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B cOopuHKe OCBElLAlOTCA HOBble JaHHbIE MO TEOJOrHH H ner-
POJIOTHE I103HEME3030HCKHX TPANHTOMIHEIX HHTDY3HBOB, CTPATH-
rpaguu W METPOXHMHH ByJKaHHueckux oGpasopanuil. Buigenstores
KOHKpETHBIE MarMaTHYecKHe (hopManuH H o6OCHOBHIBARTCS HX BO3-
pacrHoe moJoxeHHe. PaceMaTpHBAOTCA HeKoTopule ODIHe BoOIpo-
Cbl CTPOGHHS BYJKaHHYECKOro Mosica H 3BOJIOIHS MarMaTuama
B pasHbie 3Tansl ero gopMuposanus. B orenbHBX craTthAx 0006-
UEeHpl PE3YIbTATHl H3YYeHHS 30J0TOPYLHBIX MPOABJEHHH H TreoXH-
MHYecKHX ocoOeHHOCTell BYJAKAHHYeCKHX TOPOJA H TDAaHHTOHJIOB,

Knnra paccunrana Ha IHMPOKHH KPYyr reoJoros, 3aHMMalONHXCA
BOTIPOCAMH BYJKAHOJOTHH, MarMaThaMa W py[AHOH MHHepalH3allnH,
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NPEIHCJIOBHE

[Tpupona oxkpannnoMatepukoBoro OxoTcko-UyKOTCKOro By IKAHH-
YECKOTO 105iCa M ero MeCTO B TEKTOHO-MAarMaTHUECKOH 3BOJIONHH Me3030-
HA— OjiHA M3 KapAHHAJbHBIX mpoGjeM MarMaTHdeckod reosornn Cesepo-
Bocroka CCCP. Xorsi cTpyXTypHOe eIHHCTBO OOMIHPHBIX BYJIKAHHYECKHX
noJieil OKpaul KOHTHHEHTa OTYETJHBO BLIABUJIOChH YK€ Ha NEPBBIX CBOJHBIX
reoJiornyecknx um Tekronuyecknx kaprax Cesepo-Bocroka CCCP, cocras-
JEeHHBIX GoJiee TPHALATH JIeT Ha3a/l, MHOTHe BONpPOChl MarMaTHaMa OXOTCKO-
YyKOTCKOTrO Mosica OCTAOTCS ellle HEeSCHBIMH H fBJAIOTCA NPEAMETOM JIHC-
kyccuit. CyllecTBYIOT pas3iuuHble NPEICTABICHHS O BPeMeHH 3aJ0MKeHHs
BYJIKAHUUECKOI'O T0SICa, 0 €r0 TEKTOHHYECKOM IOJOKeHHH M CBA3H Me30Kai-
HO30HCKOTO BYJAKaHH3Ma H HHTDY3HBHOIO MarMaTH3Ma Iosica ¢ DPa3BHTHEM
COMpee bHBIX Me3030HCKHX H KaHHO30HCKHX CKJIaI4aThiX CHCTEM.

HaunGosee BaxkHOe 3HaueHHe B MO3HAHHH OOIHX ocobeHHOCTeH cTpoe-
wus 1 Marmarnzma Oxorcko-Uykorckoro nosaca umeiot padote E. K. YetHe-
Ba, KOTOPHIH BliepBble BhHIAEIHJ OCOOLIH THI KPaeBLIX TEKTOHO-MarMmarnye-
CKHX CTPYKTYP H IIOKAa3aJ HX BaXKHYIO pOJb B TeKTOHHYECKOM Da3BHTHH
BOCTOYHOJI YacTH a3MaTCKOro KouTHHeHTa. B psane nyGankanmit E. K. Yeru-
eBoiM (1959, 1963, 1969) paccmorpeHbl OCOOEHHOCTH COCTaBa ByJKaHHYe-
CKHX M MHTPY3MBHBIX OOpa3oBaHUil pPa3HBIX 3TANOB CTPYKTYPHOH 3BOJIOLHH
BYJIKAHHYECKOrO 105ICa; NO0Ka3aHO IPOMEXKYTOUHOe HOJOXKeHHe MarMaTuye-
CcKHX (hopMaunnii mosca, oTpaxaiouiee 06IIYIO NepHuaud(HICCKYI0 30Ha/b-
nocth. Ha npumepe Oxorcko-Uykorckoro ByJakauuueckoro nosica E. K. Ve-
THEeBbIM 00OCHOBAHA TecHasl I'eHeTHYeCKas B3aHMOCBA3L mpPOIECCOB BYJAKa-
HH3MAa W IJIYTOHM3Ma M BbJleJieH OCOOBIH Kaace BYJIKaHO-NYTOHHYECKHX
dopmaunit. ITu paGoTH NOJIVYNIH, KaK H3BECTHO, MIMPOKOE NPHIHAHHE CO-
BETCKHX H 3apyO0eHBIX T'e0JIOTOB.

TexroHHYecKoe CTpoenHe M BYJKaHH3M ceBepHOH yacTd Oxorcko-Uy-
KOTCKOro mosica ocBenieHel B paborax B. @. Benoro (1959, 1961, 1962,
1969). Uyxorckas BeTBb nogca Gaaronaps padoram B. @. Benoro B macro-
sulee Bpemsi nayueHa sauGosee noano. CeBepo-OX0oTCKHII palOH BYJIKaHH-
yeckoro nosca maydancs M. M. Cnepanckoit (1962—1964, 1968). Ee pabo-
Thl HOCBALICHLI BONPOCAM cTpaTHrpaduu H neTporpadiy MelOBLIX BYJAKaHH-
YeCKHX Toaul. B psaxe craTed JeTajJbHO ONHCAHBl HTHHMODHTHL H PaccMoT-
peHbl yCIOBHA HX 00pasoBaHus,

Henocpencrsenno nutepecyiomias Hac 10T0-3anmaiHasl 4acTh ByJKaHHUe-
CKOTO mosica, HajJoxeHHads Ha OXOTckui CpelMHHbIH MaccuB, H3yuajaach
raaBHBIM 00pas3oM B npoilecce reoJorochbeMounbix pabor. ['eonoruueckoe
CTPOeHHE TEPPHTOPHH YJIBLHHCKOTO HAJOMEHHOTrO nporuéa M HeKOTopble BOI-
pocsl ero QopmupoBanus paccmatpuBaloress B cratbe . H. UeproBckux
(1964). Crparurpaduueckoe noJoMKeHHe BYJKAHOTeHHBIX TOJIL, 0cOOeHHO-
CTH COCTABAa BYJIKAHHYECKHX H MHTPY3HBHEIX IIOPOJI IOr0-3amajHoil yacTH
nosica uazyvaauce ®. @, BeabnakcoswiM, B. I'. KopoaskossiM, E. I'. Tlecko-
BoiM, P. B. ¥YMur6aeswmim u 1p.

B nacrosuem cOOpHiiKe H31araloTCAd PesyabTaTbhl TeMaTHYECKHX HCCTe-
JoBaHuil MarMaTH3Ma loro-zanaanoi uyactH Oxorcko-UyKOTCKOrO ByJIKaHH-
YecKOro mnosica, NPOBOAMBLIMXCA COTPYAHHKaMH Ja0opaTopuH MarmaTHue-
ckux (opmanuit Mucruryra reonorun fAxyrckoro ¢umnamsa CO AH CCCP
B mepuox 1966—1971 rr. Htorn STHX HCCJIEIOBAHHI OCBEIIEHE TAKKe B
CTATbSIX TeMaTHUecKOTro cbopHHKka «Marmatusm Cesepo-Bocroka CCCP».



I. A. TPHOBEPT

BYJIKAHUYECKHE ®OPMAITVN
HOro-3AITAJTHON 9ACTH
OXOTCRO-9YKOTCROrO HoOACA

PaccmarpuBaemuiit orpeaok Oxorcko-HyKOTCKOTO BYIKaHHUECKO-
ro nosca HajoxeH Ha OXOTCKHH CPeNHHHBIH MacCHB W YaCTHYHO HA Me30-
30HCKHE CKaAafiuaThle CTPYKTYPHl ero ob6pamsenus. B crpoennn Oxorckoro
CPEeIHHHOr0 MacCHBa OTYETJIIHBO pa3nHYaloTCs JABA CTPYKTYPHBIX KOMIVIEK-
ca — apxelcKuil Kpucrtaanuueckuit (GyHzaMeHT, NpeiCTABAAIOUMN IIyO0K0-
MeTaMop(hi30BatHble B VCI0BHAX TPAHYIHTOBOH (auuu DHeHCH H KpHCTAl-
JUYECKHE CclaHlbl (OXOTCKHl MeraMop(puueckuil KOMIIEXC), H oCalOuHbIi
YexoJ, CIOMEeHHBIH OTJOKeHHsIMH pu@es, naneo30d U Me30301, KOTOPHE 110
MOIIHOCTAM H (alpalbHLIM 0COGEHHOCTHAM Pe3K0 OTAHYAIOTCH OT OXHOBO3-
pacTHBIX OT/IOKeHUH O0O6paMJAAIOMUX cPeIHHHBIH MaccuB nporu6os (Tpus-
Gepr, 1968). Bocrounoit rpanuneii Oxorckoro Maccupa ssaserca Hior-
YapOelickasn 30Ha rayGuHHOrO pa3jaoMa MepHINOHANBHOTO HATpaBIeHHA; HA
3anajle CpeIHHHbIH MAacCHB OrpaHHUYeH 30HOW CeBepOo-BOCTOYHOrO, OJH3KOro
K MepHIMOHAAbHOMY mnpoctHpanus Buisikuanckoro rayGuHHOTO pasioma.

B mpenenax Ox0Tckoro cpeiWHHOrO MaccuBa ByJKanHYecKuil mosc pes-
KO pacilupseTcs, NpuueM KOHTYP pACHPOCTPAHCHHUS BYJKAHHUECKHX TO-
Jeit B ofmemM coBnajgaer ¢ rpanuueil cesepHofi yacth (OXOTCKOro cpeamnH-
HOr0 MaccHga.

[Tourn cnnowHoe pasBuTHE BYJKAHHUTOB B Ipeleaax CPeIHHHOTO Mac-
CHBA U Pe3KOe YMCHbIIEHHWe IUHDHMHBI BYJIKAHHYECKOro mosca B 0oOpaMJsio-
IMHX MaccHB nporuGax cBI3aHO, BEPOATHO, C TEM, HUTO B «CYXHEe» TPaHyJIH-
TOBhIE NMOPOABI QYyHIaMeHTa cpPelHHHOTO MaCCHBA BHEAPANHCb OTHOCHTEJIBHO
«CyXHe» MarMaTHUecKHe paciaaBhl NPOHUKABIIHE 10 AHEBHOH MNORBEPXHOCTH
# ofpasoBasmye oOWHPHbIE ByJKAaHHYECKHE MOJAst KACJABX 3G dy3uBos U Ma-
JOrJayOHHHBIE TPAHHTOHAHbIE WHTPY3uBHL. Heray6oxkoe 3aneraHue xpucran-
JHYeCKOro yHiaMeHTa, BepOATHO, HCKJIIOYAJAO0 BO3MOMKHOCTH TPaHCBATIOpH-
3aUM¥ MarMaTHYecKHX pacnmaBoB. MoXHO nyMaTe, 4TOB npejenax ofpam-
JASIOULHX CPeIMHHBIAH MACCHB MPOTHOOB, BHIMOJHEHHEIX MOIIHBIMH TOJILIAMH
Me3030MCKUX, [1aJe030HCKHX 0CANOYHBIX MOPOoJ, B OCHOBaHHM KOTOPHIX 3aje-
raloT mporeposolickine o6pa3zoBanus aMm(pubomIuTOBOH (harud MeTamopduaMa,
reHepupoBauch GoJee BOLOHACHIULEHHLIE KUCJAbIE MarMaTHYecKHe pacra-
Bbl, 00JajaBIlHe MeHbIIeH CMOCOGHOCTHI0 BEPTHKAJLHOIO TepeMelleHHs,
Hcxons u3 3THX npeacraBsaeHuil, cepepHas rpanuna OXOTCKOTO CPeXHHHOTO
MaccHBa NOJIKHA COBMAZaTh C CeBeDHOW rpaHullelt pacnpocTpaHeHus ahdy-
3uBoB. Ilokasartenbuo, uTo OGWHPHLIE M0/ HTHUMOPUTOB, Pa3BHTHE B Ce-
BepHOil 4acTH MaccuBa, XapaKTepHbl WMEHHO /i KPaeBhiX dacTel MKecTKHX
cpenuuuulx MaccusoB (KoponoBckuil, Munanosckuii, 1966). C mpyro#t cro-
POHBI, IMIUTENLHO pPA3BHBABIIMECH TJIYOMHHBIE PAa3joMbl OJH3KOrO K MEpH-
JUOHAILHOMY TPOCTHPAHHIO 3ana/HONO W BOCTOYHOrO orpannuenuit Oxort-
CKOrO CPeIHHHOTO MACCHBA, HECOMHEHHO, TaKXe CTNocOoOCTBOBAJIH TMPOHHKHO-
BEHHIO BYJKAHHYECKHX M HHTDPY3UBHBIX 06pasoBaHuil nosca 1anexo B raybb
Me3030H 1.

©opmuposaniie OXOTCKOro CpelMHHOrO MAaccHBa Kak TeKTOHHUECKOTO
anemMeHnTa Me3030H1 Sno-KoabMcKOH cHeTeMBbl 3aKOHUHJIOCH B KOHIE Cpef-
Hell —Havaze BepxHeH lopel. B nosnsem Mes3030e (NO3AHNS Opa — Men)
OX0TCKHil CPeIHHHBIH MACCHB TIpeTeprnen CylleCTBeHHLIE mpeobpasoBaniig,

4



CBfI3aHHBIE C pa3BHTHEM HaJOXKeHHOro OxoTcko-UyKOTCKOro ByJaKaHHUe-
CKOro nosca. B ero mpegenax B 370 BpeMs (POPMHPOBAIHCH HAJIOKEHHbIE
BIlaJHHBI U FOpCTOOﬁpaSHbIE NOOXHATHSA, AKTHBU3HDPOBAJIHCHL H BHOBbL 3aKJa-
ABIBAJIHCb MHOTOYHCJEHHBIE Dpas3jOMbl, CO3[aBIIHE CJOXKHYI0 OJOKOBYIO
CTPYKTYPY BYJIKAHHYECKOIO Iosica.

OCHOBHBIMH TeKTOHHYECKHMH 3JeMeHTaMH pBCCINIanHBaEMOl‘"I Ioro-3a-
majHO# yacTH BYJKAHHYECKOTO TmosAca sBJAAIOTCH YJabHHcKas u Ky#nycyn-
CKasi HaJOXeHHble BIaIHHBI H Da3le/adioniee X OXOTO-KyXTyf{CKOE NOJHA-
Te (puc. 1). B npeienax 3THX KPYHOHBIX CTPYKTYp BhlleasioTca Gosee Me-

e s - ~ NI

v =
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¥

Puc. [. Cxema TeKTOHHUECKOTO pajioHHpPOBaHuSA joro-3amagHoii sacth Oxorcko-Uy-
KOTCKOr0 ByJIKaHHYECKOro nosca.

I — georen-ueTBepPTHHHBIE BIAAHHEL; 2 — NOMENOBble NOPOAb dYHAAMEHTa H uexaa OXOTCKOro
CPEAHHHOTO MaccHBa; § — ByJkKauHyeCcKne nopoasl Oxorcko-UykoTcKoro nosica; 4 — nosgaHeme-
3030#HcKHe MHTPY3HBHI TPAHMTOHIAOB; 5 — MeSO30HALI CKlaauaToro oGpamiaenus OXoTckoro cpe-
AHHAOTO MaccHBa, CTPYKTYpHBIE 3JeMEHTHl 10ro-3ananfoil gacTh OXoTcKO-UYKOTCKOro ByJaKa-
HHYeCKOro mosica, 6 — HAJOXKeHHble BNAaAHHB! (UHPPLI B KPYHKKax): / — Yabuuckas, 2 — Kyfi-
AYCYHCKA®; 7 — moaHsTHa  (uudpei B Kpyxkax): 3 — Oxoro-Kyxryiickoe (3@ — ApkuHckHil
Gnok, 36 — Kyxtyiicknii Gaok, 38 — Yabbeiickuit 6nok), 4 — Yakauckoe; 8 — rpanana BHemHed
0 BHYTperHeil 308 OxoTcko-UyKorckoro nosica; 9 — 3oubl TayOGHHHBIX pasnomos: | — BHASK-
ganckad, II — Hior-YanGelickas; [0 — rpasMubl CTPYKTYDHBIX SMEMEHTOB lOro-zanannofi uacTH
Ox0TcKo-UYyKOTCKOr0 BYJKaHHYECKOro rosica.



KHE TCKTOHHYGCKHe ©J0KR, oOTpa)ampiiine OGJ0KOBO-MO3aHUHOE CTpPOEHHE
dyuzaMenTa ByJKAaHWUECKOrO [IOSICA.

YabuHckasi HaloXeHHas BnajauHa. Boigesena BnepBbie Mo Ha3BaHHEM
Yavuuckoro nanoxennoro npornba I'. I1. Ueprosekux (1964), npeacrasas-
eT HaufGo/lee KPVYMHBLIH TeKTOHHUECKHH 3aeMeHT OXOTCKOH BETBH BYJIKAHH-
yeckoro nosica. Pacrnonoxena B I0T0-3anaHON YaCTH CPENIHHHOTO MACCHBA, BHI-
TAHYTa B CEBEPO-BOCTOUHOM HampaBJeHHH mouTy Ha 350 KM OT HCTOKOB p. YJIbH
no p. Oxorwl. Hlupuna ee gocturaer 150 km. B mpejesax Bnaauusl npeo6-
JMajamoT BepXHeMe/JIOBble ByJAKaHOTeHHHle 0O6pa3oBaHHsA, ofliaf MJIOMAaAb
KOTOPBIX cocTaB/sier oOkojao 25-—-30 Tee. Km2. B  gpaeBnx ua-
cTax obHaxKawTes 3(Pys3uBsl HUKHEMeJNOBOH aHAe3uTOBOH (Gopmanuun. OG-
IWHPHBE NA0IHaRH 3aHHMAIOT MOKPOBBI MTaNeOTEHOBEIX MJIaTo6a3a/MbTOB.

Ha ioro-zanajse YJbHHCKasi BoaguHa PAHHUHT C YJAKaHCKHM TMONHATH-
eM, B MpejesNax KOTOPOTO BCKPHIBAIOTCS JOKeMOPHHCKHE H TNAaJe030HCKHe
nopodpl QyHIaMeHTa BYJIKaHHYECKOTO MOsica H HHMKHEMEJIOBble BY/JAKaHOTEH-
HO-oCafouHblc 0OpasoBaHusd. K 3TOMYy TNOAHATHIO NPHYPOYEH KpPYMHBIMH
MO31HEME3030HCKHH YJIKAHCKHH HHTPY3UB NPeMMYNIECTBEHHO T'DaHOAHOPH-
TOBOTO COCTaBa, a TakxKe HHTPY3HBBL Iajeo3oiickoro soapacra. Ilaneosofi-
CKHe 0Caj0YyHble M MarMaTHyeckdHe TOpoAbl YJKAHCKOTO MOAHATHA Npes-
CTaBAfIOT, MO-BHAHMOMY, CeBEpPO-BOCTOYHYIO BeTBb NMaJe030HCKHX CK/Iajfua-
TEIX coopy:Kenuil Mounrono-Oxorcxoro nosica. Baoap szanansoil u ceBepo-
3analHoit rpanul YJAbMHCKOH BunaiuHb nporAraBaercsa Bepxue-Mafickoe
KpaeBoe mnofHATHe OXOTCKOTO CpPeAHHHOTO MACCHBA, B Npelenax KOTOpOro
BCKPBIBAIOTCH apxefickue mnoppabl GyHxaMenta Maccusa. Bepxue-Maiickoe
NOIHSATHE OTAeAseT Y/AbHHCKYO Bnaauxy or HOmxuo-Bepxosiickoro cuHkiu-
mopus 1 KO0gomo-Maiickoro paiiona nameosofickoff xoHcomngauun. C 3anaia
NOIHATHE OPpaluYuBaeTci 30HOI Duaskyanckoro TyOHHHOTO pasaoMma,
K KOTOPOMY NPHYPOUYEeHbI MHOrovHcAeHHble TPaHHTOMAHBIE HHTPY3HBbLI 1103](-
HEMe3030HCKOro H BepxHernaneo3oiickoro Bospacrta. C 3THM pasioMoM co-
npsKeHa cHeTeMa cyOMepHIHOHAALHBIX PasJOMOB B 3anafHOH dacTH ¥ib-
HHCKOH HaJOXKEeHHOH BhaJHWHLI, KOHTPOJHPYIOULAS pasMelleHue cy6By/Ka-
HUYECKHX HHTPY3HBOB MO3AHEMENO0BOra BO3pacTa.

K wro-zanaay ot YapHHCKON Bnajubbi, TaM, TJe BYJIKAHHUECKHH nosc
HaJaoxkeH Ha crpykTypbl IOxuo-Bepxosmckoro cuHkaunopusa u lOnomo-
Maijickoro pueiickoro MHOTEOCHHKIHHAALHOIO NpOoruba, BHNOJHEHHBIE MOLI-
HBIMH TOJIIAMH OCAaLOUHBIX TOPOJX, IIHPHHA BYJAKAHHYECKOrO T0ACA PE3KO
coxpamtaercd. Oxnako wnpoxo passuthie 8 FOgomo-Mafickom paiione mosz-
HeMe3030HCKHe HHTPY3HBEI, HECOMHEHHO, OTHOCATCS K HHTpy3uBaM (OXOTCKO-
ro nosica. O BO3MOXKHBIX IPHYHHAX MEHblIeH PacnpOoCTPaHeHHOCTH KHC/ABIX
BYJKaHOTeHHBIX oOpa3oBanuii 3a npefenaMu OXOTCKOrO CpelMHHOTO MacCH-
Ba TOBOPHJIOCH BLILIE.

Oxoro-Kyxryiickoe nogusiTHe. PacnosokeHo K BOCTOKY OT YJbHHCKO#
Brainibl. 'panuna Mexay 3TMMH CTPYKTYPHLIMH BJEMEHTAMH NPOXOMUT 1O
3one Herep-Kyxryfickoro riyGuHHOrO pasioma, OTUETIHBO (PHKCHPYIOUIETO-
Csl TI0 TeOJIOTHYeCKHM U reodusuueckuM gauubiM. [lo ocobennocnam pasBu-
THA BYJAKAHOTEHHBIX TOJL[ W HHTPY3IHBHAIX 00pa30BaHHil 3/eCh BbIIEAAIOTCS
TpH 6JI0KA: 3anainblif, NEHTPAILHBI M BOCTOYHBIH, OrpaHHUYeHHbLIE pasaoMa-
MH MepHAHOHAJBLHOTO mpocTHpanusa. Heobxonumo ellie pas noa4epKHYTh, 4TO
HaMH paccMaTpuUBalOTCA M03JHEMEe3030HCKHe CTPYKTYPB, BO3HHKUIHE B Pe-
3yJbTaTe pasapobiaenus OXOTCKOrO CPeJAMHHOTO MaccHBa B mpouecce dop-
MHDOBAHHS BYJAKAHO-NJIYTOHHUCCKUX KOMILIEKCOB HAJOMKEHHOIO OXOTCKO-
JyKOTCKOr0 BYJKAHHYeCKOID N0sCa.

B oranune or VY/bHHCKOH HaJOKeHHOH BNaiHHBLI B Npelenax OXOTD-
Kyxryiickoro nogHsaTus WHPOKO pacnpocTpaHeHbl FPAHUTOHJHbIE HHTPY3H-
BB, a4 MeJOBble BYJKaHOTEHHbBe TOJUIH HMEIOT CPaBHHTEJBHO MeHBLIIVIO
MoIHoCcTb. B mpexenax sanamHoro (ApKHHCKOrO) 6/J0Ka PasBUTHI IVIaBHBIM
06pa3oM HHMKHeMeJTOBble BYyJKaHOTeHHHle oOpasoBanusa. Menblnnm pacnpo-
CTPAaHEHHEM II0/Ab3YIOTCA BepXHEMea0Bhe 3((MY3UBB JALHTOBOTO H JHIA-
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PHTOBOTO COCTABA, B OCHOBHOM NPHYpPOYEHHBIE K 10KHOH W CeBepPHOH OKpaH-
HaMm 6Ji0Ka, TOrpaHUYHLIM ¢ YapuHcKoi H Kyfiaycynckod Bmaaunamu. OT-
HOCHTEJBHO INHPOKO B [pefenax naHHOTO OJ0Ka pasBHTH CyOBYJKaHHYE-
CKHE MAacCHBLI JallHTOBOTO H JHNAPHTOBOTO COCTABA, a TaKKe MaJor/ayOHH-
HEle TPAHHTHLIE HHTPY3HBHI.

B mpepenax uentpanphoro (Kyxrtyiickoro) Gaoka Oxoto-Kyxryiickoro
MOJHATUSA COXPAHHJIHMCH JHLIbL CPABHHUTE/IbHO HeGOJbIIAE YACTH HOKPOBOB
MEJOBLIX BYJKAHHTOB, 3ajeramilye Ha TPHACOBBIX, [EPMCKHX, PHEHCKHX
OTJIOXKEHHAX MJIH HEMOCPeICTBCHHO HA NOPOAAX apXeHCKOro KpPHCTaJaHYe-
ckoro ¢yHaamMenrta. MomHocTs BYJKaHHYECKHX TOJIL 110 CPAaBHEHHIO C CO-
npenennpHbIMA GaokaMa  Oxoro-Kyxryiickoro nomHaTHS 31ech pe3ko cOKpa-
mena. Huxnemenossie 3¢ ¢y3uBel B pazpesax 4acTo OTCYTCTBYIOT HJIH HMe-
10T HeDoJpIIYI0 MOllHOCTh. KyXTyiickuil 6s0K npencrasiasier Haubosee MOI-
HATYI0 gacTb Oxoro-Kyxryiickoro nonusarug. Ilogusirne storo GJoka Haua-
JIOCh €lle B paHHH# sTan (HOPMHPOBAHHA BYJKaHMYECKOTO MOSCA W CONMpPO-
BOX/1A/J10Ch BHEJAPEHHEM TIpPAaHHTOMJHLIX MHTPY3HBOB. B pesyabrate Gblan
3POAMPOBAlbBl OTJOXKEHHS O0CaJ0YHOrO YexJa H BCKPHITH MOPOJLl KPUCTAJI-
JHUECKOro PyHIaMeHTa CPEIHHHOIO MacCHBA.

B mpemenax Bocrounoro (¥YuabGeiickoro) Omoka Oxoro-Kyxryiickoro
TONHATHSI Pa3BHTHl GoJiee Momiubie, ueM B KyxTyfickom OJioKe, TOJLLH BYJI-
KAHOTGHHBIX MOopoj. UpesBeluaiiHo IMIHPOKO PasBUTHI 3/l€Ch I1103/HEMe3030H-
ckne rpanuronast Hior-YapGeiickoro maccusBa. 10T HanboJee KPYHHBIH B
OxoTo-UyKOTCKOM T1OSiICeé TPAaHHTOWIHBI HHTPY3HB mpuypoueH K HioT-¥Yib-
GeiickoMy TJyOHHHOMY pasJoOMy BOCTOYHOro orpannueHus Oxorckoro cpe-
JIMHHOrO Maccusa. Psaj Gosjee MelKuX HHTPY3HBOB OJIOKA CBA3aH ¢ oneps-
IOUIHMH 3TOT CTPYKTYPHBIH [HOB pasjoMaMH.

Ky#aycyHckas HadoxeHHas snagunHa. Pacnosoxena cesephee Oxoto-
Kyxryiickoro noausitus. ['pannma MeXkIAy 3THMH TEKTOHHYECKUMH 3JIEMEH-
TAMH HeJOCTaTOYHA MCHA. YCJIOBHO OHA MNPOBOJAHTCA IO JIHHHH pasjoMa
CeBep0-3anajHOro TPOCTHPAHHS, OTrpaHHYHBAIOLIENO ¢ CeBepa BHIXOILI KPH-
craanuueckoro ¢gyuzamenta Kyxryiickoro 6soxa. IlTo reodusnyeckum JaH-
HBIM, 37eCh HaMeuaeTcsl pe3kas rpaBuraumoHHas crynedp (Ilanowmnuxos,
Hlanomnukosa, 1961). Illupokoe pasBuTHe HTHHMOPHTOB JallHTOBOrO M JH-
NMapHTOBOTO COCTAaBa, KOTOPblE BO MHOIHX paHOHaX NPHYPOYEHBl K OKpau-
HaM CpPeXHHHBIX MaccuBoB (Mmunanosckuii, Koponosckuii, 1966), noarsepx-
Jaer Ipeano/OKeHHe O TOM, 4TO OCHOBHAas IO muouanu yacts KyhaycyH-
CKOl BHajJuHbl HaJ0MKeHa Ha ceBepHyl oKpauny OXOTCKOrO CPeJHHHOTO
MaccuBa. BocToyHas W 3amajHas yacTH ee BHIXOAAT 3a mpeaensl OXoTCKOro
MacCHRa — 371ech ee (yHIAMEHTOM SBJSIOTCH CKJIaidaThle CTPYKTYpPHl Me-
3030HJI BOCTOWHOTO U 3aMajJHOro odpaMJaeHHs Maccusa.

Bynxanorennbie o6pazoBanusg KyiaycyHCKOH HaJOKEHHOH BIaIHHB
10 M0C/AeLHer0 BpeMeHH 0cTaBaduch caabo naydeHHbIMH. Ha Texronuueckol
kaprte Cesepo-Bocroka (CCCP wmacmrata 1:2500000 (B. @. Beawiit u ap.,
1964) onu uckaouyeHbl #u3 cocraBa Oxorcko-UyKOTCKOr0 BY/JAKAHHYECKOTO
nosica M OTHeCeHbl K 00pa30BaHHAM OPOTeHHOTO 3Tana PasBUTHS Me3030UI.
Pa6oramun B. H. ConosbeBa (1973) nmoxasamno, uro B KyfiaycyHCKoil Bnagu-
HE Pas3BUTHl ByJKaHHYeCKHe (opMalii, KOTOPble M0 BO3PACTy U IO COCTABY
CXOJAHBI ¢ BYJKaHHUECKHMH (OPMAIHSIMH JPYrHX DAaHOHOB BHEIIHel 30HbI
Oxotcko-HyKOTCKOro mosca.

B npenenax ceBepHoil Uykorcko#l BerBH OXoTcKO-UyKOTCKOrO ByJ/KaHH-
4eCKOTO 1101Ca BBULEAAIOTCA BHemHss H BHYyTpeHHsAA 3oubl (Beawi, 1969;
Beastit, Tunbman, 1966; n ap.). B 1oro-sanajHoil yacTu mosica 3TH 30HBI JO
NOCJeIHEr0 BPeMeHH He BBIAeAsAHCh M Bech OXOTCKHEl OTPE30K OTHOCHJICH
K BHellHel 30He BYJAKaHHYECKOTQ IOsca.

B paiione n-oBa Jlucsinckoro A. I'. BaxapeBbiM u3yueHa MOI(Hasi BY.JI-
KaHOT@HHO-OCA0uHAasl TOJILA, B COCTaBe KOTOPOH NPHCYTCTBYIOT CHHJHUTEHL,
auabasnl, arJoMepatoBbie JiaBhl 0 Tyl CxolHa OHA € TeOCHHKIHHAJIbHOX
BYJIKAHOI€HHO-0CAL0YHOH TOJIIEeH BepXHEIOPCKOr0 — BAJaHKHHCKOrO BO3pa-
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cra sananuoi uwactH Kopskcko-Kamuarckoi ckiaaguatod o6aactd. B ce-
BePHO{l YaCTH Iosica OHAa CJaraeT OCHOBanue BHYTpenHe#l soHul. Mcxons us
3TOro, palioH m-oea JIMCAHCKOrO OTHOCHTCS HAMH K BHYTpeHHe#l 30He ByJKa-
HHYecKoro nosica (cM. puc. 1).

CylecTByIOT pasHble TpejcTaBjeHus 0 BpeMenu 3anoxenus OXOTCKo-
Yykorckoro Byaxaduyeckoro nosca. E. K. Ycruen (1959, 1963, 1969) cun-
Taa, 4To 3anoxenne OxorTexo-UYKOTCKOro mnosica Ha reTeporeHHoM yHaa-
MeHTe TPOH30WIJI0 B KOHIE BepxXHell I0pPH — Hadajle HHXKHEro Meja.
U. M. Cnepanckas (1963, 1964, 1968), B. ®. Beawit n ap. (1964),
B. ®. Beawii, C. M. Tuasman (1967), B. ®. Benut (1969) npuman x Bbl-
BOAY O 3aJI0KeHny BYJKaHHYECKOro IOsica B HayaJe anra.

Kparko ocraHOBHMCsS Ha JaHHBIX O BO3pacTe HUMKHMX WJIEHOB KOHTH-
HeHTaAbHBIX BYJIKAHOT€HHBIX TOJIL [0ro-3anafHoi gactd Oxorcko-HykoTCKO-
ro nosca. [lisg conpeienbHOTO € paccMATPHUBAEMBIM OXOTCKHM OTPE3KOM
BYJKaHHYeCKOro mosica papiona 3ananuoro Ilpuoxotss E. T. Beanrenesnim
u E. JI. JleGenerein (1968) ycraHoBneH BepXHEIODCKHH BO3PACT JIMKENOH-
CKOHM CBMTHI, HHMKHSISI TOJACBHUTA KOTOPOH CJIOXKEHA KOHTHHEHTAJbHBIMH BYJI-
KaHOTeHHO-0CAZ0YHbIMHE NOPOAAMH, a BepXHAA — NPEHMYIIECTBEHHO Ha3eM-
HBIMY JaBaMH aHIE3HTOBOro cocTaBa. BepxHelopckuil Bospact cBATH oboc-
HoBaH HckomaeMol (Jopoi, Cpelu KOTOPOH COAEPHKATCH PYKOBOAALIHE BIi-
JAbl, XapaKTepHule Jis BepxHeil fopsl Bocrounoii Cubupu. Bepxueiopckue
aHJE3UTLl MepekpLiTH Toauel 3¢ (y3UBoB KHCAOTO cOCTaBa (MHUIAapHTHI, Aa-
UHTEI, (Pe/lb3HThl), KOTOpDhle IO NaxeoboTaHHYECKHM JaHHLIM OTHOCATCH
K BaJaHXHHY — HIJKHEMY TOTepHBY. XOTd KOHTHHEHTAJbHLIE BYJIKAHHTLI
3anapsoro Iipnoxores (¥ackuit nporu6) He BKaodaeTcs B coctak Oxor-
cKO-YyKOTCKOro 10sica, UIHPOKOE DAa3BHTHE BEPXHEIOPCKOTo BYJKaHH3Ma
B 3TOM paloHe IOMMHO YUUTHIBATHCH INPH OOCYXK/JEHUH BO3pacTa HHMKHUX
UJIEHOB pa3pe3a BYJKAHHYECKUX TOJUI CONPELEJbHOr0 OXOTCKOro OTDe3Ka
nosca.

K cesepo-soctoky oT 3amajsoro IIpHOXOThSI B MNpefenax OXOTCKOro
OTpPesKa BYJIKaHHYeCKOTQ Mosca, HanomeHHOr0O Ha OXOTCKHH CpelHHHBIHA
MACCHB, B HMJKHEH CBHTe IIPEeHMYIIEeCTBeHHO aHXe3MTOBOTO COCTaBa COXep-
HKaTcs pacTHTENBHBIE OCTATKH HHXKHEMeldOoBOTO Bo3pacra. B Gacceiine
p. Keramasl us paspesa HuKHeil anZe3nToBOH ToaIH coGpana dJuopa, xa-
THpyIOIas#, B0 3akaioueHHio B. A. 3HMHHa, BepXHEIOPCKHH — HHKHEMEI0-
BOI (HO He Bhiule anTa) BospacT nopold. IToske M3 3TOro ke obHa:KeHHS
Oblna coGpaHa aopa, KoTopas, 1o -sakaiouenuio B. A. Baxpameesa, Taxxe
JaTHpyer HHUMHeMenoBoH Bo3pacT toamu (Ipuubepr, 1968). Ilo aBym onpe-
AeJeHHAM KaJHH-aproHOBRIM METOZOM BO3PACT AHIE3WTOB 3TOH TOJMIIH
132 maxn. aer (Ipunbepr, Henames, 1963). B ocHoBanun paspesa BYJKaHO-
redubix obpasosannii Oxorckoro pafiona, no fauubiMm ®. ®. Benbaskcosa
# H. M. llyroBa (npasoGepexne p. YawnGen) u E. I'. Ileckosa (Gacceiin
p. Uycunxu), 3ageraer TOALla NeCYaHNKOB, AJ€BPOJHTOB, TYy(HOmeCuaHUKOB
0 Ty(QOB, B KOTOPOIi COAePMATCS PaCTHTeNbHble OCTATKH BEPXHEIOPCKONO
BO3pacra. BE})KHE[OPCKHE KOHTHHEHTaJbHBEIE OTJ0XKECHHS 3aJeraloT ¢ pesxkuM
HecorsacHeM Ha GoJee JApeBHHX 00pasopanuax. B oOacceline p. ¥abu U3
HHZKHEeN YacT# aMEHHCKOf CBHTHI npeuMyliecTseHH0 1aluToOBOr0 cocrasa,
3ajeralouteii Bbillie aniesanToBoil cButh, A. I'. BaxapeBnM (cM. cTaTthio
B HactoAmeM cOOpHHKe) cobpaHa (Jaopa, Koropad, 110 ONpeNe]eHHIo
B. A. BaxpameeBa, cOOTBETCTByeT BepXHEMYy anTy — aian0y. Mcxodas u3
3TOTO, BO3PacT BEPXHEH YaCTH HHXKeNemxalleid MOLIHOH aHLE3HTOBOH TOJILH
I HEe MOMKET OHITE MOJOEe anrta.

Bee 3TH JaHuble TO3BOJAIOT CYHTATh, YTO HOPMHPOBAHHE HHKHHX yJje-
HOB BynkanorenHoi tosun OXoTCcKoH BeTBH HOsCa HAayajoch B caMOM Haua-
Jie HAKHEro MeJa WIH B KOHLle BepxHeH IOpHL

3ajoKeHHe BYJAKAHHUECKOTO IOsica B KOHIE BepXHeH 10pbl — HauaJe
HHMKHEro Meaa (BO3MOKHO, lie Beale CTPOr0o ONHOBDPEMEeHHO) CONPOBOXKIA-
J0Ch H3THAHMAMH JaB $a3aJbTOBOIO H AHA3HTOBOro cocraBa. IToKposwl
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06a3aJbTOB ¥ aHIE3HTOB BO BHEIIHEH 30He BYJKaHHYCCKOTO Mosca 3ajera-
JOT Ha Pa3MBITOH TOBEDXHOCTH pa3HOBO3pacTHBIX, OoJce ApeBHHX 06paso-
BaHui, HO Haubojiee MOJOABIMU NOPOJaMH OCHOBaHHS BYJKAaHHUECKOTrO MOs-
ca ABJAAIOTCS OCaZOYHble MOPOAbI (KOHIJIOMEPATHI, HECYAHHKH, TPaBEIHThI)
BEPXHEIOPCKOro Bo3pacra.

B paccmarpuBaeMoMm paiioHe Ioro-sanaiHoii uactd Oxorcko-UyKOTCKO-
ro mosica ByJAKaHHuecKHe o0pa3oBaHusl PaHHEro 3Tana pAas3BHUTHA I0sCa
06BeIHHAIOTC B aHAE3UTOBYI0 (opmaunio. B cocrase ee pesko npeoGuia-
Jal0T JaBs H Tydbl aHfe3UTOBOTO COCTABA IIpH NMOAYHHEHHOM pas3BHTHH 6a-
3a1bTOB, aHNe3uT0-6a3aAbTOB (NPEHMYHNIECTBEHHO B HH3aX pa3pe3oB), pel-
KO ZAaIlHTOB, JHIIAPUTO-AAIHTOB H JHNapPUTOB.

AnpnesuroBasi ¢opmanus Oxorcko-UyKOTCKOro BYJAKaHHYECKOro Iosca
BBIJE/ISAETCST TIOYTH BCeMM WUCCJAeNoBaTe1fMH, XOTS 00LeM ee H BO3PAacCTHOE
nonoXKeHue TparTylorcs no-pasnomy. E. K. Veruer (1963), snepsuie Bhize-
JIHBIIHH aHIe3uTOBYI0 (hopMaIHio, NoKasaJ, 4YTO OHa OTHOCATCS K HHXKHEMe-
JIOBOMY 3Tally ByJKaHH3Ma, OXBATHIBAIOLIEMY BeCh HHXKHHHA MeJ OT HEOKO-
Ma g0 anta-aabba, a mectaMu M ceHomaHa. M. M. Cnepanckas (1963) Bh-
JeasieT aHIe3HTOBYIO (POpPMAlHI0 AanT-TYpOHCKOro BO3pacTa, CUHTASA IIPH
3TOM, UTO 3aJ0XEHHE BYJIKAHMYECKOTO IOfica mMPOH30MLIO B anTe. TOT Ke
BO3pacT aHAe3UTOBOH GOpMalHuy ceBepHON uacTH nosca HaseiBaer B. @.DBe-
abiit (1969). Kak noayepkusaercs STHMH HCCAENOBATENIAMH, aHAe3HTOBas
(opmanus npu npeobaanaiomieM pacHpOCTPAHEHHH aHIE3HTOB HMEET NecT-
PBIl COCTaB, @ B COCEIHHX paifoHaX Ha OJHOM CTpaTHrpaduyeckoM YpOBHE
HHOT/a 3a/1eraloT pasHble 110 COCTABY MOPOJAHl OT 0a3aJbTOB M0 JHIAPHTOB.

[TosydeHHBle B TOCAeJHHEe TOAH JaHHBIE 10 CTPaTUrpadHH BYJIKaHO-
FeHHbIX TOJLL pafioHa OXOTCKOro CpeIHHHOTC MaccHBa MO3BOJISIOT YTOUHHTH
CYNIeCTBYIOIIHE NPEACTaBJeHHA O BO3DACTHOM IIOJOXKEHHH aHJe3HTOBOR
topmaunu. B nperenax YibuHCKON HAN0MKEHHOH BIAJIHHLI M € CEBEpPHOMH
oxpauHbl, compexensHol ¢ Oxoro-KyxTyfickuM moaHsATHeM, K aHIe3UTOBOMH
¢dopmanuy OTHOCHATCA AacCOIHAlMH NOPOA NMPEHMYIIeCTBOHHO aHIe3HTOBOTO
coctaBa y/ibOepuxaHcKOH cBHTH. B cocrase nocienHeii Hapsany c aHiesn-
TaMH, OCOOEHHO B BepXHeH TOJIOBHHE CBHTHI, IPHCYTCTBYIOT aHIe3HTO-AallH-
Tel U pauuTel. Ha noponax yapGepHKaHCKOH CBHTHI 3ajeraerT aMKHHCKAs
CBHTA NPEHMYIIEeCTBEHHO JalHTOBOIO COCTaBa, BbiesseMas HAMH B KadecT-
Be CaMOCTOsITe/IbHOH JaluToBoi (opmauud., HuxHaA M Bepxusas BO3pacrt-
HEle PPAHHILI JaUHTOBOH (OpPMAaluH HA OCHOBE HOBHIX COOpOB HcKONaeMOH
daoper A. T'. BaxapessIM ycTaHaBIHBAlOTCS I0CTATOYUHO TOUHO B Npejiesax
anpba (BO3SMOXKIHO, BeDXH anTa) — TypoHa (HH3BI KOHBSIKCKOTO sipyca). DTH
AaHHBIE He TO3BOJIIOT NOAHATH BEPXHIO IPaHHIY aHAe3HTOBOH (OpMalHH
BhHIIE anTa.

Cneayer saMeTHTh, YTO €CIH B loro-sanagnofi yacta Oxorcko-Uykor-
CKOTO mosica Pa3uyHs MeXJ1y aHIe3HTOBOH (BepXHfAs 0pa — HUKHUH Med)
H JauuToBoil (a/ab0— TypoH) (opMauHSAMH BIOJHE OTUETJHBHI, TO B paio-
Hax cesepHOro nobepexbs OXOTCKOro MOpsi M ceBepHOro UyKOTCKOTO OT-
pe3ka ByJKaHHYECKOrO I0sica B COCTaBe HHIKHe-BepXHeMe/OBOH (10 Typo-
Ha BKJIIOUMTEJILHO) BYJKAHOIGHHOH TOAUIH MpeobaafaloT aHie3uThl, XOTS
TIOPOAbLI 1aliMTOBOTO COCTaBa IPHCYTCTBYIOT B pa3pesax STOH TOJUIH B 3a-
METHBIX KOTHUECTBAX.

AnnesutoBas u gaunurtosas (opmaunu OXOTCKOLO MaccuBa, C OAHOM
CTOPOHBI, H aHJe3UTOBafA (popMalLis CeBepHOH yacTH YUyKOTCKo# BeTBH M07A-
ca— ¢ Apyrof, BKJAIOYAIOT POACTBeHHbIE ACCOUMHALHHE BYJIKAHHUIECKHX TOPOI.
ITerpoxumuueckaa aumarpamma no A. H. 3aBapuuxomy NoATBepiKIaer 370:
TOUKH COCTABOB NOPOA aHJIE3WTOBOM W Jal|ToBOM (opMannil ¥ aLUHCKOH
BlIalMHBI PacloyaraloTcesi BAOJb ONHOH BapHALHOHHOH JHHHH, GIH3KOH K
BapnauuoHHOH JuHuM 3¢ dysusuofi cepun Hleanoycronckoro napka. Bapua-
OHOHHBIC JIHIHH aHAe3UT-1aLUTOBOH cepHH YJIbHHCKOA BHAaJHHBI U aAHIE3H-
TOBO# (hopMainun ceBepHOil UyKOTCKOH BETBH BYJKAHHYECKOTO 110sica Ha Je-
BOH W npaBoil 4acTAX JMarpaMMbl TNPAKTHYECKH COBIALAlOT, YTO FOBOPHT
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0 CXOJCTBe XHMHYECKOrO COCTaBa accONMallMil MOpPOL PaHHETO 3Tamna ByJKa-
HH3MAa pa3ublx pa#oHoB OxorTcko-YyKOTCKOro mosica.

O6pasoBaniie JABYX CaMOCTOATEeNBLHLIX (opManHi (aHLeauToBOH H Aa-
[IUTOBO) B IOro-3anagHoil 4YacTH nosica MOXKeT OBITb CBA3aHO C CYILIeCTBO-
BanueMm B pafione OX0OTCKOro CpeANHHOTO MacCHBA MPOMexKYTOYHOrO Marma-
THYECKOro oyara M ¢ mnponeccom aH(depeHnuaniy B HEM NepPBUUHON
(ManTUiiupi) aHAE3UTOBOH MarMel.

Ilpu oBcy:xaeHHn yca0oBHH 06pasoBaHusi NOPOJ aHIAE3UTOBOH M JalH-
TOBOH (opManuil JOJKHA YYHTHIBATHCH BO3MOXKHOCTh KOHTAMHHALHH Iep-
BHYHBIX MATMaTHYECKHX DACIJIaBOB, OJHHM H3 NOKasaTejed KOTOPOH sB/sA-

Kﬂo
€TCA XapakTep KoJaeBaunsi OTHOWIECHUS Na—O B q1opoAax BYJKaHHUYECKHX Ce-
2

puii. Ha anarpamwe }}J{a(()) — Si0, (puc. 2) BuAHO, YTO B IOpPOJAX aHLE3U-
2

. ~ 2 - K0
TOBOI W JaUUTOBOH opMauuii Y/IbHHCKOH BraHHbl OTHOLIEHHE W’O- pesxo
2

Konebuercs naxe Aas OJH3KHX To colepxanuio SiO; nopox. 3to cas3aHO,
BeposATHO, ¢ nmpeobiaagaHHeM B cocraBe 3THX (POPMALHH THPOKIACTHUECKHX
NOPOJ NPH CYIUIECTBEHHOH POJH JIHTOKJIAcTHUeCKHX Tydos. OxHako u B Ja-
BaX OTHOLIEHHE Kaausl K HaTpHIO KOJeGJeTcsl B IIHPOKUX Mpelenax, YTo
MoxXeT OblTb 0OBACHEHO [POLECCaMH ACCHMH/ISIHHE KCeHOJTHTOB.

O6pasoRanne caMOCTOSTeNbHON NAlUTOBOIH (DOPMANHH ABJAAETCH, BEPO-
ATHO, crelupHIecKOil 0cOOeHHOCThIO NPOABACHHA MO3AHEME3030HCKOra BYJI-
KaHusmMa B npenenax OXOTCKOrO CpefMHHOrO MacCHBA ¢ yBeJHYEHHOH MOIIL-
HOCThIO 3eMHOH KOpbl. KoanuecTBenHble COOTHOUIGHHS aHAE3UTOB W JAINTOB
DaHHEro sTana ByJKanH3Ma B npererax (OXOTCKOro MaccuBa H ero obpam-
JeHus Kax OyATO COryacyloTes ¢ 3THM NpelLnoJoxKeHHeM.

B Oxorckom palioHe Bbllle aMKHHCKOH CBHTLI INPEHMVILECTBEHHO Lalil-
TOBOTD <COCTaBa (l1anuToBas (hopManusa) 3aJeraeT XeTaHHHCKAS CBUTA, B
COCTaBe KOTOPOIl pe3ko npeobsagaloT IBYMHPOKCEHOBbIE aH1e3UTo-0a3alb-
Thl NIPH NOJAYHHEHHOH poJu 0asaabToB. B Bepxax CBHTHI H3pelKa BCTpeua-
I0TCS AHJE3HTO-NALUTH. XeTaHHHCKAs CBUTA B OCHOBHOM cJaraeTcg JaBaMH
NpU HE3HAUHTENLHOM KOJHYECTBE MHPOKJIACTHYECKOr0 Martepunana. Peaxoe
OTJIHYHE TO COCTaBY NOPOA XETAHHHCKON CBHTHI OT HHXKeJermalliell mauuro-
BOH TOJLH AMKHHCKOH CBHTBlL H OT NepeKpbIBAIOMHNX KHCALIX 3¢ y3HBOB
YPAKCKOH SBJISETCS OCHOBAHHEM JiJIsl BhileJE€HHS XeTAHHHCKOMH CBUTHI B Kaue-
CTBE CAMOCTOSITENbHCH aijie3uto-dasanbroBoil dopmauun. Huxugas Bospact-
Has PpaHuIla mocheHeil OnpeleasieTcs ee 3aJeraHueM Ha [10pofax AaiuTo-
BO#i hopMaunn aabb-TypoHcxoro sospacta. [lepexpblBamllas XeTAHHHCKYIO
CBUTY TOJAIIA KHCABIX 3((y3uBOB YPaKCKOH CBHTHI COOTBETCTBYET KOHILY
nosiHero Mena (no3gHud ceHoH — JaT). Cylad 1O 3THM IAHHBIM, BO3pacT
aHae3nTo-0a3aabTOBOH (DOPMALMH He BBIXOJAMT 34 Nperesbl CeHOHA.

B omanume oT ByakaHu3aMa paunero astama passBuTtus Oxorcko-UykoT-
CKOrO 110sica, B TeUeHHMe KOTOPOro NPOHCXOIHJIO HAKOIJIEHHe OrPOMHBIX

TOJIIIL MAPOKJACTHYECKHX TIOPOJ, B Ce-

Ked HOHCKOe Bpems npeobsaaann TpelH-
W, U Hble H3JHSHHA H  (opMHpOBaJHCh

NpeuMymecTBeHHO  JaBOBBle  TOJIIH
C OueHb HH3KHM 3KCNJO3UBHHIM HH-
o 2 nexcoMm. Jlpyroit xapakrepHoil ocoGen-

HOCTBHIO CEHOHCKOro BYJKaHH3Ma SB-

iy ——7 1
—/\/UU\/\‘/ S0, JfeTcsl BecbMa BBIZEPXKAHHBIH COCTaB

45 s 55 65 JaB aH1e3nTo-6a3aJLTOBOH GOpMAaLHH.
OTrHomenne Kaausgs K HATPpHIO B TIO-

Puc. 2. 3aBHCHMOCTh H3MEHEHW OTHOme- DOJAX aH/Ie3HTO-6a3asbTOBOH (opma-
“é’ﬁa?ﬂﬂiﬁ.ﬂa%‘iﬁiiﬁ‘;?“ﬁ?-Ségﬁefﬁgf LMK KoJsebaeTcss B HeGOJbIIAX npenie-
goif i2); RHRC_?HTO-ﬁas&JIbTOBOﬁ’(-g} BYJIKa- Jax, 4To MOMET CBH/ETE/IbCTBOBATL O
HOTeHHBIX (hopMaHil, He3HaYHTeJbHOH POJIH [pPOLeccoB ac-

06+
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couHaIHH (CM, pHC. 2). DTO MO3BOJAET NPEANONOKHTL, UTO COCTAB MOPOJ
aHAe3UT0-6a3aabTOBON (OpMallHi OTBEYAET COCTABY TEPBHUHONA TIyGHHHOMN
MaTMBI.

Bonee mozauas (no3guuil ceHOH — AaT) ypakckas cBuTa B OXoTCKoM
pailoHe 3aJjeraer Ha XeTAHHHCKOH CBHTEe H §oJice PaHHHX ByJKaHOreHHBIX
o0pa3oBaHHsAX aMKHHCKOH CBHTHL. B coCTaBe YPaKCKOH CBUTHI IPHCYTCTBY-
I0T [IOPOAbI TOMLKO KHCJAOTO COCTaBa: JAHNApHTHI, AauHThl, TPaXHAHTAaPHTH
u uX Tydsl. XapakrepHoil 0COGEHHOCTBIO CBHUTHL ABJAETCS CUJIbHAA CTENEHb
CBApeHHOCTH TY(OB, NPeACTaBJAAIONHNX YacTO THIHYHbIE HHI‘l-IHMﬁpHTbI. [To
3TOMY NpH3HAKy ypaKcKas CBHTAa M €e aHajJorH B CeBepHOH dyacTu mosica
BBILEASIIOTCS TOJA HaszBaunueM HrHIMOpuToBOH Gopmanuu (CnepaHckad,
1964; Beawit, 1969). [TockoabKy BbhICOKAs CTeNeHb CBAPEHHOCTH TY(OB JH-
NapUTOBOr0 COCTaBa (He Be3Je OAMHAKOBAf) OTpa)KaeT JHIIL (alHabHble
OCOOEHHOCTH, a4 HEe cOCTaB, MEl Ha3biBaeM 3Ty (OpMAalHI0 TpaxHJIHTIapHTO-
Bofi. JIpyras He MeHee xapakrepHas OCOOEHHOCTb TPaXHJAHIIAPHTOBOH (op-
MaiHH — 4YeTKas CBf3b C BYJKAHO-TEKTOHHYECKHMH CTPYKTypaMmu, B IEHT-
PaJIbHOH 4YacTH KOTOPBLIX pacrojaraloTcs MOPOAbl XKepJaoBoi danus, cy6-
ByJKaHHYeCcKHe TeJla HJAH runaduccanbHble MHTPY3HBBI FPAHHTOHOB.

[ToszgneMenoBas TpaXununaputoBasi (GopMmanus pacnpocTpaHeHa Ipax-
THUECKH Ha Beeil TeppurTopun Oxorcko-UyKoTekoro BYJKaHHUECKOTo nogca,
NpuYeM BO3pPaCTHOE MOJOXKeHHe, COCTAB MOPOoA H (auHaabHble 0COGeHHOCTH
¢ YIAUBHTENbHLIM NOCTOSHCTBOM BbIAEP:KHBAIOTCH B pAa3JHUHBIX paioHax
Oxorckoro n YyKoTCKOro OTPe3KoB mosica.

B ornnune oT paHHero 3Tana, B TeueHHe Koroporo B OXOTcKOM pailoHe
obpa3oBagach aHLE3UT-LAlUTOBAsE ACCOLMALHs ByJKaHu4ecKux dopmauuii,
B KOHILC MO37HEr0 Meaa 00pa3oBajHCh PE3KO KOHTPACTHLIE 110 COCTABY aH-
Jde3nTo-GazanbToBasi M TpaxuamnaputoBas (opmanuH. ITH pasHble THIBL
accouManni ByJxKangueckux (popMaunii COOTBETCTBYIOT Pa3HLIM 3TAalaM Tek-
TOHO-MarMatHyecKoi 3Boqionnn OX0oTcko-UyKOTCKOro BYJKaHHYECKOTO TOs-
ca. HaunGonee no3aHelt siBasercs maneoreHoBaa 6GasanbToBad Qopmanud,
UIHPOKO pacnpocTpaHeHHas BO BcexX padoHax Oxorcko-UyKOTCKOTO BYJKA-
HHYeckoro nosica. ['n1aBHas poap B ee COCTaBe NPHHALNCHKHT OJHBHHOBBEIM
U JABYNHPOKCEHOBBIM Ga3ajbraM, HapAIY € KOTOPBIMH IPHCYTCTBYIOT JABYIIH-
POKCCHOBLIE aHJe3UTO-6a3anbThl H peiKo Tydul ocHoBHOro cocrasa, K aroit
e (Gopmaluu npHHAAIEKAT MHOTOYHC/AEHHBIe AaHKH H MeJKHe INTOKH Ga-
3a/1bTOB, aHAE3HTO-0A3aJbTOB U IOJEDHTOB, NPOPEIBAlONlNe BCe BYJIKaHnde-
CKHe TOJIH MEJIOBOTO Bo3pacra. 3ajeraHue MTajeoTeHOBLIX 0a3ajbTOB —
B BHIe OOLIMPHBIX 1[I0 IJIOLAaAM JaBoBbX maato. Ilo cpaBuennio ¢ mosgne-
MeJIOBOH (CeHOHCKOM) aHae3nTo-0a3aabTOBOH QopMamued nageorcHOBBIE
fas3aqabThl codepxaT 00JbIIe Llea0ueil NPH NOBBIIGHHOM 3HAYEHHH OTHOMIE-
HHS KaJus K HaTpuio. DTo OTpaKaeT OOLIYI0 TeHIEHUHIO yBeJHUYeHUH lie-
JIOYHOCTH 0a3anbTOB GoJiee MO3THUX ITANOB MarMaTH3MA.

Bolme paccmarpuBanuch ByJAKaHHuYecKHe (popMauuyu BHEIIHed 30HHI
OxoTcKOl BeTBH ByJIKaHHuecKoro mosica. K BHyTpeHHell 30He mosica OTHO-
cutcd n-oB JlucaHckoro (cm. pue. 1). 3aecs, no rauuniM A. I'. Baxapesa,
BCKPBIBAETCA TOJIILA OCHOBHLIX H CpPeJHHX BYJKAHOTE€HHBIX 1OPOJ, B COCTAa-
BE KOTOPOH NPHUCYTCTBYIOT CIMANTH, Auabasbl, MHHAAJeKaMeHHble 6a3aJbTH,
arjgoMepaToBbie JIaBbl H Ty(bi, a B BEPXHHUX YAacTaIX pa3pesa — aHAe3HTO-
DaluuThl, KBapuesble aibOHTODUpPEL, TY(bI H TY(OOPEKUHH CPeIHera cocTaBa.
IToponbl B pasauyHOil CTemeHH HIMEHEHBl — aJbOUTH3HPOBAHLI, STHIOTH3H-
poOBaHbLI, XJOPHTH3HPOBaHLI. AwHanu3 BYJIKAHUYECKUX TIOPOJA IIOKA3HIBAET
peskoe npeobyaganne HaTpua Had KaaneM. B oCHOBHBIX pPa3HOBHIHOCTIX
NOPOJ KOJHYECTBO HATpHs jgocturaer 5—6 sec. %, npu coiepxanuu Kaaus
menee 1%. ITo xuMuueckomy coctaBy paccmMaTpHBaeMble MOPOJABI N-0Ba JIu-
CAHCKOTO Pe3Ko OTIHYAOTCs OT 6a3a/bTOB U aHI1e3HTOB BHEIIHEH YacTH MO~
sica (cM. puc. 2). Cpean ByJKaHHYECKHX MOPOJL HAG/IIO1AJAHCh TPOCIOH BYJI-
KaHOMHKTOBLIX TI€CYAHHKOB M aJeBPOJHTOB. XOTS OPraHMYeCKHX OCTATKOB
B H3yUYEHHBIX paspe3ax He OOHAPYMKEHO, HO IO OCOGEHHOCTSIM CTPOEHHS,
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nerporpa)UuecKoMy ¥ XHMHYECKOMY COCTaBYy NMOPOJ OCAM0YHO-BYJIKaHUTEeH-
Hasi TOJIlA T-0Ba JIHCAHCKOTO OdYeHb CXOAHA C 3BrEOCHHK/IHHAJLHOH OCa-
JA0YHO-BY/JIKAHOTEHHON TOJIIeH BepPXHeOPCKOro — Ba/aHXHHCKOrO BO3pacta
aanannoil yactn Auanbipcko-Kopsikekoit o6mactu. 9Ta To/mla ABJAAETCS OC-
HOBaHHEeM BHyTpPeHHe#l 30HbI ceBepHOro UyKoTCKOrO OTpe3Ka BYJIKAHHUECKO-
ro nosica (Beaorit, 1969). Mcxons H3 OTMEueHHOrO CXOJACTBA, Mbl OTHOCHM
0Ca09HO-BYIKAHOTEHHYIO TOJILY T-0Ba JIHCAHCKOrO K CIMJIHTO-AHA0a30BOi
dopMannn  BepXHEIOPCKOrO — BaJaHKHHCKOTO Bo3pacta. Jra popManus
TepeKpbiBaeTcsi KONTHHeHTaJAbHBIMH BYJIKAHOr€HHLIMH IODPOJaMA aHAC3HTO-
NanuTOBOrO COCTaBa HMXKHeMeaosoro (?) Bozpacra.

Bee 3TH JauHble N03BOJSAIOT CUNTATh, 4TO PAaHOH TIOJYOCTPOBA NpHHAIL«
JEeKUT K BHyTpenHe#l 30He Oxorcko-UyKOTCKOro BYJIKaHHYECKOro TnoOsca.
Tpannneii MeX1y BHEWIHeH W BHYTPEHHEH 30HAMH MOsca B JMaHHOM paioHe,
BEPOSITHO, CJYIKHT T[JIYGHHHBIH pasiom OJM3KOrO K LIHPOTHOMY MPOCTHPaA-
HH$, K KOTOPOMY NpHypOYeHa IeNnoyKa BBLITAHYTHIX B 3TOM HAnpaBleHHH
IPAHUTOMAHBIX HHTPY3UBOB, DACIOJNOKEHHBIX CeBepHee M-0Ba JIHCAHCKOrO.

/15 BHIACHEHHS TeKTOHHYECKOH TPHPOABI M 3BOJIOIMH Me30KalHO30H-
ckoro ByakaHuamMa OXOTCKOH BeTBM BYJAKAHHYECKOro 10sCa NPUHIHIHAMTL-
HOe 3HaYeHHe HMEIOT JaHHble O TEKTOHHUECKOM CTDOEHHH TEepDHTOPHI CO-
npeieabHoil ceBepHoil wacth Oxorckoro Mopsi. B pabGore M. C. Mapxkosa
u ap. (1967) noxasano, uro OxoTcKas BeTBb BY/JKaHHYECKOro Mosica Hemno-
CPeJICTBEHHO TPAaHHUMT ¢ OOJACTLIO BepXHEeMeJOBOH CKJAJq4yaTOCTH, pacmo-
J0xennoil B ceBepHoil wacty Oxorckoro Mop#. IOXHas M I0T0-BOCTOUHAN
rpaHKila BYJKAHHYECKOTO MOSiCa NPOBOAHTCS 3THMH aBTopaMH BOJM3R ce-
BepHoro nobepexnbs Mops. g o6nacTH BepXHeMeJ0BOH CK/1a14aToCTH Xa-
paKkTepHa COKpAllCHHAs MOIIHOCTb COBPEMEHHO! 3eMHOR KOpbl H Gonbmas
pacuJcHEHHOCTh pesbeda mNoBepxHocTell pasjena B kope. [lo jpaHHBIM
ceficMHYeCKHX HCcaefloBaHHil, B ceBepHoll yacTn OXOTCKOro MOps BbIAENA-
etcq 'CeBepo-OXoTCKHi TIPOrHG, BLITSHYTHIT B CyOIIHPOTHOM HalpaBIeHIH
H HeNoCPeJCTBEHHO NPUMbIKAONMA Ha ceBepe K OXOTCKOH BETBH BYJIKaHil-
YeCcKOro nosica.

E. H. Menanxonauga cuuTaer, 4T0 IO CTPYKTYPHOMY NOJOXKEHHIO, pas-
MepaM, GOpMe IONePeyHOro CedyeHHs H CeHCMHYECKHMM XapaKTepHCTHKAM
ocankos Cesepo-Oxorckuil nporud cxonen ¢ 3anaguo-Caxanuuckum» (Me-
aanxonuna, 1973, c. 149). ITo nepucdepun Tuxoro oxeaHa MHOI€OCHHKJH-
HaJbHBIC HPOrHOBl THHA 3anagHo-CaxaJHHCKOTO H CONpPSXKeHHLle ¢ HEMH
ByJKaHHYECKHEe II0fca OKPaMH KOHTHHEHTOB, B TOM uHciae # Oxorcxo-Uy-
KOTCKHiH mosic, xax nokasana E. H. Menanxonuna «..CymecTBOBa/lH Kak
HapHble CTPYKTYpPLl, HANOMHHABIIHE OTYACTH COYeTaHHE COBPEMEHHBIX OCT-
POBHBIX IyI H NIyOOKOBOAHBIX xKenoGoB» (Menanxoausa, 1973, c. 157).

B cBeTe 3THX MOJTOXKEHH{I CTaHOBHUTCHA OYEBHIHLIM, YTO 3aJOMKeHHe Ha
OKpauHe KOHTHHEHTa He ToJAbko YykoTckod, no H OXOTCKOH BeTBeH ByJKa-
HHYECKOrO Nosica NPHYHHHO CBS3aHO C Pa3BUTHEM Me30KaHHO30HCKOH reo-
CHHK/IHHAJAbHO-CKIAA4aTOH CHCTEMBI ceBepo-zanmaanoit nepudepun Tuxoro
okeaHa. Kaxaomy srany Byakanuama Oxorcko-UyKOTCKOro mosca COOTBET-
CTBYIOT ONpEAe/JeHHBIE 3TAaNbl TCKTOHO-MAarMaTHUECKOH 3IBOJIOLHH KaiHo30il-
cxoH (1o BpeMeHH ckiaazuaroctu) Kopsaxcko-KaMuaTcxol re0CHHKINHANBHO-
ckaafuatoinl obaactu. Hanbosmee panHss BepXHEIOpPCKas — HHXKHeMeNoBas
annesuToBas Gopmamnus o0pasoBaJach OAHOBPEMEHHO C 3BreOCHHKJINHAL-
Holl criuanT-Ana6asosoit  ¢opManuell BepXHEIOPCKOro — HHKHEMEI0BOro
BO3pACTa COMPEIe/IbHON TeOCHHK/JAHHAAbHON 06/acTH H 00 SBJASIOTCH YIeHAMI
eIHHOTO JATePaJbHOI0 pPsild OAHOBO3PACTHHIX MarMarTHueckKHx dopmaiii
(I'punbepr, 1973). IlozaHeme/n0BOH M MajeoreHOBHIH 3Tanmbl aHIE3UTO-
GaszanbToBOro Byaxanuzma Oxorcko-UyxoTckoro nosica — aHAe3uTo-0aszalb-
ToBast (cenon) u GasanbToBasi (maseoreH) (opMaluy— MOTYT CONOCTaB-
J5ThCS O BpeMeHH 00pa3oBaHHs COOTBETCTBEHHO C CEHOHCKHM M OJIHTOLeH-
PAHHEMHOIEHOREIM 3TanaMHu O(pHOJHTOBOrO MATMATH3MA, Bre€OCHHKJIHHA/Ib-
HBEIX nporn6oB Kopsaxcko-KamuaTckoit obnacru.

12



IpoucxoxeHne Me30KaiHO30iCKUX ByJKaHHUecKHX popmannit Oxorcko-
UyKOTCKOTO TOficA MOXKeT OOBACHATHCH MCXOAS U3 Mojenu oOpasosa-
HUA AHIE3WTOB OCTPOBHBLIX IYI H OKPaHH KOHTHHEHTOB, NpelJOXKeHHOH
A. 3. Punrsynom (1972). CornacHo 3TOH MOJENH, NPH NMONPYXKEHHH OKeaHH-
yecXOH KOpbl mOJ KOHTHHeHT B 30He Benboda NPOHCXOAHT SKAOTHTH3IAIMSA
oXeaHudecKux 0$a3albTOB U NPH AaJbHelIleM ONYyCKAHHH — YacTHYHOE IJlaB-
JleHHE KBapIeBHIX JKJIOTHTOB ¢ 00pa3oBaHHeM pAaCIJaBOB aHIe3HTOBOrO
cocrasa.

[To moBoay mosoxKeHHsi 30HH BeHbo)a B pasHble 3Tambl Me30KaHHO30H-
CKOl TEKTOHO-MarMaTHUECKOH 3BOJIONHE CceBepo-zananHoil nepudepun Tu-
X0ro OKeaHa MOXKHO cKasaTb caenyioufee. [lJsi paHHero 3rama Pas3sBHTHSA
OxoTcko-UyKOTCKOTO BYJKAaHHYECKOro mosca ray6oKOBOAHBIH »Ken0b, coot-
BETCTBYIOUIHH BHIXOAY Ha NOBEPXHOCTh (POKAAbHON 30HLI, BEPOATHO, NPOTH-
rueajca BOGJH3M COBpeMEHHOTrO ceBepHOro nobepexnba Oxorckoro mops. Oaun
H3 YYACTKOB 3TOr0 kejoba B BepXHEIOPCKOe — HHKHEMEJIOBOE BpeMs, BO3-
MOxHO, pacnosiaragacs Ha Mecte CeBepo-Oxorckoro nporufa, HermocpeacTBeH-
HO MPHMBIKalmniero Ha ceBepe K OXOTCKOH BeTBH BYJKaHHUeCKOIo MOsAcA.

Mcxons us 3T0rO, aHLe3uTOBasd W AauuTOBasg dopMaluM paHHEro ITana
pa3sutua OXOTCKOH BEeTBH BYJKAHHYECKOTO I105iCA MOTYT COMOCTABIATLCH
¢ COOTBETCTBYIOUIHMH (opMalUsIMi COBPEMEHHBIX OCTPOBHEIX AYT M OKpaHH
KOHTHHEeHTOB. K nosiHemy srany pasBuTHa OXOTCKOH BeTBH BYJKdHHYLCKO-
rO NOsICA OTHOCHTCSI CyILleCTBEHHO MHAs ACCOLHAILHS BYyJKaHuuecKHX (dopma-
IIHH: KOHTPACTHBIE IO COCTaBY aH1e3uTo-6a3anbToBad (CeHOH) M TPaXHJIH-
napuToBas (mosiHui cenoH — nat). COPOKYNHOCTH WX XapaKTepHa AJis BHYT-
PUMATEPUKOBLIX BYJKanuueckux mosicoB. [losiBienne sTHX d¢opMauui B
Oxotcko-HykoTcKOM nosice B TIO3AHHI 3TAN €0 PasBHTHH, BEPOATHO, CBI-
3aHO CO CMellleHHeM B KOHIe mNO3gHero Meja 3ousl DBenboda B cropony
OKeaHa.

Kaxaomy 3Tany TeKTOHHYECKOro pAa3BHTHS CeBepo-3amamHOH dacTH
TuxooxkeaHCKOro nosca OTBeYaeT JaTepasbHbIH psl O0AHOBO3PACTHHIX, HO
pasanYHbBIX IO cocTaBy Marmatudeckux Gopmamuii ([punGepr, 1973). Ilo-
cael0BaTeJbHOe IepeMelleHHe MNPHOKeAHHUECKHX TeOCHHK/IHHAJIBHBEIX IIPO-
ri60B BHI3bIBAIO COOTBETCTBYIOIEe CMENIeHHe JaTepaldbHbIX PA/10B H CBSI3aH-
HOe C 3THM CJIOXKHOE COYeTaHHe Pa3HOBO3PACTHBLIX MarMaTHUeCKUX (opma-
uuit B pasnbix palfionax Oxorcko-UykoTcKoro ByJKaHHUECKOTO TOACA.

Taxum ob6pasoM, Ha BceM NPOTSKEHHH lOoro-zamagHoro orpeska Oxot-
cko-UyKoTcKOro mnosfca OH HENmOCPeACTBEHHO TPAaHWUHJ C pa3BHBABIIeHCS
B MO31HEM Me3030€ — KaHHO030e NPHOKeaHHYECKOH TeOCHHKJIHHAJIbHO-CKJIAM-
uartoil cucremoil. C 3BoJIOIHEH MOCAeNHEH XPOHOJOTHYECKH U TeHEeTHYECKH
TeCHO CBfI3aHbl ¥ 3aJI0XKeHHe Ha TeTepOreHHOM OCHOBAHHM OKpaHHHOMATEpH-
KOBOTO BYJKAaHHYECKOro Mosca, H NnocaefoBaTe]bHOCTh 00pa3oBanus COCTaBs-
JAFIOUIHX eno BYJIKAHO-TIYTOHHYECKHX (hopMalHi.
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10. 7. HETOCEKNH

M'E0JOTrsH
N IETPOJIOTHA HIOT-YJIBBENCROTO
TPAHUTOUTHOTO MACCHBA

Hior-Yap6elcKuii TpaHNTOMIHBI MACCHB SABASCTCA THNHYHBIM
NPHMEPOM TeTepOreHHBIX MHTPY3uBOB, B nomuMannu E. K. Yeruesa (1949).
OH COCTOMT M3 psiJa NPOCTPAHCTBEHHO CONpsiXKeHHbX MaccuBos (Huxne-
WMuckuit, Hummne-YanGeiicknii, AcmOepranckuit, cobersenHo HioT-VabGeii-
CKHMii B 1p.), npHYPOUYEHHBIX K eIWHOH 30He rJyOHHHOTO pasjoMa H He BCer-
Jla OTIedeHHHX APYI OT Jpyra BMELIAaloUHMH OCAJXOUYHEIMH H BYJIKaHOTeH-
HBIMH TOPOIAMH.

Heonuopoanoe crpoenne Hior-Vaefeiickoro MaccuBa 0TMeqagaoCh
I'. T'. Kafiropoauessim, I'. A. I'pungeprom, I'. H. Ueproscxux, @. ®. Bes-
askcoBeiM, P. B. ¥Ymur6aessim, A. M. Ynrpux, E. I'. IleckoBuiM u 1p., npo-
BOAHBIIHMH reoJorocheMounbie paforsl Ha teppHtopHu Hiot-Yabbeiickoro
maccuBa B 1943—1963 rr. CorzacHO MX JaHHBIM, BBIAEJASIOTCS I'DARHTOMIBI
HIKHeMeJNOBOr0 H BepPXHeMeJI0BOro Baapacra. POpMHPOBAHHE HHMKHEMETO-
BEIX WHTPY3HBOB IPOUCXOIUIO B HecKonbKo (a3. C Haubosee paHHed CBAA-
3aHO BHeJpeHHe ra60po M GJAU3KHX IO COCTABY IOPOJA, ¢ NOCAeIyfOuleH —
JNMOPHTOB, KBApleBHIX JHOPHTOB M ¢ Gosee mnoO3nHeHd ocHOBHOI hasoit —
TPaHOAHOPHTOB. 3aKaHUYHBAJCS HHIKHEMEJOBOH MarMaTH3M BHeApeHHeM
NJIATHOPPAHUTOB U TPAHHT-MOPGHPOB. I'paHHUTOHIB BepXHEMeJ0BOr0 BO3pa-
cTa npeicTaBJeHbl GHOTHTOBHIMH, JEHKOKPaTOBHIMH M CyOllelOUHBIMH TIpa-
HUTAMH, a TaK¥kKe TPAHOCHEHHTAMH U KBapIEeBHIMH CHEHUT-opdupamu.

P. B. Ymur6aer (1969) oObeauusieT HHTPY3HBHEIE NOPOAHEI rabGGpo-

14



rpaHOAHOPHT-NJIATHOTpaHuTHOH cepur B Muckul, a jefikokpaTosble cybule-
JIOUHBle PPAHHUTHI B YALOEHCKHI HHTPY3HBHO-3((Y3HBHLIH KOMIIEKC MO3JHE-
MeJIOBOT'O BO3pacra.

B. ®. Benmii, M. M. Cnepamckasi, E. K. Ycrues (1970) Bwimessiior
B CeBepHON YAacTH MaccHBa JBe BO3pAacTHBIE IPYNNbl IPAHUTOHNOB: HOBEPX-
HEMEJIOBble aJiCKHTOBble TPAHUTHl H NO3JHEMeJ0Bble MHOroasHble HHTPY-
3UBBI TPAHOAHOPHT-TPAHHTHOrO COCTABa.

B Hacrosinlefl CTATbe U3JAraloTCs Pe3yJIbTAThl TEMATHYECKUX HCCIeL0-
Banuii Hiot-Yab0elicKoro rpaHHTOMIHONO MaccCHBA, IIPOBOAHBIIHXCHS aBTO-
pom B 1967—1969 rr.

TEQJIOTHYECKOE MOJOREHHE
1 BHYTPEHHEE CTPOEHHUE

Hior-Yap6elickuii TPaHUTOHAHBI MAacCCHB 3aHHMaeT OOUIHPHYIO
Tepputopuio okoao 8000 xB. KM B MexIypeube ¥YabOes — Mua. B mepuunuo-
HaJIbHOM HAaIlpaB/JEHHH OH NpoTsAruBaercss oT nobepexbs OXxoTckoro Mmops
Ha paccrosiiue okoao 220 kM npu mupuHe ot 40 mo 75 kM (puc. 1).

B rtexrtonnuecxOM oOTHOHIEHHH MaccHB mnpuypoded kK Hror-¥Yabbefickol
30He rJyGHHHOro pasjioma, orpaHuunBatoileil ¢ Bocroka OXOTCKHI cpefHH-
Hblit Maccup (I'punadepr, 1968). D1a AIUTEILHO PA3BHBABIIAACA 30HA COCTO-
HT U3 JABYX KPYIHBIX pas3IoMOB CyOMepHIHOHAJbHOro npoctHpaHus (AcH-
fepraHckuiit B YJanOelicKuit) u psaja Oojee MelKHX Pa3JOMOB TOFO XKe Ha-
NpaBJeHuA MeXAYy HHMH.

Bocrounuiit AcuGepraHckuii pasjoM NPOXOMHT IO BOAOPasIeqy pek
Hior — Acufepran H HemocpeACTBEHHO OTpaHHUHBAaeT ¢ BocToka OXxoTcKHi
MaccuB. OH UeTKO OTJEJ]seT PasjHuHble MO JUTOJOro-(panuaabHOMy COCTaBy
H MOILHOCTAM NepMCKHE OT/JIOXKEHHS uexJa CpPeIHHHOrO0 MaccuBa H obpam-
JSIOIHX CKAaJ4aThIX CTPYKTYP M XOPOIIO IOATBEpPIKAAeTCs Pe3yabTaTaMH
reohpusuyeckux HccaenoBanuil. Tax, Ha TeppuUTOpUH CPeIUWHHOTO MaccHBA
ocalouHEIe TOJIIH TIEPMCKOTO Bo3pacra, no jganHeiM [. A, T'punbepra
@. ®. Benpaakcoa, E. T'. Tleckoa u P. B. ¥mur6aeBa, nmpencraBieHbl
JaryHHO-KOHTHHEOHTAJBHBIMI OTJA0XKEHHSIMH C OCTATKAMH HCKOTMaeMoH (o-
pPBl, MOLUIHOCTL KOTOPBIX He npeseimaer 1400—1800 M. K Bocrtoxy or pas-
jgoMa B OacceiiHe p. Hior xapaxrep paspe3a mepMCKHX NOPOL pPEe3KO MEHS-
€Tcsl M XapaKTepH3yercs TIPHCYTCTBHEM MODCKHX OTJOXKEeHHH ¢ (ayHOH
MolHoCTbI0 4500—5000 M.

Ilo nasHBIM a3pOMarHHTHOH CbeMKH, AcHGepraHcKHil pasjioM sBJseT-
CA HOrPAHHYHBLIM MEXKJAY 00/acTblo JHHEHHONO CTPOEHUS B MeKIAYypeube
Yapbes — Hior u obaacteio cnaGoanomanpHOoro mnoJssi B Gacceiine p. Hus.
Ilocnegnee cBsI3aHO ¢ TAYOOKHM MOTPYMKEHHEM KPHCTALIHUECKOro (QyHaa-
MeHTa B 3ToM pailoHe. [leTanpHasi TpaBHUMeTpHUECKAs CheMKa TaKkKe IO0J-
TBEp:KlaeT Pes3Kylo CTymeHb (yHiaMeHTa mo sToMy pasnomy (Benbnsikcos
H 1p., 1970).

3anaaublit Yabbelckuil pa3noM DPOXOAUT 110 IOJAHHE p. YJbOes H Ipo-
cJexuBaercs Jajeko Ha ceBep B GacceriHe p. MHaurupku. 3rtoT passiom
OTYETIHBO (DHKCHPYETCS M0 PasJHYHIO YCJIOBHH OCAaJKOHAKOIJIEHHS BepXHe-
Naje030HCKUX OTJIOKeHHH B Mexiypeube Y.ablOed — MHg M HeHTpa/dbHbIX
yactsix Oxorckoro Maccusa. Ilo nawneim P. B. ¥Ymur6aesa (1969), B pas-
pe3e HHKHENEDMCKHX I[OpPoJ No jgoauHe p. Acubepran NPHCYTCTBYIOT Kak
JaryHHO-KOHTHHEHTaJbHbBle, TaK H THIHYHO MOpCKHe (aluH, B TO BpeMs
Kak K 3anajiy oT pas3JoMa MOpCKHe (halliH MOJHOCTLIO OTCYTCTBYIOT.

Taknm o6pasom, N0CTATOUHO OUEBHIEH MO KpaiiHed Mepe monepMCKHi
Bozpact sasoxenus Hior-YiabGefickoil 30HB paszaomoB. C HEOLHOKPATHOH
aKTHBH3allled 3TOH 30HH B MO3JHeM Me3030e CBf3aHbl IByX(asHoe cTpoe-
nue Hior-Yap6eiickoro MaccuBa # MHODOYHCJIeHHBIE CYOBYJIKaHHYECKHE Tesa
GoJiee MOJIOAOTO BO3pacTa.
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Puc. 1. Teonoruveckas xapra Hior-YasGeiickoro untpysusa (no ganupm I'. H. Ueproserux,
I'. I'. Kafiropoauesa, I'. A. I'pundepra, M. M. Cnepanckoii, ®. ®. Beannaxcosa, P. M. Ymur-
Gaesa, A. U. Uurpux, E. T'. [Teckopa n 0. . Henocekuna).

I — uerBepTHuiLIE oTaAoMKenuf; 2 — naneorenodnie sGqy3upL OCHOBHOrO cocTaBa (anpesuro-GasanbThi,
AHAE3WTH W WX Tydul); I — BepxHeMenoBbie 3qdyYauBn KHEIOTO cocTasa (AALHTH, JAHDAPATH € NpOCHo-
aMa Ty(hOB AAUATOB); 4 — HHIKHeMesnoBble 3 yauBL cpefHerc cocraBa (aHAESHTH, AAUHTH C MPOCHOAMH
X Ty( OB, aNEeBPOANTOR H YIINCTO-TANHACTHIX CNaKIen; § — PpaHATH3HPOBAHNEIC HHKHEMEN0BLe aniesuThl H
AanHTLL, ffﬁrqpcKm: BYJAKaHHYeCKHe (aHAS3IHTO-AAMKTEl H HX Tydbi) H ocagodnnsie nopofst (PRHHHCTHIE
caaHibl, afeBpONHTL, NECYaHHKN); 7 — TPHACOBBIE OTIOKeHHs [NeCYaHHKOB, aJEBPONATOB H Clapnes; 8 —
nepMCKHe OCAR0UHLIC BOPOLB — IPRBeNHThl, HEeCRaHuKH, aNespoaHTH H CAAHUBL 9 — neBoHCKHE OcalouHbie
OTJIOKEHHS H3BECTKOBO-TIHHHUCTBIX CJAAHIEB, MecYaUHKOB, aJEBPOAHMTOB, TY(HONECYAHHKOB H H3IBECTHIKOB;
10 — GuoTuroesie rpanuthl (Ks); 11 —rpanonmopnts (K;); 12 — raGGpo-HOPHTEL 13 — cyOBynKanBnyeCKHe
Tena CyGueaounsix adnaputos (Pg); /4 — cyOBynKaHHYecKHe Teja RaNHTOBOrO COCTaBa (Ka); 15 ~—cy6-
ByJKaHuYeCKRe Tejaa rpaHuT-nopdupor u aunapuTop (Ki); 16 — pasmomeL
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Jluneiinas BLITAHYTOCTb INOPOJ PasNHYHLIX (a3 BHeAPeHHs H moneped-
Has 30HaJbLHOCTb, BRIpa)Kalollascd B HPeHMYLIECTBeHHOM pacnpocTpaHeHuH
rpaHOIHOPHTOB B BOCTOYHOI, a TPAHHTOB — B I@HTPA/JbHOH M 3anmajHol ya-
CTAX MAacCHBA, NOAYEDPKHBAET 3aKOHOMEPHYIO CBfA3b HX NPOCTPAHCTBEHHOTO
pasmenieHns ¢ cyOMepHANOHAJLHON 30HOH passomoB. He MeHee ueTko Bbi-
paxeHa CTPYKTypHAs CBSI3b I'DAHHTOWJOB C OIEpSIOUMMH PasJioMaMH, KOTO-
pble KOHTPOJIHPYIOT Dpas3MelleHHe [enoueK HHTPY3HBOB, OPHEHTHPOBAHHBIX
B CeBepo-3analHOM HanpasaeHnd. OHH IIPOCACKHBAIOTCA BO BHYTpPEHHEH
gone OXOTCKOro CpeJHHHOr0 MacCHBa H BIJIOTHYIO MPHMBIKAIOT K CTPYKTYp-
HOMY IUBY cou/JeHeHHS. K 3THM pasjioMaM IpHYpOYeHbl B OCHOBHOM IIpO-
LYKTHl nocjaenHel (asbl MHTPY3HBHOrO Ipolecca I03/iHEMe3030HCKOro Bpe-
MenH (Yaebepukanckui, Hionpxanmucknii nutpyaussl). B yanax nepeceue-
1M IJ1aBHONO CyOMepHIMOHANLHOTO W ONEPAIOUINX ceBepo-3anaaHblX pasio-
MOB OTMeuaercs Hanbo/ee HHTEHCHBHOE Da3BHTHE ITPOLECCOB HAJOKEHHOIO
BBICOKOTEMIEPATyPHOr0 Moc/JeMarMaTiIeckoro MeTacomMarosa.

HiorT-Yabbelicknit MacCHB IpOpPHIBAET OCAJOUYHLIE U BYJKAHOTeHHHIE 110-
pOABLl KAMEHHOYTOJbHOIO, NEPMCKOr0, TPHACOBOTO H MEJOBOrO BO3pacTa.
Hanbomee 1pesnne, BepXHenasleo30fckne OTIOXKeHus Ha Tepputopuu HioT-
YapbelicKkoro MeK1ypeubsl IPeICcTABAEHBl MIHHHCTBIMH H YTJHCTO-TIHHHCTHI-
MH claHIlaMH € OcTaTKaMH HckonaeMo#l (JIopHl, ajJeBPOJIHTAMH, a TaKmKe
necyaHHKaMH, TpaBeJHTaMH H KoHrjomMepartaMu. Ofmias MOIIHOCTL HX HE
npesbimaer 1400—1850 m. B Gaccefinax pex Hior u Hu#a, mo maHHbIM
®. ©. Benpaakcosa u P. b. ¥murGaesa, B paspese nmepMCcKHX IOPOJ| NPHCYT-
CTBYIOT CJIaHIBl, TPaBETHTHI, NeCYaHHKH H aJeBPOJHTH ¢ OOHIbHOI MOPCKOI
daynoii. Odmas mMommuocts ux 4500—5000 M.

[TozanerpuacoBele OTJIOKEHHST KAPHUICKOrO M HOPHICKOTO SIPYCOB Mpe-
CTaBJIEHLI TIeCUYaHNKaMH, aleBPOIUTAMH M ClaHLaMH MOmHOCTI0 250—300 M.
Haunbonee obmuprbie naomann B npegenax Hior-YanGefickoro mMexaypeybs
CIaraloT ByJKaHHYeCKHe TIOpOJAbl HHXKHE- H BepXHeMeJ0BOro BO3pacra.
B paspese numneMenosbx 3(pdysusos (yabbepuxanckas cBuTa) B Gacceii-
He p. Yanbepukan npeobaanaloT aHAe3HTHl, HAPAAY ¢ KOTOPLIMH OTMeuyaloT-
csl JalMTHL M HX Ty(ul. B BepxHux wactax paspeaa Habaionaercs TOHKOE
nepecjauBaHie aHiesuToB, TY(HOB manuTa, nemaoBbX Tydos Junapura,
aJeBPHTOB H YIVIHCTO-ITIHHHCTHIX caaHLeB. 3 npocioes ocagounblx nopomu
IenJIOBLIX Ty(hoB HaMH OblIM coOpaHEl pPACTUTEJLHBIE OCTATKH, KOTOpLIE
onpejenens npodeccopom B. A. Baxpameessim. B o6pasuax oGHapyKensl
Cladophlebis sp; Ctenis sp; Taeniopteris sp; Ginkgo sp; Pityophyllum ex.
gr. nordenskioldii Heer. Ilo 3akmouenuio B. A. BaxpameeBa, pacTHTesb-
HLIC OCTAaTKM He NPOTHBOpeYaT MNpennojaraeMoMy HHXKHEMEIOBOMY Bo3pa-
CTy, O 4eM CBHJIETeNLCTBYIOT H 0OpHIBKH JHcTheB Cfenis sp., wacto BeTpe-
yalouluecs B HUKHEMeIOBbIX oOTJaoXeHHAX Sxkyrtuu n HanbHero Bocroka u
Kpaiie penxo B BepXHEIOPCKHX TOPOIax.

ADCOMIOTHBI BO3pPACT aHNE3UTOB VJbOEPUKAHCKOH CBHUTHI COOTBETCTBY-
er uurepeaay 102—198 man. ner (rada. 1). Tlpu nuTepnperanmun KamaHH-
AProHOBLIX ONpeneJeHHil a6COMIOTHOrO BO3PAacTa BYJAKAHOTEHHLIX TOPOIL He-
06X01HMO YUYHTHIBATL BO3MOXKHOe HX yapesHenue (Buraesa, 1968).

ByaxaHorenHele HDOPOABI BepPXHEMeJOBOTO BO3pacTa NpeAcTaBJIeHbl JH-
mapuTramMi, AanuTaMu H HX Tydamu momuocteio 500—600 M.

IIpnypoueHHOCTb HMHTPY3HBA K 30He TYOHHHLIX PA3JOMOB ONpeaenser
(opMy H XapakTep KOHTAKTOBBIX B3aHMOOTHOIIEHHH €ro ¢ BMeIlaloUHMu
0Ca/IoYHO-BYJIKAHOTeHHBLIMH noponamMu. B GoabmnHcTBe caydaes (pyd, ¥Yib-
Gepukan u p. YanGes, nesobepexne py. Acubepran, npasoGepexbe p. Hus)
Haba0nal0Tes NpSMoIRHelinbe (CyOMepHIHOHAILIOTO H CEBEpO- 3anajHoro
HalpaBaeHHd) JHHHH KOHTaKTa C BePTHKAAbHBIMH HIH G113 kg

TTHM

yraamu nageHus. B nentpaasnoit uactn Hiot-Yanbelickoro nnrsua’aﬁa‘ﬁj}a-" %
@ KopTakTa 61o- "~ %
REP ST 70CaI0UtbIX

Bobepexbe pyd. Acubepran (pyy. @uuasibubiil) MOBEpXHOC
THTOBBIX TPAHHTOB COBMAJaeT ¢ IMJIOCKOCTbIO HAIJIACTOB#§
IIOPOJ NMEepMCKOTO BO3pacTa. i
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Tabauua 1

Pesynbrate onpepenenns abcomornoro Bospacta rpanuronpoe Hior-YanGefickoro maccusa
H BMCULAKOMHUX NOKPOBHBIX 3 (hy3nBoB

Abco-
JTOTHBI
No BO3-
T1poGa 06pazna Tlopona pact, MecTO B3ATHS NPOGH
et
A-2629 24/2 | Anaesur 198 | Pyu. ¥anGepukan
A-2645 e —- 170 | Tam xe
A-2630 31 —_ 102 »
A-2452 300 — 150 | P. ¥auben
A-2644 119 Janur 110 Pyu. ¥Yas0epHkaH
A-2640 188 | Jlunapur 97 | Cy6eyakannueckoe teqo (p. YabGes)
A-2631 255 ) 106 | Cy6synkanudeckoe Teao (npaeoGe-
pexbe p. Yanben)
A-2455 88/1 | Tab6po-HOpHT 130 | Pyuw. Humraugaa — jesnifi npuTOK
p. Acnbepran
A-2461 523 | AmduGorHsuposaninoe 144 | Pyu. Manpii Tyydak — aeBetii OpHTOK
ra66po p. Yasben
A-2636 97 — 140 | Bogmopasjaen pex Yawbea — Yanbepuxan
A-2634 293 T 212 P. Hun
A-2638 232 | Huopur 105 | Bonopasnen pek Husa — YipGes
A-2459 339 | I'panoanopur 126 | Pyu. VYpynbTuH — JeBuE  IPHTOK
p. Acubepran
A-2457 41/1 » 118 | Pyu. [lepeBanbHblli — JeBbill TPHUTOK
; p. Acubepran '
A-2452 211 » tit | Pyu. laii — npas. npurok p. Hiot
A-2635 150 I'panur 192 Pyu. Yasbepukan
A-2454 160 » 130 | Tam ke
A-2637 172 » %2 | Bomopaszen pex YanGes — Yanbepu-
KaH
A-685 116 » 121 Pyu. ®unanbibiii — 0pasblil 1pATOK
p. Acubepran
A-2458 33 TlnarnorpaHur 104 Pyu. INapaane pHbiit
A-2460 459 | Kanumnarnsuposaunuiit | 126 | P. Yasbes
Tpanur
A-2641 188/4| Kcenonur rpanuta B | 82 | Tam ke
cybByakane JaHpapH-
ToB (0Gp. 188) '
A-2642 188/1] To xe 9] »

TMMpumeyanne, Bee onpenejenns sumoaxenn s JaGoparopun abeomioTroro sospacra Hucrn-
TyTa reonoreu S® CO AH CCCP noa pykosojactsom H. M. Henauiera.

BMemaiouine ocalodHO-ByNKaHOTeHHEIE NOPOJALI B Pa3aHUYHOI CTenenu
OpOrOBHKOBaHE. B 2K30KOHTAKTE TPAHOIHOPHTOB € NECYAHO-TJIHHICTBLIMI
CJAHLIAMH BO BHYTPeHHell 30He POTOBHKOB IIMPHHOH X0 | M npHCYTCTBYET
MHHepaabHasg  accolHalds  CHATHMAHHT — aHAAJY3HT — KOp yHI — WK~
Hellb —'KaJHIINaT — IJ1ardoKaa3 — GHOTHT — MarHeTuT, KOTopasg mno Mepe
yAaneHHA  CcMeHsfeTcsd  IpaHaT-KOPAMEepPHT-OHOTHUT-Ka JHINNAT-I1arHOKJa3-
KBapll-MarHeTHTOBO! accolinaluel, NpocJexReHHoH Ha paccTosaHud jgo 400 M
OT KOHTAKTa MaCCHBA.

B sk3okoHTakTe OoJee NO3AHUX GHOTUTOBEIX TPAHHTOB C NECYAHO-TIU-
HHCTBIMH  CJlaHIlaM¥ BHYTPEHHAR. 30HAa 1npeicTaBieHa OHOTHT-KRapil-
KanumnaT-MaTHeTHTOBLIMY DOTFOBHKaMH, XoTophie ma paccrosunu 300 M
NepexoisT B MATHHCTHE CJAaHLBI ¢ PEIKHMH ICceBIOMOP(O3aMH MyCKOBHTA
no aujany3ury M MHOTOUHCJACHHBIMH KYY4HBIMH QOO0COOJCHHAMH MeJIxode-
uryiigatoro 6uoTHTa. Bo BHENIHHMX uacTdX KOHTAaKTOBOro opeona (B 1,5 xm
OT KOHTAKTAa) MeTaMOp(H3M NPOABJASETOS JHINb B PA3BHTHH PEIKHX Uelly-
ex OuoTHTa, XJopHTa H cepuuuTa. KoHTakToBBIH MeTaMOphH3M IecYaHHKOB
u rpaBeautos (pyu. Homknuan) Bblpamaercsa B NMepekpUCTANTH3AILHU 1le-
MEHTa 0CaJOYHLIX NMOPOI B 30He HENOCPeICTBEHHOrO KOHTaKTa ¢ 0O6pasoBa-
HHEM rpaHobJAacTOBLIX arperaTtoB CJeLyIOllero cocrasa: OMOTHT — KBapl —
noJeBble Wnarthl — MaraetuT. ITo Mepe yZaseHus OT KOHTakTa Ha paccros-
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MMM OKOAO | KM 1o HeMeHTY pa3BHBAeTCid TOALKO Meaxoyeuryifiuaruifi Guo-
THT, COJlepXKaHie KOTOPOTO IOCTeNeHHO YMeHbUIAETCS, W OH TOJHOCTLIO HC-
Ye3aerT Ha PACCTOAHUH 3 KM OT KOHTAKTAa MacCCHBA.

HuxueMe10BbI€ aHAE3UTHl B 30He KOHTAKTA € GHOTHTOBLIMH TpaHHTa-
v (pyu. YanOepukaH) BO BHYTPEHHHX dYacTAX o0peojia OPOroBHKOBAHHSI
npeBpalleHdsl B THIHYHBIE rpaHo6GJacTOBbe POrOBHKH MJAarHoKJaas3-KBapll-
MarHeTHT-aKTHHOIHT-OHOTHTOBOTO coctaBa. B 30 ¢M OT KOHTAKTA B POrOBH-
Kax MOSBAAIOTCS YYACTKU C Jenumaorpanobaacrtosoii cTpykrypoil. B 350 cum
B aHAe3uTax OoTMeyaercs OOMJIbHOE pasBHTHE HI0J0YeK OecIBeTHOTO aMdH-
foJa TO MHKPOJNTOBOH OCHOBHOH Macce. DTH NOPOILI MPOCAEKeHH Ha pac-
crogauu 60 M M 3aTeM CMEHHIOTCS aHAe3uTaMH ¢ MHKDOJIHTOBOH OCHOBHOMH
Maccoil, cpeln KOTOPBIX BCTPEHAIOTCH KYWHLIE CKOIVICHHS MeqKoUellyHuaTo-
ro 6uoruta. B 200 M oT KOHTAKTa — HeH3MeHeHHble aHIe3HTHI.

B panurax BepxXHeMeJOBOrO BO3pacTa, PACNOJOXEHHBIX B HENOCPeICT-
BEHHOH 30He KOHTaKTa ¢ OHOTHTOBbIMH TpaHHTaM#, nOp(GHPOBHANBIE BLLIE-
JeHus osuroxaaza Ne 18 coxpansiorcs, a OCHOBHAg Macca HMeeT IpaHo-
6JaCTOBYIO CTPYKTYPY H CJIOKEHA IJarHoKJa3oM, OpTOKJAa3oM, KBapleM H
MeJKOUYeIyiuaThiM OHOTHTOM.

Taxum oGpasoM, CyJs NO MHHEpPaJbHEIM accouualusM, MeTaMopduso-
BaHHbIE BMeEIAlOUIHe NOPOJAbl B 9K30KOHTAKTE IPAaHOLHOPHTOB ABJAIOTCS §O-
Jlee BHICOKOTeMNEepaTyPHLIMU, UeM B 30He KOHTaKTa ¢ CPAaHUTaMH, W OTHO-
csTcss K BepxHell rpanune amouboa-poroukosoii ¢aunun (Pesepmar-
10, 1970). '

HMexond uz mabamogaeMoll MOIIHOCTH TOMILH BYJKaHOTeHHBIX TOPOI
sepxHeMeoBoro Bospacra (500—600 m) u ocofenHoCTEH KOHTAKTOBOTO Me-
tTaMop(puaMa KHCAbIX 3(DPY3HBOB HUKHHUX HacTeil paspesa, raybyHa CTaHOB-
JeHus HHTPY3HBa, BeposTHO, He nperwimana 400—500 .

®opmuposanne Hior-Yanbefickoro MaccuBa mpoHCXOAH/IO B JABe PasHo-
ppemeHHble (hasel. C nepnoil ()a3oH cBg3aHo o6pa30BaHHe KBapIEBHIX JIHO-
PHTOB, TOHAJUTOB, TPAHOAHOPUTOB H MJIATHOTPAHHTOB, & CO BTOPON — «TaK-
CHTOBBIX» TPAHOIHOPHTOB, GHOTHTOBLIX rpaHuToB. CpexH rpaHHTONIOB Mac-
CHBa BCTpedaloTcs HeboJblIMe Tela MOPOJ OCHOBHOTO COCTaBa — rabopo-
HOPHTOB, TaG0pPO-IHOPHTOB, KOTOPble NPH TeQJOrHuIeCKOM KapTHPOBAHHU OT-
HOCHJIHCL K paHHeln (ase cdopmuposanua Hior-VabL6elickoro HHTPY3WBa.
PacnpoctpaHenbl OHH KpafiHe OTpaHHYeHO W HAGMIORAIOTCS B BHIE HEGO/b-
IWHX 1o paszMepaM Tea (S==1-—16 xM?) TOnbXO B NIpegesax MaccuBa, HHTIE
He BCTpeyafch B BUIE CAMOCTOATENbHBIX HHTPY3Hil, IPOPLIBAIOLUIAX BMELIAI0-
mue ocaroutele H adupyausHbie Tonmu. Hamu Ov1Io M3ydeHo ceMb BHIXOJI0B
OCHOBHBIX TOPOJ, TP# W3 KOTOPHIX TEPPUTOPHAJNLHO PACHOJIONKEHH B TIONE
pasBuTHsi rpaHoaHopuToB (pyubH IlepeBaspHblit u [aif, pu. Humranaxa),
a yerelpe — B OHOTHTOBLIX TpaHHTax (pyurH Duuanpubiii, Hedskanmxa,
Maawiit Tyyuax, p. Mus). XapaxTep B3aHMOOTHOIIGHHH MPAHHTOHIOB IEp-
BOH W BTOpPOII (ha3bl BHEIPEHHSA ¢ rab6po-HOpHTaMH HeOLHHaKOBLIH.

B 30He KoHTaKTa rpaHOAHOPHTOB C OCHOBHBIMH NOPOJAMH MOCTOSHHO
HabJI02l0TCA IPOMEKYTOUHEIE P23HOBHAHOCTH AHOPUTOBOr0 COCTABa MOLI-
HOCTBIO OT HECKOJNLKHX JeCATKOB MerpoB a0 300—600 M. Ilpu srom B pas-
MEILeHHH pa3dHYHLIX 110 COCTaBY IOpPOJA BOKPYr ra6b6poudoB HaMeyaercs
onpezenennas TOCAEA0BATENAbHOCTb: TabOpo-HOPHTLI — rabdpo-ITHOPHTE —
KBapleBble THOPHTHI — rPAHOAHOPUTHL. KBapueBEle AHOPHTH U IPaHOIHOPH-
THl CBA3AHBL MeXKAYy COO60H NOCTeNeHHEIMH B3AUMONEPEXONaMH, a4 KOHTAKT
MEXK1y KBapleBHIMH [IHOPHTaMH H Tab0po-IHOPHTAMH OTYETJMBEIH, HO He
peskuit (doto 17¥).

B sone xoHTakra ¢ OHOTHTOBBIMH TpaHHTaMH raGOpO-HODUTH HHTEH-
CHBHO OHOTHTU3HPOBAHBI H aM(uGOMH3HpOBaHbL. B HUX HAG/MI01410TCS MHOTO-
yacJeHHEIe MeTacoMaTHUYecKHe aM(pudoaoBbie Kuabl ((oTo 2) H HHBEKUHH
rpaHHTHOTO COCTABA.

* @ororpadus cm. B pasfeine «[Ipunoxennes.
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B sunokontaktoroil 30He HioT-Yian6elicKoro HHTpY3HBA HA KOHTAKTE
C BMENAIoMHMH OCAL0UHBIME DOPOIAMH NepMCKOTO BO3pPacTa MHOIAa NOSAB-
asercs mMagomouinas (40—60 cm) Kpaepasi OTOPOUKA MeJKO3EPHHCTHIX TaK-
CHTOBBIX NHOPHTOB, KoTopble uepe3 200-MeTpoBYIO 30HY TOHAJIHTOB NOCTe-
eHHO CMEHSIOTCH TPaHOAHOPUTAMH.

Ipeo6ranaiouinM PpacnpocTpaHeHHeM CpeAHd TPaHOAHOPHTOB MEPBOft
dasel MOAB3YIOTCA IPAHOXHOPUTHI, CIATAIONIHE BOCTOYHYIO U IOr0O-BOCTOUHYIO
4acTh MaccumBa oOulel mnnomanLio okono 3200 kM2 OHM OTYETIHBO NPOPHI-
BAlOT ¥ MeTaMOp(H3YIOT HHIKHEMeJO0Bhle aHIEe3UTH YJALOEPHKAHCKOH CBUTHL..
B 30He XOHTaKTa WX ¢ JalHTAMH aMKWHCKOH CBHTH MHTrAe He 00HApYKeHO
npusHakos MeramopdusMa 3¢Qy3uBoB, YTO NMO3BOJAET TOBOPUTH O HUXKHE-
MeJIOBOM BO3pacTe obGpasoBanusi rpauonunoputoB. [eonornueckue nabiiome-
HHS$E COTJACYIOTCSl ¢ pe3yabTaTaMu onpeleleHHs a0CONOTHOTO BO3pacra
TpaHoAHOPHTOB — 126—111 muan. Jer.

Ilnarnorpanntsl B Hior-YabsGelickoM BHTPYy3HBe NONB3YIOTCH HE3HAUH-
TeIbHBIM paclpocTpaHeHHEM H Tak e, Kak H TPaHOLHODHTHI, OTHOCRTCHA
HaMu kK nepsoit daze Gopmuposanns Maccusa, Onu ciaraior HeGoasmioe Te-
JI0 MI0MAaNBI0 0KoJMo 8 KM? M 10 BPeMeHH NPOsIBICHHS SIBJIAIOTCS HECKOIbKO
fonee TO3LUHAMH MO OTHOIIEHHIO K BMEMIAIONIMM TPAHOLHOPHTAM, O 4YeM
CBUJIETEALCTBYET HHTPY3HBHBIH KOHTAKT MEXKAY HUMH C MeJKO3ePHUCTOMH
alJIUTOBHAHON oTopoykoil (MouHocthio 1,0—1,5 eM) B maarHorpauurax
(dboro 3). A6conoTHblii Bodpact nmarnorpanutos 104 man. jer. B mraruo-
rpannTax M rpasoauopurax (Bojopasaen pyubeB Ilepesanbmbiit —Ilapan-
JIebHBIH) OTMeualTCs KBapleBbie YKHUJALl ¢ BKPANJIEHHOCTbLIO MOJIHGeHuTa,
BOJb(PAMHTA ¥ XaJbKOIHPHTA.

OcunosHast nJjomanb pPa3BHTHS TPAHHTOHAOB BTOPOH (a3bl BHEJIPEHHS
cjoXeHa OHOTHTOBHIMH TpaHHTAMH H HX MeTACOMaTHYECKH H3MeHEHHBIMU
PA3HOBHAHOCTAMH. B 3HIOKOHTAKTE € aHAE3HTaMH BCTPEYAIOTCH HEpPaBHO-
MePHO-3ePHUCTBE «TaKCHTOBBIE» [OPOJEl [PAHOTHOPHTOBOr0 cocTaBa, Cofep-
JKallye MHOTOUMC/AeHHBIE KCeHOJIMTH MEePeKpHCTANIH30BAHHBIX 3] y3uBOB.
ATH THOPHAHLIE 1IOPOABI mpoc/exensl Ha paccrognuu or 120 no 420 M or
KOHTAaKTa.

B xpaesnix 30oHax GUOTHTOBBIX TPAHUTOB C BMEILAMIMMH Oca-
JOYHBLIMH 1 BYNKaHOTeHHBIMH noponaMi oOGBIYHO HADJIONAETCS arIHTOBAS
0TOpPOUYKA MIHPHHON He Godee 0,5 M, KoTopas CMeHAETCA CPeAHE3ePHHCTHIMH
NeHKOKPaTOBLIMH TPAHHTAMH, CBA3AHHLIMH TOCTENeHHLIMH B3anMONepexoma-
MH € KPYNHO3EPHHCTHIMH OHOTHTOBBIMH rpaHuTaMH. JlelKoXparToshie rpanu-
Thbl, HMeIOUIHEe HHTPY3UBHBIH KOHTAKT ¢ ODMOTHTOBLIMH TpaHHTAMH, paccMar-
PUBAKTCA COBMECTHO C MKUJIbHRIMH AINTHTOBHAHBIMH TIpaRHTAMH KakK N031-
Hsig (paza TONOMHHTEABHLIX HHTPY3HH.

ITo oTHOIIEHHIO K TPAHOAHOPHTAM GUOTHTOBBIE TPAHHTHI SABISIOTCA GO-
Jee NO3NHUMH, YTO JOKA3LIBACTCS MHOrQUHCIEHHBIMH HAGMIONEHHAMH pPe3-
KHX AHTPY3UBHBIX KOHTAKTOB MeXIy HuMH. [IpH 3TOM B HenocpemacTBeHHOM
KOHTaKTe B TpaHHTaX XOpOWO BhipajKena 30HA 3aKaJKH MOIIHOCTBIO OT
2 no 12 cm, cnoxenHaa anautamu (dgoro 4), KOTOpHE IO Mepe yaaaeHus
K IEHTPaJbHEIM YacTAM, MACCHBA CMEHHAIOTCS CPElHE3ePHHCTLIMH IDaHHTa-
MU, a nocaensne — Gojee KPYNHO3ePHUCTHIMH HX PAa3HOCTAMH. Buorutosblie
IPANNTHl NPOPLIBAIOT M MeTaMOpGhU3YIOT HUKHEMeIOBHEe aHAE3UTH yabbe-
PHKAHCKON W JNAHHTHl aMKHHCKOH CBHT (CceHOMaH — TyDOH) B CpejueM Te-
geHud p. YanbepHKaH.

Boabiioe ®KOAHIECTBO OOJOMKOB OHOTHTOBLIX TDaHHTOB OTMedaercs
B CYOMHTPY3HBHBIX Tesax JHOAPHTOB ((PoTo 5), MPOPHIBAIOIIHX HHKHEMET0-
BbIG¢ AHTE3HTHI B pafioHe HUMKHEro TeueHHs p. YiabOed. HeGoabuine no pas-
MepaM (1—2 cM) 0040MKH TpaHUTOR BCTPEUYGHBLI TAKXKE B NPOCIOe MEJKO-
0010MO4IBIX TY(OB, 3a/€ralouux Cpeal JHIAPHTOB AMKHHCKON CBHTHL (ce-
HOMAaH — TYpPOH) Ha Bofopasgene pek Yasbea — HMua. Tpanutonas uaTpy-
3HBOB npopBanbl cyb3pdy3nnupiMu JaldKaMH KBAPIEBBIX NOPHPHUPOB H akH-
IIe3UTOB.

20



Hcxonsi H3 BLINIEH3J/I0XKEHHOr0, HHXKHSS BO3pacTHasd rpanuua GopMHupo-
BAHUS OHOTUTOBBIX UPAHUTOB He npeRHee Typoua. Omnpepenenne abeomor-
HOTo BO3pacTa TpaHHTOB (cM. Taba. 1) maer Goabuoil pasGpoc nudp B mpe-
nemax 130—82 maH. ner. ;

HETPOTPAONYECKA I XAPAKTEPHCTHRA IIOPOTT
PAHHEMEJ/IOBOTO KOMILTERCA

l'a66po-noputel. MenkosepHHCTBIE N0 CPeIHE3ePHHCTBIX TeMHO-

cepele MOPOABI C paszMepoM 3epen |—2 MM, cocTosmue H3 TNJAarHOK/Ia3a
(59—70%), runepcrena (23—25% ), xaunonnpokcena (o 4% ), mannetnTta
(40—7,0%) u anatura. CrpyxTypa TOpPOAB NPU3MATHYCCKU-3CPHUCTAS
C aJeMeHTaMH MnpoTokjacTHyeckoil. [lmarmoknas wmabuaiomaercs B 3epHAx
NpH3MaTHYeCKoH, TabuuTyaToil W HenpasHapHOH ¢dopM. ITo npenmyiecTBy
He 30HaJbHEIT H colepXkHT 45—669% aHopTuTOBON cocraBasiomeil. B pen-
KHX 30HAJBHHEIX KpHCTAdlaX $A1po InpeicTaBieHo OuToRHuTOM No 78—86,
KOTOpOe KOPPOAUpYyeTcsl BHeumnHeil zonoit angesuna Ne 36—52. B kpaesnix
YaCTAX 30HAJLHOTO MJATHOKJIA3a OTMEYaloTcsi BKJAIOYEeHUS THIepCTeHa.

'unepcresl BeTpeyaeTcss B KOPOTKONPH3MATHUCCKHX 3e€pHAX € XOPOLIO
BRIPAMKEHHLIM IJEOXPOH3MOM B po3oBaThiXx ToHax. Yacto obpasyer menko-
3epHHCTBlEe KyuHble o0o0co0JeHHs COBMecTHO ¢ MarperntoM. Onruyeckue
cBoiicTBa: cNg=0; 2V=056—72°% Ng’=1,695—1,705; Np’=1,680—1,694.
XAMHUECKHE aHANu3nl THNEePCTEHOB W WX KPUCTAMIOXHMHUYECKHEe (GopMynst
npuBejseHsl B Ta6/1. 2. }13 BTOpHYHBLIX MHHEpAJIOB MO THIEpPCTeHY pa3BHBAeT-
¢Sl XJIOPUT, UALHHICHT.

Huoncuy (cNg=42—44°; 2V=052—56°) obGpacraer runepcTed U BCTpe-
yaercss TakMe B Bujle ca-

MOCTOSITEILHEIX  KOPOTKO- Ta6anna 2

NPH3MATHUECKHX 3epeH. XuMHueCKnii COCTaB FHNEPCTEHOR H3 rat6po-HoOpHTOB
B rpaHHTH3HpOBAHHBLIX

ra66po-HOPUTAX B KOHTAK-  Komnonenr 63/9 87 238/1

T€ ¢ TPAHHTAMH TOSIBJAIOT-

¢l KpynHble nopdupoBHI- " _

Hbie EZ&L‘LEHQHH‘A Kajin-Hat- %8’; 53:“12‘1‘ 5‘3:3% 5(1)3362§1

POEOro mnoJIEBOro 1umnaTta Al,Oz 219 2,87 3,29

(1—2 cMm), KOTOpBIH OTUET- FeyO3 1,39 1.11 0,35

JHBO  3aMellaeT [MJarxo- Eler?O lg.gg lg,_lt_’? 28»%{}

KJI43 M HachIeH pe3opOn- MgO' 2590 21'-54 20,69

POBAHHBIMH BKJIOYeHHAMH Ca0 068 157 1.86

ero. Ilo mepe ynaneHus NayO — 0,09 0,09

OT KOHTAaKTa COAepKAHHE K:0 pud 0,09 0,11

OPTOK/a3a M KCeHOMOp(- g28+ 0.99 gﬂzg 8-3}5

HOrO KBaplla YMeHbIIAeTCs <58 i B i :

(pue. 2), a B MexK3epHO-

BHIX TIPOCTPAHCTBAX W ua-

CTO B gnﬂep meracomarnye- CyMMa . [100,10 gt s

CKHX JKHJOK pa3BHBAETCS L 25,8 mox. % [33,5 moa. % | 35,9 moa. %

3eJieHas, HHOrga MATHHCTas Kpucrananoxnumuueckne oOpMyas:

porosas obmanka (cNg= OGp. 63/9—(Mg, 4 Fe2  Fed = Cag o3TipopoMg g

=16;: 2V=—74% Ng'= Aly 04)1.0651 o5 Alg 0520 Og «

=1,660; ]Yp’: 1,647) m  ogp. 87—(Mg, g Fe? o7 Fedy o2 Cag o6 Tig o Mg g9

MeJKOUCIYAYATHIH GHOTHT Al o) o (Si| on Alg o1 )9 0 Op ' : i

(Ng=Nm: 1‘672)' 65P-'238/1‘—(Mg| .15 Fég(] 63.Feao,0l CaD.UT Tin.m
XuMHICCKHe aan3bl Mg g0 Aly g6 ;.95 (511,92 Alg o5 2.0 Os,

aMpuborop ©  OGHOTHTOB : : : : el

IlTpumMeyanue. ANAanH3bL BHIIOAHEHBE B XHMHKO-aHaJ -

OpuBeneHs HaMu B Taban- THyeckoft naGopatopun MucTuTyta reonoruu AP CO AH CCCP.

ax 4 6 Ananutuku [, T. Marpocoa (e6p. 63/9), E. B. Tanaiickasn
Hax 4 u 0. (0Gp. 87, 238/1).
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Avmbubonusauus  mnposBieHa
NOUYTH TOBCEMecTHO, M aMpubo/In3H-
poBaHHBEIME Ta66po cioxeHa 60Jb-
miasi 4acTh MJIOL{AafdH BHIXOJA0B OC-
HOBHBIX MOPOJA CpeiH TIPaHHTOB.

[a66pouabl, 3ajeramoliHe Cpeun
: k__J IPAHOJHOPHTOB, B OCHOBHOM TpeJ-

400 15 40 750 00w CTaBJIeHbl HeH3MEHeHHBIMH Tab6po-

labtpo - #opum Sora roumarme lbasam HOPHTAMH.

Fa66po-gHopuTLl. DTO MEJIKO-

Puc. 2. lnarpamMa H3MEHEHHT KOJHYECTBEH- 3epHHCTBIE [0 CpeIHEe3ePHHCTHIX
HOro Mlnlexlell::{r;:logﬁ éﬁ;&ﬂoﬂpﬂmfg;‘_‘ TPAHHTH3A-  ceppie MOPOABI C pasMepoM 3epeH
1 — xsapn; II — oprokna3s; IIT — naarnoknas; IV — or 1 i S MM, KoamiecTReHEL
ﬂHOﬂC]!‘JIp;u;\'—!'Hl‘Igpc'l‘L“H; ’VI—a,\h{]m’»o.w.;-v-li—-ﬁu‘ MHHEpaJlebH':I COCTaB (%): nuaa-
OTET. ruokjas — 68; kBapu—8,3; OHoO-

aT — 12,0; amdpu6oa — 8,6; KauHO-

nupoxceH — 1,4; rumepcter — 0,7; marHetuT — 1,0 1 efHHHYHEIE MeJIKHE 3€D-
HA KaJHHATPOBOTO NOJeBOro wmmnara. OTMeuaTcs nepexojibl K rab6po-HopH-
TaMm, IpH 3TOM B raG6po-IHOPHTAX YBEJIHUHBAETCH COAepIKaNHe rHnepcTena
H TOJHOCTBIO HcyesaT ambuoos, 6uoTuT, kBapl. CTPyKTypa HOPOILI MPH3-
MaTHYECKH-3ePHUCTAS, THNHAHOMOP(hHO3epHHCTAs, yUaCTKaMH NOHKHIHTOBAS.

ITnarunoknas mabaiozaerca B TabAHTUATHIX 30HAJBHBIX 3epHaX, SAApPO
KOTOPBIX uacTo npencrasieno JabGpazopom Ne 68—65, a B HEeKOTOPHIX CaY-
yaax OurosHuromM Ne 80. 3rtn sApa KOPPOZHPYIOTCA OKPYKalolled 30HOI
annesnna No 48—46. B HopMa/nbHO 30HAABLHLIX 3epHAX OTMEYaeTcs CJIeayio-
1asi cMéHa COCTAaBOB OT IeHTpa K mnepudepud: anme3nH Ne 48 — anpesnn
Ne 40—38. B xpaeBoil 30He NPHCYTCTBYIOT BK/IloueHHs ampubona. Ha kou-
TaKTe C KaJHHATPOBHIM MOJIEBBIM IINATOM B IJIAarHOKaase HaGJI01al0TCsH
MHIPMEKHTOBble BPOCTKH KBaplia.

I'umepcred ¥ JQHUONCHI BCTPEUAIOTCS B BHIE PEIMKTOBBIX OCTATKOB B 3e-
nenom ambutbone (Ng'=i1,684; Np’=1,658), xoropwiit oGpacraercsa Gojee
no3anuM GuorutoM (Ng=Nm==1,662). bBuotur xoppoaupyercsi KBapiem
U BKJIOYEH B nNocaemHuii. XHMHUECKHE AaHAJH3bl OHOTHTOB IIPHBEAEHBI
B Taba. 6.

KBapu u KannHATPOBEIN MOJIEBOH INNAT SABJAAIOTCH Hanbo/ee MO3THUMM
BBIIeTeHHAMH 1 3aNOJHAIOT NPOMEXKYTKH MEXKAY 3epHaMH IIJIarHOKJIasa.

W3 axieccopHbIX MHHEPAJOB NPHCYTCTBYIOT MATHETHT, ANATHT, IHPKOH.

KBapuespie AMOPUTBI XapaKkTepHU3YIOTCS HePaBHOMEPHO3EPHUCTHIM
CTPOEHHEM ¢ pa3MepoM asepeH 2—4 MM u coctoaT (B %) M3 miarHokaasa
(56—68), kamunaTposoro mogesoro mmara (9—10), kBapuma (21—15),
Guornta (7—3), ampnbosa ¢ peJHKTAMH MOHOKJHHHOrO mupokcena (7—3),
marderuta (mo 1), amatura, cena, nupkona *. CrpyxkTypa runuiuomMopdHo-
3epHICTAS B COYETAHHH C UPH3IMATHYEOKH-3€PHHCTOH H MOHKH/IHTOBOM.
HauGosee paunue BBITeTEHHS B KBAPUERHIX JAHOPHTAX NpPeICTaB/ISHBI 30-
HaJbHBIM IJIATHOKJIA30M, SAPO KOTOPHLIX caokeHo jgabGpazopom Ne 55—54,
OTYEeTAHBO Koppoaupyemum angeaunoM Ne 38. Ilpu HopMaabHO# 30HAJBHO-
cTH aapo coxepxut 48% anopTHTOBOH cocraBagioniel, a nepudepudeckue
30HE — 36% . B anmesmne Noe 38—36 BcTpeueHbl BKIOUEHUS HIHOMOPQHBIX
3epen amopubdosa. 3eneHas porosas obMaHnKa € MJIEOXPOH3IMOM OT 3€JIeHOr0
no xearoro (cNg=18; 2V=—70°; Ng’'=1,677; Np'=1,649) no xpasm
3epei # TPeUlHHKAM CHafiHOCTH OTYETIHBO 3aMelaeTcs KOpPHUHEeBHIM OGHO-
THTOM (Ng=~Nm=1,652).

KpunronepTuToBblit MPOMEKYTOUHEIL ~ OPTOKJa3 (cNm=3—5°
2V=—52—62°) u xBapu SBAAIOTCA pPE3KO KCeHOMOP(HBIMH H COTepKar
BKJIIOUEHHs Pe30pOHPOBAHHBIX 3epeH IJIarHOK/aa3a H POroBoH oOMaHKH.

* Onucaume AaxkueccopHsix MuHepanos B rpanutongax Hior-VanOefickoro uHTpysusa
cu. B cratee M. C. Mnarberoil HacTosmero cOoOpHUKA.
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ToHanHTE — TeMHO-CEPbIE CpeiHe3epHHCTLHIE NOpoABl (pasmep 3epeH
or 2 10 4 MmM), cocrosimive (B %) u3 maarumoknasza (50—62), xanHHATPO-
Boro moJesoro mmara (3—8), ksapua (22—30), Guorura (7—I15), ampu-
6oj1a C peNHKTaMH MOHOKJMHHOTO mHpokceHa (1—8), marmerura (mo 1),
amaTuTa, NHPKOHA, OpTHTA, cdena. CTpykTypa runozromopdHO3epHHCTA.
[Tnarnoksaas B HOPpMaJbHO 30HAJbHEIX 3epHAX CoAep:KHT 32—389, aHODPTH-
TOBOH COCTABJNAIONMICH B LEHTpadbHbIX wacTax n 24% B kpaesnix sonax. Co-
CTAE pe30pOMPOBAHHBIX f7ep, KAK W B KBAPUEBHIX AHOpPHTAX,— nabpanop
Ne 54, Am¢pu60onq OTYETJNHBO IIJIEOXPOHPYET B 3IKENTO-3eJeHbIX TOHAX H 10
onTHuecKHMM cBoiictBaM  (cNg=17—20; 2V=—68—72% Ng=1,676,
Np’=1,648) omnocutcs x 0GLKHOBenHO# poroBoil ofmanke. buotur (Ng=
—Nm=1,655) sBasercs Gojiee MO3THHM.

B ToHa/qHTax HApsAy C KPHNTOMEPTUTOBLIM MPOMEXKYTOYHEIM OPTOK/Ia-
30M TPHCVTCTBYIOT 3e€pHA € XOPOIIO BhIPAKESHHON MUKDOKINHOBOM PeleTKol.

KBapu nHabnmojgaercs B KCeHOMOP(]HLIX 3epHax ¢ HepaBHOMepHHIM 00-
JAUHBIM T0TacaHueM.

I'paHOAMOPHUTHI CpeIHE3EPHHCTHIE, PEIKO NOPMHPOBHIHEE, TOPOJLL], pas-
Mep 3epeH KOTOpHIX BappHpyer or 2 go 4,5 mMm. Iloasaenune nopgupodaact
KaJuHATPOBArQ moJeBoro mmara (132 cM) B HHX CBS3aHQ C MPOABJICHHEM
NMPOIECCOB HAJOXKEHHOrO NOCAeMarMaTHYecKOro MeTacoMarosa.

B 1oxHoil (Memaypeube Yabbes — MuA) W meHTpadbHBIX uacTAX (Bo-
nopaszen pp. Acubepran — Hior) maccusa rpaHojMOPUTH XapaKTepHavioT-
Cl TOBOJIBHO BBHITEPHKAHHBIM KOJHYECTBEHHBIM MHHEPaJbHBIM cocTaBoM (% ):
miaarpoknaz  (41—53), kanaunatposwiit nosesoil mmat (10—17), xBapu
(20—35), 6uorur (3—10), amduboa (1—7), marmerut (no 1), amarur,
cdeH, LHPKOH, OPTHT.

3HauuTe/bible KOJeOAHUA CcogepKaHul MOpPOA0OPa3yIOLUIUX MHHEPAJIO0B
C OTKJOHEHHEM cOcTaBa MOPOJA /10 POroBooOMaHKOBO-OHOTHTOBBIX ajaMel-
AHTOB HaOMIOAAIOTCS Ha CceBepe B BepXoBbiX pyy. 'ail — JeBHIE NPHTOK
p. Houkuyan (nmarnoknas —31—53%, KanuHATPOBHIA mMoJeBOfi IUmaTt —
14—26, kpapu— 21—40, 6uorut — 1-—6; ambudos — 0—>5, marneTut — a0
1%; amartur, cden, IHPKOH, OPTHT).

Crpykrypa NOpPoR THIUAKOMOPDHOZEPHHCTAR, YUACTKAMU NpU3MaTHue-
CKH-3epHUCTAST, TOHKHIHTOBAS.

HauGosee paunue BLlIeNeHHs MJIArHOK/JIa3a TMPencTaBJIEHBl aHIe3HHOM
Ne 4450, xoTopule pesopbupylores anmesusom Ne 30—35. Tlpn mopMadnb-
HOI 30HAJBHOCTH SIIPO CJHOXKeHo augesmHoM Ne 29—35, mmorza po Ne 42,
cpennne 3oubl Ne 20—25, a kpaeBble — oJHroksaasom Ne 11—22. 3enenas
porosas oomanka (cNg=18—21; 2V=70—72°; Ng’'=1,662—1,676;
Np’=1,643—1,6564) coxepKHT PENHKTH MOHOKJIHHHOTO IHDPOKCEeHAa H
BCTpEUAETCS B BHIE BKIOYeHHH B ogauroxiasze Ne 20—23, a B ceBepHBIX
yuacTkax — B miarnokaasze Ne 36—42. Hepeixo ona cama BKJIOYaeT 3ep-
Ha HezoHaunHoro amngesyHa No 30—35. BHOTHT € MJICOXpPOM3MOM OT KO-
prunesoro o xearoro (Ng~Nm=1,657—1,662) B onHuX cayvasx AB/IfA-
ercs sBHO 0GoJjlee TO3JMHHUM NO OTHOIIEHHIO K POTOBOi obMamke, obpacraer
€e W pasBHBAETCHA MO TpeNIHHKAM CHANHOCTH, B JPYTHX CAyYasx POroBas
oOManKa CONEPNHT BRIIOYSHHA XMOPHTHINPOBAHHHIX TIACTHHOK OHOTHTA.
KannnaTpoBsiil TOJIEBOH IUNMAT TPEACTABJEH HENpaBHJILHOH (GOPMLI 3epHa-
MH C KPHITONEPTHTOBBLIMH BpocTKaMu iaap6uTa. ITo onTHueckuM CBOMCTBAM
(cNm=5—15; 2V=48—74") orHOocHTCS K BBICOKOMY H MPOMEKYTOYHO-
My opTokaasy. KBapIil BLINOJHSIeT MeX3epHOBble NPOCTPAHCTBA H HHOrAA
HAXOMHTCS B MUKDONErMATHTOBOM CpacTaHmH ¢ OPTOKIA30M.

IlrarnorpaHuTel — CpEHE3EPHUCTHE TOPOABI C pasMepoM 3epeH 1—
2 M. KonuuecrBenHblil MuHepaabHbii coctaB (% ): naaruoknas (50—60),
KaJuuatpoBelil mojeBon mmnatr (7—9), ksapu (26—36), Guotur (4—7),
marserut (1o 0,5); uupkoH, amatut, CTpyKTYpa THIHIHOMOpP(HO3EpPHHCTASI.
B naaruoknase mpd HOPMAaJbHOH 30HAALHOCTH fAApo colepxur 28—35,
a xpaesbie — 18—209% anoptuToBOfi cocTasiaoniel, B oTACABHEEX cAyuanx
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orMeuaercd pesopOumsa ammesnHa No 46, caarawooiero sApo 30HaNbHOTO
aepHa, anmesuHoM Ne 20. B onuroknaze mnepH(pepHYECKHX 30H BKJIOYEHBI
MeJKHe MJIACTHHKH GHOTHTA, TJIEOXPOHPYIOILEro B Kpacho-GypHIX TOHAX
(Ng=Nm=1,652). Kpucranausauus OHOTHTA 3aKOHUHJIACh [0C]IE TVIATHO-
KJjasa, O 4eM CBHIETEeAbCTBYIOT NPHCYTCTBHE 6uoruTa B ME¥K3EepHOBBIX MPO-
CTPAHCTBAX IJIATMOKJA43a M BHIMOJHEHHE TPEUIMHOK B HeM. B KpaeBwx ua-
CTSIX H TIO TJIOCKOCTAM CHAaHHOCTH OH 3aMellaercs GeclBETHBIM MYyCKOBH-
TOM, KOTOPBIiI HPHCYTCTBYeT TaKie B BHIE JYYHCTHIX H PO3ETKOBHIAHBIX
arperatoB. KaqnHaTpoBeiii noJeBoil mnar obpasyer KceHomopduble 3epua
M 1O ONTHYecKHM cBoiictBam (cNm=6—11; 2V=80°)orHocuTcs K mpo-
MEXKYTOYHOMY OPTOKJIa3Yy.

HETPOTPAOPHYECKAA XAPAKTEPHCTHRA TOPOJT
BEPXHEMEJIOBOT'0 KOMILTERCA

BHOTHTOBBIE TPAHHTBI — CBETJO-CEpPHIE HJH PO30BATO-CEpPHIE Hac-
TO MOP(GHUPOBHAHBIE MEJKO- CpeiHe- U KPYMHO3EPHHUCTHIE MOPOALI C pasme-
pom 3epeH ot 2 no 10 wmm. Hexoropule pasinunsg MHHEPAaJbHOTO COCTABA
W CTPYKTYPHEIX OcoOeHHOcTeH 00yC/J0BAEHB Pa3JHYHBIMH VCIOBHAMH CTa-
HOBJIGHHSI OTAEIbHBIX UaCTeH MacCHBA H NPOSABJICHHEM NPOILECCOB MOC/ICMAr-
matuieckoro MeracoMarosa (Hexocexuu, 1973).

KpynnosepHyucTble GUOTHTOBbIE TPAHUTHI, caaraioiue GOJLIIVIO YACTb
nnomann Hior-Yabbelickoro MaccnBa, XapakTepH3yIOTCS CAeIVIOUIHMHU Ba-
pHALMAMH KOJHYECTBEHHOTO MHHepaabHOro cocraBa (%): naarmoxaas
(19—39), kamunaTpoBulil mosesoft wmnar (25—>58), keapu (20—45), 6uo-
T (1—4), marmerutr (mo 1), amaTuT, IHPKOH, opTHT, chen. CTpykTypa
THIHAHOMOP(HO3EPHHCTAS, 3HAUATENLHO 3aByaJHpOBaHHAas Gojee NMO3AHH-
MH METacOMAaTHYECKHMH INpOILeccaMu € YYaCTKAMH NOHKHIHTOBOI H MHKPO-
NerMaTHTOBOM.

OraocureabHo HAHOMOpPhHLe 3epHA MIAaTHOKAAa3a OOJbIIEH UacTBIO He-
3oHaabHbl M cogepxkar 10—14% aunoprurosoit cocrapasioweil. Ipu Hop-
MaJbHOH 30HAJbHOCTH siapa cJoxeHnsl ojuroxkaasom Ne 13—24, cpexuue
30HBI — anpOuT-oMurokaAasom Ne 20—11, a kKpaeBble — anbGuTom Ne 20—11.
B 1wxnoit yactu Hior-Vias6efickoro MaccuBa B OHOTHTOBLIX TPaHHTaX Ha-
6aronaercs pesopbuusa siapa onaurokaasza Ne 21 aapdutrom Ne 10.

B anbburoBoil oOTOpouKe Ha KOHTAKTe € KaJH-HATPOBLIM MOJEBBIM
HINATOM OTMEYaloTCsl MHPMEKHTOBLIE BPOCTKH KBapua. BTopuuHbIl aabOHT
Ne 2—5 B BHIe NpH3MaTHUECKHX KPHCTAJJ0B Pa3BHBAETCH B MEK3CPHOBBIX
TIPOCTPAHCTBAX.

[leppHuHOMAarMaTHUYECKHI KaJHHATPOBLIH TMOJEBOH WINAT B KCEHOMOP(-
HBIX 3€pHAX TPEICTABJACH KPHUOTONEPTHTOBLIM BBICOKHM H TPOMEKYTOUHBIM
opTokaasoM (cNm=4—8°, —2V=60—66°). MeracomaTnyeckuil pemerda-
THIl MHKPOKJAHH (cNm==7—18% 2V =-—78—88°) ¢ MHOrouHc/JeHHLIMH BeT-
BHCTBIMH TIePTHTAMH 3aMelleHusi cjaaraer nOPGHPOBHIHBIE BLIIEIEHHA
(1325 em)uan HenpaBuabHoi (GopMbl 3epHa, OTYETIHBO 3aMelLlalolIHe J1a-
THOKJIA3 W COJIepIKalllHe BKJIOYeHHS BBICOKOTO OPTOKJa3a.

Ksapu obbiuno Habmwogaercd B HellPaBUJILHBIX HJIH H30METPHUHEIX 3€p-
Hax, HHOTJA4 B MHKPONErMaTHTOBOM CpPACTaAHUH C PelierdaTelM MHKPO-
KJAHHOM.

Buotut ¢ mIe0XpoH3sMOM B KOpHYHeBHX ToHax (Ngm~Nm=1,658—
1,682) Bx/IIOYEH B KPaeBLIX 30HAX MMIATHOKJIa3a H ofpacTaer nmoclelHwui,
BBEIMIOJIHAS MEXK3EPHOBbIe NPOCTPAHCTBA, YTO MO3BOJSET TOBOPHTL O BbLIEJE-
HuH OMOTHTA H3 pacljiaBa, mNOCJae TOTO, Kak OCHOBHAas Macca nJarHok/aasa
fbl1a 3akpucTaaaH3oBana. Ilo TpeuHkam cnafiHocTH H KpasM 3epeH BHo-
THT, KAAHHATPOBBII MOJeBOM IIMAT M TJarHOKIa3 B mepudepHueckux ua-
CTAX MaccHBa 3aMellaloTess MYCKOBHTOM.
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Cpeatesepuncrhie JieiiKoKkparosbie rpauutst cocroar (B %) nz maarmno-
knasa (18—34), kaanuarpoBoro nosesoro mmarta (39—46), ksapua (20—
42), onorura (0,2—0,6), MyCKOBHTa, MarHeTHTa, alaTHTa, IUPKOHA, OPTH-
ra. CTpyKkTypa mMOpPOAB THNHAMOMOP(HHO3epHHCTAS, YUYaCTKaAMH aJJIOTpPHO-
mMopdHo3epuucTas W MHKponerMmaTuroBas. Hambosee pauuue BbliejeHHs
npejcraBjedbl naarnoxkgazoMm Ne 16—I17. [lnacTHHKH TeMHO-KOPHUYHEBOTO
6unoruta Ng=~Nm==1,652—1,659 Bcrpevaorca OOBIUHO B MeK3EPHOBHIX
NPOCTPAHCTBAX, a TAKKE B BHAE BKMIOYCHHH B MHKpOKJHHe. KalHHATPOBLIA
noJeBoi mnar HaOgloLaeTcd B BHIE KCeHOMOD(HBIX KDPHITONEPTHTOBLIX
3epeH M AMeeT cJaeAylollie ONTHYECKHe KOHCTAaHTH: cNm=—6—7°, —2V=
=60—66°. Cornacno xaaccupukanuu A. C. Mapdyunna, oH omHOCHTCS
K IIPOMEXYTOUHOMY OpTOkaasdy. Kpapi npucyTcTByeT B KCeHOMOP(HBIX H
HEDPENKO M30MeTPpUuUHbIX 3epHaX. Mukporpadmnueckue cpacranus ero ¢ KaJjH-
HATPOBLIM IOJICBBIM MMATOM OO0DBACHAIOTCST Pa3BUTHEM Go/jee NMO3THHX Me-
TACOMATHYECKHX MPOLECcCOB, C KOTOPBIMH TaKMKe CBA3aHO MPUCYTCTBHE MYC-
KOBHTa, MeX3e€pPHOBOTO aan0HTa H pPelieTyaToro Mukpokauua (2V==88—-90°).

AnJIMTOBHANBIE TPAHUTBI MACCHBA HMEIOT CAENVIOIHH KOJAHYECTBEHHDI
MHHepaabupii  coctaB  (%): maarmoksasz (29), KanuMHATPOBHEIN MOJEBOH
wnatr (33), kBapu (38), GHOTHT, MYCKOBHT, MarHeTHT, alaTUT, IIMPKOH, Op-
TuT, ched. CTpyKTypa anJHTOBasl, yyacTKaMH MHKpomermMarturosas. Heso-
HaJLHBII maarnokaas copepxnt 8—109% auwoptuToBOit coctaBasiomeii. Ilo
TpPeUlMHKaM CHafiHOCTH B HEM W B MEXK3EpPHOBLIX IPOCTPAHCTBAX pPa3BHBA-
eTcsl TeMHO-KopHuHeBblil OnotHT Ng~Nm=1,643—1,649. Kaauunarposbiii
MOJeBOI uifatT npeAcTasaed NeqHTH3HPOBAHHBIMH KPHITONEPTHTOBBIMI 3€p-
HaMH M MO ONTHYeCKHM cBoiictBaM (cNm=18° 2V=—72°) omnocurca K
HepeweTyaToMy MHKpOXAuHY. KBapi BCcTpeyaercs B XCeHOMOP(PHBIX 3epHaX
H MMKPONErMaTHTOBbLIX CPacTaHHAX ¢ MHKPOKJIHHOM.

I'PaHOAMOPUTH! IHIOKOHTAKTOROU (DallMi TPAHHTOB — TEMHO-CEphIe MeJ-
KO-cpenHesepiucTbolie nopoasl (0,8—3,0 MM) ¢ HepaBHOMEpPHLIM pPacmpefene-
HIEM TEMHOUBETHBIX MHHepaJoB. KoanuecTBeHHLIH MHHepaabHLI COCTaB
(% ): nnarnoknas (40—47), kKaausaTpoBLI moJeBofl wmnat (9—23), ksapi
(—29—30), 6uorur (3—4), amputon (4—10), marwernt (o 1). Crpykry-
pa runuauoMmoptpuosepuncras. Ilinarnoxknas HabalogaeTcss B 30HAJILUBIX 3€p-
HaX, 41PO KOTOPHIX COJepKHT 27, a KpaeBble 30HB — 169, anoptuTa. 3ene-
Hasf poroBas OOMaHKa B HENPaBHJALHBIX (POPMAX 3epeH COBMECTHO ¢ (oJee
NO31HHM MeJKOUellyHUaTEIM GHOTHTOM oOpasyer KyuHble cxomnenus. Kamu-
HATPOBLIT MOJIEBOH IIMAT NPEACTABJIEH BHICOKHM OpTOkaazoMm (cNm=4—6
2V=—58—60°). M3 akueccopublXx MHHEpaJIOB BCTpedeHbl MarHeTuT, cheH
H amnaTur.

NETPOXHMHYECKIE 0COBEHHOCTI IIOPO]T

XuMHuUeOKHe aHANHM3Ll NOPOL MACCHBA H Jadible HX Iepecuera
no meroly A. H. 3aBapuikoro npuBefenn B Taba. 3 W HaHeceHbl Ha JHar-
paMmy (puc. 3). Ha amarpamme orueramBo Bu/AHO 06ocobaeHHOE mOJE TO-
YeK cOCTaBa OCHOBHBIX mopox. Ha npaBol uacTH AHarpaMMbl (IJIOCKOCTH
aSb) no Mepe yMeHblIEHHs COJEPIKAHHS TEMHOIBETHBIX MHHepasoB (mapa-
MEeTp 8) OT MOpOx AHOPUTOBOrO COCTaBa K paHOIHOPHTAM @ TPAHUTAM IUe-
JoyHOCTb Mopoxa (mapaMerp a) 3akoHoMepHo Bo3dpacraer. Ilpu stoM rpamo-
AMOPUTH IOMKUOH YaCTH MacCHBA M HX 3HJOKOHTAKTOBble (anuu XapaKkTepu-
3ylorca Ooabliedl BeIHYHHOH @, YeM B ILGHTPAJbHBIX H CEeBEPHBIX UaCTAX
maccusa. [Tourn Bce rpanoanOpHTE mepBoil Gaskl, 3a HCKAOYEHHEM IJIarHo-
FPanuToOB M JBYX 00pa3iloB TPAHOAHOPHTOB, OTHOCATCS K HOPMAaJbHO-
MYy pEnry.

Bosee mozaHme OHOTUTOBBIE TIPAaHUTE OTHOCATCH Kak K HODMa/bHOMY,
TaK M K NepechlllleHHbIM TJIHHO3eMOM THmaMm. Hakjaon BekTopos HpaBo
YaCTH AMArpaMMbl NOKA3BIBACT, YTO KOJHYECTBO U3DHTOUHONO KaJblLHsd, He
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XHUMHYECKHE AHATH3BI TPAHHTOH

Homep Ouﬁgaa::l:d g;:::;:ﬂe TOPOME! Si0: | TIO: | A j20,|Fe.0,| Fe0 | MnO MgO | caO | Na,0 K.O

1 ) 3 4 5 6 7 8 9 10} 11

OGp. 63/9. Ta66po-nopur (49,02 10,46 |19,06/1,80 |6,94 (0,11 |11,09/8,68 |1,27 |0, 18

4, OHHanbHBIH
oﬂp(_pygg&f“_ Faﬁﬁp!}—nopm 49,18 [1,16 (18,53(4,14 16,92 (0,33 |4,26 (9,72 (3,18 0,63
out E2)

. 87. 'aG6po-HopuT . y
Il)iimranmxap) - 48,73 10,97 18,79/3,95 5,66 0,24 |5,02 |10,58)3,26 |0,36

Q6p. 307. Amdudonusupo-
BaHHKIE raﬁﬁ?o (p. I/]IEH) 46,44 10,33 119,31/0,73 (5,38 [0,30 |7,93 |16,001,08 [0, 12
O6p. 66/1. Amduboausnpo-
BaHHoe rab66po u, Ma- | |
abim) po (py 46,69 |1,04 |16,40|3,19 |5,86 [0,15 [6,62 [11,17]2,71 0,57
O6p. 255/3. Ta66po-gHopur
p(r;epxoabe pvq,pl“aﬁ) P 58,40 (0,81 17,33(2,03 (4,39 |0,13 |3,38 6,58 3,57 12,04
O0p. 264/2 g 56,54 11,13 118,39(1,63 14,75 10,12 3,28.17,01 13,61 |1,69
O6p. 282/6. Tpanmutusupo- (58,84 (0,82 117,19/2,27 (4,54 0,17 (3,02 [6,37 3,69 |1,33

BanHoe radopo (p. HMus)

Oop. 282/3 » 64,97 10,36 |17,33]1,73 (2,59 (0,09 |1,55 3,80 (4,77 |1,95
06p. 201. Keapuesuiit quopur

(sepxoBbe pyu. Laii) 60,25 (0,66 (17,57|2,44 13,69 (0,12 (3,28 5,92 [2,95 |1,97
O6p. 37. Tonanur (BepxoBbe

pyu. Tlapastenbustir) 66,16 10,33 116,641,16 |2,52 0,07 |2,49 |4,59 |3,26 2,08

O6p. 261/12. Tpanoguoput
B 3HIOKOHTAKTOBOH 30He

(p- Yasbes) 64,11 (0,56 |16,18/2,13 [3,17 (0,10 |1,90 [5,01 (3,60 |2,33
O6p. 231/1. Tpanonuopur

(BepxoBbe pyu. Taii) 65,36 (0,36 (17,20/0,90 |2,01 (0,10 (1,94 |4,86 4,10 [2,925
O6p. 182, T[panogHopur

(epxosre pyu. lait) 67,56 10,25 |17,44/0,98 [1,62 (0,05 |1,79 |3,39 [3,66 2,94

O6p. 124. T'panoguopur (BoO-
Aopasjen pek Humrang-
Ka — DHTHITHAK) 67,32 [0,37 |15,38|1,47 (2,71 |0,07 |1,90 [4,04 |3,92 [2,27

O6p. 31. 'panoanopur (Bep-
Xobe pyu. Ilapamnenn-
HOTO) 66,44 10,43 |15,35(1,54 (3,23 0,08 |1,90 |4, (8 13,96 |2,15

O6p. 258/1. TpaHogHOpHT
(p. YanGes) 66,76 10,48 [15,18]1,53 |3,05 [0,07 (1,90 [3,59 |3,97 [2,76

O6p. 251. TpaHOZHOPHT
(p. Yanbes) 65,10 10,59 |14,33/0,69 (3,59 0,23 1,49 (5,71 |3,86 3,01

O6p. 33. [TnarnorpanuT (Bep-
xoBbe pyu. [Tapaanennro-
ro) 70,16 (0,22 (16,82]0,27 [1,89 (0,07 |0,97 [3,39 |3,60 2,02

O6p. 167. BuorntoBmil rpa-

HHT  (npaBofepexbe p.
Hns) 72,12 (0,25 |13,71/1,00 1,98 |0,08 (0,78 [1,19 [4,42 |3,72

OGp. 58. BuornroBmil rpa-
HAT (pyu. DunanbHb) 71,32 0,14 115,62(ge o6y|1,62 0,03 (0,79 |1,41 [3,60 |4,91

O6p. 69. BuornroBmii rpa-
HHT (pyu. DunasbHEI) 74,20 10,15 112,44} 0,76{1,98 |0,03 |0,39 |0,86 |3,51 |4,20

OGp. 547. BuorHTOBHIl Tpa-
HHT  (BOAOpasfieq  pek
Yanbes — Acubepran) 73,56 (0,21 113,04/1,08 {2,12 [0,03 0,42 |1,94 |3,83 (3,38

O6Gp. 396/1. I'paunr (mreso-
Oepexbe p. YianGes) 73,52 (0,23 (13,29/0,99 |1,80 |0,06 (0,68 |1,19 (4,75 (3,01

O6p. 298. BuotuToBHi rpa-
HUT (aeBoGepexwe p. Mius) [76,43 (0,10 |11,63/0,85 |1,11 0,07 0,33 0,45 {3,62 |5,80

OGp. 282. Buorturosuii rpa-
HAT (nesoGepesxpe p. Must) (73,22 (0,38 12,94(0,66 (2,78 0,08 [1,09 [0,76 2,94 5,16

O6p. 238. Buoruroswlit rpa-
HHUT  (BOZOpasfenl pek
Yab6es — Hus) 74,02 (0,10 (12,33/0,72 [2,15 0,13 |0,74 |1,71 |4,16 [3,44

O6p. 178. Buoturossii rpa-
HAT (npaBoGepesxne p.
Yanbes) 73,84 0,06 112,61(0,47 |2,42 |0,15 |0,62 |1,28 |4,13 [3,90




noe Hwor1-Yasbeickoro maccusea

TaGauuwa 3 (#auano)

H.0— | H,0T| P.0, | CO; Li;0 | Rb,O | Cs:0 F X K
12 13 14 15 16 17 18 19 20 21
0,20 1,06 | 0,08 |He ofH. — |He o&u.|He 06H.| — 99,75] E. B. Caaati-
cras
He o6u{ 2,19 | 0,36 — He o6u.| 0,005 » 0,02 (100,62| O. A. Kyaa-
THHA
0,05 | 1,78 | 0,69 2 He oGH.| 0,004 » 0,02 (100,04 »
He o6n.| 1,34 [He o6n.| 0,36 — |He ofH. » = 99,33| J1. H. IlaGyn
. A. Kyaa-
0,30 | 2,18 | 0,44 — He o6H4.| 0,008 » He o6H.|100, 03 rHHA
A. TI. Ande-
0.7 00T 0,46 » He o6H. » - 100, 16 poBa
= 0,88 | 0,51 0,46 = » » — 100,00 »
1,07 | 0,16 |He obu. —_ 0,01 » 0,03 | 99,50 E. B. Taaaii-
Ccraa
ek 0,61 | 0,10 |He ofn}| — 0,01 » 0,03 | 99,88 »
= 1,12 | 0,16 |He o6u] — |He a6&. » = 100,13 »
= 0,65 | 0,12 |He obH. — |He o6n. He o6H.| — 100,07| E. B. Fanaiickasa
== 0,64 | 0,08 » = 0,01 » 0,04 | 99,84 »
— 0,35 | 0,06 » = 0,01 » 0,05 | 99,53 »
B 0,72 0,11 ¥ — |He o6u.| » - 100,51 >
He o6u.| 0,69 | 0,22 » 0,005 {1 0,01 » 0,07 1100,44]| 3. @. IMapunosa
» 0,64 | 0,21 » 0,005 | 0,013 » 0,05 [(100,17 »
0,02 | 0,70 | 0,17 » 0,0035 | 0,01 » 0,07 |100,24 »
= L8 10,13 0,18 — | 0,01 » = 100,08 J1. H. 1ia6ya
= 0,60 | 0,11 (He o6l — | 0,004 » — 100, 12| E. B. l'anafickas
» 0,07 |100,14|3. @, TTapuuona
He o6Gs.| 0,64 | 0,17 » 0,0035| 0,005
» — 99,97| E. B. Tanaiickan
— 0,48 | 0,04 » =EsP00N
» 0,90 [ 0,21 — 0,0034| 0,015 |He o6u.|He o6u.| 99,65| II.'A. Kyaaruua
— 0,68 | 0,14 |He o6u| 0,005 | 0,02 » 0,04 [100,49| 3. @. ITapunosa
— 0,34 | 0,22 » 0,005 0,01 » 0,06 (100,16 »
o 0,16 [He obu.| » — 0,01 » 0,03 (100,58 E. B. Fanaiickas
— 0,49 » » — 0,01 » 0,03 (100,53 »
o 0,48 | 0,07 » —_ 0,01 » — 100,06{ JI. H. Ila6ya
= 0,17 |He o6u. » — 0,008 » — 99,65 »




O6p. 183. HameHneHHBIH
rpanutr  (npaBobepexbe

p. VisGes) . . 74,82 | 0,10[12,41| 1,06| 2,05| 0,09 0,93 0,76 3,75| 3,45
O6p. 68. BuoTHTOBLI rpanm

(p. Vawbepuxan) . . . (73,44 | 0,07|12,85| 1,06| 2,24| 0,18 0,10{ 1,14] 4,64{ 3,90
O6p. 135, T0o xe . . 73,82 | 0,13/|13,28| 1,18| 1,24 0,09( 0,27| 0,75| 4,16/ 4,08

O6p. 121. J'IenKOKpamma
rpanuTt (Bepxosbe p. Hum-

ranjaxa) . 77,01 | Ca. |11,85| 1,13] 0,90] 0,05 0,41| 0,15| 3,79| 4,53
O6p. 183. Ananr (npaBoﬁe-
pexne p. Hior) 76,80 | Ca. |11,83] 1,27/ 0,40/ Ca. | 0,11 0,60] 2,86] 5,60

Hucaosbie XapaKTepucTUK

M ofpasna S a E b l a’ i m B n 1 P Q
63/9 57,3'| 3,1 |10,8 (28,8 |.4,4 |128,9 |66,7 | — (91,1 | 0,7 | 5,3 |—2,4
238/1 60,3 | 8,4 | 8,9 |22,4 — 149]5 [34,3 .]16,2 188.8 | 1,7 (16,8 [=5;1
87 59,91 8,21 9.2 [99:7 .| —. |4134 139.9 1941937 1-1,615,5'|—5,8
307 56,2 | 2,6 12,3 28,9 | — |22,0 |49,4 |28,6 |94,5 | 0,52] 2,3 |—5,1
66/1 58,81 7,0|7,8 (26,4 | — [32,9 |43,6 [23,5 (88,0 | 1,5 (10,6 |-}5,8
256/3 68,6 |11,0 | 6,4 14,0 | — |44,3 |42,5 ]13,2 |72,8 ) 1,0 ]12,6 |-1-8,8
254/2 68,2 (10,8 | 7,4 |13,6 | — |[46,4 [42,6 |11,0 |76,5 | 1,4 |11,1 [-17,4
282/6 69,7 40,5 | 6,7 |13,1 | — 150,5 [39.8 | 9,7 {80,5 |-1,0.15,0 |--11,7
282/3 74,7 (13,3 | 4,7 | 7,3 [10,3 |54,]1 [35,6 | — 790 0,46/22,0 |-}-18,1
201 71,2 | 9,7 | 7,3 |11,8 | — |50,0 [49,5 | 0,5 |70,0 | 0,9018,7 |-}-24,7
37 75,5 11052 | 5.6 | 8,7 (11,1 |139.7 |49,2 |"— 70,5 0,36/11,1 |-+25,0
261/12 74,3 |11,4 | 5,3 | 9,0 | — 55,0 (35,9 | 9,1 {70,5 | 0,65(20,6 |}20,5
231/1 75,4 |12,4 | 5,5 | 6,7 | — [42,7 [50,0 | 7,3 |73,6 | 0,46{12,5 (20,5
182 75,8 |12,1 | 4,1 | 8,0 |33,6 |28,6 |37,8 | — |65,1 | 0,36{10,0 |-}-23,3
124 76,3 |11,8 | 4,3 | 7,6 | — |50,9 42,0 | 7,1 |73,0 | 0,44|16,1 (24,7
31 75,5 |11,8 | 4,3 | 8,4 | — [52,8 [38,2 | 8,9 |74,0 | 0,45(15,5 |-4-23,1
258/1 76,6 |12,7.1°3,7 | 8,0, | — 52,9 [39,5 | 7,6 |68,6 | 0,5016,0 [}-22,1

Mpumeuanne Komnuecto H:O B cyMMy He BXOAMT.

BXOAALLETO B COCTAB aHOPTHTOBOH COCTABJAAIOLLCH, OTHOCHTEAbIO BblIepHa-
HO B rpaHnToniax nepBoit (asul Bueipenus. Hexoropble uaMenenus 3Toi
BEJHYMHEl B OMOTHTOBLIX TPAHHTAX ONPEESIOTCS] HeOHHAKOBBIM KOJTHYEeCT-
BOM anaTHTa H ceHa B rpaHUTax pas]MUHBIX YUacTKOB MaccHBA.

Ha nesoii yactu auarpaMMul (maockocTs ¢Sb) rpaHATOHIL TepBoil da-
3bl (hOpMUPOBaHUS OTAHUAIOTCH OT FPAHHTOB BTOPOI (asbl Pe3KO MOBLILLIEH-
HBIM KOJUYECTBOM MOJIEBOIINATOBOH M3BECTH IPH IIOCTEIIOHHOM Xapakrepe
H3MEHeHHs 3TOH BeJHYMHEBl B NOPOAax IepBoH (ha3bl. DTO 0OBACHASTCA Ha-
JHYHEM HHTPATeTYPHUECKHX fIep OCHOBHOIO IJATHOK/IAa3a B NOPOAAX Tpa-
HOZHOPHTOBOrO €OCTAaBa M HX OTCYTCTBHEM B rpaHuTax.

g rpaHHTOMIOB 103KHOH uyactH Hior-YanOeilckoro maccuBa xapak-
TepHo npeobdaananue HaTpus Hag KaaneMm (n>60). IloBbimennoe coxep:xa-
HHe KaJus OTMedaeTcss B OHOTHTOBBIX I'DAHHTAX CEBEpHON YacTH MaccHBa.

Jast xaxao#t merporpaHueckoil pasHOBHAHOCTH MOPOA HMHIEKC AU(-
tdepenunannn  ([;=0pm-+A6-Ks) paccuuran no Topurony n Tarray
(Thornton, Tuttle, 1960) u nocrpoeHb BapuamHOHHEIE HATPAMMEL, TAE MO
ocH aGcuuce OTVIOXeH /4, a IO OCH OpAMHAT — Becosble komuuecTsa KO,
NayO, CaO u ornowenne KsO/Na,O (puc. 4). Ha 3TuHX amarpamMmax Xopo-
110 BHAGH Pe3KHIl Pa3pblB BeJMUMHB HHAexkca auddepeHilnallyy B HHTEPBA-
e 77—86 Mex1y nopojaMH IPaHOJHODHTOBONO M IPAHHTHONO KOMILJIEKCOB.

B noBefieHUH OTIeJLHBIX 3J1eMeHTOB C yBeldHdeHHeM [, HaMeyaeTcs Pl
ocobennocteir. Conepxanne NapQ H3MeHACTCH HE3HAUHTEILHO H OCTAETCH
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OKkoHuanue Taba. 3

12 13 14 15 16 i 17 18 19 20 21

- 0,46 » » — 0,0! » 0,03 (99,91 |E. B. lanaiickas

— 0,49 | 0,05 » —_ 0,006 » — 100, 16| JI. H. [la6ya

0,24 10,92 0,05 » 0,016 | 0,015 » 0,03 (100,03} 3. ®. [Napunosa

0,28 | 0,58 ! 0,04 » 0,012 | 0,025 » 0,02 (100,49 »

0,08 | 0,92 Cun, 0,13 | 0,008 0,02 » 0,01 100,56 »

no A. H. 3asapuyrkomy

N: oGpasua S @ (- b a’ i m’ (o n i @ Q
251 73,8 |12,7 | 3,1 |10,4 | — 39,6 | 24,0{36,4 {66,0 |0,73 | 5,2 |419,1
33 78,3 10,6 | 4,1 | 7,0 (48,0 |28,9 | 23,1 — 73,5 [0,26 | 2,9 [--31,3
167 79,7 |14,6 | 1,4 | 4,3 | 7,7 |63,1 | 29,2| — |64,7 |0,33 |18,5 [4-28,2
58 78,7 (14,5 |.1,6 | 5,2 |46,1 |28,3 | 25,6 — [52,7 [0,17 | 0,0 [4-36,8
69 81,7 (13,3 [ 1,0 | 4,0 |21,6 |61,7 | 16,7 — |55,5 |0,16 [I5,0 {{35,8
547 81,3 (12,9 | 2,0 | 3,8 — |74,2 | 17,2 8,6 |63,1 10,24 (24,1 |}-34,8
396/1 80,6 (14,3 | 1,4 | 3,7 | 1,8 |67,8 | 30,4 — |70,5 |0,24 |21,4 |4-31,2
208 81,8 |15,4 0,8 2,0 — [48,4| 25,8/25,8 [48,6 (0,08 | 0,0 {{-32,0
282 79,5 (13,3 | 1,0 | 6,2 |21,9 |50,0 | 28,1 — |46,6 |0,41 | 8,3 |4-31,4
238 81,0 |13,4 | 1,1 | 4,5 | — |57,1 | 25,7|17,2 |64,6 |0,08 |11,4 |4-34,1
178 80,6 ([4,2 | 1,1 | 4,1 [ — [66,1 [ 24,29,7 [62,0 |0,08 [ 9,7 [+3I,7
183/69 80,8 [12,6 | 0,9 | 5,7 |25,0 [48,9 | 26,1] — (62,4 [0,08 (14,8 |-}-35,5
68 80,3 115,210,6|3,9| — |[78,3| 5,0/16,7 |64,6 10,08 |21,7 |4-29,6
135 81,2 (14,7 (1,0 3,1 (20,8 [66,7 | 12,5/ — (60,4 (0,16 (29,1 [432,0
121 82,7 |14,2 | 0,2 | 2,9 |17,8 |60,0 | 22,2]| — |55,6 (0,0 |31,2 |436,8
183 83,9 113,7(10,8 1,6 | 4,0 |84,0 | 12,0 — 43,8 [0,0 |60,0 |4-39,6

NpaKTHYECKH NMOCTOAHHLIM B TPAHMTOMAAX pPA3HOro cocraBa u Bospacta. Or-
nomweine KeO/NasO pesxko mozpacTaer B 1103/HEMeNOBBIX OHOTHTOBBIX Tpa-

HHTAX 3a CUYET YBEJHUGHHH B HHX Kgo HaunGosee BeICOKHE CoepKaHusd

OKHCH KaJusi Ha0J1014a10Tes B JeHKOKPATOBBIX TpaHHTAaX M amjautax (assl
JONONHHTeNbHBIX HHTPY3HH 0 B ODHOTHTOBLIX paHHTaX, H3MeHeHHbIX npouec-
caMH [OCJEeMarMaTtHYecKoro aBTOMETACOMATO3a, UTO CBHIETEJILCTBYET O Ha-
KOIIEHHH KaJHusl B OCTATOYHBIX pacTBopax mpH (GOpPMHpPOBaHUH BepXHeMme-
JOBLIX HHTPy3uBoB. Kpoume rtoro, yBennuenne K;O, oTpaxalouiee o6myio 30-
HaJbHOCTh B PA3MELEHHH pa3JHUHBIX [0 ULEJOUHOCTH NOPOJ THXOOKeaH-
CKOPO mofCa, OTMeYaeTcs B ONHOTHMIHBIX HEeH3MEHeHHBIX GHOTHTOBLIX TpaHHu-
Tax B HalpaBJeHHH C lora Ha ceBep OT nobepexbs OXOTCKOro MOp.

C yBeanueHneM HHAeKca AH(depeHIHANHH B TPAHHTOHIAX 3aKOHOMEp-
HO yMeHbINAaeTCA cojleprKaHHe OKHCH KaJbIlHfA, HO MeXK1y NOpPOLaMH HHMKHE-
MeJOBOro H BEPXHEMEJOBOTO BO3pacTa orMedaerca paspoiB. llocneannit Ha-
uGo/Ice OTYETJIHBO QHKCHPYeTcs Ha TpeyroasHoit auarpamme K-—Na —Ca
(puc. 5), rae TouxM COCTABOB PAa3HOBO3pacTHHIX rpamnTon’lor Hior-VinGed-
CKOr0 HHTPY3uBa 000co0adI0TCH B BHIe ABYX OTIeabhbix nodeid. [Ipn stom
B BEPXHEMC/JOBBIX TPaHHTAX MO Mepe yMeHbIIGHHS COAEPKAHHA KajbLusd
HabmoaaeTcs KajaHneBas TeHNeHIHs M3MeHeHHA cocTaBa JeHKOKPaTOBO#M cO-
CTaBJAIOILEH, a B HHKHEMEJO0BOI TIpaHOXHOPUT-IVIATHOIPDAHUTHON CepHH —
HATPOBasl. DTH PA3HOBO3PACTHLIC MOPOALI XOPOLIO OTAHYAIOTCS W MO Xapak-
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Puc. 3. Tletpoxumuteckas auarpamma rpa-

uutonos Hior-YapGefickoro untpyaupa.
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Puc. 4. 3apucumMocts uaMenenuii comepanuii

okncaos  CaO, K,0, Na,O u ortHowmenus

I:0/Na;O B rpasnTonaax ot BeTHUHHLL Hi-
nekca puddepennuanun Id.

I — rpanoanopuret  (K,); 2— mnarnorpanuthl (Ki):
3 — GuoruToBhle rpanutl (Kg).
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Puc, 5. Ounarpamma Na,O—K,0—CaO Na -+ K_ .
ans  rpauutonnoB  Hior-YasGeiickoro Puec. 6. lnarpamma —7z7 8102-

HHTPYSHBA. I —rpaxoanopnTHl  (K;); 2 — NAaTHOTPAHHTEL

1 — rpanoanopnutar  (K;); 2 — nnarsorpanur (Ki); 3 — GsornTossle rpaHuth (Ka).
(K,); 3 — GuorHrToBbiil rpaHuT (K3); 44—
anant (Kz).
Na + K 0 ¢
Tepy naMeHeHus Kosdduuuenta arnaursoctu Ka =—Fp7» MoO&L b B KamA0H

u3 nux. Ha Bapuannonnoii nmarpamme (puc. 6) BHAHO, 4TO MO Mepe BO3-
pacrannsl KpeMHEKHCJIOTHOCTH MOPOJ B BepXHEMEeJIOBLIX TPAHHTOHIAX KO3(]-
(HUIMEeNT anmanTHOCTH 3aKOHOMEPHO YBEJIHUHBAETCS, a B HHXHEMeJOBOH ce-
pPHA — NOHAZKAETCH.

Taxum ob6pa3oM, OTMEYEHHEIe BbIlle pas3/HYHs IOPOJ HEPBOH H BTOPOI
daz gopmuposanua HioT-¥Yapbelickoro HHTPY3HBA 110 NETPOXHMHYECKHM
napamerpaM A. H. 3aBapuuxoro, 3HauuTeJbHBLII Pa3pEIB HX N0 BeJHYHHE
I, ¥ pa3Has lleJoyHas TeHLEHUMs B Xxoie (OPMHPOBaHHS NOPOA KamAOi
cepHyu HapAlLy ¢ APYrHMH NpPH3HAKaMM, CBHIAETEJNLCTBYIOT O NIPaBOMepHO-
CTH OTHECeHHS HX K CaMOCTOATEJbHBIM MHTPY3HUBHLIM KOMIICKCAM.

COCTAB 11 CBOUCTBA
IMOPOIOOBPA3YIONNX MITHEPAJIOB

Inarnoknas sBasercss OAHHM K3 HauGoJjee pacnHpoCTpPaHEHHLIX
MHHEpaJ0B, KOTOPHIH NPHCYTCTBYET B 30HAJbHBIX H pexe He30HAJbHBIX 3ep-
Hax BO BCeX HHTPY3HBHBLIX pasnoBuaHoctax Hior-YabGeitckoro Maccusa.
Hsyuenne cocraBa 30HAJbHBIX KPHCTAAIO0B H B3aMMOOTHOLIEHHH MeXILy 30-
HaMH NO3BOJIHJIO BBIIETHTL JBa THNA 30HAJAbHOCTH: 1) ¢ mpH3HaKkaMu pe-
30p6IHH H 2) HOPMaJbHYIO TIPEPLIBHYIO.

ITepBLli THI XapakTepu3yeTcs PeaKIHOHHBIMH B3aHMOOTHOLIOHHSMHU
MeMXIy OCHOBHBIM SIIPOM H OKpyKalouleil Oojee HaTpoBo# obojoukoi. Pe-
20pOuUNa PAHHKEX TeHepanHi NJarHoKaa3a NPOHCXOAUT HEe TOJbKO [0 NepH-
(repun 3eped, HO MPOHHKAET U JaJeKo B IeHTPajJbHble YacTH, ONpeaeass
NPHYYIJIHBEIE OUePTaHHs PEJHKTOBHIX SIEp.

CooTHolIeHHsI cOCTaBa pPe30pOHPOBAHHBEIX AAep H TepH(epHYECKHX 30H
HeoJAHHaKOBLI B IIOPOJaX Pa3HOrO C€oCTaBa. B KBapleBBIX JAHODHTAX 3HJIO-
KOHTAaKTOBOH ¢auun coctas pesopbupoBaHHOro fapa —gabpanzop Ne 55,
a nepudepuyeckoil 30Hbl — angesun Ne 38. PesopGupoBanzoe sapo Ne 54—
49 n Goaee wkucaas xaima Ne 34—32 orMmeuaiotcd B ToHanuTax. B rpamo-
ABOPHTAX DAHHSAA TeHepanusi NJarHokaasza coxepxut 46—50% axoprura
H OTYETJIHBO KOPpPOIHpPYeTCs OKpy:Kaioured 30HO# ammesuna Ne 30—35.
B nnaruorpannTtax taxue B3aUMOOTHOIIEHHSI OTMEUAIOTCS MEXJIY IJIarHoK-
aasom Ne 46 n 20. Caenyer oTMeTHTb, UTO PEJNHKTOBHIE s1pa, KaK TMPaBHJIO,
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Puc. 7. Mameuenne  comepikaHusa Puc. 8. Inarpamma coctaB —cre-

aHOPTHTA B  HMHTPATE/IYPHUCCKHX NeHb YNOPSIAOYEHHOCTH TJIATHO-
aapax (1), pesopOupyiomHEX HX 30- KJ1230B.

Hax (2), nepudepHyecKHX uaCTAX @ — rpaHThLl; 6 — KBApIeBue AHOPH-

(3), HE3OHATBHEX  NAACHOKIA34X T nes, Wtnoem y}lx -

pe3opGHpOBaHHBIE sapa; 2 — -

rab6ponaos (4). oN[He HX 30HL H HAPA HOPMaJLHOIL

a — KBaplieenle JAHOPHTEI, TOHAJHTEI, 30HaAJABHOCTH; 370]‘)3]1""9- apupl; 4 —

rpanofAMopuTh; 6 — raéopo, KpaeBhle 30HEL.

He 30HaJbHBL, a OKpyXKaiomHe HX 30HH Ne 32—35 B maaruoknIasax Nnopox
TOHAJHT-IPAHOJHOPHTOBOrO COCTABa HMEIOT YeTKO BbiDaKeHHoe 30HalbHOe
CTpOeHHe C MOHMKEHHEM COJdepKaHHd AHOPTHTOBOM cOCTaBJdlolleil B Xpae-
BHX yYacTax Jo 24—18%.

Ha csoanoit auarpamme (puc. 7) pe3y/abTaTOB ONpelesenus COCTABOB
PA3TUUHBIX 30H KpHCTaAJOB H3 rab0po H rpaHHUTOHIOB MepBOH (asbl oTYer-
JHMBO BHIHA MOYTH TPAMOJHHEHHAS 3aBHCHMOCTb H3MEHEHHS COJepiKaHHA
AHOPTHTA B AApax M pazbelaiouminx ux 30H. ONHOBpeMeHHO HaMeHsercs oc-
HOBHOCThL nepHpepuyecknx 4acreji 3epen miaruoxiaasa. Obpaniaer BHHMA-
HHe CXOACTBO COCTaBOB pPe30POHPOBAHHLEIX $LEP IJIATHOKIA3a B TPAHHTOH-
nax nepsoft Gasel GopMHPOBaHHST H B He30HAJbHBIX 3epHax u3 radbpo-io-
PHTOB.

B GoubluuHCTBe c/AydaeR IWIATHOK/IA3LI HMEIOT HOPMAJLHYIO IIpPEephiB-
HYI0 30HAJbHOCTh € OTYETAHBHIMH KOHTAKTAMH MEXIY 30HAMH, AAPO KOTO-
PbIX B JHOPHTAX MpeACTaBIeHO aHleanHoM Ne 48, B ToHmalMTax, rpaHolHO-
pUTax M miaargorpaHutax — apgesuHoM Ne 38—30, B OHOTHTOBBIX I'paHHTAX
onuroknazom Ne 24—18. ITo cocTaBy OHM HECKOJbKO OCHOBHEE WJIM PABHEI
30HaM Pe3opiupyoUHx PeAUKTOBbIE 1pa.

KpaeBrele 30Hbl cofepXar 34—36% anopTHTOBOH cOcTaBAdlonled B
KBADUEBBIX NHOpHTAX, 24 — B ToHanutax, 22—I17 B rpauoguopurax, 20 —
B maaruorpaturax u 12—8Y% B GuoruroBeIXx rpamnurax. Bosee natpoBas
anpbuT-01Hroxaasosas (Ne 15—7) oropouka B nopofax rpaHoLHOPHTOBOrO
coctaBa u annbutoBasg (Ne 5—3) B rpanurax oGLIMHO OTMEYaeTCH HA KOH-
TAKTe 3epeH IIACHOKJIA30B ¢ Ka/aH-HATPOBHIM I0JEBBIM LINATOM.

BaxublM napaMeTpoM, XapaKTepuayloUlUM CTPYKTYpHOe COCTOAHHE
IJIATHOKJA30B, SBJASETCS CTeleHb ynopsmoyeHHocTH. J[lapnbie onpenenaenns
sTol Beauunusl, no anarpamme A. C. Mapdynuna (1962), noxaswiBaior,
YTO PeNuKTOBble fAApAa OCHOBHOTO INIANHOKJAa3a, TaK e KaK M He30HaJbHble
sepHa B ra00po-HOpHTaX, XapaxkTepH3ylorcd HanboJee BHICOKOH CTeleHbIO
VIOPSIIOYEHHOCTH, KOTOpas Hurje He onyckaercs Hike 1,0 (puc. 8). B kop-
POANRPYIOHIHX HX 30HaX M 3epHaxX HOpMaJbHOil BPEpLIBHON 30HAILHOCTH OHA
Bapeupyer B npeilenax ot 0,5 mo 1,0. Ilpn cpaBHenuu creneHH ynopsioueH-
HOCTH B PasJuyllblX 1O COCTABY 30HaX B Npeletax €IWHOr0 MOHOKPHCTAJIa
B 0OJBIIHHCTBE CAVYAeB OTMEUAETCH yMeHbIIeHHE 3TOH BENHUHHLI OT LEHT-
pa kK nepudepnn HIM OHA OCTAETCH NPaKTHYECKH HOCTOsiHHOM. B 1enom ke
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MOXHO TOBOPUTb O OoJiee BHICOKOH CTPYKTYPHOH YNOPAJ0UEHHOCTH PaHHHX
refepannii nJiariokJgasa H NepexoiHoil —B 0ojee MO3JAHHX BbLLICTEHHIX.

OTHOCHTENBHO NMPOHCXOMKILEHHS KOPPO3HOHHBIX B3aHMOOTHOMIGHUH MeK-
Ay IIarHOK/JIa3aMH pasHoro €ocTaBa CYHUIECTBYET HECKOJIBKO TOYEK 3PeHHA.
Hantosee pacnpoctpaneno o6bsacHeHHe HX 06pA30BAHHS PE3YJabTATOM ac-
CHMMJIANHE MarmMo#l BMentalomux nopoa. 2. II. Msox u 0. B. Kasunpx
(1959) Ha ocHOBaHHH H3yYeHHS naarHok/aasos Msao-Uanckoit #HTPY3HBHOM
CepHH MPHILIH K BBIBOJLY, 4TO Pe3opOiis BO3MOKHA TOJBKO MeXIy nJAario-
KJ1a3aMH PasiHUHOro CTPYKTYDHOrO THNA, NPAHHLEI KOTOPHIX COOTBETCTBYIOT
30—35 u 709% anoprura.

Bauc (Vance, 1965) onucan «ndTHHCTYIO» 30HAJLHOCTL NJATHOK/IA30B
i3 MHTPY3HBHBIX M 3(QQY3HBHLIX NOPOJ, B KOTOPLIX KOPPOJHPOBAHHOE $IPO
1 OKpy:KalollHe 30Hbl OTHOCATCH K OJIHOMY CTPyKTypHOMY Tumy. Iipn sTOM
pasbeleHHBle AApa OH paccMaTpPHBAeT KaK PeJHKTH HHTPaTeIypHUCCKHX
BKPANJIEHHUKOB, KPUCT2/JH3VIOMMUXCH M3 paciiaBa Ha GoJbIHX raybuHax.
Pezop6uusi nx 00ycJ0B/JIeHA MajeHHEM THAPOCTATHYECKOrO NaBJEHHS IPH
10J/beMe BOTOHE/OCLIIIEHHONH MarMbl B BepXHHE TOPH30HTBI 3€MHOH KODLL.

®pesep (Fraser, 1966) B aumcryccuu O NMATHHCTOH 30HAJILHOCTH, OIH-
canuofi Baucom (Vance, 1965), npunepkuBaercd MueHHs o6 oOpasoBaHHA
£e BCASACTRHE METACOMATHUECKOTO 3aMellleHus OCHOBHOTO IiarHoxJjasa 0o-
Jiee KHCJBIM IpH ABycTOpoHHeH nuddy3uu. B cBeTe 3THX npeacraBienuil pe-
30p6MpPOBAHHLIC fZpa NJATHOKJIA30B IPAHHTOHI0B nepBOH (pasnl BHeLPEHHA
Hior-¥Yasbelickoro MaccuBa, I0-BHIHMOMY, CIelyeT paccMaTpUBAThL KAK HH-
TpaTedJypuyecKkie BKpamJeHHHKH. JlajabHellllee pacTBOpeHHe HMX H 1ocJe-
aylomasi KPHCTalansanusi Oojee KHCABIX 30HAMBHHIX IIaTHOKJa30B 0Oyc-
JOBJCHEl H3MeHeHHeM TepMOIHHAMHYECKHX VCJIOBHI NPH NOCTYIJIEHHH BO-
JLOHEHACHIIEHHOW MarMbl B OJIM3MOBE) XHOCTHYIO KAMEpY.

Kopposzus naarnoknaasza Ne 21 ans6mutoM B GHOTHTOBLIX TpaHuTax 00yc-
JIOBJeHa Ooslee MO3JHHM MPOLECCOM MOc/JeMarMaTHYeCKOH MeTacoMaTuue-
cKoit aabbuTH3anuu. Hu3kasd cTeneHb ynopaIoOuYeHHOCTH CPeLHHX H HepHpe-
pHYECKMX 30H INIaruok/a1asa, BEPOSTHO, CBsI3aHa ¢ OTHOCHTEIbHO GHICTPOH
KpUCTaJAN3anyeli TPAHHTONUAOB B YCJAOBHAX MajaorayOunuoro GhopMuposa-
HHUST MHTPY3UBA.

Amdubos MHUPOKO pacnpocTpaHeH B rPaHHTOMAAX MepBOil ¢asu dop-
MHDOBAHHST MACCHBA U MOJHOCTBIO OTCYTCTBYET B 103JHHX GHOTHTOBBIX I'pa-
uaTax. CTpyKTypHble B3aHMOOTHOIUEHHS POTOBOH OOMAaHKH C JAPYTHMH IIO-
polloobpasyoluME MHHepaJaMHi, paccMOTpeHHble BhIEe NpH nerporpaduye-
CKOM ONIMCAHHM 1OPOJ, CBHIETEJbCTBYIOT O [KPAaTKOBPEM@HHOM H OTHOCH-
TEJLHO paHHeM BhIEJCHHH €€ MO OTHOWeHHI0 K GMOTHTY, KaaHHATPOBOMY
NIOJEBOMY IUNATy M KBaply B TpaHOJHODHTAX CEBEepPHOH YacTH MacCHBA.
B rpanoanopuTax IOXKHOM YacTH MaccHBa HaGJII0LAeTCs IJAUTE]bHAS KpH-
crajanausanust amdunbéosa coBMecTHO ¢ OGHOTHTOM, aJabOHT-OJHIOKIA30M H,
BO3MOKHO, KaJHHATPOBLIM MOJIEBLIM IUNATOM, TaK Kak B MOC/AeJHHX BCTpe-
YEHBl BK/IONEHHH CJETKa KOPPOAVPOBAHHBIX, a TAKKE XODOWO OrpannyeH-
HBIX KPHCTaJJ0B pOrosoi ooMaukn. B ra66po-nopurax ampubos HMeeT Me-
TaCOMATHUYECKHI TeHe3Hc.

XuMuyeckue aHaau3bl aM(uGOJOB H HX KpHCTAJJIOXHMHYecKHEe (opmy-
Jbl, nepecunTaHusle no KatuonHomy wseroxy (M. 1. Bopueman-Crapblike-
BHY, 1964), npuBefeHs B Tab. 4.

JI. JI. ITepuyk (1970) ycraHOBHI 3aBHCHMOCTh PacnpeleseHusd KaJbIHs
B cocymlecTBylominx amdubonax B naaruokjgasax or remneparypst. C poc-
TOM TeMIlepaTyphl aM(HOOJ NOCTOAHHOH XKaJbLHEBOCTH COCYIIeCTBYeT CO
Bce Gosiee OCHOBHBIM IIarnokaaszoM. CpaBHeHHe Ka/bLHEBOCTH aMpuboia
(Xé;“" ety g:l-i- K ) H3 OJHOTHIHHIX TPAHOIHODPHTOB, PACHOJIOXKEHHBIX
B PasHbIX YYaCTKaX MacCHBa, TOKa3bLBAET POCT BTOH BeNW4YHHBI B NOpoOJAX,
B JOKHOH YacTH MaccHBA NPH OJHOBpeME@HHOM YMEHbIIEHHH OCHOBHOCTH CO-
CYUIECTBYIOUIETrO C HUM I1arHoknasza (raba. 5).

8 3aka3z Ne 541 33



Tabaupa 4
Xumnuecknii cocrap amipud0a0B

No 06pasna

KomnonedT
201 37 261/12 231/1 I 182 | 31 258/1 251 63/9
Si0, 46,86 47,68 47,17 | 47,96 [49,00 |47,96 [48,03 |48,48 [49,33
TiO, 1,32 0,96 1,59 0,68 |0,98|1,01]1,60]1,24]1,00
ALO, 6,92 6,69 6,88 5,84 |4,74|5,14|6,02|5,92| 6,25
Fe;0; 383 4,22 4,58 3,34 (3,75{5,9 (3,37 | 4,001 3,32
FeQ 11,15 11,86 10,49 10,06 | 9,70 [10,47 |10,43 (10,24 | 9,16
MnO 0,40 0,57 0,51 0,80 | 1,03 0,66 | 0,47 | 0,54 | 0,20
MgO 14,14 13,33 13,41 14,43 |14,36 [12,17 [14,61 [14,24 |15,64
Ca0 11,29 | 11,47 11,85 | 12,00 |11,73 [12,47 11,55 [12,30 |12,45
Na;0 0,74 0,74 0,67 0,80 | 1,15 1,00 (1,13 (0,63 (0,52
1‘20+ 0,71 0,45 0,60 0,61 |0,52|0,58]0,65]|0,43| 0,28
i‘_ﬁ% 947 1,56 1,87 2,45 19,63]260]2,07]1,49] 1,87
Rl; 0,0008 0,0008 He o6n. [He o6mn. —  |He o6u.|He o6u. [He 06u.|He oGu.
e 20 He o6u. |He oGH. » » — » |0,004 » »
P‘S:’O » » » » — » |He o6u. » »
F205 = 0,22 0.3 | 0,70 |o0,600,15]0,32 0,49 | 0,24
o 0,22 0,20 0,19 0,15 |0,15]0,230,33]0,22/! 0,05
- 2 0,07 He o6n. — He ofu. — — —_ — —
nﬂ- 199,95 99,95 100,19 | 99,82  |100,34|100,34|100,58|100,22|100, 31
‘}fi"’g““ 0,09 0,08 0,08 0,06 | 0,06|0,10](0,13| 0,09 | 0,02
= T
Cymma | 99,8 99,87 100,11 | 99,76 100,281100,24[100,45 100, 11|100, 29
Kpucraarsoxumuueckue gopsyast ampusoros
Ca 1,74 1,77 1,85 1,89 1,84 [ 2,00 | 1,73 | 1,91 | 1,90
Na 0,21 0,21 0,19 0,23 (0,33(0,29(0,31 (06,17 0,14
K 0,12 0,09 0,11 0,11 0,09 | 0,11 | 0,12 | 0,07 | 0,05
X 2,07 2,07 2,15 2,23 | 224|240 |216]2,15] 2,09
Mg 3.07 2.88 2 91 3.16 {3,14(2,72(3.15 3,08 3,32
Fel+ 1.35 1,44 1,28 1,24 1,19 | 1,31 [ 1,26 | 1,24 | 1,09
Mn 0,05 0,07 0,06 0,10 |0,13]0,08|0,06(0,06|0,03
Fed+ 0,42 0,45 0,51 0,37 | 0,42 (0,67 (0,37 | 0,44 | 0,36
J%}YI 0,11 0,16 0,24 0,13 |0,12]0,22 0,16 | 0,18 | 0,20
1 _ —_ = — — S — — P
¥ 5,00 5,00 5,00 5,00 |{5,00|5,00(5,00(5,00]5,00
Si 6,79 6,91 6,87 7.05 |7,19]7,20|6.96|7,04| 7,03
Ti 0,14 0,10 0,18 0,08 |o0.11|we,1210,17 0,13} 0,11
APY 1,07 0,99 0,95 0,87 0,70 { 0,68 { 0,87 | 0,83 | 0,86
Z 8,00 8,00 800 8,00 | 8,00]|8,00]|8,00]8,00]8,00
6] 21,27 | 21,46 2180 | 21.75 [21.96 |22.61 (21,55 |21.85 |21.49
(OH) 2,63 9,44 2,10 2,18 1,97 | 1,28 | 2,30 | 2,05 | 2,49
0,10 0,10 0.10 0,07 {0,07|0,1L | 0,15 | 0,10] 0,02
i 24,00 24,00 24,00 24,00 24,00 |24,00 [24,00 |24,00 |24,00
12 36,6 39,6 351 357 33,9 2,1 34,1 135,83 |30,4
K 23,7 23,8 28,5 23,0 26,0 33,9 [22,7 [26,2 [24,8
K-+Na 36,3 30,0 36,7 32,4 21,4 27,5 [27.9 [29.1 |26,3
K——-—;{Na 0,28 0,26 0,25 0,34 | 0,51{0,44 | 0,41 |0,23] 0,18
Kal 9,2 8,9 9,4 7,8 6 Asinol 8l g Yoo

MpuMeyanue AnaausupoBanibie ampuGoan: o6p. 201 — H3 KBapUeBLIX AHODPUTOB CeBepHOR
wacTH MaccHBa (Beépxosbe pyu. [aii); oGp. 37 — a3 ToHanuroB LEHTPAJbHOH HACTH MaccHBa (BepXxoBbe
py4. IMapanneasnoro); oGp. 261/12— u3 rpaHoAHOPUTOB 3HAOKOHTAKTOBOH 30HBI I0XKHOH HaCTH MaccHBa
(p. ¥YasGes); obp. 231/1 — n3 rpasoaHopHros, oGoralleHHbIX TEMHOUBETHBIMH MHHEpPATaMH CeBEPHOR
yacTH MaccuBa (Bepxobbe pyu. Tail); ofp. 182 — u3 rpanoaHOpATOB CEBEPHOl uMacTH maccHpa (BoXopasgen
pyda. Mepkyphit — Hiot); o6p. 31 — H3 rpaHOAHOPHTOB LeHTpaabHON uacTR MaccHsa (Bepxosbe pyu. [la-
panaeasyoro); obp. 258/1 w 251 — M3 rpaHOAHOPHTOB [OXHofl uacTH Maccupa (p. Yanbea); ofp. 63/9 —
H3 MeracomaTHyecKoll kuanl B raGGpo-noputax (pyu. ®Punaasubii). Anaawraka: obp. 258/f — E. B. Ta-
nafickan; o6p. 201, 37—T. T. MartpocoBa; oGp. 261/12, 251, 63/9—3, ®. Ilapnmnosa, oGp. 2311,
31 — M, A, Caenuosa, 182 — I, A. Kyaarusa,




Ta6aunma 5
Cpapuenne KanbuueBocTH amdpubonoB B rpaHOHOpHTAX

Ca/{Ca+Na-+K)
ITopona b WA 1
Amdbnton TTnarnokytas

Ipasoanoputst  cesepHolt

YACTH WHTPY3UBA : 0,80—0.83 23—35 530—440
Fpanonuopnrel  10:KHOM
yactH MHTPY3HBa . . | 0,80—0,88 | 20—26 440

* IlpH BLIUHCIEHHH KaabUueBocTH aM(pHOGOMOB B CBA3W C NPHCYTCTBHEM

;rgngng BKIIOYEHHN anatita H3 ofwero koauuectsa CaO BHIYHTANOCH
'y V5.

[Tonyuentibie TeMnepaTypbl KpACTAJJAH3alMH PABHOBECHON mapu amdu-
00J1 — NJ1arHOK/Aa3 ABHO 3aHHIKEHBI, HO OTHOCHTEJbHble UX 3HAUEHHS B Pas-
HBEIX YU4aCTKaX MacCcHBA TOBOPAT O CPAaBHUTENLHO GOJee BHICOKHX BeJIHUHHAX
HX B PPAHONHOPHTAX CEBEPHOH YacTH, YTO BIOJHE COLJIACYETCS ¢ paHHHMH
BBIIETEHIAMHE M3 paciylaBa COCYLIECTBYIOMHX aM@u60a1a H OCHOBHOIO INIa-
rHOKJIa3a. Accounanusi POroBbIX 06MAaHOK (Xé;"q’:0,84—0,86) C OCHOBHBIM
IJIaTHOKJIA30M OTMEUAeTCA B KBAPIEBBIX AHOPHTAX M TOHAJHTAX. BamHBHIM
napaMeTpoM  TeMHOLBETHBIX  MHHEpaJioB  ABJAETCA HX TJAHHO3EMH-
CTOCTb, M3MEHCHHE BeJHYHHBI KOTOPOH TECHO CBS3aHO C PEXKHMOM KHC-
JIOTHOCTH — LILEJTOYHOCTH H TeMIiepaTtypoil kpucraiausauun (Mapaxyiies u
Tapapun, 1965; HIkoxzuuckuii, 1970).

Cpasuenne aM(puG0I0B M3 NPAHUTOHI0B PA3HOrO COCTABA TIOKA3bIBAET,
YTO HauboOJee BLICOKHE 3HAYeHHs Ko3(P(UIHEHTa IMTHHO3€MHCTOCTH, DaBHBIE

A 3}
8,9—9,4(1(_:\1 b e Mg—:—Fe ey oog e 100%), XapaKTepHbl J1/isi POTOBLIX 06Ma-

HOK IIOPOJ 3HJOKOHTAKTOBLIX (pauuii. B manpasseHHu ¢ ceBepa ma 10T B OI-
HOTHIIHBIX TPAHOAHOPHTAX BeJAMYHHA T[JIMHO3EMHCTOCTH MOBBLIIAeTCH OT 6,4
1o 8,0 (cm. taba. 4). C yBeanuenneM rJMHO3eMHCTOCTH OTMEUAaeTCS YMeHb-
e

HIeHHe OTHOMIeHUS (N_aA_'I-I_{) H POCT KaJHeBOCTH (K —|I—<Na)'

Obmas xene3ucTocTs aM(uGOTOB B TpaHHTONIAX NepBOi (ass BHE.-
penns Kosebaercs B npefenax 33,7—42,1% u Menbuie o0uieil JKeJe3UCTO-
¢t mopoja. Ona Beerja MeHblle H 00meil KeJe3UCTOCTH COCYIIECTBYIOILE-
ro GUOTHTA.

Meracomatnueckuit amdudon B raGObpo-HOpUTAaX XapaKTepHayercs ca-
MBIM HH3KHM OTHOLICHHEM i ;{ > H OTHOCHTEJIbHO BHICOKHMH 3HAYCHHAMH
kos(duienta ranmosemucroctn. Obmas xexeaucrocts pasHa 30,4%.

buotur, [lna nsydenus coctaBa OHOTHTOB OBIJIO BHIIOJHEHO 22 XUMH-
UeCKHX aHaJu3a MOHOMUHEpaJbHBIX Tpob6 M3 pasiHuHLIX nopoj (raba. 6),
KOTOpbie OBLIH TepecuuTaHsl Ha KpUCTaAdOXHMuYeckne GHOPMYAH 1O KaTu-
omnomy meroay (M. II. Bopueman-Crapoinxesnd, 1964). Ilpu cpaBHenuu
KpHCTAaLIOXHMAUecKHX (opMya GunotuToB obpamiaeTr Ha ce0si BHUMaHHe
JOBOJIBHO HU3K0e colepxanue amomunus. A. A. Mapakymes u M. A. Tapa-
pun (1965) noxaszanu, uro usomopduam Mg-+Fe — Al uapany ¢ usoMop-
puzmom Al— Si oObsAcHAeTCd JABYMs OCHOBHBIMH IPHUHHAMH: DEXKHMOM
KHCJOTHOCTH — IIeJOYHOCTH H TeMIepaTypoH KPHCTaNIH3aIHu.

ITo XKene3ncToCTH M TVIMHO3€MHCTOCTH BBIACNAIOTCS TPH OCHOBHbIE
pynibl GHOTHTOB: OTHOCHTEJLHO MarHesHasbHble —H3 HIKHEMEJTOBBIX I'Da-
HOJAOPHTOR H HX H0oJee OCHOBHBIX (hpaldaJbHBIX DAa3HOBHIHOCTEH; BBICOKO-
FJIMHO3€MHCThIE — H3 TIJIATHOIPAHNTOB M 6oJee KeJe3ucThle ¢ MHPOKHM JHa-
TmazoHOM KojeDaHHi IKeAe3HCTOCTH M IMIHHO3eMHACTOCTH — H3 BepXHEeMeJo-

Bbix GHOTHTOBBIX rpamnToB. Ha mmarpamme A. A. Mapakymesa u M. A. Ta-
i M B
papuna (1965) 'f\_ll -~ %ﬁl TOYKH COCTABOB aHAaJH3HPOBAHHBIX OHOTHTOB
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9e

TaGauna 6
Xumuueckuii coctas GHOTHTOR

Komnonent | 255/3 | 254/2 | 282/6 | 282/3 | 201 a7 261/12 | 23171 182 124 31 258/1 | 33 167 58 547 [396/1 | 183 298 238 | 177 68
Si0, |36,42 (36,14 |36,14 (36,19 (36,24 36,83 (34,76 |36,51 |36,71 (36,26 (36,24 35,87 (35,89 33,90 [35,04(35,22|34,80[35,56|35,88|34, 9134, 76|34, 18
TiOp | 4,64 | 4,72 | 2,58 | 2,88 | 3,90 | 3,03 | 4,65 | 4,08 | 3,73 | 3,84 | 3,84 4,60 ) 2,62 ) 3,88/ 3,19| 3,94 3,77] 3,06) 3,05] 4,17 4,05 3,53
AlyO; 12,36 |13,31 [14,30 |14,25 |14,28 |14,82 |12,69 |13,55 |14,35 [13,80 |13,63 12,71 (16,95 13,30 (13,46|13,81|16, 18|11,47|15,81/13,87|11,99]11,29
Fe;03 12,91 | 6,11 | 5,62 | 5,86 | 4,20 | 4,81 | 4,73 | 6,11 | 5,26 | 5,44 | 6,57 7,69 | 3,20 | 8,49| 5,21| 7,33| 6,94] 5,19| 4,11| 4,41| 5,05| 6,32
FeO (17,98 (15,09 114,66 (14,45 (15,99 |15,85 (15,89 [13,58 114,03 115,09 14,09 12,32 116,72 (16,25 (24,6717, 28(12,58(22,23/14,37]16, 0018, 71120, 67
MnO (0,14 | 0,23 | 0,41 | 0,67 [ 0,77 [ 0,78 | 0,37 | 0,50 | 1,20 | 0,34 | 0,39 0,32 ) 1,63 | 0,88 1,05| 0,70| 0,70| 0,89] 0,84 0,79| 0,55 0,87
MgO 11,87 |11,41 |12,23 [11,72 |12,09 |11,81 |12,84 |13.52 |12,48 12,2112,31 112,99 | 9,87 |11,07 | 4,68| 8,34|11,89| 6,94 12,45/11,99)11,08] 9,55
Ca0 | 0,57 (0,43 ( 0,76 ( 0,30 { 0,43 { 0,36 | 0,60 { cx. { 0,79 | 0,90 | 0,30 0,60 [ 0,57 [ 0,90 0,93 0,30 0,60] 0,76 H/o6u| 0,75( 0,91( 0,60
Na0 | 0,16 | 0,18 | 0,24 | 0,21 [ 0,20 | 0,14 | 0,35 | 0,10 0,17 | 0,12 | 0,21 | 0,25 | 0,33 | 0,22 0,26/ 0, 16| 0,23 0,20 0,12 0,27 0,29 0,25
KO |8,70 | 8,65 | 9,01 | 9,06 | 9,02 | 9,03 | 7,12 | 9,50 | 8,24 | 7,68 | 8,02 8,02 | 8,81 | 6,77| 8,67| 8,46| 7,67| 8,44| 8,35| 7,65 7,58 7,33
H,0F | 3,88 | 3,59 | 3,50 | 3,68 [ 2,27 | 2,26 | 5,22 | 2,34 2,54 | 3,57 | 3,72 | 4,47 | 3,18 | 4,13 2,41| 3,45 3,60( 3,71 3,26 4,45 4,13| 3,88
Li;0 | 0,01 | 0,01 | 0,01 | 0,02 |0,041 {0,037 | 0,04 | 0,01 | 0,05 0,04 10,032 10,060 | 0,024/0,090 |0,060[0,026| 0,11| 0,05| 0,12 0,12{ 0,06 0,07
Rb:0 | 0,077]0,056 | 0,06 | 0,09 | — 0,036 | 0,04 |0,036 0,031{0,037 {0,050 |0,050 | 0,021|0,040 0,075(0,060|0,055| 0,12| 0,06{ 0,05| 0,06| 0,05
Cs90 |H/oGn. | H/oGu| H/oGn|H/o6k|H/06n|H/o6u|H/o6u | H/o6u|H/061{0,002 0,008 0,002 H/06u0, 005 {0,004|0,005(0,002| 0,004} 11/06m|H/06u| H/o6u| H/o6x
P:0s | 0,36 | 0,31 | 0,28 | 0,088| 0,05 | 0,06 | 0,10 | 0,26 | 0,07 | 0,15 | 0,14 0,13 | 0,11 | 0,15 |0,025] 0,13| 0,15} 0,30 0,41| 0,43| 0,13] 0,20
F 0,02 | 0,06 | 0,25 | 0,42 |.0,25 | 0,30 | 0,35 | 0,43 | 0,38 | 0,37 | 0,37 | 0,54 0,31 ] 0,94 0,93| 0,50| 0,92/ 1,30| 1,56| 0,72| 1,09 1,26
z 100, 10/100,30{100,05{99,88 (99,79 |100,16/99,75 {100,52(100,03/99,94 199,91 100, 62/100, 23101, 01 {100,909, 70| 100, 19]100, 22|100,21 100,58(100,43{100,10
Ilonpasks 0,01 | 0,03 | 0,10 D,ITJO,U 0,14 1 0,15 | 0,18 1 0,16 { 0,16 | 0,16 | 0,23 0,14 0,39 0,39 0,21 0,39 0,55( 0,66/ 0,30 0,46{ 0,53
Cymmail00,09100,27| 99,95 99,71| 99,68/100,02| 99,60|100,34| 99,87| 99,78| 99, 75/100,39 100,091100,62 [100,51{99,49]99,80(99, 67|99, 55(100,28(99, 9799, 57




K

0,86
Na 0,02
Rb 0,008
(H;0) | 0,02
Ca 0,05
X 1,00
Mg 1,38
Fe2+ 1,18
Mn 0,01
Li 0,003
Feit 0,17
0 o e
Ti 0,26
¥ 3,00
Si 2,85
AllY 1,14
Ti 0,01
Z 4,00
(0] 10,56
OH 1,43
F 0,005

yacTH MaccHpa; oOp. 182 — H3 TpaHOAHODHTOR cesepHOil uacTH MacchBa (BOAOp
(Bepxonwe pyu. [lapanneannoro); oGp. 258/1 — H3 rpanOAMOPHTOB OMHOH dYACTH
%2 GWOTHTOBLIX TPaNHTOB CeBepHON ¥acTH MaccHBa (npasolepexbe p. Hiot); abp.
HH3HPORAHHBIX TPAHHTOB CeBepHONl yacTH MaccHea (nesolepessse p.
GHOTHTOBBIX FPaHUTOB Bodopasfena pek Hua — YanGes; oGp, 177,

0,86
0,03
0,006
0,06
0,04
1,00
1,33
0,98
0,02
0,003
0,36
0,03
0,28
3,00
2,81
1,19
4,00
10,80
1,19
0,01

0,90
0,04
0,009
0,06
1,01
1,42
0,95
0,03
0,003
0,33
0,12
0,15
3,00
2,81
1519
4,00
10,63
1,31
0,06

0,91
0,03
0,009
0,03
0,02
1,00
1,37
0,94
0,04
0,01
0,35
0,12
0,17
3,00
2,82
1,18
4,00
10,64
1,26
0,10

0,89
0,03

0,04
0,96
1,38
1,03
0,05
0,01
0,24
0,06
0,23
3,00
2,77
1,23
4,00
10,52
1,42
0,06

0,88
0,02
0,004
0,03
0,93
1,34
1,01
0,05
0,01
0,28
0,14
0,17
3,00
2,81
1,19
4,00
10,52
1,41
0,07

Kpucraraoxumuiecskue gopsyast 6uoTuTo8

0,71
0,06
0,004
0,18
0,05

1,00

1,49
1,04
0,02
0,01
0,27
0,17
3,00
2,71
1,18
0,11
4,00
10,53
1,38
0,09

Mpuseuanne AdaausHposaunse GHOTHTH: 0o6p. 255/3,
(p. Hus); o6p, 201 — u3 ksapieBLIX LHOPHTOR CEREPHON nacTH MaccHsa
o6p. 261/12— 13 rpaHOLHOPHTOB SHAOKOHTAKTOROH 20uby joXuol wacTd Maccusa (p.

rpanutos (p. YanGepukaH),

L8

Aunanntukn: oGp, 282/6, 282/3, 261/12, 231/1, 183, 238, 177, G8 — 3. ¢, ITapnwoma; ofp. 201, 37,
M. A. Caennosa; obp. 255/3, 254/2 — 1. A, Kynaruua,

0,92
0,02
0,004

0,94
1,53
0,86
0,03
0,003
0,35

0,23
3,00
2,78
1,22
4,00
10,54

35

0,80 | 0,76
0,03 | 0,03
0,003] 0,004
— | 0,14
0,06 | 0,07
0,89 | 1,00
1,42:1 1,41
0,89 | 0,97
0,08 | 0,02
0,01 | 0,01
0,30 1 0,32
0,08 | 0,05
0;22 10,22
3,00 | 3,00
2579112480
1,21 11520
4,00 | 4,00
10,55 |10,67
1,36 | 1,24
0,09 | 0,09

0,79
0,03
0,005
0,155
0,02
1,00
1,42
0,91
0,03
0,01
0,38
0,03
0,22
3,00
2,80
1,20
4,00
10,65
1,26
0,09

254/2 — m3 TaGlpo-AHOPHTOB

(BepxoBhe pyd. Tail); o6p. 37 — i3 TOHAJANTOB UEHTpPaNbHOI

YaslGen); olp.

0,79
0,04
0,005
0,12
0,05
1,00
1,50
0,80
0,02
0,02
0,45
0,21
3,00
2,78
16
0,06
4,00
10,74
1,13
0,13

0,87
0,05
0,002
0,03
0,05
1,00
1,14
1,08
3 4
0,006
0,19
0,33
0,15
3,00
2,78
1,22
4,00
10,66
1,27
0,07

(BcpxoBLe  pPyu.

0,67
0,03
0,004
0,22
0,07
1,00
1,28
1,05
0,06
0,03
0,50
0,08
3,00
2,64
1,21
0,15
4,00
10,49
1,28
0,23

Tait

Yasben); o6p. 231/1 —n3 rpanoaHOpHTOB
Mepkypnii-Hior); o06p. y

asjgen pyd.
Macchsa (p. YasGes); oOp. 33 — i3 NAarHOrpaHuTOB (BepXOBLE D
58, 547 — M3 GHOTHTOBBIX TPAaHHTOB MeKAypeubs YabOGes — AcHOeprau; oGp. 39/l —u3 rpefise-

124,

0,88 10,86 10,76 | 0,88/0,82 0,77 |0,77 [0,75
0,04 10,03 (0,04 | 0,03|0,02 |0,04 {0,05 0,04
0,007)0,006(0,006| 0,01|0,005|0,005(0,006{0,005
— 10,08 0,14 | 0,02i0, 155|0,125|0,10 |0, 155
0,08 (0,02 [0,05 | 0,06 — 0,06 |0,08 |0,05
1,007)1,00 11,00 | 1,00]1,00 |1,00 [1,00 |1,00
0,57 (0,99 (1,36 | 0,85(1,42 (1,40 (1,31 [1,14
1,68 (1,16 10,81 | 1,52(0,92 |1,05 |1,23 |1,39
0,07 10,05 10,05 | 0,06{0,05 0,05 0,04 0,06
0,02 |0,008/0,03 | 0,02|0,03 |0,003[0,02 |0,02
0,32 10,44 10,39 | 0,33|0,24 |0,26 |0,30 |0,37
0,14 (0,11 (0,14 | 0,08/0,16 | — | — | —
0,20 (0,24 (0,22 [ 0,19/0,18 [0,24 |0,10 {0,02
3,00 13,00 13,00 | 3,00]3,00 |3,00 |3,00 |3,00
2,85 (2,81 (2,67 | 2,92|2,74 |2,72 2,74 |2,74
1,15 1,19 |1,33 | 1,08]1,26 [1,28 |1,12 [1,07
e e R WPl e ok va ik o
4,00 (4,00 (4,00 | 4,00/4,00 |4,00 |4,00 |4,00
9,99 10,8211 1,66)10,70{10,47)10,525]9,75 |10,37
1,77 (1,06 (0,12 | 0,961,15 [1,295(1,97 |1,31
0,24 0,12 |o,22 | 0,34/0,38 0,18 |0,28 (0,32
); ©o6p., 282/6, 282/3 — rpanuTH3HPOBAHHEIX Tab6pPO
ii wactH MmacchBa (BepXxosbe pyd. [lapannenbHoro);

, o0OrallleHHEIX TeMHOLBETHLIMH MHHEpalaMi CeBepHOI
3l — H3 TpaBOAHOPHTOB NEHTPaJsLHOH wacTH MacCHBA

v, [lapaanenbuoro); obp. 167 —

998 — H3 GHOTHTOBBIX PPANNTOB I0XHON uacTH Maccupa (aepoGepemse p. Mus); oGp. 238 — u3

182, 33,

183 — u3 GHOTHTOBLIX TpaBHTOR l0KHON uacTk Maccusa (upasobepexse p. Yib

esi); oOp. 68 —u3 GHOTHTOBLIX

58— T'. T. Matpocosa; ofp. 124, 31, 258/1, 167, 547, 396/1, 298 —



Ta6auua 7
CoOTHOUIEHHSI KOMNOHEHTOB B KPHCTAJINOXHMUIECKHX (hOpMynax GHOTHTOB

E ¥ S = =
% @ |MgiFel st |Na4K | = E} =
obpas- Ilopoxa o 15 Al Al Al - =
e PO e:::1 7 %—" Ec}f; a [+ |2
@ o =N b
fiass 1 o
<5 T 0 A
B T &
255/3 Ta66po-guopurst | 17,0 | 2,39 | 2,50 | 0,77 | 46,1 | 50,6 12,6 (97,72
254/2 | To e 18,2 |2,192,30]|0,73 | 42,4 | 50,2 | 26,9 [96,62
282/6 Tpaunrus. ra6épo| 19,2 2,06 | 2,14 | 0,72 | 40,1 | 47,4 25,8 (95,74
2892/3 » 19,1 2:05|2.17] 0,72 | 40,7 48,5 |27,1 96,81
201 Ksapnesstit guopnt| 19,2 2.0 | 2,15 WOsTL | 427 47.9 18,9 196,73
a7 Tounanur 19,6 1,98 | 2,11 | 0,68 | 43,0 49,0 el 197, 7T
261/12 | I'panoguoprt 17,6 2,37 12,30 0,70 ] 41,1 | 46,8 20,6 192,20
231/1 > 18,1 295 | 2,98 | 0,77 | 36,0 | 44,2 | 28,9 |97,87
182 » 19,3 92,02 | 2,16 | 0,64 | 38,5 45,6 25,2 96,38
124 » 18,5 | 2,16 2,24 (0,63 |40,8| 47,8 | 24,8 96,20
31 » 18,2 9 909 98 V087 1390 | 47,6 29,4 (96,34
258/1 » 17.3 | 2,37 | 2,40 ['0,71 | 34,8 | 45,5 | 36,0 (95,18
33 [Tnarnorpaint 230 1,66 | 1,79 | 0,569 | 48,6 (S 15,0 (94,56
167 Buornropnii rpa- | 18,1 2,34 | 2,18 | 0,57 | 45,1 | 54,7 32,2 195,71
HHT
58 » 19,2 el AT 0 Rl gl 16,0 (95,65
547 » 19,4 | 1,99|2,16 | 0,68 | 54,0 | 61,8 | 27,5 96,62
396/1 | Tpeitaennanpo- 921 | 1,74 1,81 )o0,54|37,3] 46,9 | 32,5 [95,00
BaHHLIH rpa-
HHT
183 Buorurosslit rpa-| 16,5 | 2,43 2,63 0,82 | 64,1 | 68,5 17,8 96,70
HHT
298 » 21,1 1,82 | 1,93|0,63|39,3] 45,0 |20,7 (97,61
238 » 19,1 2,12 12,12 ) 0,63 | 42,9 | 48,3 19,8 195,06
177 » 16,7 | 2.54 | 2,45 | 0,73 | 48,4 | 53,9 19,6 (93,90
68 » 159 |2.71|2.56|0,74|54,9| 60,7 | 21,3 (94,93

pacrnonaratoTci BO BTOPOM — MATOM mnoaax meqoudoctn (rabu. 7). Ilpn
3TOM OMOTHTHI M3 HHXKHEMeTOBHIX TPAHOAUOPHTOB I HX 3HIOKOHTAKTOBHIX,
fosiee OCHOBHBIX (PaUMaJbHLIX Pa3HOBUIHOCTEH IPYNNHPYIOTCS B OCHOBHOM
B YeTBePTOM ToJe, 4 M3 MJaruorpanuToB Bo Bropom (puc. 9). Touxu co-
cTaBa CJI0J M3 BePXHEMEJOBHIX OHOTHTOBLIX TPaHUTOB pacnoaararoTcs
B TpPeTbeM, YeTBepTOM M NATOM noJsax Auarpammbl. lllunpoknit pasGpoc To-
YeK COCTaBa GHOTHTOB M3 TPAHATOB MOXKET OOBACHATLCSA [JIABHEIM 00pasoM
HeOJAMHAKOBBIMM TeMIIepaTyPHBIMH YCJAOBUSMH KpHCTaNausanuu. Tax, TOUKH
COCTABOB GHOTHTOB M3 I'PAHHTOB 10XHON uacTH HioT-YibGeHckoro MaccHBa,
JIOKaAN3yIoIHecs B HATOM T0Je AHarpaMMBl, Xapaxrepuayiorcsa Gogee Bbi-
COKHMH TeMnepaTypaMu KPHCTAJJH3aNHH [0 JIBYXNOJAEBOINATOBOMY TEpPMO-
Merpy (T=570—530°), ueM OJHOTHIHELIE N0 COCTABY TPAHHTOHIBI CEBEPHOI
yacTi TOro e MaccmBa (T=490°), Touxknm cocraBa OHOTHTOB H3 KOTOPBLIX
pPacnoJaraloTcsi B TPeTbEM # UETBEPTOM TIOJIE.

Ilpn cpaBHeHHH XHMH3Ma OGHOTHTOB B NOPOAAX HHMKHEMEIOBOH (asbl
OTYETNHUBO HaMeyaeTCs YMeHbIIeHHEe OTHOIIEeHHS -N—ag—l—K M YBEJHYCHHE IJIH-
HO3EMUCTOCTH, MEJIE3HCTOCTH CJIOJ B IJAarHOTPAHATAX MO OTHOIIGHHIO
K TJ14aBHO# rpanoauoputoBoil damuu (puc. 10). Cpean axieccopHLIX MHHe-
paloB B IUIATHOrPAHMTAX MOSBISIETCS MOHAIMT, KOTOPHIH, MO JaHHLIM
U. C. Unatseroit (1973), xapakrepen AJjs TPaHHTOHAOB HOPMaJbHON Lle-
NOYHOCTH, COAEPKALLHX BLICOKOIVIHHO3EMHUCTBI OHOTHT. DTH (aKThl CBUAL-
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TENBCTBYIOT 00 YMCHBLIIEHAN IIEJOYHOCTH B
nponecce BHyTpHKaMepHOH audgepennna-
IUH TPaHOAHOPHTOBOTO pacnaaBa H KpH-
CTA/JIM3ALMN TO3JHHX TJArHOTPAHUTOB B
YCJAOBHSIX BO3pacTAKUICH KHCIOTHOCTH.

B o6craHoBKe HapacTalled KHCJIOT-
HOCTH pacijaBa INPOHCXOAHJAA H KpHCTaJ-

JH3alHA BEPXHEMEJJOBEIX CPEIHE3CPHHCTBIX

JEHKOKPATOBBIX H aNJHTOBHIHLIX TIpaHH-
TOB TO3/1HEeH (asul JONMOJHHTENbHBIX HH-
Tpy3uil, rjie B OTJIHYHE OT KPYIHO3EpHH-
CTLIX OWOTHTOBHIX TPAHHWTOB BepXHEMEJ0-
BOTO BO3pacTa TOSBJSETCS
cratbio M. C. HMnartbeBod B HacTosimeMm
coopunke). B Oxoro-Kyxryilckom unTpy-
3HBe B I[IO3[HHX TPAHHTAX aJbMaHIHHO-
BBl TPaHAT C XeJae3HCcTocThIo 93,7 moua. Y
acCOLMHPYET C  BLICOKOIVIHHO3@MHCTHIM
(Ka=27,1) u mxenesuctoim ({'=284.7)
6notutom, uro, no A. A. MapakymeBy u
ap. (1966),cBs3ano ¢ BozpacTaHHeM cojpep-
JKAHUS JKeAe3a H CHHMKCHHEM MIEJOYHOCTH

rpanat (em.
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Mg+Fe
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Puc. 9. Inarpamma cocraBa GHOTH-
ToB (mo A. A. Mapakymesy H
M. A. Tapapuny, 1965).

I — 3 rpanATHIRpoBanHX raGopo; 2 —u3

KBAPLEBLIX AHOPHTOB H TOHANHTOB 3HI0-

KOHTAKTOBBIX 30H; § — U3 PPaHOAHODHTOB;

4 — M3 mAarHorpaHuToB; 5 — H3 OGHOTHTO=-
BblX [PAaHHUTOB,

rpaumnoro pacnjana.

CpaBHenue cocTaBoB GHOTHTOB H3MPOCTPAHCTBEHHO COBMEIIEHHBIX B Pa3-
HBIX yuyacTkax HrioT-Yan6eiicKoro HHTpy3uBa HHIKHEMEJOBHIX T'PaHOIHOPH-
TOB M BepxHeMesjOBBHIX OHOTHTOBHIX rpanuros (o6p. 182—167; 31—58;
258/1—238) nokaspiBaer OoJsiee BRICOKHE 3HaueHHs OOLIeH KeJe3HCTOCTH
B NOCJEIHHX IpH HEOIHHAKOBOM H3MEHEHHH BeJIMUHHEI KOSCIJCI)HHHGHTEI CJIH-

Na-+K

HO3CMHCTOCTH H OTHOIIEHHS —pr— (cm.Tabu1. 7). Takoit xapakTep H3MeHe-

#us cocraBa OHOTHTA He XapaxkTeped IpH 06paz0BaHMM I'DAHOJHODHTOB H
rpaHuTOB B XOIE 3BOJIOLHH €IMHOTO MarMatudeckoro ouara (Mapaxyuies,
Tapapun, 1965). CoorHolleHHe COCTaBOB OUOTHTOB M3 TPAHONMOPHTOB H
rpauuToB (cM. puc. 10) HAPALY € APYrUMH TNPHIHAKAMH CBHICTENbLCTBYET
0 (OpMANHOHHOH CaMOCTOATEJILHOCTH HHMKHEMENOBLIX H BEPXHEMEJIOBHIX
rpanutonaos Hiot-Yab6efickoro HHTpy3HBa.

B sH70KOHTAKTOBHIX (DalUsX TPAHOIHOPHTOBLIX HHTPY3HBOB, IPOPLIBA-
I0NLX TEpMCKHE OCaJouHEle TIOPOIb, H3MeHeHHe cOCTaBa DNOTHTA BHIpaKa-
€TCH B VBEJHUEHHH TJIMHO3EMHCTOCTH, JKEJIC3HCTOCTH M OJH3KHX BeJHYHHAX

R (0o6p. 31—37). 3rto, BO3MOKHO, CBA3AHO C NOLKHCIe-

OTHOLIEHHUSA =

HHEM pacnjaaBa IIP-H BSHHM-OILE?{'CTB]’H‘I €ro ¢ BMeIIalolIHMH IIOPOLaMH.
Heckonbko mHas KapTtHHa IHaﬁJIIO,IaETCﬁ B 30H€ KOHTakKTa rpaHoIHODH-

TOB ¢ ra66po-HopuramMu. [10 Mepe npubAHKeHHs K HEH3MeHeOHHBIM rabépo-

HOPHTAM TJAHHO3eMHCTOCThL OHOTHTOB YMeHBIIAETCHd, a ‘Oﬁmﬂﬂ HKeJIe3UCTOCTh,

Na-- K
Ka/JHeBOCTb M OTHOIIEHHE —A—ﬁ— yBeauyuBaoTes. TOukH cOcTaBa HX HaA
4.9+ 23+ A
| -
- 2 T ! o
3] o a
£ e o L | j .
= - [ ] o o
gr‘ta?— 2 -. B 1’9 ‘ . o® o 3
% d o -} é» L] °
A , ] 2o
a:5l¥)—— T RS = e >¢< 'fEL‘ T = - -
60 74 7 60 70 a7
s /A2 ©od Sil,
Na-t+K
Puc. 10. Nuarpamma naMeHenuss Ko3(duUHEHTa TAHHO3EMHCTOCTH H OTHOMIEHHS Al B
GuoTHTAaX B 3aBHCHMOCTH oT cofepxkanua SiO; B mopoze.
1 — u3 rpanoanoputos (K,); 2 —wm3 nnarnorpanutos (K;); 3 — u3 GuoTHTOBBIX Ppanutos (Kz).
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anarpamme (cM. puc. 9) 3a uckmouernnem o6p. 255/3, pacnonorarwomerocs
B IISTOM 110Je, JOKAJAH3YIOTCH B TOM XK€ (YeTBepToM) MmoJe, 4T0 H GHOTHTHL
H3 TpaHoauopHTOB. [loc/€x0BATENBHOCTD KPHCTAMMH3AIHH  MHHEDAJIOB
B 9HI0KOHTAKTOBBLIX TraG6pO-1HOPHTAX H KBAPIEBHIX AHCGPHTAX aHAJONHYHA
TPAaHOLMOPHTAM, M OHH OTJIHYAIOTCA OT NOCJHeIHHX TOJBKO I[OBLILIGHHOI
OCHOBHOCTLIO. YUHTBIBAA M3MeHeHHe COCTaBa OHQTHTa B 30HE KOHTaxTa
rpaHoOAuOpUTOB ¢ raGGpo-HOpPHTAMH, MOKHO TOBOPHTH O TOM, UTO HEKOTO-
poe TOBBIIEHHE IIEJOUHOCTH MPOUCXOANI0 B rpaHHlaX OIHOH rpyInbl Kuc-
JIOTHOCTH — IeTouHocTH 1o Mapakymesy u Tapapuny (1965).

OfpazoBanue rpaHHTORIOB HOBHINEHHOH OCHOBHOCTH NPH B3auMOJeficT-
BUN T'DaHOAHOPHUTOBOrO pacijiaBa € OCHOBHBIMH NOPOXAMH CBS3aHO C ZH(-
¢dy3uonubM xapakrepoM saMemtenns (JKapukos, 1960).

Xumuyeckuii cocraB OHOTMTOB M3 TpaHHTH3UPOBAHHBIX TralGpo mo
p. Mus y xonTakra ¢ GHOTHTOBBIMH TPaHHTAMH JOBOJBLHO BhAep:KaH (00p.
282/3; 282/6) m 61H30K K cocraBy GHOTHTOB M3 NPOCTPAHCTBEHHO ACCOLHH-
pyiomHx rpanntos (o6p. 238).

Caenyer OTMETHTB, YTO KaK B rpaHONHOPHTAX, TAK H B HeH3MeHEHHHIX

GHOTHTOBBIX rpadiTax OTHOLLIEHHE m B GHOTHTAX YBEJIHUHUBACTCH B
HanpaBJieHHH C IOTa Ha CEBEP.

YCJIOBH/I OBPA3OBAHIA 'PAHUTONIOB

T'eonornueckoe mnonoxkenne Hior-Yiab6eiickoro reTeporeHHOro
TPaHHTOMAHOTO MaccHBa ONpelpensiercs NPHYPOUEHHOCTBIO ero K OLHOHMEH-
#HOIl 30He IVTYOHHHOrO pasioMa— CTPYKTYPHOrO IIBa BOCTOYHOTO OrpaHuye-
ausg OXOTCKOro CpeanHHOro Maccuba. TekTonunyeckas akTHBH3anus 3TOH 30-
HBEl B NO3THEM ME3030€¢ CONPOBOXKAAanach (hopMHpPOBAHHEM JBYX DasHOBO3-
PacTHBIX HHTPY3HBHBIX KOMILIEKCOB: DAHHEMeEJIOBOrO FpPaHOLHOPHTOBOrO H
1103 1HEMEA0BOrO I'PAHHTHOTO.

XapaxrepHoil 0coGEHHOCThIO COCTABA HHMKHEMENOBLIX HHTPY3HBOB ABJIS-
eTcst npeobaajaive TPaHOLHOPUTOB INPH NOAUHHEHHOH POJH KBapleBhIX
JHOPHTOB H TO3JHHUX NJaarnorpaHutos. HeGoabiine Tesa MOPOJ OCHOBHOTO
coctaBa (ra66po, raG6po-HOpuTOB, rabopo-1HOPHTOBR) (10 OTHOIIGHHIO K I'pa-
HOLMOpHTAM fABJAsOTCH Oojee pauHAMH 06pPasOBaHHAME, YTO NOCIYXKHIO
OCHOBaHHEM 15 NpedbIAYUIHX HCCIeloBaTejeil NpH BHIENGHHH HX B Ka-
yecTBe nepsoil dasel  (OPMHPOBAHHSA (HHKHEMEIOBLIX TPaHOLHOPHTOBLIX
HHTPy3nBoB. Haiuyu wad/iodenust B3aHMOOTHOLIGHHH OCHOBHBIX IIODOM He
NOATBEPIKIAIOT 3TY TOUKY 3DEHH.

Mex1y OCHOBHBIMH NOPOZAMH H (HHMKHEMEJOBBIMH TDaHOIHOPHTAMH
Ha0ai0da/auch TTOCTENeHHEBIE NepeXxoasl depe3 IOPOJbl NPOMEXYTOUHOIO €O-
CTaBa — KBapleBLle THOPUTH, rad06po-1uoputhl. C BepXHeMeJOBHIMH GHOTH-
TOBLIMM rpanuTaMi rabOpPO-HOPUTH HAXOAATCA B MHBLIX coOTHOmeHusx. Ha
KOHTaKTe ¢ rpaHuTaMi B raG6po- u rab6po-HOpHTAX Pa3BUBAIOTCS HOBOOG-
pasoBanns aMmdubosa, GUOTHTA H Ka/JAMHATPOBOrO NOJEBOTO Iumata. B Te-
Jax OCHOBHBIX TOPOJA YacTo Haba10zaloTca JaiKH OHOTHTOBBIX TPaHHTOB,
HO HUTAe He OTMEUaJoCh JaeX TPaHOLHOPHTOBOIO COCTaBa. IDTH JAaHibie
NO3BOJIAIOT pacCMaTpuBaTh raGOpPO-HOPHTHL Kak Hawbojee PaHHHE KPHCTAJI-
Juuyeckne o00ocobJeHHs B Ipolecce KPHCTAJIM3alHH TpaHOLHOPHTOBOrO
pacnaasa (I'puubepr, 1973).

MaenmiynocTs cocTaBa M CTENeHH yHIOPSJLOYEHHOCTH IJIArHOKJIA30B
rab6po-HOPHTOB H Pe30pOHPOBAHHEIX HHTpATENJYPHUECKHX fJep 30HaJb-
HBIX IJIATHOKIA30B HHXKHEMETOBLIX TPAHHTOMAOB CBHIETENLCTBYET O rede-
THYECKOH CBs3H NOPOL OCHOBHOIO COCTaBa M BMeIlAIOLIUX I'PaHOAHODHTOB.
Braouenusi OCHOBHBIX TIOPOJ, B BepXieMeJOBbIX OHOTHTOBEIX TpaHHTAX
NPeICTaBAAIOT KCEHOJUTHL.

40



3apepmaiouine (OPMHPOBAHHE PAHHEMEJOBOI0 HHTPY3MBHOIO KOMTJIEK-
C4 NAATHOrDAHHTHL ABJSIOTCS NPOAYKTAMH BHYTPHKaMEDPHOH ILHCIJ(})EPEHU.H?-
IIHK TPAHOAHOPHTOBOTO paciiaBa, MPOTeKaBUIeH B YCIAOBHAX NOBhLIIIAIOMICH-
csi kKucaoTHocTH. O6 3TOM CBHAETENbCTBYIOT YBEJHUEHHE TJIHHO3EMHCTOCTH
H yMeHbIIEHHEe OTHOWIEHHS CYMMBI Ilejodeil K aJIOMHHHIO B GHOTHTAX U3
TAADHOTPAHHTOR ¥ IOSIBJICHHE B MOCAEIHHX aKieccopHoro mouauuta. IToct-
MarMaTHYecKHe ABTOMETACOMAaTHUeCKHe NPOIEeCcCh B IJIarHOrpaHuTax pas-
BHTHI HE3HAUHTENbHO H BEIpazaioTcsi B caaboM OKBAPLEBAHHH M MYCKOBH-
TH3AILHH.

ITpocTpaHcTBeHHas M BPEeMeHHAd CBI3b HHXKHEMEIOBBIX I'DaHHUTOHIOB
1 aHIe3UTOB H CXOICTBO XHMH3Ma I'DAHOJHOPHTOB B BYJKAHHUECKHX MOPOX
aHne3nH-1auToBol cepunt OXOTCKOrD CpelHHHOTO MacCHBA T03BOJSET Mpel-
nojyaraTh TJyOHHHOE IPOHCXOXKIAEHHe pOAOHAYANbHONH MArMbl HHIKHEMEIO-
BOTO FPAHONHOPHTOBOTO MHTPY3HBHOTO KOMILIEKCA.

I'paHMTEl NO3AHEMEIOBOrO KOMIIeKca rereporennoro Hior-YanGeiickoro
MAacCHBA ¢jaaralmT maomans oxoao 4600 xm?2, uro cocraBaser 60% ero o6-
uteii naomaan. B cocraBe nosxHeMenoBLIX MHTPY3HBOB IIpe0faanaioT 6uo-
THTOBLIE rpaHuTel. KpHerannnaanus GoJee MO3AHAX JEHKOKPATOBBIX TDaAHH-
TOB M AMJIUTOB, SBASIONIMXCH (a30i JONONHUTEIBHBIX HHTPY3HH TNO3IHE-
MEJOBOr0 KOMINIEKCA, HPOTEKaJa B YCJIOBHAX TNOBBIIEHHS KHCJIOTHOCTH
TPAaHHTHOIO pachiaBa, O YeM CBUAETEJbCTBYET MOABJEHHE rpaHara B 3THX
nopogax. Ho B orsauude OT HHTPY3HBOB HHIKHEMEJOBHIX IDaHOAHODUTOB B
BepXHEMEJIOBHIX HMUTPY3HBAX BHYTpHxaMepHas IH(depeHuuannsg TpaHHT-
HOH MarMbl CONpPOBOX(IAJNACH HAKOMJeHHeM KaJaud B OCTaTOUHBIX pPacTBoO-
pax m o6pasoBanyeM OOraThbIX KaJHeM AaIVIHTOB € MIMPOKHM INPOSBJICHHEM
NPOIECCOR NJOILAaJAHOA aBTOMETACOMATHYECKOH MHKDOKIHHH3AUHH TIPH TOJ-
YHHEHHOM 3HAYCHHH aJbOHTH3ANMH.

CpaBuenne cocraBa 6uoTHToB (cM. puc. 10) M BanoBOro cocraBa NOPox
(cM. puc. 4, 5) moKa3bIBaeT CYILECTBeHHbIE PA3MHYHSA TPAHHTONIOB HHIKHE-
H BepxXHEMeJOBOro KoMmJaeKkcoB. [Ipuuem Oau3KHe cpeaHue 3HAYEHHS KO3(h-
(hHIHeNTa TAMHO3eMHCTOCTH ¥ OTHOIIEHHS CYMMBI ILeJIOYEl K aJIOMHHHIO
B GHOTHTAX M3 HHUMKIHIEMEeIOBLIX TPaHOJHOPUTOB M BEePXHEMEJIOBHIX rpaHHTOB
He [103BOJAIOT paccMaTpuBaTh HuX o0pasoBaHHe B npouecce auddepeHnna-
IHH pacnjaBa B eIHHOM Marmaruueckom ouare. Hapsny c¢ ormeueHHbIMH
Pa3THYNAMHE MEXKIY TDAHHTOHIAMH MUMXKHE- U BEePXHEMEJOBOrO KOMIIEKCOB
0TMEUaeTCsa HEKOTOPOe CXOLCTBO.

Pe3xo otanuasch 00 KOJTHYECTBEHHOMY COLEPXKAHHUIO aKIeCCOPHBIX MH-
HepaJoB M HX KauyeCTBEHHOMY COCTABY B JKHJIBHBIX 00pasoBaHHAX KaKIoH
3 (a3, HIKHEMEIOBBe IPAHOIHOPHTHI I BEPXHEMEJOBBIE TPaHHTLL COLep-
Kar OJHHAKOBLIE (CKBO3HEIE) MAaTHETHT-HJIbMeHHT-CHeH-OPTHTORLIE Ilapa-
FeHEe3HCH.

Kak ¢ paHHde-, TaK # ¢ NMO3IHEMEJIOBBIM KOMIlIeKcaMu CBH3aHO OIHO-
THIHOE MOJHOAEHOBOE OpYIeHeHe.

TIpocTpaHCcTBeHHAS COBMEUISHHOCTh DPAHHTOHIOB HUXKHe- I BepXHeMe-
JOBOTO MHTPY3UBHBIX KOMIWIGKCOB M HX HEKOTOPOE CXOJCTBO TO IeoXHMHYe-
CKHM OCOOeHHOCTSIM TIO3BOJISIET PacCMaTpHBATh BepXHeMeaoBble GHOTHTOBLIE
TPaHHTLl KaK NaNHHTeHHEe, 00pa3oBaBIIHecs 1M0J BO3ACHCTBHEM INTYOHHHBIX
KanuiconeprKallux HHTPATENIYPHYCCKHX (PIIOKI0B.
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B. H. COJIOBBEB

BEPXHEMEJIOBBIE UTHNUMBPHUTDLI
RYURYCYHCRON HAJOKREHHOI BUAUHBI

B Oxorcxo-UyKOTCKOM ByJIKaHMYECKOM MOACe HTHUMOPHUTH IIH-
POKO PacnpoCTpaHenbl B HUMKHe- H BePXHEMEIOBLIX Toamax. MruumM6putht
HUKHEMEJIOBOTO BpPEMEHH Pa3BHTH B YyKOTCKoH uactu nosica (Beastit,
1969), raie oHn mpeacTaBAGHBl CHEKIMUMHCS Ty(paMH aHIe3UTO-TalUTOBOTO,
JALUTOBOTO M JaXKe aHIe3HTOBOrO COCTABA.

IMosxneMenoBble HDHHMOPHUTOBLIE TOJIIH H3BECTHHI 1O BCEH TEPPHTOPHH
Oxorcko-Uyxorckoro nosca, MMeIOT CXORHLIE HePTHI CTPOEHHSI M COCTaBa
kak B Uykorcxoit (Beawit, 1969), Tax u B Oxorckoit Bersu nosica (Cnepan-
ckas, 1961, 1964). [das BepxHeMeJ0BOr0 BO3pacTa HHHMOPHTOB B OTJIHIHE
OT HHXKEJEeXKAHUX XapaKTepeH JiHNapHTO-JAaLHTOBLIi COCTAB, OOBIUHBIH 51
Apyrux gacreii Tuxooxeanckoro noGepexbs (Pocc, Cvur, 1963).

ITozanemenoBble UrHHMOPUTOBLIE OOpasoBaHHA B CEBEpPHON HacTu
Oxorcko-UyKOTCKOro mosica pacnpocTpaHeHbl NOUTH HCKIIOYHTENLHO Ha Tep-
PHTOpPHH BuyTpenHeln 30HbLl (Besbti, 1969, c. 124). B ioro-zananuoii wacty
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OxoTcKoro nosica BepxHeMeJOBOTO BO3pacTa HTHHMOPHTHI WHPOKO Pacrpo-
CTpaHeHbl BO BHEIUHEl 30He Tofica, o06pa3ysd, B 4aCTHOCTH, IIHPOKHE H NPO-
TsKeHHBle 1105 B KyHaycyHnckol manoxenHoll BnajuHe, BEITAHYTOH B OJiH3-
KOM K LIHPOTHOMY HanpasJeHHH moyTtH Ha 250 kM npu mupuHe go 100
(CosoBbes, 1973).

TEOJIOTNA

Kyiinycynekas snafuia, pacnosaaraiomuiascs Ha CeBepHoM CKJIOHe
OxoTcKoro ocTaTOYHOro MaccHBa M 06paMJIfIONIHX €ro CKaaAuaThiX CTPYK-
typax KOxuo-Bepxosunckoro ¥ Bepxue-Muaurupcxkoro CHHKAHHOPHEB, BHITION-
HeHa TJaBHbLIM 00pasoM BePXHEMEJIOBBIMH BYJKAHHTAMH, CPeIH KOTOPHIX
npeobaanaror uraumMGputel. HanGosee wacro BeTpedaloTes 3eseHOBaTO-ce-
pele MaccHBHBle CP@JHC3ePHHCTLIE JTaBONOAODHbLIE CHeKHIHecs Tydbl HalH-
toB. OHM JexKaT Ha 0caZOUHBLIX NOPOAAX BepXOSHCKOrO KOMIJIEKCd, HA aH-
JesnTax, 6a3aJbTax u ux Ty(pax HuzKHeMeJoBOro (?) Bospacra.

Mraam6puTel JaniToe 00pasyloT noafd GOJbIIHX PAasMepoB, HMed OJ-
HOPOAHOE MaCCHBHOE CTPOEHHE Ha IJIOUAaNH B JECATKH THICAY KHJIOMETPOB.
Onn 00pasyoT KPynHOrIbIO0BEIe pasBa/bl # CTOAGUATYIO OTARNILHOCTh (de-
10 1)*. ¥Vrabl Hak/JAOHA TOTOKOB OOGBIYHO He mpeBwimaloT 20° yBeIHYHBASCH
70 50° B yuacTKax, NPHJCTAKIIHX K LEHTPAM H3BeP:KeHH, a TakkKe K NpH-
NOAHATEIM 1O pasnomaMm 6JoKaM ocafouHbiXx nopoi. HanGoabmne (ro
3000 M) mMoutHOCTH MUTHUMOPHTOB AANMTOB OTMEUAIOTCS HA 3aMaiHOM Kpaio
Buanauuel, Ha lOnomo-Ilenbkionckom somopasnene (MOnomo-Ienvkionckoe
ByJKaHHYeCKOe TI0Je), TAe BYJKAHHTH JexkKaT Ha CKAal4YaTOM OCHOBaHUH K
sanany or Keranaunckoro pasnoma. B neHtpaibHOU 4acTd Bnaiuubl, Ha
ocajiouHom uexJye OxoTckoro mMaccnBa, MOUIHOCTb HTHHMOPHTOB JalHTOBOI
topmanuu cocrasaser auwb 800 M, yBeauunBasch Ao 1100 3a cuer noss-
JeHns B HHXKHEH YacTH TOJIH TY(HOreHHBIX TOPO.

Bospact MTHUMGPHTOB JalHTOB, ONpeleJeHHbIH MO Kajuil-aproHoBoMy
OTHOIIEHHIO, COOTBETCTBYeT ceHoMaH — TypoHy (94—84 mun. jer). HMssep-
XKeHHa TyGhOB AALUTOB NPOHCXOLWIH, 1O BCell BEpPOATHOCTH, Yepe3 TPellHH-
Hble anmapatel, HabaonaBmnecss B KauboHax pu. Manbdil, nesoro npuroka
BepxHero Teuenus p. IOmomel, rie o6HAMXKAIOTCH HUMKHNAE TOPH3OHTLL JlAllH-
TOBOH TOJMIIM. DTH 30HBI APOGJEHHS 3amajlHOr0 M CeBePO-BOCTOYHOrO Mpo-
crHpanus OObLIYHO KpyTOoro naieHusi i 3HauutenpHo#t (30—40 M) MmourHo-
cti, oGHa)kaloninecs B KaHboHe pu. Maw6sil, 3amoiHeHHble OpeKYHeBOro
CTPOEHHS TOPOAAMH ¢ OGJOMKAMH pazMepoM OT HEeCKOJbKHX MHJJHMETPOB
10 2 M BrOmepeuHHKe, NPeICTABICHHBIMH 3eJeHOBATO-CEPBIMH, CepbIMH Hr-
HuMOpuramu naunutoB. Peako BerpeualoTcss MeAK00OJOMOUHEIE (2—3 cM)
KCCHOJHUTH APTHJAHTOB H TNECUaHHKOB. DpekuHeBBIl MaTepHaa LEeMEeHTHPY-
eTCs TeMHO-CEPBIM [0 UepHOro 1BeTa CTeKJOM, KOJHUECTBO KOTOPOro MeHs-
erca or 80 go 109%. 5

OKo0/10 KEpPJIOBHH PAaCHPOCTPAHEHBI CHEKIIHecH arJoMepaToBble TYdHI,
coiep:Kainiie OBJOMKH AHIE3HTOB, H3MEHEHHBIX 0CAJ0UHBIX TOPOI, TV(HOB,
aune3nToB, meManl pasMepoM oT 1—3 no 20 cm B Koauyectse oT 30 n0
80% wmaccs nopoabl. OGJOMKH 1leMEHTHPYIOTCS CEpPHIM, CBETJIO-CEPHIM ¢
3e7eHOBATHIM OTTEHKOM MeJIKO3epHHCTBIM creKumumca Tydpom pauntos. Han-
Goapmne MomHocTu (Ao 1000 M) armoMepaTOBEIX Ty(OB OTIOKHIHCH K
BOCTOKY ¥ CeBepO-BOCTOKY OT LleHTpOB spymuuH. K samany or mxepioBuH
MOUIHOCTH arJAOMePAaToB H NMEepeKphBAIOIHHX HX HTHHMODHTOB He npeBhia-
1o 500 m. ITnacTel oxos0KepJOBHIX 0Opa3oBaHuil 3aJeraloT ¢ OTHOCHTE/b-
HO xpyreiMH (30°) yraamm nagenus. OrpoMublit mo Macmraby NpOABJICHHA
HrHUMOPHTOBEII BYJKAHH3M CMEHHJCH H3JHSHHUAMH aHIE3UTOB H aHIE3UTO-
Ga3anbTOB, JOKAMH3yOUHXCA BOJIH3M MarMmonoasoidilero KeTaHAHHCKOro
pasJioma.

* ®otorpadun cM. B paznene «Ilpuioxennes,
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ITocnie HeKOTOpPO#H CTAGHAN3ALHH H3BEPKEHHS KHCJAOTO MHPOKJIACTH-
YeCKOTO MaTepuana BO3OOHOBM/NCH, HO B OTJHYNE OT IKCIVIO3UNE HauuTOB
OHH HMeNH JOKalbHbli Xapakrep. MaMenenus Taxxke HaMeTHIHCh B €OCTAa-
Be i THIle H3BepxKeHui. ONHOBpeMeHHO ¢ JUMAPHTOBHIMI HTHHMOGPHTaMH B
cenHou-iaTckoe Bpemst (83—49 mau. Aert) u3NWBadHCh KOPOTKHE (mepsbie
KHJIOMETpBI) JIaBOBble NOTOKH H BHEIDAJIHChL SKCTPY3HBHLIE H CyOBY/JIKaHH-
yeckue Teqa.

WruuMOpuTsl ¥ AaBp H3BEPraluch W3 pa3oCiieHHBIX LEHTPOB, NPHYPO-
UHBAasiCh K BYJKAaHOCTPYKTypaM [pOCeTaHHsl, KOTOPLIX HA TEPPUTOPHH
BrnaguHel HaMmedaercss Tpu: TypTsmosckas, enbkio-Kyiinycynckas u Man-
ubiK-I0psxekas (uau JlaGuiuKHPCKas Koabiesas cTpykrypa, no H. W. Jla-
puny, 1954). M3 aux Hanbosee KOMNAkTHON BY/JIKaHOCTPYKTYpPOil fBJAseTcH
TypranoBckast ¢ cyGBYIKaHOM B LIEHTPe, pACHONONKEHHAs: HA NpaBobepebe
pu. Heabkio-Oxorckas. ByaxaHocTpyxkrtypa pacnoaoxena wmexay Keras-
AUHCKHM Pa3/0MOM Ha BOCTOKe M OIEDPSIONIMMH €no pasphiBaMH Ha 3anaie,
34moJHeHa CMEeHSIOMHMHCS K LCHTPY Bce GoJiee MOJIOALIMH BYJIKAHHUTAMH.
TypTIHOBCKAR CTPYKTYypPa B IIAHE HeNpaBuibHOW saauncouaansuoii ¢op-
MBI, IIPOCTHpAaeTcs B ceBepo-3anajHoM HanpasieHnd ©Ha 40 KM npH
mupuHe Ao 15 XM Ha ceBepHOM 3aMblkaumuu. OHa pacmosaraercs Ha Tec-
YaHO-TVIHHHUCTHIX OTJIOXKEHHAX NEPMCKOTO BO3pacTa H HA TepeKpHIBAIUX
HX aH/e3uTax, Tydax aHAE3NTOB H HTHHMOpHTax AanutoB. B ocHopanuu
CTPYKTYPHI TIPOCEIAaHUS 3aJeraeT TOJILA 3e/eHOBATO-CEPHIX, CEPHIX CpenHe-
3ePHUCTBIX MACCHBHBIX, CHILHO CBAPEHHBIX JaBOMOMAOOHBIX HIHAMOPUTOR
JHIApHTOB ¢ 00llei MOLIHOCTbIO He MeHee 400 M.

Ha ornocutenpno OXHOPOXHOH 3e/EHOBATO-CEPOil TOJIE HTHHMGPHTOB
JUNAPHUTOB 3ajeraer MHOrocnoiHas (mo 20) mecTpoOKpalleHHas TOMILA
HYepHLIX, KOPHYHEBBIX (0T CBETIO-KOPHYHEBBIX A0 <«IIOKOJAaIHBIX»), CEpHIX,
3eJeHOBATO-CePhIX, CHPEHEeBLIX, 3eJeHBIX, GebX CneKmuxes TyHOoB JunapH-
TOB ¢ MOIHOCThIO NMoToKoB 0T 0,5 no 130 m. OGmas MOUIHOCTL MECTPOLBET-
HOM TOJIIM B PA3HBIX YacTAX CTPYKTYPLl HEOAMHAKOBAS M MEHSAETCH OT mep-
Bbix cotex 10 1000 M (ComaoBbes, 1973).

Bolme «NecTpolBeTOB» 3aJerAl0T CHIABHO CHEKIIUecs CBEeT/IO-KOpUuHe-
Bble MACCHBHBIE KPHCTaJ0KJIacTHYeCKHe HTHUMGPHTHI, caaralouiie BepIuHu-
HBl TOP M pacnpocTpaHeHHble BOKPYr CyOByJKAHHYECKOrO Tesa IPaHHUT-NOP-
dupororo cocraBa (cM. pHCYHOK). MouiHocTs BEpXHEH TOJMIM MeHSeTCH B
npeneaax 400—600 m.

TToToxks 1 NMOKPOBHI, cJAararoliHe BYJKAHOCTPYKTYPY, HaKIOHEHBI IIEHT-
poKnuHaABHO ¢ yraamu 8—20° yMeHbWAMUMUCA A0 TOPH3OHTAILHEIX B
HaTnpaBJeHHH K BePXHHM rOPH3OHTaM.

ByaxaHuTtel KepJoBoil hauuH JIOKAAH3YIOTCS BOKPYT CyOByJKaHHue-
ckoro Tesa. OHH HMEIOT arJOMepaTOBOE CTPOEHHE M CJOMKEHBI TeCHO IpH-
JAeraomumu HeGoapmwuMu (10 10 cM) B monepeuyHHKe MHOTOYTOJbHBIMH 006-
JOMKaMH OypbIX MelKO3epHHCTHIX HTHHMODHTOB JHMIIAPUTOB, 0O0pa3yIOUIHX
TeJla HeNpaBHAbHOH (HODPMBL.

Hensxio-KyliiycyHcKad BYJIKaHOCTPYKTypa NPOCELAHHS IIOMIATBIO
okoso 1000 kM2 mpocaexnBaercs #a 50 KM BIOJb PasphIBOB CEBEPO-BOC-
TOYHOrO NPOCTHPaHHA Ha NPaBo- H JeBoGepexbe [lenbkio-KyiinycyHckoit.
CTpyKTypa BBINOMHEHA CepbIMH, 3e/eHOBATO-CEPBIMH MACCHBHBIMH J1aBONO-
JOOHLIMH HrHHMOPHTAMH JIMIAPHTOB, MOLIHOCTH KOTOPHIX YBeJIHUHBAIOTCH
or 100 M Ha xpawo g0 1200 M BueHnrpe mons ux pacnpocrpaHenus. ITokpo-
BBl HAKJIOHeHBl K IEHTPY ¢ yrylamu najgenuns 7—20°.

HUrupMGpHTEL MO Kpaio BYJAKaHOCTPYKTYPH NPOPHIBAIOTCA IKCTPY3HBHbI-
MH KynoJaMu ¥ fAaikamu (II0HAaTbHBIX GeblX JHIADHTOB. DKCTPY3HH B
BHIe psAla HedadeKo (2—5 kM) oTcroAmux Tea maomanwio 20—25 xm?
TpaccHpyIOT pa3phIBHLIC HapylleHusl BOCTOYHOro Kpbiia KerawamHckoro pas-
Aoma. Boaee Menxkme Tema (maomaisio 5—10 xkm2?) 3ajeraloT no BOCTOY-
HOMY Kpai HCHHMOPHTOBOrO MoJA JHNApHTOB B GoJee ynaseHHbX oT Ke-
TaHAMHCKOrO Pas3joMa TeKTOHHUECKHX pa3pbiBaX (CM. PHCYHOK).
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Cxema reosoruyeckoro crpoenus KyfijycyHckoit BrajgnHbL

I — yeTBepTHynEIe OTNOMKeHHs; 2 — nafiku (d8epxy) m IToOKH (8HU3Y) AaANAC3HTOB, anae3nTo-0a3anabToB,
Ga3anbTOB; 3 — HTHUMODHTEl AMNapWTOB W JAHAAPHTO-AANUTOB; 4 — NECTPOOKpAIMEHHbiC WTHEMOpPHTE AW-
HapHTOB; § — SKCTPY3HW JAWNAPHTOB; 6 — HrHAMOGPUTH JaH1apHATOS; 7 — UrHAMOPHTEl NALHTOB; 8 — Gazaan-
THI, aHAC3UTH; 9 — fAaliku rpaiuTos; [0 — cyOByKamuueckue aunaputel; // — cyGeyakannl gaunuros; 12 —
rpanuT-nophUpbl; 13 — rpanoAHOPHT-MOPGHPL; /4 — necyano-rAMHECTBIE MOPOJBI  BEPXHETPHACOBOrO (?)
BOIpACTA; 15 — NECuano-TAHNHCTLIE TIOPOALL Bepiuenepmckoro () BO3pacTa; 16 — rayCuliibie pasjoMul.
(I — Keraupunckufi, 11 — Hior-YanGeiicknil); /7 — paspuBuble napyuwenus, [8 — 3JeMEHTHL 3ajeranys
NOpoA.

DKCTPY3HH TlepeKpbIBaloTcs €1a6o CBapeHHBIMH, 00pa3yIomHMH IJIHT-
YaTyi0 OTAeJbHOCTb MEeCTPOOKpPalleHHbIMH HIHUMGPHTAMH OJH3TOPH30HTA/Ib-
HOTO 3aJieraHHsi C MOIUIHOCTBIO He GoJee 200 M.

Hanee, k Bocroxy ot Heabkio-Kyiinycyuckoii, pacnonaraercs MaHHbIK-
IOpaxcras, nan Jl1aGBIHKBIPCKAst, ByJKaHOCTPYKTYPA, B OTJIHYHE OT COCEIHHX
Gonee KpynHasi HcaoXHee mocmpoeHHas. Ee amamerp oxomo 50 kM, 3anu-
MaeT OHa TePPHUTOPUI0 BepXHero Tedenusa pu. Mauubik-lOpax, orpaHuHueH-
HOH pa3pbIBHBIMH HapyIIeHHAMH (CeBepo-BOCTOYHOrO, CeBepo-3anajloro H
MepHIHOHAJbHOTO NpOCTHpaHuil, onepsiomux Hior-Yabbeiickuil pasiom Me-
PHIHOHANBLHOTO HaNpaBJEHHS.

Hspenka TekroHHYecKHe ociaab/eHHble 30HB HACAEAYIOTCSA DpycaaMH
PEK ¥ PYUbeB, CO34aBAs BIEYAT/AEHNE KOJbIEBHIX DPA3PHIBOB, OKaMMJSIONINK
BYIKaHOCTPYKTypY. OCHOBaHHe ee CJOXKEHO 3eJeHOBATO-CEPBIMH POroBO0G-
MaHKOBO-GHOTHTOBHIMH TNOPOHPOKIACTHYECKHMH HIHHMGDHTAMH JallHTOB.

HruuMGpHTH BYJKAHOCTPYKTYPHl TaK JKe, KAK M B COCENHHX, COXpaHf-
10T TpexuaeHHoe cTpoeHne. HHXHAA yacTs HrHAMOPUTOBOH TOJINH C/I0XKEHA
CEPBIMH, TEMHO-CEPbIMH CpelHe3eDHHCTEIMH MACCHBHBIMH JaBONOMOOHBIMH
APHHMOPUTAMH JIHTIADHTOB MOIIHOCThIO okoaMo 200 m. Ha mux noxurca ron-
Na NeCTPOOKPAINeHHHX (3eneHble, KOPUYHEBHIe, YepHHe, Oenwie HBera)
cnexiuxcs Ty(QoB JUNApHTOB M JHIADHTO-ZAIMTOB, cocrosumiasa u3 13—I15
matomomneix (2—70 M) moxpoBoB obmeii MourHocThio 400 M. B Hampasie-
HUH K Kpaio CTPYKTYphI NECTPOLBETH BHIKIMHHBAIOTCS TaK e, KaK H B
TypTHOBCKOH, <«IeCTpOLBeTh» JIaGBIHKbIPCKOH CTPYKTYPbl IepeKphiBaloncst
MACCHBHEIMH KOPHYHEBHIMH HJH CePHIMH KDHCTAJJOKAACTHUECKHMH HTHHM-
. GpuTaMu JHNAPHTOB M JHNAPHTO-JAlHMTOB, CJaralollHMH BBICOKHE BOJOpas3-
JellbHBIE TPOCTPANCTBA B BHJE NOKPOBOB HeGoabmioit (1—12 kw?) nroma-
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ZM C TOYTH TOPH3OHTANBHBLIM 3ajeranuem. Ilorokn wurnuMGpuroB Gonee
HHJXHHX TOPH3OHTOB 3aJeraioT cO BCTPeYHBIMH, K IIEHTPY IMOJOrHMH (5—
10°) yraavu nmagenus. ITouTH B LEHTpPe NOJA PA3BUTHS UrHEMOPHUTOB JHINa-
PHTOB JlOKAJU3yeTcs 3KCTPy3us Oeabix (IIOHAATbHLIX JHNAPHTOB ILIO-
uagpio 8 100 Km?, BEITsIHYTasl B MEPHIHOHAJLHOM HAmpaBJeHHH Ha 15 KM.
DKCTPY3Hs NPOPLIBAET HUMKHHE TOPH3OHTH JHIAPHTOBOH TOJMILH H mMmepe-
KPBIBA@TCA MeCTPOOKPalleHHBIMH HTHHMOPHTAMH.

C nMo3ZHHMH BYJKaHHTAMH IPOCTPAHCTBEHHO H, BEpOSATHO, MO BpeMeHH
conpsens  HeGoapmme (A0 10 km?) cyOByJKaHHYCCKHE Tesla M JKHJIBL
paznoit (1—30 M) mommzoctH u ceBepo-zanaxnoro (310—340°) npoctupa-
HHS$ JIHIADHTOBOTO M AaUHTOBOr0 COCTABA.

NETPOIPA®NYECKHII COCTAB i

ITerporpaduueckne 0coOGeHHOCTH HUTHHMOPHTOB ONMpeLesioOTCS
pPasnIuYHBIM COJEpPIKAHHEM B HHX KPHCTAJJIOKTACTHUECKOTO MaTepHala, He-
OIUHAKOBEIM KOJHYECTBOM KPYIHBIX BRJIIOUEHH{T CTeKJd, PAa3NHUYHBIMH CTe-
TIEHAIMH CBaPeHHOCTH M JedOpMAIllMH UYACTHIL CTEKJ4 B LEMEHTe, a TakKKe
TMOCTBYAKAHHYCCKOH IMepexpHCTanIi3aldy crekaa, HaJHdHeM HJAH OTCyTCT-
BHEM B HHX NOCTOpPOHHHX 00JIOMKOB GoJjee apeBHHX mnopoa (Cnepanckad,
1966). Kaaccuduxanua paspaGorana M. M. CnepaHckoil Ha npumepe Hr-
HuMOpuToBEIX Toam Oxorcko-UykoTckoro ByJKaHHWUecKoro nosica: 1) rua-
JOHTHUMOPHTHL ¢ OTHOCHTEJNBHBIM COAepxanueM cTekiaa 95—90%; 2) mop-
dupoksacTHUeckne UrHUMODHTH, B KOTOPHIX cTek1Io cocraBisier 80—70%
obuiero o6beMa NOPOAL; 3) KPHCTAANOKAaCTHIeCKHe HPHHUMGPHTE € coiep-
JaHHeM cTekJa He Gonee 60Y%.

H3BecTHO, 4TO BO BCeX BYJIKaHHYeCKHX OBJACTAX MHPA GOMBIIHHCTBO
UrHUMOPHTOBBIX TIOTOKOB COCTOHT M3 MaTepHualda pasMepoM MeHee 4 MM
(Cumut, 1963; Aramaky; Cnepanckas, 1966). B coorBercTsuEH ¢ 3THM
1. M Cnepanckasa npefsaraer no rpaHy/JI0MeTPHYECKOMY COCTABY BHIEIATH
ABe Tpynnel HrHUMOPHTOB: 1) mensosble HrHHMOPHUTH, B KOTOpPHIX 709
IMHPOKIACTHYECKOTO MaTepHana OTHOCHTCSI K (paKkuui pasMepoM MeHee
4 mwm; 2) nemsoBble HPHUMGPHTH, B KoTophix 30—509% ob6bema mopoast co-
CTaB/sIoT 06J0OMKH Npeo6pasoBaHHON B CTEKA0 meM3bl pasMepom 0,5—5cM
u 6oaee.

Hrunm6pntossie noas Goabminx 00beMoB KyiaycyHCKoil BnaiuHnl OT-
HOCATCS B PsAJl MEIIOBLIX, Pa3Mep 4acTHI[ B KOTOPLIX OOBIYHO MeHee 4 MM.
Coaepxanie KPHCTAJAJIOKIACTHUECKOTO MATEpPHAJa B HHX HEONMHAKOBOE H
mensiercss ot 3 no 499%. Ilo cremenn cBapeHHOCTH M NepeXKpHCTAANU3ALNH
CTeKJa OHH OTHOCATCH K BBICOKO- M CHJIBHOCBAPEHHBIM PasHOCTAM €O 3HA-
UYHTENbHOI IlepexpHcTanau3alieil cTekaa OcHOBHOH Macchl. He cuuras mpu-
JKeproBbX (Qauui, AJf UCHHMOPHTOB ONMUCLIBAEMON BNALHHBI XapaKTepHBI
NOJHOE OTCYTCTBHE HJH He3HAYHTe/bHAsl INpPHMech NOCTOPOHHEro Ma-
TepHana.

PasnospemenHpie TOANH HFHUMODHTOB OGLEIMHEHB B JallUTOBYIO H
aunaputoByio popmannu (Conosbes, 1973), mo TaHHBIM XHMHYECKHX aHa-
JIH30B OHM MpejcTaBleHbl MOPOAAMH OT aHAe3HTO-JallHTOBOro 10 JHUmapH-
TOBOIO COCTaBa.

NraaMOpuTs! januTon

B ropuzoHTAJBHOM M BepPTHKAJTbHOM HANpaBJICHHH OTPOMHBIE
00beMbl ATHHMGPHTOR AALUTOBOH GopMauHH XapakTepHSYIOTCA NOCTOSH-
HBIM comepxanueM Si0Q, (656—69%), meaoueit (KO 1 Na,O mo 3—4%'
Kayblfl), CYMMapHOTO KOJHYeCTBA OKUCHOrO M 3aKHCHOrO xenesa (3,5—
4,3%). Conepxanne CaO wmensierca or 1,79 no 4,28%. B aunesuro-pauu-
Tax CONEPMKHTCA HOPMATHBHBI BOJJIACTOHHT HJIH YBEJHYHBAETCH COMEpHKas
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HHEe 3HCTATUTOBOH H (heppOCHIMTOBOH cocraBastomiux no 8—99%. HMruum-
OpUTH JaUNTOB paBHOMEPHO mepechillleHbl KBaplleM, HOPMAaTHBHOE COjep-
KaHue Koroporo cocrasaser 22—27Y%, a xosdduunent auddepeHuuannu
Marmbl KoneGuercs: B npeienax 70,56—78,9%.

Ha rteppuropuu 310fi BnajuuHsl UMTHAMODPHTHI TAIHTOR XapaKTePHU3YIOTCS
HE TOJBKO NOCTOAHHBIM XHMHUECKHMM,HO H HMCXOJHBIM MHHEPaJbHBIM COCTa-
BOM. ['J1aBHBIMH COCTABHLIMH KOMIIOHEHTAMH B HHX KPOME CTeKJIOBATOH OC-
HOBHON Macchl sBJISIIOTCS IJIATHOKJA3, KBapll, pexe KaJHHATPOBBIH moJe-
BOii 1nart, GHOTUT H porosas of6manka. M3 akuecCOpHBIX MHHEPAJIOB HaH-
GoJiee pacmpocTpaHeHbl IHPKOH M alaTHT, peme — MATHETHT, HWILMEHUT H
cpen (cMm. cratpio B. M. Makaposa u B. M. ConoBbeBa B gannom cGopHHU-
ke). [lementupyioutas nophupoxaactsl ocHoBHasi Macca cocrasiser 51,1—
71,7% o6bema uruuMOpuToB. OHa CJ0XKeHa CJaa0ONONSAPHIYIOMHMH Mel-
kuMu (MeHbmie 0,5 MM) OCKOJKaMH CTeKJa, OKpAUIEHHBIMH B cephie M 6y-
pble TOHA H HCHLITABIUMME CIEKaHHE, paccTeKk/a10BaHHe C ofpasoBanueMm
KBapl-anyasapospix arperatod. OcnoBhas macca HMeeT (alouzaibHOe CTPO-
eHue, OOYC/JOBJIEHHOE YEpeNOBAHHEM CBETJIBIX H TEMHBIX MO0JOC CTEK/aa.
TaxcHTOBOE CTpoOeHHe NOJYEPKHUBAETCH MNMATHHCTBIM pacrpeieieHieM BHOBb
o6pasoBaHHBIX MuHepanos. Tak, azyasp pacnojaraercsl BIOJb H BOKPYD
BKPAIJIEHHHKOB B BHJE OYPHIX CKOMJIEHHH pPO3eTKOBHAHLIX arperatoB pas-
mepom 1o 0,05 mm, a raGautyartsie sepHa kpapua pasmepom 0,01 mm caa-
ralot uepenHTyaThie arperaTel. [lo crexay pasBHBaloTCA MeJKHe (COThIC H
TEICAYHBIE JOMW MHUJAJTHMETPa) JHCTOYKM 3eJeHOr0 XJA0pHTa. DTH ocobeH-
HOCTH CTPOEHHS LEMEHTHPYIOIIEH MAacChl XapaKTepHbl TJaBHLIM 00pa3oM
Js1 HTHHMOPHTOB 3anafnHofi moaoBuHbl Brnainubl. B Manubik-lOpsixckom
ByJKaHHYECKOM TI0J¢ OCHOBHAS MAacca B pe3y/JbTaTe CBapuBaHmusi U pac-
CTeKJOBAaHHs H3MeHeHa 10 ¢eab3uToBOro crpoenus. OT NenaoBoil BHTPO-
KJACTHYECKOH NPHUPOJIbI OCTAJHCh JHIUL PEJHKTHl 06JOMKOB CTeKaa, BHJI-
HLIX JHIIb NPH yMeHBIIeHHOH Anadparme, KOTOpble BBRITACHBAIOTCS B BHIE
noJjoc, 00TeKalomUX BKPAIVIEHHHKH, TJIABHBIM H3 KOTODHIX SIBJASIETCS Ija-
THOKJa3.

Ilnarnokias — caMblii pacnpocTpaHeHHbII MHHepaJ HIHAMOPHTOB ja-
1uTOB, OH cocraBasger 17,9—38,4 (wame 24—30%) o6wema nopoasl u co-
nepxut 30—369% anoprura (raGa. 1). Ilmarnoknaassl 06bIYHO CABOIHHKO-
BaHbl, HOIPHCYTCTBYIOTH HECABOHHHKOBaHHble HHAMBHAYMBL Llenmx kpuc-
Ta/JI0B Majo, OHH CKOJIOTHI, PasOHTBl, HHOTAA He3HAYHTENBHO pe3opbHpo-
BaHEl OCHOBHOI Maccoil. Ilaaruoknasel, Kak npaBmugao, HezoHaabHBL. Ciaado
BhIpaXKeHHAas pAaclJbiBUaTaf 30HAAbHOCTh C BOJHHCTBIM IloracaHHeM 0ea
UeTKHX TPAaHHI IBOHHUKOBAHHA OTMEYAasjach B OCKOJKAX ILIATHOKIA30B Ha
neBobepexbe Maunnbik-I0psxa, rae Takxe OGBYHBI MeakHe (1o 1 MM) rio-
Meponop(upoOBLE CPOCTKH H BKJIIOUEHHSA 3€PEH POrOBOH OOGMaHKH M IHDPKO-
Ha B nuarnoknasax (¢oro 2). Ilnarnokaassl H3MeHEHbl HE3HAUHTEIbLHO, OHH
caabo anpbutHsupoBaHnl (HoTo 3), XJIOPHTH3HPOBAHEI, KapOoHaTH3HPOBA-
Hel (oTo 4), CepHIHUTH3UPOBAHBI H HHOTJAA LEOJHTH3NPOBAHEL,
: Ta6auna 1
KoanyecTBeHHbIII MUHEPANLHBI# COCTAB HTHHMGPHTOB AALATOBOI thopmanun

P.Yane=

Pu. Uanb6aii Pu. Manublk=IOpsx pk

Copepanne MuHePanos, (06. %)
105/1* | 104/1) 103/1 | 102/2 |421/1 [277/4 [202/1 |221/1 [234/1 325/1

OcnoBnas Macca . 51,5 /65,0 | 71,56 | 51,0 |71,7 |38,4 |69,9 |59,0 |51,1 | 59,1
[Tnarsoxkmas . . . . .| 28,1]20,4 17,9 | 29,8 123,6 ]28,7 {24,8 |30,7 [38.4 | 28,0
RO o 2 T 13.6.410.2 |- 6;0.1° 12,2 o b ]2, 603 8 R 6 lanl N6 7
Kaanmmar rb LA 7o 4 | T,2 = 55, 85090, 7| 4 7 I'E g " S0 5
Baotar. () - . . . . Lo U8 e A (8 e SRS G S o | IS i s e BT iea
Porosasi obmanka (?) 156010, 7317 52,52 [0 2o il et (11018 |09 153 Bty o 5

* Homep oGpasua.
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Komuyecrso ksapua wmensercs or 2,3 1o 13,6%. HanGonbwnii npouent
ero oryveuen Ha Jepobepexbe Onomel n IOnomo-HenskicHcKoM node.
B 6acceitne Kyfinycyna u YanGen comep:kaHmHe KBaplia He MOAHMMAaeTCA
Buie 6,7%. Hopmarussoro KoamyectBa ksapua B nopozax IOxomo-eis-
KIOHCKOr'o moJs, Hao@op-on MeHblIle, T. e. MOPOALl 3anaanoro Kpas BOaJAWHBI
MeHbllIe TMepechllliedbl KPeMHe3eMOM, YeM HTHHMODHTH, U3BeprIIHecT Ha Ce-
BepHOoM ckaone Oxorckoro Maccusa, B Jeapkio-Kyitaycyuckom u Manubik-
IOpsaxckom Bynkannyeckux mosasx. Hanee, B Gacceiine peuex Kyiiaycyn u
Yaples uucao 3epeH KBapua B uaugax cocrasaser 8—17, a cpexune pas-
Mepol ux paBuel 0,8—1,3 mM. B sananuoit vactn Bnaguusl na KOxomo-Jlens-
KIOHCKOM MexJypeube KOJHYECTBO 3epeH KBapHa yBejuyuBaercs 2o 14—
24, cpennue pasMepnl HX 1,2—1,5 MM. 3/lech e BCTPeYAlOTCH 3epHa KBap-
a jo 5 mM. Bce 310 yK43blBaeT HA HEOAMHAKOBEIE YCJOBHS KPHCTAMJIH3A-
IIH" IrII‘HHMﬁpHTOB B Pa3HbIX 4YacTHAX BIlaAHHBI.

3epHa KBapla, Kak NpaBu/Io, OKPYIJIOi H HenmpaBHAbHOE (aMe6006-
pasnoii) (opmbl, ONIABIEHB H KOPPOAHPOBAHB OCHOBHOH Maccoit (¢poro 5),
pacujleHsii HHOrZa KpyrnHoe 3epHO Ha ps Oojiee MEJKHUX HJIH PacTBOPSAsA
€ro IOYTH TOJHOCTHIO.

BAKPH.HJIGHHHKH KBapla BCTpe4daloTcs pexe, UeM TakKOBBIE IIJIaruoKJiasa,
HO mpelcTaB/ensl Holee KpynueiMu 3epHamn. OIHaKo 3epHa MIarHOKJIa3a
oGyafaloT ayulleidl orpaHkoH M 3HAYHTEJLHO MeHee KOPPOAHPOBAHEl OCHOB-
HOM MacCoH.

Kanunatposoro nonesoro mmarta metee 2% penko 5,2% (cm. Taba. 1).
3epeH KalneBOoro oJeBoro mmara B mandax or 1 mo 14, cpepunit pasmep
nx cocrasiasier 0,5—1,1 mm. Kpucraane Gosee 2 MM ouenb penku. Kamu-
HATPOBLIT T0JeBOH IIIAT npeacTas/iaeh ciaboaNbOHTH3NPOBAHHBIMH KOPOTKO-
NPH3MATHYCCKUMH 3ePHAMH, HEMHOrO KODPOLHPOBAaHHBIMH OCHOBHOH Mac-
coif. UruuMOpuTH RanyUTOB MOCTOSIHHO COAEpKAT TEMHOUBETHLIE MHHEpaJbl
(6noTut 1 poroBas obmanka) B HeGoabiom (2—6% ) koamuecrse.

BuorHT, rnasHbli TeMHOLBeTHbII MHHepal, ofpa3dyerT ILIHHHONDPH3MA-
THYECKHe JHCTOYKH cO cpexHum pasmepom 0,5—0,9 MM, Ho He Gonee 2 MM.
Conepxanne 6uoTuTa B MOpPOAe HepaBHOMEepHOe, CocTaBaflollee oT 9 1035
3epeH Ha uiaoniaab wanda. BHoTHT coxpauua TOABKO CBOK (OpPMY, BemiecT-
BO JKe NO0JIHOCTBIO 3aMElIeHO arperaToM 3ejeHOr0 XJOpHTa, 3NHA0Ta H PyI-
HOrO MHUHepajla, OKHCJIEHHOro A0 OXpbl. JIHCTOUKM GMOTHTA N0 KpasM H B
cepeanHe KOPPOAHPYIOTCS OCHOBHOH Maccol. MHorga passuBajoTcs BTOpHY-
HEIfi MYCKOBHT, HOBOOOPa30BaHHA KPacHO-Oyporo cCBexero OGHOTHTA.

PoroBas ofMalKa 3e1eHOUC HJMU 3e1en0oBaro-0yporo LBeTa COXepHHTCA
B mopozxe B KoaudectBe ot 0,7 mo 3,3% wu npexcrasieHa eMMHUYHBIMA (2—
7, peixo 15—19) n3MeHEHHBIMH TpPHU3MATHUECKHMH KPHCTAMJIaMM HIAH HX
ockonkamu (dporo 6). Paamep ux rtakxoit xe, Kak H 3epeH OGHotHTa — 0,6—
1,0 mm. Porosag o6MaHka Tak e, KaKk H OHOTHT, 3aMellleHa OOLIYHO XJO-
PUTOM, HHOrZAa COBMECTHO C IOCJAeIHHM pasBuBaercs KapbGouaT. Porosas
o6manka uriuMopuTos IOnomo-lensKioHCKOro MOJst B OTJHYHME OT JPYTHXK,
BOCTOUHEE DACHOJOXEHHLIX YacTeli BNAAMHB ONAUMTH3HDPOBAHA TNOYTH Ha-
1eJ0, JJIS Hee XxapakrepeH Goapmuil (22—26°) yroa ¢Ng, B ApyrHx 4acrax
Bnanuust 10—14°. Kpucraaasl porosoii o6MaHKH, KaK u Bce nopgupoxaac-

ThI, pe30pOuPYIOTCS OCHOBHOM Maccoil.

HranMOpuThl Aa0apuTon

WraumGputel  sianapaToBoit  (opMaluu OGOrauleHnl KpeMuese-
mom (71,6—78,07 ec. %), comepikanie KOTOPOrO MHOTAA ONYyCKaeTCs 10
68,5%. Coxepxkanue oxucu Kaablus Mensercs ot 0,14 mo 2,09%. ITosexe-
Hue menoved crabuiapHo: NapO cocrasaser 2,87—3,86%, a K,0=3,66—
5,07 Bec. %. Penko (mpo6a 252/2) ormeualoTcs OTKJIOHEHHS: yMeHbIUEHHe
Si0; # KO u yBeauuenune CaO 10 3,95%.

48



WruuMO6puTE XapakTepH3yloTes HeomH-
;E;I;OBHM KoanuectBoM (23—42,9%) mop- = S S
o = Bella
92,9%21){01223q3§n3pua u OGoapuum (79,1— = & [ =
nHeHTOM AH(PEpeHIHanut, o e O e e
3HaYyeHHe KOTOPOro mHoraa (mpober 250 w1 < S
252/2) ymenpwaercs no 68,4% wu coorser- = - _—
CTBYeT MOpOAaM JalHTOBOrO COCTABA. THE R
BynkanuThl N0 KOTHYECTBY OCHOBHOI n‘ﬁ 8| B=x=-
macchl  (59,3—62,9%) u BKpanIeHHHKOB
OTHOCATCS K KPHCTAJMOKJIACTHUECKHM WHr- 2| Swwxo
HHMﬁp‘EﬂTaM ¢ eab3UTOBOM CTPYKTYPOH OC- SR
HOBHOMI Macchl. [lenyIOBBIe YAaCTUIEI CHJIBHO e
CBAPEHHOTO CTEK/Jd YJaB/JIHBAIOTCS JHIIL B 2 Bl g
BUAE «TeHeill», BUIHBIX NPH HECKPel[eHHBIX i s
HHKOJISIX C YyMeHbIUEHHOH nuadparmoi. B : H eAE e 9
mandax MoxHO HabAwAATH Hepasﬁom'e - =13 |— —
Hoe cnekauue, Gjaromaps uemy OCHOBHg‘H | & it
Macca HMeeT TAKCHTOBOE CTPOEHHE ¢ 3Jie- E_ B 228
MeHTaMH HrHHMODHTOBOH  mceBRod.iou- = —
JAJBHOH CTPYKTYPBI. 'S SRR
Kpucrannsl u ux o6MOMKH upefcras- § O 0 b |
JEeHBl KAaJHHATPOBBIM TOJEBBIM LIMATOM = 8l 2223
KBapueM H IJaTHOKJIasoM. B oramume ot g — EE R
HrHUMGPHTOB JAILMTOB B UTHHGPHTAX JHIA- = e
pUTOB mpeoGJajaioT 3epHa KaJH-HATPOBOTO 3 o B Pt
noJjesoro mnarta u keapua (11,8—18,5%) Sle (8 e
[liaruokmiasa B TOPOJE COAEPIKHTCSH '8 50——- g8 | = oo |
10,0%. HM3meHeHHble TeMHOLBETHBIE MHHe- HE e
paJibl BCTpPEYaloTCsl CIOpajuuecKH M B KO- = s % goea |
nuuectBe He 6osee 1Y (Taba. 2). 1) T
Pasmepsr 3epen H colep:KaHHe KaJaH- g| 2 e
HATPOBOTO MOJEBOrO MIMATA MEHSIOTCS B 31§ m—— |
HANpaBJEHHH OT HHAKHHUX K BeDXHHM TOpH- HE 3 52222
ic’l)mam. Tax, na npaBobepexbe ﬁpaagro E 5 —‘:‘ gres-
) 2HI~IbIK-}Opﬂxa B BEPXHHX FOPH3OHTAX MO 2z |5 onex
pPaBHEHHIO C HHXXHHUMH yMEHbIIAETCH YHC- £l & | e
JI0 BKPATJIEHHHKOB, a CPEIHHI pasmep HX Pl LE
yeeanyuBaercs ot 0,9 no 1,6 mwm; Hausoﬂeé 3 S 532“
KPYNHLIE KpHCTAJAMALL nocmrat,m 5 MM - =
[Tnaruoknaas mpeacTaBieH HpHSMaTquCKH: = I gvo<
MH He30HA/bHBIMH C/BONHHKOBAHHBIMH 3ep- 2 e
HaMH, B HeGOJbIIOH CTeNeHH cepnumasg- E :| 2203
POBAHHBIMH, IO COCTABY COOTBETCTBYIOIIHE < ol I -
onurokaasy (Ne 22—29), al aze®
_ TunuuHBIM TpeACTABHTE/]EM JIHIAPHTO- % 5 gfec |
BOH hopMamuu ABJASETCH MHOrOCIOHHASN £y -'; arbetsde
TOJIa HUTHAMOPHUTOB UEpPHOro, 3eJeHOro 25 | & e
KopHyHeBoro, G6Genoro usera, cnararom.as; R e
cpenniow uactb dopmannu. ITotoku pasnau- 2 3| gosa
yaloTess H mo cocraBy. Tak, cogepiaHue 5 B2
CTeK.urIa B noponaax xonae6iaerca or 54,3 1o 8 ;
97,5%; T. e.mPHCYTCTBYIOT manoummlwﬁpn- g
Thl, TOPQHPOKIACTHYIECKHE M KpPHCTAJIO- = :
KﬂaC}quCKHe HTHUMOPHTH (cM. Taba. 2) : =g
. . e 3 :
CTeKnaH:ﬂg;erHMGpHTbI e coneg}xanﬂem E %E g
pone, paBHeM 88—97Y, BcTpe- a ESwE
yeHbl B TyDTSHOBCKOi BYJAKAHOCTPyKType 3 + 2E
(0Gp. 42/4. 4/6, 43/3, 43, 12). Tlo. et S SEREH
, 43, 12). Tlo usery S Rlalele
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3TO cepble, 3e1€HOBATO-Cephie, Oe/bie, cHpeHeBble, Meakonoppupossie (0,3—
1,0 MM), MaccuBHbIe, HHOTJA € DAaKOBHCTHIM H3JOMOM c¢Jab0 crnekuiHecs
Ty(pl NHRDapuTOB € BUTPOKJACTHYECKOHR NENJIOBOH CTPYKTYpOl HeMeH-
ta. O610MKH KpHCTAJI0B HPEACTaBACHH KBapleM, MJAarHOKJAasoM, KaJju-
HATPOBBLIM TIOJIEBBIM MNaToM. B GoJbIIMHCTBEe ciayuaeB mpeobaanaioT 06-
JIOMKH Ti1aruokaasa. ['manouruumGpursl ciabo KapOoHATH3WPOBAHDBL.

[TecTpouBeThHas ToJula CJIOXKeHa, TAaBHBIM 00paszoM, mOPHUPOKIACTH-
YeCKHMH HrHUMOpHTaMHM ¢ BKpal/JeHHUKaMH, cocraBasmomumu 15—35%
o6bema mopoAbl (cM. Tada. 2). B oranyme OT rHanourHEMOGDHTOB, AJSI KO-
TOpbIX XapaKTepHLI 00Jee CBeTAble Cepble OTTEHKH, nopdHpOKIaCTHIECKHE
HrHHEMOPHTEE OKpauensl 06pl9HO (HO He Bcerja) B KopuuHeBwnie Toxa. Llser
NOPOLe NMPHAACT OKpacka uemeHra. [TocjaenHUH OTIHYAETCH OT FHAJOHTHHM-
GputoR Gojee rpyGO3CPHUCTHIM CTPOEHHEM 3a CHET NPUCYTCTBHA OOJOMKOB
CTEKON ¥ NeMabl pasMepoM 1—3 MM u GoJiee BHICOKOH CTENEHbIO ceKalus
UX B OJHOPOIHBIH CTEKJOBATHI arperat, Ha (oHE KOTOPOrO BHAHBI JIHINB
KOHTYPBl Meaxux (meHee ]| MM) OOJOMKOB CTEKOJ H Jyulle 3aMETHH IeM-
30Bbie BrJoYeHHsn. CTpyxTypa UeMeHTa MUKPOUrHHMOpDHTOBAs, TEKCTypa
nceBpodaionfansuas. CTpykTypa HrHHMOPHTOB NOPGHPOKIaCTHICCKAA.
[TopdupokaacTel npejicTaBieHbl NJAAaTHOK/JAA30M, KBAapleM H KalHHATPOBBLIM
NOJEBLIM MINATOM, PeiKo BeTpeyaercs OMOTHT. KonuyecTBeHHbIE COOTHOIIE-
HHUSl BKPAIJIEHHUKOB NPUMEPHO paBHLIE, OTMEYAIOTCA Caydan npeobiagaHus
KalumunaTa ¥ KBapla naj IJiaruoknaasoM, HO He Bcerfa. Cpeanue pasMepsnl
BKpamyieHHnKoB coctapasior 0,5—1,0 mm. KpHcraansl niaruox/1a3oB Medb-
ye APYrHX, HO NMPEBOCXOAAT KBADI M KaJAHINOAT MO YUCAY BKpPaleHHHKOB.
Kpucraaibl TJarnok/aasza NMPH3MATHUECKOH HAH KOPOTKOMPH3MATHYECKOH
($OpMBL ¥ IpeJCcTaB/JeHLl He30HAJbHBIMU I CBEXKUMH Da3sHOCTAMH, JHIIbL OT-
MeualoTCA He3HAudTelAbHas CHIIb CEPHIHTAa H-— O4YeHb pPeIKO — MeaKHe
(menee 0,1 mm) aucroukn neonuTon. [lopdupokaacTel Kaaumnara —B BU-
Jle HeCABONHMKORAHHHY CjJaboanbDHTH3HPOBAHHLIX 3epeH. 3epHa XBapna
H30METpHUHON (QOpMBI H CHJAbHO pe3opbupoBanbl. Kopposun nojaBepKeHbl
TaKme BKPaNJIeHHHKH MIACHOKAa3a H KAJAHHATPOBODO NOJAEBOrO IINara
(horo 7). OrMeuaioTcst CPOCTKH KajulinaTa C MIaTHOKAa3oM. BHOTHT npen-
crapien Menakumu (0,5—1,0 MM) HeusvMeHeHHBIMH KaTaKJAa3sHPOBAHHLIMH
JHCTOYKAMH, HHOT[A BKAIOUEHHLIMH B KBAPIL ¥ NIJIATHOKJIA3.

Kpucrannoksacrnueckue HrHUMOPHTEL 00 00beMy BYJAKaHHTOB 3HauH-
TeNLHO YCTYHAIOT HOP(MHPOKIACTHUECKHM HIHUMODHTAM H CONOCTABHMBI C
ruanonrnuMGpuramMu. OT nopQHPOKAACTHIECKHX HUTHHMODHTOB OHH OTJHYA-
I0TCSl He TOJbKO GOJbilell KPHCTAaMIMYHOCTLIO, HO M GOJee BBICOKOH CTe-
Nelbi0 CBAPEHHOCTH BUTPOKIACTHUECKOTO Martepuana. B peayabrate nopolia
nproGpeTaeT TEMHO-CEPHIl MO UEPHOTrO IBET 3a cyYeT TOMOrEHHOTO BTOPHY-
HOTO CTéKJa, B KOTOpPOM npucyTcrByer rmmeperen ¢ cNg 0—7°. B cayuae
U3MEHEHHS TEMHO-CePLIX WTHHMOPHTOR 10 KOPHUHEBATO-CePhIX MJH 3eJeHO-
BATO-CEPBIX OTTEHKOB CTEKJO [eMeHTa JAeBHTPH}UIUPYeTCd ¢ o0pasoBaHueM
yepenuTYaTHIX arperatoB Ksaplia ¢ pasMepoM 3epen Re Gonee 0,1 Mmwm,
MEKy KOTOPBLIMH JIOKAJIH3YIOTCH TOHKO3C¢PHHCTBIC arperarsl KaJauHaTpo-
BOTO TIOJEBOTO LIMAaTa.

BrpamieHHUKH Yalle NpeacTaBieHpl 00JOMKaMH HJIH PasApol/eHHLIMH
KpHCTAJaMH, 3aMETHO yMeHbIIUJIach KOPPO3Hs KBaplia, HO YBEIUYHIOCH
YHCJIO 3epPeH IVIaTHOKIA3a € M3PEe3aHHLIMHM HeDOBHBIMH KpasMM ¥ C «BKJIIO-
gyeHHAMU» crexaa (cum. ¢oro 7). Ilnargokiasbl He30HalbHBIE, C TaKHM XKe
(22—30%) comepxaunem awoprtura. [lopoxsl cBexue, nHoria ciraGokap-
60HATH3UPOBAHHLIE.

BonopasaenbHbie mnpoctpancrBa  Oxoro-MHAMrApCKOrO  MeXAypeubs
CJIO¥EHBl, TAAaBHBIM 00pa3oM, NO3AHUMH HrHUMGpPUTAMH JUIAapHTOBOR (Op-
Malnuy, KOTOpble BCerjaa 3aJeraioT Ha TNeCcTPOOKPalleHHBIX HrHHMOpHTAX.
OHH npeAcTaBJIeHb MOIULHON (HEeCKOJbKO COTEH MEeTPOB) TOJIeH MacCHB-
HEIX CepbiX H/H KOPHYHEBATO-CephbiX, YCTOHUHBBEIX K areHTaM BblBeTPHUBaHHA
1aBonoA00HEX UrHUMGPHTOB. Bee OHM MO COOTHOIUIEHHIO CTEKAA H 00J0MKOB
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MHHEPAJIOB OTHOCATCA K KPHCTANNOK/IACTHUECKHM HrHHMOGpHTAM  (CM.
Taba. 2).

Crenenb CBapeHHOCTH CTeK/Ja BBICOKas, CTPYKTypa OCHOBHOH Macchl
MHKPOUTHHMODPHTOBAsE HIH MHKPO(eab3UTOBAsi ¢ PENHKTOBBIMH MceBAO(II0-
HAajdbHEIMH yyacTkamu (Qoto 8). ITopdupokaacTsl mpeacTaBaeHbl, TaB-
HbIM 0O6pa3oM, 06/IOMKaMH KPHCTAJIJIOB NJarHOK/asa, KBaplla W KaJHHAaT-
POBOr0 NOJIEBOTO WIMATA, YTO ABJISETCS XapaKTEePHOH UYepTOil ONHCBIBAEMbBIX
nopoa. KosmuecTsenHble COOTHOLIEHHsI BKPAIJIEHHHKOB TdaKHe e, KaK B
APYTHX YacTAX JIMNAPHTOBOH Tosmu. KBapi,, KaJHHATPOBHIH moJeBoi wnar,
IJ1aTHOK/1a3 B NOPOAAX MPUCYTCTBYIOT NOPOBHY, HHOrAA Tpeobaagaer KBapil.
Cpeanue pasMepbl BKPAIJIEHHHKOB TaKHe )Ke, KaAK U B MrHHMGDHTax Gojee
HHKHHX TOpH30HTOB Qopmanuu, 1. e. 0,6—1,4 Mmm. HauGosee kpynubie
(1,2—1,4 mm) sepna mpunanjexar ksapuy. OGEYHO NIATHOKAA3 COMEPIKHT
20—24% auopruTa. JlelikokpaToBas yacThb TOpPOJ CBexKas, NOYTH He 3a-
TPOHYTAasi BHIBETPHBAHHEM.

TemnouBeTHble MHHepaabl npeiacTaBieHsl OGunotaToM (mo 2%) u enu-
HHYHBIMH 3epHAMH MHPOKCEHa.

B uraumOpHTax JunapHTOBON (QOpPMAlHH COAepKATCA LHPKOH, amaTiT,
MHPHT, MarHeTHT, HIbMEHHT, OpTHT. OPTHT YacT B NMOKPOBAX BepxHeil momo-
BUHBL TOUH. Pexke BecTpewaloTcsi cden, rpaHar, aHartas, eme pexe —
aPCEHONMHUPHT, MOJTHOACHHT, QIIOOPHT H .

YCJIOBHA OBPA30BAHNA UTHHMBPUTOB

KyfizycyHekas HadomeHHass BHagWHa CJ0MKeHA TJaBHBIM 0o0pa-
soM urHuMOpuramu. HawbGoabummit ux o6beM pacrnoJsaraercs Ha OKpauHe
OX0TCKOro cpefuHHoro Maccusa, Broas Keranguuckoro (IOnxomo-IdenbxioH-
CKoe ByJkaHuueckoe noje) ¥ Hior-YanGeiickoro (Manubix-lOpsixckoe Bya-
KaHuyeckoe noJje) pasnomoB. Ha Oxorckom cpenunnom Maccuse ([lenbkio-
KyjiinycyHckoe BynxkaHHYecKoe IoJje) 0ObeMbl HTHUMODHTOB pPe3KO cOKpa-
IAIOTCsT, HO YBENIHUHBAETCS KOJHYECTBO 3KCTPY3UBBIX KYIOJI0B.

MruuMOpHUTOBBE TONULH BNAAHHBI NPHYPOYEHBl K 30HE YTOMNLIEHHS 3eM-
Hoil KOpbl 10 40—45 xum (IHanomnukos, anomuunkosa, 1961). Ha nomo6-
HYI0 TeOJOTHYEeCKYI0 IIO3HIIHI0O HTHUMOPHTOB B JAPYrHX palloHaX MHpa yKa-
seiBaqu E. E. Muananosckuit u H. B. Koponosckuit (1966).

HauGosnee unTeHcHBHEIe H3BepxkeHHa B KyHaycyHCKol Bnajgune cBsida-
Hel ¢ o0pasoBaHHeM HIrHEMOPHTOB NalUTOBOH (JopMaluH, KOrjaa 3a OTHO-
cHTeNbHO Mauawii mepuon (94—84 man. ner) obpaszoBaduch TOJUIM MOIIL-
Hocrbio 7o 3000 M. MrHuMOpPHTHEI JAlHTOB H3BEepraluch Yepe3 TPEIIHHHbIE
anmnapatsl, HO HapsAy C HEMH, BEPOSITHO, NIPUCYTCTBOBAJH BYJIKAHBI, 1aBUIHE
arjoMepaToBble ITOTOKM ¢ yrjaamu HakaoHa o 30°. Kpome Toro, m3Bepixe-
HHA MMeJH HalpaBJeHHBIH XapakTep, NPHBEAIIHE K HAKOIJIEHHIO arJoMe-
pPaToOB pa3HON MOLIHOCTH OTHOCHTEJBHO 3KepsoBHH. Bce 3T npu3Hakh Ha-
NOMHHAIOT H3BeCTHble u3Bepenus Byakanos Karmait u DessivsinHOrO
(Fopuxos, 1962). ;

Caenylomuii sTan HTHHMOPHTOBOrO (JAMOAPUTOBOTO) BYJKaHH3Ma, Ja-
THPYEMbIHl CEHOH-IaTCKHM BpeMeHeM, OT/eJeH OT H3Bep:KeHHH AaluTOBO
MarMbl KPaTKOBPEMEHHHIM II€PepHIBOM, B TeUeHHE KOTOPOr0 HeGOJbIIHM
00’beMOM H3JIHBAJACh MarMa JABYNHPOKCEHOBHIX aHIe3UTO-0a3a/lbTOB.

Ecnu MnHEMOPHTH JALMTOB B Npejenax BCel BNaAHHBI NPeACTaBJEHbI
OAHOPOIHON TOJILEH MACCHBHOTO CJOMKEHHS MOILIHOCTBIO OT HECKOJbKO CO-
T€H 0 ThICSY METPOB, TO HTHHMOPHTHI JHIAPHTOB CJAATAIOT CTPaTH(MHUIHPO-
BAaHHBIE TOJINH € PA3JUYHBIMH COOTHOIUIEHHSMH NOP(GUPOKIACTOB H OCHOBHOM
Macchl. Oco6eHHO TeTeporeHHa CpeAHsis YacTb HIHHMOGPHTOBOM (opmaIluy,
cocTosiulas H3 AeCATKOB IOKPOBOB pa3aH4YHOH (10 1 M) MOIIHOCTH, Xapak-
TEPH3YIOUIUXCS B TO Ke BPeMsl CHJIbHOH H BBICOKOH CTeNeHb) CBapHBaHH:
CTeK/a, BKJAIYAIONIEro HHOrAa POMOHYECKHH MHPOKCEH.
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[TokpOBbHI DaUMTOB OTHOCATCS K IJIATOMTHEMGpPHTAM, 3aHHMAIOUIHM
Nnonlaab B JAECATKH TLICAY KBAJApaTHHIX KHJIOMETPOB. B0300HOBHBLIHHCSH
1oc/Ie HEKOTOPOTO MepephiBa HIHUMOPHTOBBIH (IUNaPHTOBLIH) BYJIKaHH3M
NPOSABJSICA JOKAJbHO B Ipeje/nax 060Co0JCHHBIX BYJIKaHOCTPYKTYp Ipoce-
JlaHus H CONPOBOXK/AJICH BHeJpPeHHeM CYOBYJKAHHUECKHX M IKCTPY3HUBHBIX
Tes  monobHo Byskanam Mepanu, Moun-Tlene, Canra-Mapus, Hlusenyu
u ap. (Fopwmxkos, 1962).

Bonpoc o resesuce UTHHMOPHTOB OcTaercd OTKPbITEIM. CylecTByer He-
CKOJIbKO THIOTe3: «packanennwix tyuy (II. Mapmanm), «dmonzusannms
(I. JI. Peitnonnac), «nasosoro norokas (JI. M. Mpaumxk, . C. Beasiuxun),
«auksauun» (A. CreliHep), «npopblBa Ha NOBEPXHOCTh I'PAHUTOHAHBIX ILIY-
toHoB» (E. K. ¥erues, M. M. Cnepanckas), «noI3eMHOr0 B3pbiBa H J1aBO-
Boro moroka» (B. M. Baomasen) n ap. Hepasno nosBusiuck HOBbIE JaHHbIE
0 MeTacoMaTHYeCKOM «CBAapHBAaHHH» KHCJABIX Ty(OB B HeApax THAPOTep-
MaJbHBIX cHcTeM B o0JacTsax akTHBHoro Bynkaumama (Haboko, 1971; Hy-
nuyen, 1971; Benoycos, 1971). JlaxKe 3TOT HENOJHBLIH NepedYeHb TOBOPUT B
N0Jb3y CYLIECTBOBAHHSA PAa3JHUHBIX CHOCOGOB 00pasoBaHHS HTHHMODHTOB.
B cBoe Bpems na 370 ykaswBanu B. M. Baomasen (1957), B. Il. Ilerpos
(1957), A. Creitnep (1963) u mp. Uro xe xacaerca uruuMGpuToB Kyiiny-
CYHCKOH BHAAHHBI, TO AJIS HHX XapaKTepPHH Ha3eMiHble H3JIHSHHA MO 30HAM
riyOMHHBIX Da3J1oOMOB Ha OOJBHION TEPPHTOPHH, MOCTOSAHHOE MPHCYTCTBHE
nopHPOKAACTOB KBaplia, He30HAJbHLIX TJarHOK/JIa30B, Majoe KOJHYeCTBO
TEMHOLBETHBIX MHHEPA/JI0B, BBICOKAS CTENEHb CBAPHBAHHA CTEKJA OCHOBHOMN
Macchl, NPHCYTCTBHE (IouianbHbIX TeKcTyp. Bce 3To roBoput o cnenudu-
UeCKHX yC¢JI0BHAX 00pa30Banusi HTHUMOPHTOBOrO pacijiaBa.

IlocrosiHHas pe30opOIHs BKpPANIEHHHKOB CTEKJ0BAaTOH OCHOBHOH Mac-
COlf, a TaKKe WOPGPHPOKIAACTHUECKUH XApaKkTep BKPAIJIEHHUKOB €CTh, BEpO-
STHO, pe3yJbTaT ObICTPOro NMOCTYIJIEHHS MATMAaTHUECKOrO pacmiaBa Ha Iio-
BePXHOCTh 3€MHOH KOpBHI.

TperpuM XapakTepHBIM NPH3HAKOM BYJIKaHH3Ma BHANHHEL CJAYMKUT I10-
CTOSIHHOE NpHCYTCTBHE TydosaB, 06pasylolux NaiKH, KynoJ/a, TOTOKH, a TaK-
JKe HajJHuHe TOCTENEeHHBIX IEpexo/oB CyOBYJKaHHUECKHX JIHIADHTOB B
HNOTOKH HTHHMODHTOB.
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A.T. BAXAPEB

CTPATUTPA®IHA M1 OCOBEHHOCTH COCTABA
BYJIKAHOTEHHBIX OBPA3OBAHIN
YIBIWHCKON HAJIOJKEHHOI BITA TUHBI

YabHHCKasi BIaJHHA pachnonaraerca B KpaliHeHd 10ro-samaiaHoi
yactu Oxorcko-UyKOTCKOro -ByJKaHnueckoro nosica (Yeprosckux, 1964).
Ona sanumaer OoOWMPHYIO TeppuTOpHIO (0K0Ja0 35 Thic. KM?), NpOTATHBA-
ch Bjloab NoGepexbs Oxorckoro mops Goxee yem na 300 KM OT HMCTOKOB
p. ¥Yabs Ha loro-zanafe 10 p. Oxora Ha CceBepO-BOCTOKe, NPH LIHPHHE IO
150 xwm.

MesokafiHo30iicKkHe ByJKaHHYecKHe 00pa3oBaHHs YJIbHHCKON HaNOXKeH-
HOM BNaJIMHBL pa3fie]eHbl Ha psjJl CBUT (OT paHHHX K TO3XHMM): ajaH-
cKas BYJKaHOTEHHO-OCAJA0uHas (BepXHAs lopa — HHXKHH{ Mena), yanOepH-
KaHcKaa (HUMKHHHE MeN), aMKHHCKAas, XeTAHWHCKAas H ypakckas (BepXHHUi
Men), Xakapuickas (naneorek).

B uccremoBaHHLIX padoHax UEHTPANLHOM YaACTH YJAbHHCKOH BHaXUHBL
pPa3BHTHI, TJIABHBIM 00Pa30M, BEDXHEMEJOBbIE BY/JAKaHHYECKHE TOJILH aMKHH-
CKOH, XeTAHMHCKOH M YPAKCKOH CBHT, 4 TaKiKe maJjeoreHoBble 6a3aabThl Xa-
KapHHCKOR CBHTHL JIHINb B 3alaHOi YacTH H3yYeHHON TEPPUTOPUH BCKPHI-
BAIOTCA BEPXHHE UacTH paspesa yJAbOEPHKAHCKOH CBHTHl HHKHEMEJOBOIO
BO3pacTa, MepPeKPhIThIe NOPOLAMH aMKHHCKOI CBHTHL.

Huxe NPHBOAHTCH XapaKTePHCTHKA paspe30B BYJAKaHOT€HHDLIX TOJLL
HEHTpaJbHONH YacTH YJbHHCKOH BIaHHEL

YJIBBEPHKAHCHASL CBHTA

O6pasyer BLIXOALI B OCHOBHOM B KpaeBBIX UYacTAX YJIbHHCKOR
BnagnHel, HeGonbiine N0 IJIOmAanu BEIXO/BI €€ OTMEUAlOTCs B LEHTPaJbHBIX
yacTax BnajauHel (6accein HuxHero TeueHns peuek Cexua, Apunja). K meit
OTHOCHTCSI HEOJHOPOAHAS N0 COCTaBY BYJAKAHOTEHHAs TOJINA, IPEeHMYIIecT-
BEHHBIM Da3BHTHEM B COCTaBe KOTOPOH NOJb3YIOTCS TOPOILI CPEeJIHero cocra-
Ba: aHIE3UTHl, aHAe3uT0-0a3anbThl, pexe GaszaapTsl u ux Tydsl. INogunnen-

* B 1968—1970 rr. aBTOPOM TNPOBOAHJHCH TeMaTHYECKHE HCCACAOBAHHA B HEHTPAb-
Hoit yacTy YabuHCKOI Bnaguusl B Gacceftne peuex Amka, Yeuma, Cexua, a TaKiKe B BePXOBBAK
peuex Marsl, Hyaeimu, Her, TaBuinn, Xotonabo. CofpaHHble pacTHTeJNbHBIE OCTATKH H3
OCHOBHBIX Pa3pe30B OCaJ0YHO-BYJKAHOTEHHEIX TOJIL onpefensyiuck npodeccopom B. A. Bax-
pameesnim. ITonbaysck ciaydyaem, TPHHOCHM eMy Haury rayGoKyio 61arofapHocts.
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Has pojb NMPHHAIJIEKHT JaBOBEIM NOPOAAM KHCJOrO cocraBa M HX Tydawm.
B paspese oTMeuaroTCA pefKHE TOPH3OHTH TY(POKOHIIOMepaTos, TyPPuros,
HHOT[a C OTIeYyaTKaMH HHMKHeMeJoBOoil (JopHL.

Bynkaxorenuble 06pagoBaHHs W3YYaJHCh HAMH B IIEHTPAJbHBIX YaCTAX
YabHHCKON BrnaauHbl, B Gacceilhe peyek Apuuma, Cexua u B ee Ioro-sanai-
Holl wacTH, B Gacceline pu. XoTouabo (neBwiil nputox pu. Her). B Hacceiine
HUXKHero TedeHus py. Apupjpa (/71eBOro fpHTOKa pu. YeHma) JaHuble 06-
pasoBaHHA CJAaraioT Oro-BOCTOYHYIO KPaeBYI0 UacTb MOAHATHS, BBLITAHYTO-
ro B CeBepo-3amajHOM HanpaBaeHud. IlporskeHHOCTb ero cocraBiser 10—
12 xm. OHo C/lOXKEHO NpeHMylluecTBEHHO aHAE3HTaMH, aHIe3HTO-0asajbTa-
MH, aHAE3UTO-NAlHTAMH, KOTOPHe IOJOr0 HAKJIOHEHH K CeBepO-BOCTOKY H
toro-3anany. Cpefn naB OTMeyalOTCH pelKHe TOPH3OHTHl arJoMepaTOBBIX
Ty(hOR cpelHEro cOCTaBa MONIIHOCTBIO 5—7 M. B Hmkuell uacTi paspesa
OTMeYaeTcs FOPH30HT cpeAHe00JOMOYHBEIX TY(OB JHIAPHTO-AalHTOBOrO CO-
crasa MomHoCTbi0 60 M. O6ulast BHAMMAas MOIIHOCTb TOJIIH yJabOepHKaH-
ckolt cBuTH B GacceitHe pu. Apuanna okono 300 M. B Gaccefine HHKHero Te-
yenus pu. Cekya ByaxkaHorenHele o00pa3oBaHHs YyJbOepHKaHCKOH CBHTHI
TakkKe NpPeACTaB/eHbl B OCHOBHOM AaHJAE3UTaMH, aHIe3uTO-0asanbTaMH, Cpe-
IH KOTOPHIX OTMedaercst JOBOJAbHO Momubiil (M0 50 M) u NPOTSKEHHBI
(1o 10 xM) TOPH3OHT MHPOKCEH-POrOBOOGMAHKOBHIX aHIe3nToB. Hapsamy c
JaBaMu 371eCh TaKXKe IIHPOKO Pa3BHTHl FOPH3OHTH araoOMepaToOBBIX Ty(oB
CpelHero ¥ KHCJIOr0 cOCcTaBa.

B Gacceiine pu. XoTOHABO TOJIA IOPOJ CpeldHero cocraBa ofpaayer
HelpepbiBHbIE BLIXOJbBl BIOJb 000MX OOpPTOB ee H TMOYTH I[IEJIHKOM cJaraer
AeBBIfi Bomopasaen. Ona xapakrepHsyercs cnaGo HakmoHeHHBIM (5—10°)
HJIH TIOYTH TOPHU30HTAILHEIM 3ajeraHHeM BYJIKaHUYECKHX TOPOZ.

Paspes BepxHeii yactd yabGepuKaHCKoil ¢BHTH B Gacceiitne pu. Xo-
TOHIbO HMeeT caelylollee CTPOeHHe (CHH3Y BBepX):

MomHoCTh, M

TEMHO-CeprB AHOE3HTHI, aH,H.EBI'ITO-6333."[bTbI C peadKHMH TOpPH3OHTaMH
cpeiHenB,10MOUNBIX JHTOKPHCTAMIOKAACTHYECKHX TY(OB aHAe3HTO-AalHTOBOrO
COCTANZ TEINRE el L SRS P T e S A e e T

Temno-ceptie, yacro GypoBaTOTO OTTEHKA AHAE3HTHL ¢ PeAKHMH, GHICTPO
BBHIKJIHHUBAIOUIHMHCS MO NPOCTHPAHUIO MOTOKAMH naarno6as3aJabpToB H ropu-
S0HTaMH JamHIIHeBBIX TY(OB cpeimero coctaBa . . . - =« . . . 140

ITauka cpenHe- H MENKO3epPHHCTBIX qu’UHEanHHKOB cpeaHero cocrasa.
B nauke TydonecuanukoB Guiiu cobpanpl pacTHTenbHble octaTkH Tchawnia cf.
filatovii Samyl., Equisetites sp., Sphenobaiera ex gr. czekanowskiana (Heer)
Flor (muoro) R e e T T i R e - (R L

Buanmas momHocrs yabbepukaHckofi cButhl B Oacceiine pu. XoTOHABO
270 m.

ITo 3akmouenno B. A. BaxpameeBa, noJjHoe OTCYTCTBHE OCTATKOB TIO-
KPBITOCEMSHHLIX pacTeHuil u obunue Sphenobaiera, 0OBIYHBIX LM HHXKHE-
MeJOBBIX OTJIOKEeHHH M JHIIb B BHIe pDEeJHKTOB BCTPEHalolHXCAa B HH3aX
BepxHero MeJja, CBHICTeJbCTBYeT 0 HHXKHeMeJOoBOM Boapacte. Hanuuue na-
noporuuka Ichaunia, u3BeCTHOrO M3 AJALOCKHX M CEHOMAHCKHX OT/IOXKEHHIl
Oxotcko-HyKOTCKOrO mosica Hapsixy ¢ uazobuiaueMm Schenobaiera, cBuaeTennb-
CTBYeT O HHIKHEMEJOBOM, albOCKOM BO3pacTe NMAYKH TY(ONECUAHHKOB, Co-
fepxKallell pacruTeablible OCTATKH NEpeKPHIBAIOLILH MOPOAB yabOepHKaH-
CKO}l CBUTHI B paspese 1o pu. XOTOHIABO.

Kpartko oxapakrepusyeMm ByJKaHHYeCKHe MOPOAbI yIb0epHKAaHCKOMN CBH-
Thl. AHZe3uT0-6a3aJbThl U AHAE3UTH — HauboJiee XapakTepHBIC TOPOJbl
CBHTEI. ITO TeMHO-Cepbie € 3e/eHOBATHIMH M OYPHIMH OTTEHKaMH [OPOJAH.
Bo kpamnennnkax miarnoknas cocrasasieT 16—30% or obmero ofbema
nopoasl. Hapsany ¢ pemkumn KpynubiMu (20 4X2 MM) TaGIHTHATBLIMH 3ep-
HaMid npucyterByioT Gosdee Menaxue (30,5 mMM) OOBIYHO INpPH3MAaTHYECKOH
dopmbl 3epna. Colepaanue aHOPTHTOBOTO KOMIMOHEHTa KoJebjaercs oT 54
1o 46%. MoOHOKIHHHBEIA THPOKCEH BO BKpanyeHHHKax cocrasaser 0,5—3%
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or o6bema moponwl. IlpeacraBiaen wuenpaBuIbHON (OpPMBI 3epHaMH ci1abo-
3eqeHoBaToro nsera; cNg=42—44°:21/=51—52° JKenezucrocth, No aua-
rpamme M. M. Beceanosckoit (1950), cocrasasier f'=20%. Mouokauu-
Hbli NMHpOKCeH B aHAe3uTo-0aszanbrax cyOBy/nKaHuueckol Gamun umeer
cNg==55—57° 2V =58—60° u xeneancroctb |'=13%.

CrpyKTypa OCHOBHOM MacChl MHAJONUNHTOBAS M NUJIOTaKCHTOBaf. B co-
CcTaBe ee— ILIarHOKJAa3 € CopepXKaHHEM AaHOPTHTOBOIO KOMNOHeHTa 45—
26%, sepHLIIKH MarHetura, GypoBaToOe CTEKJO, y4acTKaMH 3aMelleHHOe
XJIODHTOM H arperaTtoM MeJIKO3epHHCTOro 3MHA0Ta, KapboHaTa.

AHJe3HTO-TaUUTE PA3BHTHI IMIaBHBIM 06pa3oM B BepxXHell 4acTH paspe-
3a yNbOepHKaHCKOH CBHTH. OHH XapaKTepu3yloTca Gojee CBETJIBIM CepbIM
LIBETOM M OTUYETAHBO MophHPOBOH cTpyKTYpol. Bo BKpamseHHHKax oTMe-
4aeTcst OJIHH IJarnoknas, cocrasiasiomuii 19% or ofuero oGbema NnopoabL.
O6pasyer m0BOJBHO KpynHBle (A0 533 MM) Tabauruatoit ¢opmbl 3epHa.
CopepxaHHe AaROPTHTOBOTO KOMNOHeHTa KoaeGrerca or 34 mo 29%.
Yactnuno 3amemen aapbutom u cepuuntom. OcHoBHasi Macca NHJO-
TaKCHTOBAS, THAJOMUANTOBAsA. MUKDPOJHTH MJAarHOK/JIa3a OCHOBHOH Mac-

£ 70 74
1 ik

' o/ @2 M3 04 O5
35

Puc. 1. Tletpoxumuueckas amarpamma no A. H. 3apapuilkoMy Ias ByJKaHHUECKHX
nopoj YJAbHHCKOH Brnaanubl. CBUTHI BYJIKaHHYECKHX NMOPOA:

I — yanGepukaucKas; 2 — aMKMHCKas; 3 — XeTanwuckas; 4 — ypakckasi; 5§ — xakapHeckas. Bapua-
LHOHHBIC NHHHE BYJAKaHHYecKHXx cepuit: I — IMene, 11 — Jlacen-Iluk, 111 — Fleanoycronckoro napka,
IV — OtHsl,
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XuMudecKHe aHaAH3B! NOPOJ, YiIbGepHKAHCKOR CBATHI

Ta6aunma 1

NaobGpasma

Oxnucen
19-A 1 20-A ] 747 ‘ 820 738-1 734-1 552 256-2 748 754 816 747-2 246-1 243 \ 567
Si0, 47,79 149,27 (51,10 | 53,55 53,60 | 54,49 55,74 55,92 56,35 56,84 57,46 58, 36 59,21 61,58 (62,79
TiO, 1,06 | 1,03 | 0,70 1,05 0,42 1,16 1,19 1,04 0,52 0,90 1,04 0,30 0,57 0,56 [ 1,34
Al;0; 17,08 (17,04 |17,74 | 18,32 16,88 16,87 18,66 18,13 20,06 16,48 18,58 17,40 15,61 16,62 |15,61
Fez05 3,16 | 3,84 | 4,61 4,77 4,76 4,53 7,50 4,23 4,64 4,07 6,53 4,09 2,74 6,09 | 6,88
FeO 5,90 | 5,06 | 4,3l 4,10 3,41 3,24 1,24 3,60 1,99 2,87 1,27 2,15 4,34 1,48 | 0,36
MnO 0,12 { 0,12 | 0,10 0,12 0,12 0,14 0,10 0,12 0,12 0,15 0,10 0,12 0,13 0,10 i Ca.
MgO 5,05 | 6,66 | 3,83 3,43 4,89 4,14 2,35 2,60 1,68 3,69 LBT 1,66 2,53 1,23- 111,19
Ca0 7,27 8,16 { 7,94 8,23 Tyt 6,01 6,23 6,93 6,32 5,84 6,48 6,28 6,90 4,39 | 1,50
Na,O 2,46 | 3,23 | 3,42 3,78 3,28 3,30 25,97 2,88 4,67 3,19 4,18 3,73 3,07 3,50 | 4,09
K20 1,56 §i09L 1, 29 1,30 1,94 3,24 1,52 1,79 1,41 2,78 1,40 1,18 1,47 2,15 | 4,43
H,0~ 1,02 10,76 | 0,16 1,56 0,16 0,16 1,38 0,18 0,27 0,04 0,42 0,07 1,30 0,60 | 0,36
H,O+ bodnil 3T a2 10 1,42 1,93 2,53 1,86 1,85 1,44 1,78 1,36 2,08 3,12 1,89 | 1,76
Py05+ 0,41 | 0,33 | 0,32 0,25 037 0,29 0,16 0,47 0,31 0,22 0,21 0,43 0,16 0,45 | 0,16
CO; 3,11 10,78, 2,20 | He ofSH. 0,18 | He o6GH. 0,14 0,28 0,33 0,85 0,18 1,65 {Ho o6u.|He aGu. | 0,18
Rb,O 0,01 | 0,007 0,013[ 0,009 0,01 0,013 0,009 | He ofu. 0,006 0,003 0,005 0,006 » » 0,01
Li,O 0,0015(0,0015] 0,01 0,0015] 0,0067| 0,004 0,0028| 0,002 | He ofu. 0,002 0,002 0,0037i 0,00060 0,002 [He o6u.
Cymma 100, 13|100, 17{99,68 ' 100,33 ’ 99,58 99,95 100,66 | 99,84 99,84 99, 66 100,36 | 99,43 99,85 100,04 1100,30
Hucaosole xapaxrepucturu no A. H. 3asapuyromy
a 8.6 1 19,0 10,2 10,7 10,3 12,4 11,6 2.6 13,3 11,6 11,8 10,8 9,4 11,1 ] 15,4
c 800 ST T T8 7,4 6,6 5,6 7,4 8,2 Tt Bl %1 72 6,1 5,6 1,8
b 20,4 | 22,3 | 18,5 17,4 19,5 16,7 12;9 13,2 9.9 14,9 1,4 10,2 13,9 9,9 110,56




72,3
91,9
58,7
19,4
58,4

8.5

73,4
8,5
69,8
21,7
71,8
K9
+19,0 [+13,]

320 — aHfie3HTO-6Aa3aabT;
-Ga3anbT; cpelHee TeueHHe pu, Xo-

48,7
32,4
18,9
1,5
1+16,3

Oop.

1,5

71,8
60,2
g
10,1
82,3
+14,8

XOoToHIbO.

1ACTOBOM 3ajesH; BepxoBbsi py. XourTownbo, OGp, 734-1 — aHAE3uTO

69,7
63,9
25,3
10,8
81,8
1,6
18,7
pu.

Yeuma. O6Gp. 748, 754 — anneauto-6GasanbT; Bepxoebs p. Xo-

anaesuT; pepxosse py. XorTounso. O6Gp. 246-1 — annesur, Jesnlil Bomopasjen cpefnero TedeHHA pu. Cexua.

BEPXOBbS
Gerua. OGp. 567 — anje3anTo-AanuT; HHKHee TedeHHe pu, APHHAA

11,4
63,5
2,0

16,7

43,8
(oGp. 19-A, 20-A, 820, 256-2, 748, 243), M. A. Caenuosa (o6p. 816,

67,8
44,8

69,0
64,5
a1 f
4,4
83,5

12
+3,6

6,6

20,5

12

+5,6 i +10,6
747 — nnarpobasanbT;

69,0
B7.5

62,6
32,4
5,0
80,0
155
256-2 — aunesuTo-6a3ajnbT; BEPXOBBA P.

68,1
Cerennsa, OGp.

O6p.

H3
5 T

py.
Tamaunna (oGp. 246-1), J. A. Kyaaruna

65,4
43,8
43,8
12,4
60,6
2.3
0,5
pu,

B.

p. Apuuja,.

155

63,6
39,3
44,0
16,7
72,7

HHXKHEE TeyeHHe

3

34,8
17
81,4
1,4
+0,2

48,1

64,5
HHXKIee TeyeHHe

14,7
1,3
747-2).

37,9
19-A — 20-A — Ga3aabT; HHMKHee TeueHHe

pHHAS (neBbli npuTOK pu. Yeuma), OGp. 738-1 — noaeput

p. 852 — anaeauTo-6as’anhbT;
iickasn (o6p. 734-1, 552, 754), B.

, 738-1,

; cpeanee revenpe py, Harapuuns, OGp. 747

6,5
1,2
—1,0 |—3,7 [—1,2
— porosouOMaHKOBEIL aHAe3uTo-AalHT;
T'ana

B.

E.

6,8
70,5 | 84,0 | 79,8

46,0 | 39,4 | 47,4

62,4 | 61,0 | 63,5
47,2 | 54,1

Hara

Touabo, OO
AHaNHTHRHR:

Mpumevaunne. O6p.
567), JI. H. LlaGya (oGp. 747,

m’
n
afc

ff
ToHAbLO. O6p. 816 — anmeanur

yCThe pH.
O6p. 243

CBl MIpEACTaBJ/IeHbl OJUroKaa30M (25—
26% An). OcHoBHas Macca B 3Ha-
YHTENBHOH CTeneHH H3MeHeHa TIpo-
HeccaMH IIOCTBYJJIKAHHYECKOrO MeTaco-
MaTo034. 31eCh J0BOJISHO HHTEHCHBHO
PAa3BHT CEPHLHT, YYacTKaMH XJIO-
PHT.

[Tnarno6asanbThl B cocTaBe Yib-
GepUKAHCKO CBHTBI OTMeUaloTCsl Pel-
KO B BHJ€ CPABHHUTEJBHO MOIIHBIX (12
20 m) Ten. BpelHe 310 TEMHO-Ce-
pble TOPOABI, COCTOSILIHE H3 TJIOTHO
NpHIEranLHX JeficT naariokaasa-nat-
panopa (57% An) u He3HAUHTEJLHOTO
KoJHyecTBa cTeknaa. M3 BTOpHuHBIX
MHHEpPAJOB IIHPOKO Pa3BHT KapOoHar,
XJIOPHT.

Jas meTpoXHMHUECKOH Xapakre-
PHCTHKHM OCQHOBHBIX PAa3HOBHIHOCTRH
JIABOBHIX MOPOJ y/bOepHKaHCKOH CBH-
Thl MBI pacmoJsiaraeM 15 XHMHYECKHMA
agaausamu (rabna. 1). Pesyaprats
nepecuera ux mo cnocody A. H. 3asa-
PHIIKOTO HaHeceHbl Ha JHarpaMmmy
(puc. 1). Kak Buano ma auarpamme,
NmOPObl yAbOSPHKAHCKON CBUTHI OTHO-
CATCA K U3BECTKOBO-IEJOYHOMY DALY,
pacnoJarasch MeKJ1y BapHalMOHHBIMA
JUHHSMH ByJnKaHuueckux cepuin HMen-
JOYCTOHCKOTO mapKa H Jlaccen-lIIuk.

ITopoarl cpaBHHTeNLHO OefHb (he-
MHUECKHMH COCTaBJISIIOUHMH.

[Tapamerp aBmaunbosiee OCHOBHLIX
PasHOBHJIHOCTAX NOPOA Koaebaerca B
mpenenax 8,2—10,3, a B KHCABIX —
9,4—13,3%.

Heckoabko - NOBHILIEHHOH 1L1e504-
Hoctolo (a=15,4) xapaxrepusyiorcs
anaesnTo-aanuTe (ananus 567). Onu
TaKkKe Mepechilllenbl NiHHo3eMoM. [1o-
pOIBl yJbOepHKaHCKOH CBHTHI Xapax-
TepusywoTcd npeobiagaHueM HATPHI
man kammeM. Omuomenne KyO/Na,O
xosaebnercs or 0,28 mo 0,98, B cpex-
nem — 0,62.

IHocraroyno BwICOKoe (5,5—7,8)
3HaYeHHe TapaMeTpa ¢ yKa3hBaeT Ha
_3HAUHTeJbLHOE COLepKAHHe H3BECTH B
MJIarHoKaa3aX aHaJH3HPOBAHHBIX Ja-
BOBBIX 10poA. OLHOBPEMEHHO € YBEJH-
yeHHeM KHCJIOTHOCTH HOpOJ HE OTMe-
yaeTcsa yMEHbLIEHHA IO0JEBOIINATOBOMH
nasectd. Pe3ko noHMKenHoe 3Hay2-
HHe TIOJIeBOIINATOBOH ‘H3BeCTH (c=
=1,8) B aHme3nuTO-maMUTaX, NO-BHIH-
MOMY, CBSI3aHO € YACTHUHON aJabOUTH-
3amued NJarHOK/Ia3a, OTMEeUeHHOH MpH
meTporpaduuecKoM OnHCaHUM.
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AMEWHCHAA CBATA

B cocTtaBe CBHTBI MPHCYTCTBYIOT NJaBHBIM 00pa30M NHPOKJIACTH-
yecKHe MOPOJBl AALHTOBOrO, JHIAPHTO-AALMTOBOrO H peXe JIHNapHTOBOIO
coctaBa. MruuMOpPHUTH CPaBHHTENLHO C APYrUMH pafionaMu OXOTCKOTO mo-
sica TOJb3YIOTCS HeGOMbIIMM Pa3BHTHEM, a AJA LEHTPaJbHBIX YacTei Bra-
IMHBl OHH He XapakTepHbl. Pofb HrHHMODHTOBBIX TOPH3OHTOB CBHTHI 3a-
METHO yBesiHunBaercsi K nepubepun, B Gacceiine pyubes Xoromaso, Her
OHH TOCTOSIHHO NPHCYTCTBYIOT B pa3pese TOJIH B BHJAE NOTOKOB MOILIHOCTBIO
no 40—50 m. B cpexmem reueHuu pu. ['aBbiHM (/eBblii NPHTOK BEPXHEro
TeYeHHs P. YJbs) CpPelH OTJIOXKEHHH aMKHHCKOH CBHTHl OTMeuaeTcs TOpH-
30HT UTHHUMOPHTOB MOLIHOCTBHIO okoJ0 120 M. He MeHbllasi poib B cOcTaBe
CBHUTHI, OCOOEHHO B €e BepXHHX 4YacTsAX, NPHHAJIENKHT KPHCTAJJIOKIacTHYe-
CKHM, BHTPOKJIACTHUECKHM H JIHTO-KPHCTA/NJOKIAaCTHYECKHM Typam TakkKe
KHCJIOTO COCTaBa, TepecauBaloIHMCsl YacTo ¢ NaukaMH TydoreHHo-oca-
JMOYHBIX NOPOJ, HEepeiKo coJepKaluMH OoOH/IbHbIE PACTHTENbHBIE OCTATKH.

Kpaiitie majna poJb naBoBeix mopof. Ilocaeanne cocraBasiior He Gosee
10% ot obuero o0beMa OTJOMKEHHH H NpPeNCTaB/IeHbl NalHUTAMH, JHIaPUTO-
panaTaMy. B HHMKHeM TeueHHH pu. YeHMa, B 3 KM BhIIe YCTbsl €€ IPaBoOro
npuroka — pu. Konopamo, Huxke naukd Ty(oreHHO-ocaf0uHBIX MOPOJ, cJ/a-
ralomiux BepXHIOIC YacTh pa3pe3a TOJILH aAMKHHCKOH CBHTBI, OTMeYeH MOIIL-
Hblit (50 M) moTOK aHAe3HTO-0a3albTOB. .

ByaxaHnorennsle 00pasoBaHusd aMKHHCKOH CBHTHI HauGoJee IeTajJbHO
u3yueHbl HaMu B Oacceiine peuek Yenma, Ceuxa, Apumna, pu. XOTOHABO.

Onnoft u3 ocoGeHHOCTeH CBHTHI IBJAAETCS PE3KO BhIpaxeHHas (panualb-
Hasg H3MEHYHBOCTb NOPOJ, B JaTepalnbHOM HAaNpaBJIEHHH, YTO B YCIOBHAX
6JI0KOBOrO CTPOEHHUSI BYJKAHOTEHHOI TOJIIH CO3LAeT 3HAYATENbHEIE TPYI-
HOCTH JJsI CONOCTaBJeHHs OTAeJbHBIX paspe3oB. HambGosnee momHO HHKHHE
4acTd pa3pesa TOJILH CBHTHl oOHaxeHbl B OaccefiHe BepxXHEro TeYeHHS
pu. XoTOHIBLO, a TaKXKe B HHXKHeM TedeHHH peuek Cexua, Apunna (puc. 2).

B neBom Gopry monunbl pu. Cekua, B 15 kM, BHIIIE YCThS ee JIEBOTO
nputoka pu. Harapunas obnaxawoTes TydOKOHIJIOMEpaTHl, 3aJ/eramouiHe B
OCHOBAHHU TOJILH AMKHMHCKOH cBUTHL. MomHocts TydoxkoHraomepatos 20—
30 m. Xopomwo oxaTaHHasi rajbkKa W BaayHel BeluuuHo#l g0 20 M mopoxn
CcpellHero cocraBa IO CBOHM neTporpaduuyecKkHM 0COOEHHOCTAM CXOAHBL C
NOPONaMH HHIKe 3a/eralliell yap0epuKaHCKON CBUTHL.

B 3 xm Huxke no rteyenuio pu. Cekuya omnucaHHas nauyka Ty(oreHHbIX
mopoJ BUAMMOH MouiHOCTH 45 M oOHazKaeTcs B OCHOBAHUM paspesa, Npej-
CTaBJIEHHOTO cjaemyiomuM o6pa3zoM (CHH3Yy BBepX):

MoumHocTb, M

CBemo-cepme C KOpHYHEBATbIM OTTEHKOM, CHJIBHO CBapeHHEIe Ty(pb[

JILAlIUTOBOTO COCTABa C MOHIHOCTbIO OTAENbHHEIX nuactoB a0 30—356 M . . . . 150
Ceersio-ceprie  co C€1a60-pO30BATHLIMH MM 3€/1€HOBATHIMH  OTTEHKAMH,
cnabo cpapeHHble U cneKkuwnecs Ty(Qbl AHNAPHTO-JALKHTOBOrO cOCTaBa . . . 160

Ha cBapennwix u cnekwuxcs Tydax Ha mpaBoM Bogopaszene pu. Cex-
ua 3aJIeraloT MOTOKH aHAe3HTOB XeTaHHHCKON CBHTHL. O6Iast MOLHOCTL aM-
KHHCKOH CBUTHI B OacceiiHe HumKHero Teuenus p. Cexkua 370 m.

B nanpaBieHMH K CeBepO-BOCTOKY M BOCTOKY DOJIb CBapeHHBIX H CIeK-
mHxcsd Ty(poB B pa3pe3e aMKHHCKOH CBUTH NOCTENEHHO YOBIBaeT.

Paspes aMKHHCKOH CBUTEI B OacceiiHe cpeaHero TeuyeHus py. ApuHia,
B 3 KM BBIIE YCTbsl ee IPABOro NpHTOKa pY. AMaHAHKaHa HMeeT ClIeAylo-
1ee CTpoeHHe (CHH3Y BBEpX):

MomtHocTb, M

ITauka nepecaanBaHis CepblX ¢ TPA3HO-3€JNEHBIM OTTEHKOM KpYIHO- H
MEJK006JI0MOUHBIX TyClJOHEC’-[aHHKOB, CpelH KOTOpbIX OTMe4aloTess MNpPOCJI0OH Ma-

JoMomHBIX (Zo 0,0 M) TOPH3OHTOB MEJKOTAJeYHbIX TY(POKOHIVIOMEpaToB

M cepHiX ¢ 6ypoBaTHM OTTEHKOM TY(OAaJIeBPOJHTOB ¢ PACTHTELHBIMH OCTATKaMH
Sphenopteris sp., Taeniopteris ci. prynadae Samyl S e e 16
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Pue. 2. Koppeasinus crparurpauueckuXx paspe3oB AMKHHCKOH CBHTEHL

] — nopoAsl OCHOBHOTO H CpefHero cocrtasa; 2 — 6a3anabTH; 3 — AUTOKAacTHYecKHe TydHl angesHTon; 4 —
JAUMTH; §, 6 — cneKilnecsd TYhn RaLUTOB, AUOAPHTO-AANHTOB; 7, 8 — Tydu AHDAPHTO-AaUHTOB, NHNADH-
ToB; 9 — naukH Tydorenno-ocagouHbix nopoa; I0 — daopa.

MougHocTs, M
ITauka nepecnansannsg TrpyGOOGMOMOUYHEIX M CPELHEOGJIOMOUHBIX JIHTO-

KPHCTAJ/UIOKIACTHIECKHX H KPHCTAANOKIAaCTHYECKHX Ty(QOB JalHTOBOTO COCTABA 40
CBetaio-cepbie ¢ OypoBaThiM OTTeHKOM CBapenHwie Ty(B! JHIapHTO-Aa-
fIMTOBOrO COCTapa . . . : : 40

Caerso-ceprie, cnaf0-3e/1eHOBATONO OTTEHKA CNEKIIHeecH TY(El ZaUTOBOTO
T e A i o TNl LTIl T I s e s M R S )
Caervi0-cepbie KeJNTOBATHX OTTEHKOB CHEKIIMecs TY(H JHIapHTO-AALHTO-
B e A R B i i s R A G i L, S R 50
Tayka yacToro nepecsaHBaHms KPynHo- H CPEIHE3EPHHCTHIX KPHCTA/IO0-
KJaCTHYeCKHX TY(OB MHNAPHTO-TAUHTOROTO COCTABA.
B mepxueft uactH ¢ ropusoHTOM (3—4 M) TOHKOCJIOHCTEIX GeMLIX M 3€JeHBIX

TR RO U ORI EITTTRAON. 5 S - Laa o e Ap s IR e 1 S A S S 30
[Tauka mepecoanBaHus pPasHOOGJIOMOUNBEIX JIHTO-KPHCTA//IOKIACTHYECKHX

H KPHCTA/JIOKIaCTHIECKHX TY(QOB JHIIAPHTO-AALMTOBONO COCTABA C MOLLHOCTBIO

ETAEILERX MIacTeR ;o 2 3. oL e s 70



IMauga tydonecyadHkoB CBETIO-CEPHIX MEJIKO- W KPYOHO3EPHHCTEIX
¢ NPOCJAOSMH KPHCTANIOKNACTHYECKHX TY(OB JHNApPHTOBOrO COCTABA . - 50
Brime gajeraloT MacCHBHBIE JBYNHDOKCCHOBBHIE — aHJE3HTO- 6a3a.nbmr.
OTHOCAIIHECS K XeTAHHHCKOH CBHTe. )

BunuMafd MOLIHOCTB TOMIIH AMKHHCKOH CBHTHI HA JaHHOM YuacTKe
420 M.

IIpucyrerBue npeacrasutens poia Taeniopteris cpend paCTHTENBHBIX
OCTATKOB, COOPaAHHBIX M3 npocaos TyhOoaNeBPUTOB HUKHUX YacTeil paspesa
TOJIIH, 1o 3akaoueHHio B. A. BaxpaMeeBa, CBHAETENIbCTBYET O HHKHEMe-
JI0BOM BO3pacTe oTa0XKeHuii. Halinennwie omneuarkn 6ausku k Taeniopte-
ris prynadae, onucannomy B. A. CamblinHoli #3 OYyOp-KeMIOCCKON CBHTHI
3uipaHckoro bacceiiHa (BepXHHH anT — aJabnb).

B oOacceitne pu. Xorouaeo (1eBbifi npatox pu. Her) ornoxenus am-
KHHCKOH CBHTHI 3a7eraloT Ha yJabO0epHKaHCKOH CBHTE.

Pazpe3 aMKuHCKOI CBHUTH HA mMpaBofepexbe CpelHEro TeueHud pu. Xo-
TOHIBO HMEET Caelylolilee CTpoeHHe (CHH3Y BBepX):

MoigHocts, M

Ha aHJAE3HTaX, caaralomHux BepXHioi0 4acTh TOJLIH }’,’lbﬁep]IKﬂ[lCKOﬁ CBHTHI,

3aJleraiT cephle MacCHBHbIE AAUHTHI o 40
CHJIBHO CBApeHHBIE CBETJIO-Cepble HIH xopﬂuueﬂame Tyc]m ¢ npocmﬁmu

KpHCTa/INIOKJaCTHUECKHX TYy(OB RalMTOBOrO cocraBa . . : 20
CeerJ/i0-ceprie MacCHBHEIE MTHHMODHTHI AallUTOBOrO cocrasa b ax 12
Tlauka mepecnanBanua pasHOOGIOMOUHHIX JINTO- Kpnmannomacrmecm\

Ty(oB AauUHTOBOrO H JHIAPHTOBOTO COCTABA ; A 35
Crernio-cephie, CHALHO CBApenHble Tydsl naumosoro coctasa g 20

IMayka cephIXx C TrpsA3HO-3e/eHOBATHIM HJIH KOPHUHEBATHIM OTTEHKOM
Pa3HOOOJIOMOYHBIX JIMTO-KPHCTAJJIOKIACTHIECKHX H  KPHCTALIOK/IaCTHYECKHX
Ty(OB AalHTOBOrO, peKe JHIAPHTO-AALHTOBOrO COCTABA.

B cpesnmefi yacTH MaukH OTMeHaercss NPOCHOil Gembix TVC]JO&pFI{Il.TJHTOB

MOILIHOCTBIO 4 M : - 70
CpeTa0-cepole MacciBHELe Hrmmﬁplrrbt JALHTOBOrO COCTaBa : 40
CuIbHO CBapeHHBle KOPHYHEBATOTO OTTEHKA Tydsl AallHTOBOrO cocrasa 20

Obmas BUAWMAa7 MOLIHOCTh TOJIM AMKHHCKON CBHUTHI Ha IpaBOM BO-
nopasjaeie cpeanero reuenns piu. XoroHaso 260 m.

O6uias BHAMMAs MOIIHOCTh aMKHHCKOW cBHUTHI B Oacceiine pu. Xo-
TOHABO cocTaBiser oxoao 400 M.

B Gacceiiie cpefHero m HHMKHETO TeueHHsl pU. YeHMa oOHaxKaercs
BePXHHH UACTh Pas3pesa TOAULM aMKWUHCKOR cBuTel. B cocrase ee mpenwy-
I[eCTBEHHBIM Pa3BHTHEM NOJb3YIOTCH Ty(bl JHIAPUTO-AAUHTOBOTO M JIHIMA-
PHTOBOTO COCTaBa, mepeclauBaiomuecs c¢ mMomunMu (no 80 M) mnauxkamn
Ty¢oreHHo-ocaILOqflbe NOPOX, HEpeAKO cojepsKamnx OOHIbHble PACTHTENb-
Hble ocTaTkH. IlofunHEHHAs poJb NPUHALIERUT Ty(aM CpeaHero cocTasa.

Ha npaBoGepexbe pu. Yenma, B 6 KM HHXe YCTbsl ee JIeBOr0 HPHTOKA
pu. Apunapl Bepxusis yacTb paspe3a aMKHHCKOH CBHTHI MMeeT clenylouiee

¢rpoensie (CHUBY BBepX):
Mommuocrs, M

Ceerno-cepuie, canaGo cBapeHHble Ty(dsl IalUTOBOrO cocTaBa Y 40
[Tauka nepeclaHBaHHs C TEMHBIM BHIUHEELIM OTTECHKOM cpenne«pynno-
0GJOMOYHBIX KPHCTAJJIO-THTOKIACTHYECKHX TY(OoB cpexmero cocraBa (2—2,5 M)
CO CBeTJIO-3eJeHBIMH MeJKO0OJOMOYHEIMA TY(haMH JHIApPHTOBOTO COCTABA .
IMauka vacro caoucteix (0,1—0,5 M) TEMHO-CEphIX ¢ BHITHEBHIM OTTEHKOM
MEJKO- H cpefHeobOMOUHBIX KPHCTAIO-THTOKIACTHIECKHX H JIHTOKAACTHUECKHX
rydoB avaesuta. OTMeUalOTCa NPOCAOH 3eJeHOTO OTTEHKA KPYNHOOOJOMOYHBIX
JHTOKAacTHYecKHX TytoB aunaputa (mo 0,5 M). B Bepxueii uacTn nauku co6paHsl

pacTuTesbite octaTku: Elefoclodus gramlsma (Hollick) Sveshn . . . . . 10
Cerno-cepble ¢ GYpoBaTHIM OTTEHKOM, caGo cBapeHHBIe TY(hH JHNApH-

TOBOTQ cOCTABa . . 16
Ceetabie Kopnqnesa'roro o-rTeHxa " cabno cnapeHHme Tyl:])bl mmapmo-

ILAIHTOBOrO COCTaBA . . ; 50
Cserno-cepbie, cr1aGo cBapequ:e TbebI .mmapwro nauurosoro cocrasa . . 40

INauka nepeciauBaHHs CBETJIO-CEPHIX, WHOTJA C 3e/EHOBATHIM OTTEHKOM,
KPYMHO- H CpelHe3epHUCTHIX TyhomecuaHHKoB ¢ Ty oaneBpOJMTAMH, COAepKa-
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MongHocTs, M

mwHx pactuTenbhne ocratku: Cephalotaxopsis heterophylla Hollick, Podoza- %

mites sp.

Brille 3ajeraioT ABYIIHPOKCEHOBbie aHAE3UTHl XeTaHHHCKOH CBHTHL
Ofuas BUAHMAs MOLIHOCTb TOJMULH aMKHHCKOH CBHTbI Ha JaHHOM ydacTKe
240 m.

B cpennem Tewennn py. Yenma, O.H3 yCTbs €€ JIeBOrO NPHTOKA
" pu. Hioan6ann nabaoxancst clefylonulHil pa3pes BepXHeil 4acTH aMKHHCKOH
CBHTHI (CHH3Yy BBEpX):

Momuoers, M

Tlauka cepwix ¢ TPH3HO-3EJACHEIM OTTenKOoM TY(dOB <Cpeasero cocrasa
¢ MOAYHHEHHLIM KOJHYecTBOM TYDQHTOB, cofepKauX PacTHTE]bHEIE OCTATKH:
Ginkgo ex gr. sibirica Heer, Cephalotaxopsis heterophylla Hollick, C. inter-

media Hollick, Araucarites sp., Zizyphus serrulata Ward e O i 95
IMayka wacToro nNepeciaHBaHHs CBETJIO-CEpPHIX C JKENTOBATEIM H Oyposa-

TEIM OTTEHKAMH Ty(onecuanukoB, TY(HOaJseBPOJIHTOB, MEMIOBLIX TydoB, CcO-

Jepaamux pactureashvie ocratku: Cladophlebis jelisejevii Krysht, Asplenium

dicksonianum Heer, Sequoia minuta Sveshn., Metasequoia cuneata Chaney 55
CBeTIo-cephie KPHCTA/I0-BUTPOKIACTHIECKHE Ty (Bl JIHIapHTOBOrO cocTaga 60
ITauka TemHO-CephiX TrpyOOCIOHCTHIX NCAMMHTOBBIX H aJIeBPOJNHTOBEIX

TYGHHUTOB ¢ JTHH3OBHAHBIME BEIIOUEHHAMH yriedHiupOBAHHOTO BEIIECTBA 10
Cperiio-ceppie ¢ OypoBaTbIM OTTEHKOM KPHCTA/JO-BHTPOK/IACTHYECKIE

TV(E KHCJIOrO cocTaBa M AT S S n e T B e e, e e 30

Oobmast BHAMMas MOLLHOCTb OXapaKTepH30BaHHOH Toauiu 250 M.

B OT/nOMeHHAX aMKHHCKOH CBHTHl CpeIHEr0 W HHMKHEr0 TeueHHH
pu. Yenma Oblin coGpaHbl paCTHTELHBIE OCTATKH, cpedl KoTopux B.A. Bax-
pameeBnM Obliu ompenesenbl (o6uwuit cnucok) Cladophlebis jelisejevii
Krysht., C. cf. Jrigida (Heer) Sew., Asplenium dicksonianum Heer, Ginkgo
ex gr. sibirica Heer, G. ex gr. adiantoides (Ung.) Heer, Sphenobaiera sp.,
Pseudolarix sp. n., Cephalotaxopsis heterophylla Hollick, C. infermedia
Hollick, Elatocladus gracillimum (Hollick) Sveshn., Sequoia minuta
Sveshn, Metasequoia cuneata Chaney, Glyptostrobus sp., Araucarites sp.,
Elatides smittiana (Heer) Sew., Podozamifes ex gr. reinii Geyler, Quereu-
xia angulata (Lesg.) Krysht., Menispermites cf. sachalinensis Krysht., Plata-
nus sp., Credneria sp., Pseudoprotophyllum sp., Zizyphus serrulata Ward,
Gissites sp., Trochodendroides (?) sp.

Ilo saknwouenuto B. A. Baxpameera, ocratky pacTenuil, codpanupie 43
pasnHYHBIX WacTell BepxHeidl IOJOBHHLI paspe3a TOJILH CBHTHI, MOXKHO pac-
CMAaTPHBATh KAaK 37eMeHTHl eJHHOr0 KOMILIeKCa, O UeM FOBOpPAT OZHOO0Gpas-
HBIii COCTaB XBOHHBIX, BCTPEUEHHBIX Ha Pas3HbIX YPOBHAX paspe3a, mossle-
HHE TMOKPHITOCEMAHHBIX C CAMBIX ero HIMKHHX Yacrei. Bospacr storo xommn-
NeKca OHpeJenseTcs NOABJCHHEM C CaMbiX HH30B BepXHeH TMO/JOBHHEI Pas-
pe3a TOJIIH aMKHHCKO{ CBHTBI NOKDPBITOCEMSIHHBIX, HapsAgy € KOTOPHIMH
BCTpevaloTCs TaKHe DeNHKTH paHHeMen0Boil 3MoxH, Kak Ginkgo ex gr. Si-
birica, Podozamites reinii, Sphenobaiera sp., BCTpeuaiomuecs 10 CaMblX BEPX-
HHX uacTeil paspe3a. B KOJMHUeCTBEHHOM OTHOLIEHHH NpeobJalZaloT XBOH-
HHlE, IpeJcTaBjeHHble ((OPMaMH, HMEeBIIHMH LIHPOKOe pacnpocTpaHeHHe B
nosnHeM Meay. Hannune BhiieHa3BaHHBIX PEJTHKTOBBIX (POPM CpeaH THITHY-
HBIX BepXHEMEJOBHIX NMOKPBLITOCEMAHHBIX H KOMILIEKCA XBOHHBIX, MO 3aKJIIO-
yeHuio B. A. BaxpaMeeBa, CBHAETENLCTBYET, CKOpee BCEro, 0 TYPOHCKOM
HJIH, B KpafiHeM cJyuae, TYPOH-KOHBSKCKOM BO3pacTe BKJIOYAIOMIHX HX
BYJKaHOTeHHEIX 06pa3oBaHuil.

Taxum o6pas3oM, coGpaHHble HaMH pacTHTEIbHBIE OCTATKH H3 pasJiHy-
HBIX 4aCTeil paspesa aMKHHCKOH CBHTHI, mo 3akjaiodeHHio B. A. Baxpamee-
Ba, HMEIOT BO3pacT OT BepXHero anra — aiaeba 10 TypoHa (B0O3MOXKHO, HH-
30B CEHOHA).

Huxe npuBoAnTCH KpaTKas mnerporpaduyeckass XapakTepHCTHKa OcC-
HOBHBIX Pa3HOBHAHOCTEH MOPOJ aMKHHCKO CBHTBL.
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XuMuueckHe aHANN3LI NOPOJ, AMKHHCKON CBHTHE

TaGruma 2

N o6pasma

Oxucen
342 219-10 ] 11-6 l 823-3 749-4 757 46-2 291-2 292-1 773 270 222 ‘ 748-3 302
Si0, 54,43 59,45 (61,31 61,77 63,71 64,08 64,28 64,45 64,59 64,64 65,48 69,71 74,0 74,05
TiO, 0,64 0,67 0,37 0,51 0,46 0,40 0,60 0,53 0,72 0,12 0,67 0,20 | He o6xu. 0,21
AlOq 16,23 118 16,72 16,43 15,93 15,81 15,01 14,13 | 15,74 15,93 14,83 12,90 11,53 13,36
Fey04 2,61 2,20 3,11 3,42 4,12 3,52 2,03 3,56 1,44 2,86 3,29 | BT 1,88 1,00
FFeO 4,90 1,99 2,46 1,95 D372 1293 0,60 0,64 216 1,19 1,91 0,38 1,07 0,45
MnO 0,15 0,07 0,12 0,11 0,10 0,10 0,03 0,05 0,10 0,08 0,14 0,07 0,04 0,08
MgO 2,98 1,45 1,95 oo 1,90 1,30 1,79 0,14 0,79 0,82 0,46 0,77 0,84 0,38
Ca0 6,05 5,27 3,53 3,20 2,40 3,87 4,58 6,50 2,41 2,99 3,31 3,37 2,24 0,45
Na,O 3,10 2,03 5,16 4,60 4,88 3,59 1,07 0,91 3,68 3,38 4,54 2,97 4,32 2,9
K.0 2,35 2,58 3,00 3,144 4,49 | 4,92 1,83 2,24 5,88 5,74 3,81 2,87 1,54 5,30
H,0~ 0,92 2,33 0,18 0,70 T | 05 1a 0,40 5,37 4,02 0,17 | He ofn. 0,30 1,96 |[He o6u. 0,51
H,0* 5,85 6,29 3,26 2,953 1,07 1,64 123 7,26 1,21 [,44 1,42 5,10 1,45 1,13
Py0; 0,30 0,18 0,28 0,21 % 0,07 0,14 0,03 0,10 0,28 0,22 0,14 | He o6H. 0,14 0,08
COy 0,87 Heoou, | 0,18 | Helo6h,; 0,18 | He ofn. 0,29 | He o6n. 0,96 | He o6H. 0,76 0,38 0,91 0,28
Rb,O 0,008 0,003 | 0,008 0,003 0,012 0,0! 0,006 0,005 0,01 0,028 0,008 0,008 0,008 0,07
Li,O He onp. 0,004 |He onp. 0,0012f 0,0046] 0,003 0,001 0,0038/ 0,003 0,0075) 0,003 0,001 0,0028( 0,002
Cymma 100,37 | 99,36 (i00,46( 100,0 100,03 } 100,11 | 99,38 100,51 100,06 | 99,43 100,77 | 99,79 99,46 99,43
Yucaosbie xapariepuctucy no A. H. Jasapuyromy

a 11,0 9.0 181650 16,2 17,2 15,2 5,4 5,8 17,0 15,9 15,5 9,6 1,4 13,7
¢ 6,3 7,0 2.7 3,8 2,0 3,1 6,0 T.5 2,2 2,9 2.1 4,1 1,9 0,5
15,0 9.1 10,0 8,1 8,4 7.7 9,8 5,6 5,5 6,0 7,4 3,6 4,5 4,4




81,4
57,6
28,8
13,6
45,8
2.7
--34,9
748-3 —

Cexkua. OGp.

6,0
302 — KpHCTAAAOKIACTHYECKHH Tyd JHNAPHTOBOTO COCTaBa; CPejHEE TeyeHHE

82,2
50,7
31,4
17,9
81,3
1-40,2

921-2 — cpekwnica Tyd AaiH-

82,7
56,9
ar,3
5,8
54,1
2.3
142,1
Tgvcp NANHTOBOTO COCTaBa; NpaBbiii
p.

(0]
Yenma. OGp. 773 — uHTHUMGpPHT HDandToBOro cocTaBa; pu. I'a-

OO6p, 222 — ceapennblfi Ty(h JAHNAPHTO-LALHTOBONO COCTaBa; HHMKHEE TeueHHe pU,

11-6 — BHTpO-KpHCTANJIOKNACTHYCCKH] Tyd

Yeuma. OGp. 749-4, 757 — crapeHHbIit
302), M. A. Caemuosa (oGp. 749-4, 222),

75,0
64,2
10,1
25,7
64,8
7,4
+16,9

Odp.

292-1,

75,2
62,8
93,2
14,0
47,4
5,5
415

75,3
61,3
25,0
13,7
48,6
7.7
4-14,4
aHAae3HTO-JalnuTa.

J. A, Kynaruna (oGp.

Ty
Gepexbe cpeanero Teuenua pu. Amka.

81,1
73,0
5,4
21,6
39,0
0,8
43,1
Q6p.

B. Tanaiickasa (oGp. 46-2); B. B. Tamamuna (oGp. 219-10, 823-3; 757; 221-2, 270);

H. LlaGya (oGp. 748-3, 773).

78,8
41,8
24.6
33,6
47,3
0,9
40,8
XoToHAKLO.

O6p. 219-10 — ceapennbiii
OG6p. 823-13 — anjeauro-ganuT; nesobepelkbe CpelHeTo TeUeHUS pU.

OGp, 46-2 — BHTPO-KPHCTANNOKAACTHUECKHE TY

Blak
28,6
14,3
52,7
4,9
+14,5

74,C
JalHTOBOTO COCTaBa; Cpexllee TeyeHHe pu.

¢ [NALHTOBOTO COCTaBa; JeBO

Yenma.

72,4

50,8

37,9

45 (L

62,2

8,6
-+8,4

HilJKHee TeyenHe pd.
Yeuwma.
BEpXHEro TeueHHsa pu.

292-1 — HrEEMOpHT

60,9
36,5
2,6
68,9
5,9
J56

72,9
BOOpasien

O6p.
HAJKHEe Teuenne pu.

npasklit

1,9

78 1
50,7
33,3
16,0
2,1

pu. Cexua.
cyOBYJIKAHHUCCKHIH [JanuT;
cnexuniics Tyd JAHNAPHTOBOrO COCTaBa;

pu. Yeu

JI.

1,3

2o )
47,1
29,8
53,3

74,9
342 — anmesnT;

Amka.

67,7
51,8
36,8
11,4
67,1
i
O6p.
TeyeHHe
E.

XOToHALO.
HUKHee

INMpumeuanune,
fannTa; cpejgHee TeyeHue pu,
Y.

270 —

.‘\IIﬂJ’IIITllI(H:

m’
n
Ma.

alc
TOBOTO CoOCTaBa,

BOJAOpasien
BhIHH. OGp.

AnpnesnrTo-6a3anbTel  cepnie €
TPfA3HO-3€/IeHOBATLIM OTTEHKOM. B
MHKDO3eDHHCTOH OCHOBHOH Macce
BUAHBI pejakue H MeJdakue (go 23
MM) TaGaM4yKH MAaToBO-0esoro Io-
JIEBOrO INTATA.

Crpykrypa mopdwuposas. Bo
BKpalJIeHHHKAaxX I1arnoK/jas, coc-
Tapasgiomui 22,3% o6mero obbe-
Ma nopojasl. B oTAenbHBIX 06pasnax
BO BKpAaNJIeHHWKAaX OTMeYaeTcd MoO-
HOKJIHHHBIN nHpoKceH — 1—2 3epHa
peanunHod g0 0,0 MM. OcHopHasn
Macca NMHAOTAKCHTOBAN, COCTABJAAST
75,3% obmero of6bemMa HOPOAHL.
COCTOAT B OCHOBHOM H3 MEJIKHX
(mo 0,1 MM) MHKPOKJHTOB IIJIarHo-
KJ/1A3a, MOTPY:KEHHLIX B GypoBaToe
CTEKJ0 € MEJKUMH 3epHBIIIKAMH
MarHeTuta. BrTopHuHbBIE MHHEPA-
JIbl — MeJKOYelmyHyaThlil  CepuInT,
KapOoHAT, XJOPHTHI.

[Tnarnoksnas BO BKpAIMJIeHHHKAX
NPACYTCTBYET B BHIE TaGMHTUATHIX,
HO uallle HEeNpaBHJIbHOH GOpPMEI
3epHax BeauuuHoH g0 2—3 MM.
He sonanes.

MOHOKIMHHBIL TTHPOKCEH TIPH-
CYTCTBYET BO BKpAIlJICHHHKAX B IO~
yuHeHHOM KoJgnuectBe; cNg=—41—
43°, 2V =5H2—5H4°. JKenesaucrTocthb
f'=19—21.

Jlauuthl CBETIO-CEPLIE, C 3eJe-
HOBATBIM OTTEHKOM TopdupoBbie
nopoAbl. BKpan/ieHHUKH NJIardoxaa-
3a B BHJe KpymHbX (10 2—3 MM)
TaOJIUTUATBIX 3epeH, COCTaBAAIT
no 27% obuero obbemMa HOpOILBI.
[Tnaruoknas canabo 3onanen. Co-
JepiKaHHe AHOPTHTOBOIO KOMIO-
HeHTa B HeM oT 33 1o 26%. Penkue
BKpANJeHHHKH GHOTHTA B BHIE KO-
pHUHEBBIX ¢ GypoBaThHIM OTTEHKOM
MJACTHHOK BeJMYHHOH He GoJaee
] MM YacTHYHO HJH TIOJHOCTHIO 3a-
Mellens xaopuToM. Elle pexe BO
BKpamJeHHUKAX OTMeUalTcd He-
NpaBUALHOH (JOPMLI  OMJIaBJIEHHBIE
3epHa TpfA3HO-3€JeHOH  porosoil
obmankn; cNg=14—16°, 2V=
—79-—82°

OcHoBHasi macca (peab3uTOBad,
COCTOUT M3 KBAPI-TQJEROLINATO-
poro arperara. Muonma ocHosHas
Macca TpeicTaB/seT 3arpsi3HeHHo:
MebYyaflMMH 3€epHBIIKAMH Mar-
HETHTA W yUacTKaMU XJOPUTH3HPO-
BAHHOE CTEKJO.
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B /Junapuro-ganurax B OTAHYAE OT JAUHTOB BO BKPAlIEHHHKAX OTMe-
yaeTcs KBapil B BuJe HeGoabmoli Beanynusl (Zo 0,5 MM) HenpaBHJIbHBIX
3epeH, cocrasasiomwux Ao 2% ot obuero ofbeMa nopoxnl. Kamneswiil nose-
BOJ InaT KpaiiHe penox. Ilo onrtuueckum caoiictBam (eNm=10—12°
2V=62—66°) Moxer OHTL OTHECEH K IPOMEXKYTOUHOMY OpTOK/Iasy. W3
TEMHOLBETHLIX OTMEYaeTCsl OAHH GHOTHT B BHIE H30THYTHIX CBET/IO-KOpPHU-
HeBBIX MjacTuHOK. Ilaarmoknas BKpamIeHHHKOB NPEACTABIEH OJHIOKI430M
(23—30% An).

WrauMGpuTH NPeHMyIEeCTBEHHO TANNTOBOrO COCTABa, PEXe JIHIaPHTO-
HauuToBoro. BHemHe 3TO CBETJNO-cepble, Cepble, 3eJeHOBATHle, KOPHUHEeBa-
ThHe nopoibl. B maorHoll crexkaI0BaTOil  OCHOBHOH Macce BHAHBI OBJOMKH
KPHCTAJI0B PO30BATOr0 ¥ MAaTOBO-0ejioro moJieBoro uinara pasMepoM 10 2—
3 mMM. OTMeualoTess pefikHe YemYAKH 3e71eHOBATOTO GHOTHTA. B HrHHMOpH-
Tax JHOapHTO-RaUHTOBOTO COCTaBa, KpOMe TOTO, BHAHBI 3€pHA ABIMYATOTO
kBapua. XapakTepHO HaJuuHe B TNOpojAax (bAMMEBHIHLIX 000cOGJ/eHHUil,
cyGnapan/enbHas OPHEHTHPOBKA KOTOPHIX OOYCAOBANBAET TCeBAO(DIIOH-
AadbHyio TekeTypy. KoanyecTBo KPHCTAMIOKIACTHUECKOrO MaTepHasa B Hr-
HuMOpHTaxX KojeOmerTcsi: AJs LEHTPAbHBIX 4acTeil YJbHHCKOH BIAIHHBI —
11—22, nas kpaesmix — 27—29%. OtHocaTcs K NOPGHPOKAACTHYECKOMY
tuny (Cnepanckas, [966).

Ilnarvoxnas B urHEMOPHTAX MaUHTOBOrO COCTaBa comepxuT or 20 1o
31% anopruroBoro kommnoxenra. OGJOMKH KPHCTAJJIOB IIIAaTHOKJIa3a COC-
Tasasior 8,4—26,5% or obmero o6bemMa nopoArl. B o6aoMkax Takxke mnpH-
cyreTBYeT KaJdnesnlil momeroi mnar (1,4—10,7% ), npeacrasienHbiit mpoMe-
KYTOUHBIM oOpTroknazom (?) ¢ 2V=60—64°. OOBYHBI XJOPHTHIHPOBAHHLIE
yemyhkuy Guorura (0,9—1,8%). 3epua ksapua onaasaens (0—2,3%).

Crenenb CBapHBaHHS BATPOKJIACTHYECKOTO MaTepHala OCHOBHONH Macchl
MakcuMaabna. I'paHuna MeXIy paciyiOIeHHBIMH OCKOJKAMH CTeKJaa pac-
NAbLIBUATAS HJAM HaMeyaeTcs N0 CKOILUIEHHIO BJOJL €e MarHeTHTOBOH IIkI-
A, OpaMMeBunble 060cob/eHNs], XapaKTepH3yloulnecsi OTHOIIGHHEM IJIH-
Hbl K TOJILIHHE ] :5, HMenT MHKpPOC(epoJHTOBY, MHKDOQEIb3UTOBYIO
CTPYKTYPY.

M3 axueccopHbiX MHHEPAJIOB IIHPOKO Pa3BHTHI alaTHT, MArHeTHT, PeKO
IHPKOH. B e AHHHYHBIX 3EPHDLIIKAX OTMEUCHBI OPTHT, CeH.

Csapennble u cnekmuecs Ty(sl B OTAHYHE OT UTHHMODHTOB BHEIIHe Xa-
paxTepusyioTes GoJiee CBETJBIMH OTTEHKAMH H MeHbIIeH CTereHblo CcBapu-
BaHusl 0OJOMKOB CTeK/la OCHOBHOfi maccel. OCHOBHAs Macca OTYeTIHBO 06-
Hapy»KHBaer arperatHoe crpoenHne. OBJIOMKH CTeK1a B DasJHYHOH cTeneHH
NedopMHUPOBAHBI W YacTO OGHAPYMKHUBAIOT UYETKO BbIpAMKeHHble TPAHHIBL
B GonbmuHCTBE CcayYaeB XOPOWIO pasau4aioTcs OGJAOMKH MeM3bl, KOTOpbie
HCILITBIBAIOT JAeOopManiio, CTEHKH NGPOBLIX MNPOCTPAHCTB XOPOIIO BHIHBI.
XapaKTepH3yIOTCA OTHOIIGHHEM JJIHHBI K TosmuHe 1:2—1:3.

Jlns neTpoXHMHYECKOl XapaKTePHCTHKH OCHOBHBIX DPa3HOBHAHOCTEH Ja-
BOBLIX H NHPOK/NACTHYECKUX TOPOL aMKHHCKOH CBHTHl Mbl pacrojaraem
14 xumpuecknMy anannzamy (Ta6a. 2). PesyabTaThl nepecyeTa HX IO CIOCO-
6y A. H. 3aBapnukoro nauecenn Ha auarpaMmy (cm. puc. 1).

Boabiiaa uacts nopox, XKak BUAHO Ha AuarpaMme, 3aHHMaeT NPOMeKy-
TOYHOE NMOJIOKEHHE MeXAY KPHBBIMH AJf BYJKAHHYECKHX CepHii THma DTHH
n Plennoycronckoro mnapka. ®@urypaTHBHble TOUKH 3TOrO PO OTBeYalOT
NMpeHMyIIecCTBeHHO erHHMGpHTaM JalUTOBOro COCraea, XapaKTepPH3YIOUIHXCH
MOBHILIeHHOH menoyHoCTRI0 (a==15,2—17,2%).

@uryparnBubie TOukH (aHanu3 748—3, 302), oTBeyaolihe CNEKLIHMCS
U KPHCTAJJIOK/JIACTHYECKHM Ty(daM JHUIapHUTOBOrO COCTaBa, 3alleTalollUM B
CAMBEIX BEDXHHMX HaCTSIX pa3pe3a aMKHHCKOI CBHTHI, pPaclojaraioTcs BOJH3H
kpusbix Jlaccen-Iluk u Ilese m, crenoBaTe/]bHO, XapaKTepPH3YIOT HECKOVIb-
KO MOHMKeHHYIO MIeA0YHOCTh 3THX nopoa (a=11,4—13,7).

Aunesnto-6a3anbThl XapaKkTepH3ylOTCs JeHKOKPAaTOBLIM cocraBoM (b=
=15) u 3gHauenueMm wiedoqHoctd (a==11). O6pawmaer Ha cefa BHHMaHHE
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CXOACTBO aHAE3UTO-6a3aJbTOB AMKHHCKOH CBHTH C TAKOBBIMH HIXKE 3aje-
raiouiefi TOJNIIH yabOepHKAHCKON CBUTHL

Takum obpasom, pacnosoxenne QurypaTHBHBIX TOUeK Ha TpaBoil wac-
TH AUarpaMMbl CBHIETEJBCTBYET O PE3KOM MOBHIIEHHH IIENOYHOCTH MOPOX
OJIHOBPEMEHHO C yBeJMYeHHeM HX KHCAOTHOCTH. YMEHbIIeHHe IeJ0YHOCTH
MOPOA B CaMblX BePXHHX 4aCTAX AHATPAMMBI OTpaKaeT MaHTENJIEPHTOBYIO
TeHAeHIHIO. ;

B cocraBe mesoueli 6oablinHCTBA NOPOL Kanuii npeobaagaeT HAL HAT-
puem. Otnomenne KyO/Nay,O or 0,4 (vame 0,58) no 1,8.

Huskoe suauenme (0,5—3,8) mapamerpa ¢ aas KHCJABIX Pa3sHOBHIHO-
CTefl MOPOA CBHAETEJbCTBYET O HE3HAUHTENbHOM CONEDPIKAHWH H3BECTH B
NJaruoK/1asax, 4To MOATBEp:KAaeTcss W IPH meTporpaduueckoM OMHCAHHM.

IMourn Bce npoaHanusHpoOBaHHBIE NOPOJAbI OTHOCATCS K HOPMAJbHOMY
pANy, n JHIIb KPHCTAMJIOKJacTHYeCKHe Ty(hbl JHIAPHTOBONO COCTABa Xa-
PaKTepH3YIOTCH NepPechlleHHOCTRIO MIHHO3EMOM.

XETAHTHCKAS CBUTA

Ilopoast CBHTBHI pa3BHTHl IHPOKO B LEHTPANbHBIX HacCTAX YJIbHH-
CKOii BIajfHHbl, IJie OHH 06pasyloT nmoJas niomaisio a0 250 km% B kpaeswix
YacTAX BHAJAHHBI OTMEYAIOTCS JHINL OTHAeJIbHBIE H30JHPOBAHHBIE MOJSH, IIJIO-
ajb KOTOPHIX He npeBbilaer 40 xm.

CBHTa NOYTH LEJHKOM CJaraencs JaBOBLIMH IOPOAAMH, CpPelH KOTOPHIX
rraBHas POAb NPHHAZIEKHT aHZE3HTO-0aszanabraM u 6GasansraMm. Pegko B
HHKHeH 9acTH paspesa TOJIIM OTMedaeTcs MajJoMouiublii (15 M) rOpu3oHT
rypouros. [lo nanueim P, B. ¥YmurGaesa, B cocraBe CBHTHL IHPHCYTCTBYIOT
OTJe/NbHBIE TOTOKH TPaXHaHAE3UTOB.

PacTutenbHBIX OCTATKOB Cpeiy OT/IOMXeHHN He ob0HapyxeHo. CeHOHCKHI
BO3PAaCT CBHTH YCJIOBHO UPHHHMAaeTcsi Ha OCHOBAHHHM COOTHOMWIEHHA C MOX-
CTHNAIONIEH TOJILEH AMKHHCKOH CBHTH aJbk0-TYPOHCKOTO (BO3MOMKHO, HH3H
CeHoHa) BO3pacTa W NepeKpHBAlONlel [O3AHEMeNIOBON TOJLIeH ypaKCcKoi
CBHTHI.

B nmentpanbHbIX uYacTsx YJBHHCKOM BHOAJHHBl CBHTA HMeEET CYIIeCTBEH-
HO aHAe3HTO-0a3anbTOBBIEE M 0a3anbToBbii cocraB. B GaccefiHe cpemmero
Teuenuss pu. AMxa Ha nmpaBobepexbe ee JIEBOrO NPHTOKA pu. BamyHucroro
paspes TOJLIH HMeeT caelyolee CTpoeHHe (CHH3Y BBepX):

Momnocts, M

Anpesuro-6asanbTel TeMHO-cephie ¢ 6YPOBATHIM OTTEHKOM, MHHAATEKaMeH-
gele ¢ maacTaMi MomHocTbio 15—20 M. B Bepxmefi yactdH motoxos GpexumHpo-

BaHHbIE WJIH IIJIAKOBLIE i : 3 . 120

Anneamo-ﬁaaanmm TéMHO-cepsie, B OTAEMbHHIX IIOTOKaXx MHHAAaJeKa-
MeHHBIe. OTMedaloTcs peiKHE TpPOC/JIOH MOIIHOCTHIO 4—5 M MAacCHBHBIX

TR T T L TR R T R ST i s Sy e R 150
Anpneanto-6a3anbTe TeMHO-ceprie ¢ GypbIM OTTEHKOM, MHHJIA/eKaMeHHEIE
C MPOCJOSIMH TeMHBIX IJIOTHHIX 6a3a/AbTOB MOLIHOCTBIO 0 4—10 M R 130

Brime 3aneraior ¢/1ado cBapeHHBIe TY(bl JHIADHTOB yPaKCKOH CBHTHL
O6masi MOIIHOCTL TOJIIY CBUTH B JaHHOM paioHe 400 M.

CxonHble paspeabl OblMH ONHCAHEI HAMH W Ha NPaBOM BOjJOpaszaene
cpelHero Teuyenus py. YeHma.

BuyTpeHnnee CcTpOeHHe TOJIH XETAHHHCKOH CBHTBI JOBOJBHO IIPOCTOE.
Cinaraercss noTOKaMH JIaBOBHIX NOPOJ, XapaKTepH3YIOUIUXCS TOPH3OHTA/b-
HBIM 3ajieraHHeM, 3HAYHTEJbHOMH NPOTAXKEHHOCTHIO H NOBOJBHO BbIAepiaH-
HOM MOIIHOCTbIO. BCTpeueHHBle HAMH B CpelHEM TedeHHH pu. AMKa OCTaTKH
BYJKaHHUYECKHX annapaToB NPHYPOYEHbl K pPasjJoMaM CeBep0-3anajHoro
(330°), cesepo-BoctouHoro (25—40°) mpocrupanud. IlomBoxsiiHe KaHa/abl
wapuuoit or 12 g0 100 M npeicTas/ieHsl eJ0H cepueil BepTHKAAbHO maja-
IOIIUX TeJ aHJAEe3HTOB, B HEKOTOPHIX CIy4asx pasleJeHHBIX JaBOBOH Gpex-

5 3akas Ne 541 65



XHMHYeCKHe aHaaH3bI MopPoJ, XeTAaHHHCKOH CBHTHI

Ta6anuma 3

Oxucen

Ne oGpaana

161-1 127 114-T 211 133 761-13 23-T 204 209-6 \ 280-2 120-2
Si0, 49,16 51,50 51,61 51,66 51,94 52,06 52,54 53,57 55,40 56,68 58,11
TiO, 0,94 0,96 0,63 1,37 0,99 0,52 0,89 0,83 0,78 0,74 0,71
- AlLO; 16,33 16,39 14,06 16,97 16,75 17,06 17,54 17: 71 17527 18,24 16,13
Fe,04 5,99 6,98 1,96 8,90 6,31 7,99 3,93 5,42 4,53 4,31 6,07
FeO 5,38 2,90 17,70 0,55 3,29 1581 5,25 3,59 4,07 2572 1,68
MnO 0,21 0,17 0,20 0,14 0,26 0,16 0,19 0,18 0,14 0,15 0,20
MgO biitl 3,90 2,74 4,46 3,84 3,15 5,10 3,83 2,82 23 1,52
Ca0 9,68 8,85 5,43 8,81 7,82 8,42 8,10 8,01 7,74 6,99 4,75
NagO 3,08 3,76 . 2,92 3,18 3,87 3,36 2,95 2,66 3,53 3,50 4,88
K;0 1,88 2,26 | 2,00 1,85 2,34 2,44 1,80 2,23 2,22 2,59 3,46
Hz0- {=16 1,48 0,56 1,28 1,24 0,63 0,80 2,38 0,88 1,02 0,64
H,O+ 1,01 1,83 1,02 1,95 1,61 1,76 1,33 1,09 0,78 0,97 1,04
P20; 0,45 0,63 0,25 0,40 0,64 0,48 0,51 0,29 0,33 0,33 0,69
CO, 0,22 0,07 He o6H. He ofu. 0,18 0,73 He o6GH. 0,56 0,55 He o6n. 0,18
Rb;O 0,01 0,005 0,007 He omp. 0,01 0,01 0,008 0,001 0,006 0,004 0,01
Li,O He onp. He omp. He omnp. » He onp. 0,0088 | He onp. 0,0012 0,0014 0,001 |He onp.
Cymma 99,45 100, 21 100,59 100,24 99,82 99,45 100,21 100,03 100,17 100,01 99,43
Yucaoeole xapaxrepucruxu no A. H. 3asapuyromy
@ 9,8 11,8 9,5 10,1 12,3 11,6 9,4 9,6 11,2 11,9 16,0
0 6,4 5,4 4.8 6,8 5,4 6,4 75 8,0 6,5 6,7 3,0
b 25,4 2156 25,6 20,9 20,2 18,9 20,4 16,6 16,3 13,7 13,2




67,8
58,4
19,5
29,1
68,3
5,3
40,6
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34,7
16,1
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1,8
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66,0
49,8
29,9
20,3
70,9

4.8

65,2
1,2

65,8
53,3
41,9
+4,4
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62,7
42,9
43,9
13,2
71,2
—0,9
127—133 — onHBHHOBO-NHpOKCEHOBHITI GasanbT;

63,1
46,4
29,9
23,7
67,5
1,8
—F,4

62,0
33,3
21,7
71,8
2,3
—5,8

62,2
41,5
37,8
20,7
725

135

2,6

60, 1
74,2
18,5
753
69,1
2,0
—3,6

61,2
42,2
31,5
26,3
72,0
251
—6,6

1.5

58,4
42,5
35,1
22,4
71,3
—9,2

f.r
m’
afc

EcE ypeii. O TpenMHHOM XapakTtepe BYJKaHH3-
GEE Ma TaK¥Ke CBHAETEJbCTBYIOT H 0JHOO6pas-
RS HBI COCTAB TOJI XeTaHWHCKOHW CBHTHIL.
g3o Huxe mpuBoauTcs Kpamkas TeTporpa-
égﬁ (uueckasi XxapaKTepHCTHKA OCHOBHBIX pas-
g5 HOBHIHOCTEH NOPOJ XeTaHWHCKON CBHTHI.
23, JlBynHpOKCEeHOBble aHJAE3UTHI, aHAe3u-
R“’% T06a3aabThl NpeobsanalT B cocTaBe pac-
g cMaTpHBAaeMOil CBHTHI B pakoHe Oaccefina
S pu. Yenma. BuelmlHe 3T0 TeMHble MacCHB-
@

Hble, MHHIAJeKaMeHHble Tmopoasl. CTpykTy-
pa mopguposasi. Bo BKpanjeHHWKax MpH-
CYTCTBYIOT MJiarnokaas (26,6—35,2%), mo-
HOKJIHHHBIH mHpokcen (2—5,7%), pom6GHu-
ueckuii nupokcen (0,8—1,3%). OcuoBuas
Macca HHTePCepTajbHasl, HHAOTAKCHTOBAs,
B OCHOBAHHH TIOTOKOB TNPHGJMIKAIOIIASCT K
ruajionuanToBoi. M3 akueccopHeX MuHEpa-
JIOB TMPEHMYILECTBEHHBIM DPA3BUTHEM IIOJb-
syiores marmerur (mo 1,5%), amartut, pe-
e IIHPKOH.
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<8 g [lnarnoxaas BKpaI/JEHHHWKOB NpPeICTaB-
dﬁg o JeH raGaumyaToil HOpPMBbl 3epHAMH BEJHYH-
S8 moit mo 1,6 mm. OOGHapyKHBaeT 30HAJBHOE
¢ & ~ crpoenne. Cozepanne AHOPTHTOBOTOKOM-
555 ; noHeHTa B saape Kosebsercs ot bbb mo 67%,
_E1 ~ B KpaeBoii sone — 50—57Y%. M3 Br/oue-
22 & HMH B INIATHOKJA3e OTMEYdloTCsl MarHe-
2o%  THT, POMOHMUECKHHl NMHUDPOKCEH, pexe MOHO-
¢2g T KIHHHBIH NHPOKCEH.
L MOHOKMHHHBI MTHPOKCEH BO BKPATIISH-
$9% ~ HHKax obpasyer kpymuble (g0 1 mm), ua-
g9g *
¥fs ¢ me NP ABHIBHON dopmel, zepHa. Caabo-6y-
“&% . posaruiii, 6e3 3aMeTHOro IaeoXxpousma.On-
£8 & THueckHe KoHcTaHTwl: cNg=39—42°, 2V=
g2 = =0bH4--58° Tlonnarpamme M.M.Becesos-
.2 £ ckoit (1950) xenesucroctsh erof'=16—19.
322 @ Pombuuecknii nmupoKcey BO BKpATJIeH-
23S« HUKAaX TPUCYTCTBYT BBHIe KPYnHBIX (10
£58& < 0,5—1 MM) yAJIHHEHHO-NPH3MATHYECKHX
£29:z sepmax. Tlounn Gecupernblit nan co caabo-
$2°, . OypoBatniM oTTenkoM. OnrTHueckHe KO-
8"5Eg craHTel ero c¢Ng=0—6°, 2V=(—82)—
E=rUR o o
5235 (—85)°. O6buno ¢ mepudepHyecKuX gacTel
=R o
5£$g ™ M IO TPeUHHKAM TOJIHOCTBIO HJIH 4aCTHUHO
|EEZ & 3aMeIlaercs XJIOPHTOM. Bokpyr 3epen ru-
Z &&= mepcTeHa PeiKO OTMEYaercs KaeMKa MOHO-
Thep § KJIMHHOTO NHPOKCeHA.
SIEEL & OcHOBHasi Macca COCTOHT H3 TeX Ke
CEEZE  muHepanos, uTo M BO BKpamsennukax. Co-
:g; | ; JlepXKanue aHOPTHTA B MHKPOKJIAHAX I/a-
=082 THOKIA3a OCHOBHOH MacChl Kos1eGJIeTcsi OT
=S5~ ° 49 1o 54%.
S<ag ¥ OnHBHH-IHPOKCEHOBblE 6a3anbThl, aH-
=719 5 sesuro-6asanpThi MOMB3YIOTCS MpeHMylile-
I:EEE;;E CTBEHHBIM pA3BHTHEM B COCTABE XETAHMH-
:.s CKOH CBHTBHI B LIEHTPAJLHBIX pafioHax ¥.ib-
se . HHCKOW Braguuel. Buemnnit o6aux sTux
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NOPOL JIOBOJMLHO OJHOOOpa3Hbiil, DT0 TeMHEIE HJIH TeMHO-Cephie ¢ Gyposa-
THIM OTTEHKOM MAcCCHBHLIE, yalle MuHiajsekaMennnie nopoas. Crpykrypa
nopduposas. Bo BKpamjeHHHKAaX NpHCyTCTBYeT Muiarnokaas (28—36,2%),
MOHOR/JHuHBIH nupoxcer (o 3% ), oausun (0,2—2,9%). B orpeasubix 006-
pasnax OTMeyaloTCsl pejKue 3epHa poMOuuecKOro mnupokceHa. CrpyKrypa
OCHOBHOH Macchl HHTepcepTaabhas, a Tak:ke muaoTaxcuroBas. M3 akmeccop-
HBIX MHHEPAJIOB IIMPOKO PadBHT MACHETHT, anaTUT, IMPKOH.

Ilnaruoknas BKpan/ieHHHKOB OJHBHH-NIHPOKCEHOBBLIX aHAe3nTO-6a3anb-
TOB XapakTepusyercs Gojee OCHOBHBIM cocTaBoM. CofepiKaHue aHOPTHTO-
BOr0 KOMIIOHEHTA B SJIepHON YaCTH 30HANLHBIX 3epeH koaebaercs or 56 xo
69, peaxo no 79—86%. B kpaesoit sone — ot 56 1o 60%. M3 BxaoueHuit
OTMeualOTCs 3epHA MArHETHTA, HHONJA OJMBHHA.

MOHOKTHHHBIH MHUPOKCEH MOYTH OeCUBETHBIE, €O c1ado PasTHYdMBIMH
GypoBaTEIM HJIH 3eJIeHOBATHIM OTTeHKaMu, ONTHUeCKHe KOHCTauTH cNg==
=39—42° 2V=49—58°. JKeneszucroctp ero no guarpamme M. M. Bece-
JOBCKOH KoseGaercs or 16 no 22%.

Oausny BO BKpanjaeHHukax olpasyer HaHOMOP(QHbe OecHBeTHbIE KPHC-
TaaAbl Benuuunoi no 0,5 MM, yalle coxpaHuseTcss B BHIEe PEJHKTOB B 3aMe-
CTHBIIEM €r0 HAAHHTCHTe. JHaueHwwe yraa ONTHUECKHX Ocell OaHBUHA
2V =(—88)—(—90)".

OcHoBHas Macca InpefcTaBleHa TeMH Xe MHHepajaMH, 4YTO H BO
BKpanienHnkax. CocTaB mjaruokiasa B MUKPOJIMTAX TaK¥ke JOBOJBHO OC-
HoBHOIl (52—66% An).

JLlasi meTpOXHMHUYECKOH XapaKTePHCTHKH NOPOJ XeTaHHHCKOf CBUTH B
HameM pacuopseuun umeercs 11'xumuyecknx anannsos (rabiu. 3).

Amnesutsl, annesnTo-6a3anbThl B 6a3a/JbThl XeTAHUHOKOH CBUTHI B OT/H-
YHe OT aHAJOTMYHOTO COCTaBa NOPOJ yALDEPHKAHCKOH CBHTBI XapaKTepH3y-
JOTCSl HECKOJIbKO G0/bliell OCHOBHOCTBIO H O0OTANI@HBl TeMHOUBETHHIMA KOM-
nonenramu. CojaepXanue nocnelnux (mapamerp 8) kxoaebaercs B mpene-
max 13,7—25,6% (cm. puc. 1). ITopomet paccMaTpHBaeMoll CBHTHI TaKKe
XapaKTepU3yIOTCs HeCKOJBKO NOBBILICHHBIM 3HAaueHHEM IeJoYHoCTH (a=
=9,5—12,3%). Ilpu 3ToM 3aMeTHOro yBe/JHUEHHS [[EMOYHOCTH MOPOX B
CBSI3W C YBeJHUEHUEM HX KHCAOTHOCTH He oTMedaercd. B cocrase menoueit
Na,O mpeo6namaer wax KO, omuako cojepxanie nociefHero ZOBOJbHO
BHICOKOe 1 Xoaebaercs or 1,80 mo 3,469%. Boicokoe 3nauenne mapamerpa
¢ (5,4—8,2%) ykasmiBaer Ha 3HAYHTENbHOE CONEPHKAHWE H3BECTH B NJa-
rHOK/ia3ax aHaJA¥3HpOBAHHLIXMOpPoA. B TeMHOmBETHON cocTaBidioulefi 3Ha-
YUTeabHadA DOJb NPHHALMACKHT MATHHIO H KaJabiHio, ,H,JIH JABYHUPOKCEHOBLIX
aHIe3HTOB H aHAe3anT0-0a3aibTOB POJb Kaliblihsg B COCTABE TEMHOLBETHBIX
peako IafaeT W YBeNHUHBAETCA CONEPKAHHE XKeqaesa.

YPAKCKAA CBATA

B uenTpanbHO#l yacTH Y/bHHCKOH BHAAHHBI MOPOABI YPAKCKOW
CBHUTHI BBUIOMHAIOT HeAblilt PAX BYJKAHO-TEKTOHHYECKHX CTPYKTYD OCelaHHd,
MMEIOLIHX B qIaHe OKpymiyio ¢opmy ¢ pasmepamu o 20—25 xM B mmo-
nepeynnke, OTReNAbHBIE, TaKXKe KPYNHBE BYJAKaHO-TEKTOHHYECKHe CTPYKTY-
pbl OCEeNAaHHs, BRITIOJHEHHBIE OTIOXKEHHAMH YPAKCKOH CBHTBI, PAcHOIOKEHb!
H B mepudepHiecKnx vactax YubHHCKOR Bnajnue (Gaccehn pevex Keran-
na, Hynwimy, pu. FaBeiny). :
TIpemyllecTBeHHBIM PA3BHTHEM B COCTABE CBHTHl IOJIb3YIOTCH WIHHM-
GpuTh, CHEKWIKECs W cBapeHHbie Tyl JMHIAPHTOBOrO, TPAaXH/IHIIaPHTOBOrO
B TpaxumalnHuTOBOro cocrana. Cpels JaBOBHIX MOPOA Pe3ko mpeoGrafaior
Tpaxununaputel. [loguuHenuass po/ib NPHHAANEKHT TpaxuianuTaM u Tpa-
XUTaM. ,
‘B Bepxueii wactu paspesa TONUIH y4acTKaMH OTMedaeTcd naika oca-
NOYHO-BYAKAHOreHHBIX Nopoa mMommoctsio 10 100 M 1 Gonee. M3 ropusonta
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Ty@ponecyanukos P. B. YmurGaenvim Ooiiu cofpankl pacTuTedbHbie OCTATKH,
KOTOpHle, 10 3akmouennio A. ®. E¢QumoBoil, He NO3BOJNAIOT ONPENCTHTb BO3-
pacT BMellalU#X HX NOPOJ TOYHee, yeM NO3MHHIT MeJ.

BsauMOOTHOIIeHHe YDPaKCKOH CBHTH € NOJACTHJIAIONIEH Tojlled Xera-
HHHCKOfi CBHTBL Ha0JI04a/J0Ch HAMH HA JIeBOM CKJIOHe JNONMHBI pY. AMKa,
B 3 KM Bbillle YyCThsl ee NMPaBOro NpPHUTOKa pyY. XeTaHel. 3jech, HauHHaf OT
of6HaXXeHHi Teppac M BhILIe MO CKJAOHY Ha 50 M NpOCJIeXHBAIOTCH BBIXOJBE
MOYTH TOPH3OHTAJLHO 3aJEraloiiix NOTOKOB aHAe3HTo-0a3albTOB, KOTOPLIE
nepekpuiBatorcss  MouHo#l (180 M) nmaukoil TPaXHIHMIAPUTOB C NPOCHOAMH
HX TydOR, TaKKe XapaKTepH3YIOUMXCH TOPH3OHTAIBHEIM 3a/eraHueM.

Kag orMeuyansoch, OT/IOMKEHHsT YPaKCKOM CBUTHI 00pasyioT psifi OBOJb-
HO KPymHBLIX NoJjeii, Oojbliasg YacTh KOTOPBIX Npeicrasjsier cobofi Byaka-
HO-TEKTOHHYECKHE CTPYKTYDPHI OceflaHHs. XapaKTep pa3pe3os B KaxJI0H Byll-
KaHOCTPYKTYpe, 1o maudbiM P. B. Ymur6aeBa, paannyed n HOCTHraeT Mak-
cuMaabHoii MourHoctn 420 M. 3a npexesaMu BYJKaHOCTPYKTYp, Kak IpaBH-
70, oT™MeyaloTes HeGoabmue no maomand (o 40 xm?) moss BHIXOMOB ypak-
ckoif cBHTH (Gacceiin pd. Jle. Marw). Ilpu 3TOM MOIIHOCTH ee He INPeBbl-
maer 200 M. ]

Byakanoreunpie o6pa3oBanus ypaKkCcKoil CBHTH Hanbo/Iee AeTadbHO H3Y-
YaJuCh HAMH B I0r0-3amnaJHOil 4acTH YJ/LHHCKOH BNAAHHBIL, B Npelenax ByJ-
KaHOCTPYKTYDHI, pacnojaraiouleiics B BOAOpPas/esabHO# uacTH peuex Hymwi-
mu, Her, Cexya. JlanHasl ByJKaHO-TeKTOHHUeCKast CTPYKTypa Mpeicrasiser
co0oit NOBOJBHO KPYNHYIO KaJbJepy ocelaHHsi, HMeIONlylo B TIJIaHe OKpyr-
JYI0 HOCKOJILKO BLITAHYTYIO B CeBepO-BOCTOUHOM Hanpasiexun dopmy. Pas-
Mepbl ee B nonepeunnke JocruraioT 20—25 kM. BepxHe-CeKUHHCKYIO KaJlb-
JAepy OCelaHHs BBUIOJAHAIT HCKIIOYHTEIbHO OTJOMKEHHT yPaKCKOH CBUTHI,
OTAEIeHHble OT OKPYMXKAIOUIMX BYJKaHHTOB Pas3JOMaMH NPeHMYLIeCTBEHHO
CeBepO-BOCTOYHOTO IpocTHpaHHdA. Ha ioro-zanaiHoM H ceBepO-BOCTOYHOM
OKOHYAHHH BYJKaHOCTPYKTypa OrpaHHueHa, MO-BHAHMOMY, NOJYKOJIbIEBHIMH
pasjioMaMH.

Oraoxenus ypakckoil CBATH caaraiorT mounyw (ao 500 m) Tonmy, xa-
paxkTepu3yloulyiocss HakaAOHHBIM (10—I15°) sajneranueM B KpaeBbIX YacTaX
paccMaTpHBaeMoll BYJKAHOCTPYKTYPHl H NpPaKTHYECKH TFOPH30OHTAJIBHBIM 3a-
JeraHneM B ee UEHTPANLHBIX YaCTAX.

Byakanorennsle ofpa3oBaHus ypaKCKOd CBHTbL B npeienax Bepxne-
CekunHCKOH BYJKAaHO-TEKTOHHYECKOH CTPYKTYPbl OCelaHHs MNpeACTABACHHI
NPEHMYIIEeCTBeHHO HMTHHMODHTAMH M B Pas3J/IHYHOi CTeleHH CBapeHHBIMH Ty-
(haMHu  TPAXHIAHNAPHTOBOINO H JHIAPHTOBOTO cocraBa. OTMewaloTcs peikHe
manomouable (xo 10 M) rOpH3OHTH BHTPO-KPHCTAIOKIaCTHYCCKHX TY(]OB,
HOTOKH TPaXHIHNAPHTOB H TPAXHIAIHTOB.

Crparurpaduueckuil paspes BYJKaHOTEHHOH TOJILH, ONHCAHHBIH HaMH
B BepxHeM TeyeHHH p4. ['aBblHH, XapakTepH3yeT CpeAHIOI0 YACTb BYJIKAaHO-
CTPYKTYDHl H HMEET caelylollee cTpoeHue (CHU3Y BBepX):

MoltHocTs, M

Csetnio-cepblie, TOHKOIMIHTYATHIE, CHIBHO CBapeHHEe TY(H TpaxHIHTAPHTOB 20
TlenenpHO-cepble TOPHCTHIE JHTO-KPHCTAIIOKIACTHYECKHE TY(H 3 20
Cepble ¢ pO30BATHIME OTTEHKAMH CHIBHO CBADEHHBIE TY(Dhb TanH.ﬂHHaPHTOB 60
Po30Bpie 10 KHPINHUHO-KPACHOTO 1BETA Hrﬂumﬁpmu Tpaxunnnapmonoro
tocrapa . : 140
PosopaThie ¢ 6ypoaa'mm OTTeHKOM HFHHMﬁpHTbI Tpaxmmnapmoa et 80
Ilayka nepecnanBauusa (5—10 M) Genawix nenjoBex Ty(oB, 'rytjmﬁpexqm«,
cnekwuxes Tygos . . . 60
Po3sopo-kpacupie ¢ KOpH‘lHEBaTLIM OTTeRKOM HrnuMﬁpmm Tpaxmnna-
PHTOBOTO coCTaBa . s s S S R e e L 40
Po3zoBrie BHTpotpnpu : P R 5
PosoBo-KpacHbie Hrnnmﬁpwru Tpaxmnnapmonero coctaBa . . . . 20

O6mas BuauMasi MOMIHOCTh OXapaKTepH30BaHHOrO pa3pe3a 445 M.
Cxonublit pazpe3 GulJl ONWCaH B ceBepo-3allafHON KpaeBolt yacTH pac-
CMATPHBAaeMOH BYJKAHOCTPYKTYDHI, Ijie, KpoMe TOro, o6Haxaercs camas HHK-
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Xumpuueckue ananusbl nopoa Ypakckoii cBuTH

TaGnuma 4

Oxncen

NeoGpaauna

416 780-7 175-15 ‘ 175-4 776-2 781-5 723 61-4 719-2 722 73 229 774 , 709-2
5i0, 63,45 | 64,08 67,47 67,82 71,09 71,19 71,47 71,50 71,46 73,41 74,22 74,66 75,56 |75,91
TiO, 0,04 0,30 0,25 0,22 | He o6H. 0,08 He oGH. 0,30 0,04 0,15 0,14 0,09 |He o6u. | 0,04
Al,04 14,78 16,32 15,29 14,48 13,42 12,48 11,64 13,96 13,99 13,39 12,73 13,41 12,53. |H1567
Fe,0, 3,48 1,73 23% 21T 1,61 0,15 1,17 2,49 2,41 0,62 1,59 0,89 L16 {161
FeO 0,72 1;37 0,88 0,55 0,59 1,84 1,46 0,45 Pl FinT 0,69 0,54 0,il | 0,86
MnO 0,07 0,08 0,07 0,10 0,06 0,03 0,11 0,05 0,03 0,05 0,12 0,03 0,028 { 0,09
MgO 1,14 1,26 0,46 0,96 0,29 |[He ofH. 0,15 0,71 0,20 0,19 0,54 0,40 0,63 10,16
Ca0 4,06 3,05 0,57 0,57 1,04 L. 85 0,90 0,60 0,90 0,15 0,37 0,60 0,29 ) 0,75
NayO 2,87 2,46 5,31 6,46 4,38 3,96 4,31 4,87 4,36 4,29 4,56 2,89 3,83 | 4,32
K0 2,09 5,19 6,40 1,80 5,65 2,06 3,82 4,49 4,73 5,22 5,10 4,63 4,56 | 4,62
H,0- 0,34 1,67 0,28. 0,86 0,07 2,79 0,52 0,22 0,22 0,29 0,16 0,67 | He o6n. | 0,52
H,O+ 6,83 4,07 1,20 4,66 1,20 6,18 4,61 Q0,77 0,90 0,93 0,94 1,76 1,53 | 0,61
P20; 0,08 0,08 0,10 0,08 0,10 Ca. He o6n. 0,08 0,02 Cu. 0,03 0,08 0,06 |He obh.
CO, He ofu. | He ofn. 0,18 0,18 | He o6u. | He ofn. » He oGH. | He ofin. | He o6H. 0,07 0,55 | He o6u. | »
Rb:O 0,009 0,02 0,017 0,008 0,033 0,02 0,016 0,01 0,02 0,02 0,01 | He o6n. 0,035 [ 0,016
Li,O 0,002 0,0008| He onp. | He onp. 0,00651  0,0015 0,0008] 0,0034] 0,004 0,0022| He onp. 0,003 0,005 10,0036

CyMma 99,61 100,01 100,57 100, 06 99,36 99,84 89,65 ( 100,28 ! 100,17 99,59 | 100,11 100,46 | 100,31 |100,55
Yucaosme vapaxreperuxu no A. H. 3asapuyrony

a 10,1 13,4 20,0 17,0 17,2 12,1 14,9 16,8 16,1 16,4 16,2 12,6 14,4 | 14,8

c 5,3 3,9 0,4 i 07l 2.3 0,3 0,7 1,0 2,0 1,0 0,72 0,3 0,6

b 65T 6.7 3,6 5,2 3,5 2,5 3,4 3,8 3,0 2,6 2.2 5,1 Sl 2,6




82,0
58,6
9,7
31,7
57,0
24,7
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H.
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82,2
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17,5
379
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12,8
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8,2
25,2
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ITapunosa

lFasuian. OGp. 709-2 — cBapeHHbll Tyd TpaxXHJIHMNAPDHTOBOrO COCTaBa; BepxHee Teue-

PHTO-/lALHTa;
Cexua.

HTOBOI'O COCTaB

79,4
1,9
88,5
9,6
58,1
16,1
-1-25,6

pu.

O0p.

Amka.

TeHeHHe

L7
62,3
24,0

pu.

+23,1
npasuii Bojopasfen pu.Jlepas Matn, OOp. 780-7 — mauur

Xaxkapuu. O6p.
EOHrHHMOpPHT JHIAPHTOBOID COCTABA;

8.7
69,0
29,3

BEpXHEE
(o6p. 728, 719-2, 709-2),

81,4
70,0
8,0
22,0
63,3
49,6
+-32,7
cpesHee TeueHHe

175-4 — KpHCTaNI0KAACTHYECKHA Tyd adna

299
el
75,0
5,2
+-39,7

83,1
O6p. 719-2 — ureAMOGPUT TPaXHIUOAD

AMka.
Hyapimu. O6Gp. 73 — TpaxuJAHNApHT,

79,2
54,7
k352
32;1
55,1
172

-+23,9
cocraBa;

OGp. 774 — urHMMOPHT TpPaXHAHMAapHTOBOTO COCTaBa; BePXHEe TeueHHE pu.

pu.
61-4, 722, 229), B. P. Hukonaegra

T
23,6
46,1
30,2
84,0
24,3
-4-19,5

npasoGepexbe
OGp. 781-5 — p

cpenHee TeyeHue pu.
780-7, 781-5

70,6
64,0
19,0
17,0
55,0

+11,6

Q6p. 416 — cBapenHulii Tyd JAauuToBOrO

l'aBriHH;

ocTasa;
61-4 — TpaxXHANTADHT,

22,4
44,6
33,0
41,8
3,4
+-21,3

76,0
BepxHee Te4vYeHHe pu,

8,8
60,5
1,9

423,6

77.9
O. A, Kynaruna (oGp.

30,7
66,8

BepxHee TeyeHue pu.
O6p.
TpaXHAHOAPHTOBOIO COCTABA;

TeueHHA pu. Cexua.
Hue pu, Cekua,

AHanHTHKH:

alc
[TpumeuaHnue,
peHHBIt Tydh TPaXHIHTapHTOBOTO C
TpaxHAHMAPHT;
HynabimMu.
(0Gp. 776-2, 774).

pu.

HAS 4acTb paspesa TOJULH ypak-
CKOH CBHTHI, CJO/KEHHAs NadykoH
MOLLLHOCTBLI0 D0 M CBETJIO-3KeJThiX,
c/1a60 CBApPEHHBIX TY{OB JHOADH-
TOBOTO cocraBa. Takum oOpasoM,
¢ yUeTOM 3TOi Mauykd Ty(OB MOII-
HOCTL TOJULH YDAKCKOH CBHTbI B
npenenax Bepxue-CeKunHCKOH BYJI-
KAHOCTPYKTYPHl OCENAaHHS COCTAaB-
asier oxoso 500 M.

Hcxons wu3 obbemMa (0KOJO
140 Ky6. KM) MrHUMODHTOB H B pas-
JIMUHOH CTeNeHHW CBApPEHHBIX TY(OB
B Ipeje/ax paccMarmpHBaeMOH BYJI-
KaHOCTPYKTY b, By JIKAHHUECKHE all-
MapaTs OTHOCHJIHCh K I@HTpPa/bHO-
MY THIIy, HO C 3aMeTHOH DOJBIO CO-
MYTCTBYIOUHX TPEUIHHHBIX H3Bep-
skenuit (Ycrues, 1961).

OcHoBHBIE DA3HOBHIHOCTH T0-
PO yPAKCKOH# CBUTHL CJeLyiollHe.
Tpaxuannapursl — NJAOTHBIE, CBeT-
JIO-CEphle, PO30BATBHIX OTTEHKOB ID-
pOALl ¢ PeAKHMH BKPaNJeHHHKAMH
noJgesoro wmmnara. Crpykrypa nop-
(upoBas. Bo BKpamjeHHHKax Npi-
cyTcTByer oauroknas (28—30%
An) B BuIe 3epeH BeJHUHHOH 10
2 MM, cocTaBasouui 10 5% ot 00-
utero o6bema nopoib. Kaauesbii
MOJIEBOH LIIAT BO BKpanJeHHHKaX
(mo 3%) B Bume TabaMuUATHIX 3e-
peH BesHuHHoi A0 1,5 MM, npo3pau-
Hbli, ¢ peiKHMH NEepPTHTOBBIMH BpPO-
crkamMu. OH npeicTaB/jeH BBICOKHM
oprokmaszom I(?) ¢ 2V=—50°. Kpo-
M€ TOre, BO BKPalJE€HHHKAX TIpH-
CYTCTBYIOT nJiacTHHKH Gypono Ouo-
THT4, coctaBasgomue jgo 1,3% or
obbema mopoysl. Ksapu Bo BKpam-
JIEHHHKAX OTMEYaercs peaKo.

OcuoBnast Macca MHKpOdeb-
3HTOBAf, YyuacTKaMH MHKpocdepo-
JINTOBAS, KBaPI-M0/EBOINIATOBAS C
BKJIIOYEHHAMH MEJIKHX MHKPOJHTOB
MJIaTHOK/IA34.

Jlumaputel B OTJHYKME OT Tpa-
XHIHIAPHTOB XapaKTepHaywoTcs 0o-
Jlee OBeTI0H OKpackoi (a0 6e.10it).
B HEX XOpOIIO BHAHBI BKpATJEHHH-
KM MartoBo-6esioT0 HJAH PO30BATOTO
TOJeBOTO InaTa, KBapua.

Crpykrypa nopduposas. Bo
BKDAMN/IEHHHKAX MPHCYTCTBYET IJia-
raoknas (1054%) ccomepxkanuem
AHOPHTOBOTO KOMIOHeHTa 22—269%,.
Kaunnesbiil moseBoii minar Bo BKpan-
JeHHHKaX cocrasaser g0 3,3%
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o6beMa noponsl. [lpeacraBieH NIPOMEKyTOUHBIM OpTOKJaa3oM (?) ¢ 2V=
=62—70°.

Bo BKpam/ieHHHKaxX TaKxke oTMeualoTcs OypoBaThle IWIACTHHKH GHOTH-
Ta, cocrassomue 1o 19, o6bema nmopoan. B OT/IHYHE OT TPAXHIHIADHTOB
PKPanJeHHUKH KBapla B JUMAPHTAX OTMeualoTcsl NMOCTOSTHHO H COCTaBJSAIOT
6—8,3% ot o6iiero oGbeMa NOpPOALL.

CTpyKTypa OCHOBHOH MaCChl MHKDO(]eNb3UTOBas, MHKPOMOHKHIHTOBAS,
MUKpOC(hEepPOoTUTOBA.

HMIrHEMOGPHTH [PEHMYLIECTBEHHO TPAXHIHIAPHTOBONO cocTaBa. 10 B
OCHOBHOM CBETJIBIE, ¢ PO30BATHIMH, KODHUHEBATHIMH H KPACHOBATHIMH OTTEH-
KaMH, C XOpOLIO pPasJHYMMBIMH 0GJIOMKAMH MOJEBBIX MNaros. XapaKkTepHO
Haxuude (bAMMENOL00HLIX BKIIOUEHHH, XapaKTePH3YIOIUXCA OTHOIICHHEM
IJUHB K ToanuHe 1:5—1:10.

KoauyecTBO KpHCTAMIOKIACTHYECKOTO MaTepHajaa Kojebaercs or 6,6
no 20, penko g0 26%. MHBIMH cloBaMH, HTHHMODHTEL YPaKCKOH CBHTHI B
CDABHEHHN ¢ UTHUMODHTAMH AMKHHCKON CBHTH 00Ja1al0T HECKOJLKO MOHM-
JKEHHBIM COJIepKaHnneM KPHCTALI0KIaCTHIeCKOro MaTepHana.

TlopdupokaacTst B MrHUMOPHTAX TPaxHJIHIADHTOBOTO cocCTaBa Tpej-
CTaBJIEHBl MJIaTHOKIA30M ¢ cofepxanueM anopruta ot 31 no 40, penko no
23—27Y%. Tlopdupoxnactsl miIaruoknaaza cocrasagior 5,5—24,7% o6bema
nopoxsl. Kanueswii mojdesoit wmar B o6momkax 0,4—3,0%. Ilpemcrasien
DHICOKHM ¥ NPOMeRYTOUHBIM OpTOKJIasom (?) ¢ 2V=46—72°

OTtMeuaoTces 06/10MKH KPHCTAJIJIOB MOHOKJHHHOTO nupokcena (mo 0,4% )
feclBeTHOTO MM ¢/aa60-3e/IeHOBATOTO ¢ ONTHYECKHMH KOHCTaHTaMH cNg=
—=40—42°, 2V =48—56°, =

B penknx o6pa3uax HCHHMGDPHTOB OTMeYaloTCsi OGJIOMKH KpHCTAJJIOB
3e]IeHOM, ¢ Pe3KHM IJIeoXpou3MoM, poroBoii ooManku (1o 0,1%). ITocrosn-
HO OTMevaloTcs IIacTHHKH GypoBaToro Guorura, cocragasioutne 0,7—3,4%
obuero o6beMa TMOPOIEL.

Casiaylonmias ocHOBHAs Macca BHTpoOKJIacTHUecKas, Oypoearas. I'paHHIb]
ME¥y OCKOJKaMH CTeKJa pacmjbiByaThle. JIHIIb B OTAENbHBIX ydYacTKax
COXpaHSIOTCS PEMHKTH [EPBHIHOH MeMIoBOH CTPYKTYpH, Go/dee HIH MeHee
yeTKHe OrpaHuueHns: 1eopMHPOBAHHEIX YepenkoB. XapakTepHO «0GTeKaHHe»
CBApEHHOH OCHOBHOH Maccoil mop(HpPOKIACTOB.

Kax suano w3 amarpaMmsr (cM. pmc. 1), OCHOBHaf 4acTh MOPOX pac-
cMaTpHBaeMOH CBUTHI HEOKOJBKO OTKJIOHSETCs OT NOPOL HOPMAaJdbHOTO H3-
BECTKOBO-IIEIOUHOr0 psjfa, 3aHuMasi NPOMeKYTOUHOE IOJIOKEeHHe Memmay
BapHaunoHHEIMH aunuamu drust u Plensoycronckoro mapka. Hexoropoie
(urypaTHBHBIE TOUKH OTKIOHSIOTCH JaXKe BIPaBO OT KPHUBOH DTHHI.

durypaTuBHEe TOUKH, OTBeyaloll[ie MOpojaaM Gojiee OCHOBHOrO €OCTa-
Ba — TpaxuiallUTaM, pPacloJaraloTCA B CAMOil HHXKHEH YacTH I@arpaMMel
BOH3H BapualuonHoil kpuBoil Jlaccen-Iluk. Takum o6pasom, pacrnonoxkenune
post GUrypaTHBHEIX TOYEK NMOPOJ HA ITPAaBOW YaCTH AHATPaMMEI CBHAETE/b-
CTBYET © PE3KOM YBeTHYEHHH IeJOYHOCTH TOPOJ B CBA3H C IIOBBIIIEHHEM
HX KHCJOTHOCTH, TOCTHTas MaKCHMaJbHoil Beluuunn (a=14,4—17,2) B ur-
HUMOpHTaX TpaXuaunapurosoro cocrasa. Cna6o cBapeHnuble TY()L TPaXUTOB
(aman. 175—15) xapaKTepu3yloTcs MaKOHMAaJbHBIM 3HAYEHHEM INEeJ0YHOCTH
(a=20).

B cocrase menouelt 115 GoJbIIMKHCTBA MOPOJ OTMedaercs npeobiananue
Kanua Haxg wHatpuHeM. OrtHomenne KoO/NapyO xomebaercs or 0,52 mo 2,1,
B cpeiHeM cocraBasas [,08.

Ha nepoii yacTu nmarpaMMbl XOpoIIo BHUAHO 3aKOHOMEPHOE H DPe3Koe
NOHHKEeHUe COJAepKAaHHs KaJbllHsg B II0JIEBOIINATOBOH WacTH NOPOJX B CBA3H
C NOHHKEHHEM HX KHCIOTHOCTH.

BoabmnncrBo  nopoxa  ypakcoll  CBMTHL  NEPECHILIEHO TJIHHO3EMOM,
a 4acTb NOPOJ — IIEeJOUaMH.



XAHRAPHHCKAA CBHTA

[Tokpossl 6Ga3aJbTOB XaKapHHCKON CBHUTHI pacipoCTpaHeHbl, r/ias-
HBIM 06pa3oM, B LEHTPANbHHIX 4acTAX YabuHckoi Brnamunsl. Ha nesoM po-
J0pasjeie CPEIHer0 M BepPXHero TeueHusi py. AMKa MOKPOBBI MaJlCOreHOBLIX
6a3aJbTOB CJAraloT OBIIHPHOE MoJe MIomanso okoro 1500 kv

B apyrux uactsix YJIbHHCKOH BNAJAMHBI BYJ/JK4HHTH PaccCMaTpHBAEMON
CBHTH Da3BHTH JOKAaJbHO, 3aHHMAlOT CPaBHHTEJIbHO HeOoJblIHE NJOILALH
(mo 50 km?),

B cocraBe CBHTH Pa3BHTEI IPEHMYLIECTBEHHO NOPOIbLI J1aBOBOH amuy,
CpPeiH KOTOPHIX MpPeob/aanaloT OJHBHHOBHE Ga3anbThl. IlonunHeHHas poJb
NpUHaMJIEKUT IBYITHPOKCEHOBHIM 6a3anbraM. Peako B cocTaBe TOMIIH OTMe-
yaloTcs TY¢HB OCHOBHOTO COCTaBAa.

ITaneoreHoBHi BO3PAaCT NPHHAT YCAOBHO Ha OCHOBAHHH 3alE€raHus B
paspese BEIIIE TOJIIM BYJKAHHTOB IO3IHEMeJOBOH ypaxkckoil c¢BHTH. Maxcu-
MaJbHaf MOIIHOCTL TOJINH, OMUCAHHOH HaMH Ha nparoGepexne pu. Xa-
KapuH, cocrapiser 560 .

OcobGennocta menporpadHyeckoro cocraBa OCHOBHBLIX Pa3HOBUIHOCTCH
MOPOA CBUTH caexylomue. ONHBHHOBO-NHPOKCeHOBEIE (a3aabThl — Haubomee
XapaKTepHble NOPOIBI XapaKTepHsyeMoH cBHTHI. BHelllHe 3T0 4yepHble MaccHB-
Hble TIOPOJABI C XOPOMIO Pa3IHYHBIMHU BKpPaTMJeHHAKAMH mupokceHa. CTpyk-
Typa mopduposas. Bo BkpanjeHHHKax oTMeyaloTcs naarnokiaas (30—35%)
cr1abo 30HAJNLHBI, B KOTOPOM COJepXKaHHE aHOPTHTOBOPO KOMIIOHEHTa KO-
aebaercsa ot 59 no 70, pexe mo 85%; MOHOKAHMHHLIH mnuHpoxceH (3—49%),
cnab0-3e/eHOBATHIH ¢ GYpoBAaTEIM OTTEHKOM ¢ KoHcTaHTaMu: cNg=—41—43°
2V=>54—58" onuBun (1—2,5%) Gecusernniii ¢ 2V=(—84)—(—90°),
OOBIYHO 3aMelleHHbI ¢ TepudepHuecKuX YacTeH MIH T0 TPEeUIHHKAM HJUIHHT-
CHTOM, XJIODHTOM, THAPOOKHCIAMH JKeJeaa. '

OcHoBHasi Macca HHTEpCepTanbHas, pexe nuiorakcurosas. CocToHT u3
MEJIKHX 3epeH miarnoknasa (54—60% An) u B mpoMeKyTKax MeXIy HAMH
MEJKHX 3epPHHIIIEK MHPOKCEHA.

[Tupoxkcen-onMBHHOBEE §a3aJbThl OTIHYAIOTCS TMpeobiajaHHeM B CO-
cTaBe BKpallJieHHHKOB oauBuHa (3,3—3,7%) u naarmoxknaza (1—109%).
MOHOK/IHHHEIA NHPOKCEH OTMEUAETCs B BHIE MEJKHX U PEIKHX 3eDEH TOJbKO
B OCHOBHOH Macce, XapaKTepU3YIOUIeHCcsa MHTEPCEPTANbHOM, a YacTO H NHI0-
TAKCHTOBOH CTPYKTYPOI.

JIBynupoKceHoBble 6a3albThl BHEIIHE XapaKTePH3YIOTCS B OCHOBHOM
TeMHO-CEPHIM, cepeiM LBeToM. OHH oTyeTHBO mopdupoBsie. Bo BKpamieH-
HHKaxX oTMeualorcs nuaruoknaas (779%) ¢ comepxkaunnem anopruta 57—70%;
MOHOKJIHHHBI nHpoxced (9% ) co cnaGo-3eneHoBaTHIM M GYPOBATHIM OTTEH-
KOM ¢ KOHCTaHTaMH ¢Ng=39—42° 2V=054-—57° poMmGuueckuil THPOKCEH
(0,5%) moutu GeouperHbI WK €O caa60-3e/eHOBATHM, GYPOBATHM OTTEH-
KoM. OcHOBHasi Macca THIOTAKCHTOBAS.

B nporonoukax akueccopHblx npo6 OGHApyMKeHb MArHeTHT, anaTHT,
LLHPKOH, DYTHJI.

M5 meTpoxuMHYecKoll XapaKTepUCTHKH TOPOL XAaKAPHHCKON CBHTH B
HallleM pacnopAxXeHHH uMmenoch 11 xumuueckux auanu3os (rabma. 5). Pe-
3yJbTaThl TIEpECUeTa HX HAHeCEeHHl Ha nuanpaMMy (cM. puc. 1), u3 xKoTopo#
BHIHO, UTO TOPOAB XaKapPHHCKOH CBUTHI 3aMETHO OTKJOHSIOTCH OT MOPOJ
HOPMAJIbHOTO H3BEeCTKOBO-LIENOYHOTO Psijla, 3aHAMAs TPOMEXYTOYHOe [0JIO0-
KEHHe MEeXIy KPHBBIMH accouuauusaMu mopoj DTHb H HleamzoycToHekoro
napka. Hekotopbie HauambHEIe TOUKH BekTopoB (aH. 132, 168), oTBeuaiompue
Hanbollee OCHOBHBIM DA3HOBHIHOCTAM TIOPOJ, OTKJIOHSIOTCH BIIpaBO OT
BapHALHOHHOH JHHHH JTHEL.

Ha npasoit wactu MEarpaMMBl BHJIHO, YTO LIEJOYHOCTh IIOPOJ B 0bIIem
YBEAHUHBACTCS. OT MHPOKCEH-OJHBUHOBLIX 6a3a/JbTOB K ABYNHPOKCEHOBBIM
6asanbraM, aHpesuto-Gasanvram. as nopoj 0ojiee OCHOBHOTO COCTaBa
3Hauenne mapamerpa a Kojaebaercs or 8,2 xo 11,2, a ana JBYIHPOKCEHOBbIX
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Xumuueckne ananuabl MOPOJL XAKAPHHCKOH CBHTHI

Tab6nauua 5

Ne

o6pasia

Oxuces 8 T l 71 166 441 80 170 85 84 96-r ‘ 905-r
Si0; 47,80 49,18 50,06 50,25 50,61 51,90 51,77 52,78 53,32 54,23 | 56,02
TiO, 1,02 0,77 0,77 0,76 1,17 0,98 1,03 1,17 0,91 0,91 1,01
ALOs 14,72 14,91 15,64 18,91 17,47 15,70 16,21 17,36 16,75 18,73 | 17,86
Fe.0s 4,49 7,87 6,07 5,53 4,06 4,11 6,14 3,37 2,23 5,87 5,94
FeO 5,98 3,56 4,59 3,52 5,23 7,35 3,77 5,28 6,52 2,09 1,09
MnO 0,20 0,17 0,16 0,10 0,11 0,18 0,18 0,17 0,12 0,15 0,17
MgO 10, 16 4,89 5,42 3,84 5,46 4,51 5,22 5,56 5,58 2,74 2,66
Ca0 9,62 10,52 9,26 8,60 8,13 8,24 8,16 7,25 7,28 6,67 | 7,07
NasO 2,41 2,89 3,15 3,08 3,60 3,69 2,86 3,31 3,29 4,24 | 3,56
K,0 2,13 3,03 2,36 2,89 2,07 1,95 3,08 1,55 2,03 2,36 2,66
H;0- 0,34 0,82 1,18 0,59 0,38 0,42 0,72 0,64 0,71 1,02 0,96
H,0+ 1,49 2,24 1,51 1,96 1,36 1,05 1,61 1,54 1,49 1,57 1,12
P05 0,29 0,65 0,47 0,65 0,59 0,64 0,50 0,54 0,65 0,40 0,76
CO, He o6H. 0,11 0,18 He o6H 0,11 0,07 He o6H. He o6. 0,11 |He o6u.| 0,46
RbO 0,005 0,01 0,008 0,007 0,006 0,005 0,01 0,005 0,009 | 0,043 |He oGH.
Liz0 0,00014 | He omp. | He omp. | He o6u. 0,0015 | He onp. 0,0014 |  0,0008 0,0015: 1. 000 [} e omp.
Gydits - | WD 2d 100,60 99,65 100,09 99,97 100,38 100,54 99,88 169,26 11 100,00 “f 100,35




a 8,2
c 5,5
b 32,3
8 54,0
i 29,4
m’ 52,2
of 18,4
n 63,4
afe 1.5
Q —13,9

26,8
57,5
37,6
31,2
31,2
59,0

2,4

~11,6

10,5

—12,3

Yucaossle xaparrepucrace no A. H. 3asapuyrosy

13,2

6,6
19,7
60,5
43,3
34,9
21,8
66,4

2,0

»

—12,0

11,2

6,4
22,0
60,4
40,0
43,3
16,7

72,5

—8,0

11,0

5,1
23,5
60,4
46,0
32,7
21,3

74,3

—6.3

_6‘1

g,1
6,6
25,4
58,9
30,8
35,8
33,4
76,3
1,4

~7,0

10,3

6,2
20,7
62,8
40,2
46,6
13:2
71,6

b

__.1’2

13,4

—0,2

12,4

Mpumeyganne OGp, 132 — ogueunoBHil Gasankr; AesoGepeikne cpeanero reuehns pu. Amxa. OO6p. 168 — onnBHH-THpoKCeHOBLI Ga3anwT; npasobepexbe CcpefHEro Te-

gepns py. Xakapus, OGCp. 171, 166 — onusuHOBLI GasanpT; npaBolepeskbecpesZiHero TedeHuds pu. XaKapui,

O6p. 41 — onuBHOBLIf Ga3ansT; npaBelii BoAOpasien pd.

JleBast

Marsl, OGp. 80 — onupuHOBLIK Ga3zanbT; nepoleperkbe BepxHero TeyeHus piu, Amka. OOp, 170 — onWeuR-nHpokcenonblli 0Gaszanur; npaBobepexbe CPEAHEro TeueHHsi pY. XaKapHH.
TeueHHs pd. AMka,

O6p. 85 — oanBuHOBLIE Hasaakt; Jdepolepekbe BepxHero Tewenus py, Amka. OGp.

O6p. 96-T, 90-r — anjesur; Jepobepexkbe CpPelHero TeueHHs p. Yabs.
Anaautuka: A. [, Aadeposa (o6p. 90-T), E. B. I'anaitckas (oGp. 132, 170, 85), 1. A, Kynaruua

84 — ONMBHH-NHPOKCCHOBEIL  aHAE3InTO-0a3anbT;

(0Gp. 166, 441, 84, 96-T), 3. @. [Tapunosa (oGp. 168, 171, 80).

neBoGepekne

BEpXHETo
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6a3a/abTOB, aHge3uTo-HGa3anbToB— ot 12,4 no 13,4. Heo6xonuMo OTMETHTb,
4yTo GOJBIIHHCTBO aHATH3HDOBAHHLIX IIOPOJ XAPAKTEPH3YETCS HECKOJIBKO
NIOBLIIEHHON 11EJ0UHOCTBIO 110 CPABHEHHAID C IOPOAAMH XETaHWHCKOH CBHTHI
CEHOHCKOINO BO3pacCTa M BapHalHOHHas JHHHSA XaKa‘p\HHCKOﬁ CBHTEl HaA IIpa-
BOJ YacTH AHAarpaMMbl 3aHHMAaeT KpaiHee mpapoe moJioxeHne. B cooTBerct-
BAM ¢ TOBHINIGHHON MIEJOYHOCTbIO TOPOJ HanboJee OCHOBHONO COCTaBa Ba-
PHAIHOHHAA NMHHSA XaKADHHCKOH CBHTBI IIPOTArHBAETCA B BHIe NPSAMOIL,
nepecekalonieli B HHAKHEH YacTH JHarpaMMbl BapHALUHOHHYIO JIHHUIO DTHH,
a B BepxHel — NpHOIHMKAaeTCss K KpUBOl accounaumd nopoj Vemmoycron-
CKOro napika.

Anannsupys JeByl UacTh JAHArpaMMmbl, HeoO6X0AHMO OTMETHTbL IIpO-
NOPHOHOHAJALHOCTL B H3MEHEHHH InapaMerpa ¢ B 3aBHCHMOCTH OT OCHOBHO-
CTH TOPOA. DTa NPONOPINHOHANBHOCTh Bhipamaercs B oMemlenuu dQurypa-
THBHBIX TOYUEK BJIEBO NO HAaINpPAaBJEHHIO OT HUXKHEH YacTH JuarpaMMbl K
BepxHel. B mopomax XaaxkpHHCKOH CBHTH 3HauHTe/lbHa POJb KajHS B CO-
¢TaBe Henouei.

JIUTEPATYPA

Becenockas M. M. Xumaxo-MuHepaJorudeckHe HCCHenoBanug B 0GJACTH  IHPOKCEHOB
Anoucum-asrutosoro pama.— «Tp. MICH AH CCCP. Cepusi mnerporpad. (39)»,
soim. 86, 1950, c. 71—109.

Cnepanckag U. M. Tlerporpaduveckas xnaccuduxansa uWrHuMOpuToB.— «MaTep. mo re-
os. # moaesd. uckor. CeBepo-Bocroxa CCCP», Maranan, 1966, sumn. 19, c. 209—220.

Yerwes E. K. Hegotopne nerporpaguueckie ¥ TEOJOTHUECKNE ACTEKTH DPOGAEME  ATHEM-
i6puros.— «Has, AH CCCP. Cepus reoa.», Ne 11, 1961, ¢. 3—19.

Yeproscknx I'. H. YipHuckmil HagoXkKeHHBH nporub. — «Matep. 1o reoJ. H MOJE3H. HCKOIL
Cesepo-Bocroka CCCP», Marapan, 1964, suin. 17, ¢, 19—39.

H. C. HITATBEBA

AKIECCOPHBIE MUHEPAJIBI
IMO3THEME30301CKIX T'PAHUTOUI0OB
H0T'0-3AIIATTHONM YACTH
O0OXOTCRO-9YYKOTCROI'O
BYJIKAHHYECROTO MIOACA *

B npenenax sHeinHeil 30861 OX0TcK0-UyKOTCKOTO BYJIKAHHYECKOTO
nosica BBIJAGJAIOTCS 1BAa PAa3HOBO3PACTHBIX HHTPY3HBHBIX KOMILIGKCa CpaHu-
TOHJOB: HUMKHEMEJO0BOM — MPEHMYIIECTBEHHO TPAHOJHOPUTOBOTO COCTaBa H
BepXHeMeJJOBOH — rPaHHTHEIX HHTPY3HBOB.

Heraabro wayvennsiiy 10. JI. Henocexunmym (1973) Hexckuit rpannt-
HBIl HHTPY3UB HHXKHEMEJOBOr0 BO3pacTa NPEHMYUIECTBEHHO alaMeTHTOBAro
COCTaBa 10 aCCOLHMALHAM aKIeCcCOPHbIX MHHEpAJOB PE3K0 OTIHYaeTCd OT
JAPYTHX PPAHHTOHIHLIX HHTPY3HBOB OXOTCKOr0 CpeIHHHOTO MacCHBa H, BEPO-
SITHO, OTHOCHTCH K CaMOCTOATEIEHOMY WHTPY3HBHOMY KOMILIEKLY.

Bo BryTpenneil 3one Oxorcko-UyKOTCKOro ByJaKaHHYeCKOTrO I0sca BBI-
Aensiercs  raGOpo-rpaHOAHOPHT-IIATHOTPaHHTHasA (OpMalus, TUIHYHBIM

* B craThe H3J4TAlOTCS Pe3yJbTAThl H3YYEHHS! AKUECCOPHHIX MHHEDANOB H3 OCHOBHBIX
Pa3HOBHAHOCTEN TOPOJ FPAHHTOHAHBLIX HHTPY3HBOB, PAaCIOJOXKEHHHX B npejedax OXoTcKoro
cpeAMHHOro Maccupa. I'eonorns w merporpadest STHX WHTPYSHBOB JAETAJbHO ONHCAHE B
c('lia-rbﬁx 10. 0. Hepoceknna (1973) (cm. takxe Hactosumi cGopank) m A. T'. Baxapesa

973).
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NpeACTaBHTEeJEM KOTOPOH FBJSETCS CJIOMHBIHA MO cocTaBy JIHCAHCKHI HHTPY-
auB (FpumGepr, 1973). '

M3 rpaHuTOHI0B pa3HOBPeMEHHBIX KOMILIEKCOB, CJIaralomuX CaMOCTos-
TeJbHBIE HHTPY3HBHLIE TeJa HIH MHONO(asHble TeTeporeHHblie IAYTOHLI, OTO-
6pano 100 npo6 aas u3ydeuus akiecCOpHHIX MuHepamos. Mcxomslii Bec ux
cocTaBasini 3—5 Kr. BrizeneHHe aKIeCCOPHBIX MHHEDPAJOB IPOH3BOIHIOCH
no obuienpuHaroil Meroauke, Ilpo6e gpobuianch npu 4acToM NPOCEHBAHHH
10 KpymHOcTH 0,25 MM HMOcJie IIPOMbIBKH TIOABEprajich MarHHTHOM cemapa-
IHH, Pas[eJeHHI0O B TAXKEJbIX MKHIKOCTAX H Ha 3JeKTpoMaruute. Burumcie-
HHe cOAepmaHuit (B r/T) Npou3BOAHJIOCH G€3 ydeTa MOTePb MPH [IPOMbIBKE.

PACOPENEJEHHAE COREPKAHIN
1 THIOMOP®HBIE OCOBEHHOCTH ARIECCOPHBIX MUHEPAJIOB

AxneccopHsie MAHEPATLI IOPOJ
OCHOBHOTO COCTaBa

Cpenn rpaHOHOPHTOB HHIKHEMEJIOBOrO KOMIJIEKca HaXOAATCS He-
Honblue Tesa ra6oépo, rab6po-HOPUTOB M rabOépo-AHOPHUTOB, KOTOpPHIE pac-
CMATPHUBAIOTCA KaK paHHME KpHCTalauyeckne obocobienus.

Kommiexke akueccopHbix MHHepasoB ra6Gpo-HOPHTOB, PacClOJOMKEHHBIX
B npenenax Hior-YabGelickoro rereporeHHoro rpaHuTOMAHOrO MaccHBa, OT-
Juyaercs GeTHOCTLIO BHII0BOrO CocTaBa U NPHCYTCTBHEM GOJBLIIOro KoJmye-
ctBa marHerura (72 xr/t) u anamuta (2,8 xr/r). B raG6po-guopurax Kpome
MarHeTHTA H amaTHTa TIPHCYTCTBYIOT LHPKOH, cbeH, muput. AMdu6oaH3HpO-
BaHHOe raG0bpo OTJINYaeTCsi OT OPYMHX OCHOBHBIX IOPOJ TOSIBJEHHEM CXO0J-
HOil C TPAHOAMOPHTAMH ACCOUMHMAINHM MarHeTHTa ¢ HJabMeHHTOM (rabua. 1).

IIMpKOHBl OCHOBHBIX IOPOJ MPeACTABJEHLI HECKOJIBKHMH PasHOBHIHO-
cTaMu. Hanbosee 4acTo BCTPEYalOTCs CBETJIO-3KEeNIThIE TOJNCTONPH3MAaTHIECKHE
KPUCTAJIBI, CPaBHATENbHO KpynHbie 10 0,5 MM B JIJIHHY,C yAIHHEHHEM 2 H 3.
Kpucranasl UHPKOHOB COREPIIEHHO NPO3PauHbl H HE COAepXaT BKJIIOYe-
Huit, Tunm KpucTamios UuPKOHOBHIH. Hapany ¢ ToacTonpusMaTHIecKHMH
IHPKOHAMH OTMEYAlTCs TOYTH H3oOMeTpHuHble (OPMBI ¢ yaauHeHueMm 1,1—
1,3 u maacTHHYyaThle KpHCTAJIBl ¢ HePaBHOMEPHO pa3BHTEIMH TrpanaMu, Ha
KOHTAKTe€ C TpaHHTaMH B TPaHHTH3UPOBAHHBIX TraOOpPOHAAX MOABJSIOTCA
JIOBOJILHO KDYIHBIC [IJHHHOMPH3MATHUECKHE KPHCTAJJB LHPKOHOB CJIOXK-
HOTO THMA.

AnaTuTe B OCHOBHHIX NMOPOJAX MPeACTAaBJIEHH GeclBeTHLIMH, IPO3pau-
HBIMH, TPH3MaTHUYECKHUMH KDHCTa/JaMH. B He3HauHTenbHOM KOJMUECTBEe OT-
MeualoTcs amaTHTHl ABIMUATO-CEPOro UBeTa H ¢ TeMHHIMH sapamu. [amua
kpucramios 0,15—0,25 mwm, yanunenne 2—4. Anatutr B raG6po-mopuTax B
‘OTJIHYHE OT alaTHTa JAPYTHX Pa3HOBHAHOCTEH OCHOBHBIX NMOPOJ HE MMeeT sc-
HO BBIPaXKEHHBIX KpHUCTaLTOrpaduueckux (OPM H NpPEICTABICH MeJKHAMH
HeclBeTHBIMH, MPO3PaYHBIMH, MOYTH H3OMETPHYHBIMU KpPHCTANIaMU.

Kpucranael MarueTnTa WMeIOT XOpOIIO BEIPAXKEHHYI0 OKTA3IPHYECKYIO
(opMy u 06pa3yl0OT MHOrOUHCIEHHbIE BKJIIOUEHHS B aMpuboae.

Ta6auma 1
Pacnpepenenne aKUECCOPHBIX MHHePaJloB B OCHOBHbIX mnopopax Hior-YabGeiickoro mac-
CHBa, I/T

Ropons e e e I Kol i ) L

Ta66po-nopur . . . . . [88/67 |72700 | — | 2843 [ — 5 = = =
AmpubonnzupoBansoe

ra6épo . . . . . |25/67 |55100 | 3132 | 308 | 59 — iy 2= 16

Ta66po-muopur . . . . | 2/67 | 3612 | — 497 | 28 g === — 58
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AEneccopHsie MUHEpANsl TPAHATOHIOB
HH;KHEMEeI0BOro rPAaHOMOPHTOBOr0 KOMILIEKCa

HMHTpy3uBbl JLaHHOTO KOMILIEKCA CJAO0XKEHBI TPaHOLHOPHTAMH NPH
MOMYAHEHHOH POJIH KBAapPLEBBIX JAHOPHTOB H PONOBOOOMAHKOBO-OHOTHTOBLIX
rpanuToB. K no3gHel dase AOMOJHHTENLHLIX HHTPY3UBOB OTHOCATCH ILTaTHO-
rpanutsl, HanGoslee THIMHYHEIC NPENCTABHTENH 3THX TPAHHTOHIO0B IIHPOKO
pacnpocrpanedsl B Hior-YibGeiickoM rereporeHHoOM MacCHBe.

OCHOBHBIMH aKI[eCCOPHBIMH MHHEepaJaMH B TPaHOLHODHUTAX ABJIAIOTCH
MAarHeTHT, HJIbMEHHT, amnaTHT, ILHPKOH, OpPTUT, cdeH (Tada. 2). IlocTtoanHoe
TIPUCYTCTBHE WX NPH CPABHUTEJILHO IOBBILIEHHBIX COAEPMKAHHAX OTJIHYAET
rPaHOMHOPHUTHL OT Nocneaylomux ¢as GopMUpoBaHHs HHTPy3uBoB. M3 pej-
KHX MHHEpaJOB B TPAHOAHOPHTAX B HeGOJLIIMX KOJIHYECTBAX OTMEUAIOTCH
TOPHT, pexe HUPTOINT. PyrHbie MUHepanbl MpEencTaB/IeHbl MHPHTOM, MOJIHG-
JaenuToM, ranenntoM. CpaBHHTE/IbHO BHICOKOE COJEpAKaHte amaTura H cdeHa
B rpaHognopurax Hior-YibOefickoro MaccuBa 0ODBSACHAETCS HEKOTODBIM H3-
GblTKOM cBOOOAHON H3BecTH B 3THX mopoaax (Hexocekun, 1973).

AxneccopHble MHHEpalbl [JIATHOIPAHUTOB IIPEACTABJAEHBl  LHPKOHOM,
anaTHTOM, HJbMEHHTOM, MOHALHTOM, MarHerntoM. IlosiBaenne MoHamHTa
B accouMalyy ¢ MarHeTHTOM H H/JIbMEHHTOM SIBJSIETCS XapaKTepHOH ocobeH-
HOCTBIO /ISl TIOPOJ 3aBeplualoleil cragud GopMHPOBAHHA HHTPY3HBOB HHIK-
HEMEJIOBOTO IPAaHOJLHOPUTOBOTO KOMILJIEKCA.

B rpanoanopurax Oxoro-KyxTyHcKoro MaccuBa M3 aKUECCOPHBIX MHHE-
paJos NPpHCYTCTBYIOT alaTHT, LIHPKOH, OPTHT, WJbBMEHHT, YPAHHHHT. Cy.Hb-
(Guael npeacTaBieHbl MUPHTOM H MOJHGAEHTOM. B oT/iHYME OT rpaHHTOHIOB
HHJKHEMEeJOBOro KoMmmJseKkca B rpanopuopurax Oxoro-Kyxryiickoro macen-
Ba MartHeTHT H ceH OTCYTCTBYIOT WJH COJEpHAarcd B MaJOM KOJHYECTBE.

Hlupokum pacrnpocTpaHeHHeM B PAHOIHOPHTAX INOJB3YIOTCS KPHCTAJ-
JBl IIHPKOHOBOTO THma (CM. pHCYyHOK, 6). B kBapueBnix pHopuTax dauuit
IHIOKOHTAKTa OTMeYaloTcsl ILTacTHHUATHIE (OPMBI LHPKOHOB LHPKOHOBOTO
THIIA ¢ ACHMMETPHUYHO PasBHTHIMH rpansMu. LleHTpaMu KpuCTaNIH3alUH HX
CAYMAaT 3aPOIBIIIH MeJKHX ILHPKOHOB paHHHX renepauuii. Bupkonax uwacto
nabmiofaloTcs BDOCTKH amaTHTa, MarHeTHTa H OHOTHTA, 4TO, MO-BHAMMOMY,
CBHAETENBCTBYET O €ro IIHPOKOM BpeMEeHHOM JHama3oHe KPHCTAJJIH3aIHN.
I1apxoHBI CIOKHONO THNA (CM. PHCYHOK, @) OTMeualoTcs TOALKO B T'DaHO-
nvoputax cesepHoit yactH Hior-Yaw6efickoro Maccusa., B kauectse penkoii
npuMecH HaGJiomaloTca  peaKo3eMelbHbIE LMPKOHBL B BHIE CBeTJI0-0ypbix
HEIIPO3PAYHbIX KPHCTAJJIOB MPEeUMYIIeCTBEHHO IHIHPaMHIaJIbHOTO raburyca
(cM. pucyHok, 8). IlosiBleHHe mOCJAeHHX B TPAaHOIHOPHTAX H IIOCTOSHHOE
TIPHCYTCTBHE B IOPOAAX BCEX nocaeylomux ¢as GopMUPOBAHUS HHTPY3HBOR
CBS3aHO, MO-BHIHMOMY, C ILHPOKO NPOSIBJEHHBIMH B OXOTCKHX TPaHUTOHIaxX
nponeccaMy MOCTMarMaTHYeoKoro MeTacoMaTo34a.

AnatuThl IPHCYTCTBYIOT B IPaHOAHOPHTAX B BHJE GECIBETHBIX NMPO3pau-
HBIX IKPHCTAJIJIOB ITpH3MaTHiYeckol Gopmel. Hapany ¢ OeclBeTHBIMH KpPUCTAJI-
JaMH OTMeYaloTcsl IbIMYATO-Cephleé ANATHTLL H C TEMHBIMH SiApaMi. AlaTHTH

a 6 é 2
7 1
S N
o=l 000
3 4 Y LI 5 i r

KpucTalas HPKOHOB B NO3THEMe3030fCKHX TpanuTonAax OXOTCKOrO CpelHHHOTO MaccH-
Ba a— 100, m— 110, S — 111, S, —221, A—3l11.

a — IHPKOHB CAOWHOro THOA, XapaKTepHsle JAnsi IPaHHTOMNOB raG6po-rpaHoRHOPHT-NNATHOTPAHHTHOR

thopmauuH; 6 — UHPKOHEl HHIKHEMENOBLIX I'DAHOAHODHTOB H BEPXHEMENOBLIX OGHOTHTOBBIX IpPAHHTOB;

8, ¢ — IPKOHb! PPaHHTOHAOB HekcKoro wuTpysusa. THNB KPHCTAJJIOB IHPKOHOB YCA0BHO O0O3HAUEHI:
1] — uHpKoHoOBLIl, I — rHauduTOBLIE, C — CTOMHDI.




TaGauua 2
PECI‘IPBJIOJICHHE aKleccoPHbIX MHHEPAJOB B rpaHOAHOPHTAX HHXKHEeMeN0BOro KOMILICKCE, Tf'['

Macenn Ne npo6ur | Marmetnt | Haemennt [ Anatut Llnpkor Cihen Oprut Mownauut | Unproaut | Topur y?:?ll;']{- M;S::«i— rl?p.lq'f- Tnput A]fucsgg-
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TaGanma 3
Pacnpejenenne aKUeccOpHbIX MHHepanos B OHOTHTOBBIX rpanitax Hwr-¥Yasbefickoro maccusa (BepXHeMen0BOro KoMmiaeKkca), I/t

¢ daoo- : Kaccnte- [Moan6-| [ane- Apceno-

TIpo6et Marrernt | Masmenur |Anatnt| Llupion | Cgen | Optut [ Monauut | Toput | Llupronut | “pyr | PyTaa |Anatas pHT meunt | upr  |[IHPHT HPHT
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mepKanue
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C TEMHBIMH fpaMH HHOTJa BKJIOYEHBl B MJarHokaa3. [Tokasarenn npemaoM-
aennsi: Ng=1,640, Np=1,630.

Opmut Hab/a0LaeTcd B BuAe TAOAMTUATHIX H YIJAHHEHHBIX NpH3MaTHue-
ckiX KpHcraanaos. User Gyposaro-kopuynesbili ao uepHoro. Iloxasatenn
npenomaenus: Ng==(1,806, Np=1,780. Vnenonwii sec 4,05. Oprur us
rPaHOJHOPUTOB XapaKTepH3yeTcs BLICOKHM CONEpKAaHHEM pelKo3eMeJb-
HBIX 3JIEMEHTOB IePHeBOH TPYNTbI, H3 KOTOPHIX mpeobaanaer uepui (51,73%)
u nautad (26,24%). Cymma TR cocrasaser 44,2%.

MarHeTHT HMeer XOpOIUO BBIPAXKEHHYIO OKTasApHueckylo GdopMmy co
IITPHXOBKOH Ha TpaHaXx. Beauuuna sepen 0,4 mm. MarmeTtut H3 rpaHuTOH-
ros XypyHckoro maccmsa nmeer coctas (% ): Fe,O3—71,05; FeO — 25,79;
TiO, — 1,32; MgO — 0,83,

AH.[(BCCOPBHB MHHEpPAaJbl rpaHATOHI0B BEPXHEMEJI0BOr0 KOMIICKCA

I'paHHTOUILI 3TOr0 KOMIlJIeKca MpeLcTaBleHsl GHOTHTOBLIMHU IPaHu-
TaMy, IMHPOKO pa3BuTeiMH B HioT-YasGefickom H Oxoro-Kyxryfickom Mac-
cuBax. C saxaiounTenbHol (a3ofi dopMHPOBAHHSI HHTPY3HBOB BEDXHEMEJIO-
BOTO KOMILJEKCa CBSI3aHLI MEJIKO3ePHHCThIE alJIHTOBHHBIE IPAHHTEL.
CpaBHeHHE CPOIHHX COJAEPKAHHI OCHOBHBIX aKIECCODHBIX MHHEpaJOB B
rpaRofHOPHTAX HUKHEMEJOBOTO KOMIJIeKCA H B OHOTHTOBBIX TpaHHTAX
BEPXHeMeJOBOTO KOMmIaeKca rereporedsoro HioT-Yibbeiickoro Maccuea mMo-
KasblBaer obe/lHeHUe GoJiee NMO3IHHX IO BpeMeHH 00pa30BaHHsS OMOTHTOBBIX
TPaHHTOB aNATHTOM H cheHoM, 4T0, MO-BHIHMOMY, CBA3aHO C PE3KHM CHHIKe-
HHEM COJepKaHus B HUX cBOOOJHON nasectu (Taba. 3). Comep:xaHue tHTana
coxpaHseTcs B TPAHHTAX 32 CUET YBEAHUEHHS B HHX KOJHYECTBA HILMEHHTA.
HeckonbKo cHEIKAeTcsi MO CPaBHEHHIO ¢ IPaHOJHOPHTaMH, HO BCe Ke OCTa-
eTCHA BBICOKHMM KOJIH4YecTBO MarHetura. Comgep:KaHusl IHPKOHA H OPTHTA TO
CPABHEHHIO ¢ HHXKHeMeJOBBIMH TPaHOAMOPHTAMH B OHOTHTOBHIX TI'paHHTax
ymenbmaoTesd. Cyabthuas:: MOJTHOAEHHT, MHPHT, apCEHONUPHT, TAJEHHT pac-
CeflHpl B HESHa4HTeJabHOM KoJxdectBe, IlogBiaeHue aHarasa, aoopura, py-
THIA CBSI3aHO C 3aMeTHBIM H3MeHeHHeM OHOTHTOBBIX T'PAHUTOB ITpollecca-
MH BBICOKOTE@MIEPATYPHOIO IOCAEMAarMaTHIeckoro MeTacoMarosa.
B 6uOTMTOBHIX rpaHuTax NpPeofIaqaloOUIUEMH 110 KOJHYECTBY SBJIAIOTCS
LM PKOHBEI CBETJIO-3KeJITOr0 IIBeTa IHPKOHOBOrO THNA (CM. PHUCYHOK, 0), cpeau
KOTODBHIX B 3HJOKOHTAKTOBEIX (pallifX BCTpedYaloTcs IIacTHHYATBIE KPHCTAJ-
ael. Jauna 3epeH kKome6aercs B uTepsase ot 0,22 no 0,48 MM, ymaune-
HHe — ot 2 no 6. B MenbmleM KoauyecTBe NPHCYTCTBYIOT KCOPOTKONpH3Ma-
THYECKHE LHPKOHBI GoJiee CJIOKHBIX (hopMm (CM. pPHCYHOK, @). ITo pentreno-

Pacrtpene.ne:—me AKUHECCOPHBIX MHHEPAJNOB B MEJIKO3EPHHUCTHIX
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CIEKTPaJbHbIM OAHHBIM, B HHpKome coxepxarcs Zr0;==43,2%, HiO,=
=1,7%. Tloursn BO Bcex GHOTHTOBBIX TPAHHTAX OTMEYAIOTCA pPeAKO3EMelib-
Hble IHPKOHBI THIIA IHPTOJHTA, NPeACTABNEHHble HENPO3PAaYHbIMU KPHUCTAJ-
JaMHi OypoBATO-KEJTOrO LBeTa W JHNHPAaMHIAJLHOrO raburyca (CM. pH-
cyHOK, 8). Bennunna sepen cocrasaser 0,18—0,25 mwm, yaanuenne 1—1,7.
B GuoTuTOBLIX TPaHHTAX OTMeYaeTcs TeHAEHLHS K PA3BUTHIO UHPKOHOB AJIMH-
HOMPH3MATHUECKOTO raburyca nGoJee ynpoLuleHHBX (OpPM LHPKOHOBOTO THIIA.

AnatuTel MPHCYTCTBYIOT B BHAC OCCUBETHLIX NMPO3PAUHBIX KOPOTKO- i
ATHHHONPH3MATHYECKHX KPHCTA/I0B, CPeIH KOTOPLIX OTMEYaloTcsl pa3HOBHIL-
HOCTH CepOoBATO-/ILIMYATOr0 IBeTa. B H3MeHeHHBIX TOCTMArMaTHUYECKHMH
[poueccaMu Mopogax IO03JlHHe TeHepalHH alaTHTa [pejcTaB/lAeHBl  OoJdee
KPYTHBIMY KPHCTAMJIAMHN CBETJI0~KEJTOr0 I[BeTa.

Cohen kak B HHUKHEMENOBEIX IPaHONMOPHTAX, TaK M B BEPXHEMEJOBLIX
rpaHUTax NPUCYTCTBYET B JABYX FeHepaunuax. PaHHHe 110 BpeMeHU BbILE/IeHHA
KpHcTanael cheHa TeMHee OKpalleHbl B OypOBaTO-KelTHe TOHa, ueM DoJee
no31HHe, cBeTn0-0ypoie. [locmenuie accounupyioT ¢ MO3IHHMH TeHepaluAM i
anatuta. Panee BblneseHHBle KPUCTAMIp cpeHa pacroaaralTcs B HHTePCTH-
uMAX MexAy rnopojaoobpasyiomumvn muHepanamu. Ilosanne ero rexHepamun
00pa3yor HelpaBHILHBIE BhLedeHus: B GunotaTe # amdbudone. M3 penxose-
MeJBLHBIX 3J1EMEHTOB B cpeHe OTMeqaeTcsl NOBLIILEHHOE COJAepKaHUue IJEMeH-
TOB HTTPHEBBIX TPYIN 10 CPABHEHHIO C APYTHMH MUHEpPalaMH.

Hns opTuTa XapakTepHa HHTEHCHBHAas OKpacka orT OYyporo g0 uepHo-6y-
poro usera. Yaeawubiit Bec 4,08. OpTUTH XapakTepH3YIOTCA BBLICOKHM CO-
lepKanueM peaKo3eMeNbHBIX 3JMeMeHTOB lepuesoi rpynnu. Ha noao nepus
npuxonutcst 0koa1o 50%. B opTurax M3 H3MEHEHHBIX NOC/AeMarMaTHUeCKHMU
mpoueccaMu OHOTHTOBEIX DPaHHTOB HECKOJILKO YBEJAHUHNBAETCS COJepiKaHHe
371eMEHTOB HTTPHERBIX TPYIIL.

B MeaKO3epHHCTBIX aINIMTOBHAHBIX TIDAHHTAX COOCTBEeHHO MarMarpuc-
CKHEe aKIeCcCOpHble MHHEpPAaJbl: MATHETHT, HJAbMEHHT, IHPKOH, alaTHT, cdeH,
OPTHT paccesiHbl B HE3HAUYHTETHHOM KOJHYECTBE. XaPAKTEPHOH 0COOeH-
HOCTBIO 3THX NOPOJ ABJAETCA INOABJICHIE IpaHaTta, OJHAKO COAEpKaHHue ero
pelKC npesbiaer suaxkosoe (rata. 4). Hdas saxmounteabuoit dasbl dop-
MHPOBaHHsl HHTPY3HBOB BEPXHEMENOBOTO BO3pacra oTMedaercs Oojee pas-
#000pasnblii  KOMIJIEKC MHHEpa/JoB peikHX H paccefHHbIX 3IJeMeHTOB:
Taj0NuHAT, KCEHOTHM, NHPOXJAOP, UMPTOJAHT, ypaunuHHT. Tlociemarmari-
HqeCcKHe MHHepaJsbl MpeJCTABJEHBI aHaTa3oM, (JIOOPHTOM, TONA30M, Typ-
MaJuuoM, IIeejHToM, pyTHaoMm. M3 cyabdunos npHCYTCTBYIOT MoJunbuae-
HHAT, TaJeHuT, NUPUT, casepur. PasnoobpasHblii KOMIJIEKC PeLKOINEMEHT-
HBIX U MocjeéMarMaTHiYecKHX MHHEDaJoB FOBOPHT O KPHCTAJMAM3AlHH 1031-
HUX (ha3 M3 pacnjiaBa, 0GOTAULEHHOTO PEIKUMH U JIETYYHMH KOMIOHEHTaMH.

Tabauna 4
AMJHTOBH/IHBIX FPAHHTAX MO3/HElR (hashl BEPXHEMENOBOT0 KOMIIeK a, I/T
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B JlefiKOKpaTOBbIX AaNJIHTOBHIHBIX TpaHHTaX cOOCTBEHHO MarMaTHue-
CKHe IMPKOHBbI, XapaKTepHble AJs OHOTHTOBBIX TDaHHTOB ITaBHOH Gdauuu,
NPUCYTCTBYIOT B HCYe3alolle MajoM koamdectBe. OHH NpeiacTaBieHbl CBeT-
JIO-ZKeJTHIMH, OYeHb MEJKHMH KPHCTaJaaMH, OTHOCALIHMHACS 110 (opMe 3epeH
K IHPKOHOBOMY THIY. THOHYHBIMH JJsi rPaHUTOB IO37HeH (aluu sIBASIOTCS
NOJYIIPO3payuHble H HEeNPO3payHble KPACTAAIR DHALHHTOBOTO H LHPKOHOBOTO
THIIOB, JKEJITOr0 M JKeNTOBaTO-0yporo usera (cM. pUCYHOK, 8, 2). Kpome To-
ro, 3Ha4YHTeNbHOe pa3BHTHe I[10JAy4YaloT peaKo3eMeJbHBbIE pPa3HOBHIHOCTH
HUPKOHOB OYpOro IBeTa H jHIHpaMHIajbHOro rabuTyca.

BacTHe3auT — BTOPHUHBINH TPOJYKT 110 OPTHTY, OTMeuaeTcst B BHIE Cepo-
BaTO-OypoH KOPOYKY BOXPYr OPTHUTA, HHOrAa 06Gpasyer IMOJHBIE [ICEBIOMOP-
(DO3LI 110 OPTHTY.

AEneccopubie MIHepaIbl
Hegckoro rpasEiTON{HOr0 MaccuBa

ITo akmeccopHeim MuHepanam HekcKHHl paHUTOUIHBLIN HHTPY3UB
PesKo OoTIHYAeTCH OT APYrHx IO3JIHEMe3030HCKHX I'PAHHTOHIHLIX HHTPY3H-
BOB OXOTCGKOro cpeiuHHOro maccuBa. HeKcKHi HHTPY3HB CJNOMXKEH NpPEHMY-
LIECTBEHHO OHOTHTOBBIMH aaMeJIHTAMH M MX H3MEHEHHBIMM Pa3HOBHIHO-
cramp (Hemocexuu, 1973). M3 axueccopHblX MHHEpPAJOB B alaMeNIHTaX
OTMEYaloTCsl LHPKOH, alaTHT, MOHALMT, KCEHOTHM, OPTHT, HJIbMeHUT (Tab.1. b).
JI7isi 9THX NMOpoj XapaKTepHa aCCOUMAIMsi OPTHTA € MOHAIMTOM H KCEHOTH-
MOM, B rpefi3eHH3HMpPOBAHHBIX JIBYCJAIOJASHBIX aJaMe/IHTax, Claraloumux
CEBEpHYIO0 NOJOBHHY Maccupa, KpoMe HJIbMEHHTa, IIHPKOHA, amaTHTa B 3a-
METHOM KOJHYecTBE NMpHUCYTCTBYeT rpaHar. IIlHpoko mpeicTaBieHbl peakne
MHHEpaJbl: KCEHOTHM, TOpHT, MoHauut, ypauunur. IlosBaenne rpamnara,
aHarasa, TypMajuHa W DyTHJA B H3MEHEHHBIX afaMeJJIHTaX OO0BACHsercs
HpolleccaMH BHICOKOTEMIEPATYPHOTO MOCIEMarMaTHYeCKOTO MeTacoMarosa
(Hemocexun, 1973). B Gonee nosauux no BpeMenn o6pa30BaHHs amIHTOBH -
HBIX TPaHHTAX M AIJIATAX NOCTOSIHHO IPHCYTCTBYET IPAaHAT B acCOLMAIHH
C MOHAIHTOM.

B rpannronnax Hexckoro maccuBa mHPOKO paclpoOCTPAHEHB! KPHCTAMIbI
LHPKOHOBOrO U IHAlMHTOBOTO THNOB ¢ NpeobaazaHneM nocienHero B Gonee
MO3JHUX AN/JHTOBHIAHBIX TPAHATAX (CM. PHCYHOK, 8, 2).

B ABYCJHIOAAHBIX aJaMe/IHTax IPHCYTCTBYET MNPeHMYUIECTBEHHO TrHa-
IHHTOBHI THI nupkoHa (e). IlpeobmapamommMu no KOJHYECTBY SBJSIOTCS
LJAMHHONPH3MAaTHUECKHE KPUCTAJIbI C yJauHeHHeM 0oJblie 2, HA J0JI10 KO-
Topuix npuxoanres 66% or obiero Uncaa KpHCTAMIOB HHPKOKA.

Oprur ofpasyer npu3MaTHUecKHe KPHCTAAALl Oyporo H KeJTOBaTo-0y-
pOro LBETAa M OTJIHYAETCH OT OPTHTA APYrHX rpaHnToH10B OXOTCKHX HHTPY-
3UBOB IIOHUKEHHBIMY TToOKa3aTensiMu npenomiaenus (Ng=1,785; Np=1,765).

AmaTtur BO Bcex rpaHuTtonjpax npencraBied OGecliBETHBIMH, I1PO3PauHbDI-
MH KOPOTKONPH3IMaTHUECKHMH KpHcTaaiavH. Ero nosasue resepanuu o6pa-
3YIOT KPYIHBIC NOJYIPO3PaUuHble KPHCTAAIB f10104H0-3e/1eHoTo 1BeTa. B rpa-
HHTOHIAX IHIOKOHTAKTOBLIX (allfil Kak NpHMech cojepXKaTcs amnaTHTHI C
TeMHBIMU S1paMH.

Taxum obGpasom, AJs TpaHHTOHAOB HHMKHeMe/0BOoro Hekckoro HHTpy3H-
Ba XapaKTepHL: OTCYTCTBHE BO BCeX PAa3HOBHAHOCTAX MAarHeTHTA; acconHa-
LUl OPTHTA C MOHALMTOM B ajaMeJIHTaX; NOSBJEHHe rPaHaTa B 3aMETHOM
KOJIHYecTBe B ABYCAIOISHBIX aJaMeJInuTax d alTHTOBHIHBLIX TPaHHUTAX; IIH-
POKOEe pasBHTHE IJHHHONPU3IMATHYECKHX KPHCTAJNIOB IIHPKOHA, TPEHMYL1eCT-
BEHHO IMPKOHOBOrO M THALHMHTOBOIO THIIOB.

ITo accounanusm axueccOPHBIX MUHEDAJOB M HX THIOMOP(QHEIM 0COGEH-
HocTsiM rpanuTonasl Hekexkoro mHTpyanBa BO MHOTOM CXOJHBI C paHee H3y-
UEeHHLIMH HAMH I103HEMe3030[CKHMH rpannTonriaMu Bepxue-Mupurunpexoro
paiiona (Mnarnena, 1968; Poxxkos u ap., 1971).
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Tab6auma 5
Pacnpeneneniie axueccophnix mutiepanos B rpanntonaax Hexkckoro uuTpysusa, r/t
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Axneccopasie Munepaist JIneaHCKOT0 HHTPY3HBa
(radpo-rpaoxuopuT-IIArHOrpaHNTHAN PopMamsi)

JIHCSHCKHET HHTPY3HB CA0KHOTO COCTaBa 3aHUMaeT 60bUIYI0 9acTh
n-oBa Jlucsuckoro (ceseproe nobepexbe OXOTCKOro MOpPS) B Npenesax BHYT-
pennedt zonsr Oxorcko-Uykorekoro nosica. ITo ocoGeHHOCTAM cOCTaBa OH OT-
HOCHTCS K raGOpo-npaHoIHOPUT-IIATHONPARUTHON hopMalun.

Paunne mo BpeMeHH 00pa30BaHdsl KBapLeBple THODUTHI XapaxkTepusy-
jorca GeTHBIM BHIOBLIM COCTABOM aKIECCOPHBIX MHHepaJsoB. Kpome amaTura,
HJAbMEHHTA MPHCYTCTBYET MATHETHT, COfep:KaHHe KOTOPOro B OTHEJIbHBIX
cayuasx coctaBaser 2 sec. %. KoruyectBo anarnta B 9THX TpaHHTOM1Ax
BO MHOTO pa3 NPEBHILIAET ero coAepikanyde B IDAHHTOWIAX MOCIEAYIOUINX
has (Taba. 6).

B rpaHoguopuTax, KpoMe amartdTa, MHPKOHA I MaTHETHTa, NOABIAIOTCH
ceH M MHHEpaJH SNWIOT-KANHOLOU3HTOBON rpymubl. Conepxanue cdena
cocrasasier B cpeaeM 63 r/t. Oprur orcyrcreyer. Coxepxanne MarHernra
HECKOAbKO CHHMKAETcd 110 CpaBHEeHHIO ¢ KBapuUeBbiMH jaHopuTaMu. M3 cyib-
$HA0B DOCTOSIHHO NPHCYTCTBYeT mApHT. Jlpyrue MuHepaJbl — rajenur, apce-
HONUPUT, TOPHT, HHPTOMNHT, OPTHT — OTMEUAIOTCA ClIoPaTiYecKy H B He3HaTH-
TEALHOM KOJIHUECTBE.

B nparmorpanuTax KpPOMe MAarHeTHTa, WJAbMEHHTA, LHPKOHA, amaruTa
TOCTOSIHHO 1IPUCYTCTBYIOT C(heH U B HE3HAUMTEJILHOM KOJHYECTBE OPTHT.
Koanuecto cheta 3aKOHOMCPHO YBeAHUHBACTCS 10 CPABHEHHIO ¢ TPAaHOLHO-
putavat (B cpeanem xo 370 r/r). ComepmanHe MHHeDaJ0B INHUAOT-KAUHO-
LON3UTOBON Tpynnel cocTaBisieT urorna 8,4 Kr/T.

B mno3anux 1o BpeMeHH 00pa3oBaHHA JEHKOKPATOBLIX alJHTOBHIHBIX
rpaHATaX KOMILIEKC aKILeCCOPHBIX MHHEPa/loB Pe3KO OTJANYAeTCH OT TPaHUTO-
0B npeauaynmx ¢as. OcHOBHBIE AKlleCCOpHEIE MHHEPaNbl NpelcTaB/aeHDI
HJIBMEHHTOM, MOHAIMTOM, KCeHoTHMOM. MarHeTHT B JeHKOKpaTOBBIX Tpa-
HATAX NepexoadT B reMaTHT. OTCyTCTBYIOT TaKHe MHHEPa/bl, KaK ceH i op-
THT. Pe3koe u3MeReHne KOMIIOKCa aKIleCCOPHBIX MHHepaJoB B [ipouecce
thopMupoBanug JIncAHCKOrD MHTPY3uBa, ocoDeHHO B NO3IHMX (pazax, oTpa-
JKaeT cBoeoOpPa3nylo 0cofEHHOCTh cOCTABA TPAHHTOHIOB H YCIOBHH HX oOpa-
30BaHNA Ha OOJMBWIMX MO CpaBHeHHIO ¢ rpaHuTongaMu OXOTCKOH rpaHoano-
PUT-TPAHUTHON (OopVMaLUi TaAyduHAaX,

[{upkonsl B rpaHuTonzax JIHCAHCKOrO WHTPY3HBA 1O pasMepaM Kpu-
CTANI0B U yIJHHEHHIO MOXHO Pa3ielNuTh Ha 3 rpymnel: 1) Koporkonp#sma-
THHECKHEe, NMOUTH H3oMerpHuHbie (Gopmal, zapxa kpucraanos 0,08—0,15 wmwM,
yiaansedge 1—1.5; 2) TomcrompuaMaTHueckHe KPHCTANAL, JIUHA 3epeH
0,15—0,23 mm, yramnenne 1,7—2,5; 3) anuHHOUPH3MAaTHYECKHE KPHCTAJILL,
JUTHHA KOTOpHIX KoaeOaercs B udrtepsane 0,33—0,60 mm, yuaunenne 3—Db.

B rpanoauopurtax HUPKOHBI MPEICTABACHH B OCHOBHOM MENKHMA H30-
METPHUNBLIMHE KPHCTAJMaMH CI0KHOTO Tuna (cM. pucynox, a). Ha nomaio
H30METPHUYHBIX 3epeH npuxoautcess 50—609% obimero gucaa 3epeH HPKOHOB.
HannnonpusmarTuyeckne Kpucraaasl cocrasasaior scero 2—3Y%. B naarno-
rpaHuTax MPeHMYIIECTBeHHOE PA3BHTHE HMEIOT KPHCTALIB IHMPKOHOBOTO
THna (cm. pucynox 1, 6). KomiuecTBO M30METPHUHBIX 3€PeH CHHIKAETCH B
nux 10 39%, yeBeanuuBaercst MPOUEHT BCTPEUAEMOCTH TOJICTO- W JJHHHO-
NPU3MATHYECKAX XPHCTaNM0B. LIUpKOHBI JeHKOKPATORBIX  AllJIHTOBHIHBIX
rPAaHATOB OTHOCATCHA K rHaunHTOoBOMY THmy (cM. pucyHoxk [, 2). B xBapie-
BbIX JHOPHTaX B OTJIHYHE OT rpaHORHOPHTOB H NAATHOTPAHHTOB KPHCTAJLIEL
UHPKOHOB MMEIOT CPaBHUTENLHO KPYIHbIE Da3Mepbl, cpelll KOTOPhIX BCTpe-
YaloTCs KOPOTKONPH3MATHUYCCKHE C YAJMHHeHAeM 2 i 1IUHHONPH3IMATHYeCKHE
KPHCTAMJBL € yaJauHerueM Gonbme 3,

Anatur ofpasyer GecuBeTHble, pexe C&POBATO-ILIMYATOTO IBETA IIPH3-
MaTHYeCKHe KPHCTaAabl. B M3MeHeHHBIX MoCTMarMaTHUECKHMHE TpoleccaMy
MJIArHOrPAHUTAX HAPSALy ¢ PAHHUMH TeHepalHAMH NPHCYPCTBYIOT anaTHTHI
MO3HHX TEeHepauui, NpeaCcTaBleHHble KPYMHMIMH MPH3MATHYECKHME KpH-
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Ta6aunumab
Pacnpepenieniie aKuecCOPHeIX MHHEPaNoB B rpanuronpax JlucsiHckoro uuipysusa (rab6po-rpaHOAHOPHT-NIATHOTPAHKTHAS dopmauus), I/T
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cTaJJlaMH C TepJaMyTpPOBLIM GJecKOM HIH 3epHAMH HENpaBHAbLHOH (opMbl
3e/IeHOBATO-JKEJITOro 1iBera,

MarneruT npencTaBieH MeJKHMY, XOPOIIO OrPAHEHHHIMH KPHCTAJ/JaMu
OKTa31puueckoll ¢opMul. B noaaunx no speMenH o0pa3oBaHMs JeHKOKPaTO-
BRIX I'DaHHTax [POHCXOAHT 3aMellcHHE MarHeTHTa reMaTHTOM (MapTHTH3a-
uus Mmarierura). Cocras usMenennoro Marderura (%):

Fe,03—88,15, FeO — 8,98, TiO, — 1,07.

Oprur B Iarnorpanurax oGpasyer tabauTyaThie KpUCTaaabl 0ypoBaTo-
YePHOTO LBETa ¢ KPaCHOBATBLIM OTTEHKOM. HMMeer NOBLILIEHHBIe TIOKA3ATEIH
npenomaenus: Ng=1_817, Np=1,785.

CnenaeM BHIBOABI

1. [asi rpaBuTON/I0B HHKHEMEJO0BOro TPAHOJHOPHTOBOIO KOMIJIEKCa
XapaKTepHa MarHeTHT-HAbMEHUT-CQeH-OpTUTOBAs acCOUnaLUsl AKIEeCCOPHBIX
muHepanos. B rpanoxnopurax Oxoro-KyXryilcKOTo MacCHBa yMERbIIAeTCR
ponb MarxHetuta H cdena, B To Bpemsa Kak B rpanoguoputax Hior-Yinbeit-
CKOro MaccHBa 3TH MHHEPAJBI SIBJAAIOTCS TJAaBeHCTByOmumMe. Takoe pasiu-
YHe B acCOUManuax aKiecCOPHEIX MHHEpPaJsoB B IPAHUTOHNLAX 3TOTO KOMIJIEK-
ca, BO3MOJKHO, CBfi3aHO C TOMEPEuHOH 30HaAbHOCTBIO OxoTCKO-YyKOTOKO-
ro BYJ/JKaHHYeCKOTo T1ofAca, OTpaxeHHneM KOTOpOI':l SABJSETCHA H3MeHeHHe
XHMHUECKOTO cOCTaBa W accolHalMil aKIecCOPHbIX MHHEPAJOB Tpa-
HHTOMJLOB.

2. B GMOTHTOBBIX TPaNMTaX BePXHEMEJOBOIO KOMILIEKCA TaKmKe TPH-
CYTCTBYET MarTHeTHT-HIbMeHHT-c(heH-OPTHTOBAS aCCOUMALUs,, HO KOJHUECT-
BEHHBIE COOTHOUIEHHS aKLECCOPHBIX MHHEPAJOB. 31eCh HHBIE. YMEeHbLIAeTCH
conepxKaHue MarHeTHTa, cpeHa, OpTHTAE, NOABARAETCA MOHAUMT. B Menxosep-
HHCTHIX GHOTHTOBBHIX il allIMTOBUAHBIX PaHHTAX NMo3aHelr Gas3n BepXHeMeso-
BOT0 KOMIIEKCa MaPHeTHT, C)eH H OPTHT NIPHCYTCTBYIOT B Heye3alolle Ma-
JBIX KOJMHuYecTBAaX. B HUX mNOsSBASIOTCS TpaHaT M Gojee pasHoOOGpasHBIi
Habop perKo3MeMeHTHHX MHHepaaQB: (EepriocoHHT, KCEHOTHM, IH-
pPOXJIOp, YPaHHHHUT, TaJAOJHHHT, UHPTOAUT M TOpHT. Hanuune uocaennux
FOBOPUT O HAKONJIEHHH PEIKHX H JeTyuyHX KOMIOHEHTOB B OCTATOUHLIX
pacniaBax.

3. o accommanusiM akuecCOPHLIX MAHEPAJOB H X THIOMOPHHLIM 0CO-
Gennoctsm rpasuTonasl Hekcxoro maccusa cX0HBI ¢ rpandroniaMu bopma-
imH  GeIHBIX KaawumeMm GuorutoBhiX rpamntos  Bepxwe-Hmnnruapexoro
paliona.

JIHTEPATYPA

Baxapes A. I. I'panuT-THnaputoBas BYJAKAHO-MIYTONHYECKAS ACCOMMALS HEHTPAJIBHOI
gacth OXOTCKOro cpeXHAHOro maccnsa. — B xi.: Marmatuam Cesepo-Boctoxa CCCP.
M., «Hayka», 1973, c. 84—89.

Ipundepr I'. A. Tosnsemesosoiickie dopmannn rpanutounos Cesepo-Bocroka CCCP, —
B xn.: Marmarnam Cesepo-Bocroka CCCP. M, «Hayka», 1973, ¢, 9—26.

Hnmateesa H. C. Axueccopnsie MuHepajsl rpaniionios Bepxue-Huaurapekoro  pafioiia
(Bocrounas fIkyras). — B &H.: AKHeccopHBIE MHEIepaThl H3BEpPIKEHHBIX nopod. M,
«Hayxka», 1968, c. 173—180.

Hepnocekun K0, JI. Teosorus u netposoras Hexcko-TbHIKAHLKAHCKOTO  FPANHTOHZHOLO
macensa, — B xu.: Marmatnam Cesepo-Bocroka CCCP. M., «Hayxa», 1973, ¢. 26—40.

Poxkos W, C., Tpunbepr I. A, Tamaunu I. H., Unateena M. C., Kyxrmuckuit T. I., Co-
aoswen B. M. Tloannemesosoficknit Marmatism #l 3070T0e opyienenne Bepxme-Higu-
rupekoro paitona. M., «Haykas, 1971, ¢. 57—62.
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B. 1. MAKAPOB, B. 1. COJIOBLEB

AKIIECCOPHBIE MHHEPAJIBI
BYJKAHWYECKHX IIOPOY
KYUTVCYHCKOU BITAJIHHBI

KyiigycyHckas HaloXeHHas BhajHHA pacnojaraercsl Ha IOro-
3anagHoM OoKoHyaHHH OXoTcko-UyKOTCKoro By/JKaHHYECKOTO 10sica H 3aHH-
maer lOnomo-HMumurupo-OxoTckuii Bonopazies  BLICOKOTOPHOW — UacTu
xp. Cynrap-Xasra. pdysusHo-DHPOKIACTHUCCKHE MOPOALI HHKHE (P)-,
BEDXHEMEJOBOT0 H MajeOreHOBOr0 BO3pacTa HECOTIAacHO HAJIOMKeHLI Ha 3a-
naae u BOCTOKE HA CKJIAL4aThie CTPYKTYpsL cooTBeTcTBeHHO 0K uo-Bepxonn-
ckoro 1 Bepxue-Muaurupckoro cHukianHopHes. CpenHsisi 4acTb BraIMHBL
pacrojoxena Ha cesBepHoM ckjaoHe OXOTCKOro maccHBa, OrpaHHYEHHOrO
¢ Bocroka Hior-YibGeiickum, a Ha 3anafie — KeTaHIHHCKHMH DasaoMami,
dKTHBH3HDOBABIIHMHCA B MeJoBoe H Gojee nosgHee ppems. I'ereporenHog
CTpoeHHe (yHAAMEHTA OTPa3UJI0CL Ha CTPOGHHH H COCTABE BYJKAHOTEHHBIX
roaul. Ha crpykrypax [Oxuo-Bepxosinckoro cunkiaunopus (FOmomo-/ledsb:
KIOHCKO€ BYJIKAHHYECKOE M0JIe) H B 30He BaIMsSHMA KeTaHIMHCKOro pasioma
pacnpocTpaneHsl PasHOBO3pACTHbIE (OT HHMKHEMENOBHIX 10 MAJEOr€HOBHIX)
W pa3HooGpasHbie N0 cocTaBy (0T 6a3aabTOB 10 TPAXHJAHNADPHTOB) U dalH-
M (MOTOKH /1aB, IIOKPOBBI MTHHMOPHTOB, SKCTPY3HH, CyOBYJAKaHbI, MaiKi)
ByakaunTsl. Ha cesepnom cknone Oxorckoro maccuBa, B Manubik-HOpsax-
CKOM BYJ/KAHHUECKOM I10JI€, pa3pesbl BYJKAHHTOB XApaKTePH3YIOTCH COKpa-
WEHHBIMH MOILHOCTSIMH M OTCYTCTBHEM HJIH PE3KO MONYHHEHHLIM 3HAUEHHEM
NOPOJ aHIE3HTOBOTO H aHAe3HT0-023a0bTOBOr0 COCTABA.

PACHPEAEJEHAE MUHEPAJIOB

Bes Toama ByJAKaHHTOB BhnafHHBI 1O COCTAaBY, BO3PACTHOMY
MOMOXKEHHIO, CTPOCHHIO MOApasfeneHa HaMH Ha psa ¢opmanuit (ot pas-
HHX K IO3/HHM): 2HAe3UTOBAs, AAUNTOBAH, aufe3uTo-0a3anbTORAf, Jauna-
puroBas, 6azaastoBast (Cososbes, 1973).

AnpesutoBasi Gopmauusi yCJIOBHO HHKHEMEIOBOrO BO3pacra, MOII-
Hocrhio o0Koso 300 M, npeacTaBieHa MJIATHOKIA30BHIMH §a3ajbTaMu U aune-
3MTaMH, B MeHbLIEH CTeleHH JHNapHTO-TalHTaMi, 00HAMKAIOUUMUCT BIOIb
3arajHoTO Kpas BIlaIHHLI Ha CKJag4aTeX ¢rpykrypax HxHo-BepxosiHexoro
CHHKJINHOPHA, ofpaMaswiiux OxoTcknit maceus. dag dopmanuum xapak-
Teped GelHbIH BHIOBOH COCTAB AKUECCOPHLIX MHHEpaJ/IOB: IHPKOH, amaTHT
H IMHPUT C COIEpIKaHHEM, MEHSIOMIIIMCST B 3HAYHTENBHBIX AHAnaszoHax (CM.
TabauiLy).

JauutoBas dopmauus rpeicTabieHa, IVIaBHBIM 00pa3oM, CHEKIIHMHCT
Ty$haMH poroBooGMAaHKOBHIX, POroBOOOMAHKOBO-OHOTHTOBbLIX AaUHTOB H B
MeHLIUEH CTENEHH JUMApPHTO- W aHIE3UTO-JAUHTOB, MHOTAA TIPHCYTCTBYIOT
MaJoMoulHBle ropH30ATH TyhduTOB. MouiHoCTs BCEi TOJLIH JOCTHTaeT
3000 M. MreuMOpuTHl TaLHTOB B OTJHYHE OT HX NOACTHAAIOUIHX aH/Ie3HTOB
u 623abTOB XaPaKTePH3YIOTCH MHPOKHM CIEKTPOM aKIEeCCOPHBIX MHHepaJsoB
(UHpKOH, anaTHT, MarHeTHT, HIbMEHHT, ceH, TpaHaT, aHaTas, NUPHT, SMH-
not). Haubosee pacnpocTpaHennl cpein HuX uupkon H anarur. Cpennee co-
nepmaHue NMpKOHA coctasaser 28—37 r/t, a anatutoB 5—16 r/T. Han60.15-
mHe COAEPKAHUsl WHPKOHA M amaTHTa OOHAPYKEHBl B BYJKAHHYECKHX MOPO-
nax Manunik-IOpaxckoro Toas, e TakxKe NPUCYTCTBYIOT MarHETHT M Mib-
MEHHT C COJEPMKAHASIME OT egHHAYHbIX 3HakoB 10 90 u 29 r/T cOOTBETCTBEH-
no. Cchen oTMeueH JHIIL B HECKOJbKHX po6ax M3 HHUMKHHX TOPH30HTOB Ja-
uMTOBON (opmanuu c coaepmanueM He Gonee 2,4 r/r. Ennnnusnie sepha
rpaHaTa BCTPeualoTes CoBMecTHO co chenom B Maunbik-lOpaxckom moae. Lpy-
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PacnpezeineHne akiueccOPHLIX MHHEPAJIOB B BYJIKAHOTCHHbIX MOPOAAX KyipycyHckoii B

naguisl, T/t
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THE MHHEpPaJbl MOCTBYJAKAHHUECKOTD reHesuca
(anaras, OHpPUT W SNHAOT) peAKH H MaJo-
YHCJACHHBDI.

Aupesnrto-6azanbToBas (opmauus, npei-
CTaB/JeHHas NMHPOKCEHOBBIMH aHAe3UTaMH, aH-
Ae3nTo-GasanbTaMH, aHLe3HTO-IaluTaMH, pac-
npocrpavera B KOaomo-JlenbKioncKOM ByJIKa-
HHUECKOM 110Jie U B 30He KeranmHHCKOTO pas-
JoMa, TJe MOUHOCTH HX mocturaior 300 M.
AKueccopHele MHHepaJbl B aHAe3dTax mnpe-
CTaBJEHBI IHPKOHOM, AMaTHTOM, 'MATHETHTOM,
cheHoM, OPTHTOM, MHPHTOM, FaJeHHTOM, aHTH-
MOHHTOM, (cM. TaGauny). LlupkoH, amaTuT u
chen OTMEualoTesi BO BCeX Tpofax, HO COmep-
JKaHHe HX B NMOpoAax 3HAYHTENbHO MEHbIIe,
4yeM B ByJKaHHTax AaluToBOil Touauu. Llupko-
Ha coJep:KHUTCA B cpennem 9, anatura — 6 r/t;
cheHa — eIHHHYHBIE 3€pHA, OPTHT BCTPEUEH
B OAHOI TpoGe, coaeprKanie MarHeTHTa MEH:-
ercs oT 3HakoB 70 84 rfr. [Tupur npucyTcTBYy-
eT MOBCEMECTHO ¢ cojepxaunuem 15 r/r, equ-
HHYHbLIE 3epHAa raJgeHHTa H aHTHMOHHTA BCTpe-
YalOTCs CNOpaIHYecKH.

JlunapuroBas popmMauusi OTHOCHTCH K Ha-
ubosee pacrnpocTpaieHHbIM H pPa3HOPOIHBIM
ofpazopanusiM. HuwKHssT yacTh ee MpecTas-
JieHa CHJLHO CMEKMNAMHCS UTHHMOPHTAMH, He-
GOMBIINMH TTOTOKAMH JaB H IKCTPY3HAMH JIH-
NApHTOB, TIEPEKPBITHIMH MECTPOOKPALICHHBIMH,
4acTo repecqauBaoMHMHCS [OKPOBAMH CHJIb-
HO CcBapeHHBlX Ty¢oB Jmaunapurtos, Ilectpo-
LBETHl NPOpHIBalOTCA Heboabiumu (Lo 10 km?)
CyOBYJKAHHUECKHMH TEJaMH JHIAPHTOB H pe-
¥Ke JalHTOB, KOTOpBHIE NEpPEeKPHIBAIOTCS JIAaBO-
NOMOOHBIMH MOTOKAMH HICHHMOGPHTOB JIHIADPH-
TOB. ITopoabl ClOKHONOCTPOEHHOH JHIAPHTO-
BOH (opMaluH XapaKkTepHaywTcsa # Hanbosaee
pPasHOOOpA3HBEIM  KOMIIEKCOM  aKLECCOPHBIX
MHiHEpaaoB (LHPKOH, alaTHT, OPTHT, MarHe-
THT, HJbMEHHT, rpaHat, cheH, TOPHT, KCEHO-
THM, aHaTa3, NMHPHT, APCEHOMHPHT, MOJTHOIE-
HUT, aooput). B nunapurax, kak u B Gonee
OCHOBHBIX pa3HOCTAX MOPOJ BHAAHHBL, pac-
NPOCTPAHEHB UHPKOH, AMATHT, MarHeTHT, IIH-
pHT, a Takke optut. OcranbHble MHHEpaJb
BCTPEYAIOTCHA OTHOCHTENbHO He uacTo. Llupkou
NPHCYTCTBYET TOBCEMECTHO Ha 3amaaHoM
¢aanre Bonanuusl, B IOmomo-denpkio-Kyimy-
CYHCKOM palione, CpelHHe COJep:KaHHS ero
coctaBasior 26—27, yMmenpmiagch Ao 12—
17 r/r B Mauusik-IOpaxckom mnomne. B cyGBya-
KaHHYECKHX HHTPY3UAX OTMEUEHO 3aMeTHOoe
yBesanueHue ero — g0 58—90 r/r. AnaTHT, Kak
H IHPKOH, BCTPEUaeTCs NMOBCEMECTHO, CO Cpef-
nuM cofep:kanuem 10—14 r/t; Kak y LHpKOHA
ke, colep:aHHe ero cCHuxKaercss Ao 2—6 /T
B Manublk-IOpAXCKOM ByJKaHHYECKOM MoOJe
H pe3ko yBenuunsaercs mo 26 r/tr B cybeya-



Kanax. Marderutr pacnpocTpaHeH mo4TH noBcemecTHo. HauGoubline ero
conepxkanug (530 r/t) ormeuatorcs B Mannbik-IOpsaxckom paiione. K 3a-
nangy or sero B [enbkio-lOnomckom pajione copep:KaHue MAarHeTHTa CHH-
Haercs o 24—34, a B cyOGByJIKanHyeckux nopogax — 1o 12—65 r/r. Optur
UIHPOKO pacnpocTpaHed ToJAbKO B MNOPOAAxX JHNAPUTOBOH (opMaiui.
B Byakauurax asgesuro-6asanbToBoil (POpMALHH, NPEAUIECTBYIOUIEH H3BEp-
JKEHHIO J1aB M NHPOK/JIACTOB JHNIAPHTOB, H3BECTHBI JHIIb PEJKHE HAaXOIKH
eNHHHYHLIX 3epen opTuTa. HanGombliue comepxkanua (mo 86 r/r) oTmeua-
I0TCSl B MO3AHHX JIHNADHTAX, CJIATaOUIHX BEPXHIOK IOJOBHHY TOJLLH,
4 B DAHHHUX JIaBax H 3KCTPY3HAX MHHEPAJ BCTPEUAETCH peTKO.

3Hakn TOPHTa ¥ KCeHOTHMa HaileHbl B MauubiK-lOpsixckom pafione B8
elMHUYHbIX npodax. Mabmenut Berpeuaercs peaxo. OH yeranasauBaeTca B
npobax paHHHX JaB H IKCTPY3UAX JHIAPUTOB CO CPEIHHM CDJEpPHKaHHEM
24—25 r/r. 3HaynTenbHoe ero KoauuectBo (90 r/r) ycranosieno B MaHHBIK-
IOpsixckom paitone B JlaBax W UTHUMOPHTAX, 3aBepPUIAIONIAX JHIAPUTOBLI
ByJ1KaHH3M. B cyOByaKaHnueckHx Telax 3TOTO Ke pailoHa HIBMEHHT BCTpe-
HyaeTcd Clopaindecku B woamuectse He Gomee 6 r/t.

Cden B «3nakax» oGHapyXKeH B JaBaX HH30B JIHIapHTOBOH (hopmanau
B ponune py. Jleabkio n Ha ore Manubk-lOpsixckoro BysKanHuueckoro nos
B JaliTax cyOBYNKAaHHUECKOrO Teja U B MEPEKPLIBAIOIINX €r0 WrHAMGpHTAX
JHIAPUTA.

Enunnunble 3epHa rpaHUTa H3pe/iKa OTMeueHbl B HHMKHHX U BepxX-
HHX TOPH30HTAX JAUMAPHTOBOH TosuH., Cpean DOCTBYNKAHHYECKIY MHHEDAIOB
HanwGoJee BBIAGNSETCS NHUPHT, KOTOPBIH OTMeYeH B 30He KerTaHIHHCKOTO
pasaioMma, rjie comep¥anus ero cocrasasfior 13—17 r/1, a K BocTOKy oT pas-
aoMa, B Manubik-I0paxckoM mose, NUPUT BCTPedaeTcs perke M B MEHbHIEM
(1—7 r/r) xonnuuecrBe. AHaTa3 pacnpocTPpaHeH COBMECTHO C OPTHTOM B
NecTPOOKpAIleHROH, MHOrOCAONHOH Toalle HIHUMODHTOB B KOJHYECTBE OT
3HakoB 70 20,6 r/r. OTHOCHTENBHO BLICOKHE Ero COJEepMKAHHS OTMEYeHBl B
nopoaax Henbxio-Kyiinycynekoro mexaypedns, B cyOByaKaHHUeCKHX Tenax
aHaTa3 He OOHADYIKEH.

B mnecrpookpameHHBIX HTHHMOPHTAX JWIAPUTOB CcONepkKarcs HHOrIa
e/ MHHYHBIE 3epHA apCeHONHPHTA M MOJHOLEHHTA.

basaabToBas topmauua npejacrasiena CyOBYJIKAHHYECKHMH JAHKAMH
[HPOKCEHOBBIX AHIE3HTO-6a3a/bTOB M 0a3aJbTOB, CEKYIIHMH HNOPOIBI JTHIA-
putoBoii hopmaimu. B nopopax GazanbToBoit opMalky, KaK H B BYAKaHH-
Tax aHIE3UTOBOM, comepkures (B rft) wuUpKoH — 11, amaTuT — 5 U NOCTBYI-
Kannyeckud muput — 17.

THNOMOP®HLIE OCOBEHHOCTH MUHEPAJIOB

LLMpKOH TPEACTABIEH KeJTOBATHIMH, OCCUBETHLIMH IJIHHHONPH3-
MATHUECKHMH KPHCTAJJaMi C IWMHPAMHAAJIbHBIMH BePIIHHAMH, YACTBI KOM-
Gunanuu rpateir (110) u (111), a raxxke (131). B noponax passoro cocra-
Ba NIPUCYTCTBYIOT COBMECTHO IHPKOHOBBIH H NHALMHTOBLI THIKE KPHCTAII0B.
B 1auuTax ¥ AUMapHTAaX OTHOLIEHHE JUIHHLL KPHCTAJIOB K LIMpHHE PaBHO 2,
yBeIHuHBasich A0 2,5 B BEPXHUX rOPH3OHTAX JNHNAPHTOBON TOMII H B CYO-
BYJKAHHYECKHUX TeJaX NpH jAauHe xpucraianos or 0,05 xo 0,7 mwm.

ARaTuT MOJIOUHO-0EJ0re IBETa, NPO3PAYHBIH, HHOrZAa TEMHO-KOpHUYHE-
BBl C KOHIEHTPHYECKHMH TEMHBIMH BKJIIOUEHHsIMH, NpeLCcTaBleH KOPOTKO-
NpU3MaTHYECKHMH, PeXe GOUOHKOOGPA3HBIMU KpucTaisamn aaunoit ot 0,06
10 0,4 MM, rpann u peGpa HEKOTOPBIX W3 HHX KOPPOAMPOBAHLI HJIH Criaxe-
HEl B TOH HJAH HHOW CTENeHH, XOPOILLo Pa3BHTHl [THHAKOHAJbHEIE TPAHH.

MarseTut 0GLIUHO YepHBlH, ¢ CHHEBATOH MOOEXKANOoCTbI0 H METajaHye-
ckuM OueckoM, 00pa3yer XOpOIIO OrpaHeHHLIC KDPUCTAJILI OKTA3APHUCCKOH
dopumut pazmepom ot 0,10 1o 1 myM. I'paru KpHCTAAIOB 4YacTo [OKPBITH
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KOHLEHTPHUECKOH IITPUXOBKOH, crylualomeiicss K pefpam, aHorja Ha rpa-
HSIX OTMEUaroTCsl TOJICTOMIACTHHYATHIE HAPOCTHI.

HabmenuT  BCTpeuaeTcsi B BHJIE iKeJe3HO-UEPHBIX, perke KOPHUHEBATO-
YEePHBEIX ¢ MeTaLIHYecKHM OJe0KOM H PaKOBHCTBIM H3JOMOM HeNpPaBHJIbHBIX
3€peH pazMepoM 10 2,5 MM, HWHOT/IA OKPYXKEHHBIX NJCOXPOHYHOH KalMOH.
Kpucrannn uvetor rpann (0001), (1011), (0221).

OpTtuT OT uepHoro a0 Gyporo uBera NpeacTaB/leH B OCHOBHOM KpHCTal-
JaMy HElPaBH/JAbHOK (OPMbI, HHOTJAA MOKPHITHIMH METAMHKTHOH IIJIEHKOI
B npoxoxsmieM cBeTe IIEOXPOHPYET OT KPACHOBATO-OYPOro A0 3€/I€HOBATO-
ro usera. 3epua paamepom ot 0,07 xo 0,8 mwm.

Coen cperno-xearoro, pexe OGypoBaTO-KPacHOro IBeTa, B BHAE KpH-
cTaJaukos pasmMepoM xo 0,2 mm ¢ rpamsmu (111), (001), (100), wunoraa
npuobGperaonux GopMy pasBepHyTOTO KOHBepTa, | paHH KPHCTa/JIOB HEPOB-
Hble, KOppoAupoBaHuble. B mpoxoxsiiiem cBete ceH MIAcOXPOHPYeT OT KO-
puunesoro no Ng 1o xearosatoro no Np.

I'panar BoaaHo-npo3payHoro A0 G/EIHO-PO3OBOTO 1(BETA, BCTPEUALTCH
B BH/e HeNpaBHILHON (OPMEI KDHCTAAJ0B pa3MepoM okono 0,2 MM c He-
COBEPIICHHBIMH TpaHAMH. B kpucrasnax mHOrja HepaBHOMEPHO pacmpefe-
JIeHB] TeMHBIE BEJIIOUGHUS,

Kcenorum GypoBaTo-opanseBOTO I[BeTa C HENpPaBHIAbLHOI \cbopmoﬁ 3ee
peH, NpHOOPETAIoMHUX JAHNHPAMHIAJbLHLI OOJHK, HLOCTHraeT pasMepoB
0,1—0,25 mm.

Toputr oTmeuaeTcss B BHIe 3€/1€HOBATO-KEJNTHIX KPHCTANIOB Hempa-
BHJABHOH (OPMBEI, TOKPBITHIX HHOTIJa KPaCHOBATO-KeJATOH  3eMJANCTOM
KOPKOH.

Anaras B JHMNapHTax NpeACTaBAGH KPHCTAJJIaMH 4epHOrO 1(BETA JHMIMTH-
pamHianpioro o6auKa ¢ NapasaieJbHOH OCHOBAHHIO MHPaMH IITPHXOBKOI,
a TaKiKe 3e/eHOBATO-0YPLIMH YCEUeHHBIMH AUNUPAMHIAMHU, HHOTAA C «uep-
HBIMH» BepmmHaMu., B noponax e paumtoBoit hopMaluu aHnatas obpasyer
ABe MOJHGMHKALNN KPHCTANIOB: KeJAToBaTO-KPACHOBATON OKPACKH NJACTHH-
yarble NPU3MEl 1 3eJIGHOBATO-cepble AUNHUpaMHuLaIbHBIE, HHOIJA €O Cpe3aH-
HBIMH BepIIHHAMN KPHCTAIJIDI.

MupuT B BUIE KeATHIX WIH GYPOBATHIX 3epeH KyOHuYecKoil U napaJJene-
nunexanbHoin Gopmul pazmepom ot 0,07 no 0,6 mm. I'pann ky6a (100) unor-
Jla YC/IOXKHeHBl TpaHAMH [eHTAroH10AexKasapa, XapaKrepHa IUTPHXOBKA,

Monubaenut npencrasiaen meakumi (0,1—0,15 MM) cTanHCTO-uepHBIMH
yemwyikamu tabanryaToil GopMel ¢ Y3KHMH GOKOBBIMH I'DaHIMH.

AHTHMOHMT O0fpasyeT KpPHCTANJHKH UEPHOro IBETa NPH3MaTHYECKOi
chopMer pazmepom 0,05 mwm.

ApCeHONUPUT CTAJIHCTO-CEPOro 1BETa € HHAHTOBLHIMH TOGEKAJOCTAMH
npeiacrasaen MeakuMu (0,08 MM) yriaoBaTEIMH 3epHAMH,

Pa00pHT BOAAHO-NPO3pauyHOro HBera ¢ (PHONETOBLIM  OTTEHKOM
NPHCYTCTBYET B BHJe HeNpaBHJIbLHON (opMmbl 3sepeH pasmepom ot 0,2
no 0,4 mm.

Axueccopurie Munepans KyiiaycyHckofi BnajuHbl CONOCTABHMBL € H3Y-
yenabiMg M. T'. Py6 (1970) axueccopsnMu MuHepaJaMu ByJkaHuToB Ba-
AbirbYano-Cyroiickofi HaJoKeHHOI BrmanuHbl. BiiajuHa c/JoKeHa JaBaM# H
TydhaMi Bepxnemenosoro Bospacra, Koropsie C. M. ®umnartoseiv (Py6, 1970)
pacuJeHeHbl Ha OBe TOJIIH: HMMKHIOI, CYI[ECTBEHHO aHIE3HTOBYIO # Bepx-
HIOIO, CYIIECTBEHHO JumaputoBylo. C ¢opmupoBaHHEM MUIAPHUTOBON TOJIILH
ConpseHo 00pa3oBaHHe MHOPOUHCIEHHBIX CYOBy/IKaHHUeckHX Tes1. OGe Bra-
AHHBI PaclonoeHwbl Ha Nepudepun pHemrHe#dl 3o0HBl Oxorcko-Uykorckoro
BYJIKaHUUECKOTO Tosica.

Banskue 1o Bo3pacty u cxojHble 10 CTPOEHHIO BYNKAHOTEHHEIE TOJILH
BIIAHMH XapaKkTePH3YIOTCH OAHHAKOBLIMH acCOUHAUMAMH AKIEeCCOPHBIX MH-
HepaJoE.

B myakanurax amaesmrosoii Toamu Bansireivano-Cyrofickoil BiagnHbl
M. T. Py6 (1970) ycranoBaens: CIeIyIOUlHe AKIeCCOPHBIe MHHEpPaJBl: IHP-
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KOH, amaTHT, PYTHI, OpTHT, cdeH, rpaHar, WIbMEHHT, MarHeTHT, TypMaJii,
TODUT, TOTA3, aHaTas, KacCHTEPUT, CNOAYMEH, (IIOOPHT, MUPHT, ctanepur,
MUPPOTHH, MAPTHT, TajeHur. Ilepeuuc/ieHHBIH KOMILI®KC OT/IHYAETCH OT
aKleccOpHeIX MuHepasaoB KyifinycyHCKOH BriaJHHbL OoJbinuyM HaGopoOM M[OCT-
ByJKAHHYECKHX MHHEPaJoB, OCHOBHOH e BHIOBOH COCTaB CXOJieH C
accolHAlUsIMH  aKUecCOPHBIX ~ MHHEPaJNoB  BYJIKaHHUTOB KyiiaycyHekoi
BIAJHHBL

Ilas mopoj OMHCHLIBAEMON BHaJHHBI, TaK XKe Kak H I Banwiroigado-
CyroiicKofi, xapakTepHL HepaBHOMEPHOEe paclpejeseHne aKlecCopHes  H3-
MEeHUHBOe HX COJepiKaHHe 10 IUIOLIAAM H paspesy.

Bumosoli cocTas axiecCOpPHBIX MHHEPaJOB JIHIIADHTOBLIX TOJIH obenx
BHaluH TakxKe Gauaok. B munapurax KyiinycyHCKo# BIaZHHBI B OTJAUUIE OT
HUZKEAeHKANAX AHLC3UTO-1aIHTOBLHIX TOJML, TaK e Kak 1 B DaJbIrbiiaHo-
CyroiicKoil, NOABSETCst peJKo3eMenbHas MHUHECpaaH3allna (kceHOTHM), yBe-
JANYNBAETCH POJb NOCTMArMaTHYeCKHX, B TOM HHCJIe DYAHLIX, MHHEPAJI0B.
Pazauuus 3ax/J1109al0TCs B 3HAUNTEIbHO OOJBIIMX COJAEPKAHUAX HHPKOHA H
MarHeTHTa B Junapurax Baapirauano-Cyroiickoit Bmaauisl H B Gojbiie
oforamennn cyGBYIKAHUUECKAX TeJX KACCHTEPUTOM, (JII0OPHTOM, OPTHTOM,
rpaHaToMm.

BaxkHoil 0coBeHHOCTBIO, NPHCYILeH BCEM PAa3HOBHIHOCTAM BYJIKaHHUTOB
KyfinycyHekol BUaguibl, fBJISETCS NOBLIIEHHOE COAepiKaHHe OJOBA B HUX.
OJI0BO COAEPKUTCH BO BCEX PA3HOBHIHOCTAX NOPON, CAAralIUx N0 Hr-
HHMGPHTOB, SKCTPY3HUBHEIE H CyOBYJIKaHHUECKAE TeNd, B KOJAHUECTBE OT 7 10
83, uame 10—15 r/r. Byakannter KyiiaycyHeKO# BIa HHBL 110 0J0BOHOCHOCTH
CXOIHBI ¢ BYJIKAaHHYeOKHMH 00pasoBaunamMu Bamsirsidano-CyroiicKoil Braii-
HBI, B KOTOPBIX CO/I@PXKaHHSA OJ0BA MEHsIOTCs B 00/ee MHPOKHX Ipenenax —
or 1 mo 430 r/r (Py06, 1970).

Pesyabrate ucclenoBaHuil BYJIKAHOTEHHBIX ITOPOI KyfizycyHnckoit Bna-
NHHBl MOKA3bIBAIOT, YTO KaiK/1asf H3 Pa3HOBO3DACTHHIX ByJKaHH4YeCKHx (op-
Ml XapaKTePH3yeTCs CBOHM KOMIIJIEKCOM aKIeCCOPHBIX MHHEePAJOB.

1. TMopoasl ange3utoBoil M Gas3aabToBOH (GopMallun cojepPKAT LUHPKOH
H amaTur.

2. B urnuMOpuTax paunToBoi (hopMalHH OTMEYaloTesi KpoMe UHPKOHA
W anaTHTa HIbMEHHT — ceH —TrpaHar, pexe MarHeTHT.

3. Annesurto-6GazanbpToBas ¢opmanus, OGJH3Kasg MO cocTaBy K MOpoiaM
0a3aabToBOil N aHIe3uTOBOH (opMammil, oTaMUAeTcs OT HHX Oojee pas3HO-
o6pas3HpiM  HaGOPOM aKIeCcCOPHBIX MuHepanos. B anjesuro-6a3anbToBoi
TOJIIIE KPOME ITHPKOHA M anaTHTa IMPHCYTCTBYIOT MAaTHETHT — CeH — OpTHT,
a Tak¥e aHTHMOHHT, TaACHAT H MHPHUT.

4. Jlumapuroas (opMalus NpercTaBlIeHa NOoJH(alHaJIbHEIMI ByJIKa-
HUTaMH (IOTOKN JIaB, 3KCTPY3HH, CYyOBYIKaHBI, TIOKPOBL MNHHMOPHUTOB, Adii-
Ki), cofepxanmmnumi Gojee pasHOOOpPAa3HbIH, yeM JAPYrue TOJIILH, BIAJHHEL
KOMIIJIEKC aKIeCCOPHBIX MUHEepasoB (LLUPKOH, allaTHT, OPTHT, OPTHT — MaTHe-
THT — CpaHaT — KCeHOTHM, TOPHMT, HJAbMEHHT, C(eH, aHaTa3, apCeHOTHPHT,
MOJHOICHUT, THPHT).

5. CxoacrBo Kyitnycynckoit sunaausnl ¢ Baabirbiuano-Cyrofickoii  no
re0J0THYECKOH HO3UINY, KOMIJIeKCY aKIeCCOPHBIX MUHepajloB, BO3pacry H
COCTaBY BYJKAHHUECKHX MOPOJ, a4 TaK¥e 10 COAepHAaHHI0 0J0Ba B HUX MO-
KeT YKasblBaTh Ha OJOBAHHOE opyieHeHne mo tepputopun Muaurupo-Oxot-
CKOTO Me1ypeubs.
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. H. TFAMAHRH

THIILI OPYIEHEHUA IOTI'0-3AITAJTHON YACTH
OXOTCHO-YYROTCHOTIO
BYJKAHHYECROI'O INOACA

Oxorcko-UyKoTeKH{I ByJKaHUYECKHIT MOsIC — 00 beKT caMOro Ipu-
CTaJILHOrO BHHMAHHS reosoros. B cnay uenoro psia npudus Hanbosee u3y-
YeHbl LEeHTpaJbHas M CeBepO-BOCTOYHAS YACTH ByJKaHHYeckoro nosca. Me-
Hee H3YYeHHOH, OCOOEHHO B YacTH MHHEpPAaJoro-reOXHMHYECKHX OCOOeH-
HOCTEl OpYyJEHeHHS, OCTAeTCs IOro-3anajHOe OKOHYAHHe BYJIKaHHUECKOTO
nosgca. 3aech Ha0A101a10TCs caMble pa3HooOpasHble THIBI OpYACHeHUS H HX
B3aHMOOTHOIIEHHST C 30IOTEIM OpYIeHEHHEM.

30JI0TO-CEPEBPAHOE OPY/IEHEHHE

[lepBule cBejeHHs 0 30J10TO-CepedpAHOM OpyJeHEHHH B Ipejenax
Oxotcko-UykoTCKOTo BY/JAKaHHYeCKOro mosica oTHocsaTes: K 1962—1963 rr.
(ITasmuxesny, Cumopor, 1962, 1963). B nanpHeiimeM moABHAHCL PadoThI,
OCBCIIAIOUIHE HE TOJABKO TeOJIOro-TeKTOHHYeCKOe NOJO0MKEeHHe MecTopoKie-
HUiT 1 obuine oBejeHHs 00 HX BeUIeCTBEHHOM COCTaBe, HO W MHHepaJaoro-
reHeTHYecKHe OCOOEHHOCTH 30J0TO-cepebpsinoro opyieHenus (Cunopos,
1965—1967; Iaswkesuy, 1967; DBepman, HaitGoponun, 1962; [onuapos,
Tpenuna, llanosanos, 1969; Epemun, 1970; n nxp.). Ilepras noneiTka cu-
cTeMaTHKH 30J0TO-cepeGpsiHoro opyaenenus npeampunsara JI. H. ITasmxe-
By (1967). 3omoTopyaHble MeCTOPOX/IEHHS ITosica JeasTcs el0 Ha JBe
rpynneli: a) codcrBeHHo 3oaoteie (Ag:Au<C10) u 6) somnoTo-cepedpsiHbIe
(Ag:Au>10). B nepsoii rpymie BBIIENSIOTCS KBapli-KapGoHATHBIH MaJo-
cyabuaupli  THOD M, CyJdb(HIHO-KapOOHAT-KBADUEBBIH ¢O chaneput-
PaJeHUTOBLIM H MUPHT-MapKasuroBeiM nojrunamu, Bropas rpymnna pas-
JleneHa Ha 6 THIIOB — KBapUeBBIll, KBapil-aAy/JaspOBbIH, KaoJHHAT-KBapile-
Bblii,  (DAIOOPHT-KBAPIEBbIN,  apCeHONHUPHUT-KBAPUEBLIA H  aHTHMOHHT-
KBapmeBbid. MecTopoKACHHA NepPBOi IPYNINBl JOKAaJH3YIOTCA Cpeiu TOpO
cpejiHero cocrapa, BTOpo# — kucaoro. lanpHefimumu paboramu (Cunopos,
Bepman, Tpennuna, 1969) mnokaszamo camoe pasHooOpasHoe MOJOMKEHHE
MECTOPOKACHHH 00EHX TPYNI OTHOCHTEJNbHO NOPOA CpeIHers H KHCJIOro
cocrasa. JI. H. ITaamkesnu (1969) m BrocnencTBHH NpHAEPIKHBACTCS CBOEH
MepBOHAYAIbHOR KA4dCCH(PUKALHH, JHIIb H3 BTOPOH DPYIIBl €10  U3BAT
KaoJHHUT-KBapleBblil 1 (JIOOpHT-KBApLUEBbli THNBEL. DoJsee verkas H ¢ re-
HETHYECKOH MO3WILHM, HA HAll B3rasax, 6ojee NpaBHAbHAA KJaacCHHKAlLHsA
npegroxena A. A. Cunopossiv u B, M. HauGopoguusim (1968). Ee asro-
pavu, nojao6uo JI. H. Tlagmxesuy, BeigeasitoTes aBe cyddopmauuu: 1) 3o-
aoras (Au/Ag=0,1—1 u Goxpuie) ¢ 3070TO-NHPHTOBBIM H 30J0TO-Calie-
PHT-ra/ieHHTOBBIM  THmaMu; 2) cepeGpo-zonoras (Au/Ag=0,1—0,01) c
30/10TO-APIreHTHTOBLIM  H  30/10TO-CY/Ib(OaHTHMOHHTOBBIM THnamMu. HMwmu
CUHTAETCH, 4TO Tunbl cepebpo-30/0ToH cybdopmalluy  CBA3AHL MEKIY
coboit aumanbHbiMH IlepexojaMH, a ¢ rajdeHuT-chagsepHTOBLIM THIIOM 30-
JoToil  cybdopmanun — craauitpiMy.  OfHaKo HMeloTCs jJaHHbBie 0 (a-
IIHAJBHBIX TIEPEXOAAX 30J0TO-aPTeHTHTOBBIX PYA B TOJHMETAJIHYecKHe
¢ 3oaotoM He Toabko Ha Kawmuarke (Baacos, Bacuaesckmit, 1962) u B
TpancunpBanun (IllepGakos, 1960), #o n Ha Ceepo-Boctroke CCCP (Epe-
min, 1971; Boun, Muxaiiiosa, [lenorses, 1971). Buaumo, TpH HasBaHHBIX
THNa JIOTHUHEE BBIICAATL B lIpenenax exuHoit ¢opmauuu, OTHOUIEHHE 30-
JIoTa K cepedpy — HEJLOCTATOYHO HAJEXKHBIH KPHTepHH [Jf pasjieNeHHs
NPHINOBEPXHOCTHBIX MeCTOPOXKIAeHHH Ha cyOdopMailMH W cemelicTBa, I0-
CKOJIbKY OTHOLICHHE ITO MeHseTcsd HE TOJbKO Ha PasHBIX CTaJHAX THIAPO-
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TEepMaJibHOro mpolecca, HO U ¢ TAyOHHOH, KaK 3TO YCTAHOBJAECHO JJIf MECTO-
poxenuit Lentpanbubix Kusniikymos ([Tasnsepexnit, 1970). Takum obpa-
oM, Beaen 3a A. A. Cujoposeiv n B, M. Haitboponunniv (1968) Mbl cra-
BUM YKAa3aHHLIe THINBE B TCHETHYECKH eqdHBI pga B npenenax enUHOoil 30-
JnoTo-cepebpaHoil hopmManun.

Ha nayuennoit teppuropus OxoTcKo-HyKOTCKOro BY/IKaHHYECKOTO IOs-
ca BCTPEYAIOTCH 30J0TO-cepedpsiHble PYJICTIPOABACHHA JBYX THIOB — apreH-
TUTOBOTO H raJeHHT-c(paaepuToRoro.

ApresTHTOBBI THII

K aprentutoBOMy THNY OTHOCHTCA XaKaH/JKHHCKOe MeCTOpOzKIe-
mue (Beabasxcos, PsiGos u ap., 1967; Tonvapos, HaiGopoaus, 1969; Boun
i ap., 1971; u ap.) W pAA MenKHX, ¢1a00 M3YUEHHLIX PYJOmposiBAeHHi Gac-
cefiHa p. Y/bu u BepxHero rtedenns p. Mau. I'eosiornyeckas mo3nMUA UX
onpenenseTcs NPeHMYIIeCTBEHHON JoKaau3alHeil B CyGBYJKaHHUECKHX Te-
JaxX KHCJIOTO COCTABa, H3MCHEHHBIX B Pa3iHUHbIX (PAUHUAX BTOPHUHBIX KBap-
unTOB. B pynHBIX Telax OTMeyaloTcs caeayloline MHHEpabHbIe acCOMHALHY:
1) kBapu-kaabuut-GII0OpHTOBAs, 2) PUTMHYHO-30HAJIbLHARA, KBapI-al1yJsp-
apreHTHTOBAsi, HHOTAA C POJXOHHTOM; 3) MOHOKBapuesas; 4) kBapu-kapGo-
HaT-QUII0OPUTOBAS, H3PEJKa ¢ 1e0JHTaMH H POLOXPO3HTOM.

Keapu-kaabuur-Gai00puToRas accouualMs BCTPEUYAETCH CPABHHUTEIbHO
peako. B nayuenno#l yactu nosica oHa 3aduKcHpPOBaHA JHIIb B PYAONPOSAB-
nennn pyy. Ksapuessiii, a Ges ¢aoopura — B Hacceitie pu. Martel. Onnako
pPACTIPOCTPAHEHHOCTh €e, Cy/s IO JHTepaTYPHBIM TaHHLIM H OTHYEeTaM O reo-
JOrONOHCKOBBEIX paboTax, 3HAUMTEbHO IHpe. Bee aeno Juniib B COXpaHHO-
cTH janHoH accoumanni. Ona mpuypoueHa K 3a1h0aHI0BBIM ydacTKaM Kpyil-
HBIX PY/AHBIX TeJ M CJaraer MeJKHe caMOCTOSTeIbHble MPOKUJAKH, OOBIUHO
onepsilllne OCHOBHEIE pPYAHBIe tena. KBapu 1aHHON acCOLMalldd KPHITO3Ep-
HHUCTBIH (THICSIUHBIE AOMH MHAJIHMETPA), 30HAJBHO-KOAIAOMOPOHBIA, pac-
KpHcTaanu3oBanublil, OBbIYHE YepeloBaHHS DPABHOMEPHO MEAKO3EPHHCTOTO
KBaplua C 1oJaocaMi 30HAALHO-KOIOMOP(HOT0, MHOTA [IOYKOBHAHO-DACHLEN-
aennoro. Ksapu pasHoro mopdosornyeckoro obauka accouuupyer ¢ Kapbo-
HATOM H (PIIOOPUTOM.

Kaabuur (Ne’=1,490; No’'=1,660) obpasyer TOHKHe NJIacTHHB (na-
nepiunar) poMOOBHAHOTO 00JHKA, KOTOphle o0pacralor 10 3aKOHY TeOoMeT-
PHUECKOro 0THOpPA MENKO3@PHHCTBIM KBapLEM HJIH 3aKJI0YeHbl B NOUYKOBHI-
HO-PAaCKPHCTANIH30BAHHbIE arperaTsl HocaenHero. BKaOUeHHs XKaJbIoHTa B
KBapue pazHoro Mopdonorupueckoro o0/anKa OTMEUaloTCs B Npejenax ABYX-
Tpex putmoB. [lourn moBceMecTHBI NceBIOMOpPGHBIE 3aMEIeHHA KalbllHTy
f6onec MO3QHUM KBapLeM, aTyasipoM HIH KBapL-alyJasipOBLIMH arperaTaMn
(goro 1, 2)*. IIpu sTom Ha doHe 30HAIBLHO-KOMIOMOPHHOro KBapua Hepel-
KH OTYETJHBLIE NJIACTHHYATLIC BLITEJEHHS MEIKO3ePHHCTOro KBapua, peme
aayasapa. BoaMoxKHO, U4TO 3ameleHne paHHero IMIacTHHYATOr0 KapGoHATa
MO3THUM KBapieMm H CAYXKHT OJTHOH M3 NPUYUH BO3HHUKHOBEHHS MJacTHHYA-
TBIX TEKCTYpD KBaplla, CTOJNb XAPAKTEPHBIX [/ NPHIOBEPXHOCTHLIX MECTO-
poxuenui. Mecramu HaGJiogaercs YacTHYHOE MJIM TMOJHOE BbilleJauHBaHie
Ka/lbIliTa M3 paHHell KBapi-kapOoHATHOH accoluaniui H, KaK cAeICTBHE 3To-
T0, BO3HHKHOBeHHEe KABEPHO3HHIX TeKcTyp (¢oro 3), BEINOJIHEHHBIX HHOIIA
NO3HUM CpeJHe-, KPYIHO3epHHCTEIM KBapueMm (goTto 4).

: Pawopur (N=1,436) scrpeuaerca peiaxo (pyronposisiaenne Ksapile-
BLIil), BO3MOXKHO, 110 TOH e npUYHHEe BbIlleJaYHBaHus 0 3aMeuienns. Ilpex-
craBaed Meaxumu (0,01—0,1 mMm) GecuseTHEIMH B GOJbINEH HJAH MEHbLIEH
Mepe HAHOMOP(QHLIMH 3€pHAMH COBMECTHO C KAJbIHTOM B I€HTPAJbHBIX
YacTsAX NOYKOBHIHBIX arperatoB ((horo 5).

* Qotorpadun cM. B pasnene «IIpuioxennes.
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PurmutiHo-30HaNbHAS KBapU-afy/JsipoBas ACCOUMALMA B TAaHHOM THIIE
pPasBHTa IIMPOKO H MaKpPOCKONWYECKH NIPEICTAaBJCHA pE3KO I10J0CYATHIM
TEKCTYPHBIM Y30pOM C uepenoBaHHeM TOHKHX (0T 1 MM # MeHee 1o | cm)
Nnojloc pa3JuyHON oKpacku W mpospaunocT. llInpuHAa H KOJHUECTBO TaKHX
0J0C BapbHPyeT He TOAbKO B PASHBIX MECTOPOMKIEHUSX H PYLONDPOSBICHHAX
(Tonkas mosocuatocth — OwnGka; rpyGas — XakaHaxKa), HO H B Tpefenax
01HOrO py/inoro rena (KBapuesslii — ToHKad N0J0OCYATOCTL B BEPXHHX yuya-
cTKax PyAHBIX Tend; Oonee rpydad, mupoxkas — B HUXHEEX). Yepenosanue mo-
Jloc KBaplua pasHoro MopdoJoruyeckoro 06JHKA H 36pHHCTOCTH B COYETAHNH
¢ MPOCJAOAMH APYTHX MUHEPAJOB — anyaspa, POIOHUTA, CEPUIUTA, XJIOPHTA
(boto 6). Habaogaercs 3aKOHOMEPHOCTh, NO3BOJNAIOLIAS BBHIASAHTL MaK-
DOCKONHUYCCKH KPYNHLIe PHTMBL, BHYTPeHHHE HACTH nonoc (M0 OTHOMWEHRIO
K 3adbbaHIaM KWa) caomenn! GpaphopoBHIHBIM H xaJlleLOHOBHIHBIM KBap-
lieM, BHElIHHe — MEJKO, CpejHe3epHHCTHIM, WIecToBaThiM, Gosaee mpospau-
HbIM KBapuem, PurMor HacyuThiBaercs 2—4. [Iupnna ux or 1,56 go 5 cowm,
a no P. A, Epemuny (1971) or 3 no 8 cm. [IpuBeneM onucaHue OIHOTO U3
PHTMOB pyRonpossieHuss KBapuesoro ot sadbfauga MKHJbl, KOHTaKTHPYIO-
Ieil ¢ oKBapHeBaHHLIM aHae3uToM (doro 7).

Pesko mojocuatas 30Ha JCHTOUHOrO KBApIa e SR Sl ST 2 MM
Canabo rmozocuaTas 3oHa MEJIKO'JepIHICTOrO KBApla ¢ poMBOBHANBIMH
Kpucranmamu agyaspa .o . : 2,5 MM
30Ha KPUNTO3EPHHCTOTO Knapua c aﬁy mpom {,[w 80%) i cepnumom . 2—3 MM
3ona nosjycdeponiansuoro, caabo paculenielioro KBapia I mm
SoHa H3OMETPHYHOrO KBAPIA, HAPACTAIONIErO Ha NPEABIAYILYIO 10 34;\()51)
reoMeTpHYecKoro oréopa . . 5 mm
Pacuennienno- cmpepomanbﬂbm maapu, l'l})Oj].Gﬂ)i\alOHJ.IIH pou‘ rO0BOK Jep-
HHCTOTO KBapuma . . 3 2—3 mMm
3oma naaCTHRYATO- Beepooﬁpmum\ KB;!pu-a,’xympoam.\' ofocaGacnuit ¢
BRIIOUGHUSMH: DYTHORD: MEHEDATA w v wii s e o e e e v 2 MM
3ona ccpepmmanbﬁo—smzanbnoro 3aKaHYHBAIOILErOCH UJeCTOB'dT{)-p;]c-
IEIJIEHHLIM KBapUeM . Hetd 6 Mm
JoHA MECTOBATOTO thpLLd co c1a6o pﬂLLue[!.rlcmlhIMlI TONOBKaAMIL 1 cm

39—4.2 oM

B nepnoM pHTMe HApARY C aAyAspoM HEPeIKO HOAB/ISMIOTCH CEPHIIHT H
xaoput. Ilpn 3TOM 0TUET/JHBO NPOSBAAETCH CBfASL C COCTABOM BMEIIAOIIHX
nopon. Tak, B XKuaax cpein KBapI-CepHUATOBBIX (THADOCTIONHCTHIX) Mera-
COMATHTOB yallle BCTPEYAETCS CEPHIMT; amgyJdap — B KBapU-aIyagpoBLIX
METacoMaTHTaX; B TPONMHIHTH3UPOBAHHLIX MHOPOAAX — XJOPHT. Anyasp B
MOCAETYIOUWHX PUTMaX TaKOH NPHYPOUYEHHOCTH HE MPOABARET, HO KOJAHHECTEO
€ro 3aMEeTHO yMEHbINAETCS B HHUIKHHX YACTAX PYAHBIX Tes, XOTS POJIb €ro Io
CPABHEHHIO C TEPBLIM PHTMOM 3HAYHTEJNLHO TOBBINIAETCH. YBEJMYHBACTCS
pasMep 3epeH ajyaspa # npeaenast KoneGanuit sepancroctn (ot 0,002 10 2—
3 MM), NOABJISAIOTCS MOHOMHHepaabHble (10 |—2 cM) moaock.

Huorna B CTpOGHHH TaKHX PUTMOB IIPHHHMAET yuacTHe pojoHuT (XakaH-
1Ka). PooHHT nepBoro puTMa NpejcraBieH MHKPO3eDHUCTBIM arperarow,
MAaKpOCKOIIMYecKy BechMa IJIOTHLIM, OGaenHo-po3oBbiM. Hepeiko cosMectHO
¢ KBapleM H ajJyaspoM oH ofpacTaeT n3McHeHHBle 08JOMKH mopox, o6pasys
cBoeobpasHble POOHHTOBBe cdepontel (dhoTo 8), HenTpanbHas yacTh KO-
TOPLIX TPENCTaBJEHA CKPLITOKPHCTANINUECKOH DPAa3HOBHAHOCTLIO, a BHENI-
HAASl — PACKPHCTANIN30OBAHHBIMH TIPH3MATHUYCCKHMH 3epHaMu. B mocaenyio-
HIMX puTMax pozonut pabmiozaercs B Buie pasposepuucroro (0,02—1 cm)
MPH3MAaTHYeCKOro arperata, oOpasyloumero ¢ KBaplleM TecHble cpacTaHusd,
HamoMuHalomue cyorpaduky. Ha takue cybrpaduueckue cpacranus mecra-
MH HapacTaer anyasip HoBoro purma. [TokasaTtenb npesoMaeHHs 3epPHHUCTO-
ro POMOHUTA HECKOJbKo u3menuns (Np'=1,715—1,721; Ng’'=1,728—1,735).

CnexTpaabHptii ana/ln3 HePYAHBIX MHHEDAJOB JHaHHOH  accounauiH
(tada. 1) nokassiBaer, 4TO 3JeMeHTHLI-IIPHMECH, XapaKTepHble AJIs1 MOCJIeN-
Hell, 0OTMeyaloTes BO BeeX ee MHHepa/aax, pasanyasch AHIIL KOJHYECTBEeH-
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Kpapil XaJleJOHOBHHBIM Kpapil, KPYNHO3ePHHCTHIH Anyasip
DieMenT
16 \ 11 (7 1 (25) | 111(5) 11 () 11 @)
% P 0,0001—0,0005 0,0001—0,002 | 0,0001—0,002 0,0001—0,0002
Ae 0001 (6) 0,0002(3) 0,0014 (1) 0,0004(5) 0,00013(3) 0,0001 (2)
s —_— _— — — —_—— —_—
Sh bl Cn(3) = L 75 il
Au — —_ i e =t e
f 0,005—0,02+* 0,002—0,05 0,002—0,02 0,005—0,2 0,005—0,02 0,005—0,02
" 0.011(6) 0,01(17) 0,007 (25) 0,1(5) 0,015(6) 0,0012(2)
= 0,001—0,05 = 0,005—0,05
o o 0,02(1) 001(2) e 0,003(1)
Sn 0,001 (4) 0,002(1) s fe i %
. 0,001--0,002 0,001—0,002 L 0,001—0,002 0,002—0,01
B_“ T 0,0018(4) 0,0016(10) 002(3) 0,0017(6) 0,006 (2)
‘ B it il ] o i
0,0002—0,002
Mo 0,0009 (4) % il [ & =
" 0,0002—0,0005 0,001—0,002
0,0003 (3) WAL 0,0012(5) s 0,001(4) e
4 0,002—0.005 0,0001—0,005 0,0001—0,02 | 0,0001—0,0002 0,0001—0,05
8 0,006 (6) 0,0006(17) 0,00034 (25) 000014 () 0012(6) 0,0002(2)
0,0001—0,0003 0,0001—0,007 0,0001—0,0005 0,0005—0,02
Ag 0,00015(4) 0,0005(14) ,0001 () 0,00025(4) 000E5(6) 0,0002(2)
: 21,0
Na e — — Cn.(2) ~034(6) 02—1,0
Zn = A L =5 D4l ey
0,02—0.2 001005 _
Sr £, 0,02(4) o i 0,1(5) 0,03(2)
o 0,001—0,05 0,001—0,02 0,001—0,02 0,001—0,05 0,021—0,2 0,305
i 0,017(6) 0,006(17) 0,003(18) 0,024 (3) 0,065 (6) 0,4(2)
g —— pce P Sy e sl
Te ] s —_ e = o




Oxonuyanue tTaba |

KapGonar
DneMeHT Popount (111, 8) TMupnt (111,3) Tanenut (I11, 1) Jomontur (11, 10)
I(2) I1 (19)
0,0001—0,002 0,0001—0,0005 0,0001—0,005
Be 0,0011(3) = 5 0,0001(1) 0,0002(9) 0,0002(6)
As = 0,17(3) 0,05 3: 2 i
Sh ca(l) Gl 0,02 o 2 5%
0,005—0,01
Au — W 0,02 - — -
= i 0,05—0,2 0 02—1,0 0,01—0,3 0,03—1,0
Mn =>1(8) 0.15(3) = 0.6(2) 0,172(19) 0,205(10)
3 0,005—0,02 1 0,005—0,01 ~0,001—0,007 0,003—0,007
P = 0,012(3) > 0,0075(2) 0,0038 (10) 0,004 (4)
Sn 0,0125(8) 0,02(1) 0,003 0,001 (1) £ s
5 ~ 0,001—0,005
Ga — 0,002(2) — - —- T00022(3)
Bi ca. 0,2 0,001 (1) 0,001(1) 0,001(2)
0,0001—0.,0003
Mo 0,0002(4) p = - 2 0,0002(1)
; 0,002—0,003 . i 0,005—0,02 0,0001—0,0005
v 0,005 (4) i P HR(E) 0,018(19) 0,0004(3)
) 0.0001—0,0003 0,05—0,1 0.0001—0,002 0,0001—0,0002 0,0001—0,0003
Cu 0,00014 (8) 0,066(3) 0,05 0,001 (2) 0,00013(19) 0,00013(10)
0.0001—0,02 0,05—0, | 0,0001—0,0002 0.0001—0,002
Ag 0,005(7) 0,066(3) >l |Tgoo015(2) 0008 0,0001(3)
Na ~1(8) =— - — = 1% u Goapmie
Zn 0,05(1) 0,06(2) i = i o
: 0,02—1,0 0,007—0,2
Sr & 5 7 ) 0,24(18) 0,115(6)
e 0,001—0,5
Ba =2 e o 001(1) 0,001(8) R0
Hg — — 0,02 = = =
Te = el 0,005 = o e
* pyponpoapaenua. Pumckue umudpwei: I — Mate; 11— Kpapueswiit; 111 — Xakanaka; apaGekue (B ckobGkax) — uHcno npod.

* UpenuTtenb — KpailHue 3HauyeHHs cojepiKaHu

fi; 3pamenarte]b — cpejinee cojepikanue, B ckoGkax Apo6H — yHeao Npol, NOKasaBIIHX COAEPMAHHE,



HBIM cofepKanneM. OT1e/bHBIM PYIONPOABICHHIM NMPHCYLIH CBOM CHenH(pu-
yecKHe 3JeMeHTH — o00Bo  (XakanaxKa), Monubaen — (Maro-Kypuxkan),
crponuuit (Ksapuesniit). B To 3Ke BpeMsl sl MHHEPAJOB JaHHON accolna-
IMH BCex MECTOPOXKIEHHH XapaKTepHa MOCTOSHHAs NpuMech cepefpa ¢ miu-
pokoil pucnepcueil ero cogepxkanus (0,0001—0,1%), ana anyaspa — raia-
aust (0,008%) n matpus (0,1—19%).

KoanuecTBeHHAsi POdb PYAHBIX MHHEpPaJOB [Jf JaHHOTO THIA MecTo-
pPOXKICHHA HeBelHKa, OOBIYHO MEHbIIe 1%. I'loutn Bce pymHBIe MHHEPAJLI
COCPenoTOUeHbl B JAHHOM acCOLHAIlMH H TATOTEIOT K KBapL-alylspOBLIM I0-
JocaM. HacplueHnocTb KBapi-aAy/dspOBHIX MOJ0OC PYAHBIMH KOMIIOHEHTaMH
orMedaerca Muornmu Heciaenopatensamu Cesepo-Bocroka CCCP (Bepman,
Epemun, 1965; Bepman, Tpenuna, 1968; Epemun, 1971; u ap.). Ona cuura-
eTCs TPSAMBIM TPH3HAKOM MOBBINIEHHOH 30JI0TOHOCHOCTH pPyAHBIX Tea. Cre-
[IeHb HACHILEHHUS TAKHX 110J0C PYIHBIMH MHHepaJaMH HeOQHHAKOBa, lawe B
npenesax ofHoro Mecropoxacuud. Ha nayuennoli yactu Oxorcxo-Uykorcko-
ro BYJKAHHYECKOTO M0fCa B H3BECTHLIX PYIONPOSABACHHAX H MECTOPOMKISHNU-
X OHa OueHp HH3Ka, nopsaxa 0,1—1%, HeCKOAbKO MOBBIIAACH B MeCTo-
poxaenun Xaxkanuxa. Komiieke pyAHbIX MUHEDAJOB NPEICTABICH THPHTOM,
Apre’THTOM, XaJdbKOMHPHTOM, chaJepuTOM, rajJeHHTOM, 30J0TOM, HHpapri-
pHTOM (B mopAAke yObiBaHMa HX poau). OueHL XapaKTepHO TecHOe cpacra-
HHe BCeX MHHepaJ/os, o0pasylolux xak MeaxHe (l—2 MM) rHesioolpasHbie
BbIjle/IeHHs, paciojaralouiuecs MPepuBUCTOH 1eNoUKOoH, TAK I PaclblIeHHY IO
BKPAaMJeHHOCTb, Yalle BCEro OKaHMJIAIONIYI Hoxo0HbIe DHe3ga. Haunbosee
paclnpocTpaHeHHBIl H3 BCex MHHEPAJOB — NUPHT — 00pasyer paccesHHYyO
BKPamJeHHOCTh U MeJKHe rue3ja. BxkpanaeHHOMY mupuTy npucyma HaHo-
mMophHaa Qopma 3eped NpH OTHOCHTeJbHO HeGoabwux pasmepax (0,01—
0,1 mM). OH cOnep:KHT OUeHb MEJKYIO, OOBIYHO OBa/IbHYI0 BKDPalJIeHHOCTh
XanbKomuputa, casepura, rajJeHuTa M 3070Ta, KaK NPaBHIO, HE BBIXOd-
IIYIO 34 KOHTYDBI 3epHa. [IHpHT B rHe3/1ax XapakTepPU3yeTCA HETPAaBUJILHBIMI
GopMaMu, HO ¢ NJAABHBIMH KOHTYpPaMH, M300MIYIOIMMH MHOTOUHCAEHHBIMH
zamuBaMi. BRpaniennocTb APYrHX MHHEPaJOB MeHee XapaKTepHa, 0AHAKO
BOKPYT 3€PEH MOCTOSIHIO OTMEUAIOTCsl KaeMKH TeCHO CPOCIIHXCs Gojee M0o3jl-
HUX cyabduaos. CrekTpasbHBIM aHAAM30M B nupute (cM. taéa. 1), noMumo
371€MEHTOB, OOSI3aHHLIX BK/IIOYEHHBIM B HETO MHHepaiaM, orMmeuaiotes (%)
vpibAx (0,1—0,2), mapranen (0,05—0,2), oaoso (0,02), Bucmyr (caenw).
Mo 1amuBIM 30J0TOCTEKTPOMETPHUCCKOrO W JUTH3OHOBOTO OMpeledeHiil, co-
JepIKanus 3010Ta B nHPHTE Koaebarores (Xakanmxa). -

[loaxume cyabuabl — canepur, XaJbKONHPHT, PaJIEHHT, APTEHTHT —
HaxoaATCA Mexk1y coGoii B Gosee TecHbIX cpactanusax. Hanpuvep, chanepur,
06pasyiomuii Kpynubie (2—3 MM) BLIICIEHHS, COAEDPKHT SMYJIbCHOMHYIO
BKPAIICHHOCTh XA/bKONHPHTA, B MeHbIleHl cTeneHy raJCHHTA H apreHtuTa,
H30METPUUHON, 3MAANCOBHAHON, pexe [-06pasHoii dopmbl. Brpamiennocts
XaJabKOMHpHTA pacnpeiesneHa cpeilu cdaneputa caMbiM  PasHOOGPA3HBIM
o6pasom. B rmespe cdanepura wumeiorcs 3epma, OGHJIBHO HaCHIIEH-
HLIC XaJbKONMDHTOM, H COBEpLIEHHO He cojepxamue ero. B opHux sep-
Hax BKPAIIEHHOCTL PacnpocTpaHeHa MO BCeMY 3€pHY, B JIPYIHX TATOTEET
K mepudepuyeckuy ero wactTsM. [Ipasaa, ecau NpOCACTHTH 34 NOBeleHHeM
BXPAIJIEHHOCTH XaJbKOMHPUTA II0 MOLIHOCTH TPOKHJIKA, TO OTUETIHBO OT-
MEHaceTes, 4T0 KOJAHYeCTBO ee B casepure oT 3aAb0AHIOB NPOKUIKA K 060-
COOMEHHSIM HEHTPaJbHEIX YacTeil yMeHbmaercsi, CaMOCTOATENbHBIE BLITCIe-
Hisl XaJAbKOMHPHTA 37eCh BCTPEUAIOTCH 3HAUHTENBHO Pexke, UeM B NPH3A/b-
6aHI0BBIX uacTsX. JTOr0 Helb3s CKa3aTh O TAJCHATE, KOTOpPLIf pacnpo-
CTPAHEH NOBCEMeCTHO, 06pasys OKPyT/ible BbIAeACHHs cpein cdatepura,
DHpHTA H KBApUA. ['aNeHHT CONEPAKHT TNOCTOSIHHYK BKPAJeHHOCTh ap-
TEHTHTA, OUeHb PeJKO — GJIeKJOH PYAB H B HCK/IIOUHTEMbilbIX CAYUATX —
CTaHHWHA. BKpanienHocTbIO 3THX MHHEPATOB OGBLACHIETCS HAJHUNE B
ranennte cypbMer (0,01—0,03%), cepe6pa (0,1—0,3%), onoBa (caens).
Kpome Ttoro, B mem npueyTeTBylor (%) Mbimbsx- (0,03—0,1), Mapraserf
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(0,1—0,3), Turan (0,003—0,01), menn (0,03—0,1), pryre (0,003), sucmyr
(0,1—0,3) u Tteaayp (0,01—0,03). [dBa nocieanux 3jaeMeHTa — CaeJCTBHE
H30MOP(QHOrO BXOMKIEHHS HMX B TajeHdT WM, BHAMMO, MPHCYTCTBHS MeJb-
yafiyux BKJAIOUEHUH TEJNJAYPHIOB cepebpa H BHCMYTA.

XapakTepHo, 4TO B aCCONIHAINH ¢ 30J0TOM raJeHHT BCTpPeyaeTcs He Ha-
lle, YeM ApYrHe MHHepaJsbl, H perxke, YeM NHPHT U aPreHTHT. APreHTHT (CM.
Taba. 6), KpoMe BKIOueHwil B ramenute, o6pasyer wmenakue (0,1—0,3 mm)
caMoCTOsiTeJibHBIE BBIICIEHHs CPeau Cyab(ujioB, a HHOTAA H B OTPHIBE OT
noznenuux. B mem mapaay ¢ Meaknmu oBanbHeiMu (0,003—0,007 Mm) BKIIO-
yenuamu 3onoTa (poro 9) ormeuaerca eme Gosee Menxas H pelkas ToUey-
Has BKPaIUIEHHOCTb caMOpPOAHOTO cepebpa.

30J0T0 B PYAHBLIX TeJaX (MakpOCKONHYECKH BCTpedaercs KpaliHe pef-
k0) B Bume Meakux (0,1—0,2 MM) HenpaBHJILHHIX 3epCH, NPHYPOUEHHBIX K
CKOTIIEHHAM PYAHHIX MuHepanos. OCHOBHAS Macca 3010Ta cyOMHKPOCKOTIN-
yeckasi ¢ pasmepamu menee 0,1 mm. ITo gaunsiv 10, C. Bepmana u I'. . Tpe-
nnHolt (1968), sonoro ¢ pasmepamu 0,1—0,3 MM cocrasasier He Gosmee 50%
671ar0poAHOrO MeTaja, 3aKAIYEHHOro B PYAHBIX Teidax. B pocchind KOH-
LEHTPUPYETCS TOMBKO CpejHee H KPYMHOe 30J0TO, T. €. B IeJOM IPOHCXOIHT
paszyboxuBanne MecropoxiaeHus. M3 storo cneayer, uro o6pas3oBanue poc-
CHITIA CBSA3aHO JUO0 CO 3HAYHTEJIbHOH IVIyOHHON 3DO3MOHHOrO cpe3a MecTo-
poxiaeHns, Ju00 ¢ HajauudeM HeNOCPeIACTBEHHO B OKPECTHOCTH DOCCHITH
HEBCKPBITHIX PYJAHBIX TeJ.

B pyanBIX Temax 30JI0TO BCTPeYaeTcss B aCCOLHAUMH CO BCEMH Cyab{H-
nayil, Ho HAHOOJee NMOCTOSHHA €ro CBfA3b C IHMPHTOM — OT PAHHMX BHIAEIe-
HUil ¢ KalJIeBHIHBIM H, BHIMMO, TOHKOIHCI@POHBIM 30JI0TOM, A0 Oosee 11031-
HUX ¢ KaeMKaM# U MuKpompoceukaMu. JlocraTouHo TecHas CBiA3b 30/50Ta C
apreHTHTOM, BKJAIOYAIOMIMM MeEAKHe 3epHa ero #au o0pasylommM TecHbie
cpacrauus (¢oro 10). OcranbHbie cyAbOHIB O CHUKEHHIO YaCTOTH BCTpe-
Y4EeMOCTH ¢ 30JJOTOM BBICTDPAHBAIOTCH B NOCTEIOBATEILHOCTH oOpasepur —
raneHuT — XaJbKOITHPHT.

Ananu3oB npoOHOCTH 30JI0TAa H3 KOPeHHBIX pypomposiBiennit OXOTCKO-
UyKoTCKOro BYJKAHMYECKOTO TOsica elle CpaBHHTENbHO MaJto. B ocHoBHOM
IPHBOAUTCH HPOGHOCTD pocchinHoro 3o010ta. CpaBHeHHe NPOGHOCTH POCCHIT-
noro u xoperHoro 3omota (Bepman, Tpenuna, 1968) yxkaseiBaeT Ha TIOBBI-
IWeHHYI0 TPpOOHOCTD POCCHIMHOTO 30/10Ta (Ha 20—40 eanHAL) 1O cpaBHEHHIO
C DYIHBIM, IMHTAIOUIMM AAaHHYIO pocchlb. Bosdee mosHaa cBoaka mpoGHOCTH
PVIHOrO 30/10Ta C TIPHBSA3KOH MO THMAM MECTOPOXKJEHHH MPHBOAUTCA B pa-
gote A. A, Cunoposa u B. M. Haitboponuna (1968). Ilo ux maHHbIM, MecTO-
POZK/IEHHs 30/J0Ta H3 MECTOPOMKACHHHA Cyab(GOaHTHMOHHTOBOTO MOATHIA
uMenT npodHocTh 660—700; aprertutoBoro — 550—570; chanepur-rasenu-
toporo — 530—550. CpaBnenne npoOHOCTH 3070Ta MECTOPOMKIEHHH HPHTO-
BEPXHOCTHOIO TeéHe3Hca W MECTOPOXKIEHHIl 30/I0TO-KBapLEBOH MasgocyabduI-
Holi opmauun (Poxkos, I'punGepr, Namanun, 1971) BuABIfgeT CXOKYIO
TCHIEHUHIO — YBeIUUeHHe TPODHOCTH B MECTOPONKIEHHSX, COMEpKallnX
Cy/ib(OaHTHMOHHTBL DTO, BHIHMO, CBHAETE/IbCTBYET 00 OJANHAKOBOH HANpaB-
JEHHOCTH 3BOJIONHH pyn000pasyIoOUHX PacTBOPOB H NMOATBEPIKIAET CYIIECT-
BOBaHHe (hallHaIbHBIX MEPEXOM0B MEXKJy MHHEpaJIbHBIMH THIAMH MECTOPO-
HKIIEHHH, :

Takum o6Gpasom, auanazon KoaeGaHHil MpOOHOCTH 3010Ta B POCCHINAX
MOZKeT OGBITb NOKa3aTeleM CTelleHH 3POJHPOBAHHOCTH MECTOPOXKIEHHS H,
CJ1e710BaTEAbHO, €r0 JafbHeklefl nepcneKTHBHOCTH. B ¢BSI3H ¢ 3TUM HHTEpec-
HEl 1aHHBle TO MPOOHOCTH 30J0Ta B MEJKHX POCCHINAX, CBA3AHHBIX ¢ PYIO-
nposBaeHuaMu peuexk Martet u Amyngaxur (tadn. 2, amanutux JI. H. Ua-
oya, UT" dd CO AH CCCP).

TlpoGHocTh 3010Ta M3 AaHHBIX pocchimedl paszanyna. OHa 3HAYATETLHO
HiKe H craGuabnee mo pu. AMynaaxut. [Ipo6HOCTL H'KPYIHOCTH 30J0Ta IO
pu. Mate uMeer GoMbIION AMaNa3OH KojeGaHHH. TO TOBOPHT O TOM, UTO B
JaHHOH POCCHINH ellle He MPOH3OULIO JAe3HHTerpaliu 30J0Ta, BHIHMO, BBH-
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Tabnuma 2
Coctas 3onoTa W3 pocceimei

MecTto B3ATHHA Npobbl Ho’éﬂf";m Au Ag %ig::;;' TpoGuocTs Fe,04 Cu
Pyu. Matui 0,5 68,61 31,37 | He ofn. 686 l 0,07 | He ofn.
0,25 1127 25,94 0,90 727 0,04 0,07
Pyu. AMyHzaKuT 1 62,67 35,56 1532 638 0,07 0,08
0,5—0,25] 61,79 33,33 2,81 631 0,04 | He o6n.

Iy ee CpaBRUTeJbHON «Moaopoctu». [lpoGuocth 3on0tTa pyd. Keapuesoro,
no ganabeiM P. B. Ymur6aesa, 674, a 84% 30m0THH no pa3Mepy npeiacTaB-
aeno ¢paxmueir 0,1—0,5 mm. Orciofa caeayer, 4To 3PO3HOHHbLIN CpPe3 pyno-
nposiBaennii pydy. KBapuesoro u pu. MaTel cOOTBETCTBYET YPOBHIO Pa3BHTHS
30J10TO-apPredTHTOBOH aCCOIHaliiH, B POCCHINb NEPelio JUb 30710TO 30/10-
TO-CYJIb(POaHTHMOHHTOBON ACCOIHALHH.

Monoxnapuenan accoudaunusa pacnpocrpaHeHa 1o MEeCTOpOXKIACHHAM
HEOHHAKOBO, HO NOBCEMECTHO HECKOJLKO IIHpe, ueM mpexabiaymue. Cnenyer
oHa HENoCPeJCTBEHHO 3a PUTMHYHO-30HAJbLHOM accomuanHed, umMes B Hel
¢BOM KODHH B BH/e 3aBEpIIAIONIEro NOC/AeAHHA PHTM IIECTOBATOrO KBapua,
pa'CTlIBHJIEHHble FOJIOBKH KOTOPOTO 'He3aMeTHO [TepexoadaTr B MOHOTOHHBIH,
MAKPOCKOTIMUECKH CaXapOBHAHBIH HAH MOJOYHO-O€JBIH MeJKO-CpeJHe3epHi-
et (0,01—0,1 MM) u3oMeTpHuHOi GopMbl KBapL (pyaonposiBiaenne Keap-
geBeiit, doto 11). B Apyrux cnyyasix Ha IIeCTOBATHIH KBapll TIOCJELHEro
pHTMa HapacCTaeT TaKiKe HIECTOBATHIH, HO GoJee KPYmMHO3epHHCTHIE (10 1—
2 ¢M), MONIOYHO-Oenblil KBapll, ¢ Pe3K0 30HAJbHLIM BHYTDEHHHM CTDOEGHHEM.
9T0T KBapIil CMeHsIeTCsl 3aTeM, BOASHOAIIPO3PAUHBIM, a NOCAeIHHA — aMeTH-
croM (Xakauaxka). B HHBIX yuacTKax KUJbl KPHUCTAJ/IM3allHS Ha 3TOM 3a-
KaHYUBaencs, B JAPYDMHX — HAa aMeTHCT BHOBb HapacTaeT MOJIOUHO-Oenblil H
BOAAHO-IIPO3pauHblil XBapl. MoHOKBapleBas accONHalHsl He BCerga coBMe-
meHa B OfHOM Tene ¢ Oojiee PaHHHMH H He 00f3aTelbHO CBA3aHA C HHMHU
nocTeneHHBIME népexonaMu. OTMeualoTesl ceKyUlHe NPOXKUIKH ero B PaHHHX
accolmuauusx, a TaKmKe CaMOCTOSITeNbHEIEe TeJa CpelH BMeLlalomuX IOPOI.
B nocienem cayuae, B 3aBHCHMOCTH OT COCTaBa BMeIIaiomiel cpejbl, B3ab-

. faHxax MPpOXKHU/AKOB TaKOr0 KBapila B‘CTpeT-Ia[-OTCH epeoTa0XKeHHble XJO0DHT,
cepunut, anyqaap. Ilo nanHeIM cnekTpasabHoro anagauaa (cM. Taba. 1), ksapi
JaHHON acconualldd HanboJee CTEDHJEH B OTHOIIEHHH 3JeMeHTOB-TIpHMeced.
B emnuunex cayuasix B HeM OOGHapy:KHBAlOTCS CJaefbl CBHHUA, cepebpa,
MMM, a 15 aMEeTHCTOB XapaKTepeH raJiiuii.

Ksapu-kapGonar-aoopuroBas accoumauusi 3asepiiaer NpoLecc MHHE-
panoobpasoBanya. M XoTs yuacTkH pacnpocTpaHeHHs ee NPOMBIIJIEHHOMH
HUEHHOCTH He NpPEACTABAAIOT BBHUAY HUUTOKHOH 30JI0TOHOCHOCTH, OHa HMeeT
BAXKHOe reHernueckoe 3Havenue. PacmpocTpaHeHa 3Ta accolHalus JocTa-
TOHHO IHPOKO, Chaarass Kak LIEHTPAaJbHbBIe YaCTH KPYNHBIX DYAHBIX TeJ, TakK
il camocrosiTesibibie (10 20—30 cM) KHJB H NPOXHJIKH, HHOTAA C YrHeTeH-
- HbIM pasBuTHEM B 3aib0aHlax paHHUX accoluauuil. KBapil KpynHO3epHH-
CTHIH, APY30BMIHBIA, 0Opasylomuii NMyCTOTKH H 3aHODHILIH, BHIIOJHEHHBIE
KapboHaToM H ()IOOPUTOM.

Kap6onar mpeicrasien o6biuo kaabiutom (Ne'=1,490; No'=1,660)
€ HE3HAUHTEJbHEIM (COTHIE JIOJIH NPOLEHTa) cOLEPKAHUEM Keae3a H MarHud.
Pexe BcTpeuaercs posoBartoro mseta pomoxposut. (Xaxammxa, Ne'=1,580;
No'=1,800). Conepxanne MapraHia B KajablnTe pocruraer #Horaa 19%. Ilo
JaHHBIM CHEeKTPaJbHOro aHanausa (cM. Taba. 1), B KaJbliuTaX yCTaHaBJAHBA-
1A B 3HA4YNTEJAbHBIX KonudectBax (%) crponumit (0,02—0,5, unoraa >1,
pyronposiBnenne Ksapuessiit), mocrosuna npumecs meau (0,0001—0,0002),
H4dcTo Bempewaercs cepeb6po (0,0001—0,002), csunen (0,001—0,007), pexe
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npucyrersylor Gepuaauit (0,0001—0,0005), Gapuir (0,001), B eannuunbIX
cayuasnix —suemyt (0,001).

@ui00pHT B OoTaHYHe OT OCCUBETHBIX KpHCTAAJ0B paHHEH TeHepanHu
3eJIeHbIH, pa3IHYHBIX LBETOBBIX OTTeHKOB. Jlokaausyemcs B MycTOTax, BHI-
MOJIHAS UX WIH 00pa3ys Ha CTeHKaxX KOpoukH. HacTo BCTpeuaercs COBMECTHO
¢ ueoauramu. PacnpocTpanenue ero, BHANMO, GoJjiee WIHPOKOE, CYIAsS MO HMe-
IOLIAMCS] JTUTEPATYDPHBIM CBEIEHHAM M JAHHHEIM Te0JOTOCheMOYHBLY palbor.
[TocrosinHasi IpuypoueHHOCTs (IIOOPHTA K «XBOCTAM» PYAHOTO Ipouecca H
CpaBHHTENbHASI NIPOCTOTA €ro JAHATHOCTHKM MOTYT CHYKHUTbH JOCTATOYHO HA-
JIeZKHBIM KPHTEpHEeM J/Isi NOHCKOB 30/10TO-CepefpAHOro OpyaeHeHus.

Weoaur, Habmo1aOMUICT B acCOLHANE ¢ (DIIOOPHTOM, MPeACTaBJeH
Ha H3YUCHHOH TEPPUTOPHUH MCKIIOYHTENbHO KaJbIHEBOH Pa3HOBHIHOCTHIO —
noMouTHTOM (Np'=1,506— 1,608; Ng'=1,517—1,520). TIlnacrunyaTie
BLIJIeJIEHH S JIOMOHTHTA HApacTaloT HelocPeICTBEHHO Ha KpHCTaJlbl KBapla,
4 TakK)Ke pacnosaraloTesi cpelid rHesj Kaabluta u ¢uwoopurta. Ha reppuro-
PHHE DYAHBIX NOJeH, r1aBHEIM 06pa3oM B X nepHpepuiHbIX JyacTdx, Hepeako
BCTPEYAIOTCS MOHOMHHEPAJbHBIC KHJB M IPOKHAKH (MONIHOCTBIO OT 1 10
20 cm) ueonntos. Cyls 1o coJep:KaHHuI0 B HHX CBHHUA, <cepebpa # MelH,
a uHoria u MosambmeHa (cMm. Tabua. 1), xapakTepHBIX JUIS PYIHBIX TeT MJIH
pa3IMYHbLIX MHHEPAJbHLIX (GalHil H3MEHEHHBIX 1IOPOJ, NMOAOOHLIE NposBIe-
HHUS [EOJIHTOB MOMKHO OTHECTH K «XBOCTaM» pPyIHOro mpouecca. B mogoGHoM
cliydae HEOJMUThl TAKHKe MOTYT CBHAETeNbCTBOBATb O HAJAHYHH B pailoHe 30-
J0TO-CepeOpAHOro opyaeHeHN.

Tlaaennr-carepurossiii Ta

Fanenur-chanepuToBbId THN 30J0TO-CepedPAHON0  OpyAeHEHHS
H3yueH Ha NpHAMepe PYAONPOSABJIEHHS, PA3BUTOTO B 30He 3K30KouTakta Oxo-
To-KyxTyfickoro MaccuBa cpean THefCOB JaJibCHUYAHCKOH CBHTH, a TaKike
HeMOCpe/ICTBEHHO B CaMoM HHTpyause. JlOKanHsauus JaHHOTO MHHePaJb-
HOTO THIA He TOJLKO CPEeiH BYJKAHOTEHHLIX TOPOJ, HO H B Hpeneaax 3K3o-
¥ 3HIOKOHTAKTOBHIX YaCTCHl BCKPLIBAIOMIMXCS TPaHHTOHIHBIX MACCHBOB OT-
Meuaercss takxke P. A. Epemunmm (1971) jqas Apmanckoit BYJKaHOCTPYK-
TypHl, a AJasA YJbHHCKOR Bmaaunsi— 3. M. Camossanuesoit, M. B. Muniem
u ap.. (1967—1969) u B. I'. KoposbkoBbiM 1 ap. (1967—1969). Conepixka-
HHe CYJb(HIOB B JaHHOM MHHEDPAJbHOM THIIC H3MEHAETCS OT HE3HAUHTE/b-
X KonuuyectB (1%) 10 BecbMa CYIIECTBEHHBIX (TMOpsiKa 20—30% ),
a MOIIHOCTh XKHJ OT CAHTUMETPOB 10 1—2 M; NPOTSKEHHOCTLIO OT MEePBBIX
necatkos g0 200—300 v u, BeposATHO, H0JblLIE.

B pyronpossienun pyd. Kopam ocHOBHas Macca KU M NPOKHIKOB
3aj7eraeT B 9K30KOHTAKTOBOH 4aCTH MaccuBa, TAe OHH HMeloT GOapIIYI0
MOIHOCTL M TIOBBILIEHHOE coflepiKaHue cynb(puioB. B To XKe BpeMs mo MH-
HEPAJbHOMY COCTABY DA3JNHMUUil MeMJy PYAHBIMHI TEIaMH, 3aJeraiollimi
B IpPaHHTAX W THeiicax, npakTHyecks HeT. OTYCTIHBO BHIICAAIOTCA HECKOJb-
KO MHHEPaJbHbIX ACCOLMALUKA: KBapIl-apCeHONHPHT-NMHPUTOBAS, caneput-
XaJIbKONHPUT-TaJeHHTOBAS, KBaplU-KapOOHATHAS, MECTaMH € MUPHTOM, raJje-
HHTOM, (BJIOOPHUTOM, B PEAKHX cJydasix C LeOJHTOM.

KBapu-apceHoMMPUT-NAPHTOBASE ACCOUMAUMS DPACIPOCTPaHEeHa MOBCe-
mecTHo. B Heit mpeoGaajaeT KBapll, TOTAa Kak NUPHT M apPCEHONHPUT Ha-
G11071a10TCsl B BHUIe THe3n000pasubix 000co0NeHHil H paccesiHHLIX 3epeH,
B PasMMYHBIX YYaCTKaX KBApILEBBIX MPOXKHIKOB, a MHOTAA H CEKYUHX
MHUKpOTpoceuek. B3anMOOTHOUIEHUST MEXK]y MHPHTOM M apCeHONHpPHTOM
TAaKKe CaMble Pa3HoOGpasHpie. B OXHHX clyuasX MeJKHe HIHOMOPhHEIE
3epHA APCEHOMHPUTA BKAIOUEHB! B KPYyHHbIE KPUCTANIBl NMUPHUTA, B JPYrHX
NUPHT 06pAcTaeT MEJKAMH KpHcTaJJHKaM# apcenomupura. OrMeyaiores
BTOpLIe TeHepalnu STHX MHHepajoB, JOBOJbHO —MeJKO3epHUCTHX (10 |
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CocTaB pyaHBIX MHHEPAJI0B PYAONPOSRIEHHSI TAIeHHT-CHANEPHTOBOI O THNA

Ta6aunma 3

oﬁp']i!aua Munepan Acconunauus BMS&%’%‘“ Fe S As Zn Pb Ni Bi Cd Sb Ag CymMa
182 [Mupur Kpapii-apcenonHpHuT- Tneficot 46,41 | 52,08 | 0,75 | — — | 0,02 [He obn. | — - — 99,26
nHpHTOBAS
174 Kgsapu-kap6onaTHas > 46,52 | 53,66 | 0,30 | — — | 0,05 — — — — | 100,53
2758 I'panur 46,20 | 53,20 | 0,40 | — — 10,048 — — — — 99,848
182 Apcenonupir | Kpapu-apcenonupur- Tuelice 34,10 | 20,51 |44,40 | — — ] 0,048] He obu.| — — — 99,058
NUpHTOBAA
2696 Tpanoguoput | 34,08 | 20,72 (45,05 | — — | 0,048 0,040 — - — 99,935
179a Coanepur Xanpkonupnt-canepur- | Tneiicnr 11,925 | 37,617 — [ 51507 — = — 0,74| — — | 100,67
raJeHuToBasn i
182 » 11,05 | 37,61 — RS Ih = — — 1,71 — — 100,62
179a [anenut » Tneficet — 13,69 | — — 186,60 | — 0,040 — | 0,013] 0,120 100,363
182 » — 13,74 | — — 186,65 [ — 0,110 — | 0,006| 0,052| 100,458
Mpumeuanue AHANNZ BLITOAHEH B XHMH‘ICCK.O}“[ naGopatopua LIHHTPH,
Munepan Gopmyna
[Tupur 182 FeS; g04ASg, 0195
* 174 FeSy 001430, 0053
# 2758 FeSy 001A%,006%
Apcenonnpur 182 FeAs; 96951,013%
» 2696 FeAs; o351, 0230
Cohanepur 179a (Feg, 902Zn0,791Cdg,007) S1, 1885
» 182 (Feq, 189219, 785C0, 016) 1,181
Tanenur 179a (Pby, 90sAL0, 002) Si1, 001
* 182 (Pbg,905B10,001AL0,001) Si,023°




UIEMEHTLI-TPHMECH B MHHEPajax PyAonposBIeHHs rafenuT-chalepuTosoro THna *

TaGauna 4

SaeMenTt Keapu (7) IupaT (30) Apcesonuput (3) IMuppotun (2) Céanepur (6) Tanennt (4) KapGomar (12)
Be Cn. (1) Ca. (1) — Sl Cn. (1) Ca. (1) 9,000t —0,0002
y 0,03—0,5 ok Sbia 0,05—0,5 e J900thEl
i 0,17(20) / 0,31(5) 0190 =
Sh i i i g i 0,005—0,2 it
0,061 (4)
0,005—0,01 0,002—0,005
Au Wy ~.,0075(3) 0,002(1) 5005) 0,005(2) e i
0,002—0,02 0,001—0,02  0001—0002 | 0,005-0,05 0,205 0,001 0,005 0,01—1,0
Mn 0,006(7) 0,004 (26) 0,0013(3) 0,028(2) 0,383(6) 0,002 (4) 0,32(12)
0,001—0,05 0,001—0,5 0,001—0,02 0,005—0,5 0,001—0,1
Pb 0.01(6) 0,015(17) 0,007(3) 9.003¢1 T0,259(6) =1 0,0164(9)
0,001—0,005 0,001—0,003 0,002—0,007 0,05—0,3 0.001—0,005
Sn 0,003 (3) T 00023) 0,001(1) i 0,0047() | ~ 0,15(4) 0,003(2)
0,001—0,005
Ga TS ‘m‘-J— 0,001 (1) B 0,001 (4) =i e
0,001—0,0 0,003—0,5 0,1—0.,5
Bi 0,005(1) i % . | o00501) & ooT . (2) 0,;5 (4) 0,001 (1)
0,005—0,02
¥ 5 g 3 = o o 0,016(5)
0,0001—0,0005 | 0,0003—0,2 0,0001—0,0002 0,005—-0,5 0.05—05 0,002—0,005 0,0001—0,0003
Cu 0,0002(7) 0,0254 (30) 0,00013 (3) 0,028(2) 0,241 (6) 06,0037 (4) 0,00014(5)
0,515
cd i e s il 0926 0,1(1) o
0,00001—0,005 | 0,0001—0,02 0,0001-—0,02 0,02—0,1 0,0001—0,0005
Ag 0,0000(6) | 0,00076(10) 0,0005(1) = 0,005(6) 0,048(4) 0,00025(3)
0,002—0,3 0,02—0,5
in s 70,032(26) 3 0,05(1) >1 0,385(4) i




0,0001(2)
0,005--0,5
0,41(6)
0,005—0,2
0,137 (9)

0,001 (4)
0,074(3)

0,005 (4)
0,001—0,2

0,003—0,005

0,002—0,005
0,0042(3)

0,002(1)
0,0001—0,02

70,004 (3)
0,001—0,005
0,002(3)

0,0034 (6)

0,02—0,05

0,035(2)
0,2(1)-

0,005(2)

0,005
0,003(2)

0,002(1)

0,001

0,001—0,02
0,0052 (20)
0,001—0,02
0,005—(12)
Ca. (6)
0,02(1)

0,0025(7)

0,001—0,005

* OGoauauenns cM. B 1aGn. 1

Co
Sr
Ba
Te
In

0,3 MM), TecHO accoMHpPYIOUHXCA APYT
C JpyroM B BHIE TOHKHX NpOCEYEeK B
KBaplle HJIH B KPYNHBIX KpPHCTalaax Tep-
BOH reHepaluH.

M3 cpaBHeHHs COCTaBOB apCeHONH-
putoB (taba. 3) BHAHO, YTO APCEHONHPHT
M3 JKHJI CpeJH THEHCOB XapaKTepuay-
ercss OOJbIIHM JAe@HIHTOM MbIIbAKA
H MeHbUIHM H30BITKOM cephl. [lupur B
acColUHalMd C HUM HCHHTHBaeT nedu-
uHT cepol. [Ipu ofiHHaKOBOM copepr:KaHu#
HHKeJ B apCeHONHpPHUTE H3 IKHJ B rpa-
HOAHOPHTE OTMEYaeTcs, KpoMe TOro,
BHCMYT.

JlaHHBle CHEKTPaJbHOTO aHaJH3a
MHHEPAJOB KBapl-apCeHOMHPHT-THPHTO-
BOii accouuauuu (raba. 4) noxasbiBa-
IOT, 4TO TOCTOSHHBEIMH TIDHMECSMH BO
BCEX MHHEpaJjax SIBJSIOTCS MapraHel H
Menb. Mapranen HMeer He3aBHCHMOE
pacnpesenenne, He ofpasys IOBLIIIEH-
HBEIX KOHIEHTpaUHil HH B OJHOM MHHEpa-
Jie, TOrJa Kak Menab HauGosee moxasa-
TenbHa Aas nupura (B cpennem 0,025%).
C pasau4HON dYacTOTOil BCTPEYaeMOCTH
H KOJHYECTBEHHHIM COJEpXKaHHEM B pas-
HBIX MHHEpasax OTMeuaTcs CBHHEI,
LHHK, 0JI0BO, BHCMYT, cepeGpo. I1pu atom
KBapIly CBOHCTBEHHBI CEHHEI| H 0JIOBO, MH-
pHTY — cepefpo H IHHK, apCeHONMHpH-
Ty — BHCMYT; B DYAHBIX MHHepajax
BCTPEYAIOTCsl KOOAJbLT H HHKEJIb C MpeH-
MVIIECTBEHHBIM HAKOMJIEHHEM NepBOro B
apCeHONHPHTE, BTOPOro — B NMHpHTE. 30-
JIOTOHOCHOCTb 3TOI aCCONHALHH HEBeIH-
Ka. [To JaHHBIM CNEKTPOMETPHUECKOTO H
JIHTH30HOBOTO OMNpeNeJEHHH BHIABJIAETCS
Gojiee BBICOKAs 30JI0TOHOCHOCTbL THPHTA,
B eJHHHYHBIX cayuasx 20—50 r/r. ITo-
lasigiouiee 6oabIIHHCTBO Npo6 (9 u3
12) nokasniBaer coaepmKanune GoJablIe
1 r/r. MakcumanabHas 30J0TOHOCHOCTB
apceHonHpHTa OOBIYHO HE ONYyCKaercs
nuxke 0,02.

Xanpkonuput-chanepur-rajieHuToBask
accouuauMsi BCTpPEUALTCS TIOYTH TOBCe-
MECTHO, HO B KHJaX CpPelH rpaHHTOHIOB
HMeeT JOKalbHHI XapaKkTep pasBUTHA H
HETOCTORHHBIH COCTABR (BLINAEHUE Xab-
xonupura). Ilo orHomeHuio K mnpensi-
oyuleit sta acconuanus Gojee TO3IHAN
U TOTOMY BBLITNIOJHAET OOBLIYHO LEHTpPAJlb-
HBlE 4acTH M H npoxuakos. Camocro-
ATeNbHble TPOXKH/IKH B HEH pelkH, a 3a
HCKJIIOYEHHEM MHKPOMpOCceuex, Iepece-
yeHHHl ¢ paHHeH acconuaiuei He obua-
pyxeno. M3penka Berpeyaercs W KOppo-
3UOHHBIN XapaKTep CpaHHIl NHPHTA H ap-
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CEHOMHPHTA € MHHepaJaMH JAHHOH accoUHALMH, MNPEHMYILECTBEHHO CO
cTopoHbl ranenuta. OGwhUHO :Ke HabGJI0JaeTCs NOCTeNneHHass CMeHa HX OT
3a1b0aHAOB K IEHTPAJbHBIM YacTSM PYIHBIX TeJ.

B oramuue OT 2HAJOrHYHON accou¥aluy MeCTOPOMIEHHH apreHTHTO-
BOTO THIA 31ech Habuionaercs Gosablias pasoOUleHHOCTh MHHEPaJOB H Me-
Hee TOHKHe B3aHMOMpopacTanust, 4To oOycAaBAHBAeT BoolUle MHCTOTY 3e-
pen. Heckonbko Bospacraer pasmep rue3fooGpasnbix oGocoGuenuit (10
3—4 cwm) u craralommx ux 3eped (10 4—5 Mm). B To xKe Bpemsi oTaesnbHbIE
YUACTKH PYNHBIX TeJD IO xapaKrepy B3aHMOOTHOIUGHHI HMeIOT MHOro 00-
IIHX 9epT ¢ MeCTOPOXK/JAeHHsIMH aprentTHToBoro tuma. Hanpumep, B cda-
Jepute orMeyaercs rongaimas (<<0,001 MM) aMyILCHOHHAS BKPalJIeHHOCTD
yAANHEHHBIX To (opMe BKAlouenuit xanpkonupurta. Pacmonaraercs oua,
rJAaBHBIM 00pasoM, B BANe KPAeBbIX KAaeMOK Pa3fHyHOd MougHoctd. B ra-
KHX CAydyasx HHTCHCHBHEE 3aTPaBAMBAIOTCH ydacTKH cthanepura, He cojep-
Kaume Takoi BKparsieHHoctH. Ilepexox OT KafiMBl MaKCHMaJbHOTO HAacCbl-
LICHHS XAJNBKONHPHTOM K yyacTkaM ¢ OelHOoH BEDANJeHHOCTBIO OCYINeCT-
BJASIETCs TIOCTENEHHO 3a CUeT YBeJHWUeHHs pasMepa BKpalJeHHHKOB H HX
paccperorodenusi. PopmMa BKpaMIeHHOCTH MEHACTCA NPH 3TOM Ha H30MeT-
puuHylo. HepaBHOMepHEIM paclpefeleHHeM BKPalIEHHOCTH chasepHT 1naH-
HOIl accoumannyu CXOAeH €O caJepuToM AapreHTHToBOTO THIA. [ToMHMO
BKPaNAeHHOCTH XaJbKOMHPHUTa, B caepHTe OTMeYalOTCA OBa/JibHEIE H 3J1-
JIMICOBH/HBIE BKJIOUEHHS TaJieHHTa M NPU3MATHYecKHe (CmapeHHble TOIX
pasInuHBIMH yriaaMi) —umgpporuada. B OTZENBHBIX XKuJdax Jaa chamepnra
O4YeHb XapaKTepHa BKpallieHHOCTh CTaHHUHA.

B raJenuTe BKJIIOUEHHUS cpaBHUTeJbHO penku. Kpome mosmuero nupura,
paccekaomero COBMECTHO € KaJbIIUTOM IO CHAfHOCTH TaJIeHuT, B HeM IPH-
CYTCTBYIOT OBaJibHBEIE 3epHa CcanepuTa, OKaNMICHHbE CTAHHUHOM H XaJIbKO-
nupuroM. Ilourn nocrosuwHa B radennte Meabuaiimas (0,001—0,01 wmw)
BKpalllentocTs reccura (cM. taba. 6), muilh H3penka obpasymomero Gomee
kpymHpie (0,2—0,3 Mm) sepua (dorto 12) B cpacrauwuu c raderuroM. OT-
MEUaloTCH PeKHe BKJIOYeHHA caMOPOMHOro BHCMyTa M 3onora. Ilocnennee
Hafaonanoch B ydyacTKax, O0OralleHHBIX reccutoM. BecbMa uHTepecen
(GaKkT NPUCYTCTBHS B TAJEHHTOBBIX HE31aX CPeIH KBapUEBHIX TYCTOTOK
wenkux (0,1—0,2 Mmm) 3epen kaccurepura (doro 13). CransuH, OOGBIYHO
HNPUCYTCTBYIOIHI B rajleHHTe, COBMECTHO C KaCCHTeDHTOM He OTMeuaeTcH.
Haxox1eHne B raqeHHTe BBIIIENEPEUHCICHHBIX BKJAIOUEHHI MOATBEPKIaeTCs
NOCTOSTHHBIM NPHCYTCTBHEM B HeM 0JI0Ba, BHCMYyTa, cepefpa W Teaaypa
(cM. Taba. 4).

Xumuyeckuit aHanuz chamepura W TadeHHTa TIPHBOJMWJICH Bhimle (CM.
Taba. 3).

Kax BHAHO M3 naHHBIX aHagu3a u QOPMYJ, COCTABHl . MHUHEPAJIOB H3
pasHelx PYAHBIX TeM 10BOJbHO GIM3KH, PA3/IHYAICh HEKOTOPLIMH BapHALHA-
MU B cO/lepKaHUuW BUCMYTa, cepebpa, CypbMbl, UTO CBA3aHO ¢ HEPaBHOMEp-
HOl BKPAamJIEHHOCTbIO MHHEPAJIOB-HOCHTEelH JaHHBIX 3.7eMeHTOB. Querb mo-
Ka3aTeJbHO BHICOKOE cOlepiKaHue B calepuTax KalIMHu, CBONCTBeHHOE
cthaJepuraM  NPUNOBEPXHOCTHBIX  30J0TO-CEPeGPAHBIX  MECTOPOMK IeH il
(Ilnsmxepuy, 1968).

ITo naHHBIM CHEKTPOMETPHUECKOr0o M IHTH30HOBOTO aHAaAH30B, cdale-
pur Gouaee son0Tonoced. CoaepxKaHus 30/0Ta nocturaior B Hem 50 r/T, Xo-
Tsl MUKDOCKONHYECKH OHO He oOHapy:KuBaercs. Cojepianue 30/0Ta B
rajJeHnuTe He BLIXOAHUT 3a npenensl 10 u He onyckaercsa mnxke 1 r/T.

KBapu-kapGonarnas accounaums passuTa HEOLHHAKOBO — B OZHHX PYA-
HBEIX Te/lax cocraBisieT He OoJee 2—3%, B APYrHX HMeeT NOXABJSIONIEE
suavenne. OcHOBHas posb B accounalldd OpuHamiexut xapGomary. Ilo-
ClelHHA B XOJA€ OTJOMKEeHHST AaHHOf acCOUMalH MeHSeTcs No CBOEMY CO-
CTaBy # MOp(oJgorndyecknM ocoGeHHOCTAM. B HayaJbHBEIE MOMEHTHI €ro
OTJIOXKEHHE TIPOUCXONAUT B BHIE MOYKOBHAHBIX (2—3 MM) arperaToB aHKe-
pura (Ne’=1510, No'=1,690), mapacTaiounlux Ha KpHCTaLJbl KBapia B
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3aabbaniax npoXuakos. LledTpanabHble 4acTH MPOXKHIKOB H THE3T CJI0-
JKeHBl KpynHOsepHucThiM (5—6 MM) arperaToM KaJbllHTa HJAH MaHTaHo-
kaabuuta (Ne’=1,498; No’=1,675). [lo AapHBIM CHEKTPaJbHOTO aHaJH-
3a (cM. TaGa. 4), B KapGoHaTax NOCTOAHHO MPHCYTCTBYeT (B 9% ) cBHHel
(0,001—0,1), wmexs (0,0001—0,0003), cepe6po (0,0001—0,0005), B enu-
HHYHBIX NPo6ax OTMEYaloTCHd B COTHIX MOJAX OJ0BO, BUCMYT, HHKesab. MHorna
xapaxTepHa nosbiunentas (okono 1%) xoHUeHTpaLus CTPOHLMS.

Kpome OCHOBHBHIX MHHepamoOB, B [IaHHOH AaCCOUHAIMM CHODALHYECKH
BCTPEYAETCH NHPUT, 00pa3yolHil KaK MeJKHe paccesHHble KPHUCTAIbl B BU-
le uaeaapHOro kKybGa, rHezmoofpasuble (10 233 cM) CKOIVIeHHA, Tax H
MHKDOIIPOCEMKH, paccekaloliie pantune MuHepansl. ITo gaHHBEIM XuUMHYeCKOro
anaausa (cM. TtaGu. 3), HMeeT YCTOHYHMBBIH COCTAaB B pa3HBIX YyyacTKax
cpelli pasHBIX BMemawomux mopoid. M3 cpasHenus c cocraBOM paHHero
NHPHTA BHIHO, UTO TO3AHHE IIHPHUTHl He HMeIOT deduluta cepbl, comep-
AT MeHBIIYIO NPHMech MbIIbgKa, a Habop saeMeHTOB npumeceil (oM.
TabJ. 4) B HHUX GelHee — OTCYTCTBYIOT CBHHell, IHHK, cepedpo, yMeHbllaeTcs
cojepiKauue MeJH, HO NOBHILAETCS HUKeJasd. XapaKkTepHo, 4TO B pATe CIy-
yaeB B KapOoHaTe BMecTO MUpHTa NpHCYTcTBYeT nyacTruHuateii (0,013
%0, MM) remaTuT, UTO TOBOPHT, BHAHMO, O HecTaOHJILHOCTH OKHCJIH-
TeJbHO-BOCCTAHOBUTE/LHOrO TMOTEHIHaka B JKHJaX Ha pasHBIX yyacTkax.

B HesHaunTeNbHOM KOJHYECTBE, HO TOCTOSAHHO B JAHHOH accolHaiiu
npucyrcreyer uaooput. das Oxoro-KyXTyHckoro MaccuBa OH SIBJASIETCS
CKBO3HBIM MuHepanoM. Pmiooput obHapyXeH B nportoJodxax H nuMdax
COBEpINEHHO He 3aTPOHYTHIX BTOPHUYHBIMH MpOlecCaMH NPaHATOHIOB, IIe
OH JIOKAJH3YyeTCcA B MHTEPCTHIHAX MEMKAY 3€pHAMH ITaTHOK/1a3a M OHOTHTA.
B merMaToHIHLIX rHezgax ob6pasyer MeaKHe KDPHCTAJJIbl B acCOUMHANHH ¢
NHPUTOM, MONUOAEHNTOM H MarHerwtoM. M, makoHel, OH XapakTepeH st
pPyAHBIX Ted, a B »(dysuBax, B IK30KOHTAKTOBOIN 30He C MacCHBOM, BCTpe-
YalOTCA KalbUHT-(JIIO0OPHTOBbIE MPOKUAKH C HeOOMBIIOH TTPHMECHIO 11e0JIHTa.
JeMEeHTEI-MPHMECH QUIFOOPHTA CXOAHBI (KaueCTBEHHO H KOJHYECTBEHHO)
¢ TakOBHIMH B KapboHare.

TexcrypHO-cTPYRTYPHbBIE 0COOCHHOCTH

TeKCTYpHO-CTPYKTYpHbIE  OCOOGHHOCTH PYA 30/0TO0-cepebpsHof
opmanuyu BecbMa pPasHOOOPA3HEl, B OCHOBE UErO JIeXKaT pas3jHuusg B MOp-
¢osoruueckom 0OanKe kBapua. K yucay Handojiee paclpocTpaHeHHBIX TEK-
CTYp OTHOCATCA PHTMHYHO-MOJOCYaTas, IOJjgocYaTasd, KapKacHO-TTacTHHYA-
Tasg, KOHIeHTpHUIecKasi, OpexkuueBHAHad, lIecToBaTo-rpedeHyaTas, JIpys0-
Bas (Cmmopos, 1966; Ilasmkesny, 1969; Cumopos u ap., 1969; Epemum,
1971). Heckonpko c¢moB 00 0COGEHHOCTAX HEKOTOPBLIX pPasHOBHAHOCTEH
TeKeTyp M Hx B3aumocBsizsx. P. A, Epemun (1971) cuuraer Ha ocHOBaHHM
NPHMEeHeHHs K PYJLOHOCHBIM pacTBOpaM CBOHCTB TOAHMEPHBIX CHCTEM, UYTO
o0pasoBaHue HX «MOKHO MHTEPIPETHPOBATL KaK arperat KpHCTaJJIHYGCKHUX
NONUMEPOB KpeMHe3eMa, COXPaHHBINNX MPH3HAKH HAIMOJEKYJISAPHBIX CTPYK-
TYP TOJHMEPHBIX pacTBopoB». KapkacHo-lMlacTHHYATHIE TEKCTYPHI paccMmar-
pHBAIOTCS MM Kak NPOMEXKYTOo4YHble, MeTacraOHJAbHBIE O0pa3oBaHus, a MHO-
JocyaThie — KdK TeKCTypsl OGosee BhlcoKOro mopsika. OnHaxko Ipu Takoi
HHTepOpeTalHn yroyckaencs H3 Buia (akTHYeckHi matepuan. Hampuwmep,
PHTMHYHO-IIOJOCYATEIE TEKCTYPH B mipejenax OJHOrO puTMa 0OGHIYHO 3aKaH-
UHBAIOTCS IUIECTOBATHIM, KPYIHO3EPHHCTBIM BOASHO-MPO3PAYHBIM KBapileM,
4 IJAaCTHHBI KBaplla H3 KapKacHOANJIACTHHYATHIX TeKCTYp B Cpe3e mpel-
CTABJEHBI DACTYIIHM HABCTPeYy APYr APYry OT OCHOBAHHA NJIACTHH arpe-
ratoM rpeGendaToro kKsapua ¢ cobJiofdeHHeM HPHHIHIOB FeOMeTPHUECKOro
ordopa. ITo-BHIHMOMY, 9TO TPYJAHO OOBSICHUTH C MO3ULHI TOJAMEPHBIX CH-
crem. Ha mam B3rasia, ocnoBuyio posb B (OPMHPOBaHHH TOJIOCYATHIX TeK-
€Typ, KOTOpBIE MPHYPOUEHEl HCKIIYHTEIbHO K HaHGOMee MPHIOBEPXHOCTHHIM
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TOpPH30HTaM DYJHBIX TeJ, HrpaeT B3aHMOJeHCTBHE BalO3HLIX H IOBEHHJIbHEIx
Bod. HawasibHble MOMEHTEl TakKoOro B3aHMOJAEHCTBHA H, BepOATHO, De3Koe
nepeoxJakIeHHe H Jerasalnus I0BeHHJIbHEIX BOJ NMPHBOAAT K rejeo6pas3oBa-
anio. Ilox neficTBHEM NOCTOSIHHOTO, TOCAEA0BATENbHOTO MOTOKA IOBEHHJb-
HBIX BOJ HPOHCXOIHT PACKPHCTANIH3alMs rejed M OTJIOXKeHHe 3ePHHCTOro
i mecroBaTtoro kBapua. OuepeIHON NPHUTOK aTMOCHEPHBIX BOJ (BO3MOMK-
HBI B caJy psiia TPHYHH) BBI30BeT 00pa3oBaHHe HOBOTNO pHTMa Tejeobpa-
30BaHug KBapua. K xapKacHO-NJaCTHHYATHIM TEKCTYpaM 5TO 00bsAcCHeHHE He
npuMeHuMo. OnHako (akrThl obpacTaHus paHHero MJAacTHHYATOTO KapGo-
Hata rpebGeHuaThiM KBapluem H pomOounanbHas ¢opMa IycTOT B KapKace
(cM. doro. 3, 4) TOBOPAT B NOJAB3Y TOrO, 4TO OJHOH W3 NPHUYHH NOSABAEHHA
3TOI PasHOBHIHOCTH TEKCTYp SIBJISIOTCH BBLIeJauUBaHHe H NceBIoMOpdHOe
3aMellenne panHero xapOonarta. MHTepecHo, uTO TakWe TEKCTYpPHl pacmpo-
CTpaHeHbl TJaBHBIM 00pa3oM B BEPXHHX YYacTKax PYJHHEIX Tel.

Mexny OTAeJbHBIMH BHJIaMH TEKCTyp OTMeyaeTcss B3auMocBs3b. Ha-
npHMep, PUTMHYHO-30HAIbHAS TEKCTypa 3ajip0aHOBBIX yacTell K LEeHTpalb-
HBIM YacTfM, a TaKXKe Ha ryOHHY cMeHsercs rpy6omnosocyaToil B CBA3H C
yepedoBaHHeM 0osiee 3epHHCTHIX PA3HOBHAHOCTe{l KBaplla H MOHOMHHepa/b-
HBIX IIOJIOC amyvisgpa Hau KapGonata. Ha HMXKHEHX TOPH3OHTAX PYAHBIX Tel
N0JI0CYATOCTD NMPOsiBaAseTcs caabee u 06f3aHa CBOMM BO3HHKHOBEHHEM uepe-
JIOBAHHIO KBapla C DYAHBIMH MHHEpaJaMH, a Takxe HesCHOIO0J0CYAThIM
pacnpeieleHHsaM HOCAEIHHX B PAAY NHPHUT-apCeHONHPHT—XaJbKONHPHUT--
—~chanepur—+ranenur—ceyiabdocoan (uHorna)—xapoonar (o6biuHo). Bpex-
YieBHAHEIE TEKCTYpPhl PACTPOCTPAHEHLI HA PA3HBIX FOPH30HTAX PYAHBIX Tel,
HO B HMXKHHX OHH OfiHOOOpasHee M BLIpaxaloTcs B LeMeHTaluud 0BJOMKOB
AMUJIBHBIM MaTepHaaoM. B BepXHHX y4yacTKaXx OTMeyaercs W IeMeHTalud
06JOMKOB BMEIIAOUHUX NOPOJ XKHJAbHBIM MaTepHaloM ¢ BO3HHKHOBeHHEM
(B cayuae ueMeHTHPYIONleiHl Macchl PHTMHYHO-NOJNOCYATOrO KBapla) KoH-
LEeHTPHYECKOll Pa3HOBHAHOCTH, H lleMeHTalHs OO/JOMKOB paHHHX DHTMOB
GoJsiee MO3MHHMH, @ TeX W JAPYTHX — WHOTJAA 3ePHHCTHIM KBapieM. B merom
BepXHME TOPHU3OHTH! PYIHBIX Tea foraue M CJHOXKHEe MO TEKCTYDPHOMY pPHCYH-
Ky, YeMm HIDKHHe. DTHM cJefyeT PYyXOBOICTBOBATLCH NPH BLISICHEHHH Ilep-
CNEKTUBHOCTH DPYLHBIX TeJ.

Cocroszane rufpoTepMaIbHOr0 PacTBopa
H ero HB0J0IN:

Hanuune B mpHNOBePXHOCTHBIX 30/0TO-CEPeOPSHBIX MECTOPOK-
A€HHsX OOJbUIOr0 KOJIHYECTBA INPH3HAKOB METaKOMIOHAHOTO 'COCTOSAHHSA
BelllecTBa MPHBOAUT OOJBIIHHCTBO HCCJeAOBaTesell X BBIBOAY O BeAyIlei
poaH KOAJ0HI0B B oOpa3oBaHuu Mectopoxienuii storo tHma. A. A. Cu-
Z0OPOB CYHTAET, YTO B OCHOBHOM TMIyGOKO 3POJHPOBAHHBIE PYAONPOABICHHS
<HMEIOT NPHU3HAKH, YKa3bBalollHe Ha BEICOKYIO BSI3KOCTb  KOJIOHIHBIX
pactBopos». K HHM OH OTHOCHT HEBOSMOMHOCTH BbLIe/JEHHS KaKuX-1HGO
MHHEpaJbHbIX reHepauuii, caaboe NposiBJeHHe OKONOMKHIbHBIX H3MeHeHHIl.
B 1o e BpeMs B TaKHX BA3KHX KOJJOHIHBIX PacTBOpax MpOSBJASETCS CTa-
aufinoetb. Ho «cjioxkHass M oveHb JJIMTE]bHAs (HAa NPOTAMKEHHH, GEITH MO-
JKeT HEeCKOJNbKHX BYJKAHHYECKHX 3TaloB) pacKpHUCTAIH3alLHUs pPasHOCTA-
AMAHBIX PYNOHOCHBIX Trejell MOMKeT NPHBECTH K 00Pa3oBaHHIO CaMBIX
(panTacTuueckux kKceHorepMmaabHbix pya» (Cumopos, 1966). B to ke Bpe-
Msi MHOrme HCC/IeIOBaTeJlH OTMeyaloT INIPHYPOYEHHOCTb MeTaKOJNJIOHAHbIX
TEKCTYp K NPH3aJb6aHNOBLIM YYacTKaM KHJI H K MX HauGouee NMPUIOBEPX-
HOCTHBIM TOpH30HTaM. llenTpanbHble yacTH KT H Ty60KHE TOPH3OHTHI
XapaKTepPH3YIOTCA MHEIMH THIIAMH TEKCTYp, CBHAETENLCTBYIOIHMH O KpH-
CTaNIH3a0HH MHHEPaJOB H3 HCTHHHBIX pactBopoB. IlomyepkuBaercs Tak-
e, YTO B MecTax DasBHTHA MeTaKOJJIOHIHBIX, Pe3KO IOJOCYATHIX, KOH-
LEHTPHYECKHX, DHTMHYHO-30HAJbHBIX TEKCTYp BO3HHKAlOT OYeHb TeCHbIE
B3aUMONPOPACTAHHA DA3JHYHBIX PYAHBIX MHHEPaJOB— OT OOBIYHO PaHHHX
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cyab¢uaos (mHpHTA M apceHomupura) Ao GoJee NO3LHHX Cyabgocoaei
(npycrut, nupaprupur). Hanporus, B yyacTkax ¢ pPa3BHTHEM MAaCCHBHBIX,
HIeCTOBATHIX, TpefeHYaTbiX H T. 1. TEKCTYP NPOHCXOLHT pasfieleHHe JaH-
HBIX MHHepasioB. lMMejorca cBeZeHHA O HESHAUHTENBHBIX OKOJOMKHJBHBIX
U3MEHeHHAX, CONPHMEHHBIX ¢ 30HAMU PA3BHTUA METAKONJIOHIHBIX TEKCTYD.
Bonpoc 0 NpHYHHAX CMEHB KOJJIOMZHONO XapakTepa pacTBOPOB Ha Ha-
YansHBIX 3Tanax (OPMHPOBAHNS Ted B NPUNOBEPXHOCTHHIX YCIOBHAX Ha
HCTHHHBIA JHO0 He paccMaTpHBaercsd, JHOO CYHTAETCs, YTO PACTBOPHEI IpO-
XOJIHJH CTaJHI0 reneo6pasoBamnusi, BHAHMO, B CBH3H ¢ obaalaHueM HMH
Ha JaHHOH CTaJHH CBOHCTB monuMepHsix cucreM (Epemun, 1971).

Ha mnam B3riga, NpHYPOYEHHOCTh METAKGIJOHIHHIX TEKCTYp K IDH-
NOBEPXHOCTHLIM 30HaM, KakK H CaMHX MeTacoMaTHTOB, HAYHHas C ydacT-
KOB pa3BUTHS KBapL-CEPHUHTOBHIX  (THAPOCIIOIUCTBIX) METAaCOMAaTHTOB,
ofs3aHa B3AHMOAEHCTBAIO 1OBEHUALHLIX ¥ ATMOochepHbx BOX. Mmenno cme-
mienHe BOJ, OOGJafAIOIHX PAa3HBIMH (H3HKO-XHMHUECKHMH mapaMeTpamMu
{(pH, OKHCIHTeNbHO-BOCCTAHOBHTEJbHBIM IIOTEHILUAA0M, Ta30HACHILIEHHO-
CTRIO, TeMmepaTypoll # T. [A.), TNPUBOIHJO K reseoBpa3oBaHHIO I110100HO
TOMY, Kak HIPOHCXOAHT oOpasoBaHue TreJell THIPOOKHCJIOB ene3a I[pH
CMeIleHHH MOPCKHX W MpecHHXx BoA. IIpuypoueHHOCTh K 30HAJbHO-DHTMH-
YHHIM TEKCTYpPaM NPOAYKTHBHBIX acCOIHALHi SBIAeTCs CAeACTBHeM OLICTpO-
ro reneo0pa3zoBadus CNOKHOIC PacTBOpa, B KOTOPOM pPYLHbLIE KOMIOHEHTH,
B TOM HHC/E H 30J0TO, HAXOAUINCh B KOMIJIEKCHBIX COEIHHEHHAX C KaJHeM.
TeneobpazoBanye MpenATCTBOBado JAu(pdepennuanii Kak PYyAHBIX KOMIO-
HEHTOB, TAK H MOCJEIHAX C HX HocuTedeM —kanameM. OGpazoBanue KOMI-
JeKcHBIX COeJHHeHHH PYAHBIX MHHEPaJOB C KaJaueM, BUAUMO, Tax Ke Be-
POsITHO, KaK H C NOATBEePIKAEHHBIM MHOTOYHCAEHHBIMH 3KCIePHMEHTAJIbHBIMI
paboramu — HaTpHeM. B uacrHocTu, Ha o0pasoBaHHe KaJHeBO-30J0TOHOC-
HuX cyabduAnBX # THOCcYAbdaTHHX woMmmaercoB Tuma K[Au(SO.)s] vyka-
spisaer @. A. Jlernukos (1968).

Pacxpucrannusauns o0pasoBapiinxcs rejeli TMPOUCXOAUT THIIOBBIMH
qacTAMH NPOJABHIAIOErocs: THAPOTEpPMAaJbHOrO pactsopa. PHTMHYHOCTD B
00pa3oBaHHH METaKOJJIOHIHBIX TekcTyp oOsizaHa, BHIHMO, CBOHM TIpOHC-
XOX/IE€HHEM THAPOJHHAMHUECKOMY peXuMy armocpepHblx Box. OrcyrcrBhe
re;qieo6pa3oBaHud HA KOHEYHBIX CTaAHAX (POPMUPOBAHNA DPYAHBIX Tead, IO
BCell BEPOATHOCTH, OOBACHAETCH BbIPABHHBAHUEM HEKOTODPBIX (DUIMKO-XHMMU-
YeCKHX I[1apaMeTPOB pacTBopa (CHHMKeHHe TeMNepaTyphl, TIa30oHAacCLINIeH-
HOCTH ¥ T. A.) U BaJO3HHEIX BOA. -

06 HCTHHHOM XxapaKTepe pPacTBOPOB CBHIAETEIhCTBYIOT He TOJbKO Bbi-
NOJHeHHe KBapueM, aayJsapoM H pyIHBIMH MuHepadaMu (c oOpasoBaHHeM
METaKOVIOMAHBIX TEKCTYp) MHKDOTPENIAH, HEZOCTYNMHBIX BA3KHM KOJJIOH-
HBIM pacTBopaM, HO H OKOJOXKHIbHble u3MeHeHud. [locnennne pasBuBaioTCH
Ha BCeX TOPH30HTAX DPYAHBIX TeJ, HO C HeOAHHaKOBOH CTeleHbl0 HHTEH-
cusnocty. IllupuHa 30H OKOJOMHABHBIX HIMEHEHHH 3HAMHTENBHO MEHbIIE
OKOMOPYAHBIX TEJA € Pa3sBUTHIMH METAKONJOHIBBIMH TeKCTypaMy; HO Xa-
pakTep ee rOPH3OHTAJbHOH 30HAJLHOCTH — KBApIl-CEPHIHUTOBAT — KBAPI-
KaphoHaT-cepuIuTOBas — KapOboHaT-CePHIHNT-XJ0PUTOBasgs — KapOoHaT-XJ0-
PUTOBAs — XJIOPHTOBAS — aHAJOrHYeH 30HAJbHOCTH  OKOJOPYAHBIX TeJ, He
AMEIONHX METAKOIOUAHBIX TEKCTYD.

ITpucyrcTBHe B PYAHBEIX Telax NPHNOBEPXHOCTHBIX 30J10TO-CepefpaHBIX
MECTOPOMKIEHHH MeTaKOMAJIOHIHBIX TEKCTYD, C OAHOH CTOPOHBI, 3aTPYIHHAET
pacHdpOBKY cTaiWHHOrO Xapakrepa PYAOOTIONKEHHA, & C APYroit — 06-
- geryaer ee. TpyaHocTh 3akjiodaercs, mpexjae BCero, B MHOTOOOpa3HH TeK-
CTyp nepeceuenuil u GPeKYNPOBaNNA, KOTOPHE HAPALY € APYTHMH NpH3HAKa-
MH 0OBIYHO NOMOTaloT NPH aHaJu3e CTaJAHIEHOCTH npouecca, Ectu B MecTo-
POXIEHHUAX NaHHOTO TeHe3Hca BbIAeNSTh TOJLKO TaHHBI MPH3HAK, MOXKHO
HAMETHTb BeJHKOE MHOXKECTBO cTanuil jopMHpoBaHHs Mmecropoxuenni. Omn-
HaKo BONPOC O TeKCTypax mepeceueHHil H OpeKUHPOBAHHS CTAHOBHTCS SICHBIM
. YUeTOM NOPUYPOUYCHHOCTH MECTODOMIACHHMI K TeKTOHHYECKH AKTHBHBIM 30-

|
|
E
|
E
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HaM TJyOHHHBIX PA3JIOMOB, y4acTKaMm cou/eHeHHs PasHOPOJAHBIX CTPYKTYD
WIH TepeceueHusl Pa3HOOPHEHTHPOBAHHBIX CHCTEM Hapymenuil. Kpome To-
ro, B y4acTKax rejeo0pa3oBaHHsl, C ero MaccOBHIM BbIMA[{eHHeM BellecTBa
W3 pacnBopa, BUAHMO, IIPOHCXOJHT 3aKyNOpKa KaHANOB, YTO NPHBOAHT, KAk
cyutaer B. M. Ionuapos (1971), «k Bo3pacTaHHIO [aBJeHHH B CHCTeME,
NyCTh Oaxe Ha KOPOTKHMH CpOK... IlpeBhilieHHe KPHTHYeCKHX NaBJIeHHIl Be-
1eT K 00Pa3oBaHUIO TPEIHH PHAPOPasphiBa». BOT c/ielcTBHE BOZHUKHOBEHHUSA
MHKPOCTPYKTYp OpexunpoBanusi OOJOMKOB BTOPHUHBIX KBapLUHTOB pAasHLIX
MHHepadbHbIX (aluMii paHHHM 30HAJLHBIM PHTMOM, a HX, B CBOIO OYepenb,—
foJiee MO3JHMM PHTMOM HJIH TNepecedeHHe H TeX M JAPYTHX MHKPONPOMKHIKA-
MH rpefeHYaToOro KBaplia. SIBJeHHT 3TH ABHO JOKAaJbHB B Npelesax ejiu-
HOrO PY/HOTO TOJISI U Jaxe Tesa.

C npyroil cTOPOHEI, MPHCYTCTBHe B PUTMHYHO-3OHAJIBHBIX  YYacTKax
PYIHBIX TEJ BCEr0 TECHO CPOCIIErocsi KOMIWIGKCA PYIHBIX MHHepPanos, OT-
MEUaIOUUXCSI B MECTOPOX/IeHuAX, yKasbiBaeT Ha ODIHOCTb Pa3pO3HEHHBIX
B JIPYIHX YydacTKaX MHHEPaJbHBIX accoiuanuil. B uelcTBUTELHOCTH B3aH-
MOOTHOIICHHSI TAKHX MHHEPAJbHbIX aCCONHAIHH, KaK MHPHT-ApPCEHONHPHTO-
Basl, chaniepuT-XaJbKONHPUT-TAJeHHTOBAS, 30J0TO-aPreHTHTOBas, 30J0TO-
TPYCTUT-NHPAPTHPUTOBAS, AHTHMOHHTOBAS, B OOJILIIAHCTEE CJAYYAEB CAOKHBI
u npornsopeuynssl. A, A, Cupopor (1966) npu usyueHun 30/710To-cepedpaHBIX
MecTopoXieHHii UyKOTKH OTMeyaeT, 4yTo B OLHHX MECTOpOXKAeHusax (conka
Pyanaa) BzanvooTHOmeHHMs MeXKIy 3THMH MHUHEPaJbHbIMH acCOIHAIHAMH
OTYEeTJINBO craluiiHbie (NepeceyeHHs accolpalMi), B JAPYrHX BblleaeHue
cTajuil KpailHe 3aTpyiHuTeabHo. HakoHel, B pylONpoABIeHHSX, «3aHHMal0-
LIHX IPOMEKYTOUHOE NOJOMXKEeHHe MeXAY 30J10T0-CepeOpSIHBIMH U ToJnMeTall-
JAHYeCKUMH (rajgenur-cpanepuroBslii  THI), XapaKTepeH mepexon 30/0TO-
NMUPaprupuTOBOH CTalud B CTaAMIO NoaHMeTalaHdeckux cyasduaos» (Cu-
nopos, 1966). Ilo B. WM. Haidopomuny (1971), mna XaxaHIKHHCKOTO Me-
CTOpOKAeHHS CTAJUIHOCTL Tpollecca Muuepa/noodpaszoBalisi BblpaxeHa
c1abo, B TO BpeMsl Kak Mg AraTOBCKOTO OHa JIOBOJLHO IPHMEYATENbHA,
X0Ta B 000uX BhIeJsloTCA 6AHM3KHe MHHepasbHble acconnaunu. P. A. Epe-
MuH (1971), paccMarpuBad MecTOPOXKAeHHsT APMaHCKON BYAKaHOCTPYKTYPHL,
CBA3BIBACT JAHHBIE MHHEPAJbHbIC aCCOLMALNH B OJHOCTAJAHHHLIN KOMIJIEKC.
Tax »xe pazHopeunBa TPAKTOBKA H aHTHMOHHTOBOIl acCOLMalui, XOTH I0-
Aapisioniee GOJABIIHHECTBO Handosee GOrarblx aHTHMOHHTOBLIX PyJ HECKOJb-
Ko obocobasercs oT npeibiayninx accouuauunil. Hecmorps Ha caoxuyio
KapTHHY B3aMMOOTHOIIeHHHA, B paze Mecropoxaenuii Cesepo-Bocroka
CCCP wcenesoBaTeIn yCTaHABAMBAIOT OTUETJHBYIO IOCTEHEHHYID CMeHY
MHHepa/lbHeIX accounaunuil. Hambosee oTUSTAHBO OHA NPOsSABAeHA AJAST 30-
JIOTO-APTEHTHTOBOH 1  30/10TO-CYJ/ib()OAHTHMOHHTOBOI AaccoUHamuil, pexe
NOCAeJHHX ¢ noJauMerasanyeckoit (Baayuncroe, Ounui, Xaxanmxa), O1-
HAKO Takue nepexo/bl UMeT MecTO BO MHOTMX paioHax IPOSIBJEHUS 30/10-
T0-cepeGpsAnHoil MuHepannsauuu. B Mecropoxaenun Baiisa-Cnpus (TpaHcuib-
BAHHs) HA BEPXHUX TOPH30HTAX OOMJILHO PA3BHTEL CYNL(OCOH, KOMLIOMOP(D-
el xBapu. C rayGunoii yMmeHbliaercs cogepianue 3og0Ta u cepebpa,
cyangoconeii H yBeJHUHBAercsi poab rajdenura w cdasepura (1o rayouHbl
400 m). Hdanee yMeHplIaeTCs KOJHUECTRO radeHnTa, a ¢ 500 M — canepura,
HO BO3pacraer pPoJab XaJbKONHPHTA, HOABASETCH aPCEHONHPHUT, INEeJHT,
BOJL(DDaAMUT. i

Mmuorune snoscknme Mecropoxdenua (Muxasa, Llyry) Ha BepxHux ro-
PH3OHTAX XapaKTepH30BAalHCh 30/10T0-cepedpAHBIMH pylaMu, a paspabda-
THIBAEMBIE B HACTOfALLEe BpeMs HHKHHE TOPH30OHTBI MPEACTABJEHH IIOJH-
Meraaanueckoit accounatueir. Caelyer OTMETHTh, YTO BO BCeX MeCTOPOXK-
AeHHUAX, HMEIONHX accolfauMy Cyab(pocotedi H IOJHMETAANT0B, TNPOLECT
MUHEpaa0o0pa3oBanus HIET OT NOCAeIHUX K mnepBbiM, OOpaTHBIX B3auMo-
OTHOWEHHH He BcTpedeHo. TouHO TaKoil Ke NHpolece MOCAEI0BATCAbHOCTH
MHUHepasooGpasoBaHus, HO ¢ 0ojlee OTYETAHUBO BHIPaXKeHHOH (haumanbHOl
30HaNBbHOCTBIO, CBOHCTBEH M MeCTOPOMIASHHSM Malocyab(MHIHOH 30/10TO-
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kBapueBoii ¢opmauuu Cesepo-Bocroka CCCP. Bce 310 mosBoJsier 1oOBO-
pPHTH O TOM, YTO MHHEPAJLHbIE aCCOIHAIHH TPHNOBEPXHOCTHHIX 30JI0TO-
cepeGpIHHbIX MECTOPOKIACHHI SABASIOTCH OJHOITATHBIM KOMIJIEKCOM (OLHO-
crammuitaely, ® nomuMannn H. B. TlerpoBekoil), CBs3aHHBIM C OLHOH
nopiyHeii pacTBOPOB, TpeTepreBaloulell CTalUiHbe IBONIONMH B CBOeM pas-
putiH. IlepeceueHne MHHEPaJbHBIX AaCCOIHALN, HMEOUIMX HEPEexKo J0-
KaJbHBIH XapakTep HAH NPHCYIIHX TOJBKO KOHNKDETHBIM MeCTODOXKICHHSM,
ceMyeT CUHTAThb ClellH(MHKOH pasBHTHA CTPYKTYPHl MeCTOPOMKIACHHH B PYA-
HBIl 3Tan.

OPYJIEHEHHE, CBA3AHHOE C TPAHAUTOMJIAMHI

Ha o6mmupuon teppuropun Oxorcko-UyKOTCKOro ByJKaHHYECKOTO
nogca Hapanay C BYJKAHHYECKHMH NMOpPOJaMH HIHPOKO NpeacTaBJeHbl mo3jiHe-
Me3030fiCKHe TPaHUTOHIHbIE HMHTPY3HBH. B CBA3uM ¢ nocilelHMMH JaBHO
OBLIO HW3BECTHO MOJIHOIEHOBOE OpyleHeHHe. 3a IOCHelHee BpeMs CIHCOK
MOJE3HBIX KOMIIOHCHTOB 3HAUYHUTEJbHO pPaCLIHPHJICH. B somax 3K30-, 3HI0-
KOHTaKTa TrpaHuTOMIHBIX MacCCHBOB OBLIH 06il-lapy}K(:‘,HbI pyianble Teaa C
BOJNL(PaAMOM, OJOBOM, BHCMYTOM, TENIYPOM, IoJuMeTadaaMu H T. 1. He
ABJSETCH HCKJIoYeHHeM H 10ro-zanajHasi 4yacTbhb BYJKAHHYeCKOro 1mosica, rie
TaKXe H3BECTHBHI pﬂ‘3!1-1006‘pa3‘1-lbie pyaonposBaeHdsa — MalHeTHTOBOe, MeIHO-
MOJI-HﬁJ.leHHTDBOE, OJIOBAHHOE H 30J0TO-BHCMYTOBOE. Huxe KpaTKo Xapak-
TEPHIVIOTCA JaHHBle THHA COPYAeHeHHsd, PACCMaTpHBalOTCA BeAVUIHE MHHepa-
Jbl HJIH MHHepaJbHbBIE aCCOIIHAaIIHH.

Marnernrosoe opyjeHesne

I'pannTonasl OXO0TCKOH TpaHOLHOPHT-rpaHHTHON GopMauun odJa-

Iai0T ODHOCHTENBHO BLICOKO[ JKEJIe3UCTOCThIO, O0bIYHO MOBBIIAIOIIEH s B
nosaHux auddepenunarax. Bee nopoabl colepmar O0JblIOe KOJHYECTBO
aKIecCOPHOro MarHeTHTa (rpaHoauoputh 8,6—12,8 xr/r; rpaHuTe 54—
10,9; MmeaxkosepHucTble rpanaTel B amantel 1,0—4,2 ' kr/T) U mosromy
HMeIOTCH Bce NPeAndchlIKH (145 X py/AoreHepupylomell cnocofHOCTH B OT-
HOIICHHH Keae3oopyaenenns. O TOM, UTO TaKHe OCHOBaHHsi He GECNOYBEH-
HBI, CBUIETEJbCTBYIOT HMEIOUIHecs pYIlonposaBieHus Margetuta B OxoTo-
Kyxryfickom 1 XypyHCKOM MaccHBaX, B KOTOPBIX MAarHeTHTOBOE OpYJleHe-
HHe HaXOOUTCsA B CB#3Hu co cKapHaMu. B XypyHckom MaccHBe aKTHHOJMT-
MAarHeTHTOBEIE CKapibl, HHOrZA C [PaHaTOM, Pa3BHBAIOTCA IO H3BECTKOBH-
cTeiM nopoxaMm pudes. Ilaomans, sannvaeMass ckapuaMu, HeBeanka — 103
X100 m. B Oxoro-KyxryiickoM MaccuBe OCHOBHOE OpYyIeHeHHE pPA3BHTO
B H3MEHeHHBIX JdaluTax, AHIE3UTO-TalUTaX aMKHHCKOH CBHTBI, KOTOpPHIE
Apo6JeHbl, HHDBELUPOBAHBl TI'PAHHTHBIM MAaTepHAJOM H ILEMEHTHPYIOTCS
IMHI0T-aKTHHOMHT-MarHETHTOBLIM arperatoM. KpoMe Toro, cpeiu rpaHuToB
H BO BMeNlAOUHX THeHcax mMeeTcs: GOJBIIOE UHCJAO KBapl-MarHeTHTOBBIX
NPOMHIKOB ¢ 3MHAOT-TPAHATOBOH OTOPOUKON. BhIJIEJSIOTCS JiBE OCHOBHbIE
MHHEpaJbHbIe aCCONHAIHE — AKTHHOMUT-3NUI0T-TPAHATOBAA U MATHETHTOBAS.
ManrmerutoBas accoumanys HaJdo¥KeHa HAa aKTHHOIWT-3NMHIOT-TpaHATO-
BYIO, BBIMOJIHAS NMPOMENKYTKH MexIy ee MHHepasaMu M oGpasyd Meakue ce-
Kymue npoxuaxu. KosuuecrBeHHasg poJdb MATHETHTa B CKApHOBHIX oOpa-
30BAHUSAX, PABHO KaK H €r0 3ePHUCTOCTb, BEChMAa U3MEHUHMBA, MOHOMHIHE-
pajbHble Y4aCTKH HA KOPOTKOM HHTEepBaje CMEHAIOTCH DacCesiHHoji BKpat-
JeHHOCTbIO, a Kpymuble (1—2 MM) OKTazApHYeckHe KPHCTAAIbl HEpeiKo
HabaoRaloTed Cperd MHKposepHHCTOH Maccel. Hapaay ¢ KpucraaaamH
Kybuueckoro rabuTyca BCTpeualoTcsl MJacTHHUYATHIE 3epHA MarHeruTa,
CTPYNIMDOBAHHEIE B CHOMOBHIHEIE MJIH BeepoofpasHbIC apperathl. B Takux
caydastx B MarHeTHTe OTMeualoTcs NAACTHHKH reMaTuTa (BHAHMO, Kak pe-
JHKTHl NDH 3aMelleHHH ero MarHeTHTOM). DOoJbHIHHCTBO 3epeH MAarHeTHTa,
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ocobeHHO MeJKHX, COAEPKHT MHOrO4NC/IAeHHble BKIOUEHHS HepyAHBLIX MHHE-
panoB (ckapHOBOH accouuauun?). Bmecre ¢ TeM B OTIEJbHBIX yYacTKax
CKapHOB MarHETHT COAEPKUT BKJIOYeHHA PYIHBIX MHHepa/toB. Muorma ato
MeJaKad, THNA 3MYAbLCHOHHOK, BKPamJACHHOCTL XaJbKonuputa, cdanepura
W IUPpOTHHA, a MecTaMH (Oonee kpynuas, 1o 0,05 MM, yacro ugHOMOpPd-
HbIX O4YepTaHHuil) rajeHnTa, MUPHTA, MHUPPOTHHA H H3PedKa BHCMYTHHA.
B oThenbHBIX 3€pHAX BCTpedaercs Meabuailiasg BKDPAlIeHHOCTH CAMOPOI-
Horo cepeOpa. BEIOUEHHA ITHX MHHEpPANOB HAXOLAT OTPAMKeHHE B COXep-
JKAHHH 3JeMeHTOB-npuMecei, o6HapyKuBaeMElXx B MarHernte (cM. TadJ. 7).
CneXTpoMeTpHYeCKHM H JUTH30HOBbIM METOJaMH B ManHETHTE YCTAHOB-
JIeHBl IIMPOKHE BApHALNH B comep:anuu sonora —oT 0,02 mo 11 r/T.

Hanexo He eaunuyHble (DaKTBl Da3BHTHS ManHeTHTa [0 TeMaTHTY, a
TakKe JdaHubple 0 IPHCYTCTBHH B rpamnTonfax (JIMCSHCKHII MaccHB) KBapIl-
PeMATHTOBLIX KHJI TOBOPAT O BO3MOMKHOCTH MPOSBJIEHHS MKeJe300pyleHe-
HHf HE TOJLKO B BHIE MAarHeTHTAa, HO B 3aBHOMMOCTH OT OKHCJIHTEIbHO-BOC-
CTaHOBHTEILHOTO NMOTeHLHAaJa U B GopMe reMaTHTa.

Mepno-Mona0IeHOBOE OPY/(EHEHHEE

TIpocTpaHCTBEHHO MeAHO-MOaHGAeHOBOe OpYyAeHEHHe PAa3BUTO J0-
CTATOUHO IUHPOKO, XOTA He 0Opasyer cyLlecTBeHHBIX KoHUIeHTpauuid. OHO
uspecruo B Oxoro-Kyxryfickom, Hior-Yanbeiickom u JIncsnckom rpaHUTOHI-
HLIX MaccuBax, rie (HKCHpPYeTcsl OOBIYHO B BHIE Pa3THYHOH MOIIHOCTH
KBapL-MOINOICHUTOBLIX KHJ B TPAHOAHOPHTAX, NJIACHOTPAHHTAX H TpPaHH-
Tax, pexe B NerMaTOHJHBIX THe3ax CpeH MeJKo3epHHUCTHIX rpaHuToB. Han-
Gojee MHTEHCHBHO MOJHOLeHOBOe opyleHeHHe npossIeno B Oxoro-Kyxtyii-
CKOM MaccHupe, IJle OTMeUaloTcs KBapLeBble MHIb MouHocTbio o 20—40 oy,
C KPYTHBIMH (0 2—5 cM) PO3eTKOBHAHBIMH 000COGJeHHIMH MONHOIeHHTA.
HMHTeHCHBHOCTE MOJMHOIEHUTOBOTO OPYIeHeHHs yMeHbluaercs K JIucaHcKoMy
MacCHBY, OJHOBDEMEHHO B 3TOM HampaBJeHHH BO3PACTAET DOJb XalbKoO-
nupHTa. B ofmeM xe MOIHOTeHOBLEIE NPOABASHHS Uallle JOKaJH3YIOTCS cpe-
Al TPaHHUTOB, YeM B PaHOIMOPHTAX M IIATHOTpaHHUTAX.

B pymonposBaeHHsX IaHHOTO THIIA BBEIIEISIOTCA [BE TIOBCEMECTHO pac-
NpoCTpaHeHHbIe accoLHalNH — KBapll-MarHeTHT-MONHONEnHTOBAT H INHPHT-
X aJBKOMHPHTOBAS. :

Keapu-marHeTuT-Moau0AEHUTOBAsT AaCCOUMAUMS TIPH BeAYIIEH poJH
KBapla COCTABJAET OCHOBY BCeX DYIHHEIX Tes. B3auMOOTHOMIEHHS MHHEpa-
JIOB OTYETJIHBO CBHAETEILCTBYIOT 0 (0/iee paHHeM BBIAGJGHHH MoJaHOAeHHTa
H [03IHeM — KBapiia.

Mo1n61eHHT MOCTOSHHO HPHYPOUeH K 3aJb0aHIOBBIM acTAM POMKHJI-
KOB, HO Hepeako HaOJdiofaeTcs M B NPHJICTAIONHX K IKHJIe H3IMEHEHHBIX
rpasuTonnax. OOpasyer meakywo (1—2 MM) paccesHHYIO BKpaI/IEHHOCTb
(JIucanckuit, Hior-Yapbefickuil), BHITArHBAOILYIOCS NapasieibHo 3anbban-
Aawm, Habaronaercs m B Bage Gojee KpynHbIX (1o 3—5 ¢M) rHe3noo0pasHbix
obocobneunit (Oxoro-Kyxryfickuit). B ruezmax upencrasied BeepooGpas-
HBIMH HJH C(EepOoJHTONOLOGHHIMH arperaTtaMi, COCTOSIUIHMH H3 KPYIHBIX
vemyek (or 1X5 MM 10 1X3 cm). Braodenns peaxks (oGHYHO 3TO MarHe-
THT, BHEJPAOMIHACH B MOAHOAeHUT 1o cnainocrh). [loBo/ibHO OegeH MH-
Hepag H 3jeMeHTaMu-npuMmecama (em. tabma. 7). Ilocrossno B HeM oTMe-
yarorcs Jullpb ceuHen (B cpexnem 0,015%) m Bucmyt (0,026% ), Bxoxsuue
B ero cocras, BuauMOo, H3oMopduo. Pexe BcTpeuarorcs Menb H cepebpo
(0,0002—0,0003% ), B @IHHAYHLIX CAYUASX B CJAEIOBBIX KOJHUECTBAX MEIILAK,

ITHpuT-XaJdbKONUPHTOBAS ACCOLUMALUS DACHPOCTPAaHEHa HE3HAYHTEJbHO,
BBLITIOJTHSISE JIHIID UEHTPaJbHble YACTH B KBAPI-MOJHOLCHHTOBHIX JKHJIAX, Ne
ofpasyeT B OCHOBHOM Meakue (l—3 MM) rHeslda, pexe-— paccessHHYIO
BKpanjieHHocThb. [Tuput Gosee paHHHiT 1 MOTOMY OOBIYHO HAXOAUTCA CPeIH
XaJbKONHPHTA, KOTOPLIH H B KOJIHUECTBEHHOM OTHONIEHHH mpeoliagaer Hajg
HEM. B pysonposiBieHHsIX XaJbKOMHPUTEL HECKONbKO pas/IHuaoTcs. ITo
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Kacaercs, TyaBHLIM 06pa3oM, BKpanJeHHOCTH B HEro JPyruX MHHepaJos.
Tag, » xanbkonupure u3 xua Oxoro-KyXTyicKoTo MaccuBa B BHAE BKIIOUE-
HUH NPHCYTCTBYIOT BaJJIEPHUT, H3peaka raqenut. Xanskonupur Hior-YabGeii-
CKOT'0 'MacCHBa COLePKUT IMYALCHOHHYIO BKPANIeHHOCTh NUpuTa 1 chanepi-
ra OBaJbHOH H Jamnuatodl (ropMbl. Bo BKpameHHOCTH cdajepuTd, B CBOKO
ouepeb,— Menbyalilliie TOUEUHBIE H HNOMBUATHE BKAUEHHS XaJbKOUupura,
nst xanpkonupura JIIOCAHCKOTO MaccHBa xapaKkTepHa accoluamnus ¢ GopHi-
roM. [locaenuuil npuypoden, B OCHOBHOM, K NepHdepHUeCKHM YacTSM THE3
XaJdbKOIIHPHTAa H HMEET OBaJjbHble ouepTaHHA. DOPHHT COBMECTHO C Xa/bKO-
nuputoM O6pasyer CTPYKTypy pacnaia (doto 14), yacTHUHO MOABEpIKeH-
HYIO THIEPIeHHOMY 3aMellleHHIo kopeanunnoM. O6pasoBanne JaHHON accolia-
LHH B MPOKHIKAX CPEJH IPAHOLHOPHTOB CBHAETENbCTBYET, BHIHMO, O CPaB-
HHTEJbLHO BBICOKOH TEeMIEpaType OTN0XKEHHS AAHHOH accomuanuu. Xaabko-
NEPHUT H3 3TOM acCOlHAIHKU 30/I0TOHOCEH H COJAEPXHT IMpUMech BHCMYTa, MO-
anbjaeHa, UHHKa, cepebpa (cMm. Taba, 7).

IMo \naHHBIM 3010TOCMEKTPOMETPHH, OTMEYAETCsl MOCTOAHHAS, HO ydoras
sosmoronocHocty (0,03—0,3 r/T) pyaHbIX Tea ¢ MEIHO-MOJHOAEHOBOH MuHe-
panauzanueil. 30J0TOHOCHA 3/eCh TAK:Ke M MO3LHsis TeHEpallls MAarTHeTHTa,
aCCOLMHPYIONIAACH B LEHTPAJbHbIX YACTAX KU C HMHPHTOM H XaJbKOIHPH-
TOM H CoJepxaumas HX MeJbYaillylo BKpalJeHHOCTb. [[HTH30HOBEIM Me-
TOAOM B MarHeTHTe ycranosaeno 11,2 rfr zoaora.

Pasnuunoe mo/soxeHHe MeZHO-MOTHGIEHOBOrO OPYWICHEHHST IO OTHO-
WeHHO K IPanutToniaM, a TakKe HeCKOJbKO MeHsoUifecs accolualuy nos-
BOJISIIOT JONYCTHTH, YTO B mpolecce (GpopMHPOBAHHA MacCHBOB MOJIHOAEHOBOE
OpyAeHEHHE MOIJA0 NPOABHTHCH HeoanoKpamHo. C IWIarHOrpaHHT-TPaAHOLHO-
pUTOBOH (asoil (GopMHpPOBaHHS CBA3aHLl, BWINMO, MEJIKHE, Majo pacnpo-
cTpaHenune, HO GoJiee BLICOKOTEMIEpaTypHBIE KBapPU-MOAUCASHAT-XaABKO-
THPHTOBbIE NPOMXHIKH, a ¢ NPAHUTHOH (ha3oii — GoJee HHTEHCHBHOE MOJHOG-
IEHOBOE oOpyldeHenue, (UKCHPYIOUleeCH B NOrMATOHAHLIX DHE3TLAX Opexu
TPAHHTOB H B KBapLEBLIX XKujJax.

Ouropsinmoe opyneneHne

HspectHo moxa Jalp B HekckoM TrpaHUTOWIHOM MacCHBe, Tile
NpeACTaBJeHO CepHel KBapl-CyJb(UAHBIX KHJ, JOKAJH3YIOUIHXC B Y3KOMH
noJioce BOCTOYHOTO IHAOKOHTAKTA MacCCHBa CpeaH I‘peﬁ3eH‘H3Hp0Ba'H.HbIX rpa-
HATOB. 3a HX mpeaedabl, B ABYCIIOAAHLIC TPAHUTLI H IIOPOJbLI 3K30KOHTAKTA,
opydeHeHHe OOBIYHO He pacipocrpausiercs. Pymisie Tesa B OO/NbIIHHCTBE
cBoeM HMeloT asumyT nafienusi 180—200° u ouenp MOJOTHE YrJbl TaJXeHHS
25—55, B HCK/IIOUMTENBHEIX cayyasax 75° Ilomornmu yraamu naieHus obaa-
4T U GoJee paHHHe HMHJIbHBIC aNJIHTbhl H IIerMaTHThHL. MOI_LL}[OCT]: PYAHBIX
Tes KoJeGJeTest OT [epPBBIX NeCATKOB CAHTHMETPOB Jqo 1—2 M, BHIUMas mpo-
TsiKeHHOCTh 10 50 M. KonuuecmBo cyiabGhmloB B KBapLEBLIX KHJ1aX BapbH-
pyeT B 3HAYMTEJbHBIX TIpellesiaX, HO B Cp@IHOM He TDEeBBILIAET 3—5% wu
HMeeT THe3l0BOil xapakrep pacnpeieneHus. [lo maHHbBIM Makpo- 4 MHKpPO-
Habalodenui, BLWlENAOTCA CJAEAYIONINe MUHEpadbibie acconmaunuu: 1) xac-
CHTePUT-KBaplleBas; 2) NHPHT-apCeHONHpPUT-KBapliepad; 3) NUPpPOTUH-Taje-
HAT-canepurToBas ¥ 4) KBapu-kapOoHaTHad.

Kaccmepm-xnapueaaﬂ accouHauuss BCTpeHAETCA [AOBOJLHO DPEIKO H
ﬂpOCTpaHCTBeHHO cogMmerntiea ¢ m{pm-apceuonﬂpm-mapueaoﬁ, KOTOpOﬁ QOHa
neMeHTHpyeTcsi. Kaccutepur mnpejicrabien HIHOMOP(HLIMH 3epHAMH pas-
MepoMm a0 1—2 MM Kaxk pacceAHHBIMU, TAK U CCPYNIUPOBAHHBLIME B MeJTKHE
rHe3na. B ruesgoodpasHbix 000cobieHHsAX OH OOBIYHO APoOJeH H HHbe-
LLHpOBaAH AKBapLL--Cy.IIbeH.‘H,HbI'M ‘MaTrepuaJioM. Fpa‘Hn OTIAEJBHBIX KPHCTAJIJIOB
HCIBITEIBAIOT (KOPPO3HIO CO CTOPOHBLI apCeHOMHUPHTA, pexe mupurta. B 06ocos-
JIeHHBIX 3epHax KacCHTepHTa, HallpDOTHB, OTMeudlOoTCs MeJaKHEe (TblCFl’«I.Hble

J0JH  MHJAJIUMETpa) poMOOBHIHBIE BKJ/IOUEHHSI apCeHOMHpUTAa Haubo.ee
panHeill renepaiiim,
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Ta6auuwa 5

Cocras munepanos w3 Hekckoro pyaonposizacuus onopa®
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* Anaaunszul

Mupur-apceHONUPHT-KBapueBas accouua-
UM pasBHTAa HAHGO/NEe IIHPOKO H IMOBCEMECT-
no. Croxkena OHa, B OCHOBHOM, MOJOYHO-Oe-
AbBIM  KpynmHOKpHCTanauyeckum (0,5—2 mwm)
KBapleM, COfep KalliM THe3/la, peKe NpoxkKuI-
KOBHAHBIE 00OCODNEHHA U PACCEAHHYIO BKpal-
JEHHOCTb NHPHTA H apcenonuputa. Pasmep
rHe3M0006pasHbIX 060CO6IeH I CYIbPHAOB 10-
cTiraer 3—>5 €M, a OTAENbHBIX 3epeH 2—3 MM.
[lo cpaBHEHHIO ¢ TMHPHTOM apCEHOMHPHT Ipe-
ob6aamaer M TO BpEMEHH HECKOAbKO Oonee
pauiiii, a MOTOMY 3€PHHCTHIE arperatbl MHpH-
Ta COAEPrKAT BKJIOUEHHS ero HAHOMOPHHBIX,
pomboBiAHBIX 3epeH. Ecau cpasuuth coctan
AaHHBIX cyabpuaos (raba. 5) ¢ cyandu-
JdaMH M3 PYAONPOABICHU[ TaJjeHurt-chaiepu-
TOBOTO THIA 30J0TO-cepedpsaHoil (opmaiin
(raba. 4), T0 MOXHO OTMETHTL HX HpE3BbI-
uaifHoe CXOICTBO, KOTOPOE BbIpayKaercs He
TOMbLKO B 61H30CTH UX (OPMY.I, HO U B cOjlep-
HKAHHU BTOPOCTENEHHBIX 3M€MEHTOB — HHKES
# BHcmyTa. 1o 1aHHBIM 30J10TO-CHEKTPOMET-
PHH M JHTH30HOROTO ONpEIENIeHUs, IKHJIbI
Hexckoro MacciBa MOCTOAHHO COACPHKAT
0,01—0,1 r/r 3oaora. ConepxkaHue ero B ap-
CeHOMUpPUTE HECKOJLKO Bbime |—5 rfT.

Mupporuu-ranenut-chasepuTorast  acco-
HHalKs pa3BuTa JokaabHo. [lpocTpaHcTBeHHO
COBMEIEHA C TIHPHT-apCEHONHPHT-KBAPILEBOI,
Hapejka BcTpeyaercss obGocobaeHuo. [{puypo-
yeHa OHA K MEIK3EPHOBBIM NMPOMEMKYTKAM KBap-
1a H paHHHX CYJb(HIOB, TPOH3BOISA MO OTHO-
IIEHHIO K MOCJAEIHHM KOPpPO3HOHHOE BO3ACHCT-
Bue. Kpome TOTrO, B NUpHTE H apCEHONPHTE OT-
MEualoTCsi MHKPOMPOCeUKH STHX MHHEPAJOB XO-
TSI TUPPOTHH B TO e BpeMsi 06pa3yeT B apceHo-
NHPHTE MEeJIKYI0 H30METPHYHYIO BKPaMJIEHHOCTD,
oTHOCsiNLyiocsl K GoJiee panHUM BbIIEJEHUAM.

B3auMoOTHOLIEHHS TTHPPOTHHA C MHHepa-
JaMH  3TOi  accolHalHH JOBOJhHO PasdHo0b-
pasnul. Oun obpacraet chaJepuTom, raJeHHTOM,
o6pazys ¢ HHMH TecHble B3aHMONpPOpPACTAHHSA,
nabalofgaercs B casepure u rajqeHure B BH-
e MEJKOH BKDPAIJIeHHOCTH, a TaKMKe MHKPO-
npoceuer, cexymux chanepur. Bee 310 cBuie-
TENLCTBYET O €ro JJIHTEJIbHOI, PACTAHYTOH BO
Bpemenn kpucraanusanuu. [lo cBoemy moso-
JKeHHIO W B3aHMOOTHOIIEHHID € MHHepalxaMu
OH HMEer MHOro ODIIHX 4epT C NHPPOTHHOM
KaccHTepHT-CYIbGHIHON dopMalim,

Yro KacaeTcs XHMHYECKHX aHaJH30B
canepura u raaenuta (cM. Tabd. 5), 170 no
CBOEMY COCTABY M KadecTBeHHOMY HaBopy 3Je-
MeHTOB-nipHMeceit (cM. Taba. 7) — npu HEKo-
TOPOM KOJHHECTBEHHOM PasaHYHH — OHH HMe-
10T Y4epThi CXOJACTBA C OJHOTHNHBIMH MHHEpa-
JaMu  3oja0To-cepebpsnoi  dopmanun  (cMm.
ta6a. 1, 3). Buecre ¢ MHHepanaMmMu AAHHO



accouHanny, B He3HAYHTENbHBIX KOJIHUECTBAX, HO MOCTOSIHHO BCTpevaloTcs
BHCMYTHH M CAMOpPOXHBIA BHCMYT. BHCMYTHH oTMeuyaeTCs MNOYTH HCKJIOYH-
trenbio B canepure (mo 0,1 MM), pexe B HHTEPCTHLHAX MEKIY €ro 3ep-
Hamu. CaMOpPOAHLI BUCMYT B BHJ€ OBaJbHBIX BKJIOYEHHH, pasMepoM B CO-
Thie — TLICAYHbIE J0JH MHAJHMETpa, HabJlojaercs cpell MEJKHX — H TOJib-
Ko meakux (0,2—0,3 MM) — Bhile/ICEHHI TaleHUTAa MM [JIACTHHUATBIX 3€PEH
pucmMyTina. CooTHONIERNE MEKAY CaMOPOAHLIM BACMYTOM H BKJIOYAIOULHMH
erc TraJeHHTOM H BHCMYTHHOM HaxoAaHuTcs B nperenax 1:1. TlopoGubie
BK/JIIOUEHHsI BHCMYTa B TaJeHHTe OTMEYAJHCh B PYLONPOSBJIECHHH Y3IMIAX-
ckoro maccuBa ([punGepr, Baxapes, lamsinun u ap., 1970). Taxue xe
B3aHMOOTHOMIEHHsT (C BHCMYTHHOM) 3a(HKCHPOBaHbl HAMH B HEKOTOPbIX
XKuaax cpean rpanutonoB Hiot-YVabGeiickoro maccusa ¢ pasBUTBIMH B HHX
accouuanusaMHi, aHaJOrMYHLIMH OMHMCAHHBIM, HO 0Oe3 KaccHuTepHTa M 3HauH-
TeIbHO 00JblIEH POJbI0 XaJdbKONHPHTA.

3OHOT0-BHCMyTOBOB opyjeHenue

O6unapyxeno B Oxoro-KyxryfickoM rpaHuTonaHoM wmaccuBe. B
OHOTHTOBLIX TPAHHTAX OTMeYaeTcsl KpPyNHbl KceHoGaoK rabbpo-HOPHUTOBOTO
coctaBa. Ha 3ToM yuacTke oTMeuaercsi 10BOJbHO mMomiHas (50—60 M) zona
H3MEHEeHHs, 3aTParuBalollas Kak TpaHHTLl, Tak H NOPOAbl KceHo6JIOKa.
B 3omne B 6OJbIIOM KOJHYECTBE BCTpeuaioTess Mesakue (2—3 cM) Cyib-
(uaHbIe TMPOKUAKH, GoJjiee MOULHbIE KBapIL-Cyb(H/AHbBIC KHALI H JHH30BH/L-
Hble 30HKH OKBaplleBaHus H cyab(uausaunuu. I'maporepmanbHbie o6pasoBa-
HHS B GOJIBIIHHCTBE CJy4yaeB HMEIOT COTJIACHOE C 30HOH CeBepo-BOCTOUHOE
(40—50°) npoctupanne. B HHX BbIEASIOTCA TPH MPOLYKTHBHbIE MHHEpab-
Hble accolHalHH — KBapIl-apceHONHPHTOBAs, 30J10TO-BHCMYTOBA H KaJblLH-
TOBas.

KBapu-apcenonupurosas accouuaums Haubojee pasBHTa, COCTABJAN
90—95% oOT KHILHON MACCHl PYAHLIX TEJ NPH PE3KO U3MEHUHBBLIX KOJHYE-
CTBEHHDLIX COOTHOIIEHHSX KBapua ¥ apceHonupnrta. HanbGojsee paHHuM MH-
HepaJoM sBJASI€TCS (KBapll, CJaralolyii 3aJp0anioBble HYacTH XKHJI M 11pO-
AKHJKOB. Bejaean 3a mecToBaTHIMH KPYNHO3EPHHCTHIMA T0JI0CAMH  KBaplia
OTJIAraloTcsl KBAPL-apCeHONMHPUTOBbIE H APCEHOMMPHTOBLIE MOJOCH. B KBapii-
apCeHOMUPHTOBLIX TOJOCAX aPCEHONHUPHT IIPUYPOUYEH K MexK3epHOBLIM IIPO-
MexyTKaM KBapua. Paamep sepen u xBaplla M apCeHONHPHTA B CPELHEM CO-
cTaBjasieT 3—5 MM, pexe OMycKasich Hi)Ke, HO HepeAKO M TPeBBILAET HX.
O6a wuHepasa HecyT cinabble caedbl KaTakaasa. [lo paHHbBIM crneKkTpasbHO-
FO aHasnu3a, B KBaple MNOCTOSHHO OTMEYaeTrcs (CBHHell, BHCMYT, Melb, Ce-
pebpo, B KOJIHYECTBAX OT TBICAYHBLIX [0 COTHIX JoJeil nmpouenta. Ias apceHo-
nupura (eM. Tabj. 7) xapaxrepHo npucyrctsue (B %) kobaabta (B cpenHem
0,017), nnuxa (0,011), mean (0,015), Buomyra (0,004). 3aduxcupoBanbl
TakMe CBHHEI, 0JIOBO, CypbMa. 3a MCKJIIOUeHHEM BHCMYTa, MHHEpaloB, CO-
JepKaliux BblLIENepeYHCcAeHHbBIe 371eMeHThl, He BCTpPeuYeHo. PasnuuHbIMi
BHAaMH aHaJjiH3a YCTAHOBJEHA 30JIOTOHOCHOCTL APCEHONMHDHTA B Tmpejesaax
1—20 r/fr.

3040TO-BHCMYTOBAS acCOUMAUMA BCTPEUAELTCH CNOPAJAMUECKH CPEIH
NPOKHJAKOB IIECTOBATO-JPY30BH/AHOIO KBaplla, BHINOJHAS B HHX HHTEp-
CTHIHH, a TaKxkKe B H3IMeHEHHOM rpaHuTe (OKBapleBaHHe, MYOKOBHTH3ALHs)
B BHJe pacCesHHON BKpanJgeHHOcTH. KoMmiekc BHCMYTOBBIX MHHEpPAJOB
NpeJcTaB/leéH BHCMYTHHOM, TeTPAJMMHTOM H BepJHTOM, HAXOAAULHMHCSH
Mexy coboli B OYeHb TECHBIX CpaCTaHHAX.

BucmyTtur HauGosiee paHHHH H HaMMEHEE pacnpoCTPaHEeHHBI MHHEpas
B accouuauud. B Bule miacTHHOK HAM KaeMOK HabJal0IaeTcss Ha cTeHKax
KBapileBLIX MYCTOTOK.

TerpagnMHT BCTpeyaeTcss vallle OCTaJbHbIX MHHEPAJ0B, OTMEYAETCH
TaKKe Ha CTEHKAX B KBADUEBbIX MJH KBapI-MyCKOBHTOBBIX IyCTOTKAax.
Cocrour u3 arperata cpaBHHTeAbHO KpynHbix (0,01—0,1 mm) 3epen.

8* 115



£ % [lo pamHBIM peHTreHOrpaMMbl (CM.

4 - Taba. 6), OH HECKOJBKO OTIHYAETCH
62 //"‘;‘ OT TeTpagHMHTa, TPHBEAEHHOTO Y
| = B. H. Muxeesa (1957) u B cnpaBoy-
o HITKE «MIEHEP&JH:I» (1960), Goabmeit
| : BEJHYUHOA MEZKIJIOCKOCTHBIX paccros-
o HHI, npHYeM o0O6sacTb PEHTreHorpam-

> Ry Mbl ¢ OOJBIIMMH yraamu oOaajgaer
. M\ﬂ MEXKIJIOCKOCTHBIMH PacCTOSIHHAMH,
e o A CXOAHBIME € TAKOBEIMH JJIsi TPIOJHH-
7 "_;:f: ruta. XapakTepHO, YTO COBMECTHO C

“ " i s 59 aw e owsy TCTPAUIMHTOM OTMEUAIOTCS CpacTa-
HHS MUHEpa/ad, o4YeHb OJH3KOro Io

Kpusbie mucnepein orpaenns rerpagmyy- CNTHICCKHM JIQHHLIM H  OTHOUICHHIO
T4 W BEpJaHTa. K XUMHUYECKHUM pEeaKTHBaM, HO IIpH MO-

JUPOBKE IOCTOSTHHO AMOLLEro HEpPOB-

Hyl0, MEPOX0BaTyI0 NOBEPXHOCTb. BBHAY Masoro pasmepa suifeaenuii (0,05—
0,08 MmM) mmarnocTHKa 3TOrO MHHepaja 3aTpyauuTe bna. OTHomenne TeTpa-
AUMHTA K peaKkTHBaM auHaJoruuno npueenennomy I1. Pammopom (1962).
HanGonee nokasateabubiM AnarHoCTHRECKHM peaxktupom siBasercs FeCla,
KOTOPLIM MHHEpaJ TpaBHTCs Jaxke npu caaboit 5%-Holl KOHUEHTpAllHH.

Ilepupepuyecxne yacTn arperaTos TeTPAXHMHTA, MPHICraOL[He K
CTEHKaM NyCTOT, MOCTOSIHHO COAEPIKAT ClelH(pHUeCKYIO, COBEPLICHHO Kpyr-
AYI0 BKPAJIEHHOCTh XaJdbKOMHPHTA © nUppoTHHA. [IpuueM mnociemHHil
alle BCTpeYaeTCst B TeTpaJHMHTE CPelH H3MEHEHHOTO IpaHHTa, a XalbKo-
IIPHT B KBapIeBBIX XuJAaX. Pexe ormMeuaercs HX COBMECTHOE IPHCYTCTBHE.
HMurepeco, uto BKpamaennocts uMeer CTYCTKOBHIH XapakTep pacupelene-
HHA W HE 3aBHCHT OT TPanyll 3epeH, HepeJKO TMepeXofs H3 OLHOrO0 3epHa
TeTpanuMuTa B Apyroe.

Bepaur na rtepputopun Cesepo-Bocroka CCCP noka mne oGuapyiKe,
XOTS B JAHHOM pYAONPOSIBICHHH PACHpOCTPaHeH MOBObHO miHpoko. OH
BLINOJIHSAET LeHTpaJbHble YacTH TMYCTOTOK cpeiu Terpaanmura (doro 15)
H B OTJHYHE OT MOCAE[HEro MmoYTH He COMEPIKHT BKJIOUCHHH APYrHX MHHe-
panos. Ilo cpaBHeHHIO C TeTPAAMMHTOM Yy HEro 3HAUHTEAbHO OoJblias OT-
pakarelbHast CHOCOOHOCTb, OH BRITJIAIUT OoJiee KeJATbiM, JdaKe HEeCKOJIbKO
KpeMoBaThIM, M o0Janaer HeCKOJHKO MEeHbUIHM JByOTpaxeHHeMm, XOTH B
CKPEILeHHBLIX HHKOJAX OTUETJHBO aHH30TpomeH (cM. pucyHok). Pentreno-
rpamma (Taba. 6) Bepanra cxoana ¢ takosoili, nprsoiumoii M. C. Caxa-
posoit (1972). Boaee Toro, cocraB M3y4eHHOrO BepaAHTd, NOJYUEHHBIH
H. B. Jleckosoit #a Mmuxposouge MAP-1—Bi;2Te, omBeuaer cocraBy
BepanTa mecropoxaenns Hdapacyn — Bijgs—1,14Te (Caxaposa, 1972).

CrnexkrpalbHblil aHalus cMecH BHCMYTOBBIX MHHepaaoB (Ttada. 7), mo-
MHMO OCHOBHBHIX sjemenToB Bi u Te, mokaswiBaer 3HauynTe/]bHOE KOJAHYECTBO
ceunna (oxono 1%), Heckoabko Menbmie cypsmbel  (0,035) u cepebpa
(0,075%), BxOZ#mUX B COCTAaB TE/NIYPHIOB B KauecTBe H30MOpdHON mpu-
mecH. KpoMe TOro, o6HapyXHBajOTCs YCTOHUMBLIE COMep:KaHHdg MeLH, MO-
aubpena, sonora (20 r/r), HHOrZAa MBIILAKA H OJOBA.

3040T0 oTMEuaeTCs JHIIb MHKPOCKONHYECKH, B TECHOH accomMalHH ¢
terpagamMutoM (dono 16). IlprypounBasice K IMIACTHHYATHIM BbLICTEHUTM
MOCJEAHEr0, OHO MMeeT B OCHOBHOM YIAHHEHHYIO (opMy 3epen paszMepoM
B COTBHIE — JIeCSITHIE A0/H MuaauMerpa. Ouenb penxko Benpeuyaercs obocod-
JeHHo B KBapue B Buje n3omerpuunbix (0,01—0,05 mm) 3epen. B pane cay-
yaes HabMIONaNUCh KAEMKH BOKPYT 'MEJIKHX BKJIIOUCHHH BHCMYTHHA H THP-
poruna (¢poro 17) B rempatumuTte. IToxa ne oGHapyKeHO cpacTaHHil 30710Ta
¢ BepauTOoM. Bee 370 rOBOPHT O CPaBHHTENbHO Y3KOM BPEMEHHOM AHanasoHe
oTnOXKeHHst 3010Ta. Bojiee KenToBaTas OKpPacka 30/10Ta 10 CPaBHEHHIO C
TaKOBBIM 30J10TO-cepebpanoil dopManun CBHIETENLCTBYET, BHAUMO, 06 OT-
HOCHTEIbHO MOBBIUEHHON POOHOCTH era.
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JIHTEPATYPHBIM HCTOYHHKAM)

Tabaumab
Pesyabrarsl PEHTreHOMETPHYECKOTO ONpefeNeHHss MHHepaJoB (mo aBTOPCKHM JaHHBIM M

AKanTHT (APreuTHT) Iecent TeTpaguMuT Bepaut
Pynonposs- Matoon Pyponposip- " Pyponpo- Pypmonpo- Curanois
et R R s | R | e

I d/n 'f din 1 d/n i d/n I d/n I d/n ¥ d/n 1 d/n

— - 13,91 —| —10,5]17,12 — 2 (4,94 | — — 4 (3,98
Loy v B T el 2 B0 ) ] TR =l | 4,52 34,72 | — — | 513,62 23,34
6 (3,08 8 [3,07 | 2 4,15 — | — 4 (3,67 113,64 ] 10 (3,29 | 10 18,25
8 12,85 8 [2,81| 2 |3,88/| — || — 21345 | — | —| 2] — | 23,05
3 12,67 6 (2,66 - — | 0,5 [3,73 2 13,81 113,24 1 (2,64 212,61
10 |2,60 | 10 [2,58 ( 3 (3,31 (0,5(3,39 |10 (3,12 | 103,10 | 8 (2,48 | — | —
9 12,44 | 10 |2:44 ] ‘5 3,222 3,18 — 212,76 6 2,89 | 812,37
T 12,37 9 [2,37| 8 [2,99 |6 - (3,00 12,67 — 2,241 31292

L [2.95 10— — 9 [2,88 |8 2,86 2 12,54 3 12,59 3 1| =

- — 7 12,20 2 12.738] 0.5112,79 7 (2,28 5 (2,28 2,03 2 (2,00

3 12,17 | — = = —10,512,68 | — s 32,16 4 ] — -
il Dt ) (S S b2 ) R 1 s T 2044 1 72,138 & 1211 111,844 1 |1,825
— — 4 11,99 | 10 2,30 110" [12,30 | — — 4 11,963| 5 |1,807| 1 |1,658
3 (1,97 5 [1,96 Sl o] [ 2,24 3 1,943 - 4 (1,631] 1 (1,615
- — 4 1,905 4 (2,20 | 2 2,19 | — — 4 11,916] 4 [1,490| 5 (1,478
St e 4 1,865 5 [2,14 | 6 2,14 | — — 111,819 1,418 1 (1,454
2 1,845 — | 3 [2,04|1 (2,00 —| — | 1/|1,766] 3| — | 1 (1,388
4 1,720 7 ([1,720f 3 (1,940 3 1,951 4 [1,757| 4 (1,747 1,314] 2 (1,303
— 5 (1,68 — — | 0,5 1,920 1 |1,652| 4 (1,640 2 — 111,274
— | 4 [1,54| —| —|0,5 (1,840 — | — [ 2|1,601] 3 (1,110 1 |I,182
— | — — | — — | — | — — — | — — | — (1,082] 1 [I,080
— 4 |[1,51 2 (1,784 — | — 3 |1,556| 2 [1,551 — 1 {1,050
— 3 (1,475 — |1 1,766 1 |1,504] 1 |1,506] 2 [1,005] 1 |I,004
— 5 |[1,46 — | 0,5 (1,729 3 (1,470 — 1 (0,946
— 24 1,44 | 3 li:701 s — | 3 (1,439 1 |0,866

— 11,0 |1,6%0 —" 211,493

— [ 0,5 |1,581 - - 3 |1,347

2 |1,652| 0,56 |1,540[* 5 |1,300{ 5 |1,292

3 [1,450] 2 1,443 4 (1,258 3 (1,254

— | 4 1,385]  3:}1,230 =

— | 0,5 |1,337| 5 |1,216] 1 (1,216

. 3 (1,312] 2 1,302 — | 5 (1,207

| — |1 [1,274 — | 1 [k 181

25 12521 1,243 1 (1,098 —

— | —|0,5](1,189] 4 {1,055 1 (1,080

—_ 2 (1,051

511,012 4 (1,012

3 10,985 =

210,979

2 10,962

3 (0,941

3 (0,914

410,908

4 10,839

4 10,823
NMpumeuanne Verosus cvemxn: H—35 kB; I — J2—14 MA; Fe — antukaros; xamepa PKI;

D —57,3; doGp — 0,1 MM,

OrHonrenns pazanyHeIX THHOR OpY/leHEHMA
K MarMaTu3My H MEKTY €000ii

MuorooGpasiie TUNOB MHHepasM3aUuH, UIBECTHHIX B TMpejerax
3K30-, SHIOKOHTAKTOBOH 30HBI MHTPY3HBHBIX TeJ, HeH30ekKHO NMOPOKIAeT BO-
IIPOC: KaKHEe CBfI3H CYHIECTBYIOT MeMKJAy OpyJeHeHHeM H ManMaTHYeCKHMH
00pasoBaHHAMH, SIBJSIIOTCA JH OHH-TEHETHYeCKHMH HJIH NapareHeTHYeCKHMH?
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Ta6anna 7
IneMeHTLI-NIPHMECH B MHHEPANAX PYAONPOSBIEHHH, CBA3AHHBIX ¢ TPAHUTOHAAMH

Opynenenue
& MarHeTHTOBOE ME“HO'HOHHGI‘&HQBOE OJIOBAHHOR 3011070‘3“(331}’70503
5
‘% Marnetur (6)* | Maruetnt (4) Mom(nqﬁ;:[eawr X:;n;::;u()?;l— ApceHonupuT (2) [Tuput (2) Ceanepnr (2) Hﬁgﬂa—) Ksapuy (6) Apceronupur (3) Te'rp&n)umm
0,1—0.2 02-05
As A i ca. (1) 2 >1 NETE) 005(1) | 0,05 | G >1 ca. (1)
0,02—0,05
Sb — _ e T ey oy prad 0,2 - Ca. (1) "‘W
Au o o 0 0,002 1 = 0005(1) | — i 0.002(2) 0,002(2)
0,005—0.,5 000505 | 0001—0,01 i 0,3—0,5 0002—002 | 0001—0003 |0,001—0,003
M5 023(® | oo0a@) | %002 | 0.002(1) 0003 | Ta@ | | 00068) 0,00203) 0,002(2)
0,002—1,0 0,001—0.05 0,005-0,02 0,001—0,005 0,001-0,02 | 0,001--0,02
bl 5@ 0005(2) | =5015(@) T 0,012(2) o 0,003(2) |~ | D011(6) 0,01(2) qrk
0,002—0,007
Sn| Ca (1) — B Ca. 0,005(3) — = 0,2 e 0,002(1) Ca. (1)
] 0,002—0,05 0,002 0,003 0002—0,02 | 0,003 0,005
B T — 0050 0,085 4 0i0052) s 0,0025(2) | % | 001500 0,004 (3) >1
Mo i 0,005 (1) > | 0,002 iy e ks o ik Ca. (1)
00005002 | 0,0001—0,01 0,0001—0,0002 | 0,00—0,05 |0.003002 | — |00001—0002 |0.0002—0,02
15,0066 D,004(a) | 0:0002(2) =1 10,00015(2) 0,035(2) | 0.0115(2) | 0,005| 0,0008(6) 0015103 0,005(2)
0,0001—0,002 L 0,0002—0,0005 0,05—0,1
A\ ooy | 0002(1)  |00003(2) | 0,005 |0,0002(1) ca. (1) C1(2 | 0.02 |5ommssmE | 0.0001(2) i
002005 | 002—02 : 0,003—0,02
ol SoEE) 0.085(4) s i i ot SRS Fat e 0.011(2) i
! 0,001—0,05
Co|l cu (2) 0,02(1) o e T il e b B 0017(3) i
| 0,001—0,005
L 201-0.006_}' 4anza 1 % ol 0,002(1) | 0,001(2 i I 0,001 (2 i
Ni 5.00%5(4) (2) (1 (2) 1(2)

* QObosuawenns cMm. B taGa, |,




Ins pewenns ganHoro Bonpoca nanbojee 6JarofaTHbBIM OOBEKTOM SB-
asremest Oxoro-Kyxryitckuit maccns. Ha ero npuMepe ¢ mpHBIedeHHEeM JdaH-
HBIX MO JPYrHM MAacCHBAM Mbl MONBITAEMCH [I0KA34Th 3TH CBA3M.

B zone 3K30-, snzokontakta Oxoro-KyxTyiickoro MaccusBa H3BeCTHBI
NposBAeHHs] MarHeTHTOBOIO, MOJUDISHOBOTO, 30J0TO-BHCMYTOBOTD H 30.0-
To-cepebGpanoro opyileHeHus. Hawubojiee OTUETNIHBO MPOABAAIOTCA TpsIMbIe
reHeTHUYECKHE CBSI3UW C TPAHMTOWIAMH /ISl MAarHeTHTOBOIO U MOJIHGIEHOBOTO
OpyAeHeHHA. DTO NOATBepIKIAeTCA IeabiM PajioM (aKTOB, TJIaBHBLIM H3
KOTOPhIX AIBJIAICTCS CKBO3HOH XapakTep pa3BHTHA MarHeTHTa 4 MOJuOAeHHTA.
Ecan npu 3ToM 1Jsfi MarPHETHTAa CBOHCTBEHHO HEPaBHOMEDHOE CoOJepiKaHne
B KamlToi Pa3sHOBHAHOCTH TPaHHTOHIOB, TO 'KOJTHYECTBO MOJ’IHIﬁ.IleH‘HTa 3a-
KOHOMEPHO YBeJHUYHUBAETCH K No3AHuM AHd]epeHuuaTaMm. 3aTo B cojepxa-
HHH 3JeMeHTOB-TIpHMecell B MarHeTHTe OT PAaHHHX K MO3AHUM (a3zam H manee
K XHIbHBIM 00pa30BAHHAM BHIABJISIOTCA TEHAGHIHH YMeHLIIeHHs cOLepiKa-
A Mapratiia, BaHallHA, XpoMa H BoO3pacraHue CBUHUIa, MeIH, LHHKA
(taba. 8). B maruernte M3 nos3gHux auddepeninnaToB Colepanue 0J0Ba
BO3pacTaeT, HO Pe3KO majaeT B MArHEeTHTAX H3 KHJL. STH TEHJEeHI[HH B H3ME-
HEeHHH COIIE‘p)KaHHfi 3J‘IEMBHTOB-‘I'IPJHMECE]':1 -HabAOnaIoTCs W ANS MaTHeTHTOB
JAPYrHxX MAacCcHBOB. Cnpe,zuﬂ Pa3BHTHIX B MacCHBE MHOTOYHCJAEHHBIX II€rMaTo-
HIHBIX 00pasoBaHHi OTMe4d/ioCh COBMECTHOE [PHCYTCTBHE MarHerdra o
mosnndaenura. INocnenuuii, xpome toro, GUKCHPOBAJICH B KBAPIEBHIX Cepalie-
BUHAX allIMTOB M alJHT-erMaTHToB. Bce 3TH JauHble CBHAGTENLCTBYIOT O
NpSMOH TeHeTHYeCKOoH CBA3H MarHeTHTOBONO M MeJHO-MOJHOIeHOBOro Opy-
JeHeHHs C TeM MacCHBOM NPaHHTOWIOB, B 30HE 3K30-, 3HIOKOHTAKTa KOTO-

Tabanua 8
JNAEMEHTHI-NPUMECH B MarHeTuTax W3 rpauutonaos Oxorckoli TrPaHONHOPHT-TPAHHTHOR
thopmauun
Maccus

OxoTo-KyxXTyilcKHit Jlucsnckuti Hiwor-Yas6eiicknit |Hexexuit

et I'pano- iroapy- §§ Keapuenbie (roayomno- ( Tpanwtst (Cpanomuo- | TP2- | Ipanu-
wiopma (5| 25 | mnopem (A | TS | e (@) [ merw | 126

£32 1

o 011 0,29 | 0,18| 073 | 051 | 066 | 07 |09 0.7
6 12 10 3 11 10 3 6 2

Ph 0,004 10,0035 (_}_O_J’ 0,003 0,0033 { 0,0033 { 0,0037 {0,0037| 0,004
2 9 6 1 3 10 3 2

Sn B 0,011 (0,001 T 0,0015 0,007 0,001 (0,023 0,017
10 1 2 1 1 3 2

b 0,083 [0,045/0,025| 0,6 053 | 03 | 015 [0,05f 0,18
G 12 10 3 11 10 3 6 2

Cu 0,0009 (0,0016(0,0044/ 0,006 0,0054 0,011 0,007 (0,006( 0,004
6 12 10 3 11 10 3 6 2

Zn 0.025 |0,0810,055| 003 | 005 | 0.08 | 006 | 01| 015
6 12 | 10 1 S50 i 1 7! 2

Co e 0,001 |0,012| 0,0066 | 0,0046 | 0,0044 0,001 0,001 =

1 3 3 7 /i ) 1

Ni 0,0023 (0,002(0,003| 0,008 0,0065 0,005 0,003 10,0017 0,0015
6 12 5 3 11 10 3 6 2

Cr 0,063 10,0095|0,002| 0,126 0,09 0,05 0,065 10,903| 0,01
6 9 4 3 9 10 2 4 [

* Yucno npob. ** Uncanrenn — cpefHee cojgepmanue sa-ta, %, 3namexatenb — koa-so npob, B KoTo-
PBIA BCTpPEUYEH AAHHBIA 37MeMeHT.
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poro oHu pacnojaralotcd. B To e BpemMs HMeEIOUMecs cBeleHHs 0 HaJaHunu
MarHeTHTa W MOJHOAEHHTA Cpeld NMerMaTOMIHBIX HIIHpoB (Oxoro-Kyxryii-
CKHH) MJIH MaJOMOLIHBEIX KBaplLeBLIX JKHJ H NPOXKHIKOB ¢ BHICOKOTEMIepa-
TYPHBIMH acCOUHAUMAMH CPEIH TPAHOAHODHTOB H miaarnorpauntos (Jlucan-
ckuit, Hwot-Yapbeiicknil) n03BOASIOT BHCOKA3ATL NPEATOIOKEHHE O CBI2H
MeIHO-MOJHOJSHOBONO (A, BepOATHO, W MATHETHTOBONO) OpPYyJAeHeHHS Kak C
PaHHUMH, TAK U C NO3JAHUMH (azamu o6pas3oBaHUs IPAHUTOHHBIX MACCHBOB.
BesycnoBro, unTencnBHOe M 0oJee TEpPCIeKTHBHOE OpYyJeHeHHe CBS3aHO C
no3aHUMH (haszaMu TPAHHTOB.

Tecnasi IpHYpOUEHHOCTh PYJIOHOCHEIX KBAPUEBBIX KHJ K Hauboraee 13-
MeHEHHLIM (TpeH3eHH3UPOBAHHLIM) YYacTKaM T[PAHUTOB, JOKa/JAH3aLHA HX
B CHCTeMax TpeluH, BMelNaoiHX anJHTbl H MerMaToiIHbie KHIbl, BLICOKHE
colepaHHsg OJ0Ba B OHOTHTAX U ManHeTHTAaX CBHIETENbLCTBYIOT B IOJb3Y
NpPAMON TeHeTHYECKOH CBS3H OpPyJNeHeHHs C JaHHBIM MaCCHBOM.

Heckonbko cromuee BOMPOC 0 CBA3AX 30J0TC-BHCMYTOBOTO OpYyZeHe-
Hus ¢ MarmaruamoM. [IpSMEIX TaHHBIX, YKA3BIBAIOIIHX Ha HENOCPEICTBEHHYIO
CBfA3b HX € MacCHBOM, HeT, HO Heablil PHA KOCBeHHBIX — JOKAJH3alHs Hc-
KJIOUHTENbHO CPOIH DNPaHHTOB, MPHYPOUSHHOCTb K CHCTeMaM TPELIMH, KOHT-
POJIHPYIONIHM  MOJInOieHOBOe OpyleHeHnHe, H TOCTOSIHHASL CylleCTBeHHAs
(0,026% ) mpumech B MoauGAeHHTe BHCMYTA — MO3BOJSIOT (IPeRNONaraTh
PeHeTHYECKYIO CBfI3b JAHHOTO THHA OpPYIEHEHHS ¢ JO3IHMMH TDaHHTAMH.
Hob6asum, uto no Apynum paiionam Cesepo-Bocroka CCCP — Uykorxke
(Ha#6opoanu, 1966, 1971), Aanax-lIOnio (I'puubepr, Baxapes, [amsanuu u
ap., 1970) — orMmeuaercsi X HENOCPEACTBEHHAS CBA3b ¢ rpaunuronfamu. Ipsa-
MbIX B3aHMOOTHOIIGHHH 30JJOTO-BHCMYTOBOr0 H MOJHOAEHOBOrO OpyaeHeHui
He YCTaHOBJAEGHO, ONHAKO HaMH OHH paccMaTpPHBARIOTCH Kak JTanHbie — 6olee
panHero MoAuGAeHOBOrO ¥ 1I03AHEr0, NPOLYKTHBHOIO 30J0TO-BHCMYTOBOIO.
Anajiornusble B3aHMOOTHOIIEHHS, HO TOJBKO BOJIb(MPAMOBOTO M 30JI0TO-BHC-
MYyTOBOTO OpyAeHenusi, onucaubl B Mumurupckom paitone (Poxxos, I'pun-
oepr, lamsmun u gp., 1971).

Boapacrhple B3aHMOOTHONIEHHS MEMXKAY MarMaTH4ecKHMH oOpasoBaHis-
MH M opyaeHenneM nabmogaiorcs B Oxoro-Kyxryfickom maccupe. I'panv-
roaabl Oxoro-Kyxryfickoro maccuBa (GOpMHPYIOTCH, MO AAaHHBIM a6COMIOT-
HOro Bo3pacta B uuTepBaie 120—80 maH. jer H npophBaOT TYDHO-1auHuTO~
BYIO TOJIIY aMKHHCKOro Bodpacta. C rpaHHTOHAAaMH TeHeTHYeCKH CBA3aHO
MOJIHGAeHOBOE M 30J0TO-BHCMYyTOBoe opyleHenue. CyOByJKaHNUeOKHe Tela
ARTNAPHT-AaUWHTOBONO COCTABA aMKHHCKOIN CBHTHl TaKikKe COAepiKaT NOBbILICH-
HOe KoJguyecTBO Moanbnena. I'papurel W JalHTH  PAcCEKalOTCsl MHOTO-
YHCAEHHBIMH JaHKaMH aHJIe3WTOB, OTHOCAILMXCHA, MO-BHAHMOMY, K XeTaHHH-
CKOH cBHTe M uMeloilnx abcomonnbiit Bozpact 80—90 man. aer. B apyx Tou-
Kax wHabaofanoch IepecedeHrHe STAMM AadKaMH KBapI-MOJIHOIeHHTOBHIX
I W MX KCeHOJTHTHL B JalikaxX. Eme muorouscaedHed (o 10 w Gosee Taek
Ha | mor. KM) B rpaHuTOHIAX JafKH JHIapPHTOBOTO COCTABA, HMEOILHe
HHOTa MoOLIHOCTH 10 40 M. DTH jJaliki PBYT HE TOJBKO TPAaHHTOHAH, HO
1 JAUHUTOBYIO TOJULY H AaliKH aujge3uToB. JlalKu JTUNApUTOB SBJAIOTCS I10]1-
BOAAINMYU KaHaJaMHi JHIAPHTOB, NepPeKPHIBAIOUIMX TPARUTONILl H COJepkKa-
mHUX ux obaomku. Bospacr sthx paex (61—79 man. JeT), BHIMMO, ypak-
ckiit. B pafikax aunapHToB OTMedasnch MedKHE 300TOHOCHBIC KBAPU-CYilb-
(hyuaHble TPOMKHJIKH C NHPHUT-apCEHONUPHTOBOH H TaNeHHT-c()hanaepHTOBOH
MHHepaausalueil, anajoruunsie 6osiee MOUIHBIM XKHIAM B 3K30KOHTAKTOBO
4aCTH MacCHBA M OTHOCHMBIE HaMU K raJeHHT-c(pajepuToBOMY THIY 30JI0TO-
cepebpanoit dopmaunn. Taxum oOpasoM, cchiasicb Ha TMpHMeD € 1aH-
HBIM MacCHBOM, MOMKHO TOBOPHTb O IBYX 3ITamax 30J0TOH MHHepaJH-
3allHH: 30JI0TO-BHCMYTOBOH, TeHETHYECKH CBA3aHHOH C MAaccHBOM, H 30-
NOTO-cepe0psiHON, MMeloniell napareHeTHyeckne CBfI3 ¢ cyGByJKaHu-
yecKHMH JunapuTamu. HanoxkeHublii Xapaxkrtep 30J0T0-cepedbpaHOro opy-
JIeHEHHSl Ha TPAaHUTOHAbl H3BeCTEeH TaK:Ke B npelnenax YJIbHHCKOH Bra-
AuHBL, ApMaHckoi ByakanocTpykTypsl (Epemun, 1971) u B apyrux yuactkax
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BYJAKaHHYECROrO HOACa. BMecre ¢ pem MHAHEPAAOr0-reOXHMHYCCRHAC NCoOeH-
HOCTH 30/A0TO-CEPeOPAHONO OpyAeHeHHs H BMemlaioiux HX BYJAKanOTeHHBIX
TOPOL HMEIOT MHOr0 OOUIEr0 ¢ pPasJMMHLIMH THIAAMH OPYILUEHeHHSs, CBA3AH-
HBIMH € rpaEmToMAaMi OXOTCKONl rpaHOAHOpHT-rpanuTHON (opmanmi. Ha-
NpHMEp, B0 BPOPHYHBIX xBapuutax (AMyHAAKHT, XaxanwKa H [p.) HPosB-
JeHa C¢1ab0o3070TOHOCHAS reMaTHTOBas MHHepaJNH3alusd, KOTOPYI0 MOKHO
napaaaeJan3oBaT C ManHeTHT-reMaTHTOBLIM OpyileHeHHem B CBA3W C HH-
TPY3HBHLIMH. JLJI5T BTOPMUHBIX KBAPIHUTOB OYCHL XapPAKTEPHBl Meib 1 MOJIHG-
JeH, a B NPOTOJMOYKAX 13 3ITHX NOPOL OOHAPYKHMBAIOTCA XaJdbKOMHPHT, MO-
.Tll-IﬁlIleHHT, d HePYIKO H 1eeJHT. 0,’1]-!3&(-0 BbIIII€ YKa3bIBaJOChb, 4TO 3TH 3JIC-
MEHTHl XapaKTepHpl H JUIA TPaNiTOMIOE, B KOTOPHIX 00pasyloT cOOTBETCTBY-
lollHe THIBI OPYACHEHHA. ,I],.’lﬂ BMeUjaloulX ByJKaHOTeHHbIe TIOPOJLkl TOKasa-
TeJbHbl COAEPKAHUST PYAOTCHHBIX /eMEHTOR, CXOAHbIE C HX CONAePHaAHUAMHE
B NO3AHHX Au(depeHunaTax rpanutonsos. Bce 310, HecMoTpsa Ha napa-
reHeTHUECKHE CBH3Y BYJNKAHOTCHHBIX M WHTPY3UBHEIX NOPOJ, CBHACTEALCTBYCT
06 Mx resernyeckoil obmuoctu. Ecan CpaBHMBaTL PYHONpOSIBACHHS raJe-
HUT-caNepHTOBONO THIA 3010TO-capeOpsAHol QopMallul, Hanpumep xac-
cuTepHT-cyabdmiube (Hexcruii Maccns), T0 MOXKHO YBHAETH OONbUIVIO 00l
HOCTb HX MHHEPaJOro-reoxuMuyecknx ocobennocteii. Bausocrs MuHepaabHbix
acCOUHalNi, 0COOeHHO DaHHHX, NOJepPKUBaeTca M OJM30CTHIO XHMHUECKOro
cOCTaBa ONHOTHNHBIX MHHepanaos (cM. tabGa. 3, 4, 6). Bo muorom cxoxu
TaKKe 3JeMeHTH-pUMecH Py Boodule 1 OTAebHBIX MUHEPAJIOB B YACTHOCTH
(cMm. Taba. 1, 7). ITa MUHEPAJOr0-reOXHAMHIOOKAN OOIHOCTD BYIKAHOT@HHBIX
H HHTPY3HBHBEIX NMOPOJL H CBA3aHHOTO C HUMH PA3HOTHNHOIO OpPYIAEHeHH:, Ha
Hau Barasd, OOYyCNOBAeHa OBUIHOCTBIO POLOHAUANLHOTO MArMaTHYECKOT:
odara.

Pasnnune MuiepaJbHbiX THIOB OpyIeHeHHs OYAeT B TAKOM caydae 3a-
BYCETb OT IJIYOMHEI CTAHOBJIEHHA MHTPY3UBHBIX Ten (MarMaTHUECKHX Ka-
Mep) M ylaJeHHOCTH OpPYJAeHeHHs OT HHUX M OT ilOBepXHocTH. Bausnosepx-
HOCTHEIE NPaHHTOMHLIC Teja SBJAAIOTCS TIeHepaTopaMi  ManHeTHT-TEMaTH-
TOBOTO, MeAHRO-MOJHOIEHOBOTO, OJIOBSHHOTO H 30/10TO-BHCMYTOBOTO Opylete-
ansi. C Gojee TAyOMHHBIMH MarMaTHYECKHMH OYaraMH CBS3aHO 30J0T0-ce-
pebpsaHOe OpyJAeHeHH?, KOTOPOe MOXeT OHTh HAaJOXKEeHO Ha BCe THIILI NOPOL
(MHTpY3uBHBIe, BYJKAHOTEHHbIE, OCAZOUHbIE) B 3aBHCHMOCTH OT GJaronpHsT-
HOM CTPYXTYpHOIi 0OO6CTaHOBKH. B pylonpossiaeHusx —30/0T0-cepeSpsaHOH
fopMaliyy npossiaeda (anHaabHas (BepTHKAJbHAA) 30HAJLHOCTL (CYJb-
(HOaHTHMOHHTOBbLIN, aPreHTHTOBHINA W raineHur-chanepurossii Tunnt). Hanbo-
Jee rayOHHHEBE (anup (raneRuT-c)aJepHTOBHIE) HMEIOT MHOTO OOIIHX uepT
¢ PYLONpOABJIEHHSMH, JOKAJH30BAHHBIMH OKOJNO OAH3NOBEPXHOCTHHIX HH-
TPY3HBHBIX TeJl.
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. A, TPHHBEPI, I H. TAMAHHH, B. M. OAHHUOBA,
X. H. CTPYHKOB, Ji. C. CYKHEBA

PACIPEEJEHIE OJJOBA. CBHHIIA I 30JI0TA
B 1103]{THEME30301CKIAX

MATMATHYECKMX 1OPOJIAX ;
IOI'0-3ATIAJ{THON YACTH OXOTCKO-UYYKOTCKOT0
BYJIRAHITYECKOTO TTOACA *

OJ10BO

Byaxanuueckune 0GpasoBaHusi loro-sanamHoit wacty Oxorcko-Hy-
KOTCKOTO Tosica paspensiotcs Ha paa Gopmauui. Bo BHeiHed 30He nosca
BBLAENSIOTCS HHXHEMENOBAas aHle3uToBasi, BepxHeMmenosas (ajn0 — TYpoH)

“Koanuectpennsle COEKTPaNbHKE aRaNU3Kp Ha 0N0BO H chHHell 00pasuos BYJKaHHUECKHX
NOpO 1 TPAHHTOMIOB W3 PR3THYHBIX Paiionos OXOTCKODO CPEIHHHOrO MACCHBA BBITONHEHD!
5 JabopaTophl crnekTpadsioro asnansa Mucruryta reonoriu SIKytckoro ¢mmmana CO AH
CCCP B. M. Onunuosoii u J1. C. Cyxuesoil. UyBCTBHTENLHOCTh aHANHIOB HA 0080 3<10—4%;,
na causen — 4.10-4%. CnexTpoxuMuyecKue aHAAH3H Ha 3070T0 BumoateHn 8 llentpansioi
aaGopartopui SIKYTCKOro reafornyecKoro ynpasaeHis # B nabopaTopuit CHeKTPa/bloro aHa-
mnza Tyascxoro puanana IITHUTPH, YysersnrenstocTs anamuson 210779,
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JalliToBas, BEPXHEME/IOBAs (CeHOH) anlesnto-0a3albToBasl, BepxHeMedu-
3as TpaxujunapuroBasi (ceHOH — 1aT), najeoreHosast 0asaiabToBas Gop-
vauiu. Kpome Toro, Bblieasiercs CHHAHT-AHaGaszoBas dopMauus (BepxiHe-
0PCKan?) ocHoBanus BuyTpenteil 30ab OX0TCKO-UyKOTGKOro ByJAKaHHUECKO-
ro nosca.

Byakanuyeckue (opMaliiy THOPOA OCHOBHONO M CpeJHerno cocraBa Mo
cpaBHEeHHIO ¢ (POpPMALHAMH KHCJABIX BYIKaHHTOB XapaKkTepH3yIOTCs He TOJhb-
KO MCHbUIHM COJdepKanueM 0J10Ba, HO W MEeHbIIHMH 3HAYeHHSAMH [IuCIIepCHH
cofep:Kanuit ero. TeMHOUBeTHLIE MHHEpPaabl M3 NOPOL 3THX (opmMauHii co-
JAepKaT OJOBO B TeX JKC KOJHYEeCTBaX, uTo M cama nopola (6—8 r/r), a
Hepedko 1 Menblne. Pacnpeneneto 010Bo B nopoiax ofuoil Gopmauny pas-
HBIX paiioHoB Hepasuomepno (tada. 1). B npauurosoii m Tpaxuaunapuro-
Boii (opmaumuax KyiinycyHexoi BhmaluHbl colepxanue osgosa noutu B 1,5
pasa Bblllie, UeM B 3THX Ke (opMaumsax YJILMHCKO# Bmainusl. OrMeuaer-
csl TAKXKE PE3KOe pasaHuile [IHCIHEpPCHH COAeP:KaHMil Mexxiy nopoaamu na-
UMTOBO[I ¥ TpaxuaunapiToBoit Qopmamuil. Boaee nugkne 3Hayeuusr AHC-
NepCHH COAEPIKAHHUII B NMOpPOAax AAIHMTOBOH (OPMAaLHH CBSI3aHB € BXOXKILE-
HueM HekoToporo koauuyectsa onoBa (20—30%) B TemMHOLBETHEIC MHHEpa-
abl — ampuGoa H nupokcer. Ilpuaem koIDQHUHCHT KOHUEHTPannH (OTHO-
ILEHHE CO/AepKaHusl KOMMOHEHTa B MHHEpPAJe K ero cojepXKaHniio B nopoae)
B TEMHOILBETHBIX MuHepasax nopoj KyliiycyHcKoll Bnaauubl 3HAYHTEALHO
puiie, B cpennem 3,1 mporus 1,5 aast nopoja YabuHckoi snaadnel. Mekao-
yeHue cocTaBasioT auwbk aaupTh Oxoro-Kyxtyiickoro noassTus, rje Be-
JMYHHBL JIUCTIEPCHH COTEPXKAHMH 3HAYHTENbHB, a KO3(PMUIHEHT KOHUEeHT-

Tadmnma 1

Pacupesenenne 0a0Ba B NHOPORAX BYJKAHHYECKHX QopMaunil PasnudHsiX PailoHeR 10T0-
sanaaHoit wactn OXoTcko-UyKOTCKOro BYJAKAHHYECKOTO nosica, T/1

Ddopmarttits Pation n X Igf S2
Basanntopan Yabunckas pnafnia 5 8,3 10,9059 0,0148
Kyiinycynckan snaguia 5 6,9 10,8334| 0,0058
B uenom mo ¢opmaumn . . 10 7,6 (10,8697 | 0,0105
Tpaxuaunapuropas | YibHHCKas Bnaguna 25 8,6 10,8938 | 0,0303
Oxoro-Kyxryiickoe noausitie 5 9,3 10,9488 | 0,0225
Kyiiaycynckas snaawsa 32 11,6 11,0393| 0,0215
B uenom no gopmaunn . .| 62 | 10,2 [0,9733| 0,0283
= _ | Yabunckas pnaguna 11 7,0 (0,8308| 0,0118
A"ﬁ?&gﬂo HRa Kyitnycynckas Bnagnsa 6 9,6 10,9679 0,0094
B nenom no gopmaumn . . it 7.9 10,8792 0,0166
Jaunrosas VaAbHHCKAS BUaAHHA 10 6,6 10,8112 0,0050
Oxoro-Kyxryiickoe nogusimie 17 1 10,3 |1,0681| 0,0571
Kyfinycynckas srnaaisna 19 9,8 |0,9840| 0,008]
B ueaom no dopmamnn . .| 46 9,3 10,9775 | 0,0338
Angieanronas YabHHCKas Bnaguia 8 6,5 [0,8053| 0,0033
Oxoto-Kyxtyfickoe nogustie 3 6,2 10,7919 | 0,0006
Kyiinycynekan snaguua 9 7.9 10,8843 0,0114
B nenon no topmanun . .| 20 7.1 10,8388 0,008!
Conanto-nuaGaso- | Buyrpenmnssi  3ona BYJIKAHHIYECKOro 8 6,6 |0,8162| 0,0058

Bas nosica (n-os JIncsHcKoro)

llpaseuanmue, 3nect u jajzee 71— KOINYECTBO NpPOD; X — cpennee conepxanne; lg X — cpea-

HHe forapiudiMoB colepianun; S?— cTATHCTHUECKAA OUENKA AHCTIEPCHIL.
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paudi TEMHOUBETHBIX He HOJAHHMAaercs Bbiwe 1,1, Hepeako omyckasich L0
0,7. ITo-BHAHMOMY, pe3Kas AMCNEPCHSl 3Jech CBS3aHa C TPUCYTCTBHEM B
NOPOAaX TOHKOPACCesIHHOTO AKIECCOPHOTO KACCHTEPHTA.

[Topoasl TpaxmaHnapuToBOi (POpMAaIHH, XapaKTepH3youliecs no cpas-
HeHHJo C JaLMTOBOM M GONBITHMH COJePKAHHAMH 0J10Ba, # DOMbLIIHMH BeJH-
YHHAMH JHCIEPCHH ero, BEPOATHO, TakKe Colep:KaT aKIecCopHbIi KaccH-
TEPHT, TAK KaK MHHEpaJbl -~ KOHIEHTPATOPbl 0JIOBA B HHX OTCYTCTBYIOT
HIM HX KOJIHYECTBO BechbMa Mano. [Tosanemenosbie aunaputbl Kyiinycys-
CKOil BMadnHbl nMo coldepxanuio ogosa (11,6 r/r) cXomHB C OZHOBO3pacT-
HEIMH JunapuatamMyu  baawreiano-Cyrofickoro  paiioHa,  cOCTaBITIONIHMH
18 rfr (Py6, 1969).

B ioro-zanannoii  wacti Oxorcko-YUyKomekoro ByJxaHHYECKOrD 10sCa
pacnpeiejgeHne oJ0Ba H3YYeHO B [I0POAAX TPEX KPYMHBIX HHTPY3HBOB BHELI-
Hell 3oHbl nosca: Hiot-YasbeifickoM, Oxoro-Kyxryitokom u Hexcxkom, a tax-
Ke B JIHCAHOKOM, DACNOJOMKEHHOM Ha OL1HONMOHHOM MOJYOCTPOBE (BHYT-
peHHsiA 30HA BYJIKaHHYeCKONno nosica).

C HexckuM MacCHBOM CBSI3aHO MeJNKOe KaCCHTEPHT-CYVIb(HIHOE PYULO-
NposiBJIeHHe, & B 30J10T0-CepedpaHOM PYIONPOABISHHH, 3aJeralonieM B 30He
skzoxonTakTa Oxoro-KyxTylicKOro MaccHBa OTMEYaeTCsi KACCHTEPHT B
accoUMalHi ¢ MO3AHUMH cyabhuiamu. Ob6a 3TH MaccHBa OTJAHYAIOTCS TOBbi-
LIeHHBIMH COIePXKAHHAMH 0I0BA B rpanutTomiax (rada. 2). 1o cBOHCTBEHHO
B Oonbiueit Mepe HexkckoMy MmaccuBy, coiepzkaHHe OJiOBa B NOPOAAX KOTO-
poro pocruraer 31 rfr. Caeayer Takxe 3aMeTHTb, YTO IIPH BbICOKOM COJep-
JKaHHH OJJOBA B nopojax cojepxamHe ero B GuoTHTax modtd B 1,5 pasa
Huke (raba. 3) u Ha ero momo npuxoauncs scero 8—10% ososa mopoasl.
Pesxue auciepown CoIep:xkaHMil 00Ba YKasbBAlOT Ha HaJHuHE B NOPOIe
aKlecCOPHONO KacauTepHTa, uTo, mo MHeduio M. I'. Py6 (1970), ssasercs
SIBHBIM NPA3HAKOM PYLOHOCHOCTH HHTPYSHBOB.

Ecam B mopoaax ‘paszauunblx ¢paz Hexokoro maccuBa (3a HCKIIOUMeHHEM
anJ¥TOB) TMOYTH He NPOHCXOAHT H3MelCHHs B IKOHIEHTPALMH 0JI0Ba, TO B
Oxoto-KyxTyjickom MaccuBe OTMEYAlOTCSsi NOBHIILEHHE KOJHYCCTBA 0JIOBA B
rpaHuTax H CHH)KeHHWe er0 B JeHKOKPaTOBbIX rpaHHTax #  amaHTax (cM.

Ta6auma 2

Pacnpenenenne 020Ba B FPAaHHTOHAAX NO3/IHEME3030HCKHX HHTPY3HBOB KOT0-3aNajiHOR 4ACTH
Oxorcko-YyKOTCKOTO BYJKAWHYECKOTO Nosca, IiT

Macenn Flopona n X 1IgX 5
Hwor-Vasbeficknit | Anauth 9 8,2 0,8803| 0,0284
BroOTHTOBLIE TPaHHTH! 6 7,5 [0,8653| 0,0100
I'panoaHOpPHTH 9 8,2 10,9002| 0,0145
Oxoro-Kyxtyfickuii | JIefiRokpaToBsie TPaHNTH! 12 9,2 10,9329| 0,0277
BroTHTOBHE IpaRuTHl 10 11,3 {1,0098| 0,0386
FpanoaHOPHTLI, KBaplieBbie JHOPHTH 9 7,9 (0,8875]| 0,0099
Hekcrnii IpefisenuanpoBakiblc rPannThl 4 |29,7 |1,3157| 0,2130
Anautet 2 8,8 10,9304| 0,0246
PorosooGManKOBO-0HOTHTOBHE Fpa-
HUTHI 2 | 31,0 |1,2632]| 0,4704
ApamennuThl, rPAHOJAHOPHTEI, KBapiie-
BHIE. AHOPHTEI 6 | 30,2 [1,2627| 0,2104
Tucanckai JlefikOKpaToBHE TPanHTH 2 6,0 10,7782 —
ITaaruorpanuTsl 5 6,0 |0,7782
I'panoaHopHTH 2 6,0 (0,7782 —
AnamennnTel, KBapileBLe AHOPHTH 3 7,3 10,8521 0,0167
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TabGnuma 3

Pacnpenenenne oliopa B GMOTHTAX M3 TrPaHMTOHILOB NO3JHEMEe3030/HCKNX MHTPY3HBOB JOTp=
3ananHoit yactH OxoTcKo-YyKOTCKOro BYJAKaHHYeCKOro nosica, r/t

Maccus TMopofa a X &2
Oxoro-Kyxryiickult | Ananrsi, anauroBuinsie rpadiTh 3 99,0 44,9
BuornToBEIE TPaHNTHI 8 16,6 91,2
I'panonnopHThl, KBaplesse AHOPHTH 15 12;1 40,6
i e BHOTHTOBLIE TPAHUTHI 17 15,4 24,5
Hiot-Yas6elicknit T paHOAHOPHTH 20 9.0 7.8
HeKekuit I'peilaennsupoBanibie TPAHHTH 7 25,2 110,8
Porosoo6MaHKOBO-GHOTHTOBEE  Tpa-
HHTH 6 13,0 31,6
AnxamensnTh, TPaHOAMOPHTH, KBAap-
1IeBBIE THOPHUTLI 7 17,0 161,9
. I'panosnoputsl 11 6,6 1,0
if e AnaMenIHTE], KBAapUEBEE AHOPHTE! 3 9,0 37,7

taba. 2). Oanaxo 8 GHOTHTAaX H3 NOPOX MO3AHNX (a3 CTaHOBJIEHH MacCHBa
NPOACXOAUT YBEeNHYEHHE COZepKaHuda 0J0Ba H KO3(DHIHEHT KOHIUEHTPaILHu
JJ151 GHOTHTA yBeJanuuBaercsa (cMm. Tabur. 3).

M nopoan, u Guorntet Hior-Yapbelickoro MaccHBa XapaKTepH3YIOTCs
Gosiee HH3KHMH COREPKAHHAMH 0n0Ba (cM. Tab.a. 2, 3) mo cpaBHeHHIO ¢ pac-
CMOTPEHHBIMH BhILlE MacCHBAMH, XOTd 3TH cojepxaHus B 2,6—2,7 pasa
npeBblalT Kaapkosoe. Huskue koa(pduiueHTH KOHIUEHTPALMH 0J10BA B
onorurtax (I,1—2,0) n HeBblcOxHe 3HAUCHUA JHCICPCHH COLEPMKAHHA IO-
BOPAT O MAaJoil TOTeHIHAJIbLHOH OJOBOHOCHOCTH MacCHBA.

JIncsHcKkMit HHTPY3HB, PAcIOJOKEeHHE Ha ONHOMMEHHOM IIOJNYOCTpOBe
B Tipefieniax BHyTpeHHel 300 OX0TcKO-HyKOTCKOro n1osica, pesko OTJHYaeTrcs
10 XapaxTepy pachpeie]eHus 0J0Ba OT OXapPaKTEePH30BAHHBIX BHIIIE I'PaHH-
TOHIHBIX HHTPY3HBOB BHewHell yactH nosca. Conepxanne 01082 B nopofax
JlucsHcKoro MHTPY3HBa HHsKoe (cM. Tada. 2). ITo ocoGennoctsam pacnpefe-
JAeHusl oJ0Ba JIMCAHCKHIT HHTPY3UB CXOAeH ¢ MarajlaHOKuM MacCHBOM, Mac:
cusamu Cohunke u Heopuanckuit (HMeanos, Hapnos, 1970). [na stux Mac-
CHBOB, TaK ¥e Kak ¥ a5 JIMCAHCKOro, XapaKTepHbl HH3KHE COAepIKaHHA
onosa B ouotnte. KoadguiuenT xoHIeHTPALUH 118 OHOTHTOB H3 TPAaHUTOH-
Jos Jlucanckoro MaccnBa He npesmmaer 1,5. B 1o ke Bpema B ambpubdonax
cozepxKanue ojaosa seime (ot 7,7 1o 20 r/T).

£ %
13
i
| a3
594‘|
4,6+
50 4
| -
404 L”‘L_
— T = 4 i = e g —| T — e T
70 20 Sn, zfm 0 10 20 30 Sn,2fm
Puc. 1. 34BucHMOCTB COXEpIKAHUA Pyc. 2. 3aBHcHMOCTh  COZEpaHHI
onoBa B OMOTHTAX OT €ro JKeJaesu- 0JI0Ba OT cofiepKanus ¢ropa B GHO-
CTOCTH. THTaX.

I — GuoTHT H3 TpaHOAHOPHTOB; 2 — Guo-
THT H3 FPaAHUTOB H ANIHTOB.
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o | o ConocraBum cpejiine co-
e JlepKaHuusl 0J0Ba B MOpPojax
H MHHEpajaXx rCPaHHTOMIOB
pet e @2: BHELIHEH ¥ BHYTPEHHEH 30HbI
=i =y Oxorcko-UykoTckoro  mosica
— (raban. 4). B rpaHnTOHAZ2X
BHCIIHEH 30HBI COILEPIKAHHS
= ki = omosa or 98 B rpaHoaHo-
purax go 88 r/t B Jei-
KOKPATOBBIX TPaHHTaX H am-
o~ autax. O6parHass 3aBHCH-
&= MOCTL OTMedaercs A OHo-
THTOB, KOHUEHTpaLHs 0/I0Bd B
KOTOPBIX YBeJHUHBAETCS K KO-
o cut~ ) HeuHbIM asam ¢opMupoBa-
gu— CEY HHSI MAcCHBOB T'PaHHTOHOB.
Kosdpduuuent KoHLEHTpaHU
nia OGHOTHTOB ITIpH 3TOM pes-
= =t KO YyBeJH4YHBAaeTcs, N0CTHras
i % 11,0, XoTs1 KOMHYECTBO 0JI0BA,
NMPHXOJsLEeCs] B TOPOAE HAa
ero oo, He npessimaer 1 rft,
3aBHCHMOCTb conepIKannus
N 0J10Ba B GHOTHTAX OT €ro xe-
JIe3HCTOCTH HaubBosaee HACHO
BEIpAXK€Ha JJIA MO3AHUX (a3
I3 SO N rpauuTounoB (puc. 1). B 6uo-
THTAaX NOPOJ NO3AHHX a3 oT-
UETJIHBO OJHOBPEMEHHO C yBe-
JHYEHHeM KOJH4ecTBa 0J10Ba
e B yBe/NHYHBAETCH  COJICpiAaHue

: (propa (puc. 2).

Cozmep:KaHue 0/J0Ba B aM-
tubosax HAOBOJLHO OGJHIKO K
€ro cojep:KaHuo B OHOTHTAX
(cm. Tabn. 4). Ilpuuem BOT-
adide ot GuotHta amduéoa
XapaKTepH3yeTcs MaJbiMH Be-
JIHUHHAMH JIHCTIIEPCHIL cojep-
KAHHS.

Hast pacuera Gananca
oJloBa B mnopomax Oblau npoa-
HaJN3HPOBaHbl MOHOMpaKIUT
MHHEPAJ0B H3 TPAHOJHODPHTOB
H JIeAKOKPATOBbIX TPaHHTOB
Oxoto-KyxTylickoro maccusa
(rabn. 5). B rpanojuopure
OCHOBHasg macca 0J10Ba pacce-
fiHa B JIeHKOKPATOBOH 4acTH.
B JeliKokpaToBOoM rpaHuTe
OCHOBHOE KOJIHYECTBO €ro co-
cpeaoToueHo B GuorHTe. Pas-
JHYHE CcOoJLepKaHui 0JoBa B
rpanuTe, N0 AaHHBIM aHAaJaH3a
H MepecyeTa, BHIHMO, CBA3AHO
¢ HalHuHeM  aKUEeCccopHOro
KaccHTepHuTa.

Tabuuua 4

amcuGone

B MHHepaJgax

4585,0
38,8
53,9

GuoTuTe
%

CopepsKanue OJIOBa

N
7,
2,
3,
5,

B nopomax
8
6
8
0
0
0
3

n
23
17
23

KOTCKOro BYJIKAHHYECKOro nosca, I‘/T

Mopogma
rp.’]HG.RHOpHTbI. KpapueBhlie gHOPHTHI

Anautel, anJauTOBHIHLIE FPannTbl

BHOTHTOBLIE TPAHHTEL
AnaHThl, ANTHTOBHAHLIE TPAHHTH
[TaarnorpaHnTel

I'panognoputel
Kpapuessle LHOPHTLI

penHeit

sonnl Oxorcko-Uykor-

ckoro mosica (JIncan-

BHeIIHel
(Hexk-
YXTYil-

sonbl Oxotcko-YUykot-

Oxoro-K
Hior-Ynbeii-
CKHIT MaccHBBI)

hopmaiusd

CKHIT,

CKHH,

CKHH Maccun

CKOro nosica

Conocrapiense Cofepanuii 0/10Ba B NOPOAAX W MHHEPaJax NO3AHEME3030MCKHX MHTPY3HBOB BHeluHel W BHYTPeHHe#d 30W ioro-3anammnoi wacru Oxorcko-Hy-

Ipannrongn

CpaHnTOHOBEl BHYT
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Banauc pacnpeneseHns 0J0sa B nopoaax

Tabnuwa 5

I'panognopur JlefikokpaTosslil rpanuT
Konunuect~

Ninteann Copepxa- | Comtepwa- | 8o onona, | Comepsa- | Comepika- | Koaunecrno

HHEe MHHE- | Hue 0J0Ba | NPHXONA- | ype MuHe~ | Hue OJ0Ba | 0M0Ba, NPH-

palia B no- | 8 Munepa- | ueecst Ha |pana B No-| B MuHepa- |Xomnmeecs ua

pone, % Jqe, v/t uuquz:n. pone, % ne, r/T MHHepad, /T

r/T

Iiarnokaas gl e R 5,0 2,68 35,3 3.0 [,06
Kanneswiit nojesoii mnar 151 3,0 0,46 28,0 2,0 0,56
Keapu . 19,0 2,0 D,38 34,7 2,0 0,69
Amdubon . 6,5 14,0 0,91 — — =
Buorur 4.9 17,0 0,83 1,56 160,0 2,40
Marnerur . . . 1,0 70,0 0,70 0,5 100,0 0,50

[Tpumeuanne CogepkKanue onosa 8 nopoae, ©/t: no nepecdery 596 u 5,21; no awanusy

6,0 # 6.6; AnA rpasoAHOpHTA # JEHKOKPATOBOTO rpaluTa, COOTBETCTBEHHO.

CBHHEI]

3a uckaoueHneM 6aszanbToBOH (POpMallMH, BO BCEX OCTAJbHBIX
colep;Kanie CBHHLLA GJHIKO K KaapkosoMy (Taba. 6). MakcuManabhoe 4HCI0
npod Mg JAUMTOBOH M TpPaxuaHnapuToBOH (OpMallMii MPUXOAMTCH HA CO-
Jdepanie HeckoauKo Goapiue 20 r/T, Toraa Kax a8 aulesuTOBOH 3Ta BeJ-
upHa Medbiue. B nopoaax jgauntosoil M Tpaxuaunapurosoi gopmanuit Kyii-
JAYCYHCKON BnaJuHbI COJEpKanie CBUHIA HECKOJIbKO BbilIe, YeM B aHaJloray-

Tabaunua 6

Pacnpesenenne csiuua B nopojax ByJakanudecknx (OPMaunii pasauunbix PaioHOB l0ro-3a-
naaHoi yacTh OXoTcko-YyKOTCKOro BYJKaHWYECKOro nosca, r/t

dopuanua Pafion n X 1gX st
BazaabToBas ViabuHCKas BnaaHHa 7 | 16,7 |1,1208( 0,0991
KyiiaycyHekan snagnta 5 14,6 [1,0996| 0,0886
B umenom no ¢opmaumu . 12 | 15,8 |1,0220] 0,0952
Tpaxuaunapurosas | Yawunckas Bnaauna 23 | 17,6 |1,2232| 0,0165
Oxoto-Kyxryiickoe nogustie 4 | 18,5 |1,2310] 0,0420
Kyfiaycynekan smajunna 31 (20,7 (1,2916{ 0,0215
B uenom no dopmaunu . 58 19,3 [1,2620| 0,0213
Anzne3nto-6azalb- YasnHcKast BnaiHua 16 16,1 |1,1883] 0,0174
TOBAf Kyfinycynckas Bnaguia 6 14,7 |1,1618| 0,0045
B uenom no dopmauuu . 22 15,7 |1,1811| 0,0139
Hannrosas YabuHuckas BnajiHHa 15 15,0 |1,1161] 0,0635
Oxoto-KyxTyitckoe (0THATHE 16 | 18,6 (1,2626( 0,0197
KyiiayeyHekas Bnajania 17 19,6 |1,2807| 0,0103
B uenom mo dopmatuu . 48 | 17,8 [1,2191{ 0,0336
AsifeanToBas YabMHCKas BnaaHna 8 12,9 (1,1076{ 0,0025
Oxoto-Kyxtyiickoe nogusarue 3 16,6 |1,2086| 0,0173
Kyiinycynckas pnagnna 8 | 15,7 11,1759 0,0193
B uenom no gopmauun . 19 | 14,6 |1,1523| 0,0115
Cnunnro-guaGaso- | Buytpennss 30Ha ByJKaHHYECKOrO 16 | 11,8 [1,0224] 0,0547

Bas

nosica (n-os Jlucanckoro)
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o WA S e o8, r/r
Puc. 3. 3aBHCHMOCTb COJlepIKAlAsl CBUHLLA OT KOJHYECTBA Kauus B BYJKAHHYECKHX NOPOLAX.

I—35 =— nopoaw dopmaunii: I — cnunuro-anabasosoit; 2 — angesnronoil; J — anaesuro-GasaabToBOH; 4 —
ZANUTOBON; § — TPaAXHAHNAPHTOBOI.
1111 — yposnu sapncEMocTed Ans opmauni: I — cnuanrto-aAnaba3zosofl; 11 — anneanrosodl u auaeanro-
Gasaabrosoii; 111 — AauuToBOil M TpaxHuiaunapuToBoil.

HBIX TIO COCTaBY NMOPOJAax YJbHHCKOH, DTa TeHICHUHS HTOATBep:KIAeTcs Ha
JUYHEM CBHHIIOBO-IIMHKOBOH MHHepaiu3aniu B ByJKaHHuecKux nopoaax Kyii-
aycynckoit Bnaguuel. B coceanem ¢ Kyitaycyncxoit Bnaaunoii Aanax-lIO#b-
CKOM pailoHe H3BEeCTHHI PYIONPOARIEHHs 0/10Ba KacCHTePHT-CYAbGUIHOI
(hopmauuu, mpuyeM cpeau CyabGUIOB wpeobaalaloT TaleHAT H chalepur
(dxaronckoe pyronpoasaenue). B sanammoi yactu Kyiiaycynckoii Bnanu-
HEl TaKXKe MOMKeT ObITh BHIABIEHO OpyAeHeHHe KACCHTEePHT-CYyNb(HIHON
opm .

B uenom npamas 3aBHCHMOCTL HabJaioLaeTcd /s KaKA0H ByaKaHuue-
ckoii opmauun (puc. 3). Ilpn 3ToM BEIIEAAIOTCS TPH YPOBHS COLEPIKAHHIL
Camblit HH3KHII YPOBeHb XapaKTepPUsyer CHHIAHTO-Inala30Byw0 (opMalmio,
CpeaHnii — aHIe3HTOBYI0 H aHie3HTo-0a3aJbTOBYI0 H BEPXHHI — JAalHTOBYIO
H Tpaxuaunapurosylo. B GaszaabToBoil (opmaunn 3aBucumoctH K—Pb He
OTMEUaeTCsd BBHIY BecbMa 3HaUYUTENLHON JHCHEPCHH CONep:KaHuil (CM.
Taba. 6), cBs3aHHON, BEPOSITHO, C [PHCYTCTBHEM AaKIECCOPHOrO rajeHuTa.

OcHOBHOe KOJHYECTBO CBHHIIA B IOPOJE CBSI3aHO C TOJIEBOININATOBOM
yactblo. Coinepkanie CBHHIA B TeMHOLBETHBIX MHHEpalaX He NPEBBILAET
ero cojJep:KaHus B mopoxe, a o6buHO HHKe. B NupokceHax aHAe3UTOBOH
dbopmanun ono Koaebaencs B npetenax 4—9 r/r, mpu 14,6 B nopone; B aMdpu-
601ax ¥ MUpOKCeHax H3 MalMTOB TPAXWINNAPHTOBOH (POpMaLuy OHO TaKKe
HeBeJIHKO, B cpelHeM Okoso 16 T/r, ¥ Juuib B OJHOM CIOydae — B THIEpPCTe-
ne (Kyfizycynckas Bnanuaa) sadukcnposano 28 r/r. OaHaxo B TeMHOIBET-
HBIX MHHEpajax mopoj] AalMTOBON (opMaliuy cOAeprKaHHe CBHHIA HePeIKO
NpeBbIIaeT ero colep:aHHe B mopode. ITpuueM OHO 3HAUHTENBHO HHXKE B
TeMHOLBeTHRIX MHHepaJax H3 nopoji YJIpHHCKOH Brnamumel (8—24 r/1), nmou-
HuMasick 10 35 r/T B rumepcrene w3 gaunutoB Oxoro-Kyxryiickoro moaHsTus
W jocturag mMakcumyma B améuboaax u nupokcenax nopon KyiiaycyHekoi
Bnainuel — [0—I[50 rfr. Takum oOpasoM, 3aKOHOMEPHOCTH B H3MEHEHHH
cofep:KaHns CBHHLA B MOPOAAx B 1e/0M, BLISIBJAGHHAN A5 PaziHYHbIX paio-
HOB 10ro-3anaiHojl 4acTH MOsca, HaXOJIHUT CBOe OTPazKeHHe M B COLepXKaHui
cBUHIlA B MHHepagax.

B oramuue OT ByJKaHMYECKMX NOPOJ colepKaHHe CBHHIlA B I03JHeMe-
3030licKHX bpaHHTonAax OXOTCKOro MacchHBa B MOJTOPa —iBa pasa HHIKE
Kaapxosoro (rada. 7). M3 TaGaulsl BHIHO pasJiHyie B COACpIKAHHM CBHHIIA
B nopojax pasHoro cocraBa. OHO 3aKOHOMEDHO YBeNHYHBAETCH B MOPOZax
no3anux ¢as, MpUOAHIKAACh B NOCJASIHHX K KIapKy. 3Ta TeHIEHIHs OTYer-
JIMBO BeIpaxeHna B JlucanckoMm u Hior-Vabbeitokom maccnsaXx. OcobeHHOCTH
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Tabauma7

Pacnpenenerne cBHHUA B TPAHHTOMAAX MO3/HEME3030iCKHX MHTPY3HBOB 10T0-3aNajHON 4acTH
OxoTcko-YyKOTCKOro BYJKAHMYECKOTO nosica, r/T

Macenn TToposa n x lgx S
HioT-¥Y abbeficknit Ananto 15 15,3 |1,1614| 0,0193
BuortuTosse rpanuThl 18 13,7 |1,1103( 0,0232
['panognopuTel 18 | 10,4 |0,9844( 0,0343
Oxoro-Kyxryiicknit | JIefiIkokpaToBLie IpaHHThl 12 | 14,5 |1,1432 0,0167
BuoTtnToBLIE TPAHHTEL 13 15,5 (1,1446| 0,0432
I'panoanopuTel, KBapieBble THOPHTH 12 | 12,3 |1,0820] 0,0093
Hexkckuit I'peilzennanpoBanubie IpanuTbL 10 18,0 |1,2496| 0,0054
Anaursl S 15,7 |1,1780] 0,0239
Porosoo6mankoso-6iHotHroseie  rpa-
HHTHI 5 10,9 |1,0139] 0,0240
Ajame/uTHTEl, TPAHOAHOPUTLI, KBap-
HeBble LHOPHTHI 13 16,9 |1,1893| 0,0303
Jlucsmcwuit JlefikoKpaToBLIe rPaHHTEL 5 [ 17,2 (1,2326] 0,0032
ITnarnorpanursl i 12,8 |1,1035( 0,0060
["panoanopurei 17 12,3 |1,0561| 0,0333
AnamMenanTel, KBaplesbie THOPHTLHL T 10 1,0094( 0,0155

pacnpezesienns csuHla B nopoxax Oxoro-Kyxryiickoro n Hekckoro maccH-
BOB, KOTOpHIE, KaK ObLIO CKA3aHO IIPH ONHCAHMM TOBEIEHHs 0J0Ba, OoJjce
OoraThbl JeTyYnMH KOMMNOHEHTaMH, N0 CPaBHEHHIO C APYTHMH MaccHBaMH, Be-
POAATHO, CBA3aHLI C MPOILECCOM IMAHALHOHHON Lu(depeHILHaui.

Kax n pns Byakanuuecknx dopMaiuil, A1 rpaHATOMIOB OTMEUdeTCs
npsiMas 3aBUCHMOCTb COJeprKamHs cBuHlla oT wanus (puc. 4). [lpuuem mas
BceX (pa3 MaccHBOB OHA INPHMEPHO OJWHAKOBa M BIOJHE CONOCTABHMA C
ypoBHem 3aBucuMocTH K—Pb nast tpaxunannaputoBoil u gaumTtoBoit hopma-
unit (em. puc. 3). Otnomenue K/Pb B npouecce (GpopMHpPOBaHHS HHTPY3HBOB
H3MEeHseTCs B CTOPOHY YBeJHYeHHS ero B JeHKOKPAaTOBHIX I'paHHTax H al-
JHTAX.

Conepxanue CBHHIIA B TEMHOLBETHLIX MHHEPajaX M XapakTep ero pac-
npeneiendss B GHOTHTAX N3 PasJHUHBIX 110 COCTaBy TOPOX B o0uEM OTpa-
KaloT Te OCOOSHHOCTH B €ro MOBeJIeHHH, KOTOPHIE BHISABAAIOTCS MO aHAJIH3AM
BanoBeIX npo6 mopon (taba. 8). IToBuimennoe colepxanne CBUHIIA B MOPO-
aax (Hexcxmit, Oxoro-KyxTyiicKuil) COOTBETCTBYET YBeJHYECHHIO KOJIHUECTBA
ero B OmoTHTax 1 ampuoonax, npuuem Gouablie B nocaernnx. Koshdumuent
KOHIlEHTPallHH B OHOTHTAX H3 TPAHOLHOPHTOB Koaebiaercs B mpenenax 0,7—
1,07 m anme B8 Hexckom maccuBe oH noxuumaercs go 1,8. B 6uornrax us
TPaHHTOB OH yBeanuusaerca go 1,5—2,0, a u3 JelKoKpaToBHIX — 710 6,5.
Conepxkanue cBunlla npu 3moM B Hux jpocruraer 150 r/t. Bricokoe comepxa-
Hie CBHHIA XapakTepHO Aas 6HOTHTA M3 rpanuT-nophupos mroka Pycamaka
u3 Kyitnycynckoit Bnanunel. Copep:xanue
CBHHIIA B HeM KousieGjeTcst B nmpejenax 21—  Kim
150 r/t, cocraBasisi B cpennem 72 r/t. Kak 5.,004
YIOMHHAJIOCH BbIIIe, NALUTOBAst H TpPaxH-

aunapurosas (GoOpMalMH 3TOH BHAMMHBL, 110 5 2

CPaBHEHHIO C JPYTHMH yYacTKaMH I0ro-3a- i

NagHoH YacTH MOsCa TAKMKE COAEPKAT II0-

BBIIEHHOE KOJHYECTBO CBHHILA. R e -
Bananc pacnpenenenns csunua B rpa- : & i

Puc., 4. -
HHTOHAAX TNOKA3bIBAGT, YTO OCHOBHOE ero : 3apucHMoCTs  conepKatiun

0 CBHHIA OT KOJHYeCcTBa KaJaua B HH-
KosnuectBo (okono 80%) npuxoautcs Ha TPY3HBHLIX TOPOAAX.
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Tabnuua 8

Conepxanue cBHHUa B OMOTHTAX W am@uboJax H3 TPAHHTOMIOB I0T0-3aMANHOK HACTH
Oxorcko-YlyKoTCKoro ByJiKaHHYeCKOro mosca, r/t

Maccus
[Mopona JIHCHHCKH T Hiot- ¥V nubeiickuit Hexckuil Oxoto-Kyxtyiicknii
BuotuT Avgg):- Buotut | AMmdmGar Eum-u‘r[ Amdubon (Buorur [ AmduGoa
TpanoanopuTel 17,5 10 8,1 12T 30,5 30 12,9 17,6
4,0—45,2| 4—19] 4—14] 4—24 8§—86[ 15—45 8—25| 10—27
4,0 21,4 23,0 21,0
b T I LENEGH 5 e ) GO £ e | SEST, F ERER e (
Jlefikokparonule = = =4 s =" = 97 -
PpaHHTH . . . 53—150
I pHMeEe4YaHHe, B ymcanTene cpeinee coaepxKanue, B 3anaMeHaTene — )\‘Llalhl'lllle aHavYeHHA.

JNEeHKOKPATOBYIO 4a4CTh NOPOJibl. [IpH 3TOM B rpaHOHOPHTAX MO YBEAHYEHHIO
cojiepyKanus CBHHLLA MHHEpPa/bl pacmoJaratroTcs B pal KBapi —- OHOTHT —
—- aM(pub0/1 —- NJAarHoKJ1a3 —- KAJHEeBbIH 110JeBOH INaT, a B JeHKOKPATOBLIX
rPaHUTAX — KBApIL —> MJ1arHoK/J1a3 — OHOTHT —- Ka/HeBLlil  MoJeBOl  unar.
Muorpa conepkanne cBHHILA B GHOTHTAX Bbille, yeM B KaJHeBOM [0JIEBOM
wrare.

30JI0TO

CpasHenue cojepKaHuii 30J10Ta B BYJIKAUHYECKHX TOPOAax pas-
Hpix opmanuin (tada. 9) noxaspiBaer, 4To OTHOCHTEbHO BLICOKHE (K/apKO-
Bbie 1 BblIIE) COAEPIKAHHA 30/10Ta XapaKTepHbl A5 (HopMaiHii OCHOBHBIX MO
cocTaBy NOPOA: aHle3nTo-6a3aabTOBOI, Ga3ajbTOBOM, CNUAHTO-IHaba30BOI
(tabn. 10). Popmanun KHCABIX NOPOJ TO CBOEH 30J0TOHOCHOCTH GJIHM3KH,
XOTs H 31ech caefyerT OXKHAATh (YYHTHIBASA HACTOTY BCTPEYaeMOCTH 30J0-
TOHOCHBIX TPOO) TMOHHIKEHHSI CONEp:KAHWUH 30JI0TA B psAny (opmanuu aHme-
3UTOBAA —- 1alUTOBAs — Tpaxuiunapurosasi. B To e Bpems npH cpase-
HUM OTAEJbHBIX PafioHoB (cM. Ta6a. 9) BHIHO, UTO BCe ByJKaHHUYeCKHe
dopmanun KyfinycyHckol BnajinHbl OTIHYAIOTCA GoJjiee HH3KHUMH 3HAUEHHSA-
MH TIO COIEpPXKAHHIO 30J0TA ¥ YacTOTe BCTPEHAEMOCTH 30J0TOHOCHBIX Mpod
oT opmaunit Y1buHCKOH Bra HHDL.

B rpanutomrax XypyHCKOro MaccuBa yCTAHOBJIEHO OTHOCHTENIbHO TMOBbI-
wennoe (0,007 r/r) cpeaxee coaepxanmne 3onora (rada. 11). Ha pue. 5
110Ka3aHo, UTO codeprKaHie 30/10Ta noBbiaencs B yakoi (50—70 m) nonoce
3K30KOHTaKTa XypyHckoro maccusa. Conep:KaHHe yKe 30/0Ta BO BMellaio-
HLHX TO3AHEMe3030HcKHE XypyHCKHH MacOoHB @PXeHCKHX rueificax He MpeBbl-
waer 0,002 r/r.

B Hior-Yan6eiickom u Oxoro-Kyxryfickom MaccuBax cofepxaHus 30-
JOTa B mOpOdax 3HAUNTENLHO OoJee HH3KHE, OAHAKO C ITHMH MaCcCHBAMH
CBSI3aHbl MeJKHEe PYILONPOSBISHHS 30/10Ta BUCMYTOBOTO MHHEPAALHOrO THIIA.
HauGoaee npeacrasutessHsie Aaunusie mo Hior-YapbefckoMy MacCHBY CBH-
JeTEJbCTBYIOT O TOM, UTO H3MEHEHHs colepxKaHHi 30J0Ta B pa3HBIX MO CO-
CTaBy NOpoJax MaccHBa He NPOMCXOAHT. ITO COrjacyercd C JaHHLIMU MHO-
rux astopoB (Awownn, IToranbes, 1966; Anommn u ap., 1970; Bockpecen-
ckast, 3sepena, 1968; Aurunun u ap., 1969) o6 HHEPTHOCTH 30710Ta B XOIE
Audpepenunanuy HHTPY3HBOB.

Ilnsi BEISICHEHHS BO3MOMHLIX HCTOYHHKOB PYMOTEHHLIX 3JeMEHTOB, CO-
JlepKalMXCcs B N03JHEME3030HCKHX BYIKAHHYECKHX TOPOAAX W TPaHHTOHIAX
joro-3anajanoi  uactn OxoTcko-HyKOTCKOro BYJKAHHYECKOro 1osca, Oblau
BLIMOJHEHbl KOJAHYECTBEHHblE CNeKTpPadbHble aHaJH3bl Ha 30/J0TO, 0JI0BO W
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Ta6Gaouia 9

Pacnpenenenne 30/10Ta B BYJKAHOTeHHbIX MOPOAAX pa3aHYHbLIX paioHoB Wro-3anajfiHoil 4acTh Oxorcko-YykoTcKoro BYJKAHHYECKOro nosica

a%
o ; i e i :
Paiion dopMauus IMopoxa 3?:;2 :;]pa(:JGJ'i{';:O:lD)M g §§ col:;;:nejgl;\?;- g}?ég;::ﬁgqi?: ;
T8 | uue, r/t
T mE
YuabHHcKas Bhajguna BasansToBan BazaapThl 10 (9) 90 0,008 0,05—0,002
Tpaxuinnapurobas Jlnnapuret 104 (50) 48 0,002 0,006—0,002
Haunrsl 5(4) 80 0,003 0,006—0,002
Jlumapuro-ganuTsl 18 (5) 27 0,002 0,002
B uenom 1o dopmannn 127 (59) 46 0,002 0,006—0,002
Anpesnro-OasaabToBas| AngeanTol 53 (40) 75 0,004 0,01—0,002
Anneanto-6a3aabTl 4 (3) 75 0,002 0,002
B uenom no dopmanun 57 (43) 75 0,004 0,01—0,002
Jaunrosas JLauntet 37 (17) 46 0,002 0,006—0,002
Jlunapursl 14 (8) 58 0,003 0,006—0,002
Jlunapuro-gaunre 22 (15) 68 0,003 0,01—0,002
B uenom no gopmarun 73 (40) 55 0,003 0,010,002
Anne3utosas Anneantst 11 (6) 54 0,003 0,01—0,002
Oxoro-Kyxryiickoe JlanuroBas Jaunrst 39 (27) 69 0,003 0,006—0,002
HORHATHE Anpesntonas Anpeantst 51 (48) 94 0,003 0,006—0,002
i JlunapuroBas Jlunapursl 56 (10) 18 0,002 0,002
Kyiiaycynckas sna- Jaunre 9 (5) 55 0,002 0,002
Alna JIunapuTo-1aiuTh 4 (1) 25 0,002 0,002
B wenom no dopmatuu 69 (16) 23 0,002 0,002
Tauutosas Jauurst 8 (4) 50 0,002 0,002
Amgesntosas AHIe3nTEl 4 (2) 50 0,002 0,002
Bg;gg"r:_’:mﬁ‘ﬂﬁzc:m:ggg)‘leﬁﬁﬂrD Chnuanro-nunabasosas | Cnuaurtw, Anabasbl, KBapuesbie KepaTo(Hphl 29 (17) 58 0,004 0,01—0,002
MpusMedanne CHeKTPOXHMHYECKHE ONpefeaeHHs 3ojora npopefenst B JaGoparopusx Tyabekoro dwanasa [IHHTPH n SlkyTckoro reoJ0ruYeckoro ynpasaeiis.

[Mpegea uyBcTBRTEALHOCTH 2+ 10 =7 %,



i

abanwa 10

PaCanﬂEJIEHMe 20J0Ta B BYJKAHHWYECKHX Nopojax 0ro-3anajHoi yacTy OXDTCKU'quOTCKO[‘O
BYJKaHHYECKOro nosaca

Beero npob E :—i"‘: @;;‘} Kpaiinne ana-
dopmanus Tlopona (B TOM uncne ¢| g ar | 25 .| yenusn cojep-
30JI0TOM ) =& b grcs__;_ Mauuli, r/T
TaE| OBE
basansToRas Basannre 10 (9) 90 | 0,008 0,000,002
Tpaxununapuropasn | Jlunapute 160 (60) 37 | 0,002 0,006—-0,002
Hauntw 14 (9) 64 | 0,002| 0.003—0,002
Jlunapuro-ganuTL 22 (6) 27 | 0,002 0,002
B neaosm no gopmaunu | 196 (75) 38 ) 0,002] 0,006—0,002
Anpeauro-6asaib- Anpnesnru 53 (40) 75 | 0,004f 0,01—0.,002
TOBas Anje3anto-6a3anbTel 4 (3) 75 | 0,002] 0,002
B ueaom no gopyannn 57 (43) 75 | 0,004 0,01—0,002
Jauutopas JaunuTel 84 (48) 57 | 0,003 0,006—0,002
Jlunapuret 14 (8) 58 | 0,003| 0,006—0,002
JInnapuro-naunThl 22 (15) 68 | 0,003 0,01—0,002
B uenom no popmaunmu | 120 (71) 59 | 0,003 0,01—0,002
AnesHroBas AHJe3NTH 66 (56) 85 | 0,003 0,01—0,002
Cnnauro-guaba- Cnuautel, Auabassl, Keap-
30Basd uepkie Kepatodupsl 29 (17) 58 | 0,004f 0,01—0,002

cBHHEI apXeRCKHX MeTtamopguuecknx nopol dpyunamenta OXxoTckoro cpe-

AHHHOTO MacCHBa.

Apxeiicknit Meramopduuecknii Kommaeke gynramenra OXOTCKOTO ¢pe-
AHHHOTO MACCHBA 10 CTPOEHHIO pa3pedos MeTaMOpGHYECKHX TOJLL, COCTABY
I YCAOBHAM METAMOPHUIMA HMEeT MHOTO OOLOro € apXeHCKHM MeTaMopdiu-
gecknM kommiekcoM Tafironocckoro maccusa ([punGepr, llkomanmcxuii,

Tabauua 1l
Pacnpepeaenne 30J0T4 B NOpOAax M03/1HEMe3030HCKHX TPAHUTOMIHBIX HHTPY3HBOB
= =
Bcero npob £ | 8% |Kpaiinne ana-
Maccun TTopopa (8 Tom uncqe ¢| 2 a E% denus copep-
30/10TOM) S8 | A%p | maumuit, ofF
T8 |08
Hexexiil Anaurs, alIHTOBHHE
rpaBuTH 8 (1) 12 | 0,003 0,002
Porosoofmankoso-GHOTUTO-
BLIE FPAHHTHL 3 - — —
ApaMeanntsi, TpaHOLHOPH- .
TBl, KBApLEBBIE ANOPUTEL 28 (1) 3 {0,006 0,006
Hiot-¥ aptefickuit Anaurs, AMTHTOBHAHBE
rpasiThl 13 (6) 46 | 0,003, 0,010,002
BHOTHTOBLEIE FPAHNTEI 95 (60) 63 | 0,003] 0,006—0,002
I'panoanopuTel 53 (23) 43 | 0,002] 0,006—0,002
Oxoro-Kyxryiickuit | Anautsi, AITHTOBHHEIE
TpaHuTH 17 (4) 23 | 0,002] 0,002
buoTHTOBLIE TPAHUTLL 14 (2) 15 | 0,013| 0,02—0,006
I'panonuopATel, KBapUEBbIE
AHOPHTH 9(1) 11 0,002 0,002
X}’p}’HCKlﬂ"‘I rpaHOJJ.HDPHTbI 5 [5) 100 0,007 0}01ﬁ0,003
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1973). Ilansble 0 pacnpe-
JIEIGHUH 0JI0BA W CBHHILA B
MeTraMOp(HUYECKHX  TOpo-
zax Tahronocckoro macc-
Ba TIpUBOASITCH B pabote
HU. H. TosopoBa u np.
(1970).

Cpennne comepaHus
0J0Ba H cBHHUA B ¢yH-
namente Oxorckorou Taii-
TOHOCCKOTo MaCCHBOB
(raban. 12) yauBHTe LHO
CXOJHBL. ITO CJAYXKHAT Of-
HHM H3 J0Ka3aTeJbCTB IpH-
HAJJIEKHOCTH HX K €THHOMY
apxefickoMy meTamopduue-
CKOMY KOMILJIEKCY BHeI-
Hell 30HEI THXO0KeaHCKOro
nosca.

Pb,Sn,2/m
20+ Sowio s

-

H\

10+
;.

Au, %
1-1074
11075
11076

1107

-~

Puc. 5. Tlosegenue 30/10T1a, 0JIOBA H CEUHIA B 30HE 3K30-
KOHTaKTa XYPYHCKOFO TPAHHTOHAHOTO MACCHBA.
1 — rueficsl; 2 — rpanoAHOpHTEl; 3 — rpavnThL,

CpaBuenne cojep:aHuil 0/70Ba, 30/10Ta H CBHHIA B apXeHCKux INOPoO-
nax ¢ynramerta OXOTCKOro CpeJHHHOTO MAacCHBA H B Me30KaHHO30HCKHX
BYJIKAHHYECKHX H HWHTPY3HBHBIX MOpojax loro-zanaanoii 4actu OX0TCKO-
YykoTckoro BYJKaHHYECKOrO [10fica, a TakkKe TOBeIeHHe 30J0Ta H 0J0Ba B
30He KOHTAKTa ME3030[CKOTO I'PAHHTOMAHOTO HHTPY3HBA € apXeHCKHMH 110-
poiamu yniamenta (cM. puc. 5) NOKa3BIBAET, YTO yKa3aHHBLIC SJIeMEHTHI
He MOIJIH 3aUMCTBOBAThCA MarMaTHUECKHMH paclyiaBaM#i H3 apXeHCKHX no-

Tabanuna 12

Pacnpenenenne 0/108a 1 cBHHUA B apxeiicknx meramopduueckux nopomax OXoTCKOro cpeiii-
Horo maccuga (mo I'. A, Ipundepry) u Taiironocckoro maccusa (no H. H. Tosoposy u

M. A. Mumxuny, 1970)

= Ounoro Canuent
Canura TTopogst L:r;f Koguu, |SPeRHEe co- =
gg npoG |RepAcanie, n X
: X, bt
Oxorckuil maccus
Bepxuss, [Tnpoxcen-am¢puGonopeie  ocnopubie |1500 11 2.7 17]11,5
(nsaGakuECcKas) KpHCTaMINyeckHe caanllyl, ampu-
Gonosule rueficsl o aMOUGOMATLI
Cpennast I'panaroeule, rpamar-GuotHtosnie u [2500[ 46 2,9 124{12,5
(ranbcnuanckas) GHOTHTOBLIE THEHCH
Humnsiga Amdubostosbie rueiicel, amdubonuts, (3000[ 39 3,5 68/16,7
(nsnnaruncKas) nupoKced-aM(pHOONOBLEIE OCHOBHEIE
KDPUCTA/ITHYECKHE CJIaHIBE
Cpennee 7000( 96 3,0 | 209(13,6
Tafleonocekuil maccus
Bepxusia [Tupokcen-amdubonossie mnuarnornef- (2400 3 3sb 3 |12,6
TOMMLA cbl, aM(puGoa0BLIe NA4MHOTHENCH,
ampuBoaUTLI
Cpennss I'panaroseie, Onorur-rpanatoBuie u |1715( 16 2,9 16 |21,8
TOALA' GHOTHT-rpanaT-rHNepCTeHOBbIE Mila-
ruorsefics
Huskusa [Muporcen-amdubonosnie n amdudono- (24000 12 3.8 12 | 7,4
TOJIA Bbl¢ [JIATHOTHEHCE, NHPOKCEHOBLIE
aMpubOIHTEI
Cpenuee 77201 31 3,4 31113,9
9 3akas M 541 133



pod dyHIaMeHTa U MTO HCTOUHHKOM 3THX 3JE@MEHTOB B Me30KaHHO30HCKHX
MarMaTHyecKHX NOpOJax, BepositHO, SBAAIOTCA IayOHHHBIe (DOLKOPOBbLIE)
PYAOHOCHEIE (DJIIOHILL.
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B. H. COJIOBBEB

COIIOCTABJIEHHE II03{HEMEJIOBBIX
BYJIKAHMYECKHX KOMILJIEKCOB
KYUJYCYHCKON (OXOTCKO-9YKOTCRII
BYJTRAHWYECKHN NOSIC) M BAJIAPUXCKOMN
(KOJIBIMCKWI CPEJJUHHBII MACCHUB) BIIAJIVH

REYIJIYCYHCRASl HAJIOJREHHA Sl BITAJTHHA

Bnaguna pacnonoxeHa B loro-zanafHoit uactu Oxorcko-Uyxor-
CKOro ByJKanuueckoro nosica. dQQy3uBHO-NUPOKAACTHYECKHE TOPOILI Bla-
JIMHBI, TJAaBHEIM 00pazoM MO31HEMEJIOBOro Bo3pdcrad, caaramT o6uixpHEe
noJsisl, BBITAHYTbie B OJH3KOM K LIHPOTHOMY HampasjaeHun Ha 250 kM npu
maprre 10 100 km. Boabmas uacth ee HanOXKeHa Ha CEBePHYIO OKpaHHy
OXO0TCKOrO CPeIHHHOND MacCHBA.

B npexenax BhnajuHBE BHAEIAIOTCA 4YeThIpe pailoHa (BYJKaHHUECKHE
noas) ¢ 3amaja Ha Boctok: IOmomo-[enbkionckoe, deabxio-KyfiaycyHnckoe,
Mannwk-I0paxckoe, Xaakanckoe (Conosnes, 1973).

IOnomo-HeabKionckoe ByJKaHHYeCKOe IOJe pacrojaraercss B Mexay-
peuve lOnoma — [easkio mupokofi nosocoit 303100 xM, BRITAHYTOH B Me-
puaxHoHasnbHOM Hanpapjenud. Ha cepepe, sanaje M ioro-samajle moge orpa-
HHYEHO OcaJouHbMM noponamyu nepmu IHOxuo-Bepxosnckoro CHHKINHOPHS.
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Ha Bocroxe m 10oro-soctoxe oHo npuMblkaeT K Kemanaunckomy pasiomy.
OnucelaevMoe ByJaKkaHHYecKoe noJje, Taxk e Kak # Bes KyhaycyHcokas sna-
JHHA, YacThl0 KOTOPOH OHO SABJASETCS, XapaxTepuayeTcd HEeOLHOPOIHbLIM
crpoeHneM. PanHue H3IMAHHS aHl1e3nT-0a3ajbTOBBIX JaB TAOTEIOT K @ro
sanaanoMy xpaio. Caedyoumuil sran KHCJIOI0 ByJAKaHH3Ma XapaKTepH3yercs
TPaHAHO3HLIME M3BEDKEHUAMH Ty(pOoB ¥ HFHIMOPHTOB JalUTOBOrO COCTaBA,
OTJIOMUBIIHXCA TJaBHBIM 00pasoM B 3analHoil MOJOBHHE MOJfA, TAe CyM-
MapHasi MOLUIHOCTb KHCJbIX ByaxauutoB tocturaet 3000 m. B tpernii sran
BYJIKAHUYECKOH IeATeJbHOCTH NPOH3OLLIH HeDoJbille M0 oDbeMaM H3JIHs-
HUs anjaesnTos. B ornuune or apeajbHOro ByJdKaHu3Ma TpeX NEPBHIX 3TANOB
B TEUEHHE YeTBEPTOro Tala CyllecTBOBAJH JOKaJbHble LEHTPH], C KOTOPLIMH
CBA3albl H3BEPKOHHA JaB H NHPOKJACTOB JUNAPHTOBOIO COCTaBa, & TaKxKe
BHeJApenue cyoByaxanuyecknx Tea. C 3aKIOUHTEAbHBIM IATHIM 3TAnoM CBf-
3aHO BHeJpPeHHE CyOBYJKAHHMECKHX JaeK 6a3a/bToB.

Henbxio-KyityoyHckoe ByJaKaHHYECKOe NOJe PACMNOJanaeTcsi B MexK-
aypeube Heapkio — Kyiiayeyn, na npaso- n aesoGepexbe pu. Heabkio-Kyii-
aycynekas. C zanajla ¥ BOCTOKa OHO OTpaHHYeHO 30HAMH Pa3PbIBHBIX Hapy-
wenuil. Bynikanuuearoe noje maomainio axoao 300 xm? BHITAHYTO ¢ ceBepa
Ha jor Ha 70 kM.

Crpoenue ByJKaHOreHHON TOJIH B PA3JHYHBIX YACTHX N0/ HeoLuHA-
KoBoe. Ha zamaaxom ero xpaio pasBuTa TOJILA aHIe3HTOB U HX Ty¢oB 3Ha-
upteasHoil (moutn 1000 M) moumHOCTH, B TO BpeMs Kak Ha BOCTOKe MOLI-
HOCTbL ee cocrapaser auilp 300 M. CooTHolleHHe e o0beMa UrHHMOPHTOB
B 3aMajHOi M BOCTOMHON YacT#AX NOJg OOpaTHOe: HA 3anafe MOUIHOCTh HI-
nuMOpuToBoil Tomuu He Gojgee 100 M, a Ha Bocroxe — g0 1200 M. Orauun-
TeJbHOH OCOOEHHOCTBIO JAaHHOTO BYJAKAHHYEUKOTO MOJsS ABJISETCA HaJdHUHE
IKCTPYBHBHEIX KYIOJOB JHIAPHTOB, MEPEKPHITHIX NECTPOOKPAIICHHBIMH IiT-
HUMOPHTAMH U pacCeUeHHHIX JalKaMu aule3HTo-0a3a/lbToB.

Manusik-IOpsixckoe ByJKaHHYECKOE MOJIE HAXOLMTCS B CPeiHEl JacTH
Kyiiaycynoxoii nHanoxenHoi Bnaiuubl. B memxaypeuse Kyiinycyn — JlaGbiu-
KbIp HabJ01a/csa CAeLYIONIHil paspe3 ByJIKaHOTEHHON TOAILH (CHH3Y BBEpX):

Moutocrs, M

WrauMGpurel ZalNTOB ¢ MaJTOMOIIHLIMH TPOCJAOAMH OCALO0YHEIX MOPOX 335
Addysusno- nupoxmuntlecxan TOJILA JAUUTOBOrO H  aHAe3uT-jalu-

TOBOro cocraga . . B e e S ey S T s e N L 800
IKCTpy3un m[nap:mm oy e L R iy 1 e = v - o
Tyds aunapuros . . T 400
Urnum6purnl U Jabil mmapm NAUNTOBOTO COCTABA . . . . . . 300—600

CymmapHasi BHAMMAS MOLIHOCTb BceX 3((y3HBHO-NHPOKIACTHUECKHUX
obpasopannit Manubk-IOpsaxckoro noas nemuoro Gosee 2000 .

PasznoBpeMenneie BynikanoreHnbie 00pasoBanusg palioHa CeKyTcs da-
KaMH M IITOKaMH aHle3uToB, 6a3a1bTOB H TPAHHT-NOPGHHPOB.

XamkaHcoKkoe BYJIKaHHYeCKOE I0Je PachojioXeHo BocTouHee MauHbik-
IOpsaxcxoro u oraeneno or mero Hior-YabOelickum pasaoMoM. dra BoCTOYU-
nasg vactb KyiiaycyHckoil nanokeHHoHl BnajiuHBI H3ydena emnie caabo. [lo
launeiM B. A. TBepaoxiefoBa, NMPOBOAUBIIET0 B 3TOM paiioHe reojonnue-
CKYI0O CBHOMKY, HHMHAA YacTh BYJKaHOTeHHON TOJIIH cJaaraercs yepHbIMH
MACCHBHBIMH aH/e3UTaMH, aHae3HTo-0asajbTaMH, NepecaauBaloNHMHCS C
Tyamu, Beiuie saneraer ToJlila JUNAapUTOB, JHIADPHTO-AALUNTOB, JalHTOB H
ux tydos. Pazpes BeHuaercs roay0oBaTo-CepuIMH JalHTaMu M HX Ty(aMil.
O6mas MOUHOCTh ByAKaHHTOB He mpesuimaer 800 .

BAJIAPUXCRAA BIIAJIMHA

Bnanuna pacnojoena Ha samajanoMm Kpaio Ajaseickoro moams-
THS M npejcTaBaseT coboil onyuleHHbll yuacTok B yHAaMeHTe JokeMOpuii-
ckoro aapa KouabiMckoro cpenunnoro maccusa (JIaxos, Jlaxora, 1968). Tak
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xe, Kax u Kyiinycynokas, Bagapuxckas BnaanHa coBnagaer ¢ HHTEHCHBHBIM
MHHUMYMOM IDaBHTALMOHHEIX AHOMAJHIL.

ClloxkeHna oHa OCaflOYHBIMH H BYJKaHOTEHHO-OCANOYHHIMH NOPOJAMH
I0PBL H PA3HOOODPA3HBIMHA N0 COCTABY KOHTHHEHTAJbHBIMH 3(dy3uBamMu Meso-
BOIO BO3pacTa.

[Tosnnemesosofickue obpasoBanus Bnaanus uaywanucs M. H. Kapous-
wuuem, M. TI. lasikosoiM, I'. M. Muxeesum (Huuek, 1959), a 8 1960 r.—
B. B. Ileneasesoim u M. M. Tepexosmm (Ilenensies, Tepexos, 1963). B kou-
ue 60-x romos na AnaseilcKOM NONHATHH NPOBOAWIN TeMaTHUeCKHe HCCJe-
nosauust corpyanuky HUHUTA (Pycaxos u ap., 1972).

B 1973—1974 rr. aBTOp NMPOBOAHI HCCNeLOBAHMS HA 3anajJHOil OKpauHe
Anazefickoro IJIOCKOropbsi B MOJe pacnpocTpaHeHus BYJIKaHWUeCKHX NMOPoji
MO3HeMe3030HCKOT0 BO3pacra.

[ToamHeMenoBble BYJKAHHTHL 3aj]eraioT Ha MOpolax JeBOHCKoro (?),
BEPXHEIOPCKOTO H HIDKHEMEeNOBOTO BO3DACTA.

HuxnemenoBolt Bo3pacT HOACTHIAONMX KOHTHHEHTAAbHble 3((y31Bbl
Ty(onecuanukos, Ty(POrpaBeanTOB JoKa3mBaeTcd (QaOPHCTHYECKAMH HAXO1-
xaMu Birisia sp., npecTaBuTeNN 3TOrO poja, mo saxsaioyennio B. A. Baxpa-
MeeBa, JKHIH BO BTOPOIl MOJOBHHE paHuero MeJa.

Paspesn Byaxanudyecknx mopoj BepXHEMeJOBOrO BO3pACTa, COCTABJEH-
usie Hamy 1o peyxam Kaawimuan n Heapxal, ¥MeloT TpexyieHHoe cTpoeHue.
HuxHgs u BepXHas TONOIM CJ0KeHBl NOpoAaMy anle3HT-6a3aJbTOBOrO psla,
a cpenuss NPENCTaBAEHA TPAXHIHNAPHTOBHIMH JaBaMH. DTH TOJUIH 3aHH-
MaloT oupeleleHHoe crpaTHrpaduyeckoe NONOKeHHe H BLLIENAIOTCH HaMH
B KayeCTBE CaMOCTOATENLIBIX CBHT (CHH3Y BBEPX): aHae3nTo-H6a3albToBaf,
TpaxuaunapuToBan # GasaabroBad. ITopoasr HuxHel (aHze3uT-6a3aMbTOBOI)
CBHTLI cjaraiorT Bce mpasobGepemxbe Henbkana u Jesobepexbe Kaawiuana,
I0KHee NOPOAL aHAe3UT-0a3aIbTOBOH CBHTHI NPOTATHBAIOTCA Y3KOH MHOJO-
Coil B MepHIHOHAALHOM HAampaBieHHH Ha paccroauuu go 70 wM. Humuss
CBHTA CIOMeHa JaBaMi aHie3uTos H 0a3a1bTOB H B MEHbUIEH CTENeHH —
ux tydamu. O6mEas MOIHOCTs eBHTH 0koao 300 M.

HauGosree moJHbIA pa3pe3 CBUTHl ONHCAH HAMH B HeTokax pu. Heapkan.
3nech HaOMOAATACh CAQIYIOMAA MOCTeTOBATebHOCTE (CHU3Y BBEpX):

MomiocTsh, M

Cepuie MeaxozepurcThie Tydonecuanukn ¢ (Jopof, Ha KOTOPHX 3aJe-

Faer TOPH3OHT CEPHIX MEJKO3epHHCTHX a(DHPOBLIX MACCHBHBIX MIarHOKAA30BBIX
HApCOHATUEHDOBARHMX - AHTEIITOR = v &7 o sl mis e et e e 35
Auzeantsl TepeKkpuiBaioTest  MazomMomusiM (R0 1 M) cjaoem  necrpo-
OKpallIeRHbX MeJKOrpaBeanTHeTHX  Tyddutos. 3aneranne nopox Gauskoe

K TOPH30HTATBHOMY

INagka TeMHO-CEPBIX MACCHBHBIX MEJKOROPMHPOBHIX RNHPOKCeHOBHIX Ba-
34JbTOB.

M3 miKuHero ropusonta sTON mauki (06p. 98]8) onpene:leﬂ aoapacr

paBEEI 98 Mum, jer . . : 70
ManoMOuHLIR TOPU3OHT qu)oB auﬂ;ea}rroa 3 po i
TemHo-cepbie ¢ 3e1eHOBATHIM OTTEHKOM :\pyxmorropdmpoame naaruokaas-

NUPOKCEHOBHE apje3nuTo-6a3ai0bTh . . 20

Ha annesnto-6asabrax Je)HT Nauka ceput ATO- kpuc"ramomac-rme-
CKUX TY(OB AHJIE3UTOB, CPEAH KOTOPBIX OTMEUAlOTCH PasHOIepHUCTHE (0T MeaKo-
0 TpyGO3epHHUCTEIX) TOPH3OHTH, COjEpIKaline oGermBmuecsl pacTHTENbHbIE

OCTAaTKH == . s 30
Hauxa t:ep:{u\ MeaKo- i pegxonopcpnpoamx aH,zeamo -basambton . . . 150

BbI,IlCJHITb cpedu 3TOH MAUYKH OTAeJBHBIC IIOTOKH He \’,Tla.WOCb HO NIpH-
cyreTBie nOpox ¢ pasHonopduposbiM (20 adupoBOrO) cTpoeHieM ¢ BKpan-
JeHHHKAMH [AardoRIa3a HAH HHPOKCeHa YKa3blBaer Ha  HeoIHOPOJZHOE

CTpoeHHe ITOH TaYKH.
HenocpencrsedHo Ha uepHble aHae3HTo-0asalbThl € BKpalIeHHHKaMH
MOHOKJTHHHOI'O MAPOKCEeHd JOMKATCH rpamnwnapmm cpe:wen CBHTHI.
T.pax}{mmapmbr H TPaxuThl 3aHUMaloT BOJOpa3deqbHOe IPOCTPAaHCTBO
Anases-Hugurupo-KosbMcKoro Mexaypedss, TpOCTHPAAC, B MePHAHOHA/b-
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HOM HanpaBaennu noyrn Ha 100 xm. Ha MeCTHOCTH OHH BBLIENSIOTCS CBETJI0-
CepuIM, XKeJThIM, GeJBIM HBETOM, PE3KO OT/AHYAfACh OT HHMKe- H BhILIeJexKa-
IIHX TEMHOOKPAIUEHHBIX TIOPO.

Tpaxwmrna'pn'maaﬁ TOJIN[a npelcTaBJ/JeHa TIVIaBHBIM 06])330‘1\! JIaBa!MH
peaKo- u MeJxkonopguposoro crpoenus. Tydel HMeOT MoJAYHHeHHOe 3Haye-
nue. Hlupoko pacnpocTpaHerbl B pailOHe IKCTPY3HBUBIE H CYOBYIKaHHYECKHE
TeJla IPAHOCHEHUT-IOP(UPOB, CJI0MEeHHbIE OpeKYHeBBIMH, (JIIOHIANLHBIMH,
pPeaKoTIOP(GHPOBLIMH, MOMHOKPHCTANINYCOKHMH, CTeKJ0BATHIME H cheposan-
TOBBIMH J1aBaM#, OKOJIO KOTODbIX OTMEYArOTCs 30HLI METAacCOMATHTOB KaoJH-
HHTOBOI (hauuy, NPHYPOUCHHbIE, KAK H SKCTPY3HBHBIE Tejla, K MecTaM mepe-
CEHEHHSs pPaspblBOB INHPOTHOTO H MEpHIHOHAJABHOTO H&HPEBJIG‘H‘HI?I H COnpo-
BOX/AIOLHECs 30HAMHU BYJKaHUUECKHX ¥ TEKTOHHWYeckux Opexuuit. Tema
TPAXWIHIIADHTOBOrO COCTaBa BaHHMAIOT TIBICOMETPHYeCKHE OTMETKH MeCT-
HOCTH C OTHOCHTeJEHBIM TipeBbinenueM 10 300 m.

Crpaturpaduueckn BLIIIe KHCIABIX CYOLIETOYHLIX JUNAPHTOB 3aJEraior
nopolsl 6a3aabToBOH ©BHTH (ropel Marnutnasn, SraerenoB-Tae, Kamnuaxka
1 ap.). Ilopoas BepxHeil CBHTH BEJIOUEHB HaMH B MO3THEMEJOBOH KOMI-
JEKC, XOTSA X, MOXKET 6bl’I‘b, CJ1e10BaJio OTHECTH K na.neoreuor;o:wy BPEMEHH,
TaK Kak JaBe 1HMOph a6COMOTHOFO BO3paAcTa M3 Tpex HMEIOT TPeTHUHEIH
Bo3pact (cm. Taba. 1).

Haun6onee noanbtit paspes mourHoctsio, pasuoit 320 M, onmcaH Ha Je-
BOM CKJIOHEe HH:KHero TedeHusi py. Henpkan, rae or pycna M g0 BoJopas-
AeqBHOTO mpocTpamcTsa ¢ nodoruMu (o 30°) yraamu najeHust x ceBepo-3a-
nany obHaKaloTcs (CHH3y BBEpX):

Monisocrb, M

TeMmuo-cepuie MaccHBHEIE A(HPOBHIE MeNKO3eDPHHCTBIE AHNE3UTLI o 30
Temuo-ceprie pB.-‘IKOJIOpCbH-pO&Bh]E NJarHOK/Ja30Bble, HHOMIA, ¢ NHPOKCEHOM,
aHAeIUTHl . T e S e o o P S e
Kopwmeaa'ro cepble qnio:manhnme :1uTo-Kpn-c’ra.n.'lmma\cm*qecu{ne TV (bl
anjesnToR . . : 30
Yepuoie Menhonopqmpoabte ,zmvm{poncenoume Mlm,za'zexamczmme arue-

3HTO-6a3anbTHl . . e e e Tt e, S ) 125

Huxussa yacte nortoka (o6p. 64/4) umeer sozpacr 60 man. jer (cm.
taba. 1).

Momnocts, M
Temuo-ceppie  MaccusHbie peakonopduposuie ¢ nnpoxceum[ anaesuTo-

6a3anbThl : 25
Temno- cepme MaccHBHEle prnnonopqmpoaue .U.Bynnpoxcenome 6asansTh 60
Temuo-cepuie  MaccusHbiE prnnonop(}mponue HIIPOKCEHDBHC aHIe3HTL

ga0pzi68/t) . . . 3 i i 40

AGcoumoTHblil BO3pacT HX paBeH 88 MaH. et (cum. Taba. 1).

Obmas MoulHOCTL pa3pesa cocrasasieT 320 M.

B npyrux yuacrkax Baxspuxckoii Bnaamuel (ropm rieredos-Tac,
MarnutHast u 4p.) camble MOJIOJbIe H3BePIKEHHbIE TOPOJAB MpelcTaB/eHbl
(o6p. Ne 37/5; 109/1; 89/1), xaxk npaBuso, 0a3ajbTaMH Pa3HOH CTEMEHH
packpucranimsanuu (cM. Tabda. 2).

Ha Kanpumuan-HeabkanckoMm MexJaypeube pacmojaraerca MomiHas (1o
900 M) crpatHdHIHpOBaHHAA TOJINA MOJHOKDHCTAIIHYECKHX MeEJKO3epHH-
CTHIX CHJIIOB JOJIEPHTOBOrO cocrasa. Panee onu onuceBajuce M. M. Tepe-
xoBeiM, M. M. PycakoBuiM # APYrHMH Kak MO3JAHEMEJOBble HHTPY3HH MOHIIO-
HAT-IOPHHPOB ¥ rpaHOCHEHHT-NOpGupoB. Chanel noaoro (1o 20°) HaKIOHe-
Bl K Jory H o0pasyioT Ha MEeCTHOCTH TeppacOBHIHble YCTYNBEl H OTAEISI0TCS
OIWH OT JPYroro MaJoMOIIHEIMH (1o 7 M) mpociosmu Ty(os, Tydduros,
- TydonecyaHUKOB, apruJJIMTOB,

Ha Kapeumuan-HenpkanckoM Bofopasjene 06Hapyxusalores (CHH3Y
BBEPX) :
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Momnocts, ™

Cepble MEMKO3EPHHCTEIE MACCHBHBIC AOMEPHTH - 50
Cepele, HeDaBHOMEDHO CpE/lHe3epPHUCThe MaCCHBHBIC ¢ LuapO‘B'DH “oren-
HOCTBIO AOJIEPHTHI, B NOLoIBe (MOmMHOCTE 50 M) — MEIKO3EpPHHCTLIE CTEKJI0-
Bathle, B xposme (mommuocts 12 M) nopojia peaKo- H prnnonopcbuposaﬂ

(naarnoKTas) ¢ MeNKO3CPHUCTON OCHOBHOM Maccoit . 300
Ha xposae cuana sajeraior sellenoBaTo-cephie TOHKOBEpHHCTh\E 'rycbo-

APTHAIATEL B TY(OaJseBPHTOBLIE C TOHKOIWIHTHATON OTAeNbHOCTLIO : ; i
Cepble KpPYNHO-I/IOMEPOMOPYUPOBLIE AOJEPHTHL . . . . . . . 40
Temno-ceprie MacCHBHEIE MENKO3EPHHCTHIE LOJEPHTHL . 290

Caoncrsle OpOroBHKOBAHHbBIE apTMVIHTHL 3Rech e OTMeua aca samopHil
Tyos anpesntos. HeGodploe KOMHIECTEO 06IOMKOB YKa3aHHbIX MOPOI TOBOPHT
0 MaJio#l (mepBble MeTPHI) MX MONIHOCTH.
Cepnle MeaKo-, CpefiHE3epPHHCTHIE JONEPHTHI S L L IS S LIRS o, S TRl 200

Ab6comoTHEIT HX BO3pact pasHsercss 63 man. jer (o6p. 11/1).

Oobuias MOLIHOCTh MJACTOBLIX WHTPy3Hil cocTasaser 900 M, BpeMs HX
BHEAPEHHA COOTBETCTBYET BPEMEHH H3BEPIKOHHS aHJAe3nTo-0a3albTOBBIX JaB
KaK HHXKHeH, Tak U BepXHeil CBUT.

TlpuBeiennbie pa3pessl BYyJIKaHHUECKHX NOPOJ NoKaskBaloT, yTo Baxsa-
puXcKas BHagmHa Tak e, xak u KyfiiycyHcKad, c/aozeHa NOpPOJaMH Oc-
HOBHOTO H KHCAOTO COCTaBa, rie anie3nTo-0a3albToBble JaBbl CMEHAWOTCA
KHC/BIMH, TIOCJE KOTOPLIX CJedyIoT u3Bepmenns GasansTos. B baaapuxckoil
BHAJHHE B oTiHuHe oT KyHAyCyHCKOI MHPOKO NPOSIBACHBI CyGBy/IKaHHYE-
cKHe (aumH,

Pasnnuns sakaiodaiorcs Takxke B mnpeodraladHiy 3KCIJIO3HBHLIX H3BeD-
JKeHHil, CO CBapHBaHHeM BYJKaHHJYECKOro Kmcjaoro matepHaaa B KyiaycyH-
CKOHl BIIaJliHE W B MajoOM KOJHYECTBE [HPOK/JIACTHKH Ge3 UIHHMODUTOB B
Banspuxcxoi Bnaxume.

ITognHemen0BOl. Bo3pacT ByJKaHHTOB Dajgpuxckoil BmamuHb, 3aje-
rajomax na QJOPHCTHYECKH OXapaKkTepH3OoBaHHBIX OTJIOMXKEHHAX BTOPOil INO-
JIOBUHBI HHIKHEr0 MeJa, NOATBep:KAaeTcs OonpeleeHHIMi abcoMI0THOTO BO3-
pacra (ta6éua. 1).

[To merporpadyiaeckoMy COCTaBY, NETPOXHMHUCCKHM OCOGEHHOCTSM 1
KOMIIJIeKCY AKIecCOPHBIX MUHepanoB B Daadpuxckofi BHnaguHe OTYETJIHBO
HaMeyawTcst JBe rpynnel mopoxa: 1) anaesuT-aHiesnTo-GaszanbT-6as’anb-
JIONepHTOBas U 2) TPaXHT-TpaXHJIUNapHT-TpaHocHeHuT-nophuposas (tabdi. 2,
puc. 1), ITopous kucaoro cyOuieJoyHOrO €OCTaBa XapaKTepHIYIOTCs IOP-
(DHPOBOIt CTPYKTYPOi € BKpamnJeHHukaMu Meaxux (1—2, pexe 3 mm) sepen
KaaueBoT0 mOJeBOTO winarta, HHONAA NMAarHoKAa3a H euwe peXe — GHOTHTA.
OchoBHas Macca MMeeT MHKpOrpaHodHpoBOe, MHKPONErMaTOHIHOE, MHKPO-
AIVIHTOBOE HJIH MHKPOTPAXHTOHAHOe ctpoeHHe. ITOpPOIEl Tpaxu/IHIapHTOBOI
CBHTBI COZLE€P2KAT HOPMATHUBHBIN KOPYHJ, reMaTHT, PEIKO amaTHT W BOJLJIACTO-
HHT H XapaKTePH3YIOTCH Ma/biM KOJHYECTBOM HOPMAaTHBHOIO aHopTuta (3—
129%), nouTH paBHLIMH COXEPKAHUAMH HATpusg u Kauusa (n=49,1—62,4),
CONBIUMMHA 3HAYESHUTIMHE HOPMATHBHBEIX KOJHIECTB KBapua (19,4—34,0%),
oprokaaza (26,16—30,61%) u ansoura (27,79—40,90%).

Tpaxuaunapurel, NpaHOCHEHUT-TIOPHUPLI XapaKTEPHIVIOTCST pasHoobpas-
HBIMH aKIeccOpHbIMH MuHepasaMu (r/t): marHetur (10 58), HAbMeHHT (/0
195), uupron (mo 137), amatur (no 48), ¢moopur (3), nupur (zo 1,6),
rematur (1o 451), Bucmytun (mo 6,2), enlHHHYHble 3HAKH TOMas3a, rpaHa-
Ta, MyacCaHHTa, apCeHONHpUTa, casepuTa, TajJeHHTA, MOJIHOIeHHTa, Kac-
CHTepHTa.

TpaxuaunapuroBag CBuTa Dalspuxckoil BHATHHLI N0 MHHEPAJIbHOMY
COCTaBY, METPOXHMHYECKHM OCOOCHHOCTSIM CYLIECTBCHHO OTJIMYAETCH OT BYJI-
KAHWTOB JumapuToBoi opmannn Kyinycynekoir Bnagunm (puc. 1, 2). Kax
BHIHO Ha BapHallMOHHON H MeTPOXUMHYEeCKO#l AHarpamMmax, BYJKaHHTH ba-
AAPHXCKOH BIAaIHHBI Mo CcpaBHeHuto ¢ Junapuramu Kyixycynckoit xapaxre:
pHSYIOTCA OOJBIIUMH CONEpPKAHHSIMH Mmiejg0odel, HO IMEHbLIHM KOJTHYECTBOM
kKpemHeseMa., Ecmn mmmaputer KyfiaycyHckol Bmamguibl GMHIKH K MeTPOXH-
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Tabauua 1

AGcomoTHbIH Bo3pacT ByJdkaHorenHwx nopoa Kyi#inycyuckoit u Bansipuxckoit Bnagud

AGcomor-
Popmauuf, cBHTA  |Ny oGpasua Mecto B3sTHS 0Gpasiia Topopa p:::: i
Jer
Kyddycynckan snaduna
Jlunapurtosas 12/1 Cyosyvikan, pu. deaskio | Tpanut-nopdup 66+3
39/1 [Torok, pu. Typrta Junapur 4941
9/1 » » JleldbKio » 72+4
6/1 0w » Hriunm6put aunapura | 80+4
75/1 Jxerpyaus (pu. Hdenskio- | JIunaput 60+ 1
Kyiinycyuckan
135/1 Maiika, pu. Pycaaka Kpynuonopdupossiit 51
JMHAAPHT
35/1 [Torok, pu. Typra Jlumapur 8345
24/2 O » » 6141
30/10 Fiiie » Hraumépur auna- | 92+4
puTta
83/1 it » To xe 83+1
71/4 | IMokpos, ueroku pa. deab- » 83+5
Kio-KyiyeyHexoit
57/1 | To xe » 79
Aujleanro-Gasanb- 29/2 | [Morok, pu. Typra Annmesur 81+2
TOBaA 62/1 » uctoxkn pu. deanb-| Tyd annesnra 84
kio-KyfinycyHsckasn
Jauntosasn 101/2 | Tlokpos, pu. ManGsit HMruumOpur paunta 84+2
40/13 | Cy6syakau, pu. Typra ['pasonuopHT-NOP- 90+5
hup
409/6 [Torok, pu. Mannex- | JIunapur 94
HOpax
badapuxcras snaduna
Basaabropas 11/1 | 3xcrpysusa, pu. Ka- | Joaepur 6311
JUBLY AT
68/1 [Torox, pu. Henbkan Annesur 88+1
64/4 > 12 » Awngesnto-Ga3anst 60+1
Tpaxuannapuroras 31/1 | Dxerpysus, pu. Ka-| Tpanocuennt-nopgup | 5840
ABLTYAH
36/8 To ke » 67+1
123/1 » » » 90+3
Anpesnto-6asaih- 9/12 | Tlorok, pu. Kaasuuan Aupesur s fun
TOBAas 51/2 » »  Henvuan » 80+2
34/3 » » Kazsiauan Tyd angeaura 86+2
98/8 » wucroku pu. Heap- | Basansrt 96+2
Kal

Mpumeuanne. Onpefenenusi aGCoMOTHOrO BO3PACTA KanMii-aprOHOBBIM METOAOM BBIMNOJHEHBL

nox pykoBpicteom H. M. Henawesa B naGopatopuu onpefeneds aOconioTHOro Bo3pacTa TeoorHYECKHX
dopmauuit Mucrutyra reodorun S CO AH CCCP.

MuueckoMy Tuny Jlaccen-ITux, To Tpaxuaunapiars Daxspuxckofi Bnalusbl
npubaHKaKTCs 10 COCTaBy K Tumy JTHa (eM. pue. 1).

Bazanbrhl 1 anze3uno-6a3aabThl DalsipuXCKOji BIAIUHBI CI0KEHBI I/1a-
DHOK/TA30M, MOHOKJIWIHEIM TIHPOKCEHOM, HHOLAA COBMECTHO C POMOHYECKHM
NUPOKCEHOM, HAAHHICHTOM, NPHCYTCTBYIOT PYJHbIE MHHEPAJbl AHIE3HTLI
B OTHu#e OT 6a3ajLTOB CONEPHKAT MAJL0 TEMHOLBETHHIX (NUPOKCEH, PemKo
Oypasi poroBasi 0OMaHKa) MHHEpaJ0B.
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orl

Ta6numa 2
Xudimecknii coctas ByNKaHHuecKuX mopopn, Bapspuxckoil snajmisl, sec, Y
(&
Bitha Cuaa DKcTpyaus
KoMmriioneut AuneanTo-G6asanasTopast TpaxunuirapuTosas BasannToBas
' 98/8 | 34/3 | s1/2 | 5471 | s6/8 | 5271 | 9078 11/8 [ 18/1 | 123/1 89/1 { ar/s | 644 | 68/t | 109/ | 772 l 6/1 11/1 3/1

5i0, |53,80 62,26 | 64,90 54,36| 70,05 71,39 66,97 { 75,17} 71,36 | 68,61 | 55,18 53,69 55,41 | 62,02 | 54,93| 55,70 62,75| 60,20 | 59,70
TiOg 128 1,05 0,50, 1,38 0,30 0,22{ 0,85 0,14 0,12 0,34 1,64 2,65 1,22 1,43 1,34 1,99 1,47] 2,00 0,93
Al,Os |15,78) 15,69 | 15,36 16,74| 14,34| 14,81f 15,39 | 13,19 13,82 | 14,58 | 15,39 15,65| 16,67 | 13,87 | 15,54] 16,51| 14,35| 14,32 | 15,61
Fe,03 | 5,15] 3,57 3,86 3,96| 3,35 1,39 4,40 0,84 2,40 1,91 4,591 5,561 3,51 6,15 220 2B 3208 2199 oAt
FeO 333 1,567 1,36{ 4,83 0,25 0,34 0,36 0,35 1,05 1,95 5,27 3,31 4,53 1,82 5,731 5,044 2,34 4,80 | 5,11
MnO 0,16 0,08 0,03 0,10f 0,03[ 0,02 0,04 | Cux. 0,04 0,05 0,13 0,02 0,08 0,10 0,100 0,13 0,09 0,14 0,05
MgO 4,831 2,80 2,14] 3,35 0,40 0,20 0,90 0,39 0,16 0,65 4 18 3,43 2,97 1,97 3,07t 4,58 2.3l 9.51 2,51
CaO Toadl” 4 97 4,74 7,40, 0,60, 0,53| 0,38 0,77 1,25 1,55 6,50 7,68 8,15 5,38 7,17 6,97 8:51F “4. 87 1EhHLT4
NayO 3,24t 3,95 4,04} 3,97) 4,49 4,20, 4,86 3,32 4,83 4,49 4,04 3,94 3,83 3,82 4,45 3,91( 4,35 4,39 4,10
K;0 1,34 2,01 2,83 2,18 4,95 5,32| 4,40 5,201 4,72 4,81 1,411 1,86| 2,24 2,41 1,701 2,011 2,630 12,841 2086
H,0+ 1021 1,95 0.27¢ b1k 0,560 05730 1381 0,73] 0,44 0,81 0,64 0,78, 0,8 0,69 0,18 o,10] 1,60 0,81 0,40
P05 02 L0, 1T 0,19 0,78 0,02 0,02 0,07 0,03 0,03 | 0,11 0,65, 0,28 0,70 0,19 0,58 0,25 0,20 0,20 | 0,42
CO: 1,42} He o6u. | 0,13 0, [3{He o6u.[He o6u.(He o6ir. |  0,27|He o6u. |He o6, 0,14f 0,70}He o6u. |He o6u. 0,19| 0,41 0,55

He o6u. |He ofu.

Cyna (99,42] 99,37 [100,35]100,20] 99,34 99,17] 99,93 [100,40]100,26 | 99,90 | 99,80] 99,55[100,16 | 99,85 [100, 18]100,38] 99,37]100,07 | 99,84

Hopmaruenwid cocras

Or | 8,35 11,69 16,70| 12,80 28,94| 31,16) 26,16 | 30,61 27,83 | 28,38 | 8,35 10,57| 12,80 | 13,91 | 10,02| 11,69| 15,58 16,70 | 17,25
Ab |27,26] 33,56| 34,08| 34,08| 38,27| 35,65| 40,90 | 27,79| 40,37 | 38,27 | 34,08 33,56/ 31,98 | 31,98 | 37,75) 33,03| 36,70/ 37,23 34,60
An 124,48 19,19| 15,30| 21,14 3,06/ 2,50 1,11 | 3,89 2,23 5,29 [ 19,75 19,47f 22,25 | 13,91 | 17,25) 21,70| 11,68 10,85 | 15,30
Woil. 3,14 70,47 3,09 4,18 — - — — 1,631 0,70 | 3,83 6,97 5,58 | 4,991 6,16 4,65 1,97 5,23| 4,30
Diy En- 1 2,611 6,93 "5.32) 2,81y 1;00) 0,500 2,21 1,00 0,40 0,30 | 2,7i] 8,83 3,51 4:92: 13, 8110 35211 b Boyug 2,11
Fs | 0,13 — — 1,06f — — — — == 0,40 | 0,79 — 1272 — 1,98 1,060 — 1, 85510090 T
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AHANHTHK

3. @. IlapuuHona;
anadHTHEK

3. ®. Tlapunosa;

Kaabinuat,
Kaawnuau, anaau-

pu. Kagwinyan, aHa-

37/5 — anae3uTo-0a3anakT,
HenbxaH,

pU.

, anaautuk I'. H. Oxaonkosa; 6/l — mojepur, pd.

anaautuk . H. Oxnonkoea; 3/1 — poaepur, pu. Kaabauan, aHaauTHk 3. @.

AHANHTHE
pu.

Kaznuan, aHailuThk
[MapuHoBa.

Henpkaw,
90/8 ~— TpaxHr,

pA.
I'. H. Oxaonxosa;

pu.
H. Oxnonkosa;

AHATNHTHK

68/1 — nMHpOKCceHOBHI AHIE3MT,

[8/1 — rpanocHeHHT-MTOPGHD,

54/l — anpge3anto-Ga3ansT,
Kanawimuad,

piu.

pu. Henb Kan

INaputosa;
apaautak 3. P, I[Naprnosa;

@,

py, HeawkaH, anaastug T
@, [lapuuopa;

it 6asananT,

3.

ananutig T'. H., Oxaonkosa; 34/3 — kpHcTaanokaacraueckuit tyd anpesnra,
apur,

K

=

Henbkan, aHar
. Oxaonkosa; 52/1 — Tpax
3aaeT, p4. Heabkan,
IMapunora; 7/2 — nonepHr,

H
nopdup,

ITapunosa; 89/1 — KBapuessl

Kanwuiyau, aHaaHTHK 3.

aHfesnT, pu.
pu
3. &

64/4 — anpeanTo-0a

ananuTuk 3. @.
Kapawinuas,

51/2 — nupoKCeHOBLIN
apaaaTok T.
Kaapinyan, aHaNMTIK
I'. H. Oxnoukopa;
pu.

109/1 — nonepur, pu. Henbkan,

Homepa npo6: 98/8 — kmapuesniii Gasanvr, pu, Heauxas,
11/l — Roaepurt,

Kaneinuag,

pi.

11/8 — Tpax#nunapHToBbIil

. Oxnonkosa;
Oxa0onKoBa;

H.

KagpayaH, aHaJauTHK

Tipumeuanue,
H
H. Oxnonkosa;

AHTHK T,

H. Oxaonkosa;
123/1 — rpanocHesnT-NOpHHP, pH.
|

36/8 — TpaxuAKIapHT,

{5
THK

3

ManuBuiyecss mopoJsl Xapax-
TEPH3YIOTCS, KaK NPaBHJO, pell-
konopdupoBbiM (5—30%) crpo-
eHHeM ® Mearamu (1—3 wmm)
BKpanJCHHHKaMH, HHTepCcepTallb-
HOH, THaJAONHAHTOBOH, TOJAEUTO-
BOH, pexe MHKPOJHTOBOH H MNH-
JOTAKCHTOBOH OCHOBHOH MAacCOH.

JlonepuTs CHJIJOBHIX H 3KC-
TPY3HBHBIX 3aJexell o6JanamnTt
MHKDPOJOJIEPHTOBOH, PEIKO odH-
TOBOH  NOJHOKPHCTAJIHYECKOH
CTPYKTYpOH € pasMepoM 3epeH
10 1 MmM. B KpaeBnx dactsax
CHJIJIOB  OTMEHaloTcsl TJIOMepo-
nop(UpPOBLEIE CPOCTKH MJIATHOK-
Jaza pasMepoM J05 mMMm. [oue-
pPHTBI B OTJIHYME OT 0a3anabToB
cofiepiaTt KpoMme IJIardHok/aasaH
MHPOKCEHAa, WANHHTCHTA, PYIHOTO
MHHepaJa B HeGONbIIOM KOJHYe-
cTBe KBapl, OHOTHT M KaJ/JHEBbIH
MOJIEBOH WINAaT.

Texctypsl nopon, Kaxk mnpa-
BHJIO, MACCHBHEBIE, B JIaBOBBIX IO~
TOKAaX — MHHJaleKaMeHHble pa3s-
HOBH/HOCTH, NYCTOTHl 3aN0JIHEH-
Hbl XaaleJ0HOM H XJOPHTOM.

Tydrr conepxkat o6JIOMKU
KPHCTAJIJIOB M TOPOJ aHIEe3HuTO-
6asanbToBOrOo cocrasa. B rydax
HUAHEH CBHTBI OTMeyaJHCh HHOT-
1a meaxkue (no 4 mMm) 06JOMKH
NJ1aTHOTPAHHUTOB.

ITopojkl OCHOBHOTO cOCTaBa
annesuro-6aszanbToBOoi u  Ga-
38J/IbTOBOH CBUTHl M3MEHEHH cJla-
60, JHIIb [0 CTEKIY pa3BHBaeT-
csl XJIOPHT H OTMeuaercs Kap6o-
HaTH3au#A.

IToponsl ane3nT0-6a3anbTO-
BOH W 6a3aJbTOBOH CBUT M CHJ-
Jabt gonepHToB Banspuxckoii Bna-
JAMHBl XapaKTEePH3YIOTCH OjHHA-
KOBBIM HAGOpPOM  aKIleCCOPHEBIX
MHHepaJsoB (r/T): MarHeTHr (mO
728), nabMeHdT (110 799), UHPKOH
(no 11), anarut (o 61,7), kaccu-
TepuT (zo 0,2), enHHHYHBIE 3ED-
Ha aHaTasa, pyTuaa, 6apHra, Ko-
pyHIa, INOHHENH, MYacCaHHTa,
apCeHONMKPUTA, TAJACHHTA, aHTH-
MOHHT4, BHCMYTHHA, TUpPHTA (IO
55).

I'pynna nopoi OCHOBHOTO
cocTaBa HMeeT He TONbKO CXOj-
HBII MHHepaJbHEIE cOCTaB, a
Takxe OJH3KHE NeTpPOXHMHYE-
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ckue ocoGeHHocTH. Bce OHM OTIHUAIOTCA MOBBLILEHHBLIM KOJHYECTBOM HOP-
MAaTHBHOTO KBapla, HeGoJAbIIHM — aHoptura (23—47%), HenoHachilleH-
HOCTBIO MAaruueM H JKeae3oM, GOMbIIHMH 3HAUEHHAMH Ko3(duuHeHTa n
(68—81,3), npucyTCTBHEM HOPMATHBHOTO TEMATHTA.

Hns onpenenesns GhopMalHOHHON NPUHA/LIEXKHOCTH 6a3aJ5TOB, aHAE3H-
T0-6434/1bTOB H [OJIEPHTOB HCIMO/JIb30BAJIHCh AHCKPHMHHAHTHEIE ()YHKIHH, IO
B. A. Kyromuny (1972). PaccuutsiBanuck cleiyiomde mnaps: 1) Tpanmbt
MOJIOABIX TaaTGopM —6a3aabThl KOHTHHeHTAJbHOH OJHBHH-0a3aJabTOBOM
opmManuu u 2) Tpannel MOJOABIX MaaTGopM — 6a3aabThl  AHIE3HTO-
Boii (opmanun. Bce aHanH3NpOBAHHBIE TMOPOALI, MO KjaacCHPHKAIHH
B. A. Kyroruua (1972), otHOCATCS K (QOpMaUHH TPamIoB MOJIORBIX
rmaThopm.

Bynkaunueckne nopoasl 0CHOBHOrO coctaBa DalspuXCKOH BnaJIuHBL CO-
IOCTABUMBL C MOPOJAMH aHde3HTO-0a3aabTOBOH H 0a3aJbTOBOI (opMalii
Kyi#iaycynexoit Bnanuuni. [Topoasl 3THX BHATXHH COAEPKAT MOHOKIHHHBIA H
poMOuuecknii nupokcensl. B Byaxkanurax KylaycyHCKOH BHAJHHBEI MO CpaB-
HEHHIO C MopofAaMy BanspHXckoii comeputcs GoJblie [MHHO3eMa H MeHb-
me tuTaHa. [lepechlleHHOCTb TVIMHO3€eMOM H HEJOCHILCHHOCTb THTAaHOM
6asanbToB KylinycyHCKoil BmafHHBLL OnpeAessioT HX (OPMALHOHHYIO NPH-
Hajpnexunocts. [lo knaccupukanuu B. A. Kyroauna, oHd OTHOCATCH K aH-
JIe3UTOBOH (hopmaluH.
= CpaBHenne nmo3HeMeJ0BbIX By dkamntoB KyiinycyHekoit 1 Bagsapuxckoi
HaJOXKEHHBIX BaAWH CBHIETENBCTBYET O UX CYUIeCTBEHHBIX paanuynax. Kyii-
JycyHcKkas BnafuHa BLINOJHeHAa TJaBHBIM 00pasoM HIHAMODHTAMH JHIADH-
TOB M JAaUuTOB (HCHUMOGPUTE 60JbLINX 00BEMOB), a 0a3aJbThl U AHAE3UTO-
0azaJbThl TPEJACTABJAIOT IMOTOKH HeOOJLUIOH MOLIHOCTH, PacnpocTpaHeHHbe
He mosBceMecTio. B Baxspuxexoit Bnaguue, Hao6opoT, npeobaanaloT Jasbl H
CHJIJIBI OCHOBHOTO H CpejHEero cocrasa, J0Jsi NHPOKIACTHUECKHX NOKPOBOB
cpenu HUX He(OMbIIAas. '

OcHOBHBIE M KHCABIE NOPOABI paccMaTpHBaeMBIX BOAIUH pasaHdaloOTCs
H 110 NeTPOXHMHUeCKUM ocobeHHOCTAM. BaszanbTel KyHaycyHCKOH BIaJuHBI,
no kaaceuduxkanun B, A. Kyromuna, oTHOCATCS K aHIE3UTOBOH dopMmaluy,
a GasanbThl H JA0JePHTH DalsapuXxckoii — K TpamnaM MOJOABIX IJaTHOpPM.

[MpuBenenHble JaHHbBle CBHACTEABCTBYIOT O TOM, 4YTO OJHOBO3DPACTHbIE
no3aHeMea0Bbe ByaKauuTel Ky#iaycyHckoi M BalfpuXxckoil Bnaius HMeOT
pPasHoe NMPOHCXOKICHHE,

IloznuemenoBoit ByaxaHuaM Daigpuxckoil BUajguHbI CBA3aH C MO3He-
Me3030HCKOiI TEKTOHO-MarMaTH4eckKoii axTHBH3alMel 3smumnajeosoiickoro Ko-

JILIMCKOTO CPEIHHHOTO MAacCHBA,
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Puc. 1. Tletpoxumuueckas jauarpamMma mo Puc. 2. BapﬂauHOHH&zI nuarpamma
A. A. 3aBapruxomy. (Na;0+Kp0)—SiO; BYJIKAHHYECKHX
1 — Byakannueckne nopoan Bapapuxckoft smamune;  nopox Kydiaycynckoit n Bagspuxckoi
2 — nosaHeMenoBLie BYAxXauuTh KyBaycyHckoll mna- Baguu. Yoir. 06o3H, oM. pHc. 1.

AHHbBL,
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3a/10XKUBIIETOCA B MO3/IHEM Me3030€e BAOJb rpaHHUbl Me3030fickoi Bepxo-
Ano-UyKoTcKoit ckaanuatoilt 06/1acTH H KafHO30MCKOH Mo BpeMeHH CKJIaj-
uaTocTH KopsikcKo-KaMuaTcKoi o6/1acTH.
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T'. H. TAMAHNH

HPONMJINTHI 1 BTOPHUYHBIE KBAPIIUTHI
IOI0-3AIMATHON YACTH
OXOTCRO-9YYROTCKOTO BYJIKAHHYECROTI'O IMOACA

[IprypoueHHOCTb GJH3MOBEPXHOCTHOrO 30JI0TO-cepe6psHOrO opy-
. HeHEHHS K THAPOTEPMAaJbHO MeTaMOpPhU30BAHHLIM 3¢ (Y3HBHBIM IOPOIaM
pasauuHoro cocrasa obulenspectHa. [lo3TomMy Bompoch HUX pasMelleHHsd,
thauuaNbHbIX NEPEX010B, MHHEPAJOro-reoXHMHIEeCKHX OcoDeHHOCTER, 30.0-
TOHOCHOCTH H B3aHMOOTHOLICHHH ¢ THAPOTEPMaJ/bHON MHHEpaJan3alnneit nme-
IOT NEPBOCTENEHHOE 3HAYeHHe [Js1 MMOHCKOB H IIPOrHO3a HpOMbIIIIJI_EHHOL'O
opyneHennsi. Huxe sTH BOIpOCH paccMaTpHBAIOTCH NPHMEHHTENbHO K (op-
MAlHAM NPONHAMTOB U BTOPHYHLIX KBAapPUHTOB HaHMeHee HSleEHHOIgl 0T0-3a-~
naanoit yactu Oxorcko-UyKoTcKoro BY/JKAHHYECKOTO Mosica.

GOOPMAIIA DPOIIAINTOB

B Hactosiuee Bpema aas paiioHoB Oxorcko-Uykorckoro ByJKa-
HHYECKOro Imosica, paBHO KaK H AJsd APYrdX BYJKAHHYECKHX MOACOB, NMPOIH-
JAUTH3ALHUsS PAaCCMATPHUBAETCH KAK OAMH M3 BeAYIIHX MPH3HAKOB, YKa3blBaio-
IHX Ha BEPOATHOCTb HAXOXKIEHHS 30JI0TOTO Opy/JeHeHus. [Ipm 3ToM yuH-
THIBAETCs JUlIb neTporpaduyeckasi CTOPOHA TePMHHA «IPOMHIHT> 0Oe3 yyeTa
ero reHeruueckoit cymnoern. 3. A. O6pasnosa (1970), nposoas o63op cos-
peMeHHOH JHTEpaTyphl O NPONHJINTAX, NPHLILIA K BEIBOAY, UTO CJEAYeT BHI-
JenaTh MO KpafiHeil mMepe ABa WX THNA: 1) perHoHaJbpHO pacmpocTpaHeHHbLIe
AOPYAHbIE, FABASIOLHECT YACTHBIM CJAy4yaeM <«3eJeHOKaMeHHOro» Meramop-
(buama By/JIKaHOrEHHBIX TOJIN, NPOTEKAIOUIEr0 B rHNaGHcCaJbHBIX H NPHIO-
BEDXHOCTHBIX YCJOBHAX IIyOHHHOCTH; 2) oKojgopyansie. Coramascs B
NPHHOHNE C BbIACJCHHEM II€PBOro THIA, CIAeYeT lIOﬁaBHTb, qTo ﬂO,H,OﬁHOI‘O
THNA TMPONMJAMTEL Moryr o0pa3oBaTbcs M B pe3yJjbTaTe aBTOMeTacoMaTHye-
CKHX IpeoGpa3oBaHHil B MNO3JHEMAarMaTHYECKYl0 CTajHil0 (GOPMHPOBAHUA
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Puc. 1. Cxema pacnpocrpaHendss Gaunfi  BTOPHUHBIX
KBHPHHTOB H HPOI]HJ'[HTUB Ha yqacme ]?}'ﬂﬂﬂp(}ilﬁ.’[&ﬂﬂﬂ
Keapuesoro.

1—3 — pyaxannueckne ¢bopmaluu: [/ — KauuToBas, 2 — aHAE3IHTO-

GasanbroBasi, § — TpaxuaunapuaTosas; 4, 5§ — GaUHH MPONHAUTOB;

4 — xnopuToBas, 6§ — kapGoHaT-xaopuroBasi; 6—9 — daunu BTO-

PHYHBIX KBADUHTOR: § — KBaPU-CEpHILHTORAR, 7 — KBADPIL-AAYAADO-

pasi, § — KBapll-KaonnHuToBafdA, 9 — MOHTMOpHAnoOuHTOBAdA; [0 —
KBapleBble MHHIABL

MOPOJ, KAK 3TO OTMEYAeTcA B HEKOTOPBIX pai-
onax 3axkapnatba (Kopxkuuckuit, 1969).Bto-
POM THI TPONHJIMTOB, MO HAalleMy MHEHHIO,
He fBJSETCS OKOJOPVAHLIM, CKOpee BCeroero
cjenyeT HMEHOBATH  JIOKAJbHO DPAa3BHTHIM.
[To cBOMM TreoTeKTOHHYECKHM YCJIOBHSM IIpO-
ABJICHHS OH CX0X C (alHAMH-BTOPHUHBIX KBAPUHTOB; BHIHMO, TaKHe INPO-
nHAuTH HMeloT B Buay I. M. Baacos (1963), M. M. Bacuaesckuit (Baa-
coB, Bacuaepckuii, 1962) u B. JI. Pycunos (1970) nas pafiona Kamyarkm,
a Beaen 3a Humu JI. H. TlaswkeBnu u ppyrue ucciaenosartenn — ansa Cese-
po-Bocroka CCCP, roBopsi 0 BepTHKAJbHOH cMeHe (panuil BTIOpPHUHEIX KBap-
IUTOB PAa3JIHYHBIMH (auuaMHd NPOMHIHTOB. J[aHHBIN THI NPONHJHTOB TIO
OTHOLIEHHIO K OPYAEHeHHI0, KAK H BTOPHYHBIE KBADILHTHI, ABJAAETCS I0PYI-
HBIM, HO CONpPSIKEHHLIM C OPY/ACHEHHEM, a MO3TOMY MOMKET CHYKHTb TOHC-
KOBBIM NpH3HaKOM. PerHoHanpHbIl THI NPONHINTH3ALHHE He MOMXKET CJIYKHTb
NOHCKOBBEIM KPHTepHeM, XOTSl Cpeil PasyIHuHbLIX (auuil ero HMHOrja pasme-
maercss OpyJaeHeHHe. B3aHMOOTHOILIEHHS €ro co BTOPHYHBIMH KBapIHTaMH
pasnooGpasusie. [Ins mpumepa paccMOTPHM BecbMa HHTEpeCcHLIE B3aHMOOT-
HOMICHHS MPHIHJHTOR H BTOPHYHBIX KBApPIHTOB pyaHOro moas pyd. Kpapite-
Boro B Oaccefine p. ¥YabH (puc. 1). B cTpoennn ero mpHHHMAalOT yuyacTHe
NOPOJBI JIHMAPHT-AAIHTOBOrO COCTABA AMKHHCKON CBHTHI, TepPeKpLIBalOLIHe-
Csl aHIe3UTaMH XeTaHHHCKOH cBuThl. [To manmmm P. B. ¥MurOaesa, nmopo-
JIbI AMKHHCKOH CBHTHLI NPOpPBaHbl IITOKAMH TpaxuiaunapHtos. Ilo kuciasim
NopojiaM AMKHHCKOH H YpPaKcKOH CBHT 30HAJBLHO PA3BHBAIOTCS PAasyIMUHBIC
(hauuH  BTOPHYHKEIX  KBApIHTOB — MOHOKBApIEeBasi, KBapl-aiyJspoBas,
KBAPII-KAOJHTOBAS, KBapI-KAOJNHHHT-MOHTMODMJJOHHTOBAasl, a Ha 60-
Jee HHM3KHX TOPH30HTax — KBapl-CepHIHTOBas (ruapocaoancTas). AH-
J€3UTHl XeTAHHHCKOH CBHUTHl H3MeHEeHBI B Pa3JHUHBIX (alHSX MPOMHIHTOB —
Ha GoJjiee  BBICOKHX  THICOMETPHYECKHX  ypPOBHAX  pasBHTa  XJO-
puTOBasi (H3MEHHIOTCS  JHIIb  BKPAIMJIEHHHWKH  TEMHOIBETHBIX), CMe-
HAWOLIAsCS  HHMEe  XJOpUT-KapGoHaTHOH (B H3MeHEHHe  BOBJIEKalOT-
csi W TmJaarHok’aassl). B ngaflkax M MeJKHX IITOKaX ~— aHJe3HTOB,
BCTpevawomuxcs B pycae pyd. Ksapuesoro (runcomerpuuecku uuxke 300 m)
BCTpEUaeTcs 3MHAOT-KapOoHAT-XJA0pHTOBasi (MHOrga ¢ anasbuToM) danus.
XapaKTepHO, UTO B y9acTKaX, IPHMBLIKAIOMHUX K aHIe3HTaM, IO KHCJBIM I10-
ponaM pas3BHBAIOTCA XJODHT H H3pelKa 3MNHI0T, BUAHMO, Kak CJelICTBHE
nuddysnoHHOro o6Mena KOMmOHeHTaMH (rJaBHbIM o0pasoM, xeaesa). Hu-
TEepecHO OTMETHTBb, YTO B Pa3jHUHBIX (pamHaJbHBIX 30HAX BTOPHYHHIX KBap-
IMTOB 3TH MHHEPAJEl 3aMeIlaloTcs KBaplem, aayJaspoM, MOHTMODHJJIOHH-
TOM. DTO TOBOPHT, CKOpee BCero, o TOM, YTO BTOPHYHBle KBapUHTHI pa3BH-
BaJIHCh 110 YK€ MPONH/JIHTH3HPOBAHHBIM OpoaaM. [JpONHIHTH3HPOBAHHBIE NO-
poibl ¥ BTOPHYHBlE KBAPIHTH DacceKalTcsi KBapll-aAyJasfpOBLIMH H KBapil-
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KapOoHATHBIMH JKHJAAMH C NPOAYKTHBHON MuHepajusauuei. I[Ipu 3ToM u Te,
U JpyrHe IOJBEepPKEHBl OKOJIOMKH/JIbHBIM H3MEHEHHAM C TepPeoTa0MeHHeM
NPHCYIUX Ka)10# mopoje MHHepaJoB — BO BTOPHUYHBIX KBApLUHTAX — aiy-
Jaspa H THAPOCAIOAL!, B NPOHHAHTAX — XJAOpHTA H anbbura. IlpuserenHbie
BbIllle B3aHMOOTHOIIEHHS CBHAETEIbCTBYIOT O CJAGNVIOILEM MOpsiake o6Gpazo-
BAHHA M3MEHEHHBIX TOPOJ M OpyAEHEeHHS: perHoHajJLbHas TNPONHJIHTH3A-
11Hs — BTOPHYHbIE KBapUHTbl — 30J0T0¢ OpyjaeHeHue. Ha mmpokoe passuthe
perHoHaabHOH mponunautTHsauud B OxoTcko-UyKOTCKOM mosice, CBA3aHHOH C
MOBLITEHHBIM TENJOBBIM NOTOKOM H HAJOXeHHOH Ha pasjM4yHbBle THOH NO-
poJL — BYJKaHOTeHHBIE, HHTPY3HBHBIE H OCajouHble,— ykassiBaeT M. JI. ['enn-
man. O7HaKO pasBHTHE MHTEHCHBHOH TPONHJIHTH3AUMH B CBA3H C TEKTOHH-
YeCKHMH HapYIUIeHHSIMH paccMaTpHBAeTcs JHINE KAK POMECC YCHICHHS pe-
THOHAJBHOTO MeraMop¢uama. Ha Haml B3ryisf, 3T0 reHeTHUECKH pasHble 06-
PA30BaHHS M JOKAJILHO pPa3BHTHE (TPEHIMHHBIE) NPONUIHTHL, SBJISSACL GO-
Jlee TO3/IHHMH, HO NMpeAlIecTBYIONHMI OPYAeHeHHI0, 0ObIYHO. HAKJIABIBAIOT-
cfl HA PeruoHa/ibHO IPONH/JAHTH3NPOBAHHblEe MOPOALL. JIOKAaJbHO Da3BHTHIE
NPONUJINTEl NPHYPOUEHL K KPYIDHBIM 30HAM DA3JOMOB, KOTODLIE KOHTDOJH-
PYIOT TaK¥Ke pas3MeleHHe HHTPY3HUBHBIX, CYOBYJKAHHYECKHX TeJ H MACCH-
BOB BTOPHUYHBEIX KBAPNHTOB. [TpuMepoM MoOryT cay:xKuTbh Matw-KypuraHckas
30HA PAasJOMOB B mpejejax YiapHHCKOH Bnaaumibl, HioT-YibGencknii pas-
JIOM, BMENIAINHA OJHOMMEHHbIH MacCHB, ceBepHas uyacTb KeTaHJIHHCKOTO
pasnoma B Kyiinycyuckoit Bnagnue. Huke xpatko paccmarpuBaiotcs ¢a-
IIHH JIOKAJbHO PA3BHTHIX TIPONHJIHTOB H HX B3aHMOOTHOLIEHHS MeXay coGoit.

[To cBoemy merporpaduueckoMy cocTaBy (anuu perdHoHaJbHLIX H JO-
KaJdbHO Pas3BHTHIX NPONHAHTOB OAHOPOAHBI. MOXKHO BBIAEAHTH ABE TPYIMBL:
1) snuaorcomepxamue u2) kapGonarconep:xkaiiue. B nepsoit oTMeuaiorcs
INHA0T-aJbbuT-aMbubosmoBas u 3nUA0T-aAb0HT-XJA0pHTOBAsl. BO BTOpOIl —
KapOoHAT-CEPUIHT-XJI0pHTOBAsT W KapOoHaT-cepuuurosas. [lepexonnas rpyn-
na — 3nuaoT-KapboHaT-xaoputopas. Hepelko, oco6eHHO BO BTOPOil rpynme
(haunii, nPUCYTCTBYIOT HOBOOOpA30BAHHS KBapIld.

Anupor-ansbur-amdudosoras danua oreeuaer runadHccaNbHBIM YCJI0-
BHAM, a cJejloBaTenbHo, H Gonee TAyOOKHM YPOBHAM 3PO3HOHHOrO cpesa
H MOTOMY BCTpeyaercs B mpejenax H3y4eHHOH 4acTH Nofca A0BOJBHO PEIKO.
Ona pasBHBaercs 1o BCEM THNAM TOPOJ, NPHJAEraloluM K 30HAM pasJfo-
MOB,— HHTpY3uBHEIM (OxoTcko-Kyxryfickuii, Hior-Yabbelickuii mMaccHBsl),
CyOBYIKaHHUECKHM, 3(QY3UBHEIM 1 ocaloyHbIM (BepxoBbsa p. Jeanxio-Kyii-
aycyHckast). CoCTae MOABEPTaioNIHXCS H3MEHEHHIO MOpOA BJAHSET JIHIIbL Ha
KOJHYECTBEHHYIO CTOPOHY PACHpOCTPaHEHHOCTH (pauuy, COOTHOHIEHHE MHHE-
pajoB B Hell ¥ xapakrep pasBHTHA No nopozne. Taxk, B OCHOBHBIX H CPEIHHX
nopoaax KOJAHUECTBeHHAsi POJb MHHEPaJoB 3Toil (aumuu BecbMa BeJHKA
i gocruraer 60—80Y%, npuuem aMuboa U 0COGEHHO 3MHAOT Pa3BHBAITCA
He TOJLKO MO TeMHOIBETHLIM MHHepaaaM, HO H IO OCHOBHON macce. B kuc-
JBIX NOpPojax o6llee KONHYECTBO HOBOOOGDAa30BAHHBIX MHHEDPAJOB OGLIMHO HE
npesninraer 30%. AmduGon 3ameliaer HCKIIOUHTEIbHO TEMHOLBETHBIE MH-
HepaJibl, a MUI0T— H IJaTHOK/JIa3bl. Benyilee roJjoxkenue B HaHHON ¢a-
IMH, Pa3BHBaIOUIENcss NO NOPOLaM KHCJAOrO COCTaBa, 3aHuMaer ansbuT
(9—119, An). XapaxrepHo, 4to, Cyas 1O NOKa3aTelsiM TPeJOMJIeHHs, XKe-
nesucrocth snupora (Ng'=1,764—70; Np'=1,730—22) u amdutoaa
(Ng’=1,682; Np’=1,663), npejacraBjeHHOr0 akKTHHOJIHTOM, B KHCJBIX MO-
poiax BhlIle, yeM TeX xKe MHHepa/joB—B CPeIHHX M OCHOBHBIX (3MHAOT —
Ng’'=1,742—46; Np’=1,719—29; amdubon — Ng’'=1,650; Np'=1,629).
ITpn HamoKeHHH HAa AaHHYIO (halHi0 KHIBHBEIX 00pa30BaHMil NPOHCXOAUT
nepeoTIoxKeHHe TOMBKO 3NHA0Ta U anbOunTa.

Inupor-aabOuT-XJA0pHTORas (QauHd N0 pachpoCTPaHeHHOCTH H YCJAOBH-
SIM NPOSBJEHHs CXOAHA ¢ npexablayuleil, B Kotopoil ambubos ycrynaer me-
cro xJopurty. Poap nociegnero HeH3MepHMO Bhille, yeMm am@uodona, U xa-
pakTep pas3BHTHsI 0 nopopam Oosee pasHooOpasHbiil. [lo BKpamieHHHKAM
TEMHOLBETHLIX TCEBAOMOP(HO pa3BHBAETCH BLICOKOIBYNPEIOMJSIOUIHH X0+
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pur, obblunoTiopuHrur (Nm'=1,670), a no ocHOBHOII Macce — OJaelHO- W
TEMHO-3€JeHble pasHOBHAHOCTH nenunHa (Nm'=1,576), obpasyomero Jan-
CTOBaThle MJH uepBeobpasuble arperatbl. B NyCcTOTKAaX BLILLEJAYHBAHHS
BCTpeyaercs nepeoTyioKeH sl XJA0PHT, COBMECTHO ¢ KBAapUeM 30HAJbLHO Bbl-
NOAHSIONHI 3TH MYCTOTKH.

Inupor-KapooHarT-xaopuroBaa daiua ABJAseTCH TEPexoJHOH K rpyine
kapOonarcoaepkamux gauuii. B sroll dhauun HepeaKo NPHCYTCTBYIOT afb-
61T, KaK PeJHKTOBLIH, M CepHUHT, Kak HoBooOGpasoBaHHHIH. Ho pomb 3THX
MHHEpAaJOB MaJja H ee MOMKHO paccMaTpuBaTh KaK TPeXMHHEPAJbHYIO, B KO-
TOpoH MecTo anbbuta 3aHumaer KapGouar. IlocaenHuil cOBMeCTHO ¢ 3TH-
J0TOM TCeBAOMOp(HO pa3BuBaercs 10 IJarHokKJgaszaM, a BMecTe C XJOPH-
TOM — I10 TEMHOLBETHBIM, a TAK¥e MPHCYTCTBYET B MOPOJE B BHAE MEJKHX
MOHOMHHepaJbHBEIX THe3 H GecKopHeBbix nmpoceuek. KapbGonats *, obpasyio-
miMecst Mo pPasJanuHLIM MHHepa/jdaM 3aMellaeMOoil NOPOJALI, HECKOJIbKO OT./H-
yatoTcs. Magaomenesuctoiit Kaabuur (No'=1,670; Ne'=1,498) samemaer
n1aruokaas, a goaomur (No'=1,690; Ne'=1,509)— remMHOIBETHEIE MH-
HepaJbl.

Kapodonar-cepuuur-xJjoputoeas Gauus Ha H3YUEHHOH TEPPHUTOPHH pac-
npocrpaneda jocratouHo mupoko. OHa B 0/HHAKOBOH Mepe OXOTHO pasBu-
BAETCSl MO PAasJUYHBIM THHAM INoOpoJd. B cpeAHHX H OCHOBHBEIX MOPOXAX M0
BKpalnjieHHHKaM NJaruokjaasa pa3BHBaerca KapOoHaT (¢ mepHdepHyecKnx
yacreil 3epeH) W CEpPHIMT, a MO TEMHOLBETHHIM — XJOPHT U KapGoHar
(¢ wmeHTpaabHBEIX Yacreii BKpanaeHHukoB). Kax u B npeasiaymieil Qaiun,
KapboHaT npejcTaBJeH ABYM Pa3HOBIIHOCTIMH — KaJbIHTOM (110 mjaario-
KJazaM i OCHOBHOHI Macce) i JosoMuToM (1o remuouBernbiM). CoBMecTHO
¢ KapOoHAaTOM M CEPHILHTOM, IPH Pa3BUTHM IO INIATHOKJIa3aM, OTMedaloTcs
HOBOOOPA30BAHNA KBapla, BHANMO,3a cueT u30biTka SiOpmpu 3aMemiesiii.

KapooHat-cepuuurtosas (aums camas pacrnpocTpanenHas. Ona sisjis-
eTcs, MO CYTH JeJa, IePexOJIHOH K KBapll-CEPHIMTOBOH (THApPOCHIOAHCTOIN)
dbanuin BTOPHYHLIX KBapUHTOB, OTJHYasiChb OT NOCACIHEH NPHCYTCTBHEM
Kap6oHaTta TNPH He3HAauYHTEJAbHOH poan kBapua. Kak npasuao, 11st Hee xa-
paKTepHa 10BOJLHO HHTEHCHBHasi mepepaboTka MOPOIE, M KOJHYECTBO HO-
BO0Gpa30BanuA 371eCh He onyckaerca oObiuHo Hmke 30%. 3ametennio Kap-
6OHATOM M CEpPHIIUTOM TOJBepPMKeHbl Bce MHHEpaJbl 1I0POJALI H QCHOBHAA
Macca, npHYEeM IO OCHOBHOH Macce pa3BHBATCH MeJKodellyiuaThlil cepu-
ouT (rHapocaiofa) u OecopMeHHO-pBaHBIE, OT MeJKOo- 10 KPYIHO-3€PHHU-
CTHIX, arperaTsl KapOoHara, MPeHMYLIECTReHHO KaJblluTa. BKpanaeHHHKH
zameualoresl OoJee KPYNHO3EPHHCTLIM CePHLATOM, MECTAMH MYCKOBHTOM
i ATPEraTOM MEJIKO-, CpenHe3epHHCTOro KapboHata € UYeTKHMH KOHTYypaMH
seped. Yame, uem B Apyrux Qauusx, nosiBasioTcs HOBOOOPa30BaHUsA KBapia,
KOTOpble (hHKCHPYIOTCS Yie B BHIE NYCTOTOK BBIMOJHEHHS H OeCKOPDHEBBIX
KBapIEBBIX ITIPOCEUCK, HMHOrAa coBMecrHo ¢ kKapOomarowm. Ilpu samelieHuu
MOPOJ, Pa3HOrO COCTAaBa HECKOJNbKO MeHseTcs KOJHUECTBCHHOe COOTHOLICHHE
MHHEepPaJOoB BHYTPH ¢auuy. B 3aMelllenHblX CPEAHEOCHOBHBIX MOpPOAAax mpe-
oGnagaer KapboHAT, a B KHCABIX — 3HAYHTEJLHO BO3PacTaeT pOJb CepHILH-
Ta (THAPOCIONH).

B pacnpeneneHun MHHepaJbHBIX ¢aluil NPOIHANTOR HaMedaeTcss oOblu-
HO OTUETJIHBO NMPOsIBJAEHHAs] BePTHKAJAbHAsI H TOPH30HTAAbHAs 30HAJbHOCTb.
IlepBass BEIpa)KaeTcs B MOCAENOBATEJLHOH CMeHe CHH3Yy BBEpPX 3MHI0TCO-
Jepxampx (anuil — kapOoHATCOAEPIKAILHMHE C NEPexooM MOCAeJHHX B
KBapLL-CepPUILHTOBYIO (THAPOCAIOAHCTYIO) (aluio BTOPHYHLIX KBAapuUUTOB. [o-
PH30HTAJNbLHAA — B yBeJHUYEHHH poJH (auuil ¢ 30UI0TOM B OCEBBIX YacTax
TPelHHHEBIX NponuanToB. CiaelyeT 3aMeTHTh, YTO B TOPH3OHTAJIBHOM IJIaHE
(hauny JOKaALHO Pa3BHTLIX NPONMUINTOB §ojee TeCHO C:KaThl N0 CpaBHERHIO
C INaNAa30HOM HX BepTHKAJIbHOrO PA3BHTHA HJ/H IO CPABHEHHIO C IIOMAJ-
HHIM Pa3BHTHEM TOPH3OHTAIbLHLIX 30H PETHOHAJBHOH NPONMAWTH3ANUH, TIE,

* Ilas puarHocTHKH KapGoHATOB MCMO/b30BAJCH METOH OKpAluHBAHHT,
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IO CyTH, IIHPHHA TOPH3OHTAJLHLIX 30H NPEBLIAET MOUIHOCTH OJHOHMEH-
HBIX BepTHKa/JbHBIX. M B ropH30OHTaJbLHOM, H B BEPTHKaJbHOM IJaHe mepe-
X0Abl MexAy anuaMmu nocrenennbl. [locaenoBaTtenbHas cMeHa DOCTHTAETCH
34 CyeT IJABHOrO YBeJHYEHHUS DOJH OJHOrO M3 MHHEPaJoB HOBON danun
NpH YrHeTeHHOM pas3BHTHH Apyroro. Tak, HanpHumep, npH CMeHe 3MHIOT-
aabOuT-aM$rubon0B0H  dauHH Ha 3MHAOT-aJLOHT-XJOPHTOBYK MPOHCXOIHT
VBeIHYEHHE POJIM XJOPHTA, IPHYEM XJOPHT pasBUBAeTCs He TOJLKO o pas-
JUYHBIM TEePBHYHBIM MHHEpagaM HOPObl, HO U IO BTOPHUYHOMY aMdubdomay.

[IpuMepsl 30HANALHOTO pacnogozenus Gamuil NPONHIMTOB JOBOJBHO
MHOrouHcaeHHbl. IlpaBna, 60JbIIHHCTBO H3 HHX, B CHJY CPaBHHTEILHO Ma-
JIOr0 3PO3HOHHOIO cpes3a, OTPaKaloT, TIaBHbIM 00pa30M, TOPU30OHTAJNLHYIO
30HAJBHOCTD.

B cpeanem Teuennu pyd, Bypamneoro, Jesoro nputoka pu. Henbkio-Kyii-
AYCYHCKOH, HaMeyaeTcss cyOMepHAHOHANbHAA 30HA MPONHINTH3ALHH MOLL-
HOCTBIO OKOJI0 COTHH MeTpPOB, B KOTOPOIl OTMeuaercs W TOPH30HTaIbHAfA, H
BEPTHKAJALHAs 30HAJBHOCTh. Ha HHXKHHX BPe3aHHBIX y4acTKax 30HLL OTMe-
naercs npeobJasaHie SNHIOTCOACPKAIINX (panull, TPHYEM B OCEBBIX Y4aCTsX
pasBHTa 3MHIAOT-anbbuT-amMmpubonoBas (gauus ¢ BeIVUIEH POJbI0O B HEil aM-
(pubona (axTHHOJAHT). B mepHdepuyecKnx HacTAX 30HbI COKPAIAETCH POJb
AKTHHOJINTA, KOTOPHIl BLITECHSIETCS 3MUAOTOM, NOsBASAETCT KapOoHAT W HA
(uranrax 30HB npeobaagaer 3MHAOT-aabOHT-KapOOHATHAST ACCOLHAINS C He-
foabwioil nmpuMechlo xgopHTa. Ha runcomerpryeckd GoJiee BLICOKHX ydacT-
Kax 30Hbl OCEBLIE YACTH NPEACTAaB/ICHB KBapPLl-CEPHILHTOBOM (damueil BTOpHu-
HBIX KBADIHTOB, KOTOpas OKaHMJsieTcs BHaya/e CepHuHT-KapboHATHOH ¢
KBapIleM, a 3aTeM CepPHIMT-KapboHaT-XJOPUTOROIN (aumeil nponuantos. Eme
BBIIIE [0 30HE, Hapsjly ¢ KBapll-CePHIHTOBON (alieil BTOPHYHLIX KBapILi-
TOB, NOABJAETCS] KBaPI-CEPHILAT-aLY/AADOBAs.

B Gacceiine pyu. PagyxHoro, nmpaBoro nputoka pu. Jeabkio-KyfiaycyH-
CKOil, TaKiKe OTMeyaercss 30HaJALHOCTL B FOPH3OHTAJBHOM HJaHE OT SMHAOT-
a1b0UT-XJIOPUTOBOH (ain 10 KapGoHaT-CePUIHT-XI0PHTOROI ¢ y4acTKaMH
HAJOXKEHHA Ha HUX KBapI[-CepPHIHTOBOI (aluu BTOPHUHLIX KBaPIHTOB.

B mpeneanax Oxorcko-Kyxryfickoro maccuBa, B Mexiaypeube OxoThl
n Kyxrya, Hameuaetcss nporsxennas (20—30 KM) 30Ha ceBEpO-BOCTOUHOTO
NPOCTHPAHHSA, Ha Pa3HLIX THICOMETPHYECKHX YPOBHAX KOTOPOH, B PasHLIX
N0 cocTaBy Nopojax 30HAJbHO DaclogaraloTcs pasianulbie (Gamuu mpor-
AuTOB. B Mecrax, npu/ieralolux K BPe3aHHEIM y4acTKaM J0JMH, BCTPEUaercs
SMHJLOT-aALOHT-XJIOPHTOBAs. (MecTaMM C AKTHHOMHTOM) (hauns, okaiiMiaeH-
Hasl IMHL0T-KapOOHAT-XJOPHTOBOIl M KapGoHAT-CepHIHT-XJI0PHTOBOM (hamns-
vi. Ha runcomerpuueckn Gosiee BBICOKHX YPOBHSIX Pa3BHTHI NPEHMYILECTBEH-
HO KapOOHAT-CePHUHT-XAOPHTOBAsE H KapOOHAT-CepHUHTOBasi (haunu. Mure-
PeCHO, 4TO B 3TOH K€ KPYIHOH 30HE OTMEYaloTCs y4YacTKH PasBHTHSI OPTO-
KIa30BbIX MeTacoMaTHTOB. [ToMHMO OCHOBHOII, B JJaHHOM palioHe CYLIEeCTBY-
10T Gosiee Meakue cyOMepHANOHAbHEIC 30HLL C PA3JNHYHBIMH (alHAMH TPO-
NHIHTOB.

lIpumepom BepTHKANBLHON 30HANLHOCTH NPONWINTOB CIYKHT PaiioH
pyanoro nmoJsisi py4. Ksapuesoro (nmpasuiit nputok pu. Jesoxma, cMm. puc. 1).
3necs ¢ mHTepBasiom B 300—400 M HPOHCXOAHT CMeHa 3nua0T-KapboHat-
XIOPUTOBON (haiki 10CAeI0BATeNbHO KapGOHAT-CePUULAT-XAOPUTOBOI, Kap-
Gonar-xnopurosoi. Ho, no HameMy MHEHHIO, 3JeCh Mbl HMeeM JeJ0 ¢ Bep-
THKaJIbHOH 30HAJBHOCTBIO PErHOHAIBHO NPONHJIHTH3HPOBAHHLIX TOPOL.

Brisislienne 30HaJbHOCTH B Pa3MELUEHHH DPa3JHUHBIX (aluii TPOTHIH-
TOB HMeeT, HeCOMHEHHO, NPaKTHYeCKHH HHTepec, H6O, MO nMelmHEMea (ak-

- THUECKHM JnaHHbIM, Kak no Kamuatke (Bunacos, 1963; Baacos, Bacuaes-
Ckuii, 1962). tak u no Cesepo-Bocroky CCCP (Epemun, 1971) Hameuacres
COOTBETCTBHE ONpe/eeHHbIX (anuii NPONHIHTOB Pa3JHYHBIM THIAM OpYyJe-
Henns. 'n1y6uHa ke 9PO3HOHHOrO cpesa, ompejesieMas 1o PasBHTHIO B Bep-
THKAJILHOM paspese (aluil IPONHAUTOB, TO3BOJISET [IPOBECTH NPeBapHTe b-
HYIO OLEHKY NepCreKTHBHOCTH BBISIBJEHHLIX PYAONPOsiBJIEHHIL.
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GOPMAINA BTOPHYHLIX KBAPIIITOB

Bropuunble KBapuHTtsl B loro-zanajasoii uwacrn Oxorcxo-Uyxor-
CKOTO BYJIKAHMYECKOrQ IOsica MOJb3YIOTCH BeChbMa IMMPOKHM Pa3BHTHEM.
MaccuBbl HX A0CTaTOYHO YAaCTO BCTPEUaloTCsi Ha Beell oGmHpHOM YILHHCKOM
BraguHe — B Oaccefine peuek Yibu, Matel, Kypukat, Amynnakut, HyasiMy,
ApuHnsl, Ypaka. 3apHKCHDOBaHE OHM Takke B Gaccefinax pex Keraunw,
OxoTnl 1 Ha n-oBe JIMCAHCKOM, i

[Tonasnsiouiee GOJBLUIMHCTBO MOJEH DPasBHTHA BTOPUYHLIX KBAPIUTOB
IIPOCTPAHCTBEHHO TATLOTEET K CYOBYJKaHMYECKHM TejaM KHCIOro (JAHIapHT-
TPaxXHJHNAPHTOBOr0), pexKe CPelHero (IaluTOBOTO) COCTABA, UTO OTMEYAET-
Csi MHOTOUMCIAEHHBIMH HccjaenoBatensiMp OXOTCKO-UYKOTCKOrO ByJaKaHuYe-
ckoro nosca. Mecrtamu (6accefin pu. [leBokiia) BTOPHYHBIE KBAPHHTH Pa3Bu-
BAlOTCs 110 PA3JIHUHBIM pasHOBHAHOCTAM 3¢ ¢y3HBHLIX nopon. OnHaKo H B
TOM H B JAPYrOM cJyyae CTPYKTYpHas NPHYPOUEHHOCTb BTOPHUHLIX KBapPILH-
TOB 0JNHAKOBa — K 30HAM JIMHEHHBIX Pa3oMOB, IJIaBHEIM 0GpasoM ceBepo-
BOCTOYHOTO, peiKe CeBep0-3amagHoro H CyGIHPOTHOTO NPOCTHPAHHH, JHEO
K yuacTKaM HX rnepecedeHuii. B mepBoMm ciiyuae MaccHBBl BTOPHUHBIX KBap-
HATOB HMEIOT OTYET/IHBO BHIPAKEHHYIO JIUHEHHYIO (POpMYy pasBHTHHA, BO BTO-
poM — (hopma nposBaeHust ux Oonee uaH MeHee H3oMeTpHuHas. JlnHefiHo
BBITSIHYTHI® TeJa BTOPHUHBIX KBAPLIUTOB HMEIOT CaMble pasjHuHble pa3Mepbi:
OT A0BOJALHO MeaKHX (10—20 M mo mommuocrn u 100—200 M mo mporsKeH-
HOCTH) [0 3aHHMAaOLIMX 3HAYHTeNbHEIE Miomann (100—300 m mo mmpHHe
H TpOTAXKEHHOCThI0O 2—3 KM u Oonee). Hepeako ormeualorcss cepuu J-
HEHHBIX TeJ, BBHITSHYTLIX IEeNOYKOR BIOJb 30HLI Pa3aoMOB HJH pachojaraio-
luxes B Hell Kyjaucoobpasno (Marte-Kypukanckas sona pasinomon). Hao-
METpPHYHLIE TeJa BTOPHYHLIX KBAPHHTOB B HONEDEUHHKE HMEIOT Pa3Mepnl OT
MePBLIX 1ecATKOB MeTpoB a0 500—600 M.

Bce u3secTHbie 1O BTOPHUHEIX KBAPUIMTOB XapaKTEPU3YIOTCS MOJIH-
(paunaabHBIM COCTABOM, NpHYEM COCTAB onpefeNeHHbIX (aunil Ra Beeit Tep-
PHTOPHH AOCTATOYHO OTHOPOJEH, OTIHYAfCh JIHIIb KOJHYECTBEHHBIMH COOT-
HOIIEHHAMH MHHEPAJOB HJIH OTAEJbHBIMH HIOAHCAMH: NPHCYTCTBHEM TOrO
HIH HHOTO CHenu@HYecKoro MHHepaja HJAH H3IMEHeHHeM HeKOTOPHIX KOH-
cTaHT nopofoobpazylomux MuHepaaoB. Huke NPHBOAMTCS XapaKTepHCTHKA
OT/AENRHBEIX (hauuil BTOPUYHBIX KBAPIIHTOB.

Aaynut-kBapuesas ¢auusi. B npejeaax oro-sanaaHoit yactn OX0oTCKO
UyKoTcKOro BYJIKaHHYECKOTO Mosfca HAaXOZKH NaHHOI (alHH TOKa PEaKH.
Ilo nanumm M. JI. lenbmana, anyHuT-KkBapueBasi ¢auusi ¢ caMOpOAHOI ce-
poii u3BectHa B Gacceiine pu. Amepukan. I1. H. Eropos ormeuaer ee B Bep-
X0BbsIX p. ¥Yabu, Hamu ona 3adukcHpoBana mo JeBoMY NPHTOKY pu. Viabk—
lasikuty B BHIe NMOJOCH, BLITHYTOH B CEeBepO-3amaZHOM HANpaBJeHHH Ha
paccrosHun 0koj0 500 M, npu mupude 100—150 M 1 BCKpPLITOil Ha TAYOHHY
oko10 200 M (puc. 2). P. B. ¥YMuTGaeBbiM OHa OMUCAHA K4aK 30HA OKBApIe-
Banus ¥ nuputuzanuu. Cocras ¢anun A0BOJbHO CTaOMILHEI HA BCEM yya-
CTKE €€ Pa3BUTHS -—KBAPIL U AJYHHT ¢ TPHMECHIO CAaMOPOAHOIl cepbl. MeHs-
I0TCsA JIHIIB coOTHOmenune mexay kBapueMm (30—60%) u anyanrom (40—
70% ) n ux Mopdonoruueckne 0coGeHHOCTH.

KBapn B HIZKHHX yacTX pasdpe3a B OCHOBHOM H30METPHUHLIH, HO pas-
HO3EPHHCTLIN — OT ThICAYHBEIX jogeil g0 0,1 MM ¢ npeobaajanHeMm 3epeH
paamepom 0,02—0,05 mm. Boiute mo paspesy HeCKOJbKO yBeJHUHBAETCsl 00-
LM} pa3Mep M KOHTPacTHOCTh 3epuucroctd. Ha oHe mzoMmeTpmyHO-Ianya-
Teix 3epeH (0,05—0,08 mMM) pesko Bugenslorcs NopHHPOBBIE BHIAEICHHS
(o | MM) KpPynHO3epHHCTOrO KBapua pasiMYHOro remesuca. YacTh ero
HpeACTaBaeHa pPeaHKTaMi BKpPamJieHHHKOB CYOGBYIKAaHHYECKHX JIHMIAPUHTOR,
4acTh —METacOMAaTHUECKHM KBaplieM N0 BKpalJIeHHHKAaM MJ1aruok;a1aza u oT-
JIOFKEHHBIM B MYCTOTKAX BLILLEJTAYHBAHHUS.

ANYyHHT B HHMKHHX uacTaX paspeaa npeicrasiaen wmenxumu (0,01—
0,3 mm) TaGauryaThiMH 3epHAMH. B cpeaneil yacti paspesa pasmep uX yBe-
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Puc. 2. Cxema B3anMooTHOIWeHHS (auuil BTO-
PHUHBIX KBapUMTOB yuacTka [ ankur.

1 — nopoanl apgeantosoil dopmanun; 2—4 — dauun
BTOPHUYHLIX KBAapuHToB: 2 — KBapu-aayHuToBas, J-—
KBAPU-KAOIHHWTOBAR, 4 — KBapl-cepuiyiTOBasd,

auuuBaercsa Ao | mMm. B nycrorkax
TaBGJNTYAThIE aTPEraThl aJ1yHATA OpHel-
THPOBAHBLL TMEPNEeHIHKYIAPHO CTeHKaM
MyCcTOT M pAacTyT TO NpPUHIHNY Teo-
mMeTprnueckoro oréopa. Heckonnko BhI-
e OTMEYaercsl Takme pA3BHUTHE €ro
M0 MEMK3EepHOBBIM [POMEKYTKaM B
KBAapue, HO He B BHIE MEJKHX IpHU3-
MaTHYECKHX 3epeH, 4 B KauecTBe KPYNHO3ePHUCTHIX arperatos. B pesyabrate
3TOre Kpynasie (20 2—3 Mm) TabauykH aayHHTa OOMJILHO HACBIMEHB! MeJ-
KuMH 3epHaMu kBapua (dgoro 1*). IMokazatenb npeoMIeHHs aqyHHTa, Kak
H ero peHTreHorpamma (cm. taba. 2), Ha BCeX YPOBHfX pa3pes3a OCTaercs
crabuapabiM (No'=1,575; Ne’=1,593).

CamopojiHasi cepa pa3sHTa NPEHMYIHIECTBEHHO B BepxHeHl yacTH paspe-
3a, TAe KOMHuecTBo ee cocrasaser 156—20% (mo HaHHLIM XHMHYECKOTO
ananuza —17,67% ). 3mech ona o6pasyeT NOBOJLHO KpynHbe (m0 2—3 MM)
oG0ocoG/IeHHsl, COCTOSIIIHE H3 HecKoabkHX 3epeH. PopMa uX camas pasHoob-
pasHasi — OT YeTKHX KPHCTaJJHMKOB JI0 OKPYIILIX M ameboob6pasHEX (opM
C «ONJIaBJeHHBIMH» KpaaMH (doro 2). Huxe no paspesy paamep Bhene-
HUII Cepbl YMEHbIIAETCH, Yallle OTMeuaeTcs NPHYPOYEHHOCTb €e K CKOTJIeHH
AM ajyHuTa. KoaHuyecTBO caMOpOMHON cepel B CpPe/iHeil yacTH paspesa co-
crapasger okomo 8%. Eue umke XapaktepHbl CKONJICHHSI MeJabyalIINX 3epeH
Cepbl KaK CpeiH aJyHHTA, TAK U CPelH KBaplia.

Keapu-kaoaunuroBas dauusa. PacupocTpaneHa 3HAYHTENLHO IIHDE, YeM
KBapI-aJYHHTOBAs, W BBIXOABl €€ H3BECTHbl BO MHOTHX Y4aCTKax H3MeHeH-
HBIX IIOPOJ 0r0-3anaiHoil yacTH BYJKaHHYecKoro nosica. OHa oOTMevyaercs
KaK CaMOCTOsiTeIbHO B BHIe HeOoJblIHX MO pasmepam 30H (pu. Hesokua),
TAK M COBMECTHO C JIPYTHMH (pauusiMH BTOPHYHBLIX KBAPIHTOB, 3aHHMAIOMIHX
JOBOJBLHO GoJiblliHe IJIONIAAH BYJKAHHYECKHX nopop (pu. Martbl, pyubH
Keapuesniil, [askur).

Bapuaupn KOJQMYECTBEHHOTO COOTHOLIEHHSI MHHEDAJOB B JAaHHOM (pa-
LHH emle Oojee CylLIeCTBEHHBI, Yem B npeaniayuiefi. Kaoaunur B Heir aubo
BCTpeyaercss B BUIAE Menkux obocobGueHuil cpe/ln KBapua, COCTABISIONIHX 10O
maomann 10—15%, auGo oGpasyer CIVIOWIHBIEC BBIAEJAEHHS C OCTPOBKAMH
xBapua (¢oro 3). Bpems BbigeneHns KaoJAHHHTZ, HECMOTPS Ha 3T0, MOBCIO-
- Iy OJINHAKOBO —IOc/eKBapueBoe. [To3ToMy OH, eCTeCTBEHHO BHLITIOJHSIET HH-
TEPCTHIIHE MeXK/y ero 3epHAMH, TYCTOTKH BbillleJauynBanusi, o6pasyeT npo-
~ JKHJIKH 1 MHKDONPOCEUKH B KBapHEBLIX 06pajoBaHnsX. B HEKOTOPBIX cayda-
- X BeTpeuaercst M Gosiee NMO3HHHA KBAapll, BHIAEASIOUIHICT BMeCTe C KaoJu-
- #uToM. Mopdonornuecknii xapakrep 3epeH KBapia B 3Toit dauun ocraercs
- IPEXKHHM ~— NPeHMYIIeCTBEHHO M3OMeTPHYHLI ¢ BapHauweil B pa3mepax OT
- TBICAIYHBIX [0 TEePBLIX AECATHIX JoJeil MHIJHMeTpa.

* @ororpadun cy. B paslene «[lpunoxenues.
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Kaonunur, nomumo meaxozepuucrsix (0,001—0,02 mm) arperatos npu-
XOTJHBLIX 110 ouYepTaHuaM 3epeH, obpasyer kKpynhele (10 1 mMM) uemyiiua-
Thie 000ocobsennd. Takne 3epHa OTYETJAHBO CABOHHHKOBAHBI, BO MHOTHX H3
HHX —<<aJIb6HTOl'IO,1106HhIe» TIOJIHCHHTETHUYECKHE ﬂBDﬁHIiK]i. B THE3OBLIX
obocobaeHrsX CpeaH KBapla OTMedyaeTcsi YBeJHYeHHe pa3Mepa 3epeH K
LUEHTPY THE3[1 H H3MeHeHHe (OPMBI BbiJe/€HHH OT HENPABHJIBHOH HJH H30-
MEeTPHYHOI 710 JHCTOBATOH HAH Beepoobpasnoii. Ilokasartens npenoMienns
KaoJHHHTA AOCTATOYHO CTabHAeH H KosebaeTcs B y3KoM jauanazoHe Nm'=
=1,559—1,562.

BoapuinucTeo BeIZEJNEHHI KAaOJHHHTA H3 PA3JIHUHBIX YYacTKOB pacmpo-
CTpaHeHHs JanHOH (aluy 3aBepeHbl PEHTTEHOMEeTPHYECKH.

Monokeapuepas anus— onHa n3 Haubonee IMHPOKO PA3BHTHIX (harHi
BTOPHYHBIX KBAPUHTOB, 3d HCK/JAOYeHHEM KBAPI-CEPHIHTOBOI (THAPOCTIONH-
croit). OfmHpHOe mojie MOHOKBAPIIUTHL 3aHUMAlIOT B Gaccefine pu. Amynjia-
KHT. B MeHbineil mepe oHu pa3BuThl no peukam Mare, Kypnkan u Kanke.
[To BremHemMy OOJHKY 3TO OGBIUYHO IIOTHBIE KPHITO3€PHHCTHIE MOPOJHI ca-
MBIX Pa3JHUYHBIX [[BETOBBIX OTTEHKOB — OT NPaKTHUECKH 6esoro mo pasHoos-
Pa3HbIX KOPHYHEBATO-KPACHOBATHIX KAaK C MOCTENEHHBIMH, TaK U C PE3KHMH
nepexojaMi Me:KJAy IBeTOBHIMH pasHocTAMH. LIBer MoHokBapuuToB o00Y-
cJIOBJIeH 100 PEJHKTOBEIMH YaCTHUYKaMM [IVIMHHCTBIX MHHEpaJoB, HANOJ-
HAIOUINX 3epHa KBapua, Jubo HOBOOOpPA3OBAHHSIMU THADOOKHMCIOB rKejaeaa,
JeifkokceHa u pyTtuaa. B nojasasiomleM GOJBIIMHCTBE CJIyuyaeB MOHOKBAp-
IUTL!, KaK TOKAa3BBAIOT MHKPOCKOMHYECKHE HCCIEN0BaHHs, PaBHOMEpPHO3ep-
HHCTble (doto 4). Pazmep 2epeH HX He NpPEBLINIACT NePBEIE THICHAUHBIE [[OJH
vuiMerpa. HaGaionamoniasics pasHO3epHHCTOCTh ABJASETCH  CAeCTBHEM
MEePBHYHBIX TEKCTYPHHIX ocobeHHocteil nopon (dorto 5). B nojocuaTwix mno-
POjlax OTMEeYAITCs MOJO0CH PA3HOH 3epHHCTOCTH, B IOP(PHPOBHIHBIX TOPOIAX
10 BKDAaIJIEHHHKAM IOJEBLIX 1INaTOB pa3BuBaeTcs Gojee KPYMHO3epPHHCTLL
KBapu u T. O. Kpome TOro, 3epHHCTOCTh MOHOKBADIHTOR M3MEHSETCA U MO
OTHOLIEHHIO K HX OCeBOH HJH NeHTpanbHOI wacTH. B stom ciayvae mo mepe
NPHOJIKEHHsT K Hefl MPOHCXOAHT TOCTENeHHOEe YKPYNHeHHEe 3epPHUCTOCTH
W Jlake ee HHBEJHPOBKa B CJaydae Pa3HO3ePHHCTOCTH MOHOKBapuuToB. OI-
HOBPEMEHHO ¢ VEPyHHeHHeM 3epeH NPOHCXOJAHT H3MeHeHpe HX MopQoJori-
ueckoro obauka. [IpoHcxoauT npeppallenie UX U3 YIJIHHEHHO- MJIH H30MeET-
PHUHOJIAMYATHIX (C NPHYYVINBLIMH OYEPTAHHSIMH TpPaHHIl MeMJIy 3epHaMH)
B YIJHHEHHO-TPU3MATHUECKHE HJIH H30METPHUHBIE, HO C YETKHMH KOHTYypa-
MH TpaHuu. Hepeako oTmezaeTcss TeHIeHIHS K 00pa3oBaHHIO C(hepOHIAb-
HEIX 3epeH. MecTaMu BO3HHKAlT NMOHKHJIMTOBBIE CTPYKTYpHI, KOrjla Hawme-
qaloufecs KOHTYPH Gojiee KPYOHBIX (COTBIE AOJIH MHJAJIHMETpA) 3epeH
KBapila BKJAIOTAIOT GoJiee MeJKHe H B jajbHelimeM nepepadarbiBaioT ux. Ha-
KOHEIl, B IeHTPAa/JbHLIX HACTAX DAa3BUTHS MOHOKBapIeBuiX ¢anuil OGniBaeT
TPYAHO YCTAHOBHTL pas/juune Mex/]y MeTacoMaTHUeCKHM KBapleM M KBap-
eM JKHJABHOrO BBINOJHEHHUsI, TeM OoJiee, UTO C YBEJHYCHHEM 3€DHHCTOCTH
MOHOKBapPIUTOB TIPOMCXOIHT OYHIIEHHE HX OT NpHMeceH-BraloyeHuil. Taxum
obpaszom, Mopdosornueckuit 00JHK H pa3Mep 3epeH MOHOKBAPIHTOB B He-
KOTOpPOfl Mepe MOTYT CBH/eTeNbCTBOBATH O MECTONOJOXKEHHH H3yuaeMmMoro
06pasia OTHOCHTEJILHO YYacTKa, 3aHSTOr0 MOHOKBAPIHTAMH.

Kpapu-runpocatonucras (cepuuuropasn) dauus. Brizenenue ee MMeHHO
NoJ TaKHM HaMMEHOBAHHEeM, BHIHMO, YHCTO YCJIOBHOE, IOCKOJLKY J0CTOBEp-
HBIC HAXOAKU THApoCHIOAR B OXOTCKOM BYJIKaHHYeCKOM Nofce HOKAa ead-
HHUYHBI, a IPH ONTHYECKHX HCCIeNOBaHHAX ONPEIEJIHTb TOUHYIO NpHHAZIIerXK-
HOCTbL CJIOJHCTBIX HOBOOGPA30BAHHH K IHAPOCIIONE, a HE K CePHIIHTY Bech-
Md 3aTtpyaHuTesbHO. Bogee Toro, npH H3yueHHH (amHaabHbIX paspesos
YCTaHaBJHBAIOTCH MHOTAA IOCTeNeHHble Mepexojbl THAPOCAIOAL B CEPHIUT,
a 3aTeM B MYCKOBMT. B janbHefimem mbl OyZeM NpHAEPIKHBATHCH JaHHOH
TEPMHHOJIOIHH, BCJeL 33 MHOTOUHCJAEHHBIMH HccnenoateasiMi OXOTCKOro
ByJakanunueckoro nosca JI. H.ITnamkesuu, A.A.Cunoporeiv, B. M. I'onua-
poBLiM H Ap. OnncuiBaeMas (auus NOJAL3YETCs CaMbIM LIHPOKHM PacmpocT-
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panenneM. OHa OuYeHb XapakTepHa 1id BTOPHYHBIX KBapUHTOB GacceiiHoB
pex Kypukan, Xoronawe, Keranawi, BepxoBbes p. Kyiiaycyn, ceBepo-sa-
nagHofl uactu n-opa Jlucsinckoro n np. KosnuecTBeHHble COOTHOLICHWHS
KBapua M cepHuHTa (THAPOCIIOAL) BapbHPYIOT B IIHPOKHX Npejesax — oT
nepsuix mpoieHToB A0 90—95%. Muorna comep:kaHue HX PEe3KO MEHAETCH
Ha oueHb HeGOJbLIOM HHTEpBaJe H Jlake B npejaenax opnoro mrydga. [lo-
JOKeHHe THAPOCAIOAL B (haunn camoe pasHooOpasHoe: Mex3epHOBOE —
Korja OHa oKafiMJsieT MHKpO3epHa KBaplla 10 NPHHILKIY MJIEHOUHOro Le-
MeHTa; MATHHCTOC— MPH TOJHOM MCEBIOMOP(HOM 3aMelleHHH €0 BKpail-
JIEHHMKOB TIOJIEBHIX IIMATOBR M TEMHOIBETHHIX; T0J10CYAaTOE — KaK CJICICTBHE
flepPBHUYHON MOJ0CHATOCTH Mopod. Ho B ocHOBHOI Macce oHO HepaBHOMEpHOe
¥ 1o BpeMenn o0pasoBaHis HECKOJLKO GoJee mo3nHee, yeM KBapnoa. Ilpas-
fa, B HadyaJibHble MOMEHTBI PAa3BUTHs [0 BKPAIIeHHHKAM HOPOJBl TPOHCXO-
JUT OJHOBPEMEHHOE 3aMEIIeHHe MOoC/AeAHHX KBapLeM H THAPOCIIH0i (cepH-
unrom). Pazmep nuCTOYKOB THAPOCJIONLI TakzKe Koaedsercd, HO OCTAeTcd
NpeuMYIIeCTBEHHO B Npejleslax ThICAYHBIX A0Jeldl MHIIMMeTPa, YKPYNHAACh
JIHIIb B YUACTKAX, NMPHMEIKAONINX K KPYMHO3€PHHCTLIM YacTsM MOHOKBAp-
nesoi (auuu, Ja B KOHTAKTAX C KBAPIEBBLIMH NpOXKHJAKaMH. B 3ToM ciayuae
NMPOHCXOJUT He TOJbKO YKPYNHeHHe, HO H IepeoTyoxkKeHHe THAPOCTIONL H
npeppalieHne ee B CepHILAT-MYCKOBHTOBHIT arperat. Iloxazatean npeaoMie-
HHA THAPOCJAOJbl MEHSeTCs, BHIHMO, B 3aBHCHMOCTH OT CONEPIKAHHA HE
TOJBKO BOJGLI, HO M 7Keqes3a. ¥ 3epHHUCTHIX pasHocTedl oH KoaebJjercss B mpe-
nenax Nm'=1,593—1,600. T'mapocaionsl ¢ GOALUIHMH NMOKAa3aTeAAMH Xa-
paxtepHbl a1 dauuil, pa3BUBawIINXCA MO jgauutaM H aHgesuraM. OH Tax-
JKe TIOBBILIAETCH B TeX CAyuasix, KOTJa B NMOPOJAE OTMEUaeTcs IeMaTHT WM
APYTHE OKHCJLL JKejae3a. B Tarkux ciayuasx NepeoTsiolKeHHBII 3a CueT THA-
pocaio[l MYCKOBHT (AMyHIAKHT) XapakTepH3oBajcs Gojee HH3KHM I[OKasa-
TeJeM npenoMaenusi (ruapocaioga Nm'=1,5699, myckosur Nm'=1,590).

Ksapu-anyasiposas auusi BcTpeuaeTcsi He BO BCeX MaCCHBAX BTOPHU-
HBIX KBApIHTOB, XOTsl B HEKOTOPBIX H3 HHX OHA PAa3BHTA JOBOJIBIO HLIHPOKO,
npeobaajias Hag ApyrumH (Xaxanjka, Matel, Apunna). B Helt HeT peakux
H3MEHEHHH B COAep:KaHHH MHHEPAJIOB, COCTaB/AOMHX ocHOBY anuH. Co-
jiep:kaHue ajyasapa peiko omnyckaercs Himxe 40%, ma u To aumb Tam, rae
1aHHafA (QopManys pazBuBaeTcd TO aHAe3UTaM. DTO CBS3aHO, NO-BHAHMOMY,
C JIOBOJBHO BBEICOKHM I1€DBOHAYaJbHLIM COJEpKaHHeM KaJHIINaTa B HCXO[-
HBIX KHCJABIX MOPOAAX, NOABEPKEHHBIX H3MEHEeHHIO.

Jlpyroit ocoGeHHOCTBIO HBJSETCS IOBOJBHO pPaBHOMEPHOE paclpenene-
HHE aJyJisipa B NOPOJE H J0CTATOYHO CTA6GHIBHBIH pa3Mep ero 3epeH, 06LIYHO
He BBIXOAAINNE 34 pe/Iesbl COThIX J0Jeid MHJIIHMeTpa. Pesko yBeiuuHBaeTCA
OH (10 7—8 MM) JHIIb B NpH3a/b0AHIOBBEIX UYACTSIX C KBAPUEBBIMH HJH
KBapi-aayJ/asipOBbIMH NPOKHIKAMH, 4TO CBf3aHO, BepOsiTHEH BCEro, C ero
[ePeOTI0KEHHEM HJIH MeTacoMAaTHUECKHM POCTOM, HO y:Ke B IpoOliecce OKO-
JOTPEIIMHHOTO MeracoMartosda. Any/asip o6pasyer aBe MopdosOrHIecKue pas-
nosuaHocTH. Hanbosee wacTo oHBecTpeuaercs B BHIE HAHOMOP(DHEX pomGo-
BHIHBIX KpHCTam0B. CKJIOHHOCTh K 00pa30BaHHIO KPHCTAJMMIOB y aayispa
NPOABJISETCS /laXke B O4eHb ME/JIKO3EPHHCTBIX arperarax, He TOBOPS yxkKe 0
sepnax ¢ pasmepamu B 0,01—0,03 mm. Bropas mopdonornueckas pasHoOBHI-
HOoCTb — cpeponanpuas (horo 6). CheponnanbHblie agyasipbl XapaKTepHH
A7 TeX MAacCHBOB BTOPHYHLIX KBAaPIHTOB, KOTOPBIE PA3BHJIHCH 1O MEePBHY-
HLIM Ta30HacBHIIEHHBIM IY3BIPHCTEIM Topoiam  (Xakaumxa, Kypukan).
B rakux cayuasx cheponabl aiyaspa pe3ko pasJaHuanOTcs MO CBOHM pas-
mepam (ot 0,01 MM 10 1—2 cm) naxke HA BecbMa KOPOTKOM HHTepBaJe.
Kpome Ttoro, mo cocraBy takue cepoHasl Hepeako GLIBAIOT CJAOMKHBIMH —
00BIYHO KBapi-aayaspoBbIMH. [lepeorTsoxeHnHe ceponpaapHOro aayispa
B OKOJOKWIBHBIX NOpOAaX TPOHCXOAHT B (POPMe POMOOBHIHBIX KPHCTAJJIOB.
Ksapu nausoii gauuu, B oTanune or agyasipa, CHIbHO BapbHPYET MO CBOHM
pasmepam. [lpu yBenuueHHH ero 3epHHCTOCTH POMOHKH anyjsipa 3axBaTh-
BalOTCA MM ¢ 00pasoBaHHeM NONKHIHTOBHIX CTPYKTYp, XOTs B 0OImleM B3a-
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HMOOTHOILEHHA MEXKIY HHMH OOJIbIIe CBHAETEJILCTBYIOT O GAH3KOM Bpeme-
Hu uX o6pasoBaHus.

OnuncaHHble MHHEpaJ/ibHEIE (DAlliH BTOPHUYHBIX KBapIUHTOB He BCTpedalor-
£ H30JHPOBAHHO APYT OT ApYyra, a o6pa3yioT LeJble TaMMbLl B3aHMOIEepexo-
10B, 00yc/0BIEHHEIX JHO0 (anuanbHO 30HAABHOCTBIO, JHOO HAJOXKEHHEM
oanux Qauuii Ha apyrue. B npenenax Oxorcko-UyKoTCKOro ByJIKaHHYEOKOTO
nosica (hanuaabHasi 30HaNbHOCTL Haubosee noano onucana JI. H. ITasmke-
BHY, €0 B BEPTHKAaJbHOH IJOCKOCTH CBepXy BHH3 pacnoJaraircs cJje-
oyiomue QanuH: aJyHHTOBAA —- AJYHHT-IHKKHT-KBAapIEBas —~ KAOJHHHTO-
Basi —-THIPOOKHCIOB Kejle3a H IJIHH — MOHOKBApPIeBas —- KaOJHHHT-KBAp-
LeBas — THAPOCTIOIHCTO-KBapIeBasi —- aJly/fpo-KBapuepas. Jta obmas 30-
HaJbHOCTb BLIBEJIEHA Ha OCHOBAHHH ()paTMEHTAPHOH 30HATBHOCTH OTAENbHBIX
MecTOpOKAeHui. B meqoM oHa M0J:KHA OTpaxaTh HanpaBJeHHOCTb NpOIeCc-
ca (popMHPOBaHHsI BTOPHUYHBIX KBapPIIUTOB, XOTSI B OTHEJLHBIX PY/OMPOsIBJie-
HHSIX 7 MECTOPOMKAEHHSIX MOryT ObITh YaCTHUHLIC OTKJIOHEHHS OT TAKOi no-
C/e10BATENBHOCTH, VTHETEHHOE pPasBHTHE W JdajkKe BbiNaJeHHe OTAeJbHBIX
(panmit. OnHaKo B 9TOH cxemMe He COBCEM MOHSATHO JBOHHOE NOSBJEHHE Kao-
JMHHUTOBOH (halMM HHUXKE H Bbllle MOHOKBapLEBOH — KaK ¢ TOUKH 3PCHHSA IO-
caeoBaTeIbHOCTH 00pa30BaHHs KBAapIHTOB, TaK H CO CTOPOHBL Pas3/H4Hs
HX Mekay coboii. BriaeiBaerT HeKOTOpoe COMHEHHE pacno/ioikeHHe rHApPO-
CAMINCTO-KBAPUEBOH (haluu BLHIIIE KBapu-anyasposoil. [lo mammuM naHHbIM,
MeCTONnoJ0XKeHHe UX ofpaTtHoe ToMmy, KoTopoe npusoaut JI. H. [Tasmkesuy.
Cnenyer 3aMeTHTL, 4TO JBe MOC/JeAHHE XaPaKTepPHBl HE TOJBKO Kak (aiun
BTOPHYHLIX KBAPLUUTOB, OHH NPOABIAIOTCA U KaK (Al OKOJOXKHJILHOTO Me-
T4cOMAaT03a, HENOCPEICTBEHHO CONPOBOXKIAas MNpolecc pyroo6pazoBanus H
HaKJaAbIBasch Ha camble PasHooOpasHble (alni BTOPHYHLIX KBAPIHTOB.
Bce 310 Hepenko oc/a0KHAET KapTHHY (alHaJAbHBIX NEPEX0A0B BTOPHYHBLIX
KBAPIUTOB, NPHBO/AsI K MYTAaHHIE B BbiJeJeHHH (auHil 0 NOCHeI0BATENLHO-
cti ux cdopMmuporanud. Ilo Hamum naHHBIM, cxeMa ¢anHa bLHON 30HANLHO-
CTH BTOPHYHBLIX KBAPLUHTOB BLITJISIHT HECKOJbLKO IpOlle H IpeacTaBaeHa
(cHH3y BBepX) KBapI-THAPOCAIOHCTON — KBapIl-aly/asipoBoi — MOHOKBap-
1leBOIl — KBapIl-Ka0JHHATOBOI — KBapll-aJyHHTOBON (Qanuamu. [Ipuuem na-
JKe B cJaydae NOJHOTO pa3pesa OTMeyaeTcsl TNpeHMYIIECTBEHHOe pasBHTHE
JIBYX-Tpex painui TMpH He3HauHTeJbHOM NPOABJEHHH Apyrux. Kpome Toro,
MOzKeT BOOOIlle NMPOHCXOAHTh BHINAAeHHe OTAeNbHBIX amnil, ocobeHHO 3TO
OTHOCHTCST K aAyJsipo-KBapieBOll W anyHHToBOH. OTCyTCTBHE MocaenHell Ha
noxasJsionieM 60JbIIHHCTBE OOHApYIKEeHHHIX K HAcCTOSIIEeMY BPEMEHH Mmac-
CHBOB BTOPHYHLIX KBapuuToB B OxoTcko-UyKOTCKOM BYJKAHHUECKOM MOf-
ce CBsI3aHO, BHAHMMO, C Majoi pOJbI0 B JAaHHOM pailoHe cyabdaTHBIX BOZ.
Hanunume ke pa3ianuHLIX THIOB BOJ — FHAPOKAPOOHATHO-XJIOPHAHBIX U CYJlb-
(haTHBIX — B palloHaX COBPEMEHHOTO BYJIKAHM3MAa TOATBEP:KIAaeTcss MHOTHMH
nccaeposarenavu (HabGoko, 1961; 1963; Baacos, Bacuaerckuii, 1962; u np.).

Jlns BbijlesieHHBIX (haunil BTOPHUHBIX KBApIHUTOB XapaKTepHa H TOpPH-
30HTaJbHAA 30HAJbLHOCTb, HO OHA BbipdiKeHa MeHee OTYeTJIHBO, Ha YTO YKa-
spiBaer W JI. H. Ilnsmkesuu. IlocaenoBaTeibHOCTh HX CMEHBI OT OCEBBHIX
yacTell aHaJOrHyHa 30HaJbHOCTH cBepxy BHH3. Kak n mas paiionos Kam-
yatku (Buaacos, Bacuuescknii, 1962), nas mayyeHHoOro pafioHa XapakTepHO
BhillaJleHHE ¢ TIYyOHHOH BHYTPEHHHX (alluil.

FopusontanbHas ¢amuaibHasi 30HaJbHOCTh B TOH HJIH HHOH CTENEHH
XapakrepHa IJs 0OJbIUHHCTBA H3YYEHHBIX MacCHBOB BTOPHUHLIX KBaDLHUTOB.
B Marwi-Kypukanckoii 30He HaGa107aeTcss 30HaJbHOCTb OT MOHOKBAPILEBOH
dauun uepes anyJspo-KBapueByl0 K THAPOCTAHCTO-KBADIEBOMH, B HEKOTOPBIX
yuacTKax B OCEBBIX YACTHX KAOJMHHTO-KBapuesas. Ilo mepe aBuKeHHs Ha
ior, B Gaccefine pu. Kypukan Bce GOJbLIMM PAa3BHTHEM IMOJb3YeTCs THIPO-
CIIOJINCTO-KBApLeBas (parus, YT0 CBH/IETeNbCTBYET, BEPOATHO, 00 yBeJHYEHHH
B 3TOM Hamnpas/JeHHH riyOHHB 3po3uoHHOTO cpe3a. [lonoGuas ke 30HaJb-
HOCTh, HO € HMHTEHCHBHBIM pa3BHTHEM MOHOKBapLEBOH (auud XapakTepHa
ansa GacceiiHa py. AMYHZAKHT, C aAyaspo-KsBapueBoil (auueii —aas OGac-
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cefina pu. ApHHAA, THAPOCJHIOANCTO-KBapUeBO# — Aas OGacceiina py. Xo-
TOHJIBE.

Jlast pailona cpeanero TeueHHs: pyd. I'asKkuT, JeBoro NPUTOKA YJbH, Xa-
pPaKkTepHO IIHPOKOE pa3BHTHE Ha BePXHEM 3PO3HOHHOM YPOBHe alyHHTO-
KBapleBoii (aluu ¢ NepexoJoM ee B KAOJHHHT-KBapueBylO M 3aTeM B THIA-
POCJIOANCTO-KBapleBylo. B HHMKHHX yuacTKax paspe3a MOLIHOCTb aJayHHTO-
KBapiesoil (amuu COKpaliaercs W X OCeBOH YacTH MacCuBa BTOPUUHBIX
KBapIHTOB YK€ NPHMbIKAET KAOJHHHT-KBaplieBas ¢anust (cM. pHC. 2). Ilo
pyussim OceunHemy u Ksapuesomy Ha BepXHEM THICOMETPHYECKOM YpOBHE
B OCEBOIl yacTH PAa3BHBAIOTCS MOHOKBApIleBble H aayaspo-KBaplesble (anuu
¢ THAPOC/JIOAHCTO-KBapueBol ¢amueii Ha nepupepun, Koropas XapakTepHa
B OCHOBHOM /IS HHJKHero ypoBHS OceBOfi uacTH maccupa. Takum oGpasoM,
pacnpocTpaHeHHe TOH HJIH HHOH (aluy BTOPHYHBIX KBAPIHTOB H TNPOABJE-
HHE TOPU30HTAJbHOI 30HAJALHOCTH Ha JAHHOM THICOMETPHYECKOM YPOBHE
MOMKET CBHAETeJbCTEOBATh 06 OTHOCHTENbHOH rayOHHe 3PO3HOHHOro cpesa
MaccHBa BTOPHYHBIX KBapLHTOB.

COOTHOMEHNUE BTOPHYHLIX KBAPIIUTOB,
NPOIIATOR, 30]I0TOTO OPY(EHEHUA

1 PYJICHOCHOCTD THIPOTEPMAJIEHO
METAMOP®H30BAHHLIX IIOPOJY

Peienuio JanHOro BOmpoca B HacTosilllee BpPeMs YIeasieTcd BCe
6oJsbllle BHUMAHHS CO CTOPOHBI HCCjeqoBaTesiel, 3aHUMAIONIUXCa H3yueHHeM
BYJ/IKaHOreHHBIX oGJacTeii H PasBUTOro 3xech opyAeHenus. QaxkTuueckuil Ma-
TepuaJ no pany paiionoB CCCP nokaamiBaer, yTo HaMeyawnTcs NOCTeneHHble
IepPexo/ibl MEeKJlYy BTODHUHBIMH KBapuutamMu u nponuaurtamu. [lpm 3tom
NPOMUJIHTBEL C OIHOM CTOPOHBL HMEIOT MEPEXO/bl K BBICOKOTEMIEepaTypHBIM,
TAK HasblBaeMBIM OKOJOMHTPY3HBHBIM, HIH NPHKOHTAKTOBLIM, BTOPHYHBIM
KBapUHTaM, ¢ AHLAJY3HTOBLIMH, KOPYHJIOBHIMH H JHacNOPOBLIMH (amHaMH,
3aKOHOMEpHO pacnosarasick Bbiuie HHTpY3uil. HauGosnee xapakrepHO 3TO
IJisi BTODHUHBIX KBapnuToB Kasaxcrana (Haxosumk, 1968; Taspuxosa,
1969). Bosee MHOrouHc/JeHHL MPHMEPH NEePeXoA0B MPHIOBEPXHOCTHLIX BTO-
PHYHBEIX KBapPIHUTOB ¢ aJ1YHUTOBOH, KAOJHHHTOBOH, IHKKHTOBOH, MOHOKBApLe-
BOH M KBapl-THAPOCHAIOAHCTOH (alusMH B HPONHJHTH3IHPOBAHHBEIE MOPOJIHL.
Taxue manusie npusBogarcs aas Kamuatku (Baacos, Bacunesckumii, 1962;
HaGoxko, ITuitn, 1961; Asepnaunos, 1965; Anpenkos, Xapuenko, 1968; Pycu-
HoB, 1970), Kasaxcrana (Haxosuuk, 1968; I'paxpanues, Epuios, 1968)
n Cesepo-Bocroka CCCP (ITasimkesuu, 1969; Epemun, 1971). Bosee penku
cay4au MOJMHBIX Pa3pe3oB Hepexofa MPHKOHTAKTOBBIX KBAPIMTOB depe3 Ipo-
NUJANTBL K MPHIOBEPXHOCTHBIM KBapuuTaM, KoTopble nmpusoasitca B. H. Cy-
xeBeiM  (1967). B orneabHbix cayuasx OCBelalTCs JlaHHBIE O rnepexoje
NPHOOBEPXHOCTHBIX KBAapIHTOB HEMOCPeJCTBEHHO K npHKoHTakToBHM (Ko-
peH6Gaym, 1968). Onucannbie BbilIe CIyuyaH B3aHMOOTHOIIEHHII BTOPHYHBIX
KBapuUuTOB ¥ nponuantos paccmartpusawmTtes O. [1. Vmaxkosmm (1970) e mo-
BHIMH TIYOMHHOCTH CTAHOBJEHHS MHTPY3UBHBIX TEJ, C KOTOPBIMH OH TeHeTH-
YeCKH CBSI3bIBAET H3MEHEHHH, H BJAMAHHUS TepMOJIMHAMHUECKHX GaphLepoB Ha
cocTosinie (paroHna. B cBa3H ¢ 3TUM yuacTKH 3eMHOH KOPbI C HEOJAHHAKOBOII
ryOHHON CTaHOBJEHHS WHTPY2HH HMEKT pasjgHuHble THIIL BepTHKAJBLHOM
30HAJAbHOCTH THApPOTEpMaJbHOro metamopgusma (Ymakxop, 1970). Pasau-
ulisl B F€0JI0ro-TeKTOHHYECKOM CTPOCHHH PAasJHUYHLIX PErdHoHOB I0ro-3anaaHoH
yactH Oxorcko-UyKOTCKOro BYJKaHHYECKOTro mosica o6yCIOBJIHBAIOT pa3JiH-
yus H B JopMax NpOABJEHHA MarMaTH3Ma H opyleHeHHA. B mperzenax Yib-
HHCKOIi HaJOKeHHOH BNAaAHHLI H OCOGEHHO B ee IeHTpaJbHOH, Hanbogee
NPOTHYTOH YacTH Mbl HMEeM COYeTaHHe NPEHMYLIECTBEHHO 3({y3nBHOTO
H cy6ByJKaHHuecKOro Marmatuama. Hanporus, B ycaosuax Oxoro-Kyx-
TYHCKOro NOAHATHA Habamojaercsl NMposiB/leHHe, [VIaBHBIM 00pas3oM, HHTDY-
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3UBHOTO MarmMaTH3Ma MaJjiblX IJVOHH TIpH YrHeTeHHOM pPAa3BHTHM BYJKaHO-
reHHbIX MOPOA. B 06sacTsix, NePeXo[HbIX MEKAY STHMH JHAMEeTPaabHO pas-
JHYHBIMH B TeKTOHHUYECKOM OTHONICHHM paiioHaMH, (hHKcHpyeTcs GoJjee pas-
HOMEpHOe COYeTaHHe PA3JHYHBIX THIIOB MarMaTH3Ma.

OrMeueHHble BbILIE YYACTKH, N0 TaHHBLIM MPEALIIYIIHX HCCAEI0BATENEH
(Camossanuesa, Muuu, Eropos, Kopoabkos #n 1ap.) u Hammx pa6qQT,
XapaKTepH3YIOTCsl W Pas3JHYHBIM opyneHeHueM. Tak, B npenenax YJIbHHOKOMH
BIIAHHBl B 10/1aBJAs0UEM O0NBIIHHCTEE cAydaes HAaGA01aI0TCH IPHIOBEPX-
HOCTHbLIE KBAPLHUTH C MPUCYUIHMH HM MHHEPaJbHBEIMH (halusgMH H HAJOMKEH-
HBIM ~ 30JI0TO-cepeOpsAHBIM  Opy/AeHeHHeM JKHJAbHOro THna. Pexe oT-
MEyaloTcs Nepexoibl KBAapUUTOB B NPONHJIHTBHL HH3KOTEMIEPATYPHLIX (a-
nui. B obgacTax 3aMblKaHHS BOAIWHBL, B €e NepHpepHIecKHX UYaCTAX
(Gaccefinnl  pewexk Keranasl, VYpaka), wualle BCTpedaloTess Y4acTKH
JIOKAJbHO PA3BHTLIX NMPOMIJIHTOB, BO3PAaCTA€T POJb NPHKOHTAKTOBBIX BbICO-
KOIJIMHO3EMHCTBIX KBaPUHUTOB, peke BCTPEUaloTCs IPHIIOBEPXHOCTHLIE KBaAp-
IHTHL ¢ GoJiee C:aThiM BEPTHKAJbHBIM AHANAa30HOM Pa3BHTHSA MHHepa/bHBIX
danuit. 3on0T0e OpyleHeHHe HMeeT GoJiee pazHOOBpAa3HBIl XapakTep Mo
CBOEMY TIOJIOKEHHIO U MUHEepPaJIbHBLIM acconnauuaM (6oabmas cynbuiHoOCTh
JKHJI, MOsIBJIEHHe BHCMYTOBLIX MHHepasaoB). Hakoden, B npenenax Oxoto-
Kyxrylickoro BbICTyNa NpoLlecchl NPONUAMTH3AUHH H 00pa3oBaHud BTOPHY-
HBIX KBapuHMTOB TposisieHbl ciaabee. Ho opynenenue Gosnee pasnHooBGpasHo.
Hapsiay ¢ 3oq0T0f MAHepaaH3alnes MposiBjaeHa OoJ0BsiHHAsT, MOan0eHOBasd,
pexe BoJb(ppaMoBasi, HepelKO COBMeIIeHHBle ¢ 30J0Toi. Bospacraer poJb
30JI0TOHOCHBIX BHCMYTOBBIX accolHanuil, 3TH daHHBe, 0€3YCJIOBHO, CAeAYeT
YUHTLIBATL NPH NOHCKOBEIX pafoTax B Ipejenax BYJAKAaHOTEHHOrO TIosica.
B padoHax PasIHUHOIO TEKTOHHYECKOTO CTPOEHHS.

Bompoc o B3aHMOOTHOLIEHHH 30/10TOrO H 30JI0TO-cepeGpsHoro opyiue-
HEHHMs C BTOPHYHBLIMH KBAPIHTaMH M NPONHJIHTAMH, IO HalleMy MHEHHIO,
pemaercsa ogHosHauHo. BoabmuHerBo mecaenosateneir ([Tasmkesnu, Cumo-
poB, 1963; Bomaporuu, Kasapunon, 1968; Cunopos, HafiGoponuun, 1968;
Ulep6axos, 1960; IOrait, 1967; Epemun, 1970; Buaacos, Bopncos,  1970)
NPH3HAIOT, YTO NPOLYKTHBHAS MHHEPaJIH3allHs HAJOXeHa Ha NpeIecTBYO-
llee el ruaporepmanbHoe uaMeHenue. [Ipuuem M. M. Bacuaepckuit (1970)
CYHTAET, YTO DA3DBIB MEXKAY H3MEHEHHeM H OpYy/JIcHEeHHeM YBeJHYHBACTCS
C yBeJHYEHHEeM BO3DacTd HM3MEHeHHA H, HANpPHMeEp, /UIs TPONHIHTOBR H OpY-
JIEHEeHHs] BepxHelaneo30lickoro Bospacra jgocturaer 30 maH. Jjer. Pynonoc-
HOCTH CAMHX THIDOTEPMaJjbHO H3MEHCHHLIX TOPOJ BHEMAHHS Y/Ie/ISIeTCs Hel0-
CTaTOYHO, HOCKOJLKY CUHTA€TCH, YTO NMPOAVKTHBHOCTb MX HH3KA, XOTS H He
OTPHILAETCH CHHI'€HETHYHOCTb HEKOTOPBIX PYA € NOpPOIeccaMH H3MEeHeHHS.
Tak, M. M. Bacuaesckuit (1970) yxkasbiBaeT Ha CHIMETACOMATHUYECKHE C
NPONHJIHTAMY CEPHOKOJMUELAHHLIE 3a/eXKH H MPOKHIKOBOE (KBApI-3MHIOTO-
BbIE C XaJbKONHPHTOM NPOMHJIKH) MEIHOE OPYAEHEHHE, XOTs H He HME-
lee NPOMBILLIEHHOTO 3HadeHus. [Ipu3naeTcsi CHHMETACOMATHUHOCTE BTOPHY-
HLIM KBapuuram OHPHTH3anMH. TeM He MeHee BONPOC O PYMLOHOCHOCTH pas-
JHUYHBIX THIOB IIOPOJ, HMEET He CTOJLKO NPAMOH, CKOJBKO KOCBEHHHI npakx-
THYECKHI HHTEpPeC B CBA3H C pelIeHHEeM Bompoca o6 HCTOUHHKE BellecTRa,
TEOXHMHUYECKOH M MEeTaJJIOTeHUUECKOH CHelnnaan3alii MarMaTHYecKHx Io-
pPOM H CBA3H ¢ HAMH opyieHeHus. [losToMy HHIKE KOPOTKO OCTAHOBHMCSI Ha
MHHEDPAJIOTO-TEOXHMHYECKHX 0COOEHHOCTAX CHHMETACOMATHYECKOTO ¢ IHJIPO-
TePMaJbHBIM MeTaMOpP(HIMOM OPYIeHEHHS.

HanGonee xapaxkTepHBIM /st BTOPHYHBLIX KBAPIHTOB PYAHLIM MHHEpa-
JOM ABagercd NHPHT. OH MOCTOSHHO BCTPEUAETCS C KBApIl-CEPHIIHTOBOM
(ruapociaiofneToli) ¢amueil BTOPHUHEIX KBapIUHTOB, rje o0pasyer Kak pej-
KYIO DPaccesHHYI0 BKPAIJIEHHOCTh, Tak H OoJiee 3HauuTenbHyio (g0 10—
15%) xonuentpanmio. ITHpHTH3ALUs MOKa3aTelbHA TAKKe JUIsl KBApI-aJy-
HHTOBOH (hauuu KBapLUHTOB, 4 B Psje CAyd4aeB —H 18 KBapI-KaOJHHHTO-
BO¥, 06BIYHO CBA3aHHOH B TAaKHX CaAYyYaaxX (auuaJbHLIMH MEPeXojaMH ¢ npe-
Aviaymei danueil. MHTeHCHBHOCTh MHPHTH3AUMH B STHX (alHAX HHOrIA
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sHayuTesbHa (10 50—609% nuputa). OueHb peAKO OTMeuaercs 3TOT IPO-
IecC B CBS3H C MOHOKBAPHMTAMH M KBapL-aAy/JsPOBLIMH METACOMATHTAMH.
Pasmep BKpamJIeHHOCTH NMHPHTA BapbHUPyeT B OYCHb WIMPOKHX Tpenenax —
OT TBICAYHBIX JoJieil MuaauMerpa Ao 2—3 MM, a no ¢opme —or Hempa-
BHABHBIX M H30METPHYHEIX 3€PEH IO XOPOIIO OTPAHEHHBIX KDHCTAJIOB Ky-
Giyeckoil HAM MEeHTaroHAOAeKasApuueckoil Gopmbl. OTMEYaTCst BCE CTAXKH
o6pa3oBaHHs MHPHTA — OT 3aPOJBILIEBLIX J0 KpHCTaanorpaduueckn odopm-
AeHHbX. OYeHL THITHYHEL KaeMKH BOKDYI HEPYAHBIX MHHEDAJIOB, B TOM UHC-
J€ H3MEHEHHDLIX BKPAIVIEHHHKOB MCXOAHOH mopoael. OrMedaloTcs caydyau
00pa3oBaHKsl MCEBAOMOP(O3 10 MaTHETHTY (OKTasapHueckue (popMbl IHPH-
Ta) W HIbBMEHHTY C NepeoToKeHHeM BLICBOGOAHBINErOCS THTaHA B BHIE
JeiIKOKCeHa BHYTPH NMHPHTA WJIH Ke B BHIE OTOPOYEK OKOJIO MeTaKpHeTaud-
JIOB ero.

B3alMOOTHOLICHHST ¢ HOBOOOGPA30BaHHSIMH KBapua, cepuudra (ruapo-
CJII0Jbl), KAONHHHTA M aJqyHUTa camble pasHooGpasuuie. Hapany c sepuamu
c pybamkaMu 3THX MHHepaJoB nMelTcs Oojee MO3[HHEe CKOMJIEHHA B BHIE
JAHH3 Uiy 6eCKOPHEBLIX TOHKHX NPOCEUEK, aCCOLHHPYIOUMXCs ¢ Hogaee mosi-
HHM KBapuem. Meracomarnyeckue KPHCTaJANBl IHPHTA XOPOIIO TPaBsTCS
KoumentpupopanHod HNOj;, BbIsB/AsAS NPH 3TOM 30HAJABHOCTH C YepelOBAHH-
€M YHCTBIX W HACHLILUEHHBIX TOHUAHIIHX BKAOUeHHsiMH 30H. [lpn HanoxeHun
Ha MeTacOMATHTHl C NHPHTOM OoJee NO3AHEH KHILHOW MHHepaJU3alHH
B YUacTKax, NMPUIEralmux K Kunam, Habamwoidercs Hapacra€Hue Ha paHHHe
MeTaKkpHCTalIpl NHPHTA ero HoBooOpa3oBaHuil, NpuyeM KPHCTAJNJIOrpadn-
yeckHe (OPMLI TOCJAenHero coBepuieHto HHele (doro 7), Goaee npocTbie,
00bIyHO CTpemsuiHecs kK KyOy. OfocobneHnsle 3epHa HOBOOOPa30BAHHOTO
NHPHTA HEe30HAJ bHEL.

3 Taba. | BuAHO, UTO COCTAB NHPHTA JOBOJBHO CTa0HIeH, OCOGEHHO
B oTHOWeHHH Fe : S, uTo, BUANMO, CBH/IETE/NBCTBYET O CXOJAHBIX YC/JAOBHAX HX
06pa3oBaHus. =

CoBMECTHO C NUPHTOM B KBapL-KAOJHHHTOBOH H KBapI-aJTyHHTOBON ¢a-
IUAX BTOPHYHLIX KBapIHTOB YIBHHCKOI BNaJuHbl (CPeiHEe TeueHHe
pyu. I'agkut) oOHapyKeHBI PeiKHe MHHePAJbl, He BCTPeYaBUIHeCs paHee
B 0J06GHEIX oGpasoBanusix Ha Cesepo-Bocroxe CCCP. K uueny atux mu-
HEepaJjoB OTHOCSITCSI KOJIOPALOHT, TEeHHAHTHT H KyOaHHT.

Konopapgour HabaioaeTcs B TecHOH acconMalMi ¢ XaJbKONHPHTOM, 00-
pasysa ¢ HEM TecHO cpocuiuecss arperatsl ((poro 8) HenmpaBHIBHOH (QOpPMBI,
BHINOJIHAIOIIHE MYCTOTKH BbllesqaunBaHusi. Takue arperaTol Hepeako o6pa-
craioT 3epHa mupHTa. [IpH 3TOM K nHpUTY NpUMBIKaeT 30Ha, oforalleHHas
KonopagouToM. Munepasn M30TPONHEL, MO OTpaxKareabHol CnocoOHOCTH He-
CKONIbKO Bble OJekaoil pyabl, TtpaBuTtcs Toabko HNO; (B ToM uncne
i 1:1) c paseuTHEM KOPHYHEBOH MoGeKaJOCTH.

TeHHaHTHT TATOTEET K KAOJNMHHT-aJYHHTOBHIM Yy4yacTKam, OGOraTeim
BKpAaMJIEHHOCTLIO NHPHTA, I/le o6pa3yer rHe3foo0pa3Hble CKONMJEHHS pazMe-
pom a0 1 cm. Pasmep 3epeH, caaraiomux ruesna, go | mm. Muorue sepHa
30HaAbHBI  (TpaBJeHHble KoHueHtpupoBanHoit HNOjz;). B  TeHHanTHTe
B BHIE HENPaBHJbHBIX HJIH IJIACTHHYATHIX YYaCTKOB pacroJjaraercs Ky-
Ganur, a B MeK3EPHOBBIX MPOMEKYTKAX — MejKasi (THICAYHBIE JOJH
MHJAJIHMETpPa) yraoBatas BKpANJIEHHOCTb TaJieHHTa M  XaJbKONHpPHTA,

Ta6auma 1
CocTap NMPHTA W3 KBAPU-CEPUUHTOBLIX METACOMATHTOB pPasHpix YyuacTkos Ky#hjaycyHckow

BNaaAHHBL
Fe S l As l Ni Co Cymma dopmynaa
46,30 52,79 0,45 0, 042 S 99, 582 FES],QQQASQ.Q]'
46,18 53,24 1535 0,042 0,012 100,824 FeSa,001A50,02
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comepxamero (uHorza jao 609% oT naomanu 3epHa) BKIIOYEHHS AEHIPUTOB
BaJlJIePHHTA.

Ky6annt noBoabHO OTHETIHBO BHIZEASETCH Ha CepoM (poHe TeHHAHTHTA
cBoell GJsie HO-p0o30BOM OKpackoi. OryeTnHBO aHHM3OTPONHHIHA, CO c1abbIM
UBeTHBIM 3(@(eKToM B PO30BATO-KOPUYHEBHIX TOHAX, OTparkaTesabHas CIO-
coOHOCTh NMPHMEPHO XaJabKOmupuroBasi. JluarHocTHKa KyOaHuTa Kak KOJIO-
pajioHTa M TEeHHAHTHTA TOJATBEpPKAEHA DPEHTTEHOMETPHYECKHM aHaJIH30M.
Cyas 1o B3aHMOOTHOIIEHUIO ¢ TEHHAHTHTOM (BKJIOUEHHS B BHJE MJIACTHHOK,
HelpaBH/bHbIE CPOCTKU, OTCYTCTBHE KOPPO3HOHHLIX TpaHMIl), BbIJE/IeHHEe HX
O/IHOBpEeMeHHOe.

Tecuble cpacraHWs TeHHAHTHTa 1 KyDaHHTa, IOMHMO OCHOBHBIX KOMIIO-
nenroB Cu, As, Fe, conepikarcs, 10 1aHHBIM CHeKTpaJjbHOTO anaausa (%):
Sb~1; Zn, Pb~0,01—0,1; Sn —0,03; Ag — 0,003.

CunmeracoMarnueckas NHPHTH3AIHA OTMEYAETCH M B CBs3H C IPONH-
JHTAMH, XOTS H HE OYeHh OOHWJBHASI, KAaK BO BTOPHYHBIX KBapuurax. Hs
Bcex (auuil NpomuaHTOB OHa OoJee XapakTepHa s HH3KOTeMmIlepaTtyp-
HBIX — CePHINT-KapOOHATHOH H cepHIHT-KapOoHAT-XJI0PHTOBOH, B KOTOPBIX
NHPHT 0Opasyer KakK paccedHHYI0, TAK H CIYCTKOBYIO BKpalJIeHHOCTh C pas-
MEpOM OTAEJbHLIX THe3J A0 3 MM, C IIHPOKOIH AHCIMepcHed pasMepoB 3epeH
(OT THICAUHBLIX jgoJel Mo |—2 MM) H HX KPHCTAMJIOTpa(HYecKOd OrpaHKH.
B GoabmuHcTBE caayuyaeB OTMeuaeTcs nceBoMopdHOe pasBHTHE NHPHTA IO
BKpaIlVieHHHKaM TEMHOLBETHbIX B accouuanid ¢ KapOOHATOM HJIH CepHIlH-
ToM. Kak W BO BTOpPHuUHBIX KBapluTax, NpH HAJOXKEHHH Ha NHPHTCOAEpKa-
IiHe TPOMHIHTH NPOXKHJAKOBOH MHHepaaH3amHH [POHCXOAHT HapacTaHHe
HOBOOOpa3oBaHuil nupuTa Ha Gojee paHHHe, cayXallHe B KauecTBE I[eHTPOB
KpucTananzannid. B KpynHBIX 1o pa3Mepy (Zo 5 MM) M He30HAJbHBIX HOBO-
00pasoBaHUsIX IMHPHTA OTMeyaeTcs HHorjaa 1o 5—0 BKJIIOYEHHH 3epeH paH-
HEro 30HaJLHOTO NHPHTA.

CnekTpasbHLlil aHa/AH3 MHPHTOB M3 PasJHUHBIX dauuil BTOPHUHBIX
KBapPIHTOB H NPONNIHTOB NOKa3bIBAET, UTO B Npejesax OJHOTo paioHa (Ha-
npumMep, YiaeuHckod wuam KyiinycyHckoit BnajuHBI) KauecTBeHHHBI HaGop
3JIEMEHTOB-IPHMecel B NMHPHTaxX jAocTaToyHo crabumneH. B To ke Bpems mu-
PHTBl pasHLIX PafOHOB OTJHYAIOTCS MeXAy co00H 110 KOJHYECTBY OTHEJNb-
HBIX SJIEMEHTOB, UacTOTe BCTPEHaeMOCTH HX, IPH CPaBHEHHN KaK OXHOTHII-
HBIX (aunil, Tak H B LeJOM THAPOTEPMAaJbHO H3MEHEeHHBIX nmopox (Taba. 2).
Hanpumep, oruersnBo 3aMerHo 6oJiee BLICOKOE COflepXKaHHE MbILIBSAKA
u cBuHIA npH 100% ux BcTpewaeMOCTH W TOBLIIIEHHbIE KOJAMYECTBAa IHHKA
H cepebpa B nupurax KyliaycyHCKoii BmajuHbBl KakK B 3NHAOT-KapOOHAT-
XJI0PHTOBOI (hanuH IPONHJAHTOB H B KBAPI[-CEPHILHTOBOM (THAPOCIIOIHUCTON)
(Gauun BTOPUYHBIX KBapIHTOB, TaK M, B LEJOM, 1O H3MEHEHHLIM MOpPOAAM
paitona. Hanporus, naputsl YIbHHCKOH BHAajHHLI XapPaKTePH3YIOTCS MOBbI-
MIEHHBIMH COAEPKaHUAMH MapraHiia, THTaHa W MeAH. B coneprkaHuu ® ua-
CTOTE BCTPEeUaeMOCTH ko0anbTa W HHKeJs DAa3/HYHi MeHee 3HaYHMEL.

Hapsny c pasnuunsiMH HMEIOTCST HEKOTOPBIE OOLLIHE TeHAEHIHH B CO-
IepKaHUH OTHe/JbHBIX 3JEMEHTOB AJsi MHPHTOB oOoHx paitonoB. Taxk, mu-
PHTBI KBapL-CepHUUTOBOI (aumuu B o6oux pailoHax HMelOoT 6osee MIHPOKHI
CNEKTD 3/JEMEHTOB-puMeced. B HHX oTMeuaeTcs NIPHMECh CYPbMBI, OJIOBQ,
BHCMYTd H MOJHOAeHa. [IJil MHPHTOB 3NHAOTOBHIX (hamuil xapakTepHo 06o-
ralmeHre CBHHIOM H IHHKOM, uTO 0coGeHHO cBoHCTBeHHO nupuraMm Ky#mzy-
CYHCKOIf BHaJMHEL. ITa 0COGEHHOCTh HAXOIHT CBOE BbiparKeHHe B MPHCYTCT-
BHH TaJeHHT-c(haJepHTOBOTO CHHMETAacOMAaTHUECKOTO opyleHeHus, Takuym
06pasoM, MOKHO 3aMeTHTb, YTO pacnpejeseHHe 3JEeMeHTOB-pHMeceil B mu-
pHTax oTpaziaer, C OJHOH CTOPOHBI, CNeHH(HKY MHHEpaJH3alMH paioHa,
a ¢ Apyroi — obmue ocobeHHOCTH (GOpMUPOBAHHUA PasaHYHBLIX danuil rui-
poTepManbHOTO MeTaMopguama,

B KyiinycyHckoit BnajnHe BCTpeueHbl TaKKe 30HBI TPOMHIHTH3ALHH
C CHHMeTacOMaTHYECKHM TaJieHHT-C(aJlepUTOBLIM H NHPPOTHH-chalepHT-ra-
JIEHHTOBLIM OpYIeHeHueM.
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Ta6auna 2

Cpennee colepxanie 3jeMeyToB-mpumeccii B nupurax u3 pasauutuix Gaunii ruapoTepmadbioro meramopdusma

VnwHHCKAA BraHHA KyfimycyHcKas Brnagpna
Mo- ] Y, Y .
QueMenT |5y | Kup6-Xa.| KetCep. nos. |Ks.--Kaoa.(4) | Ke-+Anyi.(4)| On.+Kap.+ [Kap6.-Cep.+ | Kap6.|-Cep. K"-'(“(‘}‘;“P- Kp-+Kaout. Cpepiiee ¥Yapi/KylinyeyH
3)* (5) 3 +Xa.(2) +Xa1.(2) [€)) %
0,042
As 0,04 0,035%* [0,083 | 0,017 0,033 0,02 0,04 0,025 0,095 | 0,3 6096
9 3 3 0,0062
Mn 0,0077 0,0042 |0,0077| 0,0015 0,0038 0,013 0,0035 0,002 0,003 | 0,002 50046
i 0.0063 0,0045 0,003 0,0125 : 0.0087
| 220 > 10,0083 1 o 0,11 0,004 0,005 | 0,0072 | 0,004 T
. : 0,072
Ti 0.11 0,059 [0,078 0,0105 0,032 0,003 0,013 0,03 0,12 0,004 0040
0,015
Cu 0,004 0,0214 g 003 0,0115 0,020 0,003 0,007 0,003 0,0015 | 0,0007 00043
& 0,0001 | _ — = 0,001 0,0001 0,0001 0,0003 | 0,0002
2 A i
o 0,003 0,003 L : L 2 :
Zn 0,0083 1 [ 0B Tl - 5 — 0,05 0,003 0,004 | 0,0i1 | 0,003 0,0038
4 1 I 3 1 0.018
3 3 3 i T I ! e b
= _ lo,002s] ©9.0015° — 0,002 0,001 0,0015 | 0,001 0,001 0,002 -
Ni o.fl)m 0,002 o 5 ) 1 ] 0,0013
Sh & ~!':1 10,01 - — - ~ 0,025 — - e
o % 0,0015 | % it * i - E & A e
]
Bi 0,001 0,001 L a5 i A b e o s
] S
0,0002 2 A — s 0.001
Mo ol 0,(1)2 : 1 B ol

* Konmuyecreo aHaaN3NpOBAHHBIX 0pOG.
** YycauTeab — cpejliee COAEPKAHNE, SHAMEHATENb — KOJHYeCTBo NPo6, B KOTOPLIX BCTpeyeH 3JIEMEHT, OTCYTCTBHE 3HaMeHaTead — 100% BeTperaeMOCTH.



Tanenut-chanepurosoe opyleHeHHe 3apUKCHPOBAHO 10 pyd. Bypauso-
MY Cpeid 3MHA0T-aKTHHOMIHT-aNbOHTOBOH (AalHH NPONHJIHTOB, Pa3BHBAIO-
HIHXCs [0 OCaJOYHBIM IOPOAaM NepMH, HeJlasieKO OT BLIXONOB 3¢ Y3HBHBIX
nopof. CreneHb HACHIEHHOCTH NPOMUJAUTOR PYJAHEIMH MHHEPAJdaAMH pas/iHy-
Ha — oT HesHauureabHoil 1o 20—30%. B yuacTkax pasBuTHS (hallHM C KPYI-
HO3ePHHCTHIM CTPOGHHEM Bo3pacTaer 3epHHCTOCTb PYAHBIX MHHEpaJoB.
O 6amakoM BpeMeHnn o6pa3oBaHuSA CyAb(HIOB H NPONHIHTOB CBHIETENHCT-
Bylor akThl oGpacranis Gosee paHHHX BblJeJaeHHH chanepuTa H rajJeHHTa
HPOJOUKAMH 3MHA0Ta. DNUNOT-aKTHHOJAHTOBBIE arperaThl U3 YyacTKos Ges
MHKDPOCKOMHYECKOil BKPAIUIEHHOCTH 3STHX MHHEPAJOB COJEP:KAT CBHHEl
u punk (0,02—0,05% ), a rTakiKe xapakTepHble Lag CpanaepHTa M rajeHHTa
onoBo u BHcMyT (0,001%). Bee 370, BMecTe B3siTOe, HAPSLY C OTCYTCTBHEM
KHIABHBIX 06pasoBaHuil HO3BOJSET CHHTATb TaJeHHT-CPAJEPHTOBOE OpyJe-
HeHHE CHHMETACOMATHUECKHM 3NHI0T-aKTHHOJUT-aJbOHTOBOMY H3MEHEHHIO.

Hurepecro, 4T0 TecHo cpocinecs Menxosepructaie (0,1—1 My, B cpea-
Hem 0,3 mMm) arperatsl chanepura H TaJeHHTA COCTOSIT H3 MX KPUCTAJJIOB.
Coanepur o6pasyer npekpacHele JHIOAeKa3APHYECCKHE KPHCTAJIbI, & raje-
HUT—KPHCTAJ/IbI, COUETAIOUIHe TrpaHH Kyba M OKTasjapa. MenoBo-xKeaTblil
MaJjoxenesncthiil chanepur (Fe—1,76%) coxepxkut 0.062% xamwus, a u3
3JIeMeHTOB-nipHMeceil B HeM oTMeyaercs (%) uumuit (0,02), BucmyT, cepeb-
po (0,005), onoso (0,001). B ranenute xumuuecknM ananunsom (LLIHWUTPH)
yeranosseno 0,0749% cepe6pa u 0,035 —BucMYTa, @ CHEKTPAJbHBIM aHAMHU-
som npumech nHana (0,01%), ososa u renaypa (0,001%).

[Tupporuu-cdanepuT-rajeHuTOBOE OpYJIeHEHHE, pacrnojokeHHoe B Gac-
ceitie pyd. Pamyxuoro (pu. Hdeabkio-KyiljiycyHckas), npHypoYeHO K 3Mu-
JIOT-aKTUHOMHTOBON (alHl NPONHIUTOB, pasBHBaOUIeHcs [0 aHIe3nTaMm.
OT BHIIEONHCAHHOTO pPYAONPOSIBICHHS OTJAHYAETCA NPHCYTCTBHEM Golee
PaHHEro NHPPOTHHA C JHEJEe3UCTLIM ChaJepHTOM.

B mponuaurax YJbpMHCKOH BHagMHLL cpeiH SMHAOT-KapOoHAT-XJIOPHTO-
BoH tpauun BcTpeveHs! (pu. JlepokKura) KBapI-3MHAOT-XJIOPHT-KapOoOHATHLIE
MPOXKHIKH ¢ MEJIKOI BKpallieHHOCTbio (o | MM) xanbKonuputa H GOpHHTA
B 3anpbannoBbix uactax. Taxme npoxuaku . C. Kopxurckuit (1959)
u M. M. Bacunesckuit (1970) cunraioT CHHMETACOMATHYECKHMH (alHsMH,
B KOTODBIX OHH 34/1eralor.

Kpome Toro, B YJLHHCKOH BOagHHe KaK CPeIH NPONHJIUTOB, TAK U Cpe-
71 BTOPHYHBIX KBAPIHTOB OTMEYAeTcs reMaTHTOBOE opyneHenue, B mpomu-
autax (6accefin pu. Hynymu) mocienHee oGpasyeT KBapil-3NHJ0TOBBE NPO-
JKHJIKH € MrOJI04KaMH reMatuTta B 3anabGangax. [lo cBoemy mo/oMeHHIO OHH
COBEPUICHHO HICHTHYHLI BHIIEOMHCAHHLIM KBAPI-3MHIOT-XJOPHTOBBIM MpPO-
KUIKAM C XaJbKOMHPHTOM H TaKxKe, II0-BHIUMOMY, SBJISIOTCS CHHMETAacOoMa-
THUeCKHMH. ['emaTHT, MO JaHHLIM CHEKTPAaJbHOTO aHaJH3a, COAEPHHUT CJe-
Aywolue 3sjemeHThl-npuMecH (%): mapranen, nunxk (0,01—0,02), wens,
raanuit (0,007), cBunen (0,005), nukenb (0,001), wmonubmen (0,0001—
0,0002).

Bo Bropnunex kBapuutax (pu. AMyHIaKHT) reMaTHT oOpasyer Kak
PEIKYI0 paclblIeHHYI0 BKPAIJIeHHOCTb, TaK H CTYCTKH JHH30BHIHONH GOpPMBL
¢ pacnJmBYaTtbIMH KoHTypaMu. Ilpmypouen oH K MOROKBapueBoil Gauuu
H TIpeJiCTaB/]eH CHYyTAHHO-BOJIOKHHCTBIMH arperaTaM¥ B MHOTIOYHCJIEHHBIX
NyCcTOTKaX BbilleadyuBannsa. Pasmep rue3AoBbiX 000COOMeHHI reMaTHTa 10
10—15 cm, a oraenbHBIX Hrosoyek —ao0 1 mM. [lo comep:kaunio s/1eMeHTOB-
[puMeceli reMaTHT BTOPHYHBEIX KBAPUHMTOB CXOJEH C TreMaTHTOM MDOIH/IH-
TOB, XOTSl M€CTa MX HAaXOJOK 3HAUHTEJBHO YAAaNeHEl IPYyr oT Apyra. B Hem
o6HapyxeHsl (% ): mMaprauen, muux, moimbesak (0,01—0,03), ranauii, THTaH
(0,005), mukens (0,001), mensb, monubmen, 6epunnuit (0,0002—0,0007); uu-
TePecHo A0BOJALHO Bhicokoe (0,0) coxepskaHue Boabdpama. B pyaHoil npo-
Ge 31ech OTMeYalOTCA eHHHYHLIE 3epHA IIeeJHTA.

30/JI0TOHOCHOCTb T'HIPOTEPMATbLHO MeTaMOP(H30BAHHBIX IOPOXL TIPaKTH-
YeckKoro uHTepeca He npezncrasnser. OgHAKO OHA [O3BOJSET CYAHTL O BO3-
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MOZKHOM HCTOUHHKE 30J10TAd B PYAHBIX Tejax MECTOPOZKIeHHH M CJOyKHT
B HEKOTOpOo# Mepe mHaukartopom (Tab.u. 3). 3010TOHOCHOCTL MHHEpa/dbHBIX
danuii uaMeHseTCs Kak B TNpejesax OAHOTO Y4acTka H3MEHEHHLIX IOPOX,
TaKk H B PasMHYHLIX ydyacTKax. Bapbupyer Taki:Ke uyacTroTa BCTpeyaeMOCTH
i npenesasl Kosebauuii. Tak, B MaccuBe BTOPHYHBIX KBapuuTos no py. Ma-
THl HauGoJiee 30JOTOHOCHA KBapU-CEPHIHT-afyJadpoBag Qalus, a HaHMe-
Hee — MOHOKBapuesasi. B MaccuBe BTOPHYHBIX KBAapuIHTOB B Oacceiike
pu. Kypukan, pacrnosoKeHHOM l0:KHee BBIIIEHA3BAHHOIO MaccHBa, HO B TOM
ke Mare-KypHKaHCKOHl 30He pasjioMOB, TNOBLILIEHHOH 30J0TOHOCHOCTHIO
ofaanaer KBapu-cepuuHTOBast (ruppocaioguctada) ¢anus. Ilo cpaBHEHHIO
¢ KBapu-aJyJasipOBOH TOBBIIIEHA 30J0TOHOCHOCTh MOHOKBApLEBOH (Qaniu.
KcraTn, oHa MaKcuMaJ/bHa 3/ech 110 CPABHEHHIO CO BCeMH MOHOKBAPILEBEIMH
(auuaMH MacCHBOB BTODHYHBIX KBapIHTOB. De3 chenualJbHBIX HCCae/L0Ba-
HUH TPYJHO FOBOPHTb O 3aBHCHMOCTH ME:KAY 30J0TOHOCHOCTBIO PY/IHBIX TeJI
H 30J0TOHOCHOCTBIO PasJH4HLIX (parnii BTOPHUUHBLIX KBapuuTOB. [lo HMElo-
LIHMCS OTPLIBOMHBIM JAHHBIM, MOXHO TpeANoJaraTh, 4TO IIHPOKAs MLHCIEp-
CHs COAEPXKAHHN HJIH DOBHbBIH, HO MOBBHIIEHHbIH (HOH OYIYT CBHIETENbCTEO-
BaTb O MEPCHEKTHBHOCTH PYAHBIX TeJ, 3aJIeraloliix cpelH BTOPHYHLIX KBap-
LIUTOB.

HeonnnakoBa 30/0TOHOCHOCTE W (hamuil IPONKHIHTOB, KOTOpas H3Me-
HAETCS TaKKe B Pas3JHUHBIX pailoHax. Tax, HaunboJjee 3040TOHOCHLI IIPOIH-
JHTBl 3NHAOT-anbbuT-KapboHaTHOil (auun Oxorto-Kyxryiickoro moxHaTHS,
riie Takxe IIHPOKH IHCIEDPCHS COAEPXKaHHs 30JI0Ta W 4acTOTA BCTPEUAEMO-
cTH. Menee 3040T0HOCHA 9Ta (hanus B YJAbHHCKOH Bnaauue. Ksapu-cepuiin-
ToBas (auus, MMelas NoCTeleHHble Mepexoibl K APYrHM (anusaM Hpori-
JHTOB, o6saj/laeT IOBLIIEHHOH 30JOTOHOCHOCTbIO H CXOIHA C OJHOHMEHHOIl
¢danneil BTOPHUHBIX KBapuutoB (TaGa. 5). MHoruMu HCCIeIOBATENAMH
KBaplU-cepuuuTOBas (hpanus CUHTAETCs CBA3YIOILEH MeMKIy NpPONMHAHTAMHU
H BTOPHYHBIMH KBapUHTaMH. JTO MOJATBEPKIAETCS He TOJbKO HIEHTHYHBIM
XapaKTepoM pPa3BHTH{ MHHEpaJoOB AaHHOH (anuu o mopojam, HO H 30J0-
TOHOCHOCTDLIO €e.

B of6mem 110 M3y4eHHBIM YYaCTKAM HaMEUaeTcs TeHJeHIHs TMOBBIIIEHHS
30JIOTOHOCHOCTH OT 3MHA0T-anbOHT-KapOOHATHOH K KBapll-CepPHIHTOBON U ee
JlanbHellllee CHHMKeHHE K KBapI-KAOJHHHTOBOH, a MO MAHHBIM APYTHX HC-
clenoBaTeseil Takyke ¥ KBapU-aJayHHToBoi (Tabu. 6). B psaae pabor (Boaa-
posuu, 1968; I'paxnanues, Epunos, 1968) Tax:ke oTMeuaeTcs MOBLIIIEHHAN
30J0TOHOCHOCTh KBapI-CEPHIHTOBOH (hallH W NMPHYPOUEHHOCTh K Hell 30/10-
Topyanbix Ten (Boun, Muxafiiosa, llenotses, 1971).

Janunie 0 3010TOHOCHOCTH pa3JHyHBIX (alHii W cpaBHEHHe UX C JlaH-
HBIMH TI0 30JJOTOHOCHOCTH HEH3MEHEHHBIX BYJKAHOTeHHBIX NOPOJ NO3BOJISIOT
NOJOHTH K BOMPOCY 00 MCTOYHHKE 30J10Ta. B Hacrosiee BpeMsi Bce elle le-
JIAeTCs TMONBITKA 00DbsiCHeHHS KOHUEHTPALHH 30J0Ta B PYAax 3a CUET 3aHM-
CTBOBaHuA ero u3 BMmemalouiux nopox (Pocasikoa, 1970; Haiibopojus,
1971). ITpu 3TOM CCHIVIAIOTCS Ha JIaHHBIC MO O6CAHEHHIO 30J10TOM [IpPHIEraio-
IIUX K KHJIe 30H M KOPPemdalHi0 C 3THMH 30HaMu HauboJiee OoraThix
30/10TOM yuacTkoB. OJHAKO BEIBEIEHHE TAKHX KOPPEASTHBHHIX 3aBHCH-
MOCTEH BO3MOMKHO TOJBKO B TOM cCJyuae, €C/AH BONPOC paccMATPHBATE C
TOYKH 3pPEHHSI CHHXPOHHOCTH 00OpAa30BAHHSA H3MEHEHHBIX NOPOJ W PYAHBIX
ted. Tem He MeHee mouTH BceMH MPH3HAETCS HAJMOMKEHHBI Xapaktep pyi-
HBIX TeJ Ha M3MeHeHHble mopoabl, Kpome Toro, nmourn He npupaercs 3Ha-
YeHHS OKOJIOKH/JbHBIM H3MeHeHusM, 00Jiee TeCcHO CBA3aHHLIM C THIPO-
TEPMAJILHBIM IIPOIECCOM, B pe3y/bTaTe Yero NPOHCXOJHT HaJoKeHHe HX Ha
pasauyHble (GalHu BTOPHYHBIX KBAPIHUTOB H NDONH/IUTOB, B CBS3H C 5THM,—
obeHeHHEe MPHIeralolUX K PyIHOMY Teldy 30H 30J10TOM H IAPYTHMH KOMIIO-
HEHTaMH 3a cueT HX BblHOCa. Ho H B TaKoM ciayyae BepoATHee BCEro He
MIHOBeHHasi (pUKCalMs 30/70Ta B PYJHOM TeJje, a CKOpee TPaHCHOPTHPOBKA
ero B fosee BepXHHE TOPH3OHTHI.
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30J10TOHGCHOCTH MHHEPAAbHBIX (baum'i MACCHBOB BTOPHYHLIX KBApPUWTOB, I',"'I'

TaGanna 3

Danns

e KBapii-CepiiuTopas KBAPU-CEPHLNT-a MLy ANPOBAS KBApPIL-ajlyAApOBas ManoKRADIERER i
Mg =21 w' 0,1225 U% 0,055 LOQ;-'W 0,004 o
Kypukan . w 0.1616% —chﬂ MEGZQQS_ 0,008 ﬂ}%ﬂ 0,0384 i
Apunga -9’-(1?'23339 0,515 HC—;GH O—T}Q 0,002 ._‘L‘E’%‘M 0,0034 o
AMyugakur . }[‘3206”' j&lﬁglj- -f—[-c-é-}ﬁ—n- pombﬂi 0,004 —
Xorontse . %26_0-0—@- 0,0153 -}—{?;)ﬁ -2 L'OUQEJ('S-U,031 R
Xakaumxka 0,06 L%;{-)ﬂ 0,013 MS-_-O—UQ* 0,0117 o ==
Ksapuesuii —&ﬁ@—o.ozr LOQOE 0,006 ﬂﬁ;@'— 0,008 0'0f2 0,002 &028—%3, 0,007

* Yucantens Jpoln — npemeant  KoxeGammit

aatopatopesix LIHHUIT

Cojlepauiil  3010Ta, 3HAMCHATENL — YHCJAQ TPOG;
PH 1 Skyrckoro reosoriueckoro ynpasaenus,

UHCTO pAnoM c Apolblo — cpefHee comepKanue. AHATHIBE BHUIOJANEHB B



Ta6auma 4

30A0TOHOCHOCTH MHHEPAJAbHBIX (haluii NPONHINTOB Pa3HLIX PAHOHOB, I/T

dainn

KBapu-CcepHIlHTOBA A

0,0954

12

0,002—0,6
0,002—0,6

0,113

6

3 0,0664

0,006—0

cepuunT-KapGonatnan

0,002

0,002
5

0,031

0,002—0.06

0,035

0,01—0,06

2

KapOonar-cepuLuT-X10P HTOBAs

0,002

0,002
4

0,01
0,006

0,002

KapGonaT-XJOpHTOBa s

0,004—0,05

0,014

3

snupoT-aan6nT-KapGonaTras

Paiion pasputus

0,006

0,002—0,01
3

0,011

0,006—0,03
4
0,002—0,006

0,0033

3
0,002—0,01

0,0075

g

Kyiiaveynckas snajiuna

XTYHCKOE

NoAHATHE

Oxoro-Ky

Yabunckasi Bnajuna

Hior-YanGefick i

MaccHn

3.

* VegaoBuuie oGoanatenns cM. B Taba.

30/10TOHOCHOCTE ~ HEH3MEHEH-
HEIX BYJKAHOTCHHLIX NOPOJ O4€Hb
nuskag u cocrasasier 0,5—0,8
KJapKa, CBOMCTBeHHOTO NMOPOJAaM
naHHoro cocraBa (cM. Tab6..6).
Takum oOpasom, 30/0TOHOC-
HOCTh Jaxe camoil GenHOH Kap-
foHAT-CepULHUT-XJOPUTOBOH (a-
nun B 1,5—2 pasa Bhne He3a-
BHCHMO OT TOrO, 10 KakHM [IO-
ponaM oua passHBaercs. A 30-
JIOTOHOCHOCTb ~ KBApLl-CEPHIHUTO-
Boil ¢panmu Bospacraer B 40—60
pas no cpaBHEHHIO C 30JI0TOHOC-
HOCTBIO HEH3MEHEHHBIX IOpOJ.
CuieioBaTeNbHO, TOBOPHTh O 3a-
HMCTBOBaHHH 30J10TA H3 HEH3ME-
HCHHBIX 3({y3UBOB M nepepac-
npejeleHHH  ero B pasJjIHyHBIX
(hauusx BTOPHYHBIX KBAPLHUTOB
He HMeeT CMBbIC/Ia, TAK KaK BO BCE,
JlayKe CpaBHHTEJbHO MaJo Hu3Me-
HeHHble (aliy, IPOUCXOAHT TPHU-
pHoc 3oqora. [Ipuxopurcsa npu-
3HaTh, UTO HCTOUHHK 30J10Ta HMe-
et GoJiee rayOHHHBIE XapakTep.

B3auMOOTHOIMIEHHS TPOTHIIH-
TOB, BTOPHYHBIX KBapLHTOB H 30-
Jorocepe6pAHOrO  OpyJAeHEHUS
Mexkay co0O0H MOKa3LBaOT, UTO
OHH ABJAIOTCH MOC/JAe10BaTeb-
HBIMH 3BeHbSIMH €IHHOro, MIJIH-
TEJNbHO 3IBOJIOIHOHUPYIOLLEro
pyio06pasyioniero pacrsopa.
B 1o xe BpeMs B3aHMOOTHOIlE-
HHS HX C BYJIKAHOT@HHBIMH TIOpPO-
namu y6exKaaloT Hac B TOM, YTO
C MOCAEIHHMH OHH HaXOAATCH B
napareHeTHYeCKHX CBf3fX, Kak
HPOH3BOJAHbIE 00IIero MarMmo-py-
JIOTGHEPHPYIOIIEro oyara.

Kak nokasmiBaioT Hccmeno-
BaHHSA B 00J1aCTAX COBPEMEHHOrO
BYyJIKaHu3Ma, OOJbIIYIO pOJb B
BOSHHKHOBEHHH (allHaJbHOll 30-
HaJbHOCTH NPONHJIHTOB, BTOpPHU-
HBIX KBAPLUTOB H HA/J0:KeHHS Ha
H3MeHEHHBIE 1IOPOJLl OpYAeHe-
HHSl HTpaeT B3auMOAEHCTBHE 3H-
INOUeHHBIX 3MaHALUi ¢ MeTeop-
HeiMH Bojamu (HaGoko, 1963).
BesycnoBHO, HE MeHblllee 3Haye-
HHe HMeJH I1apOBO-Ta30BHIE 3Ma-
Haluu U B obaactax Gosee Apes-
Hero BYJIKAHU3Ma, Ha KOHEYHBIX
3Tanax 3SBOJIOLMH MarmMatHuec-
Koro ouyara. Ilponnknosenue
HX BAOJb TPEUIMHOBATHIX 30H

161



Tabaununa b
30J10TOHOCHOCTL MHHEPAAbHLIX (aunii NPONUJMTOB, BTOPHUHBIX KBAPUHTOB H HEH3MEHEHHBIX

nopon,
Mnrepan DauHA rHAPOTEPMARBHOr0 MeTamMopdasma n X o2
IMpomuanTl Anuaot-anboHT-KapGoHaTHasn 16 0,0082 | 0,00005
Kapbouar-xaopntosas 3 0,014 0,0002
KapGonar-cepunur-Xaop uronas 6 0,0033 | 0,00001
Cepununrt-xapbonarias i 0,020 0,00076
Keapu-cepuunrosas 28 0,094 | 0,0378
Bropuussie KBapu-cepuuurosas 24 0,095 0,0526
KBAPUUTHI KBapu-cepuunr-anysposas 11 0,048 | 0,0059
Kpapu-anynaposas 29 0,018 0,0015
Monoksapileas 23 0,007 0,000148
Kpapu-kaonuaurosan 8 0,007 0,0001
Heusvenennnie JIMmapuTet u TpaxuaHnapHTel ypax-
3 physuBEL CKOH CBHTBI 87 0,00154] 0,00000097
AHZe3nTH XeTAHWHCKON CBHTHI 31 0,0025 | 0,0000039
JIunapuThl, 1alHTE aMKAHCKOH CBHTHL 39 0,002 0,0000026

IIpumMenanne n—KolHYECTBO anaiuanpopanuix npol; X — cpenmee comepmanue; S?— nue-
HepcHs ComepaHuii.

BBLI3BIBAJIO IIPOIECCH HM3MEeHeHHs B pasauunblx (anugx nponuautos. Ha-
JUUHEM [OCTOSIHHOTO B CMECH Ta30E CepoBOIOPOAd, MPH PeakIH| ero ¢
HMEUIHMCs B H36LITOUHOM KOJHUYECTBE iKeae30oM, 06LCHSeTes CHHMETaco-
MaTHueckas NHpUTH3Aamusg B nponuaurax. Ilpu BeTpede mapoBO-ras’oBhIX
IMaHALUI ¢ METEOPHBIMH BOJAMH NPOHCXOAHJIO PACTBOPEHHE HX B MOCTAEN-
HHX C NOBBIIIEHHEM PEeakKIHOHHON CHOCOGHOCTH BOJ K IpOIleccaM BhIMle/ad-
YHBAHMSA H 3aMeUIeHH$ BCJEACTBHE PE3KOro NOBHINIEHHA HX KHCJOTHOTO Xa-
paxtepa. Orciofa cMeHa XJopHT-KapOoHATHOH dalluy TMPONHANTOR KBapIL-
CEpHIUTOBBIMH MeTacoMaTHTaMH, (GOPMHPYIOUIMMHCS B YCIOBHAX TOHHMKEH-
Horo pH. VuacThe MeTeopHHIX BOJA B 00pasoBaHMHM BTOPHYHBIX KBAapIHTOR
ABASeTCS MPHYHHON HX IJIOMIAJHOrO PA3sBHUTHA 110 CPABHEHHIO C OTHOCHTEIh-
HO JIOKaJbHO MPOSIBJAEHHON nponuantTuzauueii. CMmelleHHe 3HIOTeHHBIX
SMaHaUMi ¢ METEOPHLIMH ROAAMH NPHBOAWIO K DAaCTBOPEHHIO B HHX TasoB,
B TOM YHCI€ H CepOBOAOPONA, UTO BHI3LIBAAO 00PasoBaHHe COBMECTHO C Pas-
JHUYHBIMH (anusMH BTOPHUHLIX KBAapILHUTOB, a IJIaBHEIM 00pasoM KBapil-
CEePUIINTOBON, PasIAHYHBIX CcyJabtuiaoB. B pesyabrate B H3MeHeHHBIX IOpO-
Aax uHOrjaa HabJaiofaercs JIOBOJILHO MHTepecHas IHPHTH3AIHUA, a HePeNKo
BCTPEYaloTCss M JApYrie CyabGHAbl — XaJdbKOMHPHT, TajJeHHT, TeHHaHTHT,
KyOaHHT, MOJUOJEHHT, AHTHMOHUT. BeposiTHO, NPHCYTCTBHEM 3THX TOHKO-
paccesiHHBIX CYAb(HI0B 0ODBACHAETCH NOPOH MNOBLILEHHOE COJAeprKaHHEe BO
BTOPHUYHEIX KBaplUUTaX — CBMHIA, IMHKA, MOJHGIEHA, CYPbMBL U T. [.

OueruaHO, 4To JAaJbHEHINeH CTYNEeHBI 3BOJIOLMH MArCMO-, PYIOreHepH-
pylowmero oyara siBafgeTca KOHAEeHCAUH#s NapoOBO-Ta30BLIX 3MaHaUMil B FHI-
porepmanbHeie pactBoph. [leficTBHe 3THX pPacTBOPOB  OGYC/IOBIMBAJO
KUJBHBIH Xapaktep MHHepaJdH3alnH, NPHYPOUEHHOH HCK/IIOYHTeJbHO K HaH-
Gosiee TPEIIMHOBATHIM 30HAM, CJOYXKHUBIINM paHee NYTAMH HHTEHCHBHOTO
nepeMeneHusl NapoBO-Ta3oBbIX IMaHAUHH H NOTOMY SIBJAAIOIIHMCH y4aCTKa-
Mu Haubosee H3MeHeHHBIX nopoj. MameHeHue nyTeHl LHPKY/IANHH PaCcTBO-
POB BCJIEACTBHE TEKTOHHYECKOH aKTHBHOCTH NPHBOAHJIO K HAaJOKEHHIO THI-
poTepMa/bHOro OpyJeHeHHs M Ha MeHee H3MeHeHHBle Mopojabl. OfHAKO 3TO
JIMIIb YACTHBIH caydali, NOCKOJNBKY TpPellHHHBIE 30HBI JIOKAJU3YIOTCH B Ipe-
JleJjax JOJFOKHBYIIHX Da3JOMOB H IPAaKTHYECKH TIOCTOSHHO  SBJSIOTCH
HIAOHIONPOBOIHHKAMH.

Yposenb 00pa3oBaHHs KBapIl-CEPHIUTOBEIX METACOMATHTOB, BHIHMO,
COOTBETCTBOBAJ YPOBHIO TPYHTOBBIX BojM. CMelleHne Ha JaHHOM y4acmke
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TOPAYHX HBEHWJBHBIX BOJI ¢ OTHOCHTEJbHO XOJOJAHBIMH METCOPHBIMH BOILA-
MH, 4 TaKXKe CHHKEHHE THIPOCTATHYECKOro /AaBJIeHHs BLI3bIBAJIO JAErasainHio
THAPOTEPMAJIbHOTO pacTBOpa H MAacCOBOE BbINaleHHe MHHEPaloB.
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¢doro 2. Meracomaruueckue ampuionopuie Kujasl B rabopo-HOPH-
Tax.

166
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@oro 4. Kourakr GHOTHTOBLIX IPAHHTOB € IPAHOLHOPHTAMH,

Li* 167



$oro 5. Keenoaur OHOTHTOBLIX FPAaHHTOB B CyOBYJKAUHYECKHUX JHIApH-
Tax.

K CT. B. II. COJIOBBEBA
«BEPXHEMEJIOBBIE UTHHMBPUTDI
KYH/IYCYHCROIT HAJOMREHHOIT BITAJINHBI»

¢oro 1. CronGuaras oTAENLHOCTL HTHUMOPHTOB,

168



doro 2. Brmouenns seped poropofl o0MaHKH B NJarpoKaase nriHMOpHTOB AALHTOB.
X35, uukony X.

@oro 3. AnpGuTH3NpOBanNoe 3epHO NJArHoksaa3a B urnuMGparax AaunuToB. X35,
nukonn X.
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$oro 5. Kpapu B urnumGpurax aaunrton. X35, aukoaun X,



Poro 6. Poropas oOmanka B nruaMOputax  aauutos. X35, uukoad X.

@oro 7. PesopOuposauustil nAarHokaas s HruuMopuTax annaputos. X80, unkomau X.



172

Poro 8 HUruamopnt aunapura. X35, unkoan | |.

KCT.I H TAMAOHNHA
«THNBI OPYIEHEHIA TOTO-3ATIAJIHOIT YACTH
OXOTCHRO-YYROTCHOI'O BYJIRAHHYECKOI'O TTOACA»

@oro |. 3amenlenne naacTuuky kapGonara kpapuem. [Lland, X200, nukonn X.



boro 3. Kasepuosublit Keapil. T1ycTOTKH nocJse BhillesadHBaHus KapGonara.
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@oro 4. OTA0¥KeHHe MEJKO3EPHHCTONo KBAapia Ha MECTE BBINIEJOUEHHOrO Kap-
conara. LUlmud, X50, nikomu X.

poro 5. Panuue renepauun xkaptonara (K) uw dumoopura (F) B Tonxonogocya-
tom ksapue. Wland, X200, nukoan ||.
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@oro 6. Tonkoe uepeioBalie KBApUEBLIX NMOJOC PA3NHMHON MOP(OAOTHA 1 3ep-
HHCTOCTH ¢ N0J0CAMH KBApU-a1yagposoro (1), ksapu-xaoputosoro (2) u ksapu-
apreututosoro (3) cocrasa. Uland, X25, uukoan X.

Poro 7. Crpoenne Kpapuesoro putma. X5, maHg, Hukoan X.
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@oro 8. Keapu (Q)-aayasp (Ad)-posonurossii (Rd) chepoant. Ulang, X75,
HEKOIH

@oro 9. Cpacranue 3omorta (Oemoe) c aprentutom (cepoe). TemHuo-cepoe —
chaneput ¢ OOHILHONA BKPANVICHHOCTbIO XaabKonmupata. Anmaud, X250



@oro 11. Tlepexon 30HaAbIO PACHICINICHHOrG KBA|ILI PHTMHYHO-30HATb-
HO#T ACCONHALMNE B 3CPUHCTHIL KBAPL MOHOKRAPUCEOl accounanny. Uland,

X 100, nukoaun X,

-]
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@oro 12. Cpacraune reccuta (Gs) ¢ ranenntom (Ga). Uepnoe — kpapu, Kt —
KacCHTepHT, anuwang, X250.

Poro 13 Kaccutepur (temuo-cepoe, peaveduoe) u apcenionuput-11  (Genoe)
B ranennte. Anmang, X100,



Poro 14. Yuactku GOPHHTA CO CTPYKTYpOil pacmana XaJbKONHPHTA CPeaH Xaah-
Konupura., Axwaudg, 200,

$oro 15. Cpacranne terpaaumura (Tdm) w mepaumra (Bt). Amwandy X50.
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@oro 16. 3omoro (Geqoe) B ACCOMMALMM € TETPALTHMHTOM (cepoe) B kBapue
(uepnoe). Amuntudg, 3300.

@oro 17. Kaemxu 30a0Ta ((Genoe) oKoao NMHPpoTHHA (TeMHO-cepoe).
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KHCT.T. L TAMAHUHA «IPOONJINTHI
H BTOPHYHBIE KBAPIUTBI IOT0-3AIAJITHON YACTH
OXOTCKO-YYKOTCKOT0 BYJKAHNYECKOTO TOSICA»

Foro 1. Aaynar ¢ BRAOYCHHAMH  Medkosepuucroro xkwapua. Hlandg, X100,
Hukoan X.

$oro 2. Bxmouennss camopolHoil cepn (TemHo-cepoe, peavedHoe) B KBapl-
anynurosom arperate. [lUaug, X25, Hukoau ||.

18k



@oro 3. Kaoauiur (TEMHO-CEPEI, MEIKOIEPHHCTHIA) C OCTPOBKAMH H3OMETpHY-
noro ksapua. Wand, X50, nukoaum X.

doro 4. Moncksapliepan dauns sropudinbix ksapuuros. laud, XE0, nukoau X.
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doro 5. PainozepHuctocTs KBapLa, PAIBHBAOMICIOCT N0 10J0CYATHIM JHNADH-
tam. Wand, X50, nukoan X.

horo 6. Cdepounainpubiil a1yaap M3 KBapu-aayaspopoil (auud BTOPHUHBIX
kpapunros. HLindg, X50, nukoaun X.
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“boro 7. Obpactanpe 30HAALHOrO NHPHTA NPONHJAHTOB THAPOTEPMAJLHLIM IH-
putom. Anuntug, X100, Tpasaenue: kouw. HNOs.

Poro 8. OGpacranue nwupura (Genoe) KOJIOPAJlONTOM  (TeMHO-cepoe) H
xaJapKonupurom (cepoe). Anuumudg, X100.
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T. A. Ipunbepr, T. H. Famanun, B. M. Opunnosa, X. W, Crpyuxos, JI. C. Cykuesa.
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BYAKAHUUYECKHE U UHTPY3UBHDLIE
®OPMAILHH NPHOXOThA

OtsercTennwil pexakrop
[ pueopuit A6pamosuu I'purbepe

Penaktop 5. M. Mowaaos
XynomecTBeHHnl{l pefakrop M. ®. [aasbipuHa
Texnudeckuit penaxrop H. M. Bypausenxo
Koppesiopw H. I'. [lpumozenosa, 0. B Mo3zaresckan

Cnauwo 8 #aboup 16 mas 1975 r. TMoanucaHo Kk nedatH 4 den-

paas 1976 r. MH 01508. ®opmat T0X108'/;s. Bymara THno-

rpafhekan Ne 2. 10,25 mew. a.41.5 new, 2. na wmen. Hym.,
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ka3 Ne 541, Llena | p. 64 K.

Hanatenverso «Hayka», Cubupckoe otnenedue. 630099,
HosocuGupek. 99, Coeerckan, 18.
4-1 Tunorpadus usdateancrsa <Haykas. 630077,
HoeoenGupek, 77. Cranncaancxoro, 25.



YK 551.263.036/0367

Byakaunueckve gopmauun loro-3anafinofi wacth OxoTCKko-YyKOTCKOro BY/JKaHHYECKO-
ro nosica. . A, F'puuGepr. ByakandueckHe ¥ WHTPy3uBHLe (opmauuun ITpHOXOThbS,
Hosocn6upek, «Haykas, 1976, c. 4—14.

PaccMaTpHBAETCA TEKTOHHUYECKOE NOJOMKEHHe loro-3anafnoill wacTH OXOTcKO-HyKOTCKOro BYA-
KaHHYeCKOro Nnosica ¥ CTPYKTYpul ero dyHaamenta. Buaeasiorcs ByJakandHueckue (opMalHH BHeI-
uell 3oBbl NOACa; aude3UToBas (BepXHus OPa — pakAanil men), dauurosas (aabb — Typon), anle-
3HTO-G6a3ajabToBas (CeHOH), TpaxHannapuToBas (ceHoH — naT), Ga3aawTORaf (najeoreH) H BepXHe-
opeKkas cnuadTo-gHabasosas dopmallia BHYTpPeHHell 30Hbl,

OGeyKnaeTcs NPOMCXOXKIAEHHe ByakaHH4decKkuX dopMauuil Oxorcko-YyKoTCKOro nosica U HX
gméa!, gc seononrefi Kopakcko-Kamuarckoll reoCHHKJHHalbhO-CKAaadaTOl cucremu, Ham 2,

uba, 19.

YK 552.3/4.(479).25)

Feoaorns u nerponorua Hiwot-Yawsleiickoro rpannrouanoro maccupa., 0. J. He xo-
ce KMH. DBynkauuyeckne m uurpyausHbie ¢gopmanuu lNpuoxorba. HoeocuGupek, «Haykas,
1976, c. 14—42.

PaccmaTpuBaeTcs TEOJOrHYECKOE MOJOMKEHWe HHTPY3HBA, nerporpadHueckue @ 1eTpoXHMHYe-
CKHE QCOGEeRHOGCTH CAAraiGUiHX ero 1nopoj, a TakxKe COCTAB H CooilcTsa NOPOROOGPasyIGWI#X MuHe-
panos. PopmupoBanHe NOPOJ MHTPY3HBA NPOHCXOAHJO B [ABe pa3HOBpeMenible (asul COOTBETCTBY-
I0ILHe CAMOCTOATEALHLIM  KOMMNJEeKcaM: panHeMeJOROMY rpaHOUMOPHTOBOMY W HO3LHEMENOBOMY
rpanuTHOoMy. Wan. 15, Taba. 7, GuGn. 24.

YK 552.323 : 551.763.3(571.56)

Bepxuemenoenie MruumOputet  KyiiaycyHekoi Hanomennofi snaamun, B. H, Co-
Ao0oBheB DByakanuyeckwe n MuTpY3HBuble Qopmauun Tlpuoxorun, HosocuOGupex, «Hay-
Ka», 1976 ¢. 42—53.

TpuBonuTcs reojloruvueckoe nOJoXMKeHHe H neTporpadHueckan XapaKTepHCTHKA BepXHeMeno-
BuX HrHuMGpuroB Kyitaycyuckait snannnsl. BuiaeasloTea apa 3Taila RTHUMODHTOBOrO ByJKaHH3Ma:
NAUHTOBLIA (CEHOMAaH — TYPOH) W JHNapPHTOBLIL (ceHOH — naT). HMruuMOpPHTLI 1alHTOB W JHDADH-
TOB OTAUNMAIOTCA XapaKTepoMm PaszBWTHH, BHYTPEHHHM CTPOCHHEM CJAATaloUMX TOJAUL, PA3AHYHBIM
COOTHOUWeHHEM MOPHPOKNACTOB W OCHOBHOH MAcCChl, a TakKe HeOAHHAKOBOH CTENCHLIO CBAPHBAHHA
crekna. Man. 9, ta6Ga, 8, GuGa. 22,

VILK 551.263.037 : 551.763.3(571.62)

Crparurpadua u ocobennocTn COCTaBa BYJKaHOreHHmx obpa3sopanufi YabHHCKON Ha-
aomennoi Bnaaunbl, A.T. BaxapeB, Bynskaunyeckne H wntpysusuvie dopmaunn Ipu-
oxotes. Hosocu6upck, «Haykas, 1876, ¢. 53—76.

B crartbe HizaraloTCA pesyabTalnl HCC/HENOBAHWNA rAaBHLIM O6palom BepXHeMeloBbIX ByJIxka-
HUUECKHX ofipasonannii ueHTpaibHol vactw Yabuuckol HadomeHHoll Bnagunn. Ha ocHoBe HOBLIX
COUPOR HCKONAEMOIT WIOPLI YTOUHSIOTCH NPEeXMHHe HPeACTaBIeHHs O BO3PACTe BYJAKEZHUUECKHN 110-
pold weHTpadunofl wacTh Bnaiudn BoapacT BYJKAHHTOB aMKHHCKON CBHThI onpenensercs or Bepx-
HETO Anta — anbBa N0 Typona (BNOIMOAKHO. HHIDB ceHoHa). TIPHBOAKWTCS KPaTKas XapaKTepPHCTHKA
HETPOTPAQIHYECKHY H NeTPOXHMUeCkux OCOOCHHOCTER nupod Yaeuucwol anaauuw Hlan, 2, tada, 5,
auba 4.

YIK 552. 124.3 : 551.321.1

AKUECCODHBIE MUIEPAIbL MNO3AHEMEI0I0ACKHX IPAHHTOMAOB 0r0-3aNaaH0i yact OxoT-
cko-YyKorckoro nyakanuueckoro nonca. Ho C. Mnarbera DByakanuueckue n HHTPY-
supuue dopmanun [Tproxotea, HosocHGupek, «Haykas, [976, c. 76—86. ¢

Paccematpunaercs pacnpeiejcHue COACPKaHHi H THNOMOPQHLIE OCOGEHHOCTH AKILECCOPHBIX
MHUEPANOB H3 OCHOBHBIX ]'I'd.’!IIOBH,‘ZlIIOET[‘ﬁ No3IHEMe3030/CcKHX FPaHHTOHIOB OXU]‘CKO[‘O C'L)Eﬂl{}lllﬂ-
ro MaccuBa, B rpandToOHjax OXOTCKMX HHTPY3HBOB ILIHPOKO PAacnpocTpaHeHHbiMH aKLECCOPHLIMH
MBHEPAAAMY HABAMIOTCA MArHETHT, HaLMeHAT, chen, opTHT. B Goaee no3iahnx JelKOXPaToOBEX ang
AUTOBHAHLIX [DAHKHTAX NOABAAETCs rpadaT, VBEIHUHBAETCH pOJdb PDEAKOINEeMEHTHLIX MHHepaJoB:
TOPHTA, UMUPTOAHTA, MOABANIOTCA TANOAHHUT, YpanHuHT, nupoxnop, 1lekckdil rpaduTonsubiii HHTPY-
AHE U KOMIACKCY ARUILCCCOPHLIX MHHEPAIOB ‘l‘[)HHHI. MOHALLHT, XCEHOTHM, H‘thL‘Hl!T) H HX THHO-
MOPPHLIM OCODEHHOCTIM PEIKO OTAHYACTCH OT APYIHX rPAaHHTOHANGLIN HHTPY3HBoB OXOTCkoro cpe-
AHHHOTO MACCHBA H, BEPOATHO, OTHOCHTCA K CAMOCTOHTEILHOMY HHTPY3HBHOMY koMmbaescy. HMaa. L,
Ta6n. 6§, 6uGA. 5.

YK 552.124.3 : 552.313

AKUECCOPHBLIE MHNEPadpl BYJAKAHHUECKHX nopoa Kyiiaycyuckoi snaaumeer, B. W. M a-
kapos B. W Coaosben Bymxaspuyeckue H nnipysusuue opsauny Tlpnoxorsa.
HowocuGupek, «Hayka», 1976, c. 87—93.

Brnephnie NpusnAATCH CROLEHHA O KAYECTBEHHOM M KOJAHYECTBEHHOM CONCPXRAHHH H THRO-
MOpGQHLIX 0COGEHNOCTHX AKIECCOPHLIX MUHEPAAOB BYNKaHMYecKHX nopoa KyfaycyHCkol BOaddHAbL

Ilas kamAoil Bo3pacTHol BYJKaHWYECKON (POPMALHY CRONCTBEH ONPEALTEHHLIN KOMOJEKE aK-
LeCCOPHLIX MuHepados. [Topoiwm anae3nroBoii (pOpmalluu Coaepsmar uuphod, anaTut. B pnopomax
AauuTopoil GopMalMu KPOME LHPKONAa M aNaTHTd OTMEYaloTcs MarHeTHI, WALMEHHT, ¢(ed, rpasar.
B noposax apnesnTo-6a3aasToBold (popManny npep0Jajaer MarHeThT, NosiBAReTCS OPTHT, & Co-
JepmKanue anaTutTa M UHPKOHa yMmenswaercd. TTopoant JMHnapaToBoit (opMauuu XapakTepuaylorcs
HaHGonee oOMIHPHEIM KOMIJIEKCOM aKIECcCOPHLIX MUHEepPasoB: IMPKOH, ANATHT, OPTUT, MAarTHETHT,
HJILMEHHT, cdeH, IPaHaT, KCEHOTHM, TOPHT, a TaKikKe aHaTa3, apCceHONHPHT, NHPHT, MOJAHOACHHT,
HayuyenHe KOMIJIEKCa aKIecCOpHLIX MHHEPANOB NOCAYKUAO OAHHM H3 KPHTEDHes AJas BuijlelleHHs
rynakadorennux dopmaunii Kyiiayeyuckoil snaannet. Tafa. 2, 6noa. 2.
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YK 5534

Tunel OpyAeHenus 1oro-zanaanoii yactu OXoTcko-YyKOTCKOro BY/JKaHMYECKOro nosica.

I H. Fams i n Byakaudueckue W HHTPY3HBHble dopmauuu I[lpuoxoTths, HoBocu-
Gupck, «<Hayka», 1976, c. 94—122.

B u3yueHHoM paiioHe BBIIEISIIOTCA APreuTHTOBBIA H raienut-caneputoesiit THNH 30J0TO-ce-
pe6Gpanoil (hopMaluHH, a TakkKe MarHeTHTOBOE, MeAHO-MOJAHG/EHOBOE, OJOBAHHOE H 30J10TO-BHCMY=
TOBOE OpYJeHeHHe, CBA3aHHOE ¢ MO3AHEME3030fiCKHMH TIPAHHTOMAAMH. MuHHepa/bHbie THNObI 30.0-
To-cepeOpsiHOil (opMalHH CBA3aHbl MeXAy coboil dannanbHbiME nepexonaMH, CHOPMHPOBaHbL B
OAMH 3ITan M3 OAHO noOpuuy pacTBOPOB. MHOrooGpaszue TEKCTYPHO CTPYKTYPHBIX OCOGeHHOCTell
Py, TOHKHX B3aHMONPOPacTaHHi PYAHLIX H HePYIHbIX MHHEpaJoB, XapakTepHoe AJNS YDOBHA pa3-
BUTHA KBADI-THAPOCAIOAHCTBIX METaCOMATHTOB OOGDLACHSIETCs B3aMMOAelCTBHeM 3SHIOreHHbIX 3Ma-
HauHil ¢ Bajo3HbIMH Boaamu. CuuTaercsi, 4To GJH3INOBEPXHOCTHbIE FPAHHTOHAHbIE Tena SIBJAAIOTCH
FeHepaTOpaMH MAarHeTHTOBOTO, MelHO-MOJHGAEHOBOro, OJOBAHHOMO H 30J0TO-BHCMYTOBOro opyae-

HeHHA. 3oa0To-cepebpsinoe OpyAeHenHe CBA3aHo ¢ GoJgee rayGHHHLIMH MarMaTHYECKHMH OYaramH,
Han, 18, TaGa. 8, 6uGa. 25.

YK 550.4 : (546.811+546.815+546.59)

Pacnpenenenne oJoBa, CBHHIIA MW 30J0Ta B NO3HEMe3030ACKHX MarMaTHYecKHx no-
poaax loro-3amagHoii 4acth OX0TCKO-UyKOTCKOro ByJdKaHu4eckoro mosca. I'. A, T pHH-
6epr, T. H. Tamauuu, B. M. Oaununona X. H. Crpyukos Jl. C. Cyk-

HeBa. DByJKaHHueckue W HUTPY3HBHLIe dopmaunu I[lpHoxorss, HosocuGupek, «Haykas,
1976, c. 122—134.

PaccmarpusaeTcst pacrpejieleHde 0J0Ba, CBHHIA H 30J10Ta B BYJKaHMYeCKHX nopoaax Y-
HHCKOI! H KyiilyCcYHCKOl HaJOMeHHLIX BIaJHH H B TPAHHTOMIAX BHellHed W BHYTPeHHell 30H BYJ-
KaHHYeCcKoro nosca. Bynakanwueckue topmaunn KylaycyHcKoll BnaJuubl XapaKTePH3YIOTCH MOBbI-
LICHHLIMH COLEpPHAaHHAMH OJIOBA M CBHHILA 10 CPABHCHHIO C ONHOTHNHLIMH (GopMauHAMH YAbHHCKOMN
BIAJHHLI, AJA KOTOPbIX GoJjee cBoifcTBEHHO 30/0T0. B npouecce dopMHPOBaHHSA HHTPY3HBHBIX TeJ
©JIOBO HAaKaNJAHBAETCA B NMO3JHHX [ba:l'd)(. CBHHEL, H 30J0TO TaKoit 3aKOHOMEDHOCTH He MNPOABJAAIOT,
Bumemtatomue nopoibl H dyHaamexr, Mo CPaBHEHHIO ¢ MACCHBAMH IDAHHTOMAOB, 06efHEHBI OIH-
ChIBaeMbIMH 3jemeHTaMH. [loBullleHHaA KOHLEHTPAIHs HX OTMEYAeTCss B 5SHA0-, K30KOHTAKTOBBLIX

MACTSX HHTPY3HiHl, HUTO CBHIEeTeJLCTBYET O TJAYGHHHOM HCTOYHHKe STHX 39JeMeHtoB, Haa, 5,
Taba. 12, 6uGa. 9.

YK 552.323.1/4

ConocTaBaeHHe TMO3JHEMETOBLIX BYJIKaHH4YeCKHX kKomnaekcos Ky#aycyHnckoi (Oxor-
cko-UyKoTcKuii Byakanuveckuii Donc) u Baaspuxckoil (KoabIMCKHiA CPelMHHbIH MAacCHB)

snagud, B. H. Conoeb eB. ByikauudeckHe W HHTPy3HBHble dQopMaund [IpHOXOTHA.
HorocnGupek, «Hayxas, 1976, c. 134—143.

TIpHBOAMTCS COMOCTABJEHHE MO3NHEMEJOBLIX BYJKAHHTOB, pacnojomenublX Ha OXOTCKOM H
KoabiMcKOM cpeiMHHBIX MaccHBaX. CpaBHeHHe cocTaBa, CTPOeHHA (halMil OZHOBO3PACTHBIX BYJKA-
HuToB KyliayeyvHckoit u Baaspuxckoil BnaaHH CBHAETENBLCTBYET O HX CYI[ECTBEHHLIX PAZJTHUHAX.
BasanuTel u noaeputel Baasipuxckoit Bnaaunn, no kaaccudukauun B. A, KyToamua, oTHOCHTCA
K TpanmaMm MoJgoAbix naatdopm, a Oasanntul KylfiaycyHckofl BnaaHMHbl — K aHIE3HTOBOH dopma-
uuu. IToaaneMmea0Boid ByaKanuaM Balsipuxckofl Bnaawbl CBA3AH C MO3IHCME3030(iCKOH TeKTOHO-
MarmMaTthyeckoll akTHBH3anWell snumaseo3oiickoro KoawiMckoro cpeiHHHoro MaccHBa, a nosjaHeme-
JIOBLI¢ BYJKAHHYECKHEe NOpPObl Kyﬁx}'cyncxuﬁ BHAJLHHLI — C Pa3sBHTHEM DKpHHHHOMﬂTQpHKUBO[‘O
Oxotcko-UykoTckOro ByJkanuueckoro nosica, Haa, 2, ta6a, 2, 6u6a,

YIK 553.24.065

lponuauTel H BTOPHYHBlE KBAPUHTH lOro-danaiaHofi wactu OXoTcKo-YyKoTCcKoOro sya-

KaHHueckoro nosca. I'. H. TFamanuH Bylkanudeckue w unrpysusible dopmauun IMpu-
oxorbsi, HopocnGupek, «Hayka», 1976, c. 143—164,

B mayueHHoill 4aCTH BYJIKAHHYECKOrO M05ACA LHAPOKO PAa3BHTHI NPONHJAHTEL H BTOPHYHBIE KBap-
LHTEl, TIPHYPOUYEHHLIE K 30HAM JIHHEfHLIX Pa3/IOMOB, B OCHOBHOM CEBEPO-BOCTOMHOTO MPOCTHPAHHSA.
NMPONHAHTAX, PA3BHBAIOUIHXCH MO Pa3znooGpasHbiM THOAM MOPOA, OTMedaercs GauuanbHas 30-
HAJMLHOCTh, BLIPAXKalULAACH B CMeHe 3NHAOTcodep:KauMx danuil KapGoHaTconepXKalUlHMH, Kak B
FOPH30HTAJBHOM, TAK H BePTHKAJALHOM nJyane. BTOpHUYHBIC KBAPUHTLI TAKXKe XaPaKTEPH3YIOTCs Mo-
cJaenoBaTeNbHON cMeHol danuidl (CHH3Y BBEpX): KBapL-THAPOCHIOAHCTAan (CePHLUHTOBAN) — KBapl-
anyaspoBasi — MOHOKBapIeBas — KBapl-KaOJHHHTOBAS — KBapll-alyHHUToBan. OTMeyaercs npeoGia-
nampllee pasBHTHE JABYX-Tpex chamuil NpH yrueTeHHoil pacnpocTPaHEeHHOCTH OCTajbHbIX, BropHunbie
KBADUHTEI W MNPOMHJIHTEL CBA3aHbl MEKAY co60fi yepe3d KBapll-THAPOCJOIOAHCTYIO (CEPHOHTOBYIO)
daumo, o6pasopanie KOTOPOi onpeaelfeTcs CMeUeHHeM 3HAOMeHHBIX 3MAHalHil H METEOPHBIX BOJ,
NPHBOASILLEE K PE3KOMY YBEJIMYEHHI0 HX KHCIOTHOCTH M PeakIMOHHOM cnocoGHOCTH. OKa3sblBaeTcs,
YTO CHHMETAcOMATHUYECKOEe OpyleHeHHe B THAPOTEPMAaJibHO MeTaMOphH30BaHHLIX BYJNKAHOTCHHBIX

nopoaax OTPa)aeT FeOXHMHUCCKYIO H METaJJOreHHYEeCKVIO ClelHaJH3alii0 MarMaTH4ecknx Gopma-
uuit. Una, 10, raba. 6, 6u6a. 32.




3ameyeHHbie ONEYATKH

Crpannna Ctpoka Haneuatano Cnenyer aurath

33 14 cuusy OrpanHYeHHBIX i _ OTpaneHHbIX
141 | 12 cumusy 728 778
168 3aron0BoK Kynpycynckoi Kyitnycynckoi

Byakanudeckne n HuTpysnsubie gopManun [TproxoTss.







