99,92 100,25 93,82 [ 99,82 [ 99,72

Jlebopato- Cpenasuserser- UI'n AN YV3CCP | MTEM AH |Cpenasuser- Mucruryr reosorun n reodu-
pus pasBe/Kd CECP MeTpazBeika ankn U w T AH Y3CCP
Ananutug I. T. Myxona E. ¢, KacvsHona, H. B. T.T. Myxosa T. U, Cykon- 3uamyxa- E. . Kacbs-

T. K. Cykohkuua Poporora KHHa  MeJoBa HOBA
Artop Moueceena; 1969 Jypre, 1963 Mouceea, 1969

Mpumeuanne: Jlonoaunteasno onpeesed Rb.O: n obp, 474 0,06%; v 9 0,085, B 620—,082; 15 408 0,07%.

Kypaminckuit xp. Harkaaherie ropu
Iy axcai Kouby-| Kustan- | [lucn- Iymeat Anrpen Akcakata Jlauuxana
AAK cai AR
o6p. 6202 ois | saee | e | 27 |Ciit| ems | e | e | wsw | aest | ;o5 | R
|
53,39 48,72 (50,70 [ 47,23 [ 45,65 [47,65 | 50,52 45 98| 45,56] 50,30 | 46,45 [ 51,20 49,38 | 48,50 47,00
- 0,38] 0,14| 0,03 0,00| 0,05] 0,48 — Ca. | 0,000 0,00 1,76| 1,20 0,05 —
31,70 33,36 26,8930,90| 37,52 | 34,32 | 30,10 36,20 | 32,40(35,36|39,06|27,40|33,49|36,10| 33,24
0,90 1,60 3,21 0,88] 1,08| 1,48| 0,36 1,80| 3,04 0,64 0,44 3,841 0,37 1,57 2,00
1,80 1,100 — | 0,80 - — - 0,86 0,00] 0,00] 0,00]| 0,15 — —
- 0,06 0,01] 0,00] 0,00 — - - — 0,00 0,000 0,01 0,00 0,00 —
1,30 2,13( 1.86] 1,50| 0,50] 0.14] 2 63| 2,88| 3,84 1,23| 0,43 2,05| 0,35| 0,43 0,72
0,80 1,20 0,72| 1,68| 0,00] 0,25| 3,30 2,80( 0,00 0,00] 0,00 0,60| 0,21 0,40 1,60
4,48 7,87| 9,68| 8,60 7,26| 9,12 (i,961 7,100 5,34 5,58 6,95 7.37| 6,81 5,00 4,68
1,26 0,10 Ca. | 0,47| 0,40| 0,11 U,l.":l 0,06 2,59 0,75| 0,36] 0,05] 1,20{ 1,39 3,15




cle

[Mpororkenne tabanus 69

Kypamuuckinii xp. '1aTia bCKine ropu

I
|

Tysakcai K::’;‘f!" K;Jr:“" :’1;:"'2; I'ywicad Anrpen Akcakata Jaunnxana
olip. 620a 2518 | 5302 627 | 2257 C'ﬁ,-':,"] 678 | 1942 69 | a0 [ 684 , 5225 l 2a | 321 959
4,14 4.46| 5,27| 8,29| 6,70| 6,39 5,57|94,02| 6,56 5,65| 6,06 5.—'1-"5[ 6,38 5,80
99,70 99,90 | 99,58 — 199,81 99,51 [100,07] 9,84]100,19/99,51199,75] 99,76 99,54 | 99,24 6,60
Mrulr AH YsCCP HUCEM HMuctutyT reoaoruu MC
M reousnKi All ¥aCCP E. &. Kacobstnosa Yacep
E. &. Kacusinosa BRI E. ¢. Kacesinona T. W i
Mu- Cy- Myxosa
TIONIH- KO-
Ha KHHa
Mouceesa, 1969 Jly6- U. M. Mouceesa l'lpﬂpoa. M. HU. Mouceesa, B. I. Bopue- | 3. A.
poBa, Y0 | aw; B.T1 Bopuckun, Koabi- JLyini-
1954 1460 pes, Mepenkos Bapkos-
cKas
IMpumeuanune OGp. 2333, 2706, 2951 — SGaouHo-3c1enbli MIOTHEL THIPOCEPHUHT B BHAe ncestomopdoz no

BKpamieHuuKaM naGpajopa B Aaikax nopdupira B OKONOpY AKX MeTacoMmatutax; 474, |, 9 — cmerno-3enenas naot-
Hasg THAPOCAIOAA NO NOJeBLM MmaTaM 3hQY3NBHLIX NOPOL B OKOJOPYAHBIX  MeTacoMaTHTaX; 3 — ToHKOuyewyiiyaTas
FHAPOC/IIOAA B H3MEHEHHLIX KHCALX (y3nsax noaumeraniveckoro mecropoxienns, 2 — [lcesromopdoss naot-
HOro rHApPOCepHIHTA TI0 NMOJEBLIM IUMaTaM B FPaHOAMOPHTAN B OKOJOPYJAHHIX MeracomatHTax: 620 — mioTHas 3e’eHO-
BaTO-cepasi riipocaiojia B H3MeHeHHOM CpPAHOAHOPHTE HAa KONTaKTe ¢ KBapuepo-pyanoit xuaoi; 3131 — Geaan
Meakouemyiiuatas riapocaioia B 30He pasaoMma  (UIOOPHTOROrO MECTOpOXKAeHHs B Tydax Ksapuesoro nopgupa; 3135,
408, 485 — 10THas CKpbITOUENyiiuaTas s610UHO-3eMeHAs TIUIPOCTIONa B OKOJOPY/UHLIX H3MeHeHHBIX mopoiax B rpa-
Hoasopurax  uoopHtonoro  Mectopomaenus, 620 — naoTupfi  ckpuTOURWYRUATHE  ruApocepuumMT  abaocuio-
3JeHOTO IlBeTa B HIMeHeHHOM aHAe3HTOBOM NOP(HPHTE Ha KOHTAKTE ¢ 30J0TOPYAHOI MHaoil, 2518 — ncesdoMop-
(ro3pl IAOTHON FHAPOCIIONLL [0 MOJAEBHIM WINATAM B APOINNIHITH3IPOBANHLIX Ty(aX aHie3UTOBOrO HOp(HPHTAa 30J0TO-
PYAHOTO  MCCTOPOMICHHS; D392 — rujpocepHuuT M3 H3MenelHoro ksapuesoro moppupa; 627 — nceromopdosti
Oejoro MeIKOUCIIYHUATOr0  IHAPOCEPHIHTA 110 MOJCBLIM  lWinaTaM B accounaunu c ¢uioopurom, 122, 57, C-224-160,

1942 — rmeszjla 1 CKOIVIEHISA CBETJI0-3CIeHOr0 CKPLITOYCIIYIIUATOrO THAPOCEPHLUHTA B MPONMINTH3HPOBAHHLIX Tydax
aHe3UTOBOTO NOp(HpHTA HA KOHTAKTe ¢ KBapuuramu, |678 -—— Genslil IIOTHBLI I'MAPOCEPHUNT H3 KOPLI BHIBETPH-
pamis, 69 — Oenay MesonmonodHas  THApoOCMoOna M3 NOAYTOMLHON Kopbl BHBeTpuBanus, 3540 — Oeanii MuRpoue-
WivAvaTLli  MIOTHBIH [HAPOCEPHIMT H3 PTYTHON 30HbI: 3648 — Gemaa Mukpowemyiivatag TIiHipocTiona B Kope

BLIBETPHBAHNA  AJYHHTOBOrO  MecTopoxKaeHHsi: 5225 — sfaouHo-3edeHblil  CKpITOUSMIYHUATHI  FHAPOCEPHIHT &
HPOMUIHTHINPOBAHHOM — aHae3uToBoM mnopdHpHTe (ncesaoMopdosb Mo miarHokaasy); 959 — aOaouno-seneiulil 1a0T-
Hbllt rHAPOCEPHIMT B 30He CEPHIHTH3AUHH MOJHMETa/VIHYECKOro MeCTOPOAKACHHS.



FHjpocepHuuT npiypouet K OKOJOPYAHBIM METACOMATITAM, 06pasyeTcs
METACOMATHYCCKIM MYTeM 110 HOPOA00OPA3YICHIHM MUHEPAIAM 1 B NEpBYIO

ouepeb Mo NJAardoKIa3aM (cre-
IeHbL CePHIHTH3AUHK BO3pacraer
no Mepe npubauKenus K pyi-
HLIM pasjoMam).

C rujapoc/iolaMu accoumnnpy-
I0T KBApL, Ka/JbLHT, MHPHT, ald-
Tas, pyTHa, Ha (UIIOOPHTOBLIX
MCCTOPOX{,ELEHHHX B Hebo/1bLIoM
KOJIHuecTBe Berpedaetcs (uioo-
pHuT, IO Mepe yjaaJjJeHud or pyl-
HLIX 30H TOSIBJASETCH  adbOMT.
KBapu-ruapocaioinetie nopojibt
110 Mepe npHOIHKEHHS K PY/IHBIM
TeJaM [MOCTENeHHO CMEHSAIOTCS
METacoMaTHIeCKHM KBapLeM.
CoBmecTHO® HaXoXKIeHHe KBap-
1a ¥ THAPOCEPHIHTA TeHeTHUec-
KH B3auMocBazano. Ilpu 3ame-
LIEHHH CePHILNTOM 110/1eBbIX Ma-
TOB H30LITOK KpeMHe3eMa B cOC-
TaBe NepBLIX MHHepaJoB IO
CpaBHEHHI0 €O BTOPLIM OT/ara-
ercfl COBMECTHO C CepHUUTOM B
BH/le KBapIla.

B pYJHBIX TeJax MHOTHX Mec-
TOPOKAEHHH BCTPEUALTCH TO3J-
HH{l THIAPOCEPHIUT, cJararoulii
HeOoJblIHe THe34a H NPOCEUKH,
B BHlE BEHYHKOB, OKpPYKaiollHX
BKPaMJIeHHHKH OHPHTA, dpceHo-
nHpHTa, MecTaMH  3aMellaer
Kaapunr (Tynac, Yuouak, Kou-
oyaaxk, liowann).

[aapocepuuut  BeTpevaeTes
cpe/l NPONHIHTH3HPOBAHHBIX H3-
BepMEHHLIX IOpOJ paiiona, B
KOTOPbLIX OH 3amelllaer B He3Ha-
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Puc. 50. Kpusbie narpesanis fruipocepuunTa:

sbp. 992 -1 3ambapaxa (Jypee, 1963), 2351 —u3  CacCHK-
cag, 2706-u3 Yuouaka, 504- m31 Kauwnmancypa, 1465-n3
2531 — Ha Koufiyaaka,
34 - w3 lwwa-
Bi52—n3 Akca-

Kenkoaa, 3005- wa _ VHrypankawa,

4497 —na Toxmaxa 4740 - w3 Kyuapa, 3142,

an, 3136—u3 Yprasa (no Mouceeson). 6001,
Katw (Hopucknu, 1968).

YHTEJNbHOI cTene’H noponooc’)paaymmne naarnoK/jiasbl, pasBHBasich COBME-

CTHO ¢ aJbOHTOM, JOBOJILHO PaBHOMEpPHO pacnpeie’isnsiach

B HHTPY3HBHbIX

nopoAax Ha OOJBWINKX MoLaAsX. THAPOCEPHUNT ITOTO THNA pacnpocmau,eu
MOYTH BO BCEX PYJAHBIX nodsX. [HIPOMYCKOBHT B HHX HHOI/La obpasyer Xa-
paxTepHbie NceB0Mop}o3bl 10 NePBHUHOMY GHOTHTY.
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I'napocepuunt (tada. 70) npuypoueH K KopaM BLIBETPHBAHHS JIMHEN-
Horo Tuna B paiione Anmanvik-Iyweas, Takeau, Kyuapa, Tokmaka, Akca-
Kathl 1 Apyrux Mecrax. Oun naamomM MepekpbiBaloT CepPHILUTH3HPOBAHHBIE
NOPOJLI ¢ BKPANJIEHHOCTLIO THpHTA MoltHocTeio ot 10—20 1o 100 x. B na-
pareHeTHYeCcKol acCcolHalny ¢ ryapocaiol0il HAXOAATCH KaoaHH, TalIyas3uT,
XaJle/l0H, APO3HT, TeTHT, FHIC, ATYHHT H AP.

Fuapodenrut—K, . (OH,) (Fe, Mg Al) [(ALSi) Si,O | (OH, F), (H,0),

Fiapodenrnt BbisiBAeH Ha MecTopo:KaeHusx Yarkano-Kypamunckoro
pernona — Yanake, xmunanabl, Tamkeckene (panuwie M. M. Mouceesoii,
. A. Caxop, M. M. T'oaosanoBa) n B 3anagHom Y36ekncrane s [ucranu-
Tay, Yukyaaue (manupie I M. UeGotapeBa), B ocajouHbix NOpoaax Me3o-
kaiinozos lOmHoro Y3bexkuncrana (mannbie C. K. CmupHogoit).

Tunpodenrnt obpasyeT mJIOTHBIC araJbMaTOJIHTONOLO0HBIE MACCH H Ue-
uyiiyaThle arperarthl si0JOUHO-3€/1eHOT0 I KpeMoBoro usera. B ocamounbix
nopojax rujpodeHruT HAXOAHTCS B BHAE MNIHHHCTON maccel. Ha saekrpon-
HBIX MHKpodoTOorpadusax ruapodenruTa BHAHBL YEYHKH ¢ PacriikiBUATBIMH
KpasgMH.

Xumuyecknit coctaB Qenrnuta OJH30K K TeopeTuueckomy. BwisiBaeno
noBuIenHOe copepxanne Si0Op — 48,98—57%, MgO — 1,51-—3,19%, FeO
no 11,26%, Fe:O3 — 6,57% u CaO — nmo 3,60%. B ruapodenrute ocanou-
HOTO reHesnca cojleprkanne okucH enesa nuxke, a MgO u SiO; Beine, yem
B THApotepMaJgbHOM (Tabu. 71).

XHmMHueckHe aHa H3bl THAPO(EHrHTa NepecyUTaHbl HA KPHCTAMIOXHMHU-
yeckne (pOPMyJbl METOAOM 3apsfioB H3 pacuera Ha 6 katHonoB. OTtMmeueHa
YAOBJIETBOPHTEIbHASA CXOJHMOCTh C TEOPETHUECKHMH (opMyJaMu:

06p. 1—(Kyz Naygy Cayg (OHgdoz )i (Fetm Feguo MByss X
Al g )m, [Aly 22 Sig 58 )00 Si3 O] (OH 25 Opzy )2,000:26 HO5 StiAl=4, 1
O6p. 747 — (K,7, Nayy Caygy (OHy)ym )0 (Feut MEus Aliza)ageX
[( A0y Styz6 YinaSts O] (OH 55 D4 )y 171 HO; S:At =388
06D 5~ (K Ny, G, (OH, )y ) (B Feirty M, o6 Al )0 X
[(Algss Stos J1.00010] (Oo0s OHygs oo 104 Hy0; S:Al=33
O6p. 4 — (K Nay, Cag gy (OHy )y ) 100 eyl M,an Alygg ) X

~ [[\Alim SiU.EQ)l,I)U (09,?1 OHu,gu)m] (OH), 453 Si:Al = 3,2
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qle

Kpuctannoxumuueckne Gopmyasl rHAPOCEPHUMTA

Tabauwa

70

Homep

KoanuecTBo HOHOB B riepecuete ka 6 KaTHoHOB

agy, || Mesvontmakeue | o [V oV | retd Fet? Mg | €a | Na | Kk |on | on | o [mo]s
2333 | Yuouak 3_;;;—,}0‘55 1.84| — [0,06{0,03{0,07{0,03[0,10|0,72|0,15(1,72|10,28 0,93
2706 318 0.82|1.68] — [0,12] — [0,20[0,03]0,05/0,79(0 13]2,00(10,000,46
424 | Kanumancyp 3,310,691 67] — [0 18) — 10,15/0,22/0,1810,4110,12|1,81 (10,19 0,19
I 3706 0.94]1.95] — [0,03] — [0,0210,15]|0,14[0,25]0.46|2,27| 9,730,46
9 | Yykypukuara |3,33 0,67|1,64| — |0.14/0,04)10,1810,0810,1310,5510,24 1,81 110,19} —
2 | 3ambapak 3794 0,76 1.70] — [0,12f — [0,08{0,04]0,0310,8110,12{1,8310,17(0,37
3 3.35 0.65|1,61]0,01[0,1810,05/0.15]0,14 (0,09 (0,66 |0,11 1,81 110,1910,91
2951 | Caccuikcail 3739 0,611 67]0,01]0,13]0,05(0,15{0,14{0,090,67{0,10{1,76| 10,24 | 1,00
4 | Kenkon 3.31.0.69 | 1,80 (0,010 04[0,08(0,07({0,03(0,01(0,79(0.,17[1,98[10,02[ —
650 | I'yaac 2'97 1.03|167| = |003| — |024[0,04(/0.16|0,57|0.23|1,62| 9.77| —
3131 | Miowanu 305 095(1.93] — [0,04]0,02}0,01]0,03]0,02]0,60]0,26|1,65]10,35]0,49
315 | Hayrapsan 398 0,72(1.81] — [0.04] — [0,15(0,04]0,06(0,76(0,14|1,83[10,17|1,77
108 3,37 0.63(1,77| — ]0,09]0,06|0,08{0,17]0,07]0,66(0,10|1,50]10,50|0,30
485 3735 0.65]1.47] — ]0.15]0.05)0,03]0,14]0,17]0,47 [ 0,22 | 1,60 | 10,40 0,41
620a | [yaaxcail 1742 0.58(1.73] — 0,0210,06[0,12/0.,04]|0,15[0,35(0,46 [4,72]| 10,28 | —
2518 | Koubynak 338 0.62[1,75| — |0 04]0,09/0,120,05]0,15]0,36|0,44 | 1,78 |10,22| —
5302 | Kpianiicaii 3,15 0,85]1,60] — 0,081 — 10,20]10,08}0,010,65(0,231,68/10,00) —
627 | JLkuaaijbl 3,43 0.57]1.58] — 0,16[0,06{0,20{0,05| — [0,83]0,17|1,90(10,10]0,11
2257 | Tyucaii 398 0.72]1.81| — |0,04| — [0,15|0,04(0,06|0,76]0,14|1,83]10,17]1,77
(:-224-160) 2.68 1.02(1.8( — [0,05]0,04/0,05] — 10,05(0,60{0,352,11{ 9,89/0,45
1678 319 0.81]1.01] — [n07| — [0,02{0,01(0,01{0,77]|0,21|1,81[10,19]0,83
1942 3.36 0.64]|1.71]0,001] — [ — [0,26(0,29(0,010,59]0,131,69]10,31]0,64
69 | Aurpeu 2’65 105 1.68] — (0.04f — (0,28/0,18| — (0,59(0,22{1,60( 9,86 —
3540 | Axcakara 319 0.81[1.91| — [o0.07] — |0 02| — |0,01(0,77]0,22|1,81]|10,19| —
3648 390 0.80[1.85] — |0,03] — [0 12| — 0,09(0,45[0.4611,94| 9 62| —
5225 3700 1.00[1,95{ — (0,02 — (0,03 — [0,04[0,57(0,39(2,21| 9,57| —
2a 3.97 0.73|1.89(0,06]0,01{0,0110,03(0,01{0,15(0,57{0,27[1,97| 10,03 [0,58
324 3.13 0.87(1,88] — |0.08] — ]0,04]0,06]0,18|0,41{0,35 2,15 9,74| —
959 | Jlauunxana 311 0,801,781 — 10,153] — [0,07]0,11[0,40(0,39(0,10 1,95[10,05]0,86
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06p. 442 — (Kyyy Nagyg Capy (OHL), sl [
Om] (O, O, )

X '1\|l.vl'|)

1.94

[(Aly S

)

Innpogenrnt Tecio

0,79 11,00

G 3.0

0,09

0 T o
e r(n.l.( Mgn,s.‘ N

0,96 H,0; Si:Al =4,7

cBA3aN ¢ pyaHoll munepaansaumein. B
MHIHepaJ NPHYPOYeH K 1H3MEHEeHHBIM NnopghHpHTaM Ha KOHTaKTe C 30/10TOPYA-
HLIMIF Kuaamil, Tae ofpasyer nceBioMoposnel M0 MOPOA00OPazyIolULIIM MIi-

Uanake

Ta6anuma 71

Xumuveckuit cocraeg ruipodenruTa

1 I'ysakcaii | Mupsnpao | Vukyaau | Tawseescn Tyioutay
Komunonenr
] oop. 1 ! 747 l 5 I 4 442
Si0, 57,00 56,90 48,98 49,56 56,10
TiO, 0,22 0,15 - 0,18 0,48
ALO; 23,38 | 2534 | 25,95 26,40 £0.22
Fe, 0y 0,95 2,25 5,11 6,57 1,90
FeO 1,79 — 1,54 2,16 2,24
MuO Cx. 0,03 — 0,07 —
MgO 2,25 1,51 2.61 1,78 3,19
CaO 0,20 0,40 2,490 0,55 3,60
K.O 9,00 8,43 .77 7.53 3,73
Na,O 0.13 0,29 2,44 0,11 0,70
+H.0 4,60 4.70 690 464 7.30
Cymma | 99,52 | 100,00 99,80 99,55 99,96
Jlaopato- MI" ysCCP Ml V3CcCP WU u I” AH ¥3CCP
pHs
Anaantik T. T. Myxosa T. T. Myxosa E. @. Kacnsamnosa
AnTtop Moiiceena, [. M. Yebora- {H. M. Toao-C. K. Cuup-
1962 pes BAIOB Hona

MMpuvmeuwanne Ob6p. 747, 1—abiouno-zenennil MI0THbIII
FHT B OKOJMOPYIHLIX METACOMATHTAX 30.10TOGrO
deaenblil GenrntT U3 uementa OPEKYHI AnnilajexkaMeHHoro cnnanta, 4
wiuaku dpeuruta B pyanoi

30HE,

442 - naacTo

coCcTaBa B NajgcoOrcHOBLIX OTAOKEHHSAX,

raunns

MECTOPOK JCHIS,

ruapodeil-

5—cBeTao-
npo-
riIpod e HruToBOro.

nepanam. B Tamrkeckere oGpasyer npozxKuakif, acCOLNHpPYIOUIHE ¢ TVPMATH-
HOM Cpejiil CKapHOBO-PVIHON MuHepaatizauun. B Yukyiaue mupoxo pac-
npocTpaHen cpean TYGoB KBapieBbiX NOpQUPOR H CHUIHTOB B aCCOUHALITI
C XJOpHTOM, KBapueM u nuputoM. B ocazounsix
I0:knoro Yabeknuctana caaraeT naacthl o JHH3E LIUHHCTHIX MOPOT B MOp-
ckux (Cypxannapbs) oT/oXKeHHAX Majeoreia.
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Cenazonur— (K, Na, Ca) ., (Fe™, Al, Fe', Mg [AI,,.”Si‘{'H.Ol“l (OH).-nH,0

CeaaIoHHT 110 COCTABY 1 CBOICTBAM CXOMEH € TJaYKOHHTOM, HO BCTpe-
yaetcd B HHBIX yeaoBuax (up, Xayn u ap., 1965).

Hexotopsle HceaegoBatedil CelaioHUTOM HA3BIBAIOT KeJIe3HCTHI uJeH
IPYNNBL raaykoHHTa (deppuraaykonurt). B kauyecTBe YC/JI0BHOM TIPaHMILBI
MEAY CODCTBEHHO FJIAVKOHHTOM H CeJaJOHHTOM DPEANaraeTcs CuHTaTh
COMEPMAHHs Kede3a B CTPYKTYPHOIl (GopMyae H OTHOCHTL K CeJajloHHTaM
MuHepadasl, cogepxaune = 1,00 Fe (Illymenxo, 1971).

Puc. 51. Cemazonnt u3 tpaxudasaasron (Gacceiin p. lllapaza,
ya. 22000).

CelanoHNT B OTpaNMYEIHOM KOJIUECTBe H3BecTed B Kypamuickom Xp.
Kyprauwmnkane (lonopanos, 1965), Kypycae (Casonos, 1962, 1964), I'yw-
cae n Kyuape (rannuie M. M. Moiuceesoit). Ha wupokoe pacnpocrpanenue
cenagonnta B Byakamitax Yarkana — Kypamunckux rop oGpatua pHHMAa-
aue J1. M. I'neitzep.

CenaJJOHHT BbLAE/AsieTCsl B BHAE CKPBITOKPHCTAJIHYECKHX # TJIHHOTO-
A0GHLIX MACC, YACTO KIPHBIX Ha oulynb, Ha 3JeKTPOHHOMHKPOCKOMHYECKHX
CHHMKAX NPeJICTABIeH XapaKTepHbBIMI YATHHEHHO-MJIACTHHUATLIMHE (opMa-
mu aauHoit po 0,004 sm (puc. 51). Teepmocts okovo 2. B wandax uxoraa
BbISIBJAAETCH MHKpoUemyiiuatoe cloxkenne. Hemylikn Gecnopsaloulo opHeH-
THPOBAHBl HJIH CJAAraloT PailiajbHO-JYUMHCTBIE H 4epBeobpa3Horo CTPOCHHA
arperatel. Pasmep uewyex 0,0n—0,00n mm. LBer sdaouno-, rpssiuo-, cepo-
BaTO- It CHHeBaTo-3eqenbll. baeck weaxosuerslit (Kyprammekar) m Tyck-
JIBL,



Onruueckne cBoilcTBa MHHepaJa H3yueHb Hejoctatouno. B uwingax
MPOsIBJASICTCH CTO aHH3CTpONus. Yracanne npsamoe. MuHepaa naeoxpoHpyer
B 3€JeHOBATO- H KeaATo-OypeiX ToHaX: no Ng — sipko-3eJIeHbLlil, 3e1eH0BaTo-
Gypuwiit; Np — xkeatoBaro-seqenntii n 6ypurii, Nm=1,592—1,615 (Kypycaii).

HMayuen xumupueckuii cocraB munepana u3 tpaxnbazaabtoB lllapaza
(Harkaabeknit xp., Kapaxkymxana). Anaans seinoasnen 1. X. Mram6epabie-
BHIM Ha MHKposzonae M-46 ¢upmbl  «Cameca» B naGoparopun HInl' AH
¥Y3CCP, nokasasummnil caefyiompe pesyabratol (Bec. %): SiO; — 53,36;

Tabawnwuwa 72

BIIEMEHTbI-IIpHMBCH B CenanoHHTe (M0 JaHHBIM CNexTpanbHbIX aHAIH30B)

Coacp- Kyprawunkan Kypycai Kyuap Mlasas
:'I‘Lf’r’-'”gn' (Toaosanos, 1965) (Cazonon, 19G1) (M. H. Mouceesa) (71. M. Taenaep)
Muoro | K, Mg, Al, Fe, 81 | K, Mg, Ca, Al, Fe, | K, Mg, Ca, Al, —
Si Fe
~1 Ca Pb Na —
0, n Na, Mn Zn; Ti Mn Mn)((),]): Ti(0,1), N3}
©,1)
00n | Zn Cu, Ag, Sr, Ba,Zn,| Zn, T4, V, Co Ba (0,03), V (0,03),
V, Cr, Mo, Mn Cz (0,011), Zn(0,01),
1i (0.03—=0,06)
0,00n | Cu, Be, Ti, Pb Sc, Bi, Co, Ni Cu, Be, Ga, Sc, | Cu(0,003), Co (0,005),
N1 Be (0,001), Ga (0,001}

Al,O3 — 14,60; FeO +Fe,03—14,10; MoO — 6,40; CaQ —0,17; KO — 8,11;
NasO —ca.; F—0,50; Cl —0,14. M3 ocranbnblx NyHKTOB AdHHBIE O €OC-
TaBe MHHepa/a MOJYYEHLl Ha OCHOBAHMH COEKTpaJbHbIX aHaJlK30B, IO-
Ka3aBuiMX, KPOMe O/iHHX M Tex e BeAYUIHX 3/1eMEHTOB, B ceJaloHuTe H3
BCeX 00beKTOB ellle MHOro npumeceil (tadua. 72).

MeKIJIOCKOCTHBIE PACCTOSHHST HMEIOT 0BOJBHO XOPOUIYIO CXOMANMOCTB
¢ sraqoHoM. Hekotopasi pasHulla B BeJAHYHHAX MeKIJIOCKOCTHBIX DACCTOS-
HHIT cesajoHHTa H3 PasHbiX MeCTOPOXIeHHI 06BIACHAETCH HCMNOCTOSHCTBOM
cocTaBa MHHepa/aa H pasjHuieM B YCIOBHAX ChCMKH:

K uncay raapuplx duHR OTHOCATCH
Iyuicai 10,5 (4p); 4,55 (9); 3,66 (7); 3,34 (10); 2,58(8); 1,510(9)
Kyuap 9,882(8); 4,5212(9); 3,3169(9); 2,587 (10); 1,207 (10)
Kyprawunkan 4,56 (4); 3,70(4); 3,35 (5); 2,60 (10); 1,523 (10)
Kypycait 4,52 (4); 3,65 (4); 3,32(10); 2,56 (8); 1,500(10)
l1laBas 10,1 (10); 4,54 (6); 3,328); 3,10(8); 2,58(10); 2,40 (7);
1,613 (9).
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B KypamuHckom Xp. cenaJOHHT NpeAcTaBjeH THAPOTEPMabHOIl H cy-
nepredtoil pastoctblo. CenaJoHHT B BYJKAaHOTCHHBIX NOPOAAX NPHYpPOYEH
K HHMKHeNepMcKoil TpaxudasasbT-aHl1e3HTOBOH (opMallid ¢ NOBbIIEHHOI
KaJsuenoil menounocrbio, B Kyuape (["aBa) oH BuinoJHsfeT MHHLAJMHBL 114-
POBHAHCH (DOPMbI KOHLEHTPHYECKH 30HANLHOIO CTPOCHHSI JHAMETPOM OT
1—2 po 10 mm (puc. 52). B napareHeTnueckoil accouilallHi ¢ CelaJOHHTOM
HaxXoAATca XJAOpPHT, kBapll, 6aput. B Gacceiinax pex lllaBasa, /lykenra, Ak-
cakatnl, Kacana n lOxnom Kapamasape celaioHHT BLINOJHSIET MHHIAJM-
Hbl, a4 YaCTblO Pa3BHBAETCH 1O HHPOKCEHY, OJHBHHY H KaJbLHTY, 00BOJAKI-

Puc. 52. KoHuentpuueck 30najibHbie MUHLAIHHDLI CETAI0HHTA H
Kaabuuta' B ocnoBHBIX 3 dyansax Kyuapa (ys. 3).

Bas €ro B BHJe KopoueKk H oGpasyst BpocTKH Mo cnaiimoctn. Munepaa acco-
IHHPYET C XJOPHTOM, KBApPLeM H KaJbIHTOM.

B T'ymcae neGonbuine CKOMICHHS Celag0oHHTA TPHYPOUCHB K NPOMH-
JHTH3HPOBAHHBLIM aHIAE3HTOBLIM NOPGHPHTAM aKUHHCKON CBHTHI Ha KOHTaKTe
¢ BTOpPHUYHbIMH KBapuutamu. OH 3aMellaeT B HIUX MOJeBble MINaThl H TEMHO-
LIBETHLIE MHHepa/bl H ¢jJaraer TOHKHE KOPOUKH KOJJIOMOP(HOI TEKCTYphI
B accounanuy ¢ xaoputom n kaasuntom. B Kypramusxane cenanonut
BCTpEUEH B 30He OKICJAeHHs, rje o6pasyeT NaeHouky i rybuaTtnie cKOmJIeHHs
B xkapbonatuux nopopax (lososanos, 1965). B Kypycae ormeuaercs Ha
3HaunTeAbHOR raAyOHHe B BHAC CKOMJACHHII, 0OBOJaKHBAIOUIUX 3epHa raJe-
uura (Caszonos, 1962).

Taaykonnt—(K,Na, Ca ), _, ( Fe™ ALFe™*Mg), ,[Aly5_,,Siz5 150, (OH), .nH,0

FnaykoRnT — pacnpocTpaHeHHblil MuHepaa B 0calOYHBIX NOPOAAX Me-
30-KaiiHo30s1 YaGekucrtana (Bap6or-ne-Mapuu, 1884; Mymxkertos 1886; Ap-
xaHreabckuil, 1915; dopmoszosa, 1949; Babaes, 1953; 1954, 1967; [aspu-
awoK, 1969; SrambepavieBa u ap., 1972; BeckposHulil, Beperenuukos un ap.,
1970).

nayxkonnt npeacraBien OKpYIJLIMII 3¢pHAMH TOHKO3€PHHCTOTO CTpoe-
uust pasmepom 0,04—0,2 ym. Iser sescnoBaTo-6yphlil, TEMHO- HIH CBETIO-
seqenniii. [ToBepxuocTh 3epen MaroBas, GJaecTsuas WIH TPeUIHHOBATAS.
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[Toa MHKPOCKONOM HaBJIOAACTCs arperatHas MmoJspH3alns oT CBETJ0-
3eqeHoro usera mo OecusetHoro. llokasatean npesomaeHus raaykoHHTa H3
BEPXHEMEN0BLIX oTaoxeniit @epranckoii ponunel caeaywoune: Np — 1,605;
Ng — 1,620 (Axpamxoaxaes, 1952); u3 kaiinozoickux moaacce CepepHoit
®eprannt -—— Nm — 1,608-—1,612 (Beptynosn, 1956); u3 najseorenoBblX TrJHH
[Tpuramkentekoro pafiona — Nm — 1,660; ns xaiirosoiickux monace ®ep-
ranel — Nm — 1,606 ([punues, 1960); u3 mepreaeit najeorena Llopcy —
Nm — 1,698—1,612 (IOmxknn, 1964); H3 necyaHnkoB i ajeBPOJHTOB BepX-
neit loper B 'yzane — Nm — 1,583; Nm — 1,590 (3unpenn, CuMOHEHKO,
1962); n3 BepxHemeaoBulX mecuaunkoB Apamrama — Nm — 1,615—1,620
(FaBpuaiok, 1969).

Peutrenorpamma rJaaykoHuta u3 AgamTaumia 64H3ka K stanodHoil. K
yncay Beayuiux JuHuil otHocsaTes: 10,1 (10); 4,50 (6); 3,34 (7); 2,58 (10);
242 (6); 1,522 (8 p).

HMmeiownecss anaanabl  AaloT npeictaBlende 0 XHMHUCCKOM —cocTase
raaykonuTos Yatexuctana, Kpucrasaoxumuueckue GopMyJabsl MoJyUCHB H3
pacuera 12 (0) u 6/1H3KH K TeOPETHUECKOI.

RKounonwenm  Yanzu, monomune- HYawzu, eraykonu- — Janadnsid Vaoe-
PARLHBIT 2AAYKO- MOBHIE KOHUPH- KUCmaH. 2aayko-
Hum !Jl[)llHl Hun

5i0, 47,92 48 50 44,00
TiO, 0,06 0,08 —
ALO, 5,20 6,18 11.00
Fe.0y 22,76 23,86 18,67

FeO 1,08 0,46 2,93

CaO 0,56 0,78 —

MgO 3,64 3.44 5,60

KO 5,88 5,82 11,20
Na,O 0,18 0,08 —

P.O; 016 0 10 —

H.0 % 12,30 6,43 6,18
Cymma 99,74 95,73 09,58

Aprop Leckpobunlii 0 1p., bBaGaes, 1957
1970
Koauuecrso wonos n nepecuere na 12 (0,0H)

Si 3, 1814, «x 3,170 |
Al 0403+ 0,53 1%
Al — 0,10
Fet? 1.13 0,97 1 85
Fet? 0,061,954 0.18(* %
Mg 0’33 0,60
1l:ja 0,03 =

a 0.03 —
K 0,49(1,00 1,02
H,0 0,45 .-
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CHeKTpanbibLIMI anajnzami B TaayKoHuTe Mectopoxaenus Yanrn o6-
HapyXeis cacayioiye saementw-npumecu: Sr, V, Cr, Zn— 0,0n9%; Ba,
Mn, Ti, Cu, Pb, Ni, Ga— 0,00n%: Co, Mo, Be, Ge — 0,000n% (Beckpos-
Hblit uoap. 1970), B riaykoHuTe H3 BepXHEMEJOBBIX Nmecualnkos Agamrama:
Ba, Sr, Mn, Ti — 0,n%; V, Cu, Zn—0,0n%; Pb, Ni, Co, Ag, Be, Ge —
0,00n% (Faspuaiok, 1969).

CraykoHuT Bolledsercs B Bide €IHHHUHBIX 3CPeH, IMM4CTHHOK, NJCHOK,
naTeH, neepioMopdos 3aMelienst Mo OpraHuyeckiiM 0CTaTkaM, LeMenTipyer
necyalnkin; TOHKOAHCIEPCHBIH r1ayKoOHHT paccedH B TJIHHAX.

JnauntegabHble KoJanuecTBa raaykonnta B lOmHom n 3anaanom Y3iGe-
KHCTaHe CBA3dHbI C MecyalHKaMH M H3BECTHAKAMH BepXHEro Melda Ha Mec-
Topoxacuun Yanrn, B Hartkadae ¢ nancorenoBbiMil.

[aayRoHuT — ayTHreHHblil MuHepaJ, o0Opa3oBaBiliiics B 06CTAHOBKE
MeaJeHHOoll CCAHMEHTAUHH NPH ONPeLeJeHHbIX TeOXHMHYECKHX  YC/I0BHSAX.
[TpucyreTsie B raaykountax AByX- ¥ TPEXBAJICHTHOTO 7KeJe3a, accollnalns
Cro ¢ NHPHTOM CBHIAETEILCTBYIOT O ero o0pasoBaliy B YMEPeHHO BOCCTAHO-
BHTCIBHLIX yeaoBHax (Dopmososa, 1949; Babaes, 1953, 1957).

[ayKOHHT 1HPOKO HCMOJb3YETCSl B NPOMBIULICHHOCTH KaK THHIMEHT
M CCACKTHBIHLI aJCOpOCHT, a4 TAKKE B CEJNLCKOM XO3AHCTBE, TE OH CIYKIUT
yaoOpeH!eM H CHHKACT 3a00JCBAEMOCTh XJONYATHHKA BHJITOM.

Cruapnnomenan—K,_ (H,0), {Fe;T Al [Si40m] (OH),}.

Crisnnomenan nasected B Kypamunckom xpefre Ha cKapHOBO-MOJMN-
Metasaiueckom mectopoaenny Kypycain (Monceesa, 1969), Kancair (nau-
uple 3. M. Tporoaeskoncesoit). B 3anagnom Yabexkuctane ormeuen B ckap-
HOBO-IIECAHTORBLIX  MecTOpoxaennsax  HMurnuxe  (JInuenmariep, 1967),
Kofirame n ¥rare (Memaunaos, 1961).

Miunepan ofpasyer Meakouellyiiyatble arperatbl, pasMep yemyex
0,12—2,5 mar. Liset 3010THETO-OYPBI pa3iauiapiX 0TTeHKOB u uepuuiil (Hu-
ruuke), Guaeck crekasnnbil. Munepan ofiiaraet copeprienioil cnafiocTbio,
Mo KOTOPOH PACIICNVISCTCH HA TOHKHE XPYHKHE JHCTOUKH, TBEpPAOCThL 2—3,
yaeabublil sec 2,71 (Kypyeait), 2,765 (Koiiram).

Canato naecoxpoupyer B Gypux tonax. Iloracamuwe mnpsamoe. Mupuepan
uz Kypyeast foyocnuil noJoAnTebHblil, ¢ cUeHb MadbiM YIIOM ONTHUECKHX
ocefl — nopsiaka 5>—I10° Ock Np pacnonaraercst nepneHAHKYJISIPHO K TJ10C-
KocT cnaiinocry Miudepana. [lokazatenn npeaomaenns caeaywoumme: Ng —
1,572; Np— 1,538, Ng—Np —0,034 (Kypyecait), Ng— 1,622 — 1,640;
Np — 1,602—626; Ng—Np—0,02 (Koiirtaw). ITpusefeHublie nokazareni
OpeJIOMJICHHS HAXOIs1TCA B HpC,I],C.']HX, XEI]’)HI\'TCP]EHX JJad ONHCBLIBACMOTro MH-
Hepausa.

XnMuueckiii coctas CTHAbNIOMeTaHa w3 Kypycast COOTBETCTBYET Ma-
Jqokeqaeanctofi pasuoct (Bec. %) :Si0O. — 50,00; Al,O; — 2,02; FeO3 —
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16,20; FeO —2,52; MnO — 1,52; MgO — 11,30; CaO —4.,0; K.O — 0,00-
CO; —0,00; +HyO — 12,80; cymma — 100,36 (awaautux I JI. [pu-
XHJIbKO).

CnekTpasbinbiM anaans3oM B MuHepase us Koiitamia BbisiBJIeno MHOro
npumeceit: Cu, Ag, Zn, Be, Ba, Ga, Ti, Zr, Ge, Mo, W, Cr, Ni, Co (ci.—
0n%) (Mcmanaos, 1961), us Kypycas — Cu, Be, Sn, Mo, Ni, Co
(0,00n—0,0n%) (manubie M. . Monceegoii).

KpuBbie Harpesanus NOKasaiu TPH YETKO BHIPAKEHHBIX 3HIOTEpMHYC-
CKHX 3(¢deKTa, CBA3AHHBIX C BbUIEJCHHEM OTAEJAbHBIX Topuuii Boas. Iloc-

) JeHHH 3(dekt o0OYyCJIOBIEH JHCCO-
204 ~ 880 unalyell npuMecH KaJbiHra (puc. 53).
a9 .0\ o 50 CTuabneoMenan 3aMeTHO pacnpo-
CTPaHeH B CKapHOBO-MOJHMeTa Hye-
CKHX MecTopomnenusx Kapamasapa
KaK NPOAYKT pPasJomenus NHPOKCEHOR
1 aHJApajHTa NpH HaJ0KEeHHH Ha cKap-
Hbl pYJAHOH MHHepaJu3alHH. B muu-
(hax mpocJekHBalOTCH Bce cTajMH HX
3aMellenus. B HauaiabHylo cramaHio
CTHJIBITHOMEJIaH pa3BHBAETCHA MO Tpe-
IHHAM CNaiHOCTH NHPOKCEHOB, OT KO-
TOPLIX pacnpocTpaHsercs B raybb MH-
HepaJa WJIH OTJaraeTcs B TOHEHbKHX
KHI0UKAX, CEKYUIHX CKapHBbL.
Munepas o6pa3oBaJicsi pu pe3Koil
CMeHe OKHC/IHTeJIbHO-BOCCTAHOBHTE/b-
HOrO mOoTeHUHala na Gojee OKUC/IH-
TeJqbHBIH. B coctas Munepasa BXOIAT
. - BCEé 3JIEMEHTHI, INPHCYTCTBYIOIIHE B
O e (oo M amromoy. "7 MawrawrenenGeprute, ¢ HeGOJLIINM
npHBHOCOM amoMHHHS 1 Boawl [lpn
3aMelleHnd NHPOKCEeHA JIBYXBAlEHTHOE yKesle30 OKHCI10Ch 10 TPeXBaJeHT-
Horo. Kaapuuit B 3HauUuTeIbHON CTENMEeHH BbIHECEH 11 YACTBI  OTJIOMKMJICH
3lechL e B Buje Kaabuuta. OHOBpeMEHHO OH 3aMellaJcs TIeMaTHTOM,
a nupportun — Mapkasutom (Mouceesa, 1969).

B Koiirame n ¥rate cTHAbBMIHOMe AN PA3BHBAETCSl B CKAPHOBO-BoOJb(pa-
MOBBIX TeJaX 10 nupokceHaM, oOpasysi HHOIAA ToJIHBIE 11CeBAOMOPgO3bl, 1
pacro.saraeTcsl B BHJle Ka€MOK BOKpPYr 3epeH weesaura. CTHIbNHOME AH ac-
COLLHpYeT ¢ KBapleM, KaabUHTOM, ampudotom u cyabpnramu (HMemanaos,
1961).

B HMurnuke cruibnHoMesan ciaraet YepHble cpepolHTHKH cpein Kalb-
nuT-ampubosaMu, pa3BHBAIOIHMHCS NO rejleHGepruTy B acCOUHAaIHn ¢ KBap-
LeM, Ka/bLUHTOM, CHIEPHTOM, aKIeCCOPHBIM reJbBHHOM H CYJb(HIaMH,

320
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Puc. 533. Kpusbie mnarpepanus CTHAbIHO-
Menana:
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Tunposuotut— (K, H.0) (Mg, Fe ' * Mn); [A1Si:0,,/(OH,H.0),

uapoGuotut n3pecten B AnMaibiKe Ha MeanoM Mecropoxiennn Kanab-
MaKbIp.

Jlucroukn ruapobuoTHTA MArKHe, HO He ynpyrue. Llser seqeHosato-Oy-
pbiit, B wangax Oypoii, He naeoxponpyer. Onruueckue cBoiicTsa riapobHo-
THTa caeayioune: Ng — 1,575; Np — 1,546; Ng—Np — 0,019; 2V —0°.

Tiapobuorit ofpasyercs B KOpe BbIBETPHBAHHSL 34 cYeT T'HApATaLH
nopojootpasyioniero OHOTHTA CHEHHTO-AHOPHTOBOIO MACCHBA.

[pynna MOHTMOpPH/JIOHHTA
Moatmopuatonut— (Na, K, Ca), [AL Mg), Al Si, . O [(OH),| 44,0
Bentonut

MOHTMEPHANTOHNT — IMHPOKO PACNPOCTPaHeHHLIT MHHEpaJ TJIHH Me30-
KafiHo30lICKUX oT10zenuil Y30ekucrana. Berpeuaerces TakiKe B 30He THIiep-
reHesa HeKOTOPBIX MeCTOPOIKAeHHIL.

MoUTMOPHJIOHHT H3BecTeH B Y30exkncrane ¢ rayBoKofil IpeBHOCTH Noj
HA3BAHHEM <«I'HAMOs», «TOF €ru» (FOPHBIT KHUP), «THJA OyTa», «TOUI COBYH»
(MBLIBHBIIT KaMeHb), «KyK mnpam» u Ap. B packonkax Adpacnada (apes-
Hero Camapkanna) oOuapy:ensl 00JIOMKH ToOHuapHulX naaeanit 11—II11 BB.
H. 3. Kpome Toro, MOHTMOPHIJIOHUT NPHMEHAACH IS OYHCTKH PaCTHTE/b-
HbIX MaceJ, BHHOIPAIHOro coka, miepeti or xupos. CpepHeBeKOBbE CTPOH-
TeJH CMEWHBAJH MOHTMOPH/IOHHT ¢ KaMBIILIOBLIM MYXOM, H3rOTaBJIHBAJN
MedKie KepaMHyeckHe MVIMTKH, a 3aTeM OG:KHrajlu UX B TOHUAPHLIX neuax.
TlanTKH 1Cnoab30BAINChE A0S MO3aHYHOH OGJHILOBKM Meyereil, JABOPILOB H
rpobuunil. Ilamatunkn cpeaneBekoBbsi Camapranaa, Byxapsr n Tawmkenra
CRILETeNbCTBYIOT 0 HeoObuaiinoil NPOYHOCTH KepaMHKH, COXpaNHBLICH ie-
mMepkuyuiine kpacki. MuHepaa npuMeHs/cs Takke Kak (OPMOBOUHBI Ma-
TepMaJ NPH OTJHBKE METaJJaHuecKoil MOCy/bl, B CENbCKOM XO03AHCTBE — L5
VAYUIICHUA  CTPYKTYPBl  104YB, B HAPOAHONH MeAHIHHE — [Js  3ajeunBa-
HUA pay.

MOHTMOPHIIONHT NOJA Has3BaHieM KedQekeauT, HaK KuJ, olucan Bnep-
soic B Yabexkucrane A. C. Yraonckum (1935, 1940). Cucremartnueckne mue-
cJaefoBaHNug Tpynnsl  MonTMopmadouura npopoanan M. J1. Cenaeinxuii,
M. A. Parees, A. 1. Ocunosa, M. /1. 3xyc, C. M. Ocynosa, H. I1. Tlerpos,
I'. M. Tecnenko, M. 3. 3akupos, A. M. Akpamxokaes, A. I'. Babaes,
M. 2. drambepanies, X. X. Apasxoaxaes, E. C. Jludeuson, JI. A. 3ungenn,
H. A. Cumonenko, M. H. Mouceesa, C. K. Cmupuoba, U. B. Py6anos.

XHMHKO-TeXHOJIOTHUECKHe ~ CBOHCTBA  MOHTMOPH/JIOHHTA  H3YYEHBI
Il. Koamakoseim, B. 1. 3anpomerosbim, JI. b. Cmoannoii, A. [llamcueBbim,
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LI Crasuneiv, C. IOuycosuiM, W, P. Pa-
cyaosbiM, B, M. Esnakosbim,
MoHTMOpPHIIOHHT npelacTaBasger cobof
MIOTHYIO, MAMKYIO, MJACTHUHYIO, JKHPHYIO
Ha owyns ranuy. Ipn BeicLIXanin MiHepa.l
TBep/ceT, NpHOOperaeT BOCKOBHHLI OJecK
1 paKkoBHcTblil H310M. OKpacka ero pasHo-
obpasnas — Oeqas, cepas, 3ejeHas, cupe-
HeBas, JHJIOBAs, OpaH#eBas, KpacHas.
MOHTMOPHJ/VIONHT  XODOIIO JHATHOCTH-
pyeTcsi  OKpallHBANHEM  OpraHHYeCKHMH
kpacureaamu:  MID BbizbiBaeT nosiBiedHe
(pHONeTOBO-CHHHX, CHHHX H roJy0ObIX TOHOB,
a nobasaenne KCl namensier okpacky Ha
3eJMEHYI0, HHOITA ¥Ke 3e/eHblil TOH BO3HHKA-
er npn okpawneanun MIT  u coxpansiercs
npn MI'+KCI. Takas passuila B oKpauin-
BaHHH OOYC/JIOB/IEHA PA3JHYHLIMH KOJIHUECT-
BEHHBIMH COOTHOLICHHSIMH MEHKAY IOrJo-
HICHHBIMI KaTHonamu (3xyc, 1966).
ArperaTuBHbI 0Kazateab npegoM.e-
nust mMuHepasia u3 Cynarama — N — 1,503
(Monceera, 1971). Ilokasarean npenom.e-
HHST B OPHEHTHPOBAHHLIX arperartax cJaejly-
omue: Ng’— 1,527, Np’— 1,513; Ng'—
Np’— 0,014 (1opckue oriaoxkenns Ceseptoil
n Cesepo-Boctounoin ®eprane, 3unjenn,
1953); Ng’— 1,535; Np” — 1,523, Ng'—
Np’ — 0,012 (ITpstnnwinnkos, 1963); Ng'—
1,537, Np’ — 1,610; Ng’ — Np’ = 0,027
(Unmnon; JInGenson, 1970); Ng' — 1,499,
Np” — 1,490; Ng' — Np’ — 0,009 (meno-
Boie OTJ10KeHHs Pepraubl; AKpaMXxo/Kaes,

Puc. 54. Kpupoie narpesaniia MOHTMOPHIOHHTA:

06p. 1~ MOHTMOPHAAOHH! H3 cepHOro MecToposxiends TyonTiy
(Cmapuosa, 1970), 2.3 u3 cepuoro  MecTopukrzeuns  [lopey
(lOcynosa, Yecosa, 1841), 4—u3 Keaeca (botsuna, 3axnpos,
1961}, 5 —H3 necTpousetHoil ceuTw (1,) DPepranwm (Ixye, 1966),
i — Na-MouTMOpHAI0BNT H3 KoxaiiTa (3akupos, TMapnues 1963).
7—na Janaawoft CymoxTsl ([Ocynosa, 1939); 8, 9—un Askamapa
(Fachypos, Apunos, 1969). JO—u3 Kepsmune (3axupos, 1965),
11 —w3 Hedreabana, 12—714—wuas llaukamapa, /5—ua Twberatana
(drambepavieB W ap., 1967), 16— 17 —n3 3anaanoro Yaiexucrana
(HMHUR TYpoH) (Jrambepiwen, 3axupos, 1960), [J§—/9—u3
CymaTalieckolt rpyniu Ga00pHTOBEIX MecToposcaenni (Monce-
ena, 1971).




1959); Ng" — 1,495 — 1,548, Np” — 1,477 — 1,602, Ng' — Np' = 0,012—
0,020 (meaoBble 1 TperHuHbBle OTI0KeHHst DPepraHckoil J0JHHB;  3XyC,
1966).

Ha KpuBLIX HATPEBAHHY MOHTMOPHIIOHHTA IHAOTOPMHYECKHE (et
cBsi3alibl ¢ netepedl Bomwi: npn 150—200° sbigeasercda agcopOiionHas Boia,
npn 550—650° u 850—920°C — xkoucruryunonnasi. Huoraia nabawonaercs
HeGoabIIoi yK30TepMuueckuii nik npu 950° (puc. 54).

B muHepane ormMeudaeTcs HAUYNTENLHOE COMEPKANIE LEJOUHLIX 1 HLe-
JOUHOZCMEIBHBIN 2JCMCHTOB 38 CHET BBICOKOH eMKOCTII HOIIoULeHHs. Yera-
HOBJECHA LOBCJABHO BLICOKAS KOKWEHTPALNS Keae3d, YacTh KOTOPOro BXOANT
B p(‘lllt"]']\'_\" MOHI‘NIL)]‘JH.’].'I(_)IH[T&I. JamMenias Ei.'”OlHll“lff. .’1[)}TZIH AC HACTL lipH-
CYTCTBYCT B BH/€ MEXaHHYCCKOH TpHMecH THAPOOKNCAOB, o0YCI0BINBAN
KPACHYIO OKPACKY MHOTIHX CBHT Me30-KaiiHozos, YacTn 06pasion ¢ BLICOKHM
coleprKannem Keqaeza npejicrasasger cofoil cMech MOHTMOpPHAJIOHHTA ¢ Geil-
peaautom (tada. 73). XuMHueckue aHaaH3bl nepecunTalbl Ha CTPYKTVPHLIC
Qopmyisl M3 pacuera 10 atoMoB Kucaopoja Ha 0e3BOAHYIO uacTb, Cxo-
JIMOCTL ¢ Teopernueckoll dopmy.olt yIOBACTBOPHTEILHAA.

CnexTpaJablibivM aHa u3oM B MontMopuatonnie n3 Cynarauckoil rpyn-
bl (PJICOPHTOBHIX MECTOPOKACHNI BhIsIBJICHL caeaylolne npumeci: Be, Cu,
Ga, Ba, La, Ce, V, Mn (ca.—0,n%) (Monceesa, 1971); nz Unmunona Li —
0,03% (JIuGenson, 1970); u3 cepuoro mecropoxienns Tyioutay — Sr—
0,0539% (Cwmupnosa, 1970).

Emkocrh katHonnoro comena koaebaercs ot 42,40 1o 88,2 mr.oks./100 .

Meemo sagmust  Ca™ Mgt K! Na*t Ofwas Asmop
oap. eMEOCmE

Ilopcy 7,9 5,9 4.3 61,7 3axupos, 1965
31.7 13 60,0
38,0 21.3 85.4

Keaec 9,03 0,55 23,79 42,40 3akupon, 1966

deprauna 21.44— : 1,84— 1,13— 50-—-70 3xyce, 1966
49 57 25,86 5,98 1,74

Yunmnon — - == = 88,2 Jlubenzon, 1970

Ha pentrenorpammax mourMopuanonnta nz Tyonray (1) n Uykypra-
mwa (2) raaBHbLIC THHHH COOTBETCTBYIOT TAJOHHBIM:
1) 5,78 (10); 5,04 (4); 4,50 (8); 3,1 (4); 2,58 (7); 1,503 (8) (Cmupnosa,
1970);
2) 5.045 (6); 4,521 (8); 3.008 (7); 2,581 (6); 1,489 (10) (Mowuceesa, 1971).
Ha nudpaxrorpaMmax MOHTMOPHJJIOHHTY COOTBETCTBYIOT OasalbHble
anavenns 124-—15,5 kX, [lpn HacellleHHH OPTaHHUYECKHMH  COCAUHEHMSIMII
(rauIepHioM) MOHTMOPINIIOHHT CHJALHO HaOyXaeT 3a cueT pacluHpeHus
MEKCAOEBLIX TNPOMEMYTKOB, H 3HAuCHHA Ga3ajbHbLIX OTPaKCHHI yBeJIHYH-
BAIOTCH 10 NOCTOAHHON BesnunHbl (17,7— 17,8 kX). B pesyabsrarte npokasn-
panns 10 600°C  MEKNIOCKOCTHBIE PACCTOSIHHS BHOBbL  YMCHBINAKOTCS JIO
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Tabanuwa 73

XHrHZeCKH#|t cocTae MOHTMOPHAJOHHTA

Hawmakram [ deprana Keaec
Kovnoueur
1 ) 3 + 5
S:0. 42,00 45,31 41,95 23,00 69,92
TiO, 0,00 0,01 064 0.80 0,80
ALLO, 24,82 24,58 19:37 18,06 16,59
Fe.Cy 0,95 0,70 5,20 5,32 | 4,40
FeO ! 0,03 0,02 0,49 12 | o6
Ca0 5,60 2,63 0,68 — =
MgO 3,25 1,40 3,28 3,41 2.34
Na,O 0,01 0,02 0,20 ,55 | 3,47
K.O 0,00 0,21 2,18 0.85
+H,0 5,79
—H.0 16,32 21,65 11,23 6,72 10,96
CO, - = 0,20 ) 0,35
SO; — — — — —
Cymma 99,98 99,59 99,21 96,90 100,45
Anaautug E. ®. Kacksinosa — E. ¢. Kacnanosa
JTaBoparopus HUr'ull AH ¥Y3CCP - Wrul' AH Y3CCP
Aptop M. HU. Mounceesa, 1970 Parees, 3akupos, Dortkuna,
Ocunosa 1965 3axkupos,
1958 1961
OAHYECTBO HOHOB B nepecdyere uwa 12(0)
Si 3,50 3,65 3,698 3,79 o | 4,082
A1V 0,50 } 4,00 | 35 ) £00 |g 302) 400 | g o1 o
AV 1,84 1,83 1,387 1,38 1.310
Ti — \ — 0 U?Gl 0,05 l(i,(J-lU
Fe’t 0,05 | o 23 0,04 % 2,02 0,280} 2,102 0,24 } 2,10 l() 2223 1,840
Fe't 0 = I0 029 0,07 10,035
Mg 0,34 0.15 O .5()1 0,36 0,233
Ca 0,44 0,22 ) = s 1
Na — - 0,24 0 () 84 0,184] 0,21 ]0,2{) 0,225} 0,372
K = 0,02 | 0,103) 0.08 EU'WI



[Mpoponwenne Tabanin 73

[liopey

0. deprana Keaec
Komnoneur
6 7 8 9 10
Si0, 52,06 51,20 52,04 56,64 52,92
TiO, — - 0,48 0,48 0,90
ALO, i 58 18,32 23,46 18,76 14,67
Fe.O, 0,27 1,54 3,03 3,10 5,90
FeO = = 0.75 0,50 =
a0 1,00 4,55 3,40 5,10 0,75
MgO 3,51 5,01 4,56 3,01 2,60
Na.O 2,40 355 0,71 0,84 1,48
K.O0 — — 0,98 0,22 1,88
+H.,0 7.32 7.60 6,25 6,05 15,48
—H.0 1518 9,30 3.32 3,24
CO; 0,44 - 0.75 0,63 0,56
S0, 0,15 1,30 — - 1,37
Cymma 09 86 102,37 99,73 99,47 98,51
AnamTug E. &. Kachanosa —
Jladoparopust —
ABTOD 3akupos, 1955 3unaean n Cumonenko, [Mpsniunn-
l 96¢ xon, 1963
lloanuecTtno nonon B nepecuete na 12(0)
Si 3,975 3,69 2 3,82 , 146
AllY lo’,uga} 4,00 :}6,06)} 4,00 {3)3;8} 4,00 \?ﬂ?i} 4,00 M1
AV! , 053 1,257 1,407 1,317 1,354
Ti = l . = 0 025\ 0,025 0,053
Fet! 0,016% 1,968] 0,085} 1,882 | 0,153} 2,080 '0,157} 1,892(0,347; 2,058
Fe' — - 0,043 — —
Mg 0,399 0,540 0,461 0,393 0, 304'
Na 0,356 83"&3;} 0,851 ((;f(;fa(:]. 0,420 81;33] 0,496 ‘(;ggh:] 0,480
K - -~ 0,083 0.018 0.187)




[Tposoamenne Tadaunn 73

TywHTay Yamanara 3an. Yaoerneran Kogafiri
Komnonenr
11 12 13 11 15
Sid. 47,00 52,50 56,32 51,60 47,70
TiO. = = 0,80 0,69 0,58
ALO, 22,62 17,90 19,80 19,67 20,00
Fe,0, 1,72 3,56 5,60 6,40 4,22
FeO 0,25 0,13 = 0,00 0,81
CaO 2,80 1,20 -- 2,20 7,30
MgO 3,33 3,62 3,18 207 2,57
Na.,O — 5,16 291 1,44
K.O 0,27 5,10 2,04 1,95
+H.0 — 2,76 5,01
~HD 22,07 10,28 9.20 9,92 2 93
CO, — 1,88 0,31 0,67 7,37
S0, — 0,28 0,27 0,01 Ca.
Cymma 99,79 99, 54 100,54 97,48 101,93
Aunamnrng E. ®. Kacnanona
JlaBopatopus
Astop Cuupuona, Tecaenxo, Arambepiabien, 3aKupos,
1970 1960 3akupos, 1960 1966
Koanuwectno nonos B nepecuerte na 12(0)
Si 3,39 3,869 3,777 3.658 13,462
ol ] | ) | Sl g S
AV 0,61 400 | olia1 | 400 | gloo § 400 g ayn) 4,00 o5y 4,00
AV! 1,31 1,425 1,342 1,303 1,173
Ti - = 0,041 0,037 0,032
Fe't 0,09; 1,76 | 0,197 . 2,028 ( 0,283 : 1,983 [0,342; 1,9 10,231} 1,777
Fe?" — 0,008 — — 0,063
Mg 0,36 0,398 0,317 0,218 |0._£
Ca 0,21 0,099 ] — ] 0, 11(1| 0,062 ]
Na — 0,368 | 0,493 | 0,332 | 0,549 0,304 0,662 0,203} 0,447
K = 0,026 | 0.217 | 107182 lo 182




[Mpoomkenue tadanum 73

Koxanzwm ustwon 3an. Yaherneran
Kostoneir |
16 17 13 19 20
Sids 55,58 52,80 53,61 50,1 52,0
TiD2 0. ,a 0,46 0,:7 0.7 0.6
AlLOy 18,2 17,30 17.0 22,0 14.7
Fe O, .-1,1(1 6,41 :%,{3‘% (.22 7.5
e 1,26 0,73 0,11 1,1 s
CaO 2,00 2,20 0 35 2.8 0,8
MgO .58 I -1.14 e T.0
Na.,O (). 88 1,34 1,00 0,4 0,7
K ) 4,94 2,74 1 OO 1,9 0,7
HLD 2,78 g, 22 16 82 7.8 7.5
—HiD 2,94 5,66 f,41 4,6 7.4
CO. 124 1 0,20 — =
S04 Cu. 0,34 —_ - —
Cymwma 97,49 I 93,01 98,50 100,5 100,4
AnaanTug Urul’ AH ¥YaCCP
JlaGopatopus
AsTop 3axupon, 1966 JInbenaon, Py6anon, Munusizon,
1970 1971
Koasnwuecrso nonos B nepecuere ua 12(0)
Si BTl |, | 3,35 3,522 3,667
AV 0,220 | 4,00 “ "fJ 4,00 0.15( 4,00 0.478 | 4,00 0,333 4,00
AGHL 1,231 | 190 1,37 1,345 0,884
Ti 0,027 () 025 0,01 0,014 0,032
Fe' 0,260 } 1,952 () 2341 1,885 0,12} 2,12 | 0,378 } 2,137 [0,396) 2,159
Fat 0.072 () 043 0,07 0,06.3 0,059
Mg 0,362 n 303 0,55 0,335 0,788
Ca 0,145 ] () ](w] 0, 03] 0,169 (),()GI]
Nu 0.116 1 0,63 0,107} 0,521] 0,14} 0,26 0,052 10 303 1o, 006! 0,220
K 0,375 In,_m 0,03 l 0,172 0,063

Mpunyewanne: 1, 2- ncesromopposbl MOHTMOPHIIOHHTA MO FAXAYa3uTy 13 3000
okicIenns GAOOPHTOBOIO MECTOPOKICHNH, 3—MOHTMOPHIIOHNT H3 NaJA€OreloBLIX I,
4,5~ 6GEHTOHHTORBIE FANIEL U3 NAJEOreHoBuMX oTdoweHuil, 6 T7—youTMOpHAIOHUTOBNE
FOPH3ONTHE B [1A1COrCHOBLIX OTA0KeNHAX, 8—) —MOHTMOPHIJIOHHT 13 IOPCKHX  OT.I0We-
nuit (Cysaun), 10— cepo-seaenpie rannp, 11—rneaga MOHTMOPHINONNTA OPAIKEBOro LBETA
13 CEPHOI'0 MECTOPOK) LLIIIIH Tyviouray (I() Yabekncran), 1Z—MouTMOPHIIOHHTOBLIE TO-
puzontnl (Yanmanarta), 13—14--rexMyo- 1 ApKo-3eaeHble InHb H3 MOPCKHX OTJAOKeNnnii na-
acorend, 15— 17— yMounTMOPHIIONHTORBIE FAHHL B TageoreHoBbx otaoxennsx [0, Vadekn-
crana, 18— npocaoil MonTMOPHALOHIITA B 301enoBLX oTaokeHuax Pepraust, 19—20—vont-
MOPHIJOHIHTOBLIE WL B OTJAOKCHUSIX COMANLIX O3€p.



97—10 kX. D11 0coOEHNHOCTH XAPAKTEPHBI TOJLKO LI MOHTMOPHJIOHHTA
(puc. 55).

Ha 5J1eKTPOHHO-MHKDPOCKOTIHUECKHX CHHMKAX MOHTMOPIIIOHHT —OT.1H-
waercs XapaKTepHbIMH MOP(OJOrHUECKHMH 0COOCHHOCTAMI B BHAC PHIXILIX
CTYAHE0OPA3HBIX XAOIbEBHAHBIX CKOMICHHIT TOHKOAMCHEPCHBIX UaACTHIL

MOHTMOpH/JIOHHTOBEIE THHB B OCAJT0UHBIX MOPOLAX 0P, Me."l(.j i Tpe-
THUHOTO TepHia OTJAMYAIOTCS PerHOHAIBHEIM pacnpoctpauennen. Ouu of-
pasyloT TNJAcThl MOULHOCTbIO OT 2
1o 300 x u G6onee. HaunGodbuine 3a-
nacel MpHYPOYEHB! K [1a/1€0reHOBbLIM
A otaoxennsm. LlenounozemenpHbie
.

!

Puc. 55. IudpakrorpaMmbl [MOHTMOPHIIOHNTA:

00p. [ —MOHCMOPHALOHUT U3 CepHOro Mectoposkaedus Tywouray (Cmupuosa, 1970), Z—us  mecToposkienns Y-
muon (Jlubenzon 197)) (ppakiuns o —ucxoaHan, 0—HACLILIEHHAN TOHLEPHHOM, 6—MPOKAACHA, & —HACHILEHHAN
KOH).

Puc. 56. Ilcepaomopdo3sl MOHTMOPHAIOHHTA TIO Tanayas iTy. IAeKTpoHads MHKPO(OTO-
rpadus, yB 13200 (HYaxmakraur) (Monceena,.1971).
MOHTMODH/IJIOHHTBLI CJ/laraloT mviacTel MomHoctoio 200—300 u (Pepranckas
J0/IHHa, Me/JoBble OTJoXKeHHs), a uenouHsle — 0,15—0,6 »  (Kokaiiror,

[opcy, Keaec, Asxamap; 3akupos, 1965).

B napareneance ¢ MOHTMOPHJVIOHHTOM B ©CAM04HBIX TNOPOLAX BCTpe-
yatoreda nanasiropekur (Patees, 1958), ruaykoHHT, rHnc, XaJjueaoH, onad,
miput (3akupos, 1966), camopoanas cepa, neaectun (Cmuprosa, 1970),
zauvontuiaoant (JIubeuson, 1970); B 30oHe rHneprenesa THAPOCAAE,
xaoput (Monceesa, 1971).
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O6 yeaosnsix ¢Gpasesalns MOHTMOPIIOHHTA Yy HCCACROBaTencH He
cyutectsyer eannoro muenusi. A, C. Ykaouckuii (1928, 1935, 1940) obbsic-
HSl1 [IPOHCXOKAGHHE LIOPCYHCKHX KehheKeJHTOB BO3JIeHCTBHEM IIeJOUHbIX
He) TsiHbIX BOA HA IVIHIBI, COMPOBOMAEMbIM OCBOOOMKAEHHEM I[VIHH OT 3aX-
BauelHbIX panee coJeil, u X nentusauueil. [Ipy cMeUeHnH ¢ NOBEPXHOCTHBI-
MH CYJb(aTHLIMI PACTBOPAMI TIHHHCTHIE PACTBOPLI KOATYJHPYIOT, H BbINA-
AacT KOAJIOHAaNbHAd THHA, aAcopOHPOBABIIASA LEI0YH H IIeJOYHbIe 3eMJIIL.

H. T1. Tlerpos, (1955) u I'. Y. Tecaenko (1963) cuuTalor, uTo MOHTMO-
PILLIOHHTOBBIE TVIHILL SBJAAIOTCS  NPOAYKTOM H3MEHEHUS BYJIKAHH4YECKOTro
nemaa. Jlpyrue nccaeaopartesi BO3HHKHOBCHME MOHTMODHJJIOHHTA CBSI3bi-
BAlOT CO CTAAMIIHBIM [IpeBpalleHneM a IoMOCHIHKATOR B LI&JOUYHON cpeie B
yeaosusx apuanoro wkanmata  (KOcynosa, 1941, 1944; PateeB, Ocunosa,
1958; Parees, 1968; 3axupos, 1965, 1966; JIuGenson, 1970). Csasb ero
¢ HedpreoGpas’oBaHUeM OTMEUAETCH PALOM HCCAeLOBaTeRel, a npouecc npe-
BpallCHUA MOHTMOPHIJOHHTA B THAPOCHIONY paccMaTpHBAETesl KaK NPH3HAK
Hepremarepuickux cur (3xyc, 1966; 3ungenn u CumoHeHKo, 1963).

Ha ¢umooputoBux mecropomiennax Cynatamexkofi Fpynns MOHTMOPHJI-
JOHHT B 30HE I'HHcpreHeza obpasyer HneeBAOMOPGO3bl 110 TaMIyaznTy, ueMm
obpAcHsercst TpyOGuaTas, a4 He XJonbeBninas (opma uacTHi, HA 3ASKTPOH-
HbIX Mukpodcrorpadusx (puc. 56). Naanyasut Ha mecToposacHuax obpa-
30BAJICH paHblle MOKTMOPWIJIOHHTA — B KOPe BbIBCTPHBAHHS — B KOHUE
naJjieo3osn, Koraa I\'IE‘C'l‘(l[)l)}i\',’l(‘liii@ ObITIO :)P()LIIIPUBHH(). B menoBeoe XKe Tpe-
THYHOE BpeM:d ApCHCNO/Ia Tpakcrpeceis mops. [log BausiHHeM MOPCKHX
BOJ, NPOMHKIUIX B TPCHIHHOBATLIC 30HLI BCKPBITOrO 3pO3Hell MecTopoMje-
HIIF, TaJdayasHT 3aMecTHacs MoHTMOpuaionntoM (Monceesa. 1970).

Belﬂi.rle.rt:m-r—(Na,Ca)_r [AI._,-AI“ Siy Oua

|(OH),] -4H,0

Beiineaant BoisBaen cpean ramHucThiX Munepaaos B Beawray, B ropax
Kyvabmvkray (Kongaes, n ap., 1974) u B kauectse uyactofl npumecH B
MOHTMCPH/IOHUTOBOI TVIHHE BO MHOIHX NYHKTAX.

Befigeanur B beavray xapaxkrtepuayercsi MAHHHCTHIM OOJHKOM CBETJIO-
ceporo usetd. Ila 91eKTpOHHO-MUKPOCKONHYCCKHX CHEMKAX (QopMa uacTHIL
pacnabiBuaTas, 00JaKkoBiuLHas, ¢ 3aBepuyThMI Kpasmi. B maudax npea-
craBaser co0oit  ToHKoYewyHuarslit  caAadoABYIPeJOMISIONIHIT  arperar.
Ng—Np=0,002—0,004. Oraeaphbie yeulyilkin erc OGeCUBCTHBI, NOKa3aTelb
fipeiomaenss Huakui, N = 1,531,

Ha audpakrorpamme opuenTHpoBanioro obpazua nanbotiee HHTEHCHB-

Hble Hazaaphbie peduiekest caexvioutne: (001) — 12,8 A, (002) — 9,21 ﬁr,

{004) — 2,10 A. Tlpu raugoasuun oun emettaiores k 17,3; 8,615 3,33 A coor-
seTcTBeiHo. Heeaenosanne obpasua, naceientoro LiCl, oTmbiToro ot H3-
6LiTKa 3TOil codnl 1 npokadedtoro npu 250°%, nokasano, uto (001) cmeuraer-

ca k 10,0 A, a npu nostopHoil rankoasunn — K 17,3 A. Vkazauuvle npus-
HAKI XapakTepHbl JL1s Oeiiaenanra.
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bBeiigeaant B Beabray pacnpocrpanen wuporko. Ou apuypouct K kope
BhiBeTpHBanHs raboponaos, chopmupoBagiieiics B Me3osolickoe spemsa. beii-
JAEJIHT 3aMelacT nopoaoodpasyloniie miarnokaasnl ¢ coXpaHcHHeM KOHTY-
pos ero seped, a npn GoJiee HHTEHCHBHON MOHTMOPHIJOHATHIAUHE W XJ0-
pHT, HPOHHIKa® B HEro no cnailHocTH, KpasgM uewyex, TpetnHaM. B nmapa-
reHeTHuYeckoll accouHalun ¢ Oefi1eyIHTOM BCTPEHAIOTCS:  XJAOPHT, CepHILUT,
KBApLL, FreTHT, MOHTMOPH/IJIOHHT.

Beiiienant B kope BuBeTpuBalua ofpa30Baics Ha yyacTkax, rjiae JABH-
JKEHHC TPVHTOBBIX BC OIPaHiueHo 300aMi apodaenust.

HoHTPOHHT — (Czl.Na)_r IFe'} IAII Sty .. 0“‘1 (OH)JI -4H,0
Zn—uonrtpouut, Ni  HOHTPOHHT

Honrpount nasecren B Hypatusckom xpedre — Ha ckapHOBO-1IeeNHTO-
BOM MectopoxkiaeHun Koifitan (nannsie A, b. Bartaaosa u 3. A. Kopoaesoit),
B KypamMubcknx ropax Ha cKapHoBO-TIOJIHMETALIHUECKIX MECTOPOKACHHAsIX
Kxnas laptasa (Kopoaesa, 1941), Kypycait (nanuwie M. I1. Monceesoit),
Anreiitonkan (Enukees, 1957), Kaucait ([Mpotoabsikonosa, 1957), Kypra-
muukan (Fonosanos, 1965), Yokanam6yaax (Barposa, 1966), B ioro-3a-
najHblX ctporax 'Hecapekoro Xp. B HOJHMETAINYECKHX PYAONPOABACHHSIX
Kynbnapa u Kyrunraurray (C. T. Bangasos, M. M. T'ososanos),

MuHepaa BuileasieTcst B 3eMJHCTLIX MACCAX, JKHPHBIX Ha OULYIb M MJA0T-
HBIX CKOMIEHHAX 3a CYeT CMECH ero ¢ XxaameiaonoM. B uiandax ToHKouewyii-
YaThlil B TOHKOBOJOKHHCTHIL. LIBeT ducTamkoBo-3esenniil, 3eaenblii, 3eaeHo-
BATG-KEATHI, OypoBaTo-zencHblil 11 0ausxoBblil. TBeppocth 2—3.

Munepan JABYOCHBIT NOJOXKHTEIbHBIN, YAJTHHEHHE moaoKuteastoe. [To-
Ka3aTenl NpeJOMIACHNS BBICOKHE, COOTBETCTBYIOUIHE  BLICOKOXKEIE3HCTON
pasHocTH (aBTOp nepBbLIX Tpex o0Opasnos Monceesa, ueTBepTOro —
A.b. Baranos, 3. A. Koposesa).

Howmep o0p. Xapaxmepucnmura Nz Np Nz—Np
Mumrepaaa
Kypamununcknii xp.

n3 Kypycan 3enenoparo-wearnie

67 BOJOKHUCTRIC arpera-

Thl HOHTPOHHTA 110

nHPoKCeHy 1,631 1,613 0,038
38 1,633 1,607 0,030
58 1,665 1,635 0,030

Hypartunckneropu

na Kohrama Xuakn ducranmkono-
3eAeH0r0 HOHTPONHTA
B 30He OKHCIEeHIs
CKAPHORO-PY . IHOIO
MECTOPOH TeHILH 1,607 1,583 —



XHMHUCCKHIT coCTaB HOHTpPOHUTA 3HAYHTEALHO Koaebuaercs. B nonrtpo-
nure w3 Kofitama n Ceseproit rpynnul AJTBIHTONKAHA COLCPAKINITCS COOT-
serersenio 7,19 u 16,16% Al,Oj, us Inasuoit pyauoil 3086 ouenb HH3KOE —
0,71%. Xapaxrepuoit ocoGeHHocTbio MHHepada uaz aBuoil  pyaHol 30HBI
siBAsieTcs Bhicokoe cofdepxanue Zn0O (6,03%), nospoasiouiee 0THECTH €ro
K LHHKOBOT Pa3HOBIAHOCTI HOHTPOHHTA.

Koanonenm  Ceseprasi zpynna aasnast pydnas Kodamaiu,
Aamewmonxana. 30Ha AamsiHMONKaHas odp. 30
oip. 44 ofip. 2915

Si0. 43,60 53,40 54,30
TiO, - 0,25 0,13
AlLO, 7,19 0,71 16,16
Fe.O; 25,30 17,40 12,82
FeO 1,10 — 0,17
MnO = 0,49 0.01
MgO 2,38 2,60 0,08
CaO — 2,00 2,20
Zn0 = 6,03 iy
Na.O 0,56 0,00 1,10
K.O — 0,00 0.30

+H.0 19,50 13,00 7,28
CO. — = 0,81
SO, — 3,63 =
P.O; — 0,11 —
Cymwma 99,63 99,62 99,39

Mpumevanne Anarnrux odp. 44 u 30 E. . Kacvanona, 2015—T. T. Myxona;
aptropul 06p. 44 M. P. Exnkeen, 30 —A. L. barason 3. A. Kopoitena.

Hourpount u3 Ipyrux ckapHOBO-NOJIHMETANNHUCCKHX MECTOPOR 1Ml
PErHoHa COACPKNT TakKe nosbientuce kodamnueerso Zn (0,0n — 19%), vacro
Ag, Pb, Be, nrorna Cd. LlnnkoBas pasHOBHMIHOCTL HOHTPOHHTA paHee Bbljle-
aena B. A. Baxpywessim (1949). Houtponut n3 nnkeab-rpagurtoBoro mec-
ropoxaenns Tackasran cogepmur nprumecs Ni-— 0,899% (Ni-nourpouur)
(Kpomcrast, 1971).

Kpnshie narpeBanus HONTPOHITA COOTBETCTBYIOT ITAJOHHLIM C HECKOJIb-
Kumi sugorepmuyecknMin sbdexramn — 115—160" u 420-—540°,— cBsizau-
HBIMEH € nOTepeil oTAebHBIX MOPIHI BOALL, H CJ1a0LIM IK3OTEPMIUCCKIM I~
KOM ¢ pasjoKeHiem 00e3BOKEeHHLIX NPOAYKTOB (pic. 57).

HolTpouur nz ApYrux CKapHOBO-NOJHMETANIHUYECKHX MeCTOPORAeHHil
npix mectopoxaenuit (Kypyeail, Yanax, Aarwuronkan, Kyprawmmnukanu,
Kaucaii, Koiitamr). OH Bhizenseress B BHAC HeGOABLINX CKOMICHUIT, HANETOR
H ToHkHX npoxmiok. Odpasyercs 3a cuer pasfoKenus B IIOBEPXHOCTHBIX
VCJAOBHSX MHPOKCEHA, NPEHMYLLECTBEHIO TeACHOCPIHTOBOTO 1 CAJHTOBOTO
coctaBa. Honrponut 0BBIUHO B paziiuioil cTenenll 3aMmelaer NHPOKCEHbI
B aCCOUHAINY € KAJBLIUHTOM, ONaJoM, MHPOJIO3NTOM, TpelcTaBIsdIonMK
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NPOAVKTBLI CIro pasfloenns. MIIHEPHJ] HC}’CT[)I"['-]HB H 3aMmellaerca C Tede-
HIIEM BPEMCHH IeTHTOM B BHAE XapaKTCPHBIX IICCBHUMOP(DU.}.

7
/ AT
2 o 537 N s
V\V‘*/\ 1a° (\

2 1588 | na° > &g’
c o 780" 520°
2u0°

B == I N S =t ] 1 i
20 200 400 00 A T ¢ -
Puc. 57. Kpusnie narpesanns HOHTPONNTA:
0o6p. 1-4—u3 AateHTOnkana, i—u3 Kypycas, 6—u3 Oxyprasana.

Puc. 58. Kpupble narpesauns canonura:

00p. J—n1 Kyprammnnkana, niotHee arperatel xeatopatoro camonurta (3akupos. Hewkmwonor, 1961), 537—mn3
[Tupmupaoa, CKOMICHH I cpeTA0-PO30BOTO CANOHHTA CPCAN BOAAACTOHMTA (Mounceena, 1969), 1598— us Llentpans-
Horo Kawucan, nceBloMopi03nl ¢BeTA0-CEPOro CANOMHTA 110 KconoTauTy ([lonos, 18601,

HOPEOTJIOH\'QHHI)IQ PAa3HOCTH CAAralloT KNWAKH H KOPOUKH. Xﬂp{:i\'TL‘PHOl"I
T}IHOMOP(I)HOH 0COOCHHOCTBIO HOHTPOHHTA H3 NOJHMETANIHHECKHX MeCTOo-
pO)h'flt‘HHI“I SIBJIIETCS MOBbIIIEHHAst TPpHMech IIHHKA, @ H3 HHKeJeBbIX—HHKEJIs.

Canouut— (Ca, Na), [Mg,|Al, Siy . Oy|(OH),| -4H,0
Zn-canouut (COKOHHUT)— (Zn, Mg, Al, Fe), [(Alx Siy_, )01”|(0H)__,| -4H=0
Cu-canonut— (Ca, Na)  [(Mg, Cu),|Al Si, . O (OH),].4H,0

Canonnr ormeuaercs B cocrae raua Tyaawicas B Ilanckoym  ajaoipe
(lOcynosa, 1941), B paiioHe moJuMeTa/JIHUeCKHX MecTOpoxaeHll Kypa-
muHcknx rop — Kyprawmnexkane (3aknpos, Hexnonos, 1961; Toanosanos,
1965), Kancae (TTonos, 1960).

Munepan o0bMHO WAOTHBIN, B €CTECTBENHO YBJAAXKHEHHBIX VCJIOBHAX
HHOTAA MELIONOA0OHLIA, 3eMancTbiil. [IpH BbICHIXaHHH pacTpecKiBaeTcss H
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npespataercst B Kpoulky. B wandax y Hero o6HapyzKuBaercs BechbMa TOH-
Koyeulyituatoe cTpoeHne ¢ peikHMH 6ojee Kpynubimi uemyiikamu. Canonut
w3 Kypraimnkana npeacTaBjen arperatoM BOJOKOH ¢ HeNpaBHJbHbIMH pac-
MILIBUATHIMI KOHTYPaMH, a TAKMKE MEIKHMH KOMOYKaMH C HeYeTKHMH
Kpasmil.

Liper Geuplil, nHorjaa xe/toBathlil u cepoathiid, [laoTnue pasnocty 06-
JajalT PakoBHCTLIM H3JomMeM. TBepaocTh HH3Kas — 1—2, HA OWYyIlb KHP-
Hbll. YaeapHsiil Bec 2,09—222 (Kyprawunkan); 2,6 (Llentpanbubiit Kan-
cait). KoeGaHnusa B 3naueHusiX y/JeJbHOrO Beca CBA3dHbl ¢ PA3HOH CTeneHbio
ero gerujpaTalui.

OnrtHueckHe cBOCTBA CANOHHTA 3HAYHTENbHO KOJe0JIOTCS B CBA3H C
HEIOCTOAHCTBOM COCTABA.

Hoaxep 00,. Nz Nm Np Ng—Np  Asmop
l—u3 Kyprawmugana — 1,519 - — 3axkupon,
Heknionos,
1961
1455 — 1,528 —_ 1,513 0,015 Tlonos,
n3 L. Kancas 1960
1619 1,568 — 1,551 0,017

CanoHuT oTIHuaeTcs 0T MOHTMOPHJJIOHHTA BBICOKHM COJAEpIKaHieM
Mg 0(25,02—28,24%). [lo cocray munepaaul nz Kyprammnkana n Kan-
cas OJH3KI, OTMEUaeTcs JHIIb 3HAYHTEeNbHOR KoJebaHne B COAePIKaHHH
BOJLHI.

Koxmnowenm  Kypeawunxan [ewmpaasnwid Kancai

oap. 1 odp. 1619 adp. 1435a
Si0s 1,42 54,00 42,90
ALO, 5.20 5.39 7.43
Fe.0, 1,20 1.38 037
FeO — 0,48 0,00
MO - 0,75 C19
MgO 26,02 25,02 28,24
CaO 1,18 2.10 1,69
Na.Q 0,59 Cha. —
K.O —_ Ca, —
HIHIE) 16.98 10,17 18,50
CO. — 063 0,60
Cymma 100,50 99,92 99,54

[Tpusmewanne. Jlaboparopus WInl’ AH V3CCP; anamntux E. ®. Kachsauoza;
asropel 06p. 1 3akupos, Hekawonos, 1961; o6p. 1619, 1455a — llonos, 1960, 1-—naacrood-
pasnas 3ancikKb CANoONNTa B CepPNCHTHHH3HPOBaHHOM jodomure, 1619, 14554 — wiakn u
CKOILTEHHH CANOHHTA B CKAPHOBO-PYIHLIX TeJax.

ITpuBesenHble aHaLN3Ll TEPECUUTAHBI Ha KpucTadAoXuMuueckne (op-
Myasl 13 pacyeta na 24 (O, OH) ¢ nckarodenneM ancopOGUHOHHOM BOJLL
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[Tpu seiBoae gopmya COy yBfzano c CE!O n MgO B kapoonavul,
06p. 1—(Ca,y Nay 6Y055 [Mq T i \]{,,‘);.‘_., (8% Bl lag ¢
O,, (0H), -5,91 H,0;
O6p. 1619 — Ca, 5 (Mgs,5 Mnypabeg s FeriAlys ) o (Sis g Alyy)gmX
X Oy (OH),- 2,70H,0;
oGp. 1455a — Ca, ,, ( Mg, ;)1 (,,?,).;“_ﬂi(Si“.m Bl 00y 0OHTY, -7 55H O,

CrHekTpa/ibHbIM AHAJAH30M YCTAHOBJACHB HHUTOKHLIE HPHMECH MIOTHX
saementos: Ag, Cu, Ba, Sr, La, Ti, Zr, Pb, Mn, Ni, Co, oucpuano, 00ab-
UIHHCTBO H3 HUX SABJSIIOTCS COPOIPOBAHHBIMIL

Penrredorpammbl canonnta na Kypramupnkana n Kancasi cxoanbl Memx-
Ay coboll, X0TS NOJHOro coBnaieHus HeT. B HUX rJaBHbIC MemIIOCKOCTHBE
paccTonnng OAH3KH K TAJOHHLIM. 3HAUeHHH BTOPOCTENCHHBIX JHHII He-
CKOJBKO KOJCOIIOTCSA, BEPOATHO, 3d CHET HENOCTOfCTBA COCTaBa MHHepadaa
n npumeceil. K uneay raasHbIX JHHHI HA PeHTreHOrpaMMmax canoHiTa H3
Kyprawunkaua u Hentpanwioro Kancas otHocsTes:

4,568 (5); 2,632 (7); 1,530 (10); 1,318 (6p) (3akupos, Hexaonos,
1961).

4,56 (10); 2,61 (8); 1,522 (10); 1,318 (5) (bsikonos, 1965).

Kpusbie Harpesanust uMeloT xapaktepliblii o0ank. Tlepeoie aBa sumo-
TepMiuecknx sthgexra npn 90—110° 1 190—300° 06ycaoBACHE! BbITENCHIEM
MEKCA0eBo Bofbl, npu  370—595° — morepell  KOHCTHTYUHOHION — BOLLL
CrpyKkrypa canonnTa paspylaercs npu 820—830° (puc. 58).

YeaoBnst obpascBanis canoHUTOB HeoAnnakoBeie. Canonut B Kuigbii-
cae B IManckom apbipe ofnapysed B CoCTaBe KOMIOHANOIN dpaKklin raHH
3 CaMblX BEPXOB pa3pesa Kanuo3oickHX Mogtac, kbl 00pasoBannl B ye-
JOBIAX NYCTLIHHOrO Kanmarta, ¢xofHcro ¢ coppemennniv (lOcynosa, 1941).
B Kypramunkane canoHUT NpHypoueH K KOPE BbLIBETPHBANMST CEPHCHTHHH-
3UPOBAHHBIX JO0JOMHTOB, o00pasyeT B HUX NPOMKIAKI 11 naacroodpastbie
saqemit (3axnpos, Hewmopos, 1961; lNonosanos, 1965). Pacemarpusaemblii
MitHepaa B KypramwmHsane accouiupyer ¢ cepno(uToM, CenHoJnToM, na-
.'Iblfl')p(’l\'HTl)\l, KaJbllHTOM, XaJleJOHOM, 4YTO THOHUHO I/ canoHuTa KOPbL
suiserpusanis., B Kaucaiickom pyaHom node «uedejpaccut» (IMonos, [960)
BCTpeyaeTcss B (POpME TOHKHX MPOAKHIOK, CCKVIIHX COCCIOPHTHIHPOBAHHDII
JHOPHOBLL MOPGHPNT,

WinKonast pasHoBHAHOCTL CATIOHITA O HasBaliem COKOHUTZ O1THOCHT-
C5l K Fpynne MOHTMOPHJIOHATA I COACPAKHT 3HAUNTEIBHOE KOJHYCCTBO LLHI-
ka (22—40% — Zn0O). Llunk BXOLHT B CTPYKTYPY MHHepaaa B OKTAIAPH-
yeckoll keopanuauui, Coxonurt uspecten B Kyprammmxane (Tonosatos,
1965), na OkypaasahckoMm Mecrtopomaenny B Kancalickom pyinoMm noJe
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(IIporoabsikonosa, 1954) n B AarsiHronkane (Enukees, 1958). Muuepaa
rapHonofo6ueil (Tena Cesepuofl rpynnsi) wian miotHelit (Kyprawwaxan,
[naBuas pyaunas 3zona Anrenronkana n OxypaaBan). Llser usmensiercs,
yacTo B npejaenax oaHoro odpasua, oT roay6oBaTo-0GeJ10ro 10 HHTEHCHBHOIO
3eJICHOBATO-roay00ro; NnpHMecH NpuaaioT emy OypoBaThlii OTTEHOK. DBJjeck
BOCKOBOH, MHOrZa MatoBblil. Yaeabublit Bec ot 2,23 no 2,69. KoneGanue
VIEeJTbHOTO Beca XapaKTepHo A5 COKOHHTA H OObACHSAETCS HENOCTOSTHCTBOM
cocraBa. Manom niortHeix macc HepoBHblil. [Vinnonono6Hasi pasHoOCTb NpH
BLICHIXAHHHM PACTPECKUBALTCA M PACTALACTCH HA HENpPaBHJAbHBIE KYCOYKH,
CHJILHO TMPHIHNAET K A3bIKY.

COKOHHT COCTOMT H3 Meabyaifllix 4YacTHYeK, pasMepbl KOTOPBIX He mpe-
seiwatr 0,005 ma, yacrto KoanomopdrOit cTpykTypel. B munepane Oxyp-
JdaBana, Kpome Toro, Habaonaercs amopdHas Macca. B cBs3u ¢ 3TuM Besn-
uMHA MOoKasateasi IpejoMIenns 3amepeHa npubansurenbo: 1,55 (AatbiH-
tonkan), 1,58 (Oxypnasan), 1,65 (Kyprawmnukan).

Ilepen masnbHOll TpyOKoi MuHepaa omaasisercd. [loaHocTeio pacTBo-
psaercs B passedenHoit HCl npn narpesanun. Ilocne no6aeaenns NH;OH
H3 pactBopa BuinajnawT Oeavie Xaones Al(OH),. Tlpn BeimapuBanuu pacrt-
popa obpasyercs reab Si0s.

MuHepan no cocraBy npencrasiser co6oil BOAHBIH aMIOMOCHIHKAT HH-
Ka ¢ neboapwoi npumecso Ca, Cu i HekoTopbIX Apyrux snementos. Ilo co-
Aep:KaHHio IVIaBHBIX KOMIOHeHTOB MitHepa.abl #3 OkypaaBaHa u AJTHIHTON-
KaHa pasjuuatroTcs. B mepBom cozep:uTcs 3HaunteabHo Goabmie Al,O3 u
BOJbI, HO IIHHKA HEMHOro MeHbLIE, YeM BO BTOPOM.

Kousnonenwm Ceseprasi epynna Taasnas pyouas Oxypdasan, Ilpedean rkoae-
Aamoiumonkana  30Ha AamsiHmonkara — o6p. 262 0aHus KOMNOHEeH-
odp. 231 oGp. 1317 mos 8 coKoHuUmMax

Ross, 1940

T Si0, 28,44 34,48 31,0 33,59—38,53
Ti0, — — 0,46 0,03—0,31

ALLOy 30,80 27,20 19,33 6,01—16,95
Fe.Oq — — 0,86 3,41—-6,21
FeO - - 0,00 0,12
Ca0 0,80 2,60 2,35 0,94
MgO 0,00 0,14 0.68 1,18—1,62
K.O — — 0,29 0,18
Na.,0 - - 0,13 —

Zn0 11,10 12,00 28,88 23,50—32.48
CuO 1,87 1,65 2512 0,10
CdOo 0,72 0,16 0,21 0,00
PbO 0,007 — — —
SO, — - 0,72 —
P.O; — — 0,15 —
CO, - 3,0 —

H.,0™ 16,15 11,32 4,70 6,72—10,39
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HO.* 9,32
Cymma 99,557
Ya. sec 2,23

Anaantuk E. @, KacbsaHoba
Astop M. P. Ennkeesn

10,32 6,10 8,05—10,67
99,77 100,98
2,69 2,69

T. T. MyxoBa

M. TlpoToabsikoHoBa

CocTaB COKOHHMTA HEeNOCTOsHeH; Ha0Jl0JaloTcsl CHIbHble KoJdeGaHus B
conepxaunn SiO,, AlyOs, ZnO u H,0.
[TpuHATO BBIEISATH HECKOJNBKO Pa3sHOBHAHOCTEll MilHepada: KaJjbllHe-

l
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Puc. 59. Kpusblie Harpesanus Zn-ca-
MOHKTA:

00p. 256—Zn-canouut W3 Oxypaasana, 1317—ua

FAaBiofl PYAHOM 30HW  AaTwHTOnkama, 2318
n3 CesepHoft rpynnu AATHHTONKaHA.

BYI0, HATPOBYIO H BOIOPOAHYIO. MHHepa.
13 OxypnaBana oueHb G.JH30K K KJaccH-
YeCKOMY COKOHHTY, B a/]THIHTONKaHCKHX
ofpa3oBanuax oueHb Maao ZnO, Koauue-
ctBo AloO3 3sauHTesqBHO BHILIE HOPMBI,
a B OHOM cJyyae MHOro Bozbl. BeposT-
HO, 3TH OGPHBOBHHHH npeacraB/agloT Cco-
G0it MpOMeXKyTOYHble NMPOAYKTH MeXLy
COKOHHTOM ¥ MOHTMOPHJJIOHHTOM.

Bo Bcex o6pasuax H3y4eHHOrO MHHe-
pala oTMeuaeTcsl BHICOKOe COJepiKaHHe
CuO (1,66—2,12%). Hanpumep, B uHH-
KOBbIX raMHKax Axmxana (Uyxpos,
1966) npHCYTCTBYIOT TOJIBKO CJellbl Me-
IH, B COKOHHTAX AMepHKH cOlepiKaHHe
CuO pasno 0,010% (Ross, 1940). ITpu-
BeJleHHble JlaHHble NMO3BO.SIOT BHIAEJHTD
HOBYIO MEIHCTYIO pPa3HOBHAHOCTb COKO-
uuta. [Ipucyrcreue Cu obGycaoBnusaer
rony6yl0 OKpacKy ONHCaHHBHIX MHHe-
pajioB.

C reoXMMHYECKOH TOUKHM 3DEHH HH-
TepecHa YCTaHOBJeHHasg B COKOHHTAX
Kypamusuckux rop mpuMecb CdO — mo
0,72%, KoTopass panee HHKeM He OTMe-
yaiach. Ross (1940) snanpumep, noagdep-
KHBa.1 OTCYTCTBHE 3TOrO 3JeMeHTa B aMe-
PHKaHCKHX COKOHHTaX.

Kpupas Harpepanus cokonnta n3 OKypJaBana MMeeT NATb IHAOTEPMH-
yeckHX 3((heKToB M OQHH PE3KO BBIPA:KeHHBIl 3K30TepMmHueckHil (puc. 59).
B nesom ona coBepumenHo uaeHTHYHa >TajtoHHoi (Faust, 1951). unportep-
MHYECKHe NMHKH CBS3aHbl C BBbIAEJEHHEeM BOABl W HalHuYHeM ROTJOUEeHHLIX
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ocropannit (Ca, Na, K), sksotepmnuecknili — ¢ KpHCTalIn3auueli BHAJE:
muta (Faust, 1951).

Penrrenorpamma cokonnra ni Kypramunkana COOTBETCTBYET 3TaJd0OH-
goit. K uncay raaBuwiX Junuil otHocutes 3,34 (6); 2,57 (6), 1,548 (10)
(TosoBanos, 1965).

B Kypramunkane MuHepasa Bcrpevaercss B HeOOJBILIOM KOJHUYECTBE B
BHJEe TWIOTHBIX CKONJIEHHIT N0 TpeunHaM B H3MeHeHHOM cueHute, OH Tecno
ACCOUNNPYET ¢ KaJbLLHTOM, 3aN0JHAIOUHM NYCTOTHI M TPellHHBI B HEM.

JloBOIBHO 3HAUNHTEIbHBIE MacChl COKOHHTA Ha0i04alich B 30HE OKHC-
Jenus tTpy6uartblx pyaubix rted CeBephoil rpynnbl AJMTHIHTONKaHa B BHIE
JHH3000pPd3HBIX WAH HENPaBWIbLHBIX CKOIVIEHMI cpellii OYpbIX 7KeJe3HAKOB
1 B mpefeaax [aBuoil pyaHolt 3oubl AnTeiHTonkana BOaN3N KOHTaKTa rpa-
HHTOHIOB € HM3BECTHAKAMH TakiKe cpean OVpLIX AKendesnskoB (EHHKees,
1958).

Ha wmecrtopoxpaenun OKypraBaH ONHChIBA@MBIl MHHepad NpHYPOYEH K
30He OKHCJIEHHS CBHHIOBO-UHHKOBOTO PYAHOrO Tejaa, 3ajeralouiero Memuy
CHEHHT-NOp(HpaMH H TOHKHM TJIacToM nH3BecTHaAxa. CoKOHHT oOpasyeT ne-
DOJbIIOE CKOMAEHHEe JHH3000pa3HOi OPMBL ¢O CIOKHBIM cTpoeHneM. Brem-
HAST 30HA 3THX CKOMJEHHH cJjoxena rJHHOMOAOGHOH Maccoll 6eI10TO HJAH
6vpoBaToro upera cJAaHIEeBOro CTPOEHHS, MOCTeneHHo nepexoiasulell B I0T-
HBIIl COKOHHT. B cokonHTe copep:KaTcs MeJKHe paccesHHble 3epHLIIIKH Ka-
JaMHHA H CMHTCOHHTA. B meHTpaabHoll uacTH cKOMIeHHI HAXOANTCA Macca,
COCTOSINIAST M3 CMECH PhIXJALIX THAPOOKHCIOB JKeJae3a, 3cpen auraesnrta, xo-
poYeK CMHTCOHHMTA, a4 HHOrJa W aypuxaibuwta. BHyTpm anraesnra BcTpe-
yalpTcs 3epHa elle He YCHeBHIero OKHCJIHTLCS rajeHuTa.

®. B. Uyxpos (1957), nzyyaBuminil IHHKOBBIE MIHHKI H3 MECTOPOXKIe-
Hus Agmxan B Kaszaxcrade, npumen K BHIBOLY, uto oun obpasylortes B
r71aBHOM Macce M03Xe APYTHX BTOPHUHBIX MHHEpaJiOB 33 CUET KOary/siluH
reqsi MpOCTOro HJIH CIOXKHOro coctaBa. BeposTHo, amnaldormuHnie YcJI0BHS
o0pa3oBanus ObIIH U B NEPeUHCICHHBIX MECTOPOKICHHAX,

Crusencut—(Ca,Na), [Mg,_, [Si, O, [(OH),].4H,0

10

Cu—ctusencutr— (Ca, Na) [(Mg,Cu),_ [$i O, |(OH),].4H,0(?)

CruBelcHT, N0 COBPEMEHHLIM BO33PEHHSIM, NpeJcTaBaser coOoil Marue-
3HaJbHbII MOHTMODHJUIOHHT, He coAepiKallnil ajloMHHNS, ¢ HH3KON eM-
KocThlo KaTHOHHOro o6mena (Mak-lOawn, 1965; Hup, Xayn, 3ycman, 1966).

B Kypamunckom xp. crupencHT Brepsuie BbisiBjaeH 3. M. IIporoabsxko-
HoBoit B 1954 r. na IlleruykoBckom mMecTopoxneHnu B rpsae Okypray (IIpo-
TonbakoHoBa, 1963). Ilo3ke el Ke yCTaHOB/EHA WOBask PAa3HOBHAHOCTh
3TOro MuHepaaa — MeaHcThit cTuBeHcHT (IlpoToawsikoHora, Kapnyxuna,
Axkwmaesa, 1965). B paabHeiimeMm OH 6bl1 YCTAHOBJEH Ha MECTOPOKACHHH
IMupmupa6 (Monceesa, 1969), B Llentpansuom Kamncae (ITomos, 1960), B
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XuMHYecKHt cocTtas cTUBeHcHTa W Cu-CTHBEHCHTA

Tabau

na 74

ITupmupad, 'lajakcxkoe pyanoe noae

IlenuyKkonckoe

Censephas rpyima
AATHIHTONKAHA

RENERGIEL
JlKanraasi

. Komnonenr
o0p. 3023 629 | 1927 l 1929 914 507 3513 31 A
l

510, 54,28 51,30 50,44 51,88 55,60 53,32 52,80 52,80 53,30
T10, 0,04 = 0,00 0,00 0,00 0,00 0,10 — 0,00
ALO; 0,15 0,40 0,80 0,71 0,75 0,80 0,87 0,73 0,31
Fe,0, 0,22 = 0,38 0,39 0,64 0 00 0,30 0,27 0,10
FeO = = 0,00 0,00 = = — 0,08
MnO 0,03 0,21 1,56 0,90 0,60 0,07 0,70 1,05 0.73
MgO 25,34 21,00 26,90 24,97 30,92 22,32 27,04 26,07 25,19
Ca0 2 47 5.30 3.80 3,80 0,00 0,84 3.35 298 1,61
CuO — _ - — — 10,51 = —_ —
Zn0O == o — == - 0,29 . . -
Na.O - - — — = 0,47 — — —
H.O" 13,20 16,70 15,33 16,88 11,10 10,68 15,30 16,20 18,36
COy 3,80 5,03 0,87 0,36 - — — — —
S0, - — — — - 0,27 — — -
Cymma 99,53 99,94 100,08 99,89 93,62 99,57 | 100,46 | 100,12 99,68

Jlabopatopus | Cpepasunermerpazseaka| UM u T AH YaCCP

AHATNTHK T. T. MyxoBa E. . Kacbanona H. W. Kapnynuna

ABTOp A. TI. Aca- Mouceesa, 1969 [TpoTtonnskoiosa Cxsaneukas, 1961 | Kanrop,

HOBA noap., 1967 1963
Koanuecrso nonos B nepecuere na 24 (0O n ()Il)

il 8,24 8,44 7,56 7,74 T T0) ool 0N 7 ah 1 B4 ,'7,741h , Jr‘nn ’

All? L e 0.14/7:0 0,12}7'“6 .),12‘[7-8-’0,13]7-9-’-0,15}7’7"n,l'z;’-*’ﬁn,oma'm

;\|+'1 0,0:21 0,07 b l — = l — i l ull

Fet: 0,02l5 49 | — 508 | 0.04{s oo (0,04 0,06 0,03{~ 70,02 7l — |-

Mn i 0,03 0,19(5+23 10712577l 07(0+570 01 . m(l.UBI"'UY 0,13(% ™ 0,007 70

Mg 5,45 4,98 6,00 5,58 6,24 4.86(°+"5,83 5,64 5,61

Cu — — - — — J‘lis’ - = -

Zn — — e 0,03 - . _

Ca = = 0,43 0,53 - 0,13}y 50,52 0,47 0,26

Na = = - - — 0,12/ — = -

H.O (ancop6in)| 4,73 7,20 5,65 6,41 3,12 3,12 5,40 5,91 7,10




CegepHoit pyanoil s3one AaroiHtonkana (Cksaneukas, 1961}, 8 [lxanrann-
ke (Kaurop, 1963}, B Kypramwnukane ([omoBanos, 1965). B HexoTOpbiX M3
NepevHcJaeHHbIX MeCT CTHBEHCHT OmHOOUHO onpere/s/in nojd pasJiiudbiMui
HA3BAHHAMI — JIEBEHJIUT, KEPOIHT, CANIOHUT H T. JL.

Obpa3zubl CTHBEHCHTA, B3ATLIC M3 cBexero 3adof, N1acTHUHBIC, Ha BO3-
JyXe BbICHIXAIOT H CTAHOBATCH KPENKHMH H XPYINKHMH € NJOCKOPAKOBHCTHIM
H3JOMOM, MATOBLIM BJECKOM M TBepAOCTbIO okoao 2. Ilpw cmauwnsanun ctu-
BEHCHT BOJY He [OTJIOLIaeT.

DJeKTPOHHO-MHKPOCKOMHYECKHe Hce/edoBalust cTuBencnta ua Ilupmu-
pafa mcKasaqH CryCTKOBbIH XapakTep YacTHIL.

LBer MuHepaJ/a Moaouyno-6esblil, pelko po30BLIil, CBETI10-0ypuIll 0 roJy-
60BaThlil, 0OYCJA0BJEHHbI COOTBeTCTBEHHO NpuMeckio Mn, Fe, Cu. YneabHbii
Bec cruBencura 2,02—2,20 (Ilupmupad), 2,28 (Llesuykoska), 2,22—236
(3anannpii kanraasik), Cu-ctuBencnra — 2,45 (lllepuykopka).

B mandax crtiBeHcut GecUBeTHbI, HHOTAA OypoBathlii, TOHKOBOJIOKHH-
CTOro W/ MHKPOUELNYHYaTOro CTPOeHHs. YracaHHe BOJOKOH NpSIMOE, YAJIH-
HeHHe OTpHilaTedbHoe W nojoxuTeabHoe. [TokazaTeau npesomaenns konaeb-
JIOTCH B JOBOJIbHO 3HAYHTEJNbHBIX Npeneaax B CBA3H ¢ 0COOEHHOCTAMH ero
cocTaBa H creneiblo rugparannn (raba. 74).

[To ocoBeHHOCTAM XHMHUECKOrO COCTABA BLIACISIIOTCS 0DLIUHBIC CTHBEN-
CHTHI H MeJIHCTas PA3HOBHAHOCTD, BHsiBAeHHas 3. M. [TpoToabaKOHOBOM U Ap.
(1967) na lleBuykoreckom MectopozkaeHnn B Kancae, CTHBeHCNTHL colepKaT
6oabioe koanuectso MgO i nudtomxnoe AlbOz. [Toutn Beeraa npuecytcTeyer
nemHoro MnO. B pasHOBHAHOCTH MHOTO MEIH, KOTOpdsl 3aMEUIAeT BMecTe
C LHHKOM MarHHii.

Homep  Mecmo sasimust o6p. Ng Np Ng—Np Asmop
oip.
— [Tupsspad 1,556 1,546 0,010  Mouceesa, 1969
1209 LL. Kancaii 1,672 1,554 0,018  [Tonos, 1960
914 Kawncan, [lleBuykos- 1,541 1,522 0,019  TIporoabakonosa,
cKoe 1963
507 Tam ke (Cu-cru- 1,546 1,527 0,019  [Iporoabsikonosa
BEHCHT) u ap., 1967

AHAIH3L0 NCPECUHTAHLl HA KpHCTAAI0XHMIYecKie GopMyJaLl n3 pacuera
Ha 24 (O n OH) ¢ nckawuennem aacopOuionoil Bojasl. Pacuersl noxa3sany
GIH3KYI0 CXOAHMOCTb BHIUHCIEHHBIX (POPMYJ ¢ TEOPETHUECKOI.

[MTpusmeuanme. O6p. 302a — Geaslii ranHononebHbil CTHBEHCHT B TpelllHHaX cpe-
AW pyansIx ckaphos, 629, 1927, 1929 — wuiaxu W rHesjla CBeTJA0-PO30OBOIo, PO30BOrO MW
6eJ0ro MIOTHOrO CTHBEHCHUTA Cpei BOJAAACTOHHTA, 914 — KHJIKH M rHE3la CTHBEHCHTA
cpein KcoHotTauta, 507 — MpoxkHakH, Kopouku n cxomiaenns Cu-CTHBEHCHTA B NHPOKCEH-
rpanatoBoM ckapte, 3513, 3494 — rue3na M NPOKHIKH CTHBEHCHTA B M3BECTHAKE HA KOM-
TAKTe € JAuH3aMy poaoHuTa, o6p. A — npowniakn 6enoro ranHeNnonoGHOro CTUBEHCHTA B
rpaHart-nupokcenoronm ckapue. [1pn nepecuere anamsos na uucroe sentecrso CQ. yps-
3ano ¢ CaO nw MgO B cooTsercTBYIONME KALOOHATLL 1 yAaJenbl 13 aHAJIH30B,
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CnextpasbHble aHalu3bl BBIABUAN P Opumeceit B munepane. M3 uux
HHTEpec MpejcTaBaser nocrosHuas npiumech Ag (na Iupmupaba) n cnopa-
nuueckan Au, wacro npucyrersyior Cu, Zn, Pb.

PentreHorpamMmbl cTHBeHCHTd OJH3KH K CANOHHTOBOH. 3HadYeHHs r/ab-
HbIX MEILIOCKOCTHBIX PACCTOSHHI A0BOJLHO XOPOIIO CXOAATCSH, HO HMEKT-
csl pacXoXk/IeHHsi CPejln BTOPOCTeNneHHuX JHHHi. K unciay riaBubix oTHocAT-
csi: [Tupmupaé — 4,613 (6); 2,609 (6); 2,511 (8); 1,665 (7); 1,523 (10);
1,311 (8); (Mouceesa, 1969); IlleBuykoBka — 4,43 (9m); 2,60 (9w);
2,46 (Sw); 1,61 (2p); 1,52 (10); 1,13 (7w) (ITpotoawsikonosa n ap., 1967).

Uentpanbnnit Kancain —2,538 (3); 2,432
(9); 1,678 (5); 1,514 (10); 1,317 (4)

f&WM ([Monas, 1960).

t5* 8s0° KpuBble HarpeBaHusi CcTHBEHCHTa H3
02 BceX MeCTOpOXK/JIeHHI wuxentTHdus. Ha
270" HHX YeTKO 3a()MKCHPOBAHO /IBA 3HAOTEp-

MHYecKHX 3(pdeKrta — nepBhiit npu 145°
00yC.10BJIEH BblJIeJIEHHEM BOJbl, @ BTOPOIl
npu 800—863° — paspymenneM peleTku
MHHepaaa (puc. 60).

Xapakrtep BbljleJIeHHSI CTHBEHCHTa Ha
NePeYHCACHHBIX MECTOPOXKIEHHAX OJH-
3ok. Ha IIupmupabe cruBencHt obpasyer
rHes/la cpelH KaJblHT-BOJJIaCTOHHTOBBIX

72

- CKOMJIeHHH B JKHJaX, 3aMelllasi B pas/ny-
HO/l CTerneHH BOJJACTOHHT M KCOHOTJIHT
Puc. 60. Kpusbie narpenannsi criBen-  y proGperasi TOHKONJIACTHHUATOE CTPOe-

e Hie, CBOMCTBEHHOe 3aMelleHIbIM MHHe-

o6p. 1929, 42—-wus [Mupmmpala, 1209—w3 Hent- ;
paasHoro Kawcas, 3513—n3 Ceseproit rpynnui pa/aamMm.

AaTunTonKana. Jpyras yacTb ONHCHIBAEMOro MHHE-

pana BLINOJHSIET TPelUHHBl B 30HaX Apod-

JleHHs] KBapleBbiX KHJ MoLIHOCTBIO 10 5—10 cu. B TecHoit mnaparede-

THYECKOIl acCOLHAllii cO CTHBEHCHUTOM HAXOAATCHA  KadabilMT 1 Xajileaon
(Mouceena, 1969).

Ha [lepuykoBckom mectopezkaenHn MuHepad HaOMOLANCH B KepHe
OJIHOH 113 OYPOBBIX CKBaKHH Ha ray6une 65 M oT nosepxHoctn. OH oGpasyer
NPOKHIOK, PACCEKAIILNI CHIbHO H3MEHEeHHLIT rpAHAT-TIHPOKCEH-3MH0TOBbLIL
ckapH. D NpoxHJIKe CTHBEHCHT 3aMmenlaer Jyuyucrtbiii KcoHoTant. K 3aib-
Ganly npoxi/iKa NMpHypouYeHbl KpYMHble KPHCTa/Jbl MAarHe3HajbHOro Kaib-
uuta ({Ipotoabsikonosa, 1963).

B Lleuatpansuom Kancae munepan BcrpeueH Ha rayGuHe okoso 350 .
B onnux cayuasx ou wabaionaercd B BuAe NCeBAOMOP(HO3 10 KCOHOTIHTY,
4 B IPYTHX — B BH/E TNJEHOK, BBLIMOJHAIOLIHX MYCTOTKH MEXIYy KpHCTaJjaaa-
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mu anopuaanta (Ilonos, 1960). B Kyprawmmnnxkane cTHBeHCHT o6paasyer
rHesfa cpean ceprieHTHHH3HpOBaHtoro fonomura ([lososanos, 1965).

CruBeHCHT — MHHepaJs Kopbl BeiseTpusanusi. OGpasyeTrcst 3a cuer pas-
JIOJKEHHS] MarHesna bHbIX MHHEpaJoB, r1aBHbIM oOpaszom cepmneHTHHA. Mec-
TaMH pacnpoctpasen Ha Goabluylo rayouny go 200—300 x (Kancaii, [Tup-
mMupa6), uTo paeT OCHOBaHHE CBf3biBaTb ero ofpasoBaHHe C BOCXOAALLHMH
pacTBOpaMH.

Fpynna kaonuxa

Kaoann — A1,[Si O | (OH),

10

KpynHble ckomieHns KaoJHHA H3BECTHbl Cpejl BTOPHYHBIX KBaplHTOB
B Kypamuuckom u Harkaasckom xpedrax ([yumcal, Ypras, Tokmak, Akrau,
Akcaxara, AntbinGeas, lasac, Kapauxyas, Akua, Kypran u ap.), B kopax
soieTpuBanns (Aurped, Keisbakymer, Kapuad, 3upalynak-3uastanHckue
ropsl, Aumadstik-Tyuicait u ap.), B He60AbUIOM KOJHYECTBE — B 30HAaX OKHC-
JeHHs MHOruX Mectopomaenuii (Kaasmakwip, Hayrapzancail, Hokagamédy-
JaxK u Ap.), B ctpatudopMHubIX nodinmerasindeckux (Kypycait 111, Kankana-
Ta) M ruaporepmatbubix (Kackana, Cymataw u ap.) MectopoKieHusx. B
0Ca/IOUHBIX OTJIOMKEHISIX Me30-KaflHo30f KaoJlil pacnpocTpaHed NOBCEMeCT-
HO B aCCOLHALHH ¢ APYTHMH IVIMHHCTBIMH MHHepaJaMH.

B kpapuutax KaoanH oOpasyeT nJAOTHBIE BI3KHE MAcChl BOCKOBHAHOIO
ofaKa, NpocBevnpsawlnie B KpasXx. MHKpocKkonnueckne ucc/aefoBaHHS T0O-
Ka3aJu ero uewyiiuatoe crpoenne. Pasmep demyek xoaebaerca ot 0,003 no
0,07 mm, 3HAUUTEIBHO peKe BCTpeHalTCs pasHocTH Godee KpynHouemyHua-
toie (0,1—0,4 no 3—4 um). Hewyitkir GecnopsaaodHO OPHEHTHPOBAHB MK
0GpasyioT pagHa/dbHO-TyuHcThle nyuki. Cpeau npeo6uajaloliero MHKpoue-
wyilyaToro arperata BHJENAIOTCA OOBIYHO TATHHCTHIE M TIPOKHIKOOOpas-
Hble CKONJeHHsi Go.lee KpynHouewyiiuatsie, HanGosee KpymHble niactHHoY-
K1 06pasyioT roMooceBkie nceBAoMopdo3sl Mo GHOTHTY.

Kaonun rumeprennblil obpasyer TAHHHCTblE, MeJ0nonodHble H phIXJble
3eMJIMCTBIE MACChl. DAeKTPOHHO-MHKPOCKOMHYECKHe CHHMKH noKa3a/an Xa-
paKkTepHBIN IMA KAOAHHA reKcaroHaibHbili 0O0/qMK uewyex pasmepom ot 1—4
10 20—30 mx,

Cpean TraIHHHCTBIX MOPOJ MOAYTOJABHON CBUTHL AHrpeHa BCTpPeYAOTCS
HenJacTHYHBIE KaMHenoAOoOHbIe MOPOIbi, MOJYUHBIIHE B OTEYECTBEHHON JIH-
TepaType HasBaume «cyxapeii». Ilox Mukpockomom ycraHaBJuBaercsi HX
KpUNTOKpHCTa L yeckoe crpoenne (Kam3soaosa, 1951).

LlBerT rnapotepMalbHOro KaoJuHa Geablil, cepblil, KpeMOBbIi, A6/104HO-
3eqenblil, po30BaTLlil, a THNEPreHHoro — GeJblii H JHIIL MECTAMH OKpalleH
FHAPOOKHCIaMH ¥eldesa B Oypolit uBer. ¥ 1eawnnii Bec 2,52 (Kackana), 2,59
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(Cynaraw), 2,6 (Iywcaii), 2,65 (Axraw). bBuaeck B cniomHbBX Maccax
MATOBBIH, a HA TNJAOCKOCTAX CHANHOCTH NEepJaaMyTpOBbIil, MSATKHHA;, MKUpPHLIN

Ta6aumwa 75

OnTHYeCKHe CBOCTBA KaoiWHa

Ho%":,?p Mecto sasTua o0p. Np ‘ Nm Ng Ng—-Np AsTop
Kypamunckuit xp.

1453 |Paw0opHTOBOE MECTOPOIK- — 1,562 — ‘ 0,006 | M, U, Mouceesa
npeune Cynaraii |

907 |Kypyecaii Il 1,564 - 1,570 | 0,006

— |3ona okucaenus memunoro| 1,560 — 1,566 | 0,006

smectopokenus Kaiab- |
MaKbBID |

744 |3oua okucaenust ckapuo-| 1,559 - 1,563 | 0,004 |Barasos, 1941

BO-M0IHMETa IHYeCKO- ‘

ro mMecropouaeHus Aun- |

THIHTONKAH |

— |3ona oxucaenns ckapHo-| 1,333 - 1,559 | 0,006 |Barposa, 1966
BO-MarHeTHTOBOrO MecC- |

Topoxiennss Yokatam- |

Gyaak

— [Anrpeu, noayroabhoe 1,551— —  |1,554— Huxonaesa,
_ mracroobpasnoe TeJO —1,556 —1,562 1967
- Kaoauua I
— |JAHrpen, HaLYroabHbli 1,557— —  |1,656— j Ilerpos, Pyba-
M1acT KaoaHHa —1,569 1,678 | Hos, 1960

L]

— 1,568 0,006

— |Kaakanarta, ramHucTLii 1,561 — — — Abpamosuu,
HepacTBOPUMLIl 0CanoK —1,570 1 1959
13 KapbonatHbix 1OPOJ |

3upabyirakckue ropb

Kaoaun 43 xopu Bmiser- | 1,559 — 1,565 0,006 IOTax}'anen, 1966
pHBanuA Ha cJaadueBoil
TOalIle |

Kbabiakymb

Kaoaun n3 wopeknx orno-|1,558— — 1,567— [0,003— | 3xyc, 1966
#ennil Pepranckoit go-| —1,564 —1,573] —0,010
JHHBI

Kaoauu 13 KaiiHo30icKux — 1,563 — — Cpuaunes, 1960
Monace Peprauckoi
TOAHHL

Ha Ollylb, ¢ BecbMa COBEpIICHHOIl cnailinocTeio no OasonuHaxoumy, pH cyc-
neHsun kaoapHa — 5,9—6,0 (Akcakara).
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XHMHueCKHil cocTaB KaoiMHa

Tabanuwa 76

Hatkaabexuft xp.

Komnounent Axram lanac Anda ﬂxaal:ul;:”- ﬁ;_‘:i“‘ Kypras
0bp. 3121 | 3097 [ a017 | w0 | aom | o7 |0 6o7s | oos | w54 X | xx

Si0, 45,28 | 45 78| 45,89 49,06 44,80| 46,00 47,84 43 61| 47,00 45,&5' 46,44| 52,03| 47,36
TiO, 0,41 0,07) 0,07 0,00 — — — 0.00 000 — 0,49 —
A0y 41,81 | 38 62| 39,28 38,18' 39,60] 39,30 38,00] 41,04 40,38 40,28] 36,56 36,99 41,60
Fe,0, 0,08 | 0,14/ 0,15 O,IQI - - 0,64| 0,64 0,12 O,IB‘ - 0,321 0,03
FeO 0,00 } p00] 0,03 — | — e 0,00 0,00 0,00 — — | =
MnO Ca. 0,00, 0,00 0,00 — = - 0,00 0,00 0,00, — == ==
MgO 0,72 | 0,100 005 0,000 Ca.| — | — | cn. 0,00 o,ou‘ 0,80, 0,00 —
Ca0 0,00 | 0,17] 0,10 0,000 0,30, — | 0,62 0,32 0,00 | 0,00 1,70 Ca | —
K0 0,04 | 0,05 0,000 0,00 — - — = 0,03 o,uﬁ" - — —
Na,0 0,06 | 0,03 0,03 0,00 — = - = 0,03 0,03, — — -
P.O; 0,13| 0,04/ — — — — — - = - — -
HO+ 11,30 | 14,32} 13,92 12,50, — | — - = 12,61 13,53 13,70| 11,14 13,89
I, u. . e _ _ — | 14,70 13,92| 12, 90] 14,46 3,43 — = | ==
S04 — 0,000 — | 0,00 075 — . = . _ — | 0,000 —

Cymma 99,70 | 99,41] 99,56 99,98 100, 15| 99,221100,00[100,07, 100,17 99,87 99,201100,971102, 88
Jla6opatopusi  |Varaapreonorns MM A Teon. yupas-

YaCCP lneune Y3CCP
A E. ®. Kacba- | en H.i'[}:l}(e?!_ Eu'n;];a e
Asrop Mouceena, Bo- Hopa [psinnimim- | Pomanosc-  |Bopueknu, | Lyuwn-Bap- | ¥Vkaonckni,
puckun, 1966 koB, 1947 kuii, 1878 1968 korckas, 1959 1035

Ilpumevanne COp. ?121- kpenorato-Geanii u Ceablil. KEOIE HOAOCYATHI al 411 MaTOANTONOLOBHENI Kao-
JHI A3 BICRYI B X KBATRWICE,

~ KAOJIHHOBHI araanmMaToauT H3 BTOPHYLOTO KBAPUHTA, 89— NPOWNIKH KaoAHHA B KaoAHuN3HPOBAHHON 3 V3HR-

10l 1OPOJe HA KOHTAKTE € MOIHMETALIHYECKoli

GOT8— nycceury

(EETI0-(E] 010

TCHKQUEe Y iHatolo

KaoauHa B keapuute, 6019

3anenblo, X, XX —KaoJaunoBblid arajibLMaToaHT



[lporoaxenne  Tabanusr 76

Kypamnnexuit xp. c':}:’:::"'f__‘;’-;;':"
Komionent —_ < Ilenrpaapnpie Kplapa-
Aurpen Aﬂ“::::;o"— l Kackana Kapna6 EyMe
203 | 71| 2 | a ] =5 ] 74 | u 4 o | u
S0 44,72 46,44 45,87 44,58 45,70 47,77 45,24 46,28 46,30 43,28
110, 0,00 e — 0,60 0,03 0,00 0,02 0,00 0,98 Q.27
AlO; 35,25 36,40 39,14 36,78 37,00 38,17 35,85 36,53 35,98 35,12
Fe-_vou 1,75 “,% = 0,00 0,70 0,44 0,43 0,02 1.12 \ 1.16
FeO - 1,30 0,22 0,41 — 0,14 — 0,68 } G 1 e
MnO = — — 0,008 0,01 0,05 0,08 0,00 = —
MgO 0,00 1,30 = 0,65 0,30 0,50 0,66 0,29 0,12 0,19
Ca0 0,80 0,00 — 1,60 0,64 0,52 3,16 1,00 0,21 3,52
K.0 0,75 1,00 - 0.46 088 [1 4 1y - 147 |1 g 0 -
Na,O 2,01 0,31 — 0,38 0,11 |/ % — 0,00 [ 7 -
P.0; — - 0,86 0,25 0,02 0.19 — —
H,0 + 13,08 12,62 14,36 13,32 13, 20- 13,63 14, — = =
Rl it —_ - — - — - = 13,58 14,49 15,93
S0y — == — 0,04 0,25 — 0,27 0,21 - -
Cymma 100,36 | 99,83 | 99,59 | 99.68 | 99,07 | 101.33 | 100,33 | 100,24 | 99,26 | 99,47
Jla6oparopus | WUl UIrul’ MI' |BCETEM| Cpenas-| WI'm’AH YaCCP
AH AH VaCCP HBETMET-
YaCCP YaCcCP paspejka
Anaautux T.W. Cy- T. T. Myxosa |M.M.Cty-|T. T. My- T. W. Cyxonkuna
KOHKHHA KaJoBa | XoBa
Agstop Ierpos, |Kopsau- [Kamzono-| Hukoaaesa, 1967 ‘Haranos, |Enukees, | Pacyzros, 1964, Paxumona,
Py6Gatos, [kuii, 1934| sa, 1951 1941 1970 1959
1960

Mpumeuwanne, O6p. 223,71 - nogyroabnasg maactoolpasnas 3ajMeikb KAOJAHHA C MPHMECLIO THAPOCTIO-
Jibl, 2 — OTMYYEeHHbll KAONMH W3 HAAYroALHOI CBHTBI, 3 — MJACTOBOE TeJ0 KamHeo0OpasHoro ,CYX4pHoro®
Ka0JHHA C NPHMECLIO FHAPOCHIONL H3 KOpLl BeIBeTPHBanus, 215 —naacroobpa3Has 3alexn KaoauHa mMe3030iickoli
KOPBI BhiBeTpHBauusl, 744 —KOPOUKH 1AOTHOrO KaoduHa B TpeuldHaX cpean ckapHos, 1129—ucuaku KaoinHa B
OKOJOPYIHBIX METacoMATHTAX (MIOOPHTOBOro mecropoxaenns, 10 —kaomioBas kopa puiBerpusanns Kapunabckoro
HHTPYy3HBa, 10—KaoJHHH3NPOBaHHAA Aalika MarMaTH4yeckoil nopoibl B Kope BhieTpusanns, ll—nopoukosarii
Kaojiuu B TPelHHaAX KPEMHHUCTHIX CHAHIEB B KODE BLIBETPUBAHMS,



[Mponomskenne tabanun 76

KypaMuuCkHA Xp.
Kommonent Cywcail

obp. 2149 2134 1798 1708 422
Si0, 45,82 45,60 47,00 47,22 42,56
Ti0, 0,00 0,00 0,00 0,55 =
AlLLO; 38,48 38,36 38,42 39,00 36,60
Fe,O,4 0,32 0 64 0,00 0,00 -
FeO —= 0,00 = = =
MnO 0,00 0,00 — 0.00 —
MgQ 0,40 0,37 0 00 0,00 0,20
ca0 0,80 1,20 0,60 0,60 0,60
K.O 0,00 0,06 0,10 0.06 0,58
Na.0 0,12 0,12 0,06 0,07 0,48
P.0; - = = — <
H.0 + 14,04 13,54 13,53 1071 14,98
S0, - - 0,43 0,92 0,50
Cymma 99,98 99,89 100, 14 99,62 a9,50
JlaboparopHa Ul AH VaCCP Teoaynpasaeune YaCCP
AHATHTHK E. &. Kacnsnosa
Astaop M. W. Mouceena, B. 1. Bopneknn Mpaunmmnnkos, 1947

Mpumeuwanne, O6p. 2149 ,2134—yuacrok Auucaii, 1978,1708—yuacrok
Janapneii u Cyasaypama. nesna u kuaku Genoro araibMaTtoanTolofolHOro Kao-
AMHa BO BTOpMuYHOM KBapuute. Obp. 422— yyacrok Aumcail - 1HH3a 0(€J0ro MHKpO-
yemyiyaToro KaoJinua B KBApPUHMTE C NPHMEChbl) AdyHHTA,

3a ¢BOil BHEWHHH KpacHBBIT OOJHK KAONHH H3 BTOPHUYHBIX KBapLHTOB
NOJYUHBIIHI HA3BAHUE «KOJABNTAIAY W «arajJbMaTOJHTa» PEKOMEHAOBAH
MHOTHMH HCCJI@A0BATENSAMH B KauecTBe MOAeJ04HOr0 M AeKOPATHBHOIO KaM-
Ha (Yxaouckuit, 1934; Ilpasnmankos, 1937; Hukonaes, 1964, 1967).

Ontuueckie colicTBa MuHepana obbiubbie. B maundax Oecusetubiil,
JBYOCHbIIL OTpHLATEIbHBII, yracanie Kocoe (£3—5°), yaaHHEHHe TOMO0MKH-
Te bHOe, ABYNpeaoMaeHHe Huakoe. OTmeuaercs Helosblloe KolebaHHe 3HA-
YeHHH noKasate/eil mnperoMJeHus, CBOMCTBeHHOE [NaHHOMY MuHepasy
(taba. 75).

XHMHYeCKHil COCTaB Ka0IMHa M3 KBAPIHTOB H KOPbI BblBeTpHBaHHs OJH-
30K K Teoperudeckomy. HexoTtophie koseGauus B cCofepiKanil FIABHBIX KOM-
MOHEHTOB OOYCJ/IOBJAEHBl HeGOobMIOH NpUMEechl0 KBAPILA, CepHIHTA, PYTHIA
i aaynura (taba. 76).

CrexTpaJ/bHble aHaJlu3bl MOKA3aJdi 3HAUMTEIbHOE KOIHYECTBO TpHMe-
cell. B kaoauHax 13 BTOPHYHBIX KBApPUHTOB K YCTOHUHBLIM NPHMECAM OTHO-
carcs Cu, Ag, Li, Be, Mg, Ca, Sr, Ba, Ga, Ti, Zr, Pb, V, P, Mn, Fe, Cr.
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B KaosnHax u3 30HbI OKHCJEHHs COCTA4B MpHMecedl oTpamaer cnenkduuy-
HOCTb pya (Hampumep, NPHMECh 0.10Ba B KaoJHHE KacCHTEPHT-CYJab()HAHOTO
MecTopoxKaeHns Hayrapsaucait).

B kaomiiHe H3 BTOpHYHBIX KBApPUHTOB MOCTOSIHHO (DHKCHPYETCS IIpHMECh
rajiiusg — ot 2 1o 225 2/7, AJs OTACABHBIX MeCTOpoKIaeHHi — 18—85 /7.
KouneGanne conep:kaHus rajis B KaoJHHE 3aBHCHT OT €ro KOJHYecTBa B
NePBHUHLIX NOPOACOOPA3YIOIHX MiIHepaaax, NyTeM 3aMelleHHs KOTOpbIX
oH ob6pasoBaJcsi (aBtopbl Monceesa, Bopuckun, Caxop, 1970, B ckobOkax

uneao npoo).
Mecmo gasimuss Ko.i-680 zaarun ¢ Cpedunee

KAOAUHe, 2|/ 3Ha1eHue
Iyuwicait (13) 2—-60 23
Axraw (15) 2—43 5
Axcakara (8) 12-225 85
Aatpinbean (1) — 21
Kypras (6) 12—26 19
Kapankyap (2) 21—-26 23
Akua (1) 18— 18
[Tanac (3) 37-60 49

IToBhimeRHOe cojiepKaHHe TalIis YCTAaHOBJACHO B KaoanHax Akcaka-
THHCKoro, uacTeio 1llapacckoro mecropoxaenuil (Harkaasckuit xp.), B cpel-
nem 85 u 49 e/r, 1o 225 e/r. Ha 3Tix MeCTOPOMAEHHAX B CH/IY HEKATOPLIX
ocobennoctell UX ofpas3oBaHusa CO3/aBajHCh pejikie OJaronpHUsTHLIE YCJ0-
BH# JIJI5l Pa3jefenis B Npouecce MITPalLHi aJiOMHHHS B TaJJius 4 KOHUEHT-
palmy Ioc/ e Hero,

CojlepiKanile paHalsg N0 eIUHHUHBIM OOpeie/ieHHAM BLipaaercs B
caeaywounx nugpax (e/r): 26 (Axcakara), 36 (Kaparkyas), 176 (IllaBac)
(Bopuckus, 1968).

PentreHorpamMMbl nokasasil XOPOIIYI CXOAHMOCTL  MEKIVIOCKOCTHBIX
paccTosiiiil ¢ 3TaAaoHNLIMN
Fymeah: 7,17 (10); 3,57 (10); 2,57 (8); 2,33 (0Op); 1,661 (6); 1,489 (10),
1,281 (7)

Cynaram: 7,08 (9); 3,573 (10); 2,570 (8); 2,332 (8); 1,661 (6); 1,488 (8);
1,282 (5)
Axua: 7,26 (10); 3,63 (10); 2,38 (7); 2,34 (10); 1,665 (6); 1,492 (9);
1,287 (6)
llaBac: 7,17 (10); 3,568 (10); 2,58 (7); 2,34 (9); 1,665 (8); 1,493 (9);
1,287 (7).

Kpugble HarpeBauus UMEOT ABA Pe3KO BhipasieHHHX stpdexTa, xapax-
TepPHBIX A5 Kao.JnHa: suaoTepMuuecknil npu 585—640°C u sxsoTepmuue-
ckuit npu 900—980°C. Ha neKoTOpBHIX KPHUBLIX NMeeTcs 1Ba 3SHAOTepMive-
cKHX 3 derTa 3a cuer npumecH AHKKHTa (puc. 61).

Boisi/ieHo HECKOALKO reHeTHUeCcKHX THMOB KAOJMHA: CBA3aHHBIX CO BTO-
PHUHBIMH KBAPLHTAMH, ¢ THAPOTEPMAILHBIMH MECTOPOKAEHUAMH, KOPOI BLl-
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6078
£082

6075

6018

Puc. 61. Kpusbie narpesannsi Kaodaua:

obp. 1629, 1648, 1649, 1650, 1654. 1655, 1682=aralsMaTOAMTONONO6HLIA KA0AK1 H3 BTOPHYHKIX KBAp-
urrob Iymeas (no M. M. Mouceepoit), 6077, 6078, 6082~ ka0aun #3 BTOPHUHLIX KBapuuros [lla-
Baca: 6025, 6015- w3 AxuH (Bopucknn, 1968), 264, 105—ToHKOYEWYAYATHR KAOAHH M3 30HBI OKHC-
JNEeHHN KACCHTepHT-CYab/H1HOTO MecTOpoAenws Hayrapsancah (Raunwe M. M. Mouceesoit),
2900 — HHAKH KaohHHa BO (hal0OPHTOBOM MecTOpoxaeHMH Cyntsaw (aanHwe M. M. MonceeBod).
1 - 13 AHrpeHa, KaoauH CyXapHon raunsi (Kamaoaosa, 1951), 2, 3— M3 AWrpesa, KaolHH M3 Ioa-
yroabHoro naacra (Huxonaesa, 1967), 4 —u3 3upabynak-3HaTAMHCKHX TOP, TOHKHE KOPOUKH Kao=-
AHHA W3 30HW rHNePreHeaa B necyaHo-cAanueswx nopoaax (Orakyswes, 1966).



BETPHBAHHA H 30HOI OKHCIEHHS DYAHBIX MECTOPOKJEeHHH H 0CaldoYHbLIMH
nopoaamu, Huxe npuBoanTes HX XapakTepHCTHKA.

1. Kaoann Bo BTOpHYHBIX KBapLUMTaX c/Jaraer KpynHble miactoobpas-
HBlE Tes1a MollHOCTbIo 0T 20—25 10 200 » ¥ MPOTATHBAIOLLHECS TIO MPOCTHpa-
HHIO HHoraa Ha kujaometpsbl ([yuwcait, ¥Ypras, Tokmak u ap.). OnucriBaeMbli
Ka0JIHH 3aHHMaeT onpejeJeHHOe MoJoKeHHe B 0OlLell cXxeMe 30HaJbHOCTH,
pacnoJarasice MemAy aJyHHTOBBLIMH H NHPO(HIIHTOBLIMH (HJAH CEPHUHTO-
BBIMH) Pa3HOCTAMH.

B KBapumuTax BceX MiHepajbHbLIX THMOB H B TOM UYHCJE B KAOJHHOBBIX
COXpaHSAETCsi CTPYKTYpa HCXOAHLIX MMOPOJ, MO KOTOpPbIM OHH 0GpasoBaJlHCh,
HHOTa CO BCEMH TOHKHMH JEeTaJjs-
M. B mingax 4eTko BHIHO cTpoe-
Hife OCHOBHOII Macchl W OUEpTaHHEe
BKpanJeHHHKOB H JaxKe 30HajbHOE
CTpOeHHe I0JeBOro umara (pHuc.
62). Kaoaun oOpasoBascs nyrtem
3aMellleHHs TNOJEBHIX IUMATOB H
TEMHOLBETHLIX MHHEpPaJoB NpH BO3-
JefiCTBIH HA HHX KHCJbIX raso-rui-
porepM, 06pasyloUuxcsa B CBA3M C
conb(paTapHOn JesaTeTbHOCTbIO BYJI-
kaHos. [To BKpanjJeHHHKAaMm pa3BHu-
Balorcss OoJee KpynHoyellyH4aThble
arperaThl, 4eM 1O CcBA3YIOUleld Mac-
ce, a caMblil KpynHOYelYHAYaThblll
Kaoaun o0pasoBajcs 3a cyer 3a-
Menlesdss OHOTHTA BIJOTL O BO3-
HHKHOBEHHS TIOMOOCEBLIX TICEBIO-

Pue. 62 TMeesaomopdosa mukpouemyivaToro  Mop(o3 10 HEMY, TNepernoJHeHHBIX
Kaomuia 1o BKPANJIEHHHKY NOJEBOTO MINATA  nypy10BOMH MLIVIBIO.

soHaasnoil cTpykTypel (Tyuicail, wang 1723, . i )
mikoan X, y8. 89). B Kao/aHHOBBIX KBapUHTaxX H pe

JKe B JAPYrHX MHHEpaJbHbIX Tesaax
BBIAEIAIOTCS MOHOMHHEpa/bHBIE THe3/1a, JHH3bI i BETBHCThIE XKHIKH KaoTHHa.
MoutHocTb JAHH3 2—3 M.

CoaepikaHHe KaoJHHa B KAaOJHHOBLIX KBapUHTAaX B CPelHEM 40—50%,
B ocTaqapHbIX THHAX 5—10, u ne Goaee 20%.

B napareHeTHYecKOil accolHalHH ¢ KaOJHHOM HAaXOAATCS KBapll, AMK-
T, aAyHHT, NTMPODUIJINT, PYTHI, NUPHT. B3aHMOOTHOIMIEHHsI €ro ¢ mepedic-
JeHHBIMH MHMHepajlaMu 4YeTKHe H OJHO3HAYHBIE NJf BCEX MECTOPOKACHHH.
On 3aMmemiaer AHKHT, NUpOGMAIUT, cepHUMT, Oapur, AHacnop, aayHHT.
KaosMH TOuTH BCerja B TOM WJAH HHOM KOJIHUECTBE COJEPIKHT PEIHKTOBbIE
OCTATKH OT 3aMelieHnsi nupoduinnra. OTcyTcTBHe NHPOPHUIIHTOBLIX KBAp-
1lHTOB Ha MHOTHX MeECTOpOKjennsix, nanpumep, B [yumicae, MOXKHO 00BsC-
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HHTb €ro NoJHbIM 3aMelleHHeM KaoJuHoM. KaoauH obpasoBaJjicsi npH moc-
TYIJ/IEHHH HOBHIX MOPIHII GoJlee KHCABIX PacTBOPOB B yxKe chopMHpOBaBILHE-
csl MUPOQUIIHTOBbIE KBAPUHTHI, B KOTOPBIX NMHPO(UJIINT OKasaJjcs HeyCcTol-
uuBeiM. [1pu 3amemennn nupoduaaHTa KAaoaHHOM H3GBITOK KpeMHe3ema
cGpacuiBasics 3fech xe. HoooGpasosaunsi ksapua cnoco6¢TBOBaNN gopac-
TaHHIO HMEIOLHXCS BKpalIeHHHKOB KBapua HcXoAHelX nopoa (Pomanos-
ckuil, 1878; Ilpanuwnukos, 1937; Mouceesa, Bopuckun, 1966; bBopuckus,
1968, 1970; Mouceesa, 1969; u np.).

Kaonne u3Becten B ruApoTepMa/bHHIX (JIIOOPHTOBBIX MECTOPOMK1e-
Husix — Cynaram, Yakmaxkram wu Kackana (Momnceepa, 1969; Enukees,
1970). B Cynmarawe oH BXOAHT B cOCTaB OpeKulii KOKapAOBOi TEKCTYpEHI, B
KOTOPBIX cJlaraeT TOHKHe 060J0uKH TONUHHOM He Gosee | mm monmepeuHo-ue-
WYyHYATOrO CJAOKEHHs, HepeLylollHecs: ¢ 060/10UKaMI KBApLLeBOro H (GJopi-
TOBOTO cOCTaBa, 00BOJMIAKHBAIOWUX OOJOMKH H3MeHEHHLIX mopoa Hau GoJee
parntero J00pHTa.

B KypaMHHCKOM Xp. 3HAUHTEJBHO pacrnpocTpaHeHbl obeseHHBIe TOPO/ibl
KOpbl BHIBeTPHBaHUA, chOpMHpOBaBLINiecs B KoHLe TpHaca u tope (T;—I;).
Kopa BEIBeTpHBaHMs JIHHEHHOro THNa nposBHaach B Anmanwik-I'yuicae (na
nporsixkennn 50 km), Onapcae, Kyuape, Cynarame, Tokmake, Takean u ap.
(MouceeBa, 1971). Ouna oGpazoBaJsiach 3a CHYET pasJ/oMeHUs CepHIITH3HPO-
BaHHBIX 1 NPONMHJIHTH3HPOBAHHBIX NOPOJ ¢ BKpallleHHocTbio nupura. Ee
mounocts 20—30 m, 1o 100 x. Kopa xapakrtepHayeTcsi rHAPOCHIONHCTHIM
COCTaBOM C MOAYHHEeHHBIM KaoJuHoM (1o 5—109%). Kaoaun Bbigesnsercs B
BH/e HeGOJNbLIMX CKOIJIEHHH, MPHMA30K H PelKHX XKHUJIOK cpeiu THILPOCTio-
JHCTO-Xaaue/1oHoBoi Maccel, OOpasoBaHne KaoJHHA CBA3aHO C pasfore-
HHEM CEpPHLUHTA MO BJHSHHEM KHCJIBIX TPYHTOBBIX BOJ, (QOPMHPYIOIIHXCA
3a cyeT pasJoXKeHHs NMPHCYTCTBYIOLLEro 3jech NApuTa. B mapareHeTrnueckoil
accolHalHl ¢ KaoJHHOM B KOpe BLIBETPHBANHA HaXOIATCH THAPOCIIONA,
raJ/yasur, Spo3uT, aJyHHT, XaJllel0H, OnaJ, FHIC.

Kopa seiBerpuBauus B Llenrtpanbubix n [Oro-3anagubix Keiselikymax
oGpasoBaJsiach B Me3030iiCKOe BpeMs [0 CJaHIeBoll ToJIle CHJIypa, NpopBak-
HOH TPAaHHTOHAHBIMH HHTPY3HAMH M JaiikaMH KBapueBelx nopgupos. Oc-
HOBIIBIM MHHepaJIOM KOpBl ABJASETCS KAaoJHH, ero cojlep:KaHHe KoJeGJjercs
or 40 no 90%. MouHocTh KOpPLl BLIBETPHBAHHA MOJ Me30-KalHO30MCKHMH
oryoxennsiMu — ot 3—15 mo 30—35 . 3a cuer pasMbiBa H3 YHNOMSHYTOH
KOPBl B MEJOBEIX OTJIOXKEHHSIX c(hOPMHPOBA.INCh MJAACThl BTOPHYHOTO Tiepe-
OTJIOXKEeHHOro KaoduHa MomHoctbio 0,95—6,0 # (Paxumora, 1959).

B 3MasTAMHCKHX ropax M I0ro-BOCTOMHOIl yacTn TrpanuronpgHoro Kap-
Ha6GCKOro HHTPY3HBa KOpa BHIBETpHBAHMs passura Ha nuomanu 0,1X6,5 xu;
MomiHocTh 6—46 M; coctouT H3 KaoauHa (60—65%), keapua (25—309%)
i NpHMecH THapocaoabl M raanyasuara. OHa cdopMmHpoBaach B Me3030e
(Bepxumil TpHac — HiKHHI Men) (Pacynos, 1964).
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Haudoasieii MolUHOCTH MOPOALI KA0JHHOBOTO I KaoJHH-THIPOCIIOLN-
CTOro0 cocTaBa jocTuraior Ha OypoyroibHoM mectopoxaeHin Anrpen (Ky-
PamMUHCKHIL XP.), TAe OHN NEPEKPLITL IOPCKHMH YIVIEHOCHBIMH OTJIOKEHHSIMH.
Cpean KaonuHoB AHrpeHa BhleqsieTest ABa reseTnyeckux Tuna. Moayroab-
HLIE KAOJHHBL MOLIHOCTbIO H0 50 M, mpocnaexHBaeMble MO NPOCTHPAHHIO HA
12—15 kM, MOACTHIAIOTCH THAPOC/HIOIHCTHIMH NOPOAAMH, JIeXKAIHMH Ha
3pdv3nBAX  KBApPU-NOPQHUPOBOrO COCTABA  KHI3BIJIHYPHHCKOH cBHTHL (T)).
Kaoaiuusl BTOPOro THma HpeacTanisior coboil 11acT NepeoTomeHHbIX Kao-
JUH-THAPOCTIOAHCTBIX  MOPOA, 3a/eratoillux Haj YrACHOCHBIMH OTJAOMKE-
HHSIMIL.

06 obpasoBaHnM aUTPCHCKHX KAOJHHOB cyllecTBYeT ABa MHenus., Cor-
JACHO NePBOMY, KaojnHbl NPEACTaBasIoT co0oil Me3030/CKYI0O KOpY BbIBeT-
PHUBAHISA, MEPCKPHITYIO IOPCKUMU YT/CHOCHEIMH oTaoxenusmu ([lerpos, Py-
Ganos, 1960; 3axapesnu, 1966; Hukoaaes, 1967; Patkosa, 1963). Caraac-
HO BTOPOMY, MOAYToJbHble KaodHHbl AHrpena — 3TO peaklHOHHasi Kaiima,
obpasoBaBIIascsd B peay/brarTe Boz/ellcTBHA NPOAYKTOB paszjokKeHHs YIJs
it B yactoety COp na BMemaiomue yroJbhblil naact nopoisl (Y KJIOHCKHIT,
1970; Cemawesa, 1959). B anHeifiHbIX Kopax BHIBETPHBAHUA pailoHA 1pu
OTCYTCTBHH MOACTHJIAIOINX KAMEHHOYFOJLHBIX 3ajesKell [1PoLecce BHIBETPH-
BaH}s OCTAHOBHJICS HAa THAPOCJIONMCTON CTajiHH, H pPOJb KAOJHHA B HHX
niuuToMHa (Ao 5—7%). PopmupoBanye ke MOUIHON KAOJHHOBOI TOJIIH B
AHrpeHe cBsi3aHo, BePOSTHO, ¢ AKTHBHBIM Bo3aelicTBHeM GOMAbIINX KOJIHYECTB
CO; na nojcruiaouine NOpojbl. ¥TJeKHCI0Ta crnocobCTBOBANA IpeBpalle-
HHKO OOBIYHOH JJs paiioHa KOPBl BLIBETPHBAHHS THAPOCJIOAHCTOTO cOCTa-
Ba B CYIECTBEHHO KAOJHHOBYIO.

Kaoauy BeTpedaeTcs B 30He OKHCJCHHS HEKOTOPLIX PYAHBIX MECTOPOXK-
JeHHil B BHE PELKHX KHJIOK, NPHMA30K H NCeBAOMOPGO3 MO CepUUUTHIUPO-
BaHHbIM ToJeBbiM Iwnaram (marepHaas M. M. Mouceesoit, E. ®. Barpo-
Boi1, 3. A. Kopoaegoii, A. B. BaraJsaosa u ap.).

Kaonuy, cBsizannbil ¢ ocaJKOHAKOIIEHHEM H NpoleccaMH 3MHreHe3a,
BXOIMT B cocTaB KapGouaTHeX nopon [oys B ropax Kaakamata, Kyaa oH
[IPHBHOCHJ/ICH B BHJl€ MeXaHHYECKOH B3BeCH H 3aXOPOHSJCS B KApOOHATHBIX
ocankax (A6pamosuu, 1959). Cpean BKpanieHnHsplX CBHHILOBBIX PYyA B OC-
persiedHblX fosqoMuTax (Kypycai 111) umeioTcs mpoceukH KaoJHHa B ac-
COUHALKE ¢ KAAbILHTOM,

B Me3o-KaliHo30fickHX ocaJoyHLIX NOpofax YaldexkHcTana Kaodud pac-
npocTpaHeH BechbMa IIHPOKO, HO HEPABHOMEPHO: OT eAHHHYHLIX 3epeH [0
npeobaajaHis B accolHalHn MVIHHHCTLIX MHHepaqaoB. OH BeTpedaeTest B ac-
COLHALKHH € THAPOCJAIOAOH, MOHTMOPW/JIOHHTOM, KBapleM, KapGoHaTtamH.
KaonnH o6bIMHO NPHYPOYeH K KOHTHHEHTANbHBIM OTJOMKCHHAM — O3EPHBIM,
peuHblM M BpeMeHHBIX noTokoB. [Ipeacrasaser co0oii KOHeUHBIH NPOLYKT
KOHTHHEHTAJbHOr0 BHIBETPHBAHHS.
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Juxnt — AL ST, O J(OH),

3HauHTeNbHBIE CKOMJIEHHS AHKHTa oOHAPYKeHbl cpeal BTOPHYHBIX
kBapuutos B Yarkano-Kypamuuckom pernone (Axtam, Axkcakara, Kapan-
kyib, Kypras, I'ymcait w np.; 3y6puanna, 1955, 1964; Monceesa, Bopue-
KuH, 1966; Bopuckun, 1968).

BrewHuit 06,1HK 1 ¢H3HUECKHEe CBOHCTBA JAHKHTA 4HAJOTHUHLL KaoJ1Ho-
BEIM 13 BTOpHUHBIX KBapuutoB. [laotnocte 2,66 (Akcakata), pH cycnensun
5,3—5.,5.

OnTHueckye cBoilcTBA AMKHTA Xapaktephble, OH JABYOCHBIl, TOJOMKH-
TeJALHBI B OTJHYHE OT ABYOCHOTO OTpHLATENBHOTO Kaoanua, <Nm:x=
=14—20° (Akram, Axkcakata). [Tokazarean npejgomMJeHHst JHKHTa Cleayi0O-
mue: Ng — 1,566—1,567; Np — 1,660—1,561; Ng—Np=0,006 (Axcaxara);
Ng=1,666—1,570; Np=1,559—1,5662; Ng—Np=0,006 (Akram).

Xumuyeckil cocrtaB AnKHTa OAH30K k Teopernieckomy. Hexotopoe
pPacxoKaeHHe B COJePKAHHH OCHOBHBIX KOMIOHEHTOB CBA3AHO ¢ 1eGoABIION
TIPHMECHIO PYTHJa H aJyHHTa.

Kounonenm Arcarxama Kypeaz Kapaukyas Axmawm
odp. 3611 3541 3542 5414 5013 11119

SiQ. 2,50 44,86 44,40 46,95 46,30 45,12
TiO, 0,07 0,02 0,00 0,00 0,67 —
AlLO; 37,93 41,31 38,88 39,28 38,69 38,27
Fe.O, 0.00 0,00 0,12 0,12 0,64 0 33
MnO 0,00 0,00 0,00 0,00 0,00 —
MgO 0,00 0,00 0,00 0,00 0,00 0,20
Ca0 Ca. Ca. 2,40 0,00 0,60 —
K.O 1,28 0,17 0,05 0,03 0,18 0,27
Na.0 0,24 0,18 0,00 0,04 0,04 0,56
H,0* 14,00 13,00 13,92 13,35 12,60 15,30
S04 3,43 Ca. - e - 0,03

Cymma 99,45 99,44 99,77 99,77 99,72 100,25

Anaantuk M. M. Jluxoiinosa E. . Kacesinopa
ABTOp Mouceena, Hopue- Bopuckun, 1971 3y6puanna, 1964
Kkuu, 1966

Mpumeuvanue. O6p. 3611, 3542 — Gaeano-3eqenblii  AHKHTOBBIT araabMaToauT €
IPHMECHI0 ATYHHTA BO BTOPHUHBIX KBApUHTAX, 3541 — WHAKH O6JEIHO-3ENEHOrD TOHKO-
yeuyiiuaTore AMxMTa B pryTHOil 3one, 5414, 5013 — AUKHTOBBI araibMaTOANT BO BTOPHY-
poix kpapuuraX. [lpuMecsh Ti0, csa3ana ¢ pytusom, meaoueil n SOy ¢ anyHHTOM.

Ha pentresorpaMmax AMKHTA K YHCIY K/IOYEBBIX JIMHHI OTHOCATCH

Axcaxara: 7,21 (10); 3,57 (10); 2,58 (8); 2,33 (10); 1,976 (8);
1,649 (10); 1,555 (7); 1,490 (8); 1,317 (10);

Akram: 7,12 (10); 3,57 (10); 2,55 (8); 2,32 (10); 1,649 (9); 1,556 (6);
1,489 (9); 1,316 (10).
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D OTaHMEe ov kaGJIHHA, Ha PEHTTEHOrpaMMEe JIHKHTA HMEeTCH Xdapak-

TepHas AnHus nntencusroeTno 10—1.317 u 1.316.

g80°

2873

3073

3547

J564 lﬁ 700°

IIGT = P {-]’J

°
&880

Puc. 63. Kpusble wuarpepanns IHKaTa
M JAHKHT-KA0AHHA H3 BTOPHUYHBLIX KRAP-
[MHTORB:
o6p. 1708, 2025, 2133 =uku1 M3 Tyweas, 2710,
9873, 3u10— 43 AKTawa. 3341, 3564—u3 ARcaxa-
Thl, 5414, 3597 -—u3 Kapankyas.

THTOM, KHHOBApbIO, 30JJ0TOM H AP.
3aMeniaeTcs l'I!-[!)OCl)Il.’l.'!lITOM.

\3 54

Kpusble narpeBasus KaouiiH-IHKHTA
BCCbMdA XapakTepHble — ¢ ABYMS  3HI0-
Tepmudeckumn sddexramu:  npr 550—
6157 obycaosien norepeil BOAbI KAaOJi-
HOM, i npu 670-716° — o6e3BozKuBaK-
eM JAHKHTA. YUHCTbiil JAHKHT HMeer OIiH
3HI0TEPMHYCCKHI adderT. IK30TEpMu-
ueckuil 3pdekt (965—1000°) anasor-
YeH Ka0JHHOBOMY (pHC. 63).

JAMKHT — XapaKTepHbiii MiHepaa BTO-
PHYHLIX KBAPIHTOB, B KOTOPBIX aCCOLHH-
PYeT ¢ KAOJHHOM B DA3JNHUHBIX 11POHOP-
uuax. Ha HeKoTOpbIX MecTOpOm1eHHAX
KOJIHYECTBO JAMKHTa Npeodiaildaer  Hal
KaoauHoM (Akcakarta, Kypras u 1p.),
a4 ua apyrux nHaobopor (I'ywecafi, Tok-
Mak). B 3aBHcHMOCTH OT COOTHOLUEHIA
3THX ABYX MHHEpPaloB Ha OT/1e/bHBIX
MECTOPOXK/IeHHIX palloHa pasBHTLl CO0-
CTBEHHO JMKHTOBLIE KBapUMTHI; Ha JpYy-
THX — CMellaHHble — JHKHT-Kao.THHOBbIE
1 K20/ IHHOBLIE.

BaaumooTHOLWeHHA MeMAY VKasah-
HbIMH NOJHMOP(HBIMH  pasHOCTAMHE B
KBAapUHTAX OCTaJHChb HEBBIACHEHHBIMIL
Bepostho, B KBapuxTax o0pasosa.ics 1i-
KUT, KOTOPBIH ¢ TeueHHeM BpeMeHH [epe-
uiea B OoJee YCTOHYHBYIO moauMopdEYiO
Pa3HOCTb — KAOJHH.

Ha mectopoxaennn AkcakaTa OTMe-
yaeTcsl BTOpasl TeHepalusi AMKHTA, CBA-
3aHHAA € HAJOXKEHHOH Ha BTOpHUYHbLIE
KBADUMTHL PTYTHOH  MHHEpaIH3aUUeil.
b 30He pasjgoma JHKHT cJaaraer B Ile-
MeHTe OpeKuYHH pajHa/bHO-J1YYHCTbIE ar-
peraTsl OJe/HO-3€JICHOrO 1BETA B acco-
uwiauuun ¢ ksapueM, OGapuTOM, 1HAacno-
poM, MiIpoUIIHTOM, MyCKOBHTOM, reMa-
duknt 3aMeriaer agacrnop # O0apur, caM



Hakput — A1[Si,0, | (OH),

Haxpur obdRapyKen Ha QIIOOPHTOBOM  MECTOpPOAACHIN Aypaxuar n
Yatxaasckom xp. (Cmoasarnnon, 1935). ObGpasyer npumasisi v cJIoncThe
KOPKH B OVCTOTAX KBAPL-(WTIOOPHTOBOIN ZKILILI H B BIJLE TOHKNX CJOSE T10K-
prlBaeT KpHCTaMibl daocputa. Munepan cBaA3an ¢ 3aKM0NUTEIbHOI  CTa-
aiell G.oopNTOBOI MUHEPaI3ali.

Faaayaaut—A1[Si,0,] (OH)4-2H.0
Cu-ranayasur
Meraraaayasut—AlL|[Si, 0 J(OH):-2,2—2:H.0
Auaeaaut—AL[SI,0, |(OH), 23H.0

["agavaznTel pa3inyaloTest M0 COoAepKaHHIO BOAb, HO €IHHOI HOMEH-
kKaatvpsl 3 ux Hassauuu Her. Coraacuo I'. B. Bpunaan (1965), nantoaee
npHeMIeMBl CleLyioline TepMuibl. [iapaTHpOBaHuBIl TasiyasuTt  (3naea-
mit) — Goaee Bojocopepxamas dopma (>2,3 H.O), wmeraranayasur —
meHee soiccomepxawast (2,2—2.3 H,0), «xernapatipoBanubil» ranaya-
3UT, HaM raNadyas’uT, colepxKut okoao 2 HyO u menbue. Ilo BrewneMy Buapy
nepeucleluble Pa3HOCTH HEPA3JHUYHMbl, BCJCACTBIE YEro OHIl OMICLIBAIOT-
Csi COBMECTHO. B mocaenyioiem H3J0MeHHH TEPMHH Tajlyasnt o0e3 cre-
1HadbHO{T OrOBOPKH NPHMEHSETCH B 0OLIEM CMBICIIE.

laaayasur ussecren B Kypamuuckom xp. Ha mectopozicnusax Kanb-
maxblp (Ilypkun, 1935; Mouceesa, 1949), Kapaxusa (I'sinncknii, 1968), Kou-
6yaar (marepuaast 3. A. Mapxkosoit), Kypramuukan (loaosanos, 1965),
Capratyrsau (Kacsimos, 1958), Kancail (Apanos, 1936), Aarmntonkan
(Baraaos, 1941) u B kopax BbiBerpuBanusg Aama.bik-I'yweas, Kysapa,
Toxkmaka (Mouceesa, 1970) u Anrpena (Ilerpos, Py6anos, 1960; Hukonae-
Ba, 1967). B YraMmckom Xp. oTMeUeH HA MecTOpoxAcHuH Jlaunnxaua (mare-
pnats 3. A. Jlyunu-Bapkosckoii) u B kope sbiBerpusanng Axcakartor (Bo-
puckix, 1966).

[aaayasur BeIAEASIETCSE B BIJE IWIOTHBIX M PBIXABIX  MCJIONOAOOHBIX
Mucc. B MOKpoM cocTOsiHHM MATKHI, cTyaneobpasHbiii, npH BBICBIXaHHY
TeepaeeT 11 PACTPECKHBACTCS HA MeJKie yrioBaTble 06JOMKII B CBA3H C Jle-
rhApatalien mpHepana. Ilpn cMaunBauiin 8OO OH yXKe He pasMsryiercs.

DAeKTPOHHO-MUKPOCKOTHURCKO® 1ICCIACAOBANNE NOKA3an0 XapakTepHoe
BHYTPeHHee CTPOEHHe MHHepaad B BilJle NOJbIX Tpyoouex 1anHoll ot 02—
0,7 ux, Toamna He Gosaee 0,01 mx, wacto paszaapBaloULXCd HA KOHIE
(prc. 64). Baeck BockoBHHBIH, npocBednsatowit r kpasx. Trepaocrts
1,5 =2, a y cBexXHX 00pasluop oHA HilKe; MIHepaJ perercs HOXKOM # no-
JHpYEeTCS HOrTeM. '

Liget Genwil, roayb6oBaTLIl I 3€J€HOBATHIL MCANCTOro rajlayasirta —
roav0oil pa3HbIX OTTEHKOB B 3aBHCHMOCTH  OT COACPKAHNS B HEM MeH.
¥ 1eapHulll sec MHHepaJaa HenoctostHbil — ot 2,2 1o 2,50,
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B mandrax Buirasant nzorponubiM. Ilokasarean npenomienus 3Haun-
TEALHO KONEOI0TCA B CBSI3H ¢ pasnnunofl crenenbio ruapatauny. [Tokasa-
TeNb npesomaenns obwiunoro randyaszuta  1,520—1,555; wmeaucroro —
1,635—1,540 (ra6a. 77).

[TpuBefleHHBIE XHMHYLCKNE AHAIN3B NEPECHHTAHBl HA KPHCTAMJIOXHME-
yeckue popmyspl n3 pacuera na 18 (O, OH), nokasaswne 10BOJBHO XOPO-
WY CXOAHMOCTh ¢ TeopeTHueckoil gopmynoit, Conepixanne aacopbuHonuoi
BOILI 3HaunTeqbHO naMensercss — ot 1,00 po 3,24 monekyas. Coraacho
NPpHHATON yCTaHOBKe, CPeAH aHAJH3IHPYEeMBIX FaJJIYa3HTOB N0 COLCPKAHUIQ

Puc. 64. DaeKTpoOHHO-MHKPOCKONHUECKHI CHUMOK raJj-
avasuta n3 Illayrasa (ys. 13000).

BOJbI MOMHO BBIACAKHTb FHAPATHPOBAHHLIA rafnyaszutr — 3HACHIANT, COALP-
wauuit 3,24 HoO (06p. 3947 wa Yurypaukana u o6p. 74 u 666 u3 Jlauuu-
XaHbi), meraraaayasut — 2,19—2,24 H,O (oGp. 3808, 3802a u3 lllayrasza
u 06p. 102 us I'yaaca) u gernApaTHpOBAHHLIH raaayasnt uiax OGbI4HbBIIL
(1,00—2,00 H,O) (rada. 78).

o copepxkannio Mean pasanyalorTest 0OLIUHLIE TaNNya3HThl I MEIHCTLIE.
B meanctnix conepxkurcs ot 0,25 po 12,52% CuO. &, B. Hyxpos (1955)
paccMaTpuUBaeT MEAHCTHE TaaAyas3nTsl Kak oGbunvle, B Kotopblx 2Al+ 3a-
mewtetsl na 3Cu'? B CaA0HCTOI peleTke MHHepada.

[Tepecuernl aHain30B MeLUCTHIX TAANYa3uTOR Tokaszann Ooabiine OT-
KJAOHEHHsT OT TeopeTHdeckoil opmybl. BepoaTHo, usyuennsie Cu-raanyasi-
Thl [IPEACTABAAIOT co00Il TOHKHE NPHPOLHBIE CMECH, @ He MOHOMHHEPaJbHbIE
obpasoBanns.
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CocraB 06bIYIbIX TaMNya3HTOB GJH30K K TEOPETHUECKOMY € HeloJablloil
npumecbio Fe,03, MgO, CaO, o6biusbix aas 3toro Mudepana. Hacto npu-
cytereyer ZnO (gecsiThie 10NH NPOLEHTa).

CnekTpaJabHbIM aHaJH30M B raj/yasHTe BbisIBJEHB MPHMECH, pacripe-
fesleHlie KOTOPBIX 0TpazaeT cocTas Toii cpeibl, B KOTOpoil chopMHpoBaics

Ta6auna 77
OnTuyecKkHe CBOACTBA raaiya3WTa H €ro yAeabHblil Bec

Mecto n3sTHR XapakTepHcTHia MHHepaaa N Ya. pec AsTop
Ilayras Beablii BoCKOBUAHBL 1.540—
—1,543 — M. WU. Mouceesa
Anrpen M3 noayroawHoro naacra kao-| 1,548— 3. 1. Hukoaae-
AMtia —1.555 — Ba
Koubynak Beaptii B kope BHIBETpHBAlNA 1,520 — 3. A. Mapkosa
I'ynac Kuaka 6Gyporo niorHoro ranay-
A3HTA B OKHCJEHHBIX PyJlax 1,530 — M. M. Mouceesa
Kaasmaxbip beawiii BOCKOBHIHBII B 30HE
OKHCAeHHs MelHoro mectopoi-| 1,533—
nenus —1,543 2.2
lNoay6oii Cu-raaayasur 1.585 —
Byphiii raanyasur 1,850 —
Kypycaii 1,596 285 M. M. Toaosa-
Kypramunkan [ony6oii Cu-raanyasur 1,540 2,25 HoB
CapradyTtkau Bypuifi naoTHbil rainyasmur
1,546
1,543
Oxyprasan 1,548 — A. K. Kacoimos
2,39 3. M. [Tpotoabs-
[Ownan Jlapba- 1,542 2 KOHOBa
3a 3emauctoie Macchl raaayasura | 1,542 — [O. A. Apanos
AnThIHTO K AH
Kopoukn u 3eMAHCTHIC HATeTHl
Genoro raaaya3ura B okucaen-| 1,547—
Akua HbIX pylax —1,549 = A, B. Baranos
Wuaka Gaenno-ronyGoro ran-| 1,540—
Ayasuta B KoOpe BblBeTpHBauus| 1,545— 257 B. 1. Bopuckuu

mMHHepaa. Tak, rajJJyasut H3 KOpbl BLIBETPHBAHHS HMEET MOCTOSIHHYIO MpH-
Mmech (HHuYTOXKHOe KoJsinuectBo)—Cu, Na, Be, Sr, Ba, Ga, Zr, Pb, Ti, V, Mn.
FanayasuTsel M3 30H OKHCJAEHHS PYIHbIX MecTOpoxleHuil coaep:at Go.ee
pasznoobpasHbele TpPHMECH, OTparxatollne MuHepaJorHyeckie ocoGeHHOCTH
pya. Tak, raanyasutel U3 MeIHLIX H MOJHMETAJINHYECKHX (C MOBBLILEHHBIM
COACPIKAHNEM XANbKOTHPHTA) MECTOPOKIACHHIl vacTO TNpPEACTaBJeHH Me-
AMCTON PA3HOCTHIO, 4 H3 NMOJHMETaMIHYecKnx, Kpome toro Zn, nnoraa Mo,
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XHMHYECKHHA COCTAB rajjlyasuTa, meraraniyasura,

TaGanuwuwa 78

IHASHNIHTA H MedHCTOro rajnnyasuara, sec. %

Wlayras YHrYDIHKAN Kaanya
KamnmoieHT -
atp. 3808 A3018a 3531 Byl 317 130 9
Si0, 45,54 42,63 | 45,00 44,74 35,84 42 58 41,69
TiO. 0,00 0.00 | 0.24 0,36 0.0) . .
AlLO; 37,16 37,00 | 35.37 36,84 35,40 38,36 37,36
Fe.O, 0,24 0,20 0,39 0,60 1,80 0,34 0,21
MnO 0,00 0.00 | 0,00 0,00 0,00 - —
MgO 0 ,00 0,00 0.10 0 ,00 0,00 0,00 0,00
Ca0 (),00 0,00 — 0 40 1.80 0,28 0,28
Na,O 0,00 0,00 Cn. 0,00 — -
K.O .00 0,00 — i 0.34 = =
Cu0 0.00 0,003 — - 0,09 0,25 1,00
Zn0 0.012 0,036 — — 0,132 — —
P40y — - 0,05 0,00 — - —
SO, - — — 0,00 2,67 — =
H.O+ 20,03 20,03 17,85 16,64 | 21,86 18,84 19,15
Cymuma 99,982 69,949 | 99,00 99,58 99,93 100,65 95,60

KoauuecTBo vonos

KL Tyaac Kyprauitiian Capradyrian Axrna Jaslinxana

230 102 1180 471 GO0 74 G0
35,97 40,72 38,40 41,38 46,02 42 76 37,60

== = — U a0 0,00 == -_
34,78 36,80 95,33 33,28 38.56 36,50 37,85

0.62 Cr. == 0,7) 0,44 0,40 =

— — - Cn 0,00 i -
0,48 05 1,93 3.62 0,00 0,15 0,62
2,53 1,30 . 060 0.00 0,07 0,54

= L - = 0,14 = -~

=2 p— _ = 0,06 — —
4.01 0,00 12,52 = = 3,74

- - 0,58 2.03 -~ — .
91,32 19,97 2061 1804 15,71 50,928 20,20
99,01 99, 85 99,36 99,67 99,03 100, 16 100,55

B ftepecuere na 18 (O, OH)

| |
Si 3,95 3,96 4,10 ! 0() 3.64 3,87 3,86
Ti : — 0, nll i g 10 J_i()
Al 4,06 4,041, o=3,80 3 qo 4,32
Fetd 0:0314:09 [0701 /4,05’ 03[ 0051400 IJ, 450002] |0 01]
Mg - — 0,01 - — [ = 418 4,21
Ca = = ﬁ 0,03 [p.13" 0,03 0,03[

Cu = - ‘ o - 0.01 0,07
H.O 2,19 2,20 1,74 1,00 3,94 1,72 2.00
Jlaboparopus UI'nl’ AH ¥aCCP CpenasuperMeTpas- nrul

BeKa
AHATHTHK E. @. Kacnsnosa B. A. Jlopmuroa- |1 JLITpu-
TOBA XHJIbKO
AsTop Mouceesa, 1970 M. W. Mouce-
eBa

Mpumewanue. O6p. 3808, 3808a, 3531 —6upiosoBoe Mectopox aeidune. Jlunsa oe
3794 — rueano raaayasirta B FHAPOCAOAUCTON KOpe BuBeTpusaiud. 3917 —wmaka cBer
B OKICJEHHBIX MeAHbIX pylax, 230 — KHIKd CBETJ0- U SPKO-roaydoro MeaucToro raury
CBUHLOBO-UUHKOBLIX pylax, 4180 —kuaxa apko-roayboro MelicTOro raanyasira B OKiC
M3 30HLI OKICAEHHS 30J0TOr0 MecTopoxienns, 6003 — ckonne:ns raaryasura B Kope BH

3,55 3,84 4,02 3,96 3,97 | 3,99 3,60
ksl 2 4,06 3,19 3,73 4,0114 03 ‘JH! 4,26
0,04 g4 = 0,08 0.02/H0 | ¢lo2l4,00 l
0,0714,79 10,150 "7| 0.3014,39 | 0,4014,21 002} 0,094, 64
0,27 0.13 = = = & 005
0,929 = 0,97 — ) — — 0,26
3,15 2,24 8,20 1.02 0,6 2.2 2,4
All ¥3CCP MT ¥3CCP
T. W. Cyxonknuna JI Mpu-|T. K. Cy- |E. Kacsano- T. T. Myxosa
XHUILKO KOHKHHA Ba
lonosanos, | Kaceivon, B. JI. Bopucknn, 2. A. Jdyuun-Bapkos-
1965 ckasn, 1953

JOro  BOCKOBHIAHOIO I'alayasyrTa Ha KOHTaKTe NoaoMuTa THOAPOCIIOAWCTBIME TOpOIaMH,

J0-3e1€H0ro raxayasuta B GuplosopoM Mectopowkaenun, 130 —iknika Seqoro ranayasnra
A3NTA B OKHCJEHUBIN MelHunX pyaax, 102 —ikuika 6eJoro railyasuta B OKHCIEHHbIX

JeHNbX PYRAX CKapHOBO-NOMIMETANIIHYecKkoro mectopoxaenns, 471 —beantit raarayasur
RETPHUBAHHS,
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Puc. 65. Kpunble narpeBannsa raaayasura u Cu-ranayasura:

06p. 3628—ranayasut ua kopul BuBetpHsanna CaykGyaaxa 3263—us Yprasa, 3531, 3808, 3794 —us3 Ilayrasa (uo
M. U. Mouceesoit), 1=n3 Koubyaaka (nmo 3. A. Mapkosoii), 9420 _ H3 AHIP2H4, FalIyasHT HI NOAYrOABHOre
naacra kaoaHua (no 3. [1. Huxoaaeson), 4180 w3 Kyprawunxkana,; wHikd Cu-raaayaanTa M3 30HH OKHCAEHHR
(l'oaopanos, 1965) 102—u3 [yxaca, KHAKa raaayasura U3 30H6 okHedenus (mo M. 1. Monceesoit) 404, 471—
CaprabyTkana, KHIAKH rainyasura 3 30Hbl OKHCAEHHA 3010TOPYAHOro Mectopoxienus (Kacumos, 1958) 130,
04, 230 —n3 KaapMakoipa, KHAKH H rHe3za raaayasura # Cu-raAavasird B 30He OKHCIACHHA MEelHOTO MecTOPOH-
aenus (no M. H. Mouceesoi), 144, 74—u3 JlauuHxanul, TaA1ya3MT HI OKHCTEHHBIX CBIHIOBO-IIHH KOBEX py1 (no
3. A. dynuu-Baprosckoit).



H3 30M0TOPYAHBIX — Au (B rajaayasure wu3 CapraGyrkana 4 e/t Au H
3e/r Ag).

PeHTrenoMerpuuecKkHe HCCAEJOBAHHA MOKa3a/JH XOPOUIYID CXOXHMOCTBb
MEKIJIOCKOCTHLIX PAcCTOAHNI ¢ 3TasoHHBIMH, K 4HCIYy rJIaBHBIX JHHHI B
peHtrerorpamme radaayasuta u3 llayrasa ornocarca: 10,5 (10wm); 4,41 (10);
2,58 (7); 1,485 (9).

Kpussie narpeBanus (prc. 65) umeloT apa HIOTEPMHYECKHX H OAHH
sK30TepMitdecknit apdekTol  coorTBerctBeHHo npu 80—140°, 530—600°
930—985°, uTo XapakTepHO AJf 3ITANOHHOI KPHBOIl HarpeBaHHs 3TOr0 MH-
MepaJa.

[anayasur — XapakTtepHBlil rumepredHblii mHHepasd. OH oGpasyercs
B 30HE& OKHMCJEHHs PYJAHBIX MECTOPOKIEHHH H B KOpE BblBETPHBAHHS B CBS3H
C pasfoxeHHeM aJIOMOCHJINKATHBIX MHHEPAJOB MOJA BO3JEHCTBHEM MNOBEPX-
HOCTHBIX BOA. B nepBbiX OH BLIMOJIHAET TPELIMHBEl i IYCTOTHI, CJaras HJAKH
TOJIULHHOI OT HECKOJLKHX MHLIHMETpoB R0 5—I10 cm, TOHKHE KOPOUKH,
AKeaBaki I NpHMaskH. B BhIBeTPeJBIX aJIOMOCHAMKATHLIX NOPOAAX OH TaK-
e caaraer MHJIKH, TOHKHE CKOIVIeHMs, NpuMas3ku H kopouku. Camoe Kpyi-
HOE CKOIVIEHHE rajJ/yasuTa YCTaHOBJEHO Ha OHpIO30BOM MECTOPOMKAEHHH
llayras s Buje JuH3000pasioro Tejaa MolHocTbio 0,5 a,

B kope BoiBeTpHBaHus raJjayasut OoOBIYHO acCOUHHPYET € THAPOCIIO-
10if, Kao.JHHOM, XaJleJ0HOM, aJyHHTOM, SPO3HTOM, @ B OKHCJGHHBIX pYy-
Jax - ¢ CyNepreHHbIMH pPYAHBIMH MHHepajdami. BsauMooTHoUIeHHe raJjiya-
3HTA C CONPOBOKAAIOIIHMI MHHEpaJaMH CBHJETEAbCTBYET O TOM, UYTO €ro
oOpasoBaHie CBA3aHO ¢ MOCAELHHMH CTaAHAMH (OPMHPOBAHHA 30H OKHCIE-
Hus 1t Kopbl BhiBeTpuBanusa. [lo nanasim @. B. Uyxposa (1970), raaayasur
B OTJH41e OT KaoauHa GopMupoBaJcs B yCI0BHAX OoJlee GbICTPOro TeyeHHs!
MpOLLeCCOB BLIBETPUBAHIS.

["anayasur B Kuldkax oGpasoBaJcs MyTeM KoaryJslHu rejeii, a B Ko-
pax BuiBeTpBaHns Kypambl oH B pasiH4HOH cTeneHH 3aMmellaeT KaoJHH.

Annodan-A1Si0O;- nH,0
Cu-annodan
Aanodpanonn-mA1,0;-05i0,-pH,0

Cu-annodaHoun
Cu-Zn-Pb-annohanounn

Co-Mn-aanodanoun
P-annopanounn

Cu-As-annodanoua

Fe-As-annodanoun

OnncbiBaemMas rpynna MHHEPAJOB OYeHb cJo0xHasg no cocrasy. Coraac-
HO CYUICCTBYIOIIMM BO33DEHHSM, NOJ TEPMHHOM a/10(aHOMAbl MOHHMAaKTC

#208 361



TOHKHE KOJJIOHJHBIE cMecH CBOGOAHOro ramHO3eMa H Kpemuesema, oGpaso-
BaBLIHECH B pe3yJbTaTe HX COBMECTHOIl KOATYJSIIHH, a TaKxkKe TOHKHE cMecH
aanopana ¢ KoLToHAHBM KpemHeseMoM. CoortHomenne Al,O; u SiO, B an-
Jodanongax Kodaebsercs B 3HAUHTENbHBIX Npefesax. AuajodaH paccMaTpH-
BaeTcd Kak onpejeJeHHOoe XHMHueckKoe coemuHenue coctaBa AlySiOs- nH.0,
B kotopoM Al:O; : Si0;=1:1 (YUyxpos, 1955).

Annodan u annopanonasl uasectsl B Kypamunuckom xp. B AaThiHTON-
kaHe (Baranos, 1941; Enuxees, 1958), Jlawkepeke (yunu-Bapkoscknii,
1958), Kyprammunkane ([onoBanos, 1965), ¥prasze (bananaos, 1958), Ka-
pakue (Tauucknit, 1968), Kanumancype (Ap6ysosa, 1957), Capoiueky (Ba-
naaos u Ap., 1975); B Harkaabcknx ropax B Jlaunnxaune (dynun-Bapkos-
ckas, 1963); B Hypatuuckom xp. B Jlaurape (Mscuuxos, 1951; Hosoceno-
Ba, 1962) u B wro-zanaausix orporax I'mccapckux rop B Cyaykyae, Hak-
uape, Xauause, Kyaspape (ITonomapes, 3emasnos, 1958).

Amohal OTHOCHTCS K CPABHHTEJALHO MaJOPACIpOCTPAHCHHBIM MIiHe-
pasamM H oOLIYHO BeTpedaercs B HeOOJbIIOM KOJIHYECTBE, 3a HCKJIOYeHHeM
MeJHO-MoaHGAeHOBOro MecTopox/aeHus Capbiueky B AnMaJbiKe M IIEeJHTO-
Boro mecropoxienus Jlsurap B 3anagHoMm YsbOexucrane. OH Bulaensiercs
B BHJE NOPHCTBIX H CTEKJOBATLIX Macc KOJJOMOP(HOI 1 MAacCHBHOI CTPYK-
tType. Ha 3snexkTponHbIX cHHMKaX ajajodpana n3 JlsHrapa BHAHO TJ00YVJIsp-
Hoe cTpocHHe MHHepana (Hosocesosa, 1962). Lser Geawlil, cBeTI0- 11 IPKO-
roay6ofi, cHHHIl, Toy60BaTO-AbIMUYATHI, 3eqdenblil, Oypulii 1 uepHwlii. oay-
OoBaTo-cHISAS M 3eJeHast oKpacka oOycJoBiaeHa npumecblo menn, 6ypags —
FHAPOOKHC/AAMH #KeJie3a, uepHasi,— BeposiTHO, cMecbio ¢ aclogaanom (JIsH-
rap). B ckonaenusnx aanogauna 8 Capelueky oTMeyaetcsi 30HaAbHOE pachpe-
JleJleHHe OKpPACKH — OT LeHTpa K nepudepHH LBer Mensiercs oT roayboro
K CHHEMY H PasjIHuHBIM OTTEHKaM 3e/eHOro, a Ha 3adb0aHaax ¢ BMellalo-
IHMH H3MEHeHHBIMH KBApPIUEBLIMH MopdupaMu aptodaH CTAHOBHTCS KOPHY-
HeBbBIM M uyepHbIM. CBeTsble pasHocTH OGBIYHO Hpo3paunble, YepHbie — He-
npospaunsie. s MuHepasa XapakrtepHa TpPeLHHOBATOCTL B CBSI3H C €ro
Jernaparauueil, H3J10M pPaKOBHCTBI, XpyNKHil, Gjeck cTeRJsHublil. VY peab-
Helit Bec 1,668 (Ypras), 1,9 (Kyprammukan), 1,929 (Aiireipoynax),
1,98—2,03 (JIsurap). Teepaoctb oxkodo 3.

Munepaa nzorponusii. Ilokazatens mpeaomaenns N=1,488 (¥pras),
1,485 (AnrwHTonkau), 1,468 (Capmpo6), 1,49 (Kypramunkan), 1,437 (Ka-
nnmaucyp), 1,468 u 1,492 (Jlaurap).

Aniodan u annodanons Jgerko pasnaratores B HCl ¢ Bhenennem
reqs Kpemuesema. B 3axkpbitoil TpyGke npu uarpesauuy BbiJeAsieT MHOTQ
BOJIBI.

Cocrap MHHepana Kak IO IVIaBHBIM KOMIOHeHTaM (IVIHHO3eM, KpeM-
He3deM, Bojla), Tak H no npumecsim (Fe,Os, CuO, ZnO, PbO, CoO, MnO,
P;0s, As,Os) koaeGaercsi B oueHb WHpokux npenenax. Ilo coornomennio
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SiO; u Al;O3 Bhieasotes Kak co6eTBenno ananopansl (np. 5 na Capelueky,
n3 Capno6a n roay6oit u3 Jlsiurapa), Tak n aanodanonibl (Bce ocTasbHbIe)
(ra6a. 79). 1o npumecsm HaMmeualoTcst MedHcTbie adnogans (np. 5 n3 Ca-
pbiueKy) n ajnoganonjbl, KoOaJbTOBO-MapraHieBblil, MeIHCTO-CBHHILOBO-
LHHKOBBIH aanodanond, docdopannodanons, xynpoapcenoanio@anons H
dreppuapcenoannoganona. B xkakom BuIe nmepedyucJeHHble MNPHMECH HaXo-
JATCH B MHHepaje — B aAcopOHPOBAHHOM JIH COCTOSHHH MJH B BHIE TOH-
KHX NPHPOAHLIX cMeceil ¢ APYyTHMH MHHEpaJaMu (XpH30Ko.J0i1, ac6o1anoM,
THAPOOKHCIAMH #eJ1e3a),— He BLIABJACHO.

B yprasckom aadodane umeercs npumech Gepwiaaua (0,07% BeO),
cepeGpa (0,0003—0,0005%) u ewe psii npuMeceii, CBA3aHHBIX € MOBLILEH-
HOM ero copOdumnoHHoil cnocobHocthio — Sr, Ba, V, TR, Ti, V, P, As, Sb,
Cr, Co, Ni (0,00n—0nY%). Kynpoapceno- u (heppuapcenoanioatonjisl or-
HOCSITCS K HOBBIM paHee HeM3BeCTHBIM MLIIIbAKOBLIM Pa3HOBHIHOCTSAM, BbIsB-
saennbiM B Jlaunnxane 3. A, Jlynnn-Bapkosekoit (1963). Mx xapakrepucru-
KH PaccMaTpHBAIOTCS Pa3e/bHo.

Annogan uz Yprasa peurrenoamopden (bananos, 1958), a n3 Jlsura-
pa CoaepxKHT JHHUA rajjyasuta n ru0dcurta. Haauune 3THX BKAIOYCHHI B
aanodate  3aHKCHPOBAHO  3JIeKTPOHHO-MHKPOCKONHUYECKHMH  CHHMKaMi
KaK OpoaykT usmeHenus ainogana (Hosocenosa, 1962; Macnukor, 1951).

Cpean KpHBbLIX Harpesanust adnogana us Jlaurapa umeiorest 6JH3KHE K
3TAaJOHHBIM ¢ 3HpoTepMHueckuM s(pdextom 100—120° cooTBeTCTBYIOLIIIM
HoTepu caaboCBsI3anHOll BOJABIL, M COACpIKALIMC IHAOTEpMHUtuCcCcKie 3ppherT,
obycaoBaeHHble npumecbio rub6enra (300—330°C) u raaayasura. (500—

600°) (puc. 66). KpuBble HarpeBanus anantodaHongoB n3 Capbiueky H
Jlaunnxaunl xapakrepHbl A/ MUHEPAIOB ITOH I'PYIMbL.

Annodhan noeepxXHOCTHOTO nponcxoxaenns. OH BeTpeuaercs B 30HAX
OKHCJEHHS PYAHBIX MECTOPOMKJCHHII B BHIE TOHKOCKOPJAYNOBATHIX KOpOUeK
TOJNUHHOA 1-—3 mm ¢ MeNKoOYrop4aToil NOBEpXHOCTbIO, IJIEHOK, TOHKHX
NPOKHIOUEK, XKeABaKkoB H cradaxTuroodpasusix dopm. Hanbonee xpynnoie
cKOMenust asjodana usBectusl B JISiHrape, vjae, KPOMe TOHKHX KOPOUEK H
IJEHOK, HMeloTes IacTHHooOpasubie Bhjeaenus pasmepom 80x30 cm npu
MomHocTH 4 cx B MpPaMOPH30BAHHCM H3BECTHsIKE Ha KOHTaKTe € JAailKkoi
anjinTa.

Ha mearo-moaudaenosom mecropoxaennyn Capblueky H3BeCTHBI rHe3jia
MacclBHoro aajtodpanonia obbemom 3 u 0,5 M3 ¢ MeabuafIIHMI COBEpPIIEH-
HO Npo3payvlbiMi WAPHKAMH Ha CTEHKAX TPEULHH yCLIXAHHS B HEM.

Munepaa accounipyer ¢ raJJayasuHtoM H XpH30KOJJOI, HOHTPOHHTOM,
MaJaxHToOM H Jip.

O6pasoBanue ajnodana cBA3aHO C pa3pylIeHHEM aJIOMOCHIHKATOB MOX
BO3JCHCTBHEM KHCJABIX PACTBOPOB, 00PA3yIOLIHXCs NPH PasJomenui cyJb-
$hunoB.
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Kynpoapcenannodanona n ¢eppuapcenasnopaioll OTKPLITHL B OKHC-
JIeHHbIX PYaaX CBHHUOBO-UMHKOBOTO MeCTOpOXKAeHHsl Jlaunnxana (Iynun-
Baproscxas, 1963) B Buae HaTeunblX 06pa3oBaHHIL.

Kynpoapcenaanodpanon — cTeKJI0BaThH, sipKO-3€J1eHOTo IIBeTa, Npo-
apaunblil. Teepgocts 3—3,5. OntHuecku uszotponubiii, N=1,534. Xumuue-
ckuil avaaus (raGua. 79) nokasmBaer caenyiouiee: SiO,-0,9 (Al, Fe)z0; -
-0,71 (Cu, Zn)0O-0,2Ca0- 0,31 {(As, P)30s- SOq4] - 4,39 H,0.

Ha kpusoit warpesanus, soinonfendoii B. I1. Msanosoii (BCETEH),

' uMeercsi ryyO0OKHI 3HI0TepMHUECKHH 3ddext
npu 110° u jBa sksorepMmuueckux npu 800 u
1200°C. Ha pentrenorpamme dukcupyiores 4 au-

HHH: 4,6Aa (5); 3,5 (8); 2,67 (1); 2,27 (2,67).
Kynpoapcenaaaodanos passHBaeTcsi Mo camo-
POAHOH MenH, KYNnpuTy H TEHOPHTY.

T

& Qeppuapcenaniodpanon; — CTeKJAOBATHIH MH-
HEpaJl KODPHYHEBOTO 1BeTa, NOJYNPO3DPayHbIil.

4 Teepaocte 3—3,5. Msorponnwii, N=1,549. Ile-

P ST RO S I I SN TR 11 .

pecyer xuManaiusa (raba. 79) nokaszan ciaenyo-
uiee cooTHoweHHe okueaos:  SiOs- 1,02 (Fe,
Al)oO; 0,18 (Zn, Cu)0O-0,03 MgO, 0,40 CaQ -
-0,29[ (As, P)20s -« 6,05H,0.

Ha xpuBo#i Harpesanuns, BuinoJHenHoin B. I1.
Msanosoit (BCET'EM), ormeuatorcs rayGokui
i sujgorepmuueckiit addexr npu 200°nebosbluon
aP:c. 66. Kpustie narpesauust  oy50renyyvecknit npu 450°, HeGOaBIION 3HAOTED-

noanon n3 Mawrapa (@ — G a
roayGoro, 6 -ueporo, §— MHUECKHi npH 550° H JBa MaJeHbKHX SHAOTEPMH-
uameneuworo) (Hosocemopa, ueckHX mnpu 950 w 1150°. Ha penrrenorpamme

. 1962). ¢uKcHpylOTest nATh JuHHI: 4,62 (2); 4,11 (6);

3,74 (3); 3,251 (4); 2,361 (4). PeppHapcenas-
7AodaHOMJ pa3BHBAETCH MO MIOTHBIM THIPOOKHC/IAM Keje3a B YCJOBHAX 30-
Hbl OKHCJerus, OOraTof pPas iyibiM¥ apceHaTaMy Melu M IUHKA.

Annodans u annodanonanl Tak e, KaK H MHOTHe ADYrHe MeTako.J-
NMoHAHbIe 00pPa30BaHNA, ABAAIOTCA HAMIYYLMIHMH TNpPHUPOXHBIMH copOeHTaMu
no4Ti BCeX KOMMOHEHTOB (0COGEHHO MeTaJJIoB, NPHCYTCTBYOHINX B 30HAX
OKHCJIeHIst) M B CBA3M C 3THM OCOOEHHOCTH MX COCTABa MOXKHO HCINOJb30-
BaTh B KAYeCTBE HAAEKHOTO MOHCKOBOTO NMPH3HAKA.

xn 200 &0r 7000 ¢

Inauurepur—mRO-n Fe,04-p Si0,-x H.O

Isuareputr — peakuii  muuepasa. Ycranosiaen B KypamuHckom xp.
Kyasrkepmece (Kopoaesa, 1941; Iososanos, 1965), Kypycae (Casouos,
1964) u s HyparuHckoM Xp. Ha CKapHOBO-LIEEJHTOBOM MECTOPOKAEHHH
Jlanrap (Macuukos, 1951),
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Tadauma 79

XuMuyecku#t coctar ansodanos u annopaHounos, sec. %

Anmanvik, Capulery A-’;}"I:g‘:"'- Capxo6 Jlsiurap Jaunnxana
Komnoseunt =
rmymaa;u- roay6of | 3eleno-cH- [Temuo-aede- APKO-3e-| KOpHH-
aciflfj}ful) (np. 1) | mmit qnp, 4)|uwii (np. 5) Geaviit roayboit ronyGoii vep i Oedbiit AeHutit He‘;bm
Si0, 40,46 2922 29,60 26,48 32,40 22,40 20,61 26,97 35,80 | 16 00| 14,66
Ti0, 0,03 0,03 0,03 0,03 — — 0,92 c ca = =
A0y 21,33 30,45 30,45 32,10 29,45 26,00 44,30 25.96 31.46 | 21,6 | 15,20
Fe, 03 0,00 0.00 0,00 2,00 — — 0,00 212 0,35 4,000 19,96
FeO 0,00 0,00 0,00 0,00 — - 0,55 G, i = =
MnO 0.00 0,00 0,00 0,00 — — (53 6,95 — = —
MgO 2.60 0,60 1,00 2,00 — 2,31 0,00 0,32 — - 0,28
Ca0 4,76 5 04 4,48 4,76 = 1,60 2,31 2,62 2,56 3,40| 5,60
CuO 2.25 0,25 1,13 2,25 — 6,60 1,55 4,10 0,28 | 13,94/ 1,20
Zno i = . = ~ 6,87 - — — 0,24/ 2,51
PeO 0,00 0,00 0,00 0.00 — 6,15 — - - —_— =
CoO — — - — 0,07 — = 1,95 - — o
P.O; 0,22 2,72 3,70 1,32 — — — - — 1,14/ 1,53
AsyU; = = = = = = == — - 16,96] 11,50
Na,0 0,25 0,25 0,00 0.25 = = — & - e |
K30 0,04 0,02 0,02 0,03 — = = _ _ — -
+ H.0 25,90 29,61 23,32 26,38 37,85 27.69 31,05 12,97 29,85 | 21,00/ 26 70
SO; — — — — — - = = - — 0,36
M. n. m, 1,86 [l 1,02 2,32 — — - 16,28 — — —
Cymma | 93,70 993.90 93,75 99,92 99,77 99,62 | 101,29 100,24 | 100,39 | 98,35| 99,50
Si04:
Al -
H,0 3,2:1:7,0 [1,6:1:5,5 11,7:1:5,2 |1,4:1:4,6 |1,8:1:7,6 [1,4:1:6,0 |0,8:1:4,0 {1,7:1:6,3 [1,9:1:5,2 { _— —
AHanuTHK A. H, Xan T. T. My-|E. &. Ka-|O. II. bo-(B. C. Ms- T. T, Myxosa
X0Ba CbAHOBA| APUI- | CHHKOB
HOBA
Asrop Bajganos 1 ap., 1975 Bazaaos, [M. P. Eu-|Hosoce- | Macuu- [ [Iyuuu-Bapxoscras,
: 1958 HKEeB 411&?;1, kos, 1951 1963 - i




[H31HTepHUT clardaeT MJOTHBIC W TMOPHCTBIE CMOJHCTOTO 00JHKA MAcChl.
LiBer cMoasino-uepHBI, KpacHOBaTO-OYpbLIl M OJHBKOBO-3e1eHnll, 6JecK
CTeKJISHHBLIH, Xpynkuii, nanom pakosuersit. IlinotHocts 3,0 (Kypycaii),
2,518 (JIsinrap). Mukporeepaocts 300—500 xe/um? (Kypycaii). B npospau-
HBIX 1iH(pax oO0bYHO HeNpo3pauHblil, JHIIbL KOe-TAe NPOCBeYHBACT CBET/O-
G6ypeim uBetoMm. N=1,630 (Kypycait), 1,55—1,567 (Kyabkepmec), 1,44
(JIsinrap).

[lo xumMHUecKOMY COCTABY COOTBETCTBYeT BOAHOMY CILIHKATY enaesa. B
KypycaiickoM ruauHrepute uurtepecHa npuMech CuO u ZnO, otpaxawmias
COCTAR PYJ 3TOTO MECTOPOMK/IEHHS,

Kosnorenm Jsarnzap Kypycai
MgO 0,84 —
CaQ 1,44 3,54
CuO — 2,70
ZnO — 0,84
FeO 257 —
Fe.O, 41,49 43,56
Al,Oy 0,00 -
Si0, 37,91 33,50
H.O* 5,85 14,46
H.0™ 10,19
CymmMma 101,00 98,60
JlaBoparopus WIH AH CCCP WTI TauxCCP
AHanuTug Ucaxonr B. 1. Tuxomuposra
AsTop Msicnukos, 1951 Cazonos, 1964

Ilo nannpiM crnexkTtpajbnoro amnagausa, B rusunrepurte n3 Kypycas 06-
napyxena npumecs Mn, Ti, Pbh, Ba, Ag, Mo, a xumuueckuM nyteM Bblss-
aena npumeck Tl (7 e/r) u In (3 2/T).

Musnepan u3 Kypycas pentrenoamopdet, Huorna GuKCHpYOTCs peArUe
pacnJpiBYaThie JHHUH, IPHHALAC]KALIHE HOHTPOHHTY.

['msunrepuT—runepreunnll MuHepaa. B Kypycae on Haxogutcs B HH¥XK-
HUX TOPH30HTAX CKAPHOBO-NOJHMETAJIHUECKOT0 MECTOPOKAEHUS B BHAe
MPOKHAOK MOIIHOCTBIO 10 HECKOJbKHX CAHTHMETPOB, IHE3/, H IeMeHTHPYeT
ApoGieHble Macchl CKapHOBO-NOJHMETANJIHYECKHX pyi, 00BOJIAaKHBAET BbI-
zenenns canepura, rpanata, nipokcena. B JIsHrape BcTpeuaercs Ha no-
BEPXHOCTH B CKapHaX B BHIC KOPOYEK M IIVIEHOK, MOKPHIBAIOIIHX CTEHKH
NycToT B NMHpHTe W cHAepHTe. OOpazoBascs B NOBEPXHOCTHBIX YCJ0OBHAX 3a
cYeT pAa3JONKeHHst cyJbdHIOB Kejesa (MHPPOTHH, MHPHT) H  CHIHKATOB
(nupokcen).



OT'JTABJIEHHE

Tlpenucnosue ’
XapakrepHcTHKa MHIlEpaﬂOB
Apcernars .
Bespoxusie apceHaTm Ges gonommemub}\ aHKONUS
Pyspenvrur (3. Il. Hukonaera) . :
Be3Bojubie apcenatsl ¢ JONOJHHTENLHLIMI ARHOHAMHE
Omusenur (3. A, Jlynun-Bapkosckas) .
Amamun (3. A, Hynuu-Bapkosckas n M. H Monceesa)
Aycrunnt (3. A, dynsu-Bapkosckas) : -
Konnxaabuntr (3. A, Hdynuu-Bapkorckas)
Crammuut (3. A, Jdyunn-bBapkopsekas) .

Mumereant (M. M. Tososanos, M. I Mouceepa, 3, A. Jl‘ymmzﬁap-.

KOBCKast)
Cabur .
Bonnbie apcenatnr . . ;
Jlerpangur (M. 11. Mownceesa)
Ckopoxur (M. M. Mouceena)
Spurpun (M. M. Mouceesa)
Aunabeprut (M. M. Mouceesa)
Tupomnr (3. A. dyuun-Bapkosckas)
dlal)mlasconnnepur (M. M. Mouceesa)
Mukcur (3. ,U.YHHH-BapKDBCKaH)
Bauwanaru 5 7 S 5
Beapoxuble BAHAATH C KOMOANHTELHLIMIT annonaMu
Hexayasur (3. A, Hyuun-Bapkosckas)
Besunvenr (C. T. Bamanos) . .
Banaaunur (3. A. Hyuun- BapKDBChaﬁ]
Bojuble BanapaThl :
domsGoprur (C. T. Bananon E. A }\OHM\OBEI)
¥sbekur (C. T. Bananos, E. A. Konskosa)
Famarapur (M. WM. Monceesa)
Xpwstur (E. A, Konbkosa)
Pocent (E. A, Konbkosa)
Muntagonr (E. A Konbkosa),
Tannneswiit xapuorur (M. T Cl\lbIC.'LOBd)
Cuankats :
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OcTpoBHbIE CHIHKATEL C H30JHPOBAHHBIMH TETPA3paMi
Tpynnadenakura

denakur (B C. ITonos, B. A Hapomlax)
Buaasemur (M. M. Mouceena)
Spkpuntut (M. T1. 3apesnu)

Fpynnaonusuna

®opereput (M. M. Monceesa)
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T., «®aps, 1976.

(AH ¥3CCP. Wn-t reomornu n reoH3HKH
oM. X, M. A6xyanaesa).

T. 3. Apcenats, BaHamaT, CHANKATL (ocTpoB-
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B 1976 r. B U3AATEJILCTBE «®AH» ¥Y3CCPR
BbILUIJIA B CBET MOHOIPA® U

MunepanbHo-chipbeBble  pecypchl  Yadekucrtana (B 2 wactsx),
yacte l-a (oTB. pepakropsl — akag. AH Y3CCP B. H. Tlonos u
KaHu. reod-mun, Hayk X. T. Tyasrauos).

Ha pycckom aamxe. 20 naz. a. 1000 sxa.
Ilena 2 p. 24 k.

B xnure ocBelUleHHl 3aKOHOMEPHOCTH oBpas’oBaHuAs M pasMe-
LIEHHST TIOJIe3HBIX HCKOMaeMBIX Ha TCPPHTOPHH peciyOauKH,

PaccMoTpeHsl coBpeMeHHOe COCTOAHHE H3YUYCHHOCTH MHHEpa/b-
HO-CLIPbeBOIl Ga3sbl; KAacCH(pHKALHA W XapakTepHCTHKA (HopMauuil,
HECYLIHX MOJe3HbIe HCKOTaeMble, TeHeTHUECKHX THITOB MECTOpOoM 1e-
HEIl € Mepeunc/acHHeM MeCcTOPOKIAEHHH H PY/ONPOsBIEHHH M0 3TOH
KnaccHQHKAIIMH, XAaPakTepHCTHKA BaKHCAIINX MECTOPOIKIEHHH
IM0JIe3HBIX  HCKOMAEMbIX, Fe0JOrHiIeckHe mannple 06 HX pasmepax,
YCIOBHAX 3aferasns, 5o3pacte H meTporpa@uueckon cocrape BMe-
LAKIHX opoa.

Ilana cpapHHTENLHAT re0JOr0-3KOHOMHUCCKAA OLEeHKa Tpor-
Ho3HbIX 3anacos. OmpejencHs 3anaud W HaNpaBjleHHs HAYYHO-HC-
CAeMOBATEISCKHX M [e0J0ropasnejlounelX padoT MO BHSIBIEHHIO
MHHEpPAJILHO-CLIPLEBOI  Ga3bl.

Kuura paccuMrtada Ha IHPOKHI KPYr udrarteicii —reonoros,
SKOHOMHCTOB, CTYACHTOB, pPaOOTHHKOB NPOCKTHLIX M IJTAHOBbIX
OpraHu3auuil.



B 1977 r. B UBJIATEJIBCTBE «®AH» YaCCP
BBIMAET B CBET MOHOTPA®HS

MunepanbHo-chipbeBbie  pecypchl  ¥adexkuctana (B 2 vacTax),
dacrb 2-s (078, peaxtopet akai. AH ¥YsCCP B. H. Monos, kawg.
reon-mun. nayk X. T. Tyaaranos).

Ha pycckom sizwike. 20 u3a. a. 1000 3k3.
Ilena 2 p. 20 K.

B MoHorpaduu oXapakTepu30BaHa COBPEMEHHAS H3YYCHHOCTb
MECTOPOXACHHI TNOJNE3HBIX HCKOMAaeMBbIX M0 ClefyIOWHM BHAAM
ChIPbEBbIX PECYPCOB: TOMJIHBHO-3HEPTETHUYECKHM, FOPHOPYIAHBLIM H
FOPHOXHMHYCCKHM, CTPOHTENbRbIM MATEPHATEM, TOA3CMHBIM BOIAM.
Pseccmatpupaiores CynlecTBYRIIMe METOAHKH OIEHKH NPOrHOZHLIX
3aM4cOB M TPeiIaraloTcs NyTH WX COBEPUIIEHCTBOBAHHS, JaeTtcd
Kiaccuukauus M XapakTePHCTHKA TEHeTHYeCKUX THIOB MECTO-
POKIEHHIT, BayKHEHLUIHX MECTOPOMEeHUil pasnHuYHBEX BHIOB TO-
JE3HEIX HCKOMAeMbIX, ONPEeNeAsiOTCH HanpaBleHHs M CTABATCH 3a-
JLAaYd  HAYYHO-HCCJAENOBATEALCKHX H Teonoropassenodnsix pabor.
Ocpentaiorest Tak:xKe BONPOCH [POMBIUIICHHOIO OCBOCHHS MECTO-
po:penni Yaoexnucrana B GOpMHPOBAHHH Ha HX (a3de ropHONpo-
MBIHLICHHBX pAHOHOB.

Knpra paccydTaHa Ha reGJOroB, SKOHOMHCTOB, palOTHHKOB
IPOCKTHEIX H I1JIaHOBBIX OPraH#3anmi.






