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NNPEOHUCJ/IOBHE

WmuMmcka#t menowmoli mMaccue 6w orkpumiT B 1931 r. M.C. Bonko~
Boit mpu obme# reonoruuecko#t cwemke Kaszaxcrana, HeGonsmas xon-
NeKnHg O4YeHb HHTepeCHBIX WeJo4YHLIX Nopoa Gella Mepenada Toraa
A.H. 3apapunkoMy, B B peaynbTare ero o6paboTKu HM Gpuid omyGam-
xoBaHb! crarbu (1934, 1936).

B TO BpeMs 0 reo/oru4ecKoM CTPOeHHH MAcCHBA He 6bl/I0 NMOYTH
HUKAKHX cBefeHufi, u nostomy A.H.3asapunkuff, 3auHTEepecCOBaABWMNCH
OPHI'HHANBHBIME Weno4YHsiMHE nopogamMu Mwmma, B 1936 r, nocetun mac-
CHB H B TeyeHHe [OBYX MecCHLEeB OYeHb TulaTejlbHO cobpan Gonbluiod u
HHTepeCHpIll meTporpajpuyecknf#t marepuan, B panbHefimem obcroarenb-
CTBA CNOXH/IHCh Tak, 4ro ofpaforko#f cobpaHHoro maTepHana akamn,
A,H.3apapuukufft Tax H He CMOr' 3a4HATLCH, XOTH OH HEOAHOKDPATHO
nelTAncH HAUTH Bpemsd ang ero uccnenosanus (1938). Cyns no coxpa-
HUBIIMMCH MaTepHanam, akan. A, H. 3apapuuku#t cobupancs HamucaThb
o HMwnMcKoM menoYHOM MAaccHpBe Gonbliylo MoHoOrpaduio, aHAIOMHYHYIO,
BeposTHO, ero pabore o Bepasywckom nayroHe Ha Ypane (1937). K
COXAaleHu!o, B OCTABWIMXCH MaTepuanax He okasanochk obliero MnnaHa
aTto#t Moxorpaduu, COXpaHHNICh TONBKO KoNnexuuu obfpasiuos ¥ miaudos,
rnoneBple NHEBHHKH, AAHHbBIE XHMHYECKHX AHA/IH30B HECKONbKHX 06pas-—
OB M YaACTh TEKCTAa, OTHOCHIASACH IVIABHLIM 06pasoM K OMHCAaHHIO
reocJIOr'HM MACCHBA H OTYACTH K NeTporpadpHyeckoll XapakTepHCTHKE
snuneiuuTOBLIX NOpPHpPOB,

lllenoynsie nopoasti Mui¥Ma - BecbMa OpHrHHanbHbIE TOpHEIE TOPO=
Abl, H 3HAHHE HX CYmeCTBA AO/MIKHO HMeTh HEeKOTOpoe 3IHAYeHHe Npu
pewennn paga obmux nerporpapuyeckux sonpocos., C cobGpaHHbBIM THY=
HO akan, A, H. 3apapunxuM ¢akTHYECKHM MATEpPHAIOM H €ro NepBbiMH
npeacTaBleHHsAMH O reonorud MWHMCKOro MaccHBa OOMKHE O3HAKO-
MHTLCH WHPOKHE KPYr¥ HAwWHX Nerporpapos. Ilostomy meobxoammo
Bel10 3aKoHYATH Hadatyw pabory, 3To Gmno u coenaso B, A, 3aBapun~
KHM,

Hacroamas paGora cocrour ua aByx yacreit. B nepeo#t uwacru npu-
BefleHbl BCe OAaHHEIe 0 reojnorud MuMMckoro mMaccuea, KOTOpLIe MOMKHO
Bbi10 modwepnHyTE H3 MaTepuanos akan. A, H,3apapuuxoro. [Ipm atom
OK&83a/10Ch BO3MOXHBIM COCTABATH CAEMATHYECKYW I e0IOTHYeCKyl Kap-
Ty maccusa, Takyio xapry A.H. 3apapummit, HeCoMHEHHO, caMm cofu-
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pancsi cocTaBuTh, [na sTolt uean OOHOBPEeMEeHHO C ero MnoJiIeBbIMH
HabnwoneHRAMHA NPOBOAHJIACE TONOrpaduyeckas CremMKa MaccHBa

I'.B. AunkoBeiM u A, B. MapycosriM, GLIBIUMMH Toraa CTYAeHTaMH
Mockoeckoro ywupepcutera. Komna cocraenenmnofi umu Tororpadudec—
KOl KapThl cCoXpadHnack B martepHanax A, H, 3apapunxoro. Kpome To-
T'0yB MO/JeBBIX AHEBHHKAX HAXOOWANCEH BHIOJHEHHbIE Ha r1a30MepHOH
OCHOBe KapTO4K# OOHaMeHHH! HeKOTOpHIX y4acTKoB maccHsa., Ha HEX
OpINA HaAHECEeHbl NAXEe HEeKOTOPhe KOHTAKTHI MeXAYy Pa3HEIMH TOPHBIMH
noponamu, Takum obpasom, npunaraemas kK Hacroamefl paGore kapra
npeacrabnser cofoi ofobmeHHe BCeX THX YepPHOBLIX MATEpPHANOB, HO,
KOHeYHO, OHA He OTBedaeT BceM TpefoBaH#aM, NpenbsBASeMbIM K
reoflorudeckoi kapre ykasasHoro macmraba,

B nepeyio wacTb HacTtogwel paboTsl BXOAHT CoCTaB/leHHOE akam.
A.H. 3apapunxum reonornueckoe onucanne HMwmmckoro maccupea, B
KOTOpPOM OH MOAPOGHO OMHCHIBAGT PA3HBIE €r'0 YYACTKH, '

Bropas ywacTbe COOEPXUT OOBONBHO MoapobHY meTporpadudeckyio
XapakTepHCTHKY rIaBHedlHX TUNOB MenouHsXx nopos Wwmmnma, Onnca-
Hie BYNKAHWYECKKX nopof, coenantoe A, H. 3apapumuxuMm (rnaea 2),
TIPHIJIOCE JIMIb HEMHOI'O OONOAHMTL, OnHcaHue HHTPY3HBHEIX H MeTa-
MopdAYecKux nopod caenadHo B. A, 3aBapHUXHM,

B kpaTkoM 3aKNKWYEHHH OTMe4YeHbl HeKoTopsie ofliHe BONPOCH!, €
KOTOPLIMHA [MPHWJ/IOCH CTOJNKHYThCH NPH H3YHEHHH HIWHMCKHX NOPOA.

B cegan c nomckamu MNOMEAHLIX KCKONAEMBIX B MOCJHSAHWE TOABI
HuumMmckult MaccupB, No-BUAMMOMY, U3Y4Ha/ICs pPas3NHYHBIMH HCClIeQOBa-
reagmu. OAHAKO MO TeM HIM HHBIM NPHYHHAM B ONyGIAHKOBaHHOM JH-
TepaType NOK4 HeT AOCTATOYHO MOJHOrO OMHCAHHA €ro WenodYHHEIX MOopoA.
TlosToMy peaynbTaTel Hawell paboThl MOryT OGbIThH HMCIONBL3OBAHEI BCe-
MH, KTO 34HHTEpeCOBAH B M3YYEHMH WeN0YHLIX NMopoa B HaCTodmes
apeMs. '



YACTH 1
TEOJIOTHYECKOE CTPOEHUME HWHIMMCKOI'O MACCHBA

F'nasra 1, MECTOHAXOXIEHHE HILMMCKOro MACCHBA,
EINO TOMOrPA®UA ¥ XAPAKTEP OBHAXEHUHA

HMuwuMckulft Maccup pacnosioxkeH Ha npapobepexbe p.HMmum B ero
cpenHeM TedeHHH. Bawxaltmmit nocenox CaBeHkoBA HAXOQOUTCH K Cepe-
py, 8 10 kM Huxe no Tedenmio p.HMwmrm,

P.AuAM oT CBOMX BepXOBbLEB TedeT CHavanla Ha oro-sanan, a 3a-
TeM OHA KpyTo NoBopa4YHBaeT K ceBepy, ¥ npEMepHo B 30 kM HHXe
3TOro MOBOPOTA HAXOOHTCH ONHChIBAeMsbif HaMH MaccHB. Tonorpadnyec-
KH OH 3aMeTHO Belde/seTcd Kak rpynna HeGo/bWHX XOJAMOB, OTCTOA=-
mux Ha 2-3 KM OT peKu, 4 B CeBepHo#t 4ACTH MoAXOoAAMEX K Hel 6na-
We - Ha paccrosHme okono 1 xm, [lnomanb, sansTas MacCHBOM, HMeeT
9-10 kM B OnHHY, C ceBepa Ha Or, H 0Kono B-7 KM B monepedHOM
HanpaB/leHHH, C 3anaga Ha BOCTOK.

C ora rpynna xonMoB OrpaHHYeHa J/I0roM Amnn-Caa XOTS CAMbIe
IOXHble XOMMHKH NepexofsaT Ha Apyryl (/eByw) CTOpOHY 3Toro zora,
Ha cemepe rpandueff y4acTKa ABASETCH POBHAM, S8KPLITES MOUHBIME
Ha#HoCaMH TOBEPXHOCTH, NMONOro chyckamomascs k aory Tac-Artkan, Ha
sanaa or p.MwuM pacmonaraercs paBHHHA BINIOTH A0 npearopu#t Ypana,
# XonMuKy WWHMCKOro MAcCHBA ABMIAIOTCH NEpBIMH BO3BAIIEHHOCTAMA
H3 Tex, KOTOphle WHPOKO PACIpOCTpPaHeHpl K BOCTOKY OT 3TOH paBHHHSIL,

2t1a tonorpadudecku o6ocofeHHAd CPyNNa XOAMHUKOB HE OrpaHHYH-
Baet cofoft pacnpocTpaHeHse menoussXx Nopon. [locnennne Gnink BCTpe-
YeHsl H Ha nonorofl PO3BLILIEHHOCTH HEeCKOAbKO CeBepo-BOCTOYHEe H,
Kpome Ttoro, Habmwpannce E, A,Ky3aHeuoBsiM B BHAE H30/HPOBAHHBIX
BBIXOIOB CpeAH NMAaneo30HCKHX KPEeMHHCTHIX C/8HIEB K BOCTOKY OT
Hmumckoro Maccupa, 3To0 reosorsseckd o6ocobieHHse BeIXOALI Le-
MOYHBIX MOPOM, MEeHETHYECKH, BO3MOMHO, H CBY3AHHHIX C HCCNEeNOBAHHBIM
HAMM MACCHBOM,; HO BO BCAKOM Ciyyae He yYacTBYWOIIHX B ero crpoe-
HiEH, OnHako HyXHO EMeTh B BHAY, 4TO,HCcienys WwHMcku#t maccus,
Mbl HMEH Ae/I0 TONBKO C HEeKOTOpPO# HacThi0 OAHOrO reojIorH4YecKoro
KOMMNAeKCa; HH I'paHAlbLl ero, HY ero CTPoeHHe B LEeJOM He NOCTYNHEI
HaGMoOaeHHIO, TAK KaK BCe 3To GonblWed 4acThio CKPLITO MOA COBpe=-
MEeHHLIMHE HAHOCAMM ¥/ (H& BOCTOKE) MOA TPeTHYHLIME OTNOXKeHUAMH,

B pacnonoxenur XonMoB, H3 KOTOPEHIX CAMON BLICOKON BO3BBILUEHHOCTBLIO
gBnserca ropa Kopkyran, rae CTOHT TPHAHDYNAUHOHHAS NHpamHaa,
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HeNMb3s SaMEeTHThb xaxofi-nuGo spHOH CBA3H penbeda ¢ reolOrHYeCKHM
CTpOGHHEeM 38 HCKIIUeRueM, noxanyf#, Toro o6CTOATENLCTEBA, 4TO Ha-
fonee 3HAYHTellbHbIE BO3BBIEHHOCTH COXeHbl SMYGHBHHMH IleOD.BMH
u Typamu,

Her HANOGHOCTH OIMMCHBATE NMOAPOGHO OCOGEHHOCTH penweda,3To THIHYHAd
KAPTHHA TAK HA3BBAEMOr'0 ¥ \enxoconounuka”, MeCTHOCTL COBEPIUIEHHO I~
1/€HA ApPEeBEecHOH M KYCTAPHHKOBOM PacTHTE/TbHOCTH, Tonpko no Geperam p.

WIEM ~ 38pOC/H TAITLHAKA, OCTAILHOE MPEACTAB/AeT CTellb, NPeHMYyIeCTBEHHO
KOBBIIBHYIO, KAMEHHCTYIO HA BO3BRIEHHOCTSX. B MoHMXeHHBIX MecTax
KOe-rOe BCTPeYaloTCH CONOHYaKH W obpasoBaHus, nonobHble TaKpIpaM,
B pycnax maubGonee XpyTeix noros - Tac-ATkaHa, Amnn-Caga u Apyrax
MecTaMH CoXpaHAKTCH 6onoTHa, NONy3apoClWHe KAMEBIWOM H OCOKOH.

OfHaxeHn KOPeHHHIX NOPOA HA XONMHKAx W nonorux Byrpax B npe-
nenax XOAMHCTOro y4acTKa AOBOJbHO MHOIO, HO OHH NpeppiBaloTCs B
[OHMXKeHHBIX. MecTaXx., Koe-rage CKanHCTEHIe BALIXQALI MOPOA MOXHO BCTpe-
THTBE H B pYyCllax /Or'OB. '

XapakTep obHaxeHn#t HmmMckoro MacCHepa TaKoB, YTO CTPOSHHE €ro
HE MoOXeT OpITh YCTAHOBIEHO C NONHOH HeCcoMHeHHoCThI. Bonbueit
HACThIO Mbl BLIHYXAEHB Oe/laTh TONbKO Gollee HAH MeHee BeposTHHIE
npepnonoxerus. CobpepweHHo He ofHaxeHs! fepudepHYECKHe YACTH MAC—
CHBA W TPaHUUEl ©r'0 C BMemapnUMKE nopoaamHd. Tonbko nocne sHAYH=—
TenbHEIX NepepulBOR B OGHAXEHMAX NOABAAITCH BLIXOAbI TOPHHIX NOPOA,
OKPYXAIOMUX MAaCCHB. Ha joro-panafe sTo OTPLIBOYHBIE BLIXOALI POCOBH-—
KOB .0KOono pycna Hmmuma; Ha ceBepe ¥ CEBepPO-BOCTOKE — BY/IKaHHYEC—
kHe Tyde! nmopdHpHTOBOrO CoOCTaBa; .Ha BOCTOKe — Naneol3ofiCkHe ciaH-
eI, OTAE/IeHHbIE OT MACCHBA MONOCOH TPeTHYHHIX NMECYaHWKOB; HA Ore -~
H3BECTHgKH HHXHero kapboHa, AoBoibHO GorartTeie okaMeHeaocTsMmu, Bece
9TH POpPHEIE NOPOABl BHIXOAST HA MOBEPXHOCTh B TAKOM YAANSHUH OT
MACCHBA, 4TO 06 OTHOWEHHSAX MEeXAY HHMH H UIEJO0YHBIM MACCHBOM MOK=—
HO CTPOHTBH TONLKO Manoo60CHOBAHHbIE OOCAOKH.



Fnasa 2. OBWAA TEOMOTHYECKAA XAPAKTEPUCTUKA
HIIMMCKOIO MACCHUBA

HuuMckuit  wenodHo# mMaccup ofsanaeT C/OXHLIM IeoJIOrHYeCKHM
CTPOeHHEeM H B TO Xe Bpems, KaK yKa3aHo, O4eHb Njoxo obHaxeH
(pur. 1). 3to obcToATenbCTBO 3ACTABAAET NPH H3NOKEHHH ero reojio-
rud BoaMmoxHo Bonee YyeTKo paanendarh HeNoOCpeACTBeHHO Habmnwnaembie
bakTs OT BLITEKAOWHX H3 HHX NMpeacTaBleHHR.

[Ons Toro w4robni chnenath Gonee MOHATHBIM Ieo/OrHYeCkOe oNHCa-
HHE MACCHBA ¥ ero OTAeNbHLIX 4YacTefi, NonesHo PHavane H3J0XKHTb
ofwmKe 4H4epTsl ero reolorfdu, onpefendiomie pojb OTAeAbHBIX TOPHLIX
NopoA B ero CTPOEeHHH.

HwrgMckuit menodHel# MACCHB, HECOMHEHHO, IpeacTaBafeT UEeHTp
BY/IKAHHYECKHX H3BePKeHHH, MPOHCXOAMBLIMX,BEPOSTHO, B KOHIE najseo-
306, DnuneduuToBsle noppHUpsl, KOTOpble SABASIOTCH CAMBLIMH OpPHIHHAIb-
HLIMA MopogamMH Maccupa, - GeccnopHo 3¢dpysupHele mopoAsi. ITo aopep-
HHE, CHIBHO MEeTAMOPPH3OBAHHEIE NeHUMTOBLIE (OHOMMTEI, T.e. PoHOMH—
ToBsle nopdupel. [lokasaTenbCcTBA 3TO'0 MOXHO BHAETH, C OAHOH cTopo-
Hbl, B pacnpoCTpAHeHHH 3THX Mopold Ha 3HAYHTenbHO# Miomand, & ¢
apyroft - B HaXoAKAX THNHYHBIX C/IONCTHIX TYPOB, TECHO CBA3AHHLIX C
snunefiuurToesiMu nopdupamu. B Gonee rpySooGnoMourmx crnosx Tydos
BCTPeYaloTCd OCKOIKH U [4aXe uensie KpHCTanns Inunefiuura,

CooTHoweHHe MoppHpoBR H Ty$oB H 3AeMeHThHl 3ajeraHusd NocjaeqHHX
B GONBUWHHCTBE clydYaeB Henb3s BeIICHATH. Tydel Gonee pacnpocTpaHeHb!
B LleHTpallbHON YAacTH NJjowWanH pasBuTHA noppupos. B nemom rtonma
BY/KAHHYECKHX MOpOd, HeCOMHeHHo, OHcJ/ouHpopaHa, cobpaHa B ckjaag-
KH, MO-BHAMMOMY, NMOYTH WHPOTHOI'O NpocTHpaHus. [IpeuMymecTeeHHO
HabmofaeTcd IWHPOTHOE HIH CEeBepo-BOCTOYHOE MPOCTHPAHHE OTAeNBHBIX
cnoeB Typor u noponbHo Kpyroe (ma 707 ) nagneHHe B Ty HAH HHYIO
CTOPOHY.

Hapepxenmo $oHONUTOB NpenmeCTBOBaNH H3NHAHHS naB Gojee oc-
HOBHOro, 6a3anbTOUAHOrC COCTAaBA, BriXOAb NaneoTHNHBEIX TPeaCTaBH-
Tenelt nefiuATHTOBR (3nENeduUMTOBLIX NOPOUPHTOB} COXPAHMIAMCEL Koe-Tne
cpean niomand pasBATHA nopdupoB, H 30eCbk MOxHO HaGNoAATL Nepe-
cevyeHHe HX OalKaMH MOC/e0HHX.

OcHoBaHHeM 3KCTPY3HH menouyHslX (OHOMNTOBLIX H 6a3albTOHAHEIX
AB ABA4NIACh, NO-BHAHMMOMY, Takxe ¢ppy3uBHBIEe MOpPOALI HOPMAIBHOI'O
aHpesdroBoro M GasanbroBOro cocraba. ABrHTOBHIE H YPajJHTOBbIE MOP-
bupuTe BCTpedeHsl BOAH3M MACCHBA, HO HENOC PeACTBEHHO OTHOWEHHS
HX C HEM He HaOn©OOAaNHCH.

Kpome addysupHbix doHonuToB (enunefiunToBsiX NopdHpoB) B CTpoe-—
HHu MWwBMCKOro mMaccupa Y4YACTBYIOT MHTPYSHBHLIe HepejHHOBHEIE CHEHH—
Thl. OHH OpeaCTABNSKT NPOAYKTE KpPHCTanuaanum Toft xe camolt mo
CYmWecTBY Marmpl; HHTPY3Hda €e npodldowna B Tonmwy GOHOAWTOB W Ty-
doB, He Gynyuum, o4eBHAHO, OTOENEHHOH OT ee o6pa3oBaHHd GONBIIKM
NpoMeXyTKOM BpeMeHH,

Hedenunobsie CHeHHTHI M WeNoYHble CHeHHTHl Ge3 HedenHHA, TeCHO
CBA3aHHpIe C HHMH, HECOMHEeHHO, Gonee Mojioaesie, 4eM anunefiiuTOBRBIE
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nopbupel, fABIEeHHS HMHTPY3UBHOT'O KOHTAaKTa, MHJAKH HedelHHOBOTO
CHEHHTA B >nNunelinuTopniXx NophupPaX, KCEeHONATE NOCHeNHEX B Hedenu-
HOBBIX CHeHUTAX HAGMORANUCh B CEBepPHOW HaCTH MACCHBA OHEHb OT-
yernupo., Konrakroroe Bo3peiicTeue .HedenUHOBHIX CHEHHTOB HA (OHO-
IATOBLIE ﬂOMHle Xopouio BHIPAXEHO H NpodABAdeTCHd B oﬁpaaosamm
TOHKO3EepPHHCTHIX OPTOPOrOBHKOB, HMEWINHX COCTAB He(QenHHOBLIX CHEHH-
TOB.

CooTHOWIEHNs 3aneraHas SNMUIeHuuTOBRIX MopdhHpoB M HedeAMHOBBIX
CHEeHHTOB MoryT 6biTh YCTAHOBIEeHLbI TONLKO B CaMplX OGIIAX YepTax.
FpaHuuel MeXny 3THMH NOPOAaMH INPOC/eXeHbl B IMOYTH LWHPOTHOM Ha-
npapneHdd; TOJABKO B HEKOTOPEIX MecTax GbiiH 3aMeyeHsl pe3KHe H3-
JIOMpl I'PaHulibl, CBA3aHHEIE, NMO~BHOAHMOMY, C NoNepe4YHpIMH pas3ioMaMH,
Beixonsl HepenHHOBEIX CHEHHTOB Ha noaepxuoé‘rb B CEeBepHOH M I0XKHOM
YacTdX MacCHBa DAa3de/dIOTCH WHPOKOH Mojiocoft sNHNelUHTOBBIX MophH-
poe ®H TypoB, nporaruBaloumeiics or ropst Kopkyran Ha sanan x p.Hwam.
Wupusa nonocs Heckonpko Gonee 2 kM. MoxHo npepanonaraTh, YTo OHa
OTBEeYaeT CHHKNUHaneoOpazHOMY NOrpPyXkKeHHX 30eChk HePeAHHOBLIX CHe-—
HUTOB, BEICTYNAKMEKX HA MOBEPXHOCTE B KPpIbAX 3Tol "cHHKAMHANDR”,
Jnunefinurossie Mopdupel ¥ Tydsl, NO-BUAHMOMY, MOKPHIBAIT CBepXY
HedenMHOBLIE CHEHHTHI H oOHaxalTCsa p HanbGo/lee BHICOKHX MeCTax
paiioHa,

Camyu HAHTPY3HBHbIe Hepe/HHOBbIE CHEHHTHI NMpeaCcTAaB/eHbl HelbliM
psfoM pasHOBHAHOCTEH, pas/inyaliolMxcd No CTPYKTYpe H-IO MHHepalb-
HOMY cocCTaBy: OAHH THNbelI 6orarsl HedenHHOM, B OPYFHX OH MOYTH
Acye3aeT; C oAHOH CTOpOHBI, HepelHMHOBHIE CHEHHTHl NMepexoasaT B rop-
Hplé NMopoabl, GAM3KHE K MOHMYTHTY H KOHIDECCHTY, C Opyro#ff - K HHM
TeCHO NPHMBIKEIOT I'OpHbe MOPoAbl, HMeWliHe COCTAB WOHKAHHTA.

BuyTpeHHee CTpoeHHEe HHTPY3HBHOIO TeJsia He(delIHHOBHIX CHEHHTOB
XapakTepuayercs "NepennacToBAHHEM” STHX pa3HYHBEIX Pa3HOBHOHOC-
Teil, KOTOpble BLIXOAST HA NOBEPXHOCTb B BHAE MOJAOC, NPOTATHBAOMAX~-
Cs B WHPOTHOM HamnpapieHu#. B 3TOM xe HanpaplieHWA OPHEHTHPOBAHLI
u HAGAwAamUeCd MECTAME OHPEeKTHBHEE TEKCTYPH - YANWHEHHE KpHC—
TAnnoB B NOpoae, BLITAHYTOCTH, WIHPOB ¥ T.n. BCo 3TY NONOCYATOCThE
MAaCCHBA eCTeCTBeHHO CBHA3LIBATH C TeMH HB/ICHHIMH BO3HUKHOBEHHS
C/IOMCTOCTH BC/I€ACTBHe "HCTe4eHHsd”, KOTOppIe@ TAK XapakKTepHh! IJId
MHOTHX HHTPY3HUBHBIX IOpOA. ‘

CpoeofpasHeie TOHKO3EPHHCTEICE H NMATHACTHI® HedeJHHOBEIE CHEHHTSI,
a TaKXe COOTBeTCTBYOUIHE HOpPPHPOBLIE THIEl, NOSBJAIOTCH Y KOHTAKTOB
HHTPY3HH C BMemMAalmHUMH QOHOMHTOBLIME (3nanelfunToBsiME) nophupamu,
STu rubpHaHble H YACTHYHO SHAOKOHTAKTOBEIe 06pa3oBaHmsa GIH3KH K
YNOMAHYTHIM BbIlleé 3K30KOHTAKTOBLIM OpPTOPOroBHKaM. XapakKTepHsl
nocTMarMaTH4YecKne -A3MeHeHus HepellHHOBBIX CHEHHTOB, BhIpaXalomHecs
B 3amemennu HebenuwHa ceeriolt cmonoi (nubenepuTom), conpoBoxnae-
MbIM OBLIMHO TMOKpacHeHHeM MNoJIeRoro wnara,

Bonee NO3AHHM SIHSOAOM B (OPMHpoBaHMH MIIMMCKOrO MacchHsa,
yeMm ofpasopanfe HedenMHOBLIX CHEHHTOB, Obijia, NMO=-BHEAMMOMY, WHTPY—
3uE MeHee efloYHHX NMOPoR, NMPeACTaB/eHHLIX PARAOM pPA3HOBUAHOCTEH#
OT OTHOCUTeNnbHO GOorarTeiX GHOTHTOM CHEHWTOB OO0 MOHUOHHTOB, 3CCEK-
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dur, 1. leonmoruyeckaa kapra MmuMmckoro menouHoro Maccupa (3anapueit Kasaxcran), Cocrapiena mno
marepunanam A.H. 3asapunkoro (1936)

1 = ue@enunonme CHMEHUTBI; 2 — MelTAHOKPATOBLIE HOPMAJEHLIE CHOHUTLHI H MOHUQOHHUTEI ] 3 - oOnuUBUHOBLIS
MOHIIOHHTH M KeHTanneHHTb; 4 — ¢GoHOMHTOBele Hopdupbl (onuneiinutroepie Nophupel ¥ uUX Tydei); 5 — snumeii-
uuTh (3nEnednuTopbie NopbupuThi); 6 - ypanuToBole NOpdupHTh; 7 - MeTanopdHpuTel; 8 — OPTOPOT'OBHKH;
9 - napaporoemku; 10 - Xunel sOHNEHUHTOBLIX MOPPHPOB B snmlefiuurnrax; 11 — KUIbl HedeINHOBO~CHEHHTOBBIX
nopdupoB; 12 - Xunel KeHTaIeHAT-MoP¢HPOB; 13 = KUKl [OHOPHTOBBIX NOPGUPHTOB ¥ CIIECCAPTHTOB;

14 - XHasl anIUTOBHAHLIX T'PAHMTOB, IPAHMT-AINIATOB H NMermaTuToB; 15 - xunel depryccura; 16 - amdu-
GonuTel - MeTaMopbH3OBAHHLIE ypanuToBeple HopdupuTsi; 17 - HUXKHeKAMeHHOYroibHbIE H3BecTHAKH; 18 - ma-
neo3ofCKue IIMHUCTO-KPeMHACTHe chaHusl; 19 - TperwuHse mecuanuxku; 20 — COBpeMeHHEBI® ANMOBHANBHEE
H [eMIOBHANBHBIE OTIOKEHHS
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CHTOB M KeHTAanlneHuToB. B oro-poCTroyHolt yacTuH MaccHBa 3TH NOpPO-
ael ciaaralT Kak 6yaro wrokoobpaaHoe Telo, OKpYyXeHHOe HedelHHOBhI-
MH CHeHHTAaMH. Henocpencrae:-mo OTHOLUIeHHe HopMAajibHbIX CHEHHTOB H
menoYHblX rab6podaHeEIX Mopoa K HedenWHOBLIM CHEHHTaM B [Ole He
BHAHO, HO MO OTHOWEHHIO K S3NUIeAUHTOBLIM NopdHPUTAM OHH, HECOM-—
HeHHO, Ooiflee Mojoasie,

XunbHas cBHTA ropHeix mopoa HWIHMCKOro maccupa npeacTrapieHa,
‘C OAQHOR CTOpPOHEI, ANJATAMH CHEHHTOBOI'O H I'DAHHTOBOr'O COCTAaBa, a
¢ opyro# = ropHeIMH [OPOJaMH AHOPHTOBOrO COCTapa H jnamnpodpupo-
poro of6auka, [lpeanomoxuTeNbHO XHUNBHBIE NMOpoabl MOI'YT GLITh CBA3a-
Hel AHG0 C HHTpYy3Hel Nopol CHeHUTO-SCCEeKCHTOBOr'e pdaa, mbo c
MHTpY3He#i NHOPHTOB, pa3BHTOf 3a nmpenenamu HMuuMmckoro maccuea.
[ajiky anauToOB BCTpeyeHhl BHYTPH IHTOKA HOPMAJBHEIX CHEeHHTOB H
p6nM3M Hero, rie OHH MepeceKAaldT KOHTAKTOBo-MeTaMoppHYecKHe Mo-
poast (oproporoeukn)., [IpocTHpanne ux GIH3KO K MepHAHOHAILHOMY.
KunpHele NMopoaAsl AMOPHTOBOro cocraBa (OT cnecCapTHTOB OO KBapue-
BEIX OHOPHTOBHIX MOPQUPHTOB) pacnpoctpaHeHs B Mmu@MckoM MaccHBe
6onee wupoko, OHH, OYeBHAHO, ApeBHee AalJIATOB, TaK KaK CeBepo-
BOCTOYHee MACCHBA AaNHTOBagd Aakka NepecekaeT OalKy XHILHOI'O
KBApUeBOro OHOPHTA.

KpoMe H2BEpXeHHBEIX MOPOA M YIOMSAHYTBIX OpPTOPOrOBHKOB, BO3HHK-
WHX K3 QOHOMHUTOB M Y KOHTaAKTa C Hepe/MHOBLIMM CHEHHTAMM,B COCTAB
MwEMcKoro MaccHpa BXOOST B GONBWAX HAH MEHBIIHX Maccax OpyrHe
MeTaMopdHUYeCKHe MOpofsl, IN1IaBHbIM 06pa3soM Takxe o06g3aHHEIE CBOHM
NPOHCXOXNAEHHEM BO30eHCTBHIO Marmbl Ha Gonee pgpeBHHe nopodsl. B
CeBepHOl YAaCTH MAaCCHBA BCTPEYEH OCTATOK IApApPOrOBHKA, MpOHCIIen-
mwero H3 Kakoifi-to o6moMouHoO# MopoAsl, BepoaTHO, NeCYyaHHKa, 3Jnechb
Xe WHPOKO PA3BHTHI KCEHONHTH CBOeO6GPA3HEIX TeMHbIX MeTaMophudec—
kdx nopoa (“meranoppupuTor”). objanalwmEX peqHKTOBOH TOp¢HpOBROH
CTPYKTYpo#l ¢ OGUNBHLIMHE KPYNHRIME (eHoKpucTannamu asrura. BoaMox—
HO, ®TH Nopoakl 06pPasoBa/lHCh H3 OCHOBHAHIX 3(dy3HMBHEIX IOpod, ChAd-
raomux ocHosanme HMmumcxoro maccuema,

C 0ro-~BOoCTOYHOH CTOPOHBI paCNpOCTPAHEHHE MmMEeJOoYHBIX NOopoa or=-
paHUYeHo PAlBATHIMU 30eCh PPYGLIMH TPEeTHYHHIMU NeCYaHHKaAMH, mo-
ABNMIOUWMMHACSH N0BOJBHO Gnu3Ko OT obfHaxeHH# mesiouHLIX mOpod H OT-
AensiomMEME ¥MX OT BHIXQAOBR OPYrEX naneo3ofickux obpaszosanufi, C apy=-
rdX CTOpPOH I'PAHHILl MA8CCHBA CKPHITHl NMOA MOIIHBIMH COBpEMeHHEIMHU
oTnOMeHUSMH, TonkKo Ha GonpuioM yAaneHHWX OT Maccupa, 2a fNaoma-—
OsMH, COBepUWeHHO /HUWeHHHIMH oOHa)eHul, MOABNAIOTCHA BHIXOOBl pa3IHY-
HHIX Taneo3ofCKEX TOPHBIX TOPOMO.

Hcropusa popmupobanns HuMMCKOro MACCHBA HA OCHOBAHHH NpPHBENEH-
HBIX Bpllle ToJOXeHHAN B ofmHX yepraXx npencraenseTcd B TAKOM BHAe,

1. UaBepxenusaM Marmsl UeJI0YHOrO COCTABa NpenuleCTBOBAJO, Be-
pPOAITHO, H3/IHSIHHE AaHNEe3HTOBHIX M §a3anbTOBBLIX 51aB, B Pe3ylbTATE KO-
Toporo o6pasopanoch OCHOBAHHE MAaCCHBA.

2. ®opMupopanue caMoro ue/04YHOro MACCHBA HAYANOChH C 3KCTpPY-
3HH wmenoyHo# 6GasalLTOHAHOM JIABEIL, H3NHBWelca B He6o/MbIIOM KO-
nudecrbe, B peaynbTare BO3HUKAM Tedpursl Hau nednuTure (annned—
UUTOBBIE MOPOHPHTEHI), COXPaHHBWIHECS TONRKO B HeGOABIIHX OCTATKAX.
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3. Nnapnags macca ByJKaHM4YeCKHX NpPOAYKTOB Gbuia nmpencTabieHa
nefinHTOBLIMA GOHONHTAMA; HX SKCTPY3HA CONPOBOXKOANACH B3PLIBAMHU,
AaBIIAMH HAYaja0 BYNKAHHYECKHM Tydam, COCTOANMM H3 OOBOMABHO
rpyboo6noMoyHOoro Marepuana H ofpasopaBlIMMCH CKOpee Ha cyue,
yeM B NOABONHBIX YCIIOBHEX.,

4, Bcnen 3a 2THMH SKCTPY3HSIMH NPOH3OWJ/O MOAHATHE TOH Xe
Marmbl H MHBEKIHH €e B TO/Yy BYy/AKaHa, 4acThblo MOCIOHHO, 4YacThbio
no rtpemunam, Bo Bpemsa camolf HHTPY3HH NpoHMCXo[Hja HeKoTopad
nupdpepennnanug, ¥ TakuM 0O6paA3OM BO3HUKIN PA3IMYHBLIE PA3HOBHA-
HOCTH He(e/IHHOBLIX CHEHTOB , "NepecnauBalomuxca” Mexany coGo#.

5. YUpesenyaliHo UHTepPECHHIC KOHTAKTOBLIC SBICHHS NPOHCXOONIHN
Ha rpaHdue Mexany GoHoAMTAMH M BHeApHBlIEACH B HHUX uej0YROMN
Mmarmoit Toro xe HAH 61M3KOro CocTara: QOHOMUTH NepPeKpPHCTANIN30-
BEIBA/IUCH B OPTOPOrOBHKH, HMEONHEe COCTaB He(elHHOBLIX CHEHHTOB,
BO3HHUKA/IH NETHHCThIE HedenHHOBbIe CHeHHTH M T.A.OnHoBpemeHHo rpe-
Tepnepanu ray6oKkoe H3MeHeHHe. H OCHOBHbIe H3BepXeHHble MOpPoasl,
KyCKH KOTOpbIX OKasajHuCh 3axBadyeHHeIMH Marmoi,

6. Cnenywownit atan ¢gopMupoBasus wenoyHoro HmmmMckoro maccusa
npencrapigeT HHTPY3HMs Marmbl, H3MeHsBluedl CBo# cocTraB H napuwe
Ha4yano nopoiaM CHeHHT=-MOHUOHHT-3CCeKCuToBoro pona. OHH oTnHYa-
I0TCH HeNoCTOSHCTBOM CBOEro CocTapa; XapakKTepHo GorarcTBO NHOJIEBO-
unarosoff U3BeCTb0 ¥ (PeMHYSeCKHMM COCTABHLIMH Ha&CTAMH HApaay Co
meno4YHeIM XapakTepoMm nopoa. MoxerT GbITh, B 3TOM CKa3LIBABTCH yC—
BOEHHe menoYHoi Marmoff BemleCTB OCHOBHLIX H3BepXeHHBIX Mopod.

7. Nanpreifimasa nuddepeHumanus, BeposaTHO, NpHBoaHIa K ob6pa3oBa-
HHIO TOPHBIX MOPOA XHIBHOH CBUTH (anjHTOB M AMOPHTOBEIX Mopdupos),
XOT9 BO3MOXHO, 4TO MOC/edHUEe IeHEeTHYECKH HeloCpeACTBEHHO He CBd-
saHbl ¢ MIIHMCKHM IIenoYHbIM MACCHBOM,

8. [locTmMarmaruYeckHe H3MeHeHHs KAK B SNWIeHIMTOBHIX Nopdupax,
TaKk # B HedeMHOBLIX CHEHTAX MOIJ/IH OLITh BLI3BAHBLI PA3/IHYHBIMH
npuunHamMu. TpyaHo CKasaTh, CKA3ANOCH /IH 3[0eCh B/HAHHE ABTOMHE-
BMAaTO/IH3a M ANAMTHBHOrO MeTamoppuaMa, CBHA3AHHLIX C 3ACThLIBAHHEM
HedeNMHOBLIX CHEHUTOB, HAHM BO3AeficTBHe Ha Gojee OpeBHHe MOpPOAL
CHEHHUT—-3CCEeKCHTOBON HHTPY3HH.

9, Bo Bpemsa unu nocne QOpPMUPOBAHKA MACCHBA €ro NOPOAHI NMOA-
Beprajiice AuHaAMomeTaMoppuaMmy, fABHbEe ero crmensl MOXHO BHOETH
B MEpHAHMOHANBLHLIX NMOJOCAX, NMPOXOAAIHX B 3NHAeHUHTOBLIX Nopdupax,
roe deHoxpHCTANIBI SNHACHUMTA COABNAEHbl, NPEeBPAWEHE B OYKH H JIHH=—
3bl, 4 OCHOBHASI Macca 4YACTHYHO NepekpHCTalNNH3OBAHA H INpHHAIA
claHneBaTy TekcTpypy. BosHukanu ceoeobpasHeie rHeHCOBHAHBIE MO=
poarl. OTHOWeHHe 3THX sABNeHHH K 3TanaM (OPMHUPOBAHMS MACCHBA elle
He coBCeM SCHO,
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Pnapa 3. FEOJIOTHYECKOE OMUCAHUE HIIMMCKOrO MACCHUBA
W EINO OTOE/IbHLIX YACTEW

Bcnencteue pasnA4YHoOro xapakrtepa ob6HaxeHHOCTH HumMckoro
MACCHBA CTpPOeHHe OTAEeNbHbLIX ero Y4YacTKOB MOXeT ObiTh BhISCHEHO C
pa3Hoit creneHnio nmoapobuocTH, EciM Ha BepuHEAX XO/IMHKOB KOpPEHHbIE
nopoasl o6pas3yT HepedkKo XopowHe ofHaXeHHd, rae MoXHO Habmonarb
MHOT'HE neTann, TO B OPYrHX MecTax pefKa BCTpedaeTcsd naxe mebGeHb
KOPEeHHLIX MOpod, H, HAKOHEel, MeXny XoiaMamiu obGHaXeHHd COBCeM OT-
cyrcrRywT. [loaToMy uHanoxeHue PAKTHYECKOrO Marepuana OTHOCHTEIb~
HO I'eojIorH4eckoro CTpoeHHs MACCHBA y4Ylle BCero cAelarb, OMHCbI=
pas oTaenbHele ero ywactku, [Ana yno6cTBa HeKOTOPHIe NYHKTH NOMy4Yu-—
NH YyCNOBHple Ha3BaHAd HIH o0O03HAYeHbl PHMCKHAMH LHppaMH Kaxk B
TeKcTe, Tak u HA npuinaraemo# kapre., Ha sroii kapre HaHeceHml Tak-
Xe HoMepa HeKOTOpelX of6HaxeHHH, CCHINKH Ha KOTOPble eCThL B TeKCTe,

Ilpn onucanwu HenmocpeACTBEeHHo HabGmiogaeMeix PaKTOB, KaCAWUIHXCSH
reojIordd MacCHBAa, 0Ka3alloCh HEeJHIIHHM AaBATh H HEKOTOpPYK NeTpo=-
rpaduueckyio XapakTepHCTHKY oGHaxamomnxca B pasHelX MecTax rop-
HBIX TOpoA, He TONBKO MaKpPOCKONMHYeCKylo, HO H MHKPOCKONHYECKYIo,
NpHE 3TOM BO3MOXHO Gojee KpaTKylo.

Ce Hbl€ XOJIMEI _MacCHBAa eHTpansHag dacthk (myHkr X1

3Ta camasg clloxHad N0 CBOeMY CTPOSHHI 4YaCTk MacCHBa ofHaxe-
HA Ha psae XOJAMHKOB, TpPyNNApPYHOWHUXCH B HebonbWyl rpsaiky cesepo-—
BOCTOYHOro Hampap/leHHs C NOPOMBLHO KpPYTHIMH CKJIOHAMH K CeBepo-
ganagy, B CTopoHY p. HwHM, oToeneHHy HONOrHM IMOHAXEHHEM OoT
rpsaoke Gosiee 10XHBIX XOIMOB, pacnofaralollHXCs MeXAy paccMaTpH-—-
BaeMbLIMH XonMEKaMH H ropo#t Kopxyran., Heckonbko ob6ocoBneHHo
pocroutee rpan X u X1 Haxopurca xonmuk X[I, Ero crpoenne mbl
paccMoTpuM noanuee. Hanbonee samerumit xonmuk (X1) B ceBepHoi
YaCTH MacCHBaA NMpHBAeKaeT BHHMAHHE Ij1alKoi#l MOBEPXHOCTbI B BEpX-—
Hell 4HacTH; TONBKO B HHXKHEH{ 4acTy ero CKAOHOB BLHICTYNAWT Kame-
HHCThIe OGHaxeHHs, BepmHHH STOro XoIMa H COCENHHX C HHM GYrOpKOB
T'YyCTO yChIaHEI meBHeM MeTaMopdniecKoll MOpodEl — MapaporoBuka,
Koe-rnoe cpenm me6Hs BHICTYynamT KopeHHslie rawbpl. 3TO Nopooa Cepo-
ro, HHOrZa XejTOBATO-Ceporo ILBeTa, NOBOMLHO CBeTnad, adaHUTOBAas.
Hepenxn obpasuer ¢ GpexunmeBuaHo#t TekcTypoil, Knacruveckas CTpyk-
Typa NMopofbl SICHO BHAHA Ha BhIBETpe/LIX NMOBEpPXHOCTAX Kyckos. Ilon
'MHKPOCKOMNOM nopoaa OGHAPYXHBAET CBOe IPOHCXOMOCHHE H3 KAKOT'O-TO
necuannka, OHA CymeCTBEHHO COCTOHT H3 KBAPUEBHIX 3€peH H HUX He-
GONbUINX arperaToB, MeXAY - KOTOPHIMH pPa3BHBAIOTCH ‘KajHeBrld monesoit
unar, GHOTHT, YACTBIO X/IOPHTH3HPOBAHHBIA, H MecTaAMH 3MHAOTOBLIE
MuHepanst, CTpykTypa nopoasl kKpucrannobnacTHueckas, CKopee BCero
6nacroncamMmuToBas,

[lapaporopnk OmMACaHHOro cocTapa KaK Obl WANOYKO# HA BepumHe
X0IMa NpHKpsIBAeT HedeHHOBHIE CHEHHTH H CBfA3aHHpIe C HAMH NMOPOAL,
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Tonkue unsl HepeNHHOBOrO CHeHHTA, HHOrAa C HedenHHOM, 3aMelleH~
HBM caiofo#t, H 06pMHO TOHKO3EPHHCTOr0, NepecekapT NapaporoBHKH,
KaK 3TO BHOHO Ha rpgAke, npuMeixaiome#i k xonmy X1 c wro-gzanapa,

HedenuHopbie CHEHHTHl BLICTYNAKT Ha CKAOHAX XOIMOB H Oaxe B
MOHHXEHHSX MeXay BepUIHHKAMH XOJ/IMOB.

Ha pepmnHe XonMa, paCHo/IOXeHHOro BocToyHee Xonma X1 H otae-
JIEHHOT'O OT Hero HeGonbWHM JM0XKOM, HaGmoAalTCs TaKHe. e COooT-—
HolleHHs ropHeiX Nopoa, Camas BepwHHA ero CAoXeHa MAapaporoBHKAMM.
3neck 3TO MJIOTHHIE XEeJITOBATO-CEephie Mopodbl, TAK¥Ke HHoraa C Gpek-
YHeBMOHEIM CTPOeHHeM M NYCTOTAaMH, MOXOKHMH Ha NYCTOTH MEHAA-
nuH, [log MHKpPOCKONOM - Te e XapakTepHsie OKPyribie 3epHA KBap-—
na H UeMEeHTHPYWWHR uX BTOpHuUHb kanuepsit noneso#t wmnar, [Mupox-
CeH, KOTOpel MOXHO Yy3HATE TOMALKO B HEKOTOpPHX Gojee KPYNHLIX
3epHLIUKAX, PA3BMBARTCH B BuAe NOMTH HEPA3NNYAMO TOHKO3EPHHCTHIX
ckonnexuit,

[Tourn y camoft pepmimlm Oyrpa ¢ ceBepo-3amagHo#t CTOpPOHLI B OT-
nenbHpIX KPYNHBLIX Kyckax Ha0M0Aa8/1UCh TOHKHE NOIEBOLINATOBRIE HHBEK—
IMH B NapaporoBHKe,

Ha ceBepHbIX CKIOHAX XO/IMHKOB, yBeHYAHHBIX, TaKHM o6pa3oM,
napaporoBMKaMH, BEICTYNAIOT: HA BOCTOYHOM XO/IIMHKe - CepopaTo-
Genple HepeNHHOBLIE CHEHHTHI C IACTHHICHTOM H C TPAXUTOHAHOMN
TeKCcTypo#; Ha 3anagHoM - IOpPHbie HOpoAbl, HMeKIIHe cocTaB Hede—
JNAHOBLIX CHEHHTOB, HO C OYeHb HeOAHOPOAHbIM CTpOeHHEeM - To Gonee
KpPyNHO3EepHHCThIe, To Gonee MenkoaepHucTeie, LIBeTHele MHHepans,
KOTOpLIMH 3feCh SBNAIOTCH SrHPHH-ABIHT H r'iapHeIM. o6pasoM 3ame-
mawmAit ero racTHHrCHT, pachnpefessioTCH TaKXe HepapHOMEpHO; B
y9acTkax ¢ Golee KpyrHpIMH 3epPHAMH MECTAMH BHAHLI CKOMMEHUS 3e-
peH uBeTHOro MuHepana. [lon Mukpockonom Gonee KpyNHOSEPHHCThIS
Yy9acTKH OGHADPYXKHBAKT THOHYHYK CTPYKTYPY HedenwHOBOro CHEHHTAa C
YONMHHEeHHSIMHE pa3pesaMH 3epeH Kanueporo Noseporo wumnara M C kCe-
HOMOppHEIM HedenuHom. LperHoff MuHepan - SPUPHH-ABIHT C KaeMKa-
ME racruurcura, [IupokceH uaWoMOpheH NO OTHOWEHHIO K NOJEeBOMY
wnaTty, ¥ To coasaeT cpoeobpasHble CTPYKTYPHhIE OTHOUIEHHS; AaK-
IeCCOpHLIE MUHepa/lsl - MarHeTHT H anaTHT, nocinegHero MHoro, B
fosee Me/IKO3EPHHCTHIX YYACTKAX MOpoasl CTPYKTYypa rpadyluTononob-
Hag HAM KpHcrananobGracTHYeckas, HamOMHHamas poroeukosyiwo, [ac-
THHIMCHTOBad poropas o6MaHKa HabaopaeTcs B OYeHb HelNpPABHIBLHBIX
3epHax, KpynHble pelleTOBHAHLHIE €e 3epHa NOX0XH HA HoppHpobracTsl;
KO/HYeCTBO HedenuHa B Me/NKO3epPHHCTEIX yyacTkax y6GeiBaer,

B aTHX HeooHOopoAHHIX H MO CTPyKType, H IO COCTaBy nopoajax
BCTPEYAlTCH TeMHbIE TOHKO3EPHHCTHIE BK/AWYeHHs (KCEHONMTHI) yriao-
paroft dopmel, B oTaenbHEIX BeiXoOAax TYT xe ofHapyxeHa cepaa aja-
HHTOBAA MopoAa, ABAIAACH, NO-BHANMOMY, OPTOPOrOBUKOM, MMPOHC—
weAmHM H3 anuneduurosoro nopdpupa uam ero tyda. [lop MUKpOCKomoM
BHAHO, 4TO 3TA NOPOAA COCTOHT CYUWEeCTBEHHO H3 MO/eBOro Wnara,
Hede/IMH B Hell Hepa3nuYUM; UBETHOR MHHepan - GnenHo oXpamenHbf
GHOTHT; NPHCYTCTBYT KANbUKT B MArHeTHT Xaxk npumecH. [lon mux-
POCKONOM 3AaMeTHH TaKke chnefis! OpexYMeBHAHOr0 CTPOeHHSA, NPHYEM
B HEeKOTOPLIX O6NOMKAX elle pPasnu4¥Mbl PENUKTHI MHKPOMIHTOBOR CTPYKTYpSL.
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Ha wor or onuceBaeMelX XOJIMHKOB, YBEHYAHHbIX NapaporoBHKaMH,
pacIpoCTpaneHbl rJaBHEIM 06pasoM HependHOBbIE CHEHHUTEl H TECHO
CBS34HHEIE C HHMH NMOpodbl, NMOMABASIUHAECH YXEe BHH3Y HXHbLIX CK/I0=-
HOB XoJMHKOB, EcaM gBHratbcd K 1Oy OT XO0JAMHKA, OTMEYeHHOr'o
Toukoit X1, TOo Bcnea 3a nNApaporoBHKAMH MOXHO YBHAEThb NATHHCTble
MeJIKO3CpPHHCTLIE Hed&eﬂnﬂogme CHEeHHThI C NMATHAMH, HMEKRIUHUMH BHI
nceBAofIeHUHTOBLIX BblAE/JIeHHA: 34 HHMH BRICTYNAKOT CBeTible, CEepo-
pato-6enkle, CpeAHe3epPHHCTHIE M NAXEe KPYMHO3IEpPHUCTHIE HedenuHoBbie
cueHdTsl, B aTHX moponax, o6napamwux Golee unuw MeHee FCHO Bhipa-
MeHHOH nupengauoﬂ TEeKCTYpPoH C CeBep=CeBepo-BOCTOUHLIM HpPOCTH—
panneMm (60-70"), cornacHo UPOXOANT Y3KAE MOJOCKA Cepoli TOHKo3ep=-
HUCTON pasHocTH HedelHHOBOrQ CHEHUTA ¥ 3ATeM, TAKXKEe COIacHo,
foloca sepHHCTOl, Gonee Temuolt wenounoli ratGpounno#t nopoak,
HMemWel COCTAR WOHKMHUTA ¥ TAKXe C ANPeKTHBHOH TekcTypo#, [a-
fee cpean HedenUHOBOTO CHEHHTA BLICTYNAKWT “MeTanopdUpPHTH” ,MpHB=
feKawouie BHUMAHNHE YIVIOBATON OTAE/BLHOCTBIO MOPOALL,  ITH BLIXOALI
pacnonaraipTcs 3aech Toxe nogocolt. B "meranoppupure” kpynHsie
beHOKPHCTANALI ABIATA BeJIMYAHON A0 1 CM 3aknwyeHsl B apaHHTOBOH
TOHKO3EPHHCTON OCHOBHOH Macce, cpegM KoTopo# cepoBaro-belbie
KpHCTAaNIHNKH [O/IeBOro WMATa BelHYHHOHR no 1-2 MM Takxe HMeloT
BHL Menkux ¢eHokpuctamiob. [lod MHUKPOCKONOM BHAHO, YTO OCHOBHAZ
Macca COCTOHT H3 3ejeHo#ft cniofbl, MJIArHOKIA3a H 3€/1eHOBATOrO MO~
HOKJIMHHOI'O NHPOKCeHA, 3aMeTHA HefCHO BhIpaXeHHaf KpPHCTAaNNn3auu-—
OHHAf CJIaHUEeBaTOCThb,

[anee Ha wor HedpenHHOBHIE CHEHHTHl MepeCeKAST KHIA CHeCCapTH-
Ta, B KOTOPOM MAKPOCKOMHYECKH MOXHO PA3NMYUTH TONBKO OTAENbHbIe
NpPH3MOYKH POToBO# OOMaHKH M 3epHLILKH MONeBOro iunara.

Mono6Hoe xe cTpoeHHEe MOKHO BHAETL U K Iory oT Gomee BOCTOY=
HOrO XO/JMHKA, YBEHYAHHOr'O BHIXONAMEK Napaporoeuka (K BOCTOKYy oT
nyukra X1). Ceposato-6ensie, OTHOCHTENbHO KPYNHO3EPHHCThIE He-
benuHOBLIE CHEHUTH! TAHYTCH TAKKEe Ha BocToK, OHH Takxe obaagaioT
AMPEeKTHBHOI TexcTypo#; NBeTHoll MHHepan B HHX TFACTHHICHT, Takne
Ke HedenuHOBLIE CHeHHTHl BLICTYNAIT, KAK Mbl BHOENH, M HA CeBep-
HOM CKIOHe 3TOr'0 XOJMHKA4, HCYe3ad ganee MoA HaHOCAMH,

B 1oro-BocToYHOM HANMpPaBIeHHH OT BepUIHHb OAHHOTO XOJAMHKA cpa-
3y Xe 3a mebHeM napaporoBHKa BHOHBEI BLIXOAb! WOHKHHATA H3 Cepopa-
To-DBe/sioro mojneporo mmnara H 4epHoro uUBeTHOro MHHepana, 3aMeTHa
TpaxuronaHad (AMpeKTHBHASI) TeKCTypa. Ilon MHKPOCKONOM BHIHO,

HTO UBETHOH MHHepaj - 3eJ/IeHOBATHIf MHPOKCEeH, OKPYMeHHBIA 3e/eHOo-
BaTo-6ypo#t poropo#i o6Mmanko#. [lonepo#t wmnar raapHeiM o6pazom ka-
HHEBbIﬁ,H TOJBKO B He3HAYHUTe/IbHOM KO/JIH4YeCTBe [olagaeTcd pa3iio-
MEHHpIH nparuoknas., Pasmep sepeH raapHeix MuHepanoce 3-4 mm,
HHOraa jedcThl INIACHOKIA3a HECKOIbKO [IUHHEe,

[anee BcTpedeHul BpIXoAbl “MeTalopdupura” B BUAS YIKOH TONOCH,
a 3a Heil, Toxe MonoCkoi, mebedb CneccapTUTA UA¥ AHOPHUTOBOro HOp-
tpupnra ¢ scHolopdHpOBO# CTPYKTYpolk, C BhIAS/EHHSMH YepHbIX MPH3M
poroeoi#i o6MaHKH M Geqoro NOneBOro mnara,

I0xnee ONHCAHHBIX XO/IMUKOB HaXOAMTCH POBHO€ [MOHH)KEeHHOEe MNpoCT-
pPaHcTrpo, oTaAendiouiee UX OT PACNONOMEeHHOH KXHee KaMeHUCTOHl rpa/bl,
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CloXeHHON yxe 3nuieduuTOBpiMH NMoppupamu H Typamu. OHO 3aHATO
rnapHbiM 06pasoM HepelHHOBBIMH CHeHHTAMH M NHGeHepHTOBHIMH CHe-—
HATaMH, depeaywumHMHUCca B BHAe nojoc. HedenunoBeie cuenuTsr u3
pasHpIX MO/IOC HECKONBKO paanu4alrcs no crpykrype. Cpeau nHedenu-
HOBBIX CHEHHTOB 3A€Ch 3a/eralT aHaYuTenbHpie MAcCh “MeTanophu-
putor”. Mx KamMeHHCTsie BBIXOOBI, TOYHO HeGonbliMe KOMHEI, BHICTYNA=
0T HAa DOBHOM MecTe, & oKpyxapolue uX HepeJMHOBLI® CHEeHHTHl 06-
HAXKAIOTCA B BHAE OTOE/]bHBIX MiewnH. B HeKOTOpHIX ribifax ”mMeranop-
-¢pupura” HaGmonanoChb MepecedYeHHe ero XulamMu HedelHHOBOrO CHEHHTA,
4TO yKaasiBaeT Ha Gonee mononoff poapact nocneaHHx. Mexay BbIXO—
pamMi “MeranopdupuToB” THHETCH XHJa CNECCAPTHTA MOWHOCTHIO OKO-
a0 1 M, pacnapwagcg Ha weGeHb B BEIXOAE H& MOBEPXHOCTE. QOua
HMeeT ceBepo-BOCTOuHOe npocTupanue (55 ). BoamoxkHo, 4TO H oHA
nepecekaerT “MeTranoppupuTe”. CneccapTHT MakKpoCKONHYECKH Ipea-
crapnger coboii cepylo C 3eeHOBATHIM OTTEHKOM adaHRTOBYK nopoay
C pedKHMH, MejKHMH (2-3 MM) NpuaMaTHYeCKHMH KpPHCTa/AnaMH poro-
Bolt oOMaHKH, MoA MHKPOCKONOM 3eneHoH.

HegenuHoBbie cHeHHTHl, ofHa)XawulHecqd Ha DPACCMATPHBASMOM yHacT-—
Ke, BApPLUPYIOT N0 CTPYKTYpe H MO CTeneHH H3MeHeHHd, 30eCk MOnO-
caMu pacnpoCTpaHgwTca cepoBaro-Gensle, HHoraa po3oparto-Gesnsie
CpeaHe3epHUCThLIE PA3HOCTH C pPe3Ko pPa3nuyanWuMucga GenpiM uWiH po-
30BATO-GRALIM MMOJEBEIM LIMATOM M 4YEpHHIM aMpHBOSIOM B NpHIMATHYEC-
KAX KpHCTanJ1ax H/A¥ 4YepHbIM IpAHATOM B 3epHax HenpaBHnbHOH (opMebl.
Hebennsa HeMHOro, W MaKpPOCKONHYeCKH OH Majlo OT/IHYaeTcs OT Moje-
poro wmara, B Opyrux nonocax BCTpeyawTCd Me/IKO3EpPHHCTHIe, Cepbie
HeQe/IHHOBLIE CHEHHTHI HIH PO30OBble M KpACHbIe NHGeHepHTOBbLIE CHEHH-
Thl, B KOTOpbIX HedelHH 3amMelleH MeNKoYely#d4aThiM arperarom Gec-—
UBeTHOH HJH 3eneHoBaToi cialonkd., Ha Kapre TpyaHo H306pasuThk BCE
STH IMOJIOCHI, NepeMexamumecd Ha HeGoNbIWOM NpocTpaHcTBe H OGHa-
MEHHbIE TOMNBKO OTASNBHLIMH MISWHHKAMHK WIX MANSHBKHMM BbIXOOaMH
Ha poBHOM MecTe, TosHkosdepHucThie HedennHoBble (H OTHACTH AHGEHe—
PHTOBLIE) CHEHHTHl MOI'YT NpencTaBAATh B HEKOTOPHIX CAy4asx U 6o-
nee NosfHHe NaifKu, TAK KAK HanpasieH®Ke UX BLIXOAOB Kak SyaTo
HEeCKO/IbKO YK/oHgeTCs OoT ofllero HaNpap/JeHHd MPOCTHPAHHS TPaAXHUTO-
HAHOCTH 3epPHHUCTHIX Hede/MHOBEIX CHeHHTOB. B cpenne#ft wacTH ONMHCEI-
BaeMol [OWMHKH pO30oBble HedenHHOBHIE CHEHUTH HECKONnbKo Gonee
pACIpOCTpPaHeHsl, YeM cepoBaTo-bensle,

OueHp nomoru#i yeasn, pPaclofOXeHHEIH BOCTOYHEEe ONMHCAHHEIX BpHIE
XONMHUKOB M NpoTArupapuuiica HA BOCTOK Ao BparonioGosckofi noporwu,
uMeeT moao6Hoe CTpoeHHe. 3OeCh OCHOBHO# (OH TAKXe COCTAaBALIOT
HepeHHOBEIE CHEeHHATHl. CpeaM HHX MO CeBepPHOMY CK/OHY pPe3KO BLICTY=—
nawoTr, KakKk HeGojbulMe KoMHbI, BelXoAw “MeTanopduputron”. Cammil
Gonbuwok U3 HHX HAXOAMTCS BOGMHAH Aopord. 3TH “MeTanoppupuUThl”
HECKO/IbKO BApBLUDPYIOT MO CBOeMY BHEWIHeMY BHAY H CTpyKType. Oco-
6EeHHO HHTEepPeCHBIMH KaXYTCH DPA3HOBUAHOCTH, B KOTOPHIX deHoOKpHUCTan-
Nkl HepaBHOMEDPHO paclpefensloTcs B oCHOBHo#f macce, Brixoasl “Me-
ranoppupHTOR” B BHOE OKPYr/BIX HJIH S/UIHICOHAANBHEIX H HeNpaBHib-
HbIX el o6bHO OKpYXeHbl WeGHeBsIMH OGHAXKEHHSMH HedenAWHOBLIX
cueHnToB. [locnenHue aneckh paanuuHbl KAK Mo ofWell okpacke, Tak H
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no crpykrype. ToHKO3epHHCTHIe PA3HOBHAHOCTH, HHOrAa C NoppupoBEI-
MH BKpalieHHUKAMH, ¥ 3[eCb MOTYT ObTh XANbHEIMH, Takopa mopona,
BBIXONbl KOTOPOH BHITAMHBAITCH B CEBEPO~-BOCTOYHOM HAMNpPABII@HHH
(780) B BHOE OTYET/MBOH IpPANKH MOMHOCTBLI OKoiMo 2 M, dta nopona
HAXONUTCHA B HedeNMUHOBLIX CHEHHTaAX B B TeXx MeTaMopPH4YeCKHX MOpo-
fax HeodHOPOAHOro CTpoeHHs (OPTOPOTOBHKAX), KOTOPHLIE Mbl YXe BH=
penu Ha ceBepHoM xoame (nyHkt X1). Tyr xe mo coceacTey B Cped=-
Hell 4acTH OMUCHLIBASMOrO YBaja ¥ HacThbl0 HA €ro CeBepHOM CK/OHe
NOABNAITCA MATHACTEIE NCeBAONeHUHTOBbIe CHEeHHTH, MX BpiXoAbl THHYT=-
cq 3n0ech, NO=-BHAMMOMY, MOJOCOM, MpPOCHeAHTh KOTOPYIO, OAHaKO, TpyA-
Ho., Hakonel, BeIXONs! NA€K TOHKO3EPHHCTOrO XH/ABHOI'O AHOPHTA H
cneccapTHTA C XapakTepHEIMH HIOJbY8THEIMH KPHCTA//IaMH poroBoit of-
MAaHKH elle HeCKOJIbKO YC/IOKHMIOT CTpPOeHHe 3TOoro yvacTka.

CBBBQHble XonMmel MaccHpa, Kro-=3anagHag 4acThb !I‘l!HK!: &1

CnoxHoe cTpoeHHe HMeeT Gonee 3anafHeifi y4acTOK MAacCHBA K
poro~-sanany or nyukra Xl mo HanpaBijieHHI0O K NyHKTY X, HO B ofumem
OHO CXOMHO C TeM, KOTOpOe ONMCcaHo BhllUe,

OcHoBy M 3nechk o6pa3ayT, MO-BHOAHMOMY, Cpe/He3epHHCTsle Hede-
NHHOBLIE CHEHUTHI, Yepenylomuecs C MOAYHHEHHLIMH HM CHeHHTAMH,
nouyru 6ea HedennHa, NUOGESHEPUTOBLIMH CHEHHTAMH, ME/KO3EPHHUCTHLIMH
pPa3HOBHAHOCTAMH M T.O.

Kxusee nynkra X1, 3a noroM, Ha yBajibYHKe BHOHbI CKAallHCThIe
BEICTYNBl OBYX [AEK CNeCCapTHTOB, Me/KO3epHHCTEHIX [0 MIOTHHIX, 06~
pasywomyue KaMeHHCTeIe rpanku, Bonee cepepHasa H3 HHX ClloKeHa Men-—
Ko3epHHCTO# mnopoaoli TeMHo-Ceporo mBeTa B cBexeM Hnanome, Koe-rae
BEICTYNAT Gonee KpynHpie MepHble NPpH3MEl poroeBoft o6MaHKH, moa
MHKpPOCKonoM GypoBaTo-3ejleHOM; MIarHoKna3 pa3lioxeH; He3HaAYWTellb-
Hasg nNpuMech KBapua, JXuna TgHeTcd B WHPOTHOM HanpabneHud. K ory
OT Hee BTOpas Xuna eme Gonee OTYeT/HBas, MOMHOCTEI OKo/AO 1 M,
MpOCTHpPAeTCH B CeBepo-BOCTOYHOM HampapnerHH (55 ) B uMeeT Bhi-
XOA Ha NOBepXHOCTH B BHAe mojocel wmebGua., Cneccaprur B He#t npen-
crapnseT coGoft cepywo, NO4YTH apaHHTOBYIO NOpoAy ¢ MPH3MOYKAMH po-
roeo#t o6MaHKH, paaMeps! KOTOPEIX AOCTHramor 2-3 MM; NJaraoknas
3aeck cCBexee ® Mo cocraBy 6nH3oK k onuroknady. 3rta naftka mpoxo-
OHT MeXay BhiXxonamu “mMetanopbupnTob”, Haganun Gpocarumuxcd B
rnasa okpyrno#t ¢opmo#t raei6. “MeranoppupuT” H 3neck ofipaayer
INNUNTHYECKHe Teljla, 3ajerapumue CpedHn HedelHHOBLIX CHeHHTOB, B
HEKOTOpHLIX MecTax HaGnwoaanuch XHUNKH HedelHHOBOIO CHEHHTA Moll-
HocThio 1-2 cM, nepecekalpomue “MeranopdpupuTer”,

HedenwHoBpIf CHEHHT, OKPYXAWWHNE 3TH BpIXOALI XKHIBHLIX H MeTa-
MopPHYECKUX MOPON, AOBOABHO KPYNHO3EPHHCTHIA H CONEPXHT HAapany
C poropofi ofMaHkolt MHoro rpaHarta. [long MHKpPOCKONOM BHAHL WHRO-
KOe pa3BuUTHe KAHKPHHHTA M 3HAYHTenbHadg NpuMeck ¢ualopHTa,

K BocToKky OT 3Tux BhiXxonop HepenwHOBLIE CHEHHTHl BHAHLI HE
POBHOW nNowanke B BHAEe ejé 3AMETHHIX KAMEHHCTHIX BLICTYNOB W
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nnewnHok., KpynHozaepHHCThIE PA3HOBHAHOCTH HedeNHOBLIX CHEHUTOB,
cepopaTo-Gespie W po3oBarsie, C rpasuTOHAHON CTPYKTypoO#, wHoraa c
TpAXHTOMAHOK TEKCTypoHl, 3MeCh TakKke 4epenyioTcs C MEenKo3epHHCTLIMY,
cepeiMi HepemroBbiME cuennTamu, KoauuecTeo Hedenusa U B TeX H
npyrux nepemenuupo, [pasar nodrTH BCOAY ABIAETCH XapaxTepHo#
NpHEMECHI,

Ipsnka @3 HEGONBIIMX XOJIMHKOB HAYHHAETCHA K Iy OT ONHCAHHOIO
yBanpuKka H NPOTArHBAeTCS Ha loro-saman K MyHKTY X.

Ha camMoM ceBepo-BOCTOYHOM €€ OKOHYaHHH obHaxaeTcsd B BHAE
HeBonbUIOro KamMeHHcToro Gyropka TeMHasa ropras nopofa, NpuBiexa-
mas BHEMAHHWE KDOME COCTABA cBoefl MORKHIUTOBOA CTPYKTYpOH, Kpyn-
Hpie OfKOKpHCTANNSl KanueBOro NOJIeBOro wWhara cCoaepxaT BPOCTKH
KPHCTANHKOB NHPOKCEHA, 3e/eHOBATOr0 MOA MHKPOCKONOM. Mecramn
tTakas CTpyKTypa HcuesaeT. B HeBonbmwom koaudecTse B ropHoit mo-
pone NPHCYTCTBYeT Hede/lHH, M ee MOXHO ONpe/e/iiTh Kak HebenuHO-
peili woHkMHAT (M 152), Cnenyer oTMeTHTh, 4TO HHOIAa KajnmeBhi
nonesolt wmar obpaayeT OKpYT/Lhie W NONWTOHANbHbIE NETHa, HMepmue
BHA NCEeBAONEHNATOB, -

HeckonbKo fAafblie K jOr0o-BOCTOKY, BepOATHO, CpeaH HedeaHHOBBIX
CHEeHHTOB, 34KPHITHIX 30eCh HAHOCAMH, BLICTYNAeT H30QIHPOBAHHBIH Ka-—
MeHHCThifl Beixon “MeTanopdupHTa”, MAKPOCKONHYECKH 3TO IBNOPPHPO-
pag nopofa C BeIleJIeHAsIMH apruTa no 4 MM penuuuHod B nioTHOH
TeMHo-cepoll abaHuTOBON OCHOBHO# Macce, Ha BriBeTpenofi nopepxno-
cTu HeHOKpACTaN/L ABTHTA, CHIbHES paspywiasch, NAWT yraySnewus.
Mon MHKPOCKOMOM BHAHO, YTO ABLHT HACTHYHO ypannTH3HpoBaH., Oc-
HOBHAd MAacCa NMepPeKpHCTA//IM30BAHA, NpHYeM OOHABHO pa3BHBAKTCH
AKTHHOMHT M senenas cmwonka, CTpykTypa oCHOBHOH Maccel Gnacto-
MHKpPOJIHTOBAS,

CepepHas NMoJOBMHA T'Padbl, HA Oro-3ananHoifl OKOHEYHOCTH KOTOpo#
HaxonuTcs NYEKT X, cinoxeHa HedenMHOBHIMM CHEHHTAMH, CpenHe3epHHC-
THIME [0 KPYNHO3EPHUCTHIX, CEPOBATO-GelsMH ¥ CBETNO-CePHIMU, ye-
penyoOWUMHUCH M0/10CAMH C PO30OBBIMH M KPACHAIMH AHGEHEPHTOBLIMU
CHEeHHTaMH, IDTH MOpPofibl PaACIPOCTPAHAITCH M HA BOCTOYHEIH CKJIOH
xonMuka X. 30eCk KOHTPACT MeXay CeppIMA HeheJHHOBLIMH CHEHHTAMH
H KpacCHBIMH JHGEHEepPHTOBLIMH CHEHHTAMH HHOI'AA OYeHb OTYeTIHBSI:
HedeTHHOBBIE CHEHHTHI COCTOAT H3 CepoBaro-0e/10ro mojeBoro wnara
W CUNbHee BeIBeTpUBalmerocsd, ofpaaywmero yraybaeHud, ronybSosaTa-
ceporo HedenunHa, a4 B NUGEHepPHTOBLIX CHEHHTAX NoJAeBOH WHIaT gpKo-
KpacHelf B HedelHH 3aMmemeH CBeT/o-3eseHoBaToll cawogoit, CTpykrypa
ofeux mopon OQHMHAKOBA,

[lo BOCTOYHOMY CKJIOHY I'psabl Aanblye Ha IOr yXe HAa pacCToSHHH
800-900 M iro-pocrouHee NyHKTA X BCTpedalpTcs Ha No49Be OOHAb-
Hbi®@ MNUTKE smunefingToporo nophupa unu ero ryda.

Ha zanannom cknoHe rpaast (nyHkt X) sabGnopaercsd uepenoBaHue
CpeNHe3epHHCTHIX H TOHKO3EpPHHCTHIX HedelHHOBHIX CHeHAToB. [lafika
OHOPATOBOTO NopdHPHTa NMepecexaeT HX B cepepHo#t yacTm rpsaasl. [lo-
pooa aToll nafikW oTaMyaeTcd obHnHeM (eHOKPHCTA/NIOB NIATHOK/I43A4
H3OMETPHYECKHX oYepTaHHi, NOCTHraKmWHX padMepa 3 MM, peako Gonsue;
B OCHOBHON Macce B MeNXHX NPH3MOYKaX BAAHa& porosas obBmanxa,
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Ha Bepuwune xonma X ocobelit MHTepec NMpeACTABASIOT KCEHOJHUTEI
“meranoppupuTa” B HedesuHoBom cHenure, Paamep ux konebnercs or
HECKONbKHX CAHTHMeTpoB N0 1 M B monepeyHnke. MecramMu MOXHO
BHAeTE NPOHHKHOBEHHE B HHX Hed)enllHDBOT_‘D CHEeHHTa B BHAE TOHKHX
Kunok, KpoMe 3THUX KCEHOMUTOB cpenu HedelWHOBLIX CHEHUTOB y Bep-—
WAHB XOJIMAa, HA ero 3amagHoM CKaoHe Kak 6wl mmacToMm 3ajeraer
TeMHo-cepas TOHKO3epHHCTAas [opoaa C OCTPOYrodbHOH OTAe/bLHOCThIO,
npeAcrapnapomas cobof NepeKpHCTAa/NIH30BaAHHBIN SMHAEAUATOBLIA Nop~
¢up (oproporoeux). Oua mMmeeT BuA NedopMHPOBAHHON CMATONH Hopo-
nel, Ha BoiBeTpenoll MOBepXHOCTH BHAHA HEONHOPOAHOCThL MOPOABl =
HEGCHO OYKOBOE CTpOeHHe, C NUH30BMAHLIMK Gonee CBeTNLIMH NATHA-
Mu, [log MHKPOCKONOM BHAEH TOHKO3€pPHHCTHIH KpHCTanilobnacTuyeCKHi
arperar nojesoro umara, H, 6Tk MoxeT, Hedenuna, LlBeTHol MHHe-
pan - GHOTHT, HO €CThk H FACTHHI'CHT. BHaHo HepaBHOMepHoe, HNATHHC-
TOoe pacnpefejieHHe MHHepa/joB. TofHHA 3STOro nnacroobpasHoro
BK/IIOYEHHS OPTOPOroBHKA B Hedpe/MHOBOM cHeHHTe oKoiao 1 m, Tlagenme .
corzacHoe C AupeKkTHpHON TexcTypo# HedenHHoBOT'O CHEHHTa Ha CeBepo-
3anapn Moa CPABHUTENbHO HeGONbIIMM YraoMm,

Hecomuenso, uro ywacrok HmuMmckoro Maccusa okono nyHkra X,
TaxK ke Kak H okojno nyHkra X1, mpeacrabaseT coGolf NPHKOHTAKTOBYIO
30HY MHTPY3HH He(eNHHOBLIX CHEHHTOB, T.e, HAXOAMTCS BOAH3H KOH=—
TaKTa C snHnefuHTOBuIMH nopdupamu. [Mocnensne, mMo-BHAHMOMY, CKpbI—
Thbl NMOA HAHOCAMH K Cepepo-3anajgy oT 3THX XO/JMHKOB, HO 06 HX NpH-
CYTCTBHH T'OBOPAT Te NOPOfibl, NONBJASHHE KOTOPHIX MOXHO CBH3LIBATH
C 3THM KOHTaKTOM,

L]

o0

L

\ﬁ CGBBEHHB XOaMEl _MAaccuBa, BOCTO4YHaH YacThb !H!HKI XIH

[lpepocxonHell NpUMep KOHTAKTOBLIX OTHOWEHHH MexAy He(e/HHO-
BLiM CHEHUTOM H SNunefinuToBmiM nopdupoM MoxHO HabnonaTe HA Bep-
waHe xonMa XII.

Ha cknomax H y nonHoXbsl 3TOro XO/IMHKA CO BCeX CTOPOH BHAHAI
HedenHHOBEIE CHEHHTH, HacThio (C CeBepHON CTOPOHLI) Nepemexammue-
ca ¢ nuGeHepHTOBLIMH CHeHHTaMH, HedenuHoBHIe CHEHHTHI 30eCh cpea-
HeaepHHCTEIe C GenslM, HHOrAa QHO/NETOBO-PO30OBLIM WNaroM. [lHpek-
THBHAS TPaXUTOMAHAS TEKCTYyPa YACTO XOPOWO BLIPAXKEHA; MNOCKOCTh
TPAXUTOHAHOCTH HMeeT WHPOTHOe (275-2800) OpOCTHPAHHE W NMOAOro
nanaer Ha cepep, llpeTHo#t MuHepan B Hede/HHOBOM CHEHHTEe 3[eCh
PACTHHICHT, HHOrZa B BHITAHYTHIX HMONLYATHIX KpHCcTannax. Ha sanan
or xonmuka XII medenuHoprie cHeHHTHI, K&K yxe ykaasBanoch, pac-
MpoCcTpaHeHsl NOBOMBHO IWHPOKO,

Ha ceBpepo-BOCTOYHOM CK/OHE ONNCHLIBAEMOr'O XOMAa MOYTH [0 Bep-
W¥HE PACTOMONKEHL! HCKIIOYUTENBLHO HHTepecHsie ofHaxenus, Ha nepeoil
Barnafl, 30eCb N0BONbHO 3aNyTAHHAS KapTHHA: HA3-NOA depHa BEICTYNA-
eT TO HedenHHOBbIf CHEHHT, TO nunehnuToBbit nopdup, Gonee HAH Me-
Hee NepeKpHCTA/MA3oBaHHbY, [Ipun Gonee GAMIKOM PaCCMOTPEHHH B3aHM~
Hbl@ OTHOWEHHS MeXNy 3THMH NopodaMH CTAHOBATCH COBEPIIeHHO fC—
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HbIMH. 3O0ecb, HECOMHEHHO, HMeeT MeCTO HHBEeKUHS HedeTHHOBOTO
cHeHHTa B snunednATOBM nopdup. [Ipy 3TOM TpPeWHHHl, 0O KOTOPBLIM
oHa npoucxoanna,B obmeM 6MM3KM K TeM, KOTOpble OTMEHapT H B
poaHHKue# MpH 3TOM TPAXHTOMAHOH TeKcType, U B noaaxelwefi or-
nenbHOCTH HedenuHoporo cuenura. Kpome Taxoro BanpapjieHHd HHbBEK-
uuf#i MecTaMM Ha6M00alTCd H KPyThle CeKymKe XOHTaKThl C CeBepo=-
pocTo4HeiM npocTHpanueM (607 ), Takue anodpuam HedenuHoBoro cHe-
HUTA B 3NHAeHNHTOBOM NopdHpe W SCHpie YIIOBATHIE KCEHOIHTHI MO-
cneaHero B Hede/HHOBOM CHEHHTE HE OCTaBIAKT MeCcTa COMHEHHIO B
TOM, YTO 3[1eChk ONeHCTBUTENbHO HedelIHHOBRIl CHEHHT abidercd Goee
Moj1000# mopopoit,

Hedenanopsilh cHeHAT B OAHHOM MecTe o6si4Horo ana Muwmmckoro
MaccuBa TUMa C racTHHI'CHTOM M I'DAHATOM; B HEKOTOPLIX MeCTax
NOSBASIOTCH TAKXe 2IHPHT-aBrHT H OHOTHT. SmuneiimToBuil nopdup
NepexpUCTANNA30BAH. Makpockonm@yeckn aTo TeMHag adaHuTOBas NO-
pona, mpapoda KOTopofi ficHa, Korga B He#t umMewrca deHOKpHCTAMIBI
B3 ncesaoMopdo3 mo nedunTy. [Toa MHKPOCKONOM 3TO MEAKO3epHHC-
Thie MOpodsl, HMeliHe COCTaB HedenWHOBOr'G CMEeHHTa C racTHHICH-
ToM, CTpykTypa mMéeT BHA DPOroBUKOBON; B HeKoTopeix ofpasuax o4eHb
XapakTepHEl pelweTOBHAHBIe CKeneTHoie QopMel ractuHrcura, Jlefinuro-
Bbleé KpHCTAaN/bl NpeBpameHbi B NCeBAOJeRNHTHl M YTPAYHBAKIT CBOH
o4YepTaHud,

Ha ckazansoro pHOHO, 4TO HA BepmwHHe xonma XII wmewnTcs rnu
OCTATOK KPOB/H HePeIHHOBO~CHEHHTOBOH MATDY3HH, NDHYEM ST KPOBIL
obpacopana Golee paHHHMH HSJIHIHHSMH = (QOHOIMTOB, HIH Xe,
6LITE MOXET, [aXe KCeHOJHTH ITHX NOpoA, OTOpPBAHHLIE OT KPOBIH
U NOrpyXeHHsle B MarMy HedenuHoBoro cuenura, [lo Tpemmunam B fo-
HO/MIHTOBOM 6n0Ke NpoHHKAana marma HedenWHOBOTO CHEHHTAa, OTphIBasd
KYCKH OT CTEHOK TpelHH H [epPEeKpPUCTAaMNK30BLIBad OKPYXawlyl Ho-
poay.

BoaprimennocTs Mexay ropoli Kopkyran u ceaegubmn XonMami,
Tyhboras ropxa” (nymkr 1X)

Mexny ONHCAHHLEIMH BEbIIe XO/JIMAMH CEBepHOH HacTH MaccubBa #
uanbonee BO3BHILIEHHOA ero yacThbo, 3aBepuapmeiica ropo#t Kopxyran,
Ha BepUIHHE KOTOpPO# CTOHT TPHAHIYISLHOHHAA MuUpPaMKna, BHITSTHBAET-
cs rpynmna XoAMHUKOB ONdTh B BHAe wWwupokKo# rpapsi. [yskr 1X orBeua-
eT Haubojee BHICOKOH TouYKe BCeit rpansi, C lora, npuMblKas K 3Toft
rpafe, o6pHCOBEIBAIOTCH eme TPH Gyropka, NOHMXAa©OmMHUeCd MO HAMPab—
MeHHIO K 3anafy.

B npoTHBONOMOXHOCTE TOMY, WTO HabM0AA/NIOCE CeBepHee, CTPOEHHE
3TOro y4acTKa MAacCHBa OTHOCHTEJbHO MPOCTOe:! OH MOYTH BEeCh 3&HAT
BYNKAHHYECKHME o6pasopannsaMHu. OOHAKO MO KpagM ero MOXHO BHAETH
HHTepecHble OCHAXEeHHS, BAKHLIE AJIA yACHEHHS CTDPOSHHS BCEro MACCHBA,

Caycrupwrck ¢ xonmMa XII mo ero 0XHOMY CKIOHY, ClOXEHHOMY
HedenMHOBEIM CHEHHTOM, M Nepefild dYepes3 JIOWHUHKY, 3AKPHITYIO HAHO-
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CAMM, BCTpedaeM ManeHbkuil kaMenucThif nonorui it Gyropox, pacnosio-
wennpif B 700 M x cepepo-pocTOKy oT mynkTa 1X, OGHamenusa Ha 3ToM
Byropke oueHb uHTepecHbie., OH ClOMeH riaBdHbiM 06pasoM TeMHON OCHOD-
HOR nmnopofo#, uMewnuwen o6MHK snuneluMToBOro nNoppupuTa. Ita nopopa
BLICTYNAeT Koe-rae B BHAe HeGonbWMX YI'IOBATBHIX I'MbI6 C HECKOMBKO 3ak-—
pyrnenseiMu pe6pamu. UleGenb aTo# mopoakl, K KOTOPOMY TO/IBKO B He—
GONBIWIOM KO/IHYeCTBe NpHMelunBaercs uwebeHb APYrHX HaxoAsUHMXCH 3aech
nopon, OBGHILHO MOKpHIBAET CKJOHLI, MAKPOCKONMHYECKH B CBeXeM HalloMe
ITO TEMHAs Mopola ¢ NpU3MaTHYeCKHMUM (eHOKpHCTANAMU ABT'HTE, AOCTH-
raoudMyg uHoraa 3-4 MM, ¥ C MHONOYHACJ/IEHHBIMH CBET/ILIMH OKPYTJIBIMH
NATHBIDKAMK pasmepoMm Gonbuwell wacTeio okono 0,5 MM, DTH NATHBEIWLKH
N0 BHEWHEeMY BHAY MOT'YT ObITh NPHHATE! 38 MeJIKHe MHHOAIHBI, HO MO
MHKpPOCKOIIOM $ICHO BHAHO, 4YTO STO SNHIEHLHTHI, COCTOSAUME TI'NIABHBIM 00=
pasoM H3 Ka/lHeBOI'0 NOJEBOro wmara,

_ OnunefiunToBble MOPPUPHTEI B [A4HHOM MeCTe MepeceveHbl Aafikamu
ABOSIKOI'O pofla, HOYIHMH B PA3HBIX HAIpABJIEHMAX NMOYTH MNOA NPAMEIM
yraom, [Be naiixu anuneﬁmrroablx noppUpoB MMEIOT CeBepo-3anafgHoe mpo-
CTHpaHue (330—840 ). Bonee kpynHas u3 HHX, 3anagHas, UMeeT MOWHOCTH
okono 2 M, CTpykTypa snuneifiuMToBOro nopdupa =pnopdupoRasd, OCHOBHAS

Macca OTHOCHTENLHO CBeTIOro Ceporo uBera, ¥ B Hefl BHICTYNAKT THNWYHBIE

Genwie unu posobbie naTHa snuaefuuTon, [log MMKpocKonom BhOHa Xapak-
TepHasi MUKPONMTOBAA CTPYKTypa OCHOBHOH MACCH C OTHOCHTEILHO Kpyn—
HLEIMH pa3MepaMH JecT NnojieBor'o Wmara,

Bropag, Gonee ToHkaa naitka npoxoaur B 30 M oT mepBoit K BOCTOKY.
MowrocTe ee okono 1 M, [alixa cnoxena abupopoi adanuToBON nopono#
ceporo uBeTa, HeCKOIbKO Gonee TeMHOH, YeM OCHOBHAS Macca SIWIehUHTo-
Boro noptpupa M3 sananHoli naiiku, [lonl MHKPOCKONOM B CTPYKTYPe OCHOBHOI
MAaCChl MOXHO pAa3/IHYaTh Cneasl GhIBWeH OLe/VISpHO# CTPYKTYpBL, 1peThbs
nalika pacrofioXeHa HA I0OXHOM CKJoHe 6yrpa; oHa aBiIdeTcs Kak Bkl npo-
nomkeHHeM 6o0/lee BOCTOYHON M3 YKA3AHHLIX BhIlUE, HO HECKOILKO COBHHY-
Ta K 3anamy.

Bropoit pop naek Ha onuceBaeMom Gyropke npencTaBieH naﬁxoﬂ MHMKpO=—
AMopuTa (CneccapTuTa) C.CeBepo-BOCTOMHEIM mpocTHpanuem (60°), mec-
Konkko Harubawmeilica, MomHocTs ee okono 1 M., OTaenwHocTe nopoasl B
Heli yrnoparas, MeCTaMM NOYTH MJHTHATASA, C TONEPEHHEIM DPACHOJIOKEHUEM
MIATOK M0 OTHOWEHMIO K NMpocTHpaHuio Aaliku. [laiika sTa npoxoaur Hepea
BepupHy Oyrpa, roe oHa nepecekaerca ¢ Goniee MoOWHON naikoit snunedun—
ToBOoro moppupa. OCHa)eHHda B [NaHHOM MecTe He HACTO/BKO fICHBI, YTOGHI
MoHO GBUIO BNONHE OTYETNHBO BHAETH 2T nNepeceuenHe. Tak kak Mbl
BCTpeyand B ApPYTHX MecTax Aailky TakHX e Iopoa, ceKyuue HedenuHoBLIe
CHeHuTHI, Gollee Mollogwle, HeM 3MUNEHUHTOBLIE MOPGUPE!, TO, BEpONTHO,

H B faHHOM MecTe falika MHKPOAKHOpUTA MepeceKkaeT MOUWHYIO AaiKy snu-
neftuurororo nopdupa. [pyrue naiiky NOCNeNHMEro pachofioMeHEl Mo ofenm
CTOpPOHaM MMKPOAMOPHTOBON naiixy, Ho WX obGHaMeHus He NOAXOAAT K Hell
BUN0THYI0. MAKpOCKONMHYeCKN MHKPOAHOPHT 34ech NpepacTapiser coboil

OuYeHb TOHKO3EpPHHUCTYIO MM MOYTH apaHHTOBYIO Nopoay, B KOTOPOH TOHKO-
KpHCTa/NIn4ecKass CTPYKTYpa MoXeT GbITh pasiiHYHMa TOJBKO HA BhIBETpe-
neix noeepxHocTax. Koe-rae BcTpeuwalorcs poaoBaTo-Genble NMATHBILKH MO-

19



NeBowmAaToBLIX BhneneHud, [Tol MUKPOCKOMOM NOpOA8 WMEeeT AOBOINbLHO
OGLIMHEI BHO CMECCAPTHTA C DASNOMEHHBIM TMONEBBIM WMATOM; poropas ob-
MaHEa YACTHYHO XJIOPHTH3HPOBAHA.

K samany OT ONHCAHHOTO Gyrpa HA NOBMMEHHOM MEeCTe Pa3BHTHl Hede/H-
HoBhle cHeHuTHl, 'paHMIAa MX C OMMCAHHLIMM BLille TOPONAMH MPOXOAHT BEIH-
am monHOXBA Oyrpa, Mo-BHOMMOMY, fenas TyT nanoM, B 300400 m saman-
Hee STH He(e/IHHOBble CHEHHTE! packonanbi B HeGonbwoli KaMeHolloMHe, 3TO
THnH4YHEEIE NOpoasl, YacThuHo (nonocamu) nuGeHEpHTH3MpOBAHHBIE,

K BocTOKy, Iory M oro-sanafy oT pacCMOTPeHHOro Gyrpa pacrnofloxeHo
ofle PA3BHTHA SIHISHUATOBBIX mopdEpor B Tydos. BeposTeo, Tyd snuneii-
miToBoro mopdupa ofHaxaercs oxono mynkra XII, 3ro agammropas mopona
TEeMHO-Ceporo usera C HepPOBHBIM BHanoMoM, HMHornma B Hamome 3amMeTHB!
cienbl KiIacTHYECKO#l CTPYKTyphl. [1ON MHKDPOCKONOM TOXE MOMXHO 3aMEeTHTH
cnefbl CIOHCTOCTE ¥ OGIOMOMHOTO CJ/IOXKEeHHd, HO B Le/oM Mopofa HMeer
TOHKOSEDHHCTYI0 KPHCTalob/lacTHYeCKyw CTPYKTYPY H COCTOHT M3 NOJIEBO-
ro umara ¥ 3eneHofi CAoAbl; B BHAE CKOIUIEHHA pDa3BHTHEl ME/KHE 3epHbILI-
KH snuaora,

K 1ory ma DponoiXeHHH TOrO e yBaja, B CeBepHoil YacTH KOTOpOro
naxopurca nysxt XIII, pacnpocrpanen me6enn agupoBoro snmIEAUHTOROTO
nopdupa unu Typa, a Takxe BCTpeYeHb! H HeGoMbline BBIXOAL! SBHOPHPO—
BOI'O, HECOMHEHHO snHIeiuuTOBOr'0 nopdHpa,

C zanapa TR obHajKeHMs OTAENAIOTCH MNOHHMKEHHON JlowMHOHR oT ofHa-
weHult Xo/Ma, HA BepuMHe KOTOpOro Haxoaurcs myHKT 1X. 3ToT XomM Mel
naspann " Tydopolt ropko#t”. Ha pepumHe ero HMeloTCs BBHIXOAEI Tyda omu-
nefiumaToBOro nopdupa. B Kyde w6 Ha BepliHHe MOXHO BHAETH NpeKpac—
Hele obpasns! Typa co cioncTod TekcTypo#, OTAelILHEE CIIOH MOWHOCTBIO
[0 HECKONBLKHX CAHTHMETPOB PA3/HMYAI0TCH M0 pasMepaM CHaraomux X

- OCKO/IKOB, JTO HW/IM TOHKOSEpPHHCTHIe, MJOTHbIE, adaHHTOBble WIu rpySoob-—

7I0MOYHBIE NPOC/OHAKH, B KOTOPEIX HEeBOOPYXEHHBIM I'iIa30M MOXHO BHASTh
HapsAy ¢ oB/loMKaMH NMOPoAb! OCKONKH KPHCTALIOB snuiefudTa, MHorna
nensie nceBaoMopdo3rl pasamepoMm no 5 MM H Gonee, Wmorna scmas knac-
THYeCKad CTPYKTYypa, BHONMAS Ha BhIBETpelioll MOBepXHOCTY KYCKOB, Ae-—
naeTcd NOYTH HepaaHYyHMONl B cBexeM Halome nopoasi, [log MHKpockomnom
oblloMoyYHAs CTPYKTypa BylKaHWyeckKoro Tyda u npupopa nopoas (boHomn—
Ta - snuiefiuuToBOro mMopdmpa), KoTopoil 3TOT TYd OTBENaeT, COBEpEHHO
gacHel, [IpeBocXoaHo BHAHB! snuleluHTOBBIe NceBAoMopdo3bl. B HekoTopeIX
o6pasuax ¢opma O6NOMKOB fopoabl Takas, Kek OOLIMHO y BHTPOKIACTHYEC—
Koro tyda.

Heb6onbuizie KOpeHHBIE BHIXOALI HA BepiMHE XOAMA NMO3BONHIOT NOAMETHTH
He BNO/IHE ACHOe CEeBepO-BOCTO4YHOE, MOYTH WMPOTHOE NpOCTHPAaHHe CIIoeB
TydoB, : :

Cknorbl xonMa 1X mokpeiTel pepkum mebSHeM uad Tyda, HAH SHUNSHLUH~
ToBOro mopdmpa, Gonbwel wacTee atupoBoro. KpynHeie el BEICTYNA—
for Ha Gyropke B 500 M K Ory oT BepwHHb XoinMa. Hexoropsli mMeTamop-—
¢H3M H NMepeKpUCTa/UIH3AIMSE TOPOA NPOSABIMIOTCH B PaA3NH4YHOH CTeleHH,

HO B ofmeM NOopodbl WEMeHEeHbI OTHOCHTenbHo cnabo. [IpeobnagalT 3aeck,
no-BHOAMMOMY, TY(}El, HO BHIOENHTHL CpEAH HHX Ha KapTe NopHpHl HEBO3—
MOXHO H3-38 MI0XOH OOHAMEeHHOCTH,
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Cpeaun ByJKaHMYeCKHX MOpod HA CeBepo-3anan oT BepluHHbl Xonama 1X
BHU3Y ckioHa HaGmopanace fafika nuoputoBoro nopgupura (nopdmporuanoro
cneccapTHTa) B BHAe OTAeNBHOrO BhiXoga., dro mopdHpoBas nopoaa; B ce—
poit TOHKO3epHHCTOH OCHOBHOH MAacce OGHMIBHO paccesHbl TOHKHE YepHhle
npuaMouku ampuGona anuHo#t 0o 2-3 MM M [OBOJIBHO pelKHEe H3OMeTpHYec—
kne Genwie deHoKpUCTaMNB! MAarHOKNa3a. [lpyro#t BelXod cneccaprara -
afUpPOBOr0, TOHKOSEPHHCTOO — HAXOAHTCH HA CEeBepO-BOCTOYHOM CKJ/IOHE
xomma 1X, lMog mmxpockonom B aTo#l mopofe BMAHE! TPU3MOYKH [NOBONBHO
Gnensolt senenopaTot poropofl O6MAHKH, YACTHI ANLOMTUIMPOBAHHOIC
TIaruoKIasa.

K sanany ot pepumnni “Tydoro# ropku” (myuxkt 1X) B neGonsuofi cen-
NOBHHe cpeln snuwiefiunToBoT0 Nopdupa Wik ero Tyba BerAsAbiBaeT HeGoML-
oe MATHO AOBONLHO MenKo3epHHCTOro HebenuHoBoro cuesnra, B orTnensumbix
rapbax MoXHO HabonaTh KOHTEKT ero C SnuefiuMToBHEIM mopdupom.

[anee x aanagy no BeplnHe yBaja, NPHMEIKAIOWEr0 C 3TOH CTOPOHLI
K xonMy 1X, HaxpasTca mwebeHbL M Kyckd Tyba snunefiunroboro mnopdupa,
HEpeaKo C OTYEeTNIHBOH CJIOHCTOCTBbIO, [log MHKpPOCKONMOM pasfiHYHMa K/1acTH-
Yyeckasi CTPYKTypa; NpHB/JeKaeT BHHAMAaHHe TO, YTO B 4YHCNe OG/IOMKOB BCTpe-—
YAIOTCA OCKONKH MOPOABI C COXPAHHBLIMMHCS Cl€1aMH OLe/VISpoBofl CTpyK-—
TYpBl, Boobme He CBOHCTBeHHOH HAWHMM SMUIeALMTOBBIM nopdupam, XoTs mo
MHHEpajbHOMY COCT&BY 9TH NMOPOABI OOHHAKOBEI, HeKoTopkle pA3HOBHAHOCTH
aNUNeHIMTOBREIX nophHpoB, BCTpeYEeHHBIE Ha OMHCHIBAEMOM YBajle, MOXOXH
Ha NoBepXHOCTHhIe o6pasopaHHsi HA ABOBEIX MOTOKAaX,

Xonmpl k jory or "Tydoso# ropku”

HurepecHble oGHaxeHHs BCTpedeHbl HA XOJMHKAX IOXHee Ipsaabl, HAyweH
or nyukra 1X, pacnonoxenHeix B 700-800 M or sTOro HmyHKTA.

Ha BepumHax sTHX XOJMHKOB B OTAEJBHBIX BEIXOA&X OGHAPYXEHBl HaAMe-—
HeHHble sNMWIeALATOBEe Mop¢Hpel, MaKpOCKONHYeCKH OHH MAa/I0 OTIHYAaITCS
OT OGLIYHBIX, HO OCHOBHAS Macca y HAX HMEeT yXe BHA NepeKpHCTAalIA30-
BaHHO#, TOHKoaepuHcTOR. [lon MHKpOCKOMOM fBNEeHHS NepeKPHCTA/NTH3AUHH
BBICTYIIAIOT BIOJHE OTYeTIHBO., MecTamMu nopopa npeBpamaeTcs B MelKoO—
3epHUCTHI OPTOPONOBHK, MMeWHil cocTaB HedelMHOBOro cHeHnTa. PerHo-
KpHCTAl/UIEl TepgioT CBOH KpHCTallorpadMyeckne odYepTaHHs, NpeBpamasch
B HeCKonbKo Goflee KpyNHO3EDHHCTEIG, YEM OCHOBHAsS MAcca, MHTHE, H~
WeHHbe WIH MOYTH JIMIIeHHBIE UBeTHOro MuHepana, Huorna ofunbio paa~
BHBAKTCH KAHKPHHHT H KAILUMT,

Ha 0oro-pocTodHoM XonMukKe HaGNONAINCE HHBEKUMHW TOHKUX MHNOK He-—
denuHOBOTO CHEHHWTA B WaMeHeHHHA smunefuuToBeit nopdup. Ha arom xe
XONiMe TIO TIFIOCKOCTSM OTASNBHOCTH snuneliumroBoro nopdupa MOXHO 6bUIO
BUNETE TOHKHE MXWIKH TeMBO-$MONeTOBROTO (UIIOOPHTA,

B unxmeli wacTH CHIOHOB CeBepO~32NAAHOIO, SANANHOID ¥ IOro-3anafgHo—
TO XONMOB BHICTYTIAIOT yMe HehenmHOBLIE CHEeHMTH, GNMMe XK KOHTaKTy ©
SNuUNefuHUTOBLIMA NOPPHPAMH ~ MENKOSEepHHCTHIE, a NaNblleé - HOPMANbHBIE
cpennesepHucThle ¢ Gonee MnW MeHee sAcHofl TpaxuToMaHO# TeKCTypoO#l.

Bmecre ¢ MenkosepHMCTHIMH HeQenMHOBLIMH CHEHMTAMH BOG/HSH KOHTaKTa
NOGBASIOTCH BBIXOAL! MATHHCTONO He(esMHOBOIO CHEHHTA, C KpPYNHBIMH NST-
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HaMH, TIOXOMKHMH Ha ncepoonedlUTEl, W Te€ cambleé Nopodbl HEOAHOPOAHOT'O
CTpOeHud, KOTOphie Mol nabmonann Ha ckimoHax xonma X1, B Bonee ceBep-
Holt wacTu MaccuBa, B HHCNE NATHHCTHIX HepeIHHOBLIX CHEHHTOB BCTpeyYa-—
joTCH MOMTH CPEAHe3epHHCTEIE THILI, B HHX XapaKTepHb! BEITSHYThIE JIeHCThI
Kanueporo MoJeBOro lNaTa, Bbllengionmeca GMeCKOM MIOCKOCTeH CrafHoCTH
cpenu cepofi Macchl mopoasl. HaGmionalorca u naTeHa nceBnoneHUNTOB
unoraa ampuGonsl. MHTepecHo OTMeTHTE PACHO/IOKEHHE NEeHCT NoNeBoro
WaTa BHYTDH TCEBAO/ISHUNTOB: OHM KAK GLl PACTYT CHApYXH BHYTPb, Hec—
KOJIbKO PacCXOASUMMHCS TydIKaMH.

_Heonsoponntie opTOporoBHKH, BCTpedammuecs B AaHHOM MecTe, Ioa
MHKPOCKONOM MMEIOT BHO MENKO3E€PHUCTOro- FAaCTHHI'CHTOBOIO He(eHHOBOI'O
CHEHHTA; CTPYKTYpa uMeeT OO/JHK pOroBHKOBOH HEepABHOMEPHO3EDHHCTON H
OTYacTH THeillcoBraHo#, Buanwel naTHa, HMepmHe HEKOTOpOe CXOOCTBO C
nceBfoiefiATAMH, ¥ 3epHHCTHE NCeBAOMOPHO3b! H3 IaCTHHI'CHTAa MO APYro-
My UBETHOMY MuHepany. Makpockonuuecku nabmwonaerca obeluHag KapTHHAa:
B CBeT/Io-Cepolf TOHKO3epHHCTON Macce Haxoaarcs Gonee KpymHOSepHHCTbIE
HenpapuabHBIE MHTHA, B HEHTPE KOTODBIX CKON/ASeTCH porobas obGMaHka.
[laTHa He HMeIOT Pe3KHX TI'PaHMIl H MepeXoaaT B HelpaBUNbHLIC NOIOCKH,

Taxum ofpasaoM, reonorHyeckoe CTPOEHHE pACCMATPUBaAEMOro HeGollb-
WOr0 yYacTKa OYeHb HANMOMHHAeT TO, YTO Mbl BHAeNH okono nyHkra X1,
Kex u Tam, Mbl,O04eBHAHO, HMEeM 30eCh SBJeHHS KOHTAKTOBOr'O Boaneftct-
BHY HehenKHOBBIX CHEHHTOB Ha SMHJIEeHUHTOBEIe NOPQHPEL,

‘Hedenuunosple CHEHHMTHI OTClONA PACMPOCTPAHSAIOTCH K 3anafgy M clarawr,
No-BHAMMOMY, NMOYTH Bech JOT, TPOXOAMUMA 3Aeck B 3alafHOM Hanpaelie-—
HHH, 3TO BHAHO MO OTAEJEHBIM BBIXOAAM: HA IOXKHOM CKJIOHE 3TOro Jiora -
Ha noyBe MejKHit webeHb snwieituuToROTO Nopdupa, a ewe OXHee Ha Bep-—
wHHEax Gyrpop - Gojlee KpyNHBIE KYCKHM ¥ [8Xe KAMEHUCTble BBIXOAL! ITOH
NMopoALl ¢ XAPAKTepHOH HENpaBHIBLHONH YIIIOBaTOH OTAENBHOCTbLIO, DTH BYI~
KaHH4eCKHe MOPOALI TEHYTCs CloAa HenpephlBHO oT ropst KopkyTan,

[opa KopxyTan

l'opa Kopkytan — Towe HeGOMbLWON, XOTY H CaMBlii KpYMHBIE B HaleM
pafioHe XOJIM, OTHOCHTENLHAS BLICOTa KOTOPOr'0 OT MOAHOXKBS COCTAaBISeT
okonmo 50 M, OH HaXogHTCH B BOCTOYHON HacTH miomanu obGHamXeHHH MAac-—
cuBa. [loBoNBHO peaKko CHyCcKadch K paBHWHE, PACNOJIOMEeHHOH K BOCTOKY
OT Hero, K 3anagy ¥ K wory Kopkyran nepexofuT B NpPHMBIKAWOWHE K HEMY
oTpory. Mbl NpUBOAMM ONHCAHHE TOJBKO CaMOr'0 XO/IMé, €r'o BOCTOYHOIO
TOAHOXBS H TECHO CIMBAapWerocs ¢ HUM ero 3anajHoro OTpora,

Ywe wananu cknousl KopkyTana NpHB/IeKAIOT BHHMaHHe cBoelt poBHOR
rnagkoft nopepxuocthblo. OYeHb peakoO HA HHX BHICTYNAKT KaMeHHCTHIE
obHaxenus, ITa IVlagKas HOBEpPXHOCTE CKJOHOB CBoOHcTBeHHa B HMmmmckom
MacCHBe XO/AMAM, C/IOMEHHBIM SMUIeHUHTOBLIME MOpPPHpPAMH, CpPABHUTENBHO
NerKo pacnaganuuMucs B meGeHL NpH BolBeTpHBaHKH, [IpH panbHelmem
paa/ioXeHHH NMOoPoAbl OCHOBHAS MACCA €€ paspyllaeTcs OBBIYHO HeCKONILKO
CH/IbHEee, M IMUNeHUNTOBLIe BKpPAN/IEHHHKN pelbe(Ho BLICTYNAKIOT HA IOBepX—
HOCTH KYCKOB, a4 B HEKOTOPBIX CilydasXx BolBanupaloTcs coBceM., Ha poBHBIX
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. MecTax cpead njolladM, 3AHATOH 3NHIelUNTOBLIMH nopgupamu, Ha No4YBe
HHOrAAa MOXHO co6paTh XOpolwHe nceBaoMop}o3el Mo JIeHUHTY,

. B mmxaielt yacTH OTHOCHTENLHO KPYTOT'O 3aNn&fHOro CKIOHA ropbl Kopky-—
Tal BCTPeYarTCs KOpeHHbie BLIXOAL! 3MHIeHUHTOBOTO NopdMpa, HacThio
apupoBoro, a 4HacThid C XOpolHMH (peHoxpucTamiamu snuneduura. [lon mMux-—
pocKonoM B NOpopax ua aTHX ofnaxenuit obfHapyXeHO NPHUCYTCTBHE MHOTO-
YUCNIeHHBIX MeNKUX SNuIefiMTOB B OCHOBHON MACCe BMECTe C MHKPOIUTA-
MU rmoneroro umarta, AdupoBble unHM GeaHbie BhIAE/IEHHAMH DA3HOBHOHOCTH
nopons! oOHApPYXHBAKT Cleb! WIAKOBOH TEKCTYPBI; MOJOCTH NOP BHIIONHE—
Hbl TOHYAHWMM arperaToM BTOPHYHLIX MHHEpAalOB CO CBOeOGpasHOH XHIKO—
paToil cTpykTypoil. [IaTHamMu paspuBaeTCs KAIBLHT.

Boiwe, Ha 3anagHoM ckioHe Kopkyrana, roe 3TOT CKIOH Ae/laeTCH Mo~
70X%e, nonagalTcsd riasibel Tyda, B HeKOTOpEIX H3 HMX CJIOHCTOCTE H Kjac—
THYECKas CTPYKTYpa BHAHBI COBEpUWEHHO OTYeTIHBO, Ho 6/HXe K BeplHHe
9TH NPH3HAKH NMOCTeNeHHO HCYe3aloT,

le6Genb snuieduHTOBOr0 MOppUpa M OTHACTH TYha WMHMPOKO PacnpoCTpaHeH
MO MOJIOTOMY CEeBEepHOMY H CeBepO-BOCTOUHOMY cKionam Kopxyrtana, noxo-
A8 OO cCaMoro nonHoxbs, rae B 600 M B ceBepo-3anafHOM HANpPABICHUM
OT BeplifHbi, NO-BHAMMOMY, cpenu a(dy3uBHEIX MOPOA ONATE BHICTYHAET
AedenuHOBLIt CHEeHHT B BHAe HeGoawworo natHa, PanooM ¢ BeIXogaMH THIHY-
HOr'o HedenHHOBOTO CHEHHTA MOAB/SAIOTCS BBIXOABI NMOPOA, XapaKTepHBIX AJId
KOHTAKTa He(penHHOBLIX CHEHHTOB H SMHIeHUHMTOBRIX NMOPJHPOBR = MATHHCTBHIX
HedeNHHOBLIX CHEHMTOB H TeX HeOQHOPOAHLIX MOpOA, KOTOpLIE BCTPEYalTCH
y nyskra X1 u K 1ory or xonMma 1X,

Ha pepumne KopkyTrana y TpHaHrynsuMOHHOM THpamuabl HabmionaoTrcs
oTAesnibHble BBIXOAE! M IVILIOBI MOpofAbl, TO COBEpUIEHHO adaHUTOBOH Ha Bul,
yepHoil unu Gypo#, To obHapyxuBapoweit Gollee WIH MeHee SCHBIE NPH3HAKH
KJIaCTHYECKOH CTPYKTYpbl By/Kanuyeckoro Tyda. Huorna sra crpysTypa
BHAHA TONBKO HA BBHIBETPE/bIX MOBEpPXHOCTAX KYCKOB, MHOTAA M B CBeXeM
UBNIOME MOXHO PacCMOTpeTh OYepTaHHs OGNOMKOB 6larofaps pasiHyHio B
OKpacke MX W UEMEHTHpYyouel Maccel; B TOHKOOGIOMOYHBIX pPA3HOBHAHOC—
TgX MHOTOa 3aMeTHa CHAOHCTOCTb. Tydsl BCerna TeMHO OKpameHbl, 4acTo
no4yTtH 4YepHbie, [lol MHKPOCKONOM B HeKOTOPBHIX OCKOJIKAX BHAHBI MHOI'OYHC—
NeHHble cjebl MeKUX KpHCTAaJIOB JeHudTa M CTPYKTYypa AMeeT BHi Oouel-
NndpoBoi, B OpYyrHX — THNHYHAS TPAXHTOBAHd CTpyKTypa. PassuTHe BTOpHYHO-
'O CepHIHTa H OpyTHe H3MeHEeHHs 3ATYIWEeBEIBAIOT MepBHYHYI0 CTPYKTYPY
Tyda, ocobeHHO B ero TOHKOOG/IOMOYHEIX Pa3HOBHOHOCTSX.

B joro-zanagHoM Halpap/eHHH OT BeplurHbl KopkyTana Ha NnoCKux Bep-—
WHHAX ero oTrpora, TaRywerocs no Hanpapnenwio” k xommy XIII,Bcrpeua-
0TCA WebeHb # MecTaMu HeGonbulMe KOpPeHHBIE BEIXOAB! TydoB smune#uuro-
BBIX nop¢upoB, & unoraa ¥ weSexb sBNOpdUPOBLIX PA3HOBHAHOCTEH,

3acnyxuBaT ynoMuHaHus HeGonsline BhiXoAbl abdysupHOM snunefuuTO—
BOil MOpOABI H& CEBEePO-BOCTOYHOM CKIIOHE paccMATpuBaeMo#f rpsael. 3To
cBoeobpasHad pasHOBHAHOCTB, MAKpOCKOMHYECKH Gollee MenaHOKpaToBasd,
yem oberiHo (N 326), Ona comepxHT pelkne KpynHble SMHMEHLMTH! H
MHOI'OYHCIIeHHble MellkHe Gellble NATHBIWKH; CJ/lerka ny3bIpHCTasd, H Ny3blpb-—
KH BRITAHYTHI, co3napbas BrneuyaTneHune ¢umouaanbHoit TeKcrypbl, [lon MHKpo-
CKOMOM BHIHO, 4TO MHOIOYHC/IEHHBIE MeJIKHe SNHNeRUMTH! 3MHIeHe3HpPOBaHbI
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aenenofi chiopofi; Gonee XpynHble 3amMemeHsl MofeBbiM wmartom, [lpucyrcr—
ByloT Taxxe (PeHOKPHCTAANE! NMONEBOro WMaTa, NPeBpAlleHHLIe B Arperatsl
ansbura, JTa nopona npencraenseT coboft, oveBHaAHO, Go/lee OCHOBHYIO
PASHOBHAHOCTEL HAWMX SNMUIEHUMTOBLIX NMopdupos.

lpn cmycke B nounmy, oraensmiouryio otpor Kopkyrana ot xomma XIII,
B HHUCMe KYCKOP H3MEHeHHOI'O SNMWIeAUuHTOBOrO nopdHpa BCTPeHYeHA CBOROG=
pasHag pasHOBHAHOCTB, MAKPOCKONHYECKH CBEeT/IO~Do3oBas, My3LIpHCTad,
[Ton muxpockonom Gea aHanusaTopa BHAHBI PeMKTHL TPAXUTOBO! CTPYKTYpPBI
M wnaxopofi, MHHIAneKaMeHHON! TeKcTypsl, [IpH BBenenun anajnnaaTopa aTH
OCOBEHHOCTH B NMePeKpHCTANIH3OBAHHOM TOHKO3EPHAECTOM arperare He BHOHEL,

B BocrouHoit M 10xHON HaCTAX ToOpbI Kopxyran ofnapyxusanorcs Tonbko
SNHAeHUMTOBbIE NOPYHPLI, TIABHBIM oGpasom B Bune webHa W H3pedka Ka-
MEHHCTBIX BhICTYNoB. llleGent cnyckaeTcs X BOCTOMHOMY MORHOMKBIO H O-
KpbIBAET HAXOAAWMECH 31ecCh ManeHbkue Gyropkd, B Bepxuux wacrax Kop-
KyTasa B webHe NPHCYTCTEYIOT SnUnehlnTOBLIE Nop¢Hphl NMPeHMYecTBeHHO
C TemHOH OCHOBHOM Maccolf. Y noaHOXbLE YacTo nomanawTcs KYCKH nopoaskt
CO CBeT/iofl pO30BO# OCHOBHON Maccol H GelbIMH Bbile/leHHSMH snunefug—
TOB HJIH, HAOOOPOT, C PO3CBLIMH BHIAENCHHAMH H Geofl OCHOBHOIL Maccoif,

¥ BocTousoro nonnowbs Kopkyrana, NpUMepHO B ] KM OT BeplHHEL,
OoGHapyXeHbl IpyGO3epHUCTLIE XKE/Ne3HCThIe NeCHaHHKH, BepofTHO, TPeTHYHHE,
Onu nosBAqKTCA cCHAYana ToXe B BHAe webHs, a 3aTeM, oCoGeHHO OWHee,
H B BHle KOPEHHEIX BhIXOAOB, CpeaM OCTATKOB TPETHHYHBIX MECHAHWKOB K
Oro-BOCTOKY OT BeplmHel KopkyTana BhiCTynaeT moBonbHO penveduuill xon-
MHK, BRITHHYTBHIl B CeBep-CeBepo-BOCTOYHOM Hampasnesuu, Ha BepUIHHe
€ro CpeaM NpeBpalleHHbIX B IVIHHY KAKHX~TO KOPEHHBIX MOPOd BBIXOOHT TOH—
kuht (0,4 - 0,5 M) npocioit kpemmicTOrO Cnamua. MpocTupanne sroro
nipocios cesepo~BocTouHoe (20), mamenme Beprukanbuoe, Ha BOCTOYHOM
CKIIOHe XO/IMHKA HMeeTcCH ApPyrof Takofl xe npocnoi ¢ TAKHM e KpyTBIM
NaneHHeM H CeBep-CeBepO-BOCTOYHEIM NTPOCTHPAHHEM. OueBnnHo, MBI HMe-
€M 30ecCkb [e/l0 C BbIXOAOM CHAbHO AWCNOUMPOB&HHON TOMUILH cradues, pe-—
poaTHO, naneo3odickux. Takum o6paaom, anech HaMeYaeTCs BOCTOMHAS rpa-
HHllA pACpOCTpaHeHHA BY/KaHWseckuX mopon MuwmMckoro maccusa,

Lentpankras u sananuas wacte Mwmmckoro maccusa
(exogo nymxron LIL VI

3HaunTenbHLIt Mo paamepaM yyacTok (okono 4 km B IWHPOTHOM HanpaB-—
nexun W Gonee 2 Km B MEpHAHOHANLHOM ), PACNONONKEeHHb B UeHTPAaILHON
HacTH TO# TPYNNLl XONIMOB, KOTOpAS NpPEACTABISET BLIXOLL! Ha TIOBEpPXHOCTh
eNOYHLIX MOPOM, C/IOKEH UEHKOM SMuIefUHTOBSIMH NMopdupamMu M nx TY=-
tdamu. YacTo mepasmmunmble no BHEWHeMY BHOY, 3TH NOPOABI OOpasyor
KOpeHHble BBIXOABI HA BepuHHAX GYrpoB H yceHBAaWOT meGHeM HX CKJIOHEL
Mzl mveem spech memocpencTeenmoe Tpojlo/KeHHe K 3anany Tex abdysns—
HBIX H TYQOBbIX MOPOA, KOTOPble, K&K MBI yKe BHAENH, craraor ropy Kop-
Kyran. Hekoropoe pasnooGpasie Bo BHeumem ofmmke nopoa, KpoMe Halu4dHg
XopownX (eHOKPHCTAMIOB SMHASHUMTE B HECOMHEHHO a(y3HBHEIX nopoaax,
3aMeTHOH CIIOHCTOCTH B Tydax H T.i., CO3QaeTCs eme BTOPHYHEIMH H3MeHe-
HHSAMH TIOPOA, NMpPHYeM OKpACKA W3MEHSIeTCH OT TeMmHol N0 CBeT/oil, BIIOTE
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po Genoi, OTnenbHbIME y4acTKamu, ocobeHHo B Typax, Habmiopaercsa Gonb-—
nias WM MeHbluas MMNpEerHauHs MHPHTOM,

| HeGonbwoii, Ho penvedHbll KOHHYeCKHH XonmuK | Ha BepumMHe yBeHYaH
KAMEeHHCTBIMH BBIXONAMH H Ivibi6aMH snunefiluToBOTo NopduMpa C MpeKpac-—
Ho#t aBnopgupoBoll cTpykTypoil. KpynHbie, MHorouHC/leHHbIe, Gelble ¢eHO—
KpHCTAa/NIbl 3a8K/1I0YeHbl B TeMHO-Cepoll OCHOBHOK Macce M MHOIAA MpPH Bbl-
BeTPHBAHNH penbedHO BLICTYMAIOT Ha MOBEPXHOCTH KyckoB. Ha nouse mHO-
o BLIBA/IMBIIHXCH OTAENBbHBIX NMCeBAOMOpPJo3 No NefuuTy.

Llle6esb snunefamToBOre MOpdHpa MOXHO NPOCASOHThL BO BCeX Hampasiie-—
HHSIX OT BepuIHHLEI TOr0 XOiMAa, HO K KYCKAM HecOMHeHHO# sddyanBHON no-
poAsl MPHMEIUHBAIOTCH H KYCKH afaHuTOBBIX M TYGOBHIX NOPOQ.

B 500 M x cepepo-3anany oT Xoima | HaXOAWTCHA BLITSHYTasS B WHPOT—
HOM HANpaplleHHH Cpana, Ha KoTopod ofHamaercs snuneluToBLifi nopthup
i Ty, oYeBHAHO, NMepeKpucTannMaobBannbifi, MakpoCKonnuecku sTo afaHu-
TOBAL, Cepad WM HHOTNA XeJATOBATO-Cepas, NMITHHCTO OKpalleHHad Mnopoaa.
[lon MHKpPOCKONOM BHMAHO, YWTO CTPYKTYPa NOpOAbl TOHKO3E€pHHCTAS, KpPHCTAal-

aoGnacTuveckas., B onaux crnyyagx xak 6ynTo pasnHuMMBl PEHKTHl KJIACTH-—

YECKOT'O CJIOXeHHs, HO B APYTHX —~ Cledbl MepBHYHON TpPaXHTOBO# CTPYKTY=-
pbl, OBunbHO pasBHBaeTcs I'paHaT, WHOIAA CKANONHT M 3e/eHas ciaiona, ob-
pasyomas CKOnJleHH ¥ 3epeH racTHHrcura. Bo Bcex ofpasuax moxaio moa~
METHTE B/IHgHHE KOHTAKTAa, H, AeHCTBHTE/IBHO, YXe B HH3Yy CEBEepHOI'0 CKJ/o-
HaA MM Y MOAHOXbS 9TOi rpdanbl NogensioTca obHa)eHHs Gollee THIHYHOIO
oproporoeuka (c nedenuHom), a 3aTeM M He(e/HHOBRIX CHEHHTOB; KOTOpEIE
TAHYTCS 3AeCh MOJIOCONH B IHPOTHOM HaNpaB/IeHHH.

Mo manpaBnenuio ot xonma 1 x xonmy VIII mabmiopaercs na BoaBbuueH-
HBIX MecTax webGeHp Gonbuedl YacTbio afaHMTOBHIX MOpOA, KOTOPBIE MOTyYT
BGBITH Kak HaMeHeHHOH a¢dysnBHOM nopopoil, Tak H H3MeHEeHHHIM TydoM,

Ha xonme, Haxopsmemcs nocpenune Mewpy nysxramu 1, I u VI, s
750 M Kk cepepo-aanany oT MOCHEAHErc UMewTCs Hefonbume KopeHHble
BBIXOAbl nopoGHoi mopoasr, cepoft, adamuTOBROH,C OYEHb HEPOBHLIMH TpellH-
Hamu, [lopg MuKpocKOnOM nopoga NpeacTaBisieTCH CKopee TydoM CoO cllefamMu
KnacTH4YeCKo# cTpykTyps! ¥, xax OyATO, CNOHCTOCTH.

Bauxe x xonmy VIII, sa BepmmHe sTOro XonMa M Ha €ro CK/IOHAX TOXe
PasBuTH cephie adaHATOBLIE TOPOAbLl, MPHPOAA KOTOPLIX B GONLUHHCTBE CIy-—
4aeB OCTAeTCH He COBCEM SICHOH: MoxeT 6BITh, 5TO PasHOBHAHOCTE adupo-—
BhIX snunedmMTORBIX MOpdUpoB, MOMeT ObLITh - HaMeHeHHblIe Tydel, B oGna-
MeHuax y BepumHbl xonma VIII B nopoanax obGHapyxmusalorcs Goslee scHbBIE
TNpH3HAKH TY}POB: HA' BBLIBETDEJILIX IOBEPXHOCTHSX KYCKOB NOBOJIBHO SCHO BHA-

Hbl cneasl o6IOMOYHOT'O CTpOeHusA, B ofmeM OOBoMBHO rpybBoro. B ceemem

HafoMe Nopona coBeplieHHo ajaHnToBas, GoNee WIM MeHee TeMHAs, cepas.

 Hanom paxoBucThil, nepexoasiumit B HepoBHELH, 3aHOZHCTHIL. B nocrennem

Cilyyae nopoaa npuo6peTraeT HEKOTOPOe CXOACTBO C KPEeMHHCTHIMH MOPOAAaMM.
HaonupobBatHblil BLIXOA SBHOH ByIKaHHYeCKoH GpexkYMH BhICTymaeTr B

800 M x BOCTOKY OT nynkra VIII. lle6rem adanuToBOrO SNuAeku¥TOBOrO

Tmop¢upa nam Tyda ycesHb! M moforme 6yropku k Boctoky or mymxra VI,
Ouenn wHTepecHsl ofHAXeHHS HA XoiMEKax okoio nyukrta [l. 3neck o6-

HapyweHsl oUeHb penkue ana Mmwmckoro maccupa hoHonuToOBHIe NoOpdMphl,

B KoTopbiXx GeHOKpHCTAnNns! nefinuTa NpeBpamledkl B HACTOSWHH ncesaonei—
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IMT M3 Ka/lHeBoro mofeporo mmarta M Hedenmsa (Ne 224), 3to MoxHO 38—
METHTb A&MXe HEeBOOpYMXeHHbIM I'JIa30M HA BBIBETpEe/IbIX MOBEepPXHOCTHAX CTa-—
pLIX PacKoJ/ioB, NMPOXOAAWHX KaK Hepe3 OCHOBHYIO Maccy, TaK H yepea fe-
HOKpHCTanael, Ha BhIBeTpenbX MIOCKMX packonax (GeHoKpHCTANNIOB SICHO
BHOHO pasafiMue Genoro noieBporo wmnara, TPyAdHee BhblBeTpHBAKOWErocs, H
rony(oepaTo-ceporo HebhenuHa, fierye BhIBeTpHBAuWerocs H nosroMy obpa—
aypowero yray6nennsd, CTPYKTYpPHEIE COOTHOLWEHHS MeXay HedenauHoMm u no-
NeBLIM WMATOM B NMCeBJofefuMTaX AOBONBHO pasHoobpasHbl. UpesBrhiuaiino
HHTEpPECHBLIM H BAaXHBIM 06GCTOATENLCTBOM SBIASETCH To, YTO HedelMH HHOrAA
ofpasyer Tonk#e (g0 1-2 MM TOMmMHMHOM) KUIOUKH, NepeceKanluye OCHOB—
Hyi0 Maccy nopoabl, OHH TOXe XOpoWo BHMAHEI Ha POBHBIX IOBEpPXHOCTSAX
KyckoB, 6Goflee W/IH MeHee BbIBETpe/bIX, B BuAe yrnyﬁ.ﬁeunux 6opo3nok,
Paameprr denokpHCTaNIOB NCeBOoNedLHTa B STHX OOHAMEHHAX NOBONLHO
KpynHele, A0 1 cM ¥ Gonblue, HO BE/IHYHHA HX MEHSETCS B PAa3HBIX MECTaX,
H pacnpepefleHbl OHH HepaBHoMepHO. [lon MHKpocKonoM BHOHO, 4TO CTPYK—
Typa OCHOBHOH MacChkl MHKpPOKPHCTA/IOD/AcTHYECKasi; B COCTaAB €e KpoMme
noneBoro Wnara BXOAMT HedeauH; cienoB GuiBuiedl MuxponmtoBoil (Tpaxmu-
ToBO}) CTPYKTYpH!, Tak XapakTepHoll nns naumx spbysuBnbiX nopop, B

Heil He s3aMeTHO; HabmiopaloTcd NceBnoMopdo3bl U3 GHOTHTE 10 HEGONBUHM
beHoKpucTaniaM UBETHOI'O MHHEpana.

Takme nceBnonefuUTOBbIe NMOPQHPHI BLICTYNAIOT HAa BOCTOYHBIX XOJMHMKAaX
nyuxra [I; na cepepo-cananHoM, OKONO THOMYHBIX OCEBAONEeHUMTOBBIX NOPOA,
BEICTYNAeT MopoAa HHOro BHoa. 3TO TeMHag Nopoda C MHOIOYHCAEHHBIMH
menkumu (no 1 MM) deHOKpHCTanNIaMH MOHOK/IMHHOI'O NMHPOKCEHA H OTHOCH—
TenbHO penkumu,eue Gonee menkumu (Mmenee 0,5 MM) KpuCTamiamu smH-
nefinwra, [lo pacnonoxenuio ¢eHOKPUCTAUIOB ABruTa aametHa dquiionpanbHad
TexKcTypa nopoabl, [lonl MHKpDOCKONOM BMAHO, YTO KPHCTA&/NIOB anuitefiuura
3HAUYMTeNbHO Gonbwe, 4eM KaweTcd NpH BH3YanbHOM HaOMwONeHHH, H OHH
Gonplueit wacreio mmetor 0,15 - 0,3 MM B nonepeunnke. Bcerpewatorca
TaKXe OTHOCHTeNnbHO Kpymueie (mo 0,1 MM) kpucrannuku marserura, Oc-
HOBHad Macca TOHKO3epHHCTas, 6orarasd Me/IKHMH YewyHKaMH 3efleHo#H
Ciiofibl ¥ 3€epHLIIKAMH MAarHeTHTA.

[lannas nopona, o4eBHAHO, SB/ASETCH TEM Xe SMUIeHUMTOBRIM NopdHpu-
Tom (meramopduaoBaHHRIM eRUMTHTOM), KOTOpPH Gbul ofHapyxen Ha -Byr-—
pe mMexay xonMamm X1l u 1X, raoe sra nopona nepecekaercs AaiKamMu
snuelunToBoro nopdupa. MoxHo OONYCTHTE, 4To okono mynkra Il sra
nopoaa ofHa)aeTcs H3-Mon MOKPLIBAIOWAX ee NceBaoneiuuToBEIX nopdHpoB,

B 6mmxaliumx okpectHoctsx xonma Il ma BosBRNueHHEIX MecTax BCiOAy
Habmopaercs WebeHb anuleldlMToBOro nopdupa, Goflee WM MeHee H3IMeHeH—
HOrO, CpedH Hero nonagalpTcs M Kyckn Ty¢a. Ha saman or nyskra [l of-
HaxeHHa GbICTPO HCYEa3AKT MO MOWHLIM MOKPOBOM 9/1I0BHA H AE/IOBHS,

Bl K OK K
Ha sor or ropel Kopkyran pacnonaraercs OOBO/NbHO pacwWieHeHHas Ipyn-—

na Xo/iMOB, C/IMBAIOMMXCH B OAHY, HECKO/BKO BBHITSHYTYI0O B MePHOHOHAILHOM
HaNpaB/eHHH BO3BLIUEHHOCTb, NpHMbuIKaiomyo Kk Kopkyrany Hanonobue ero
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oTpora. 3Ta BO3BLINIEHHOCTL KPYTO CIyCKaeTCs Ha IOro-BOCTOK, K OO/HHE
Aumn-Casi, u MMeeT Takxe KpyToH samaasvit cknodH, OHa AOBONBHO CHJILHO
pac4/leHeHa MEe/IKHMH JIOXKaMH.

Kpyroit, BBepxy ckanucTblif, 3ananHblfi CKJIOH CJIOXEH MEJIKOS3epHHCThi=
MH He(de/IHHOBO—~CHEHHTOBLIMH NMOpdHpaMH, o6BIYHO C KPYNHEIMH NMOPOHPOBLI-
MH Bblie/leHHaME TaGiHLl MoJIEBOro IUMATA WIM OKPYITIBIME NETHaAMM I[ICeBAO—
JNedMTa, HHOrAA C TeMH H OPYTHMH BMecCTe, OTO CBeT/Io-Cepkhle MOpodbl,
ABHO MeJIKO3epHHCThIe, C JIeHCTOBHAHBEIMH OYEpTAHHAMH KpPHCTAI/IOB MO/IeBO—
ro wmara. Hedenun Xopouwo BHAeH HA BEIBETPE/LIX NOBEPXHOCTHX,

Beixoabl 9TOH NOpoABl TAHYTCS CKAMHCTBIM IrpeGHEM BBEpXy CK/OHa M,
Mo—-BHOMMOMY, MpeACTaBNqaloT coboit obHaxeHusa gaiftky, MOWHOCTBE KOTOpPOH
6onee 10 M, Hedenunobo-cHeHHTOBLI MopdHp obllagaeT napanienenunenanb—
HOM M HMHOrQAa MIHTYATOH OTAENbHOCTBIO, CleaAywileHd TEeKCTYPHLIM IIIOCKOC—
TaM nopogel, [lageHne rnapHoli TeKCTYpHO# IUIOCKOCTH, BepOATHO, corjac-
HOEe C najeHueMm Bceill pgaiku, - KpyToe, 3anaaHoe. Bnixoa Aaiiky Ha nopepx—
HOCTBb NMpOC/eXHBaeTcd MOYTH Ha 1 KM, HO B cepeiuHe OH NpepelBaeTcs, H
OBe OTOeNbHbIe 4acTH rpefHs HedelHHOBO-CHEHHTOBOr'o nopdupa HecKOIbKO
CMelleHsl OTHOCHTEeNBHO APYT Apyra,

MukpocKkomuueckoe HCClelOBAHHe HECKONBKMX 06pasnop HedelnHHoBO-
CHEHHTOBOT'O TopgHpa, obpasyowero sTy naiiKy, Nokas3ano, 4TO B pasinu-
HBIX MecTaX Mopoda HeMHOI'0 HeOoAMHAaKOBa, XapakKTepHEle NMOp(HPOBbIE Bbi—
nenenns oObMHO XApnACHGANCKHX ABOMHHKOB KANIMEBOT0 NONEBOro WNaTa Ha-
XOOWIHChE B MEJIKO3EePHHCTOH OCHOBHOH Macce, HMeluei IPaHylHTOBYIO,
MOPAHYHYIO CTPYKTYPY M CoOCTOsuleli CylWecTBEHHO M3 MOJeBOro linara H
HedennHa; NOCHeHHl YaAcTO 3aMellaeTCs AaHaJILOHMOM, HHOla Arperatom
GecupeTHO# chioasl. PAadBHBASTCH TAKKE KAHKPHHMT B OTASNBHLIX NOBONLHO
KpYNHEIX 3epHax. llBeTHrle MuHepankl — TacTHHICHT H 3efeHas ciiona, Kpyn-
Hple BHAeNeHus PACTHHICHTA OGBLIMHO MepenoNHeHb! NOUKWAMTOBLIMH BPOCT—
KaMH calH4YeCKHX MHHepalloB H HMeKT BHA pelleToofpaaHelX nopgupobnac—
ToB. XapakTepHBIMH TpUMecCHMU SABNAIOTCH I'paHaT u quuoopur,

[pyras nono6uasa mosoca, HAM Aalika, MPOCIEXHBAETCH BOCTOYHEe, Na-
pajnlenbHo onucauHoii, Mexny Heil B mepBoif HA KAMEHHCTHIX MAlEHBKHX
6yropkax BBICTYNAlOT TOXe HedelHHOBO-CHEHHMTOBLIE MOpPGHPHI HIH TOHKO3ep—
‘HHCTBIe NATHHUCTHIE HedenHHOBhle CHeHHMTHI, [loq MHKpOCKOMOM BHOHO, 4TO
9TH MOPOABI MEepeKpHCTA/NIH30BaHbl; OOMILHO pPa3BHBAIOTCH KAHKPHHHT M
ckanonuT. B pacnonoxeHHH BLIXOAOB STHX NOPoAd MOXHO MOAMETHTbL, YTO
OHM TpPYNOHPYIOTCA B pdadbl IWHPOTHOIO HAampae/leHWs, Npencraends coboif,
~MoxeT 6biTh, nonepeuHsle naliku, Mexay aTHMH BhIXOOAMH Ha NOYBe B BH—
[e OTaellbHBIX I'plG, pexe HeGobLIHX KOPEeHHEIX BBICTYIOB NpOINsAbIBaeT
yxe gpyras, cllerka rieficoBunHas M Kak 6yato cMmgras nopona - 6Gonee
TeMHas, cepasi, apaHuToBas. ITO M3MEHeHHble SNHIeAUNTOBLIE NMOPdHPLI
(opToporoeuku), kakue BCTpeualoTCs M B APYrHX MecTax maccuBa., K iory,
HA CKIOHe T'HeHCOBHOHAS TeKCTypa, HMelomas HHOMAA BHA “BoJIOKHHCTOH”

( flasserstructure ), cCTaHOBHTCA OTYeTIHBEE.

B umxHefi yacTH 1©Oro-BOCTOYHOI'O CKIIOHA OMUCHIBAEMON BOSBBIILEHHOCTH
(nynkr VII) MoxHo Grulo mabmiofaTh, YTO CpedH TAKHX TEMHLIX IHe#COBHA-
HBIX OPTOPOI'OBHKOB 3a/IeraloT NolfocaMH MeHee H3MEeHEHHble SNHIedlHTOBLIe
nopdupel, y KOTOphIX coXpaHwics obwuuit obnuk sddysusHoli nmopoasl, HO
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KPHCTa/Ibl aMuneduuTa coapileHsl ¥ npespamedsl B Genble MHH3OBHAHbIE
OYKH, 3aK/IIOYeHHble B TeMHO-Cepoll ocHOBHol Macce, [losBngercs KaHBAXK
cMmatug. [lpocTupanne BHITSHYTOCTH NePOPMHEPOBAHHEIX Takum obpasom de-
HOKPHCTA/IVIOB M BO3HHKAIOUEr'o B MOpoAe KIMBAXA B ONHCHIBAEMOM MecTe
MOYTH WIMPOTHOE, :

Bcsi BocTousas nonobHHa onuceiBaemolt poapbimentocTd (mymkT VII)
cloMeHa snuneunToRBIM nopdupoM. Beixons! ero nomagamoTcs Ha BeplMHAX
6yropkoB Gmuxe K BOCTOHHOMY KPYTOMY CK/IOHY ¥ 4aCTHI0 HA CAMOM 3TOM
cknoHe. B ornenbHbIX MecTax agech TOXe 3aMeTHa AedopMaunsg SmuIedunH-
TOB, NMpeBpauleH#e HX B JIMH30BHAHEIE O4kH, B nporuBononoxHocTE TOMY,
YTO Mbl BHAENH paHee, HANpAB/IEHHE BEITAHYTOCTH HX 3[eCk NOYTH MepH-
AMOHANBHOE, 4

Ha 6onbuwe#t wacTu muowann 3TOrO y4acTKa snuieludaToBbifl nopdup
MOMHO BHOETH TO/NBKO B BHOe MeOH#A, YCEeHBAKOWero CKIOHB! M BEepIUHHEI
oTAeNBHLIX GYrOpKOB, KOTOphle H3-34 OTCYTCTBHS KOPEHHBIX BLIXOAOB MOJY=
yaor cBoeobpasHbi®t "raankuit” BHA, OTAMYAIOmMA HX OT TeX Y4YACTKOB, rae
PasSBUTHI 3EPHECTHIE nopofnl. Taxofi PAA MMEeeT NOBEPXHOCTL Nalee Ha ce-
Bep BmaoTh Ao Kopkyrana, Snuneituntopkit nopdup umeer muGo oGuMHLLR
BHO C TeMHO-cepoli oCHoBHON Maccoilt, nu6o nobGenepuwm#t WIH PO3OBATHIMN.

Y BOCTOYHOIrO MOAHOMXBS OMHCAHHON BO3BEHIUEHHOCTH B €e IOXHOH YacTH
pacnonoxeH HebGonbluok 6yrop. Ha Hem Taxxe HaBmonaercsa mweGeHb snunefi-
uxroporo nopdupa, Bokpyr Gyrpa Ha mouBe MHOIO SNHASHUMTOB, BLIBANMB—
WHXCH W3 NMOPOALI NMPH ee BLIBEeTPHBAHMH. SnunefiuuTobBsle nopdupkl agech
NpeHMyecTBEHHO OCBeT/IeHHble, cepoBarTo-Gerible MAH PO30OBLIE,

Bauxe x nory Ammn-Cait, 8 500 M oT NonHOXbS ONHCAHHON BO3BEILEH=
noctr (VII) naxonsrcs meckombko obocobnenHux Xonmukos, Ha Bepumze
3anaqHoOro, UMEIWero OOBOMNBHO NPARHALHYI0 KOHHYecKyw dopmy, uMmeeTcs
mebGeHb smaedmuToBoro noptupa. Ha 6Golee BOCTOYHBIX OGHAXalOTCH B BH—
Ae GONBIHX I'VILIG yXe TPeTHYHble I'pyGO3epHHCTHIE MeCHYaHHKH, 6ypble,
WeslesucThle uinu Genvte, Kpemuuctele, [lon MHUKpOCKOMOM BHAHO, YTO B
CTPYKTYPHOM OTHOWIEHHH OHH TOM1ECTBEHHBI,

K ceepepy oT nonHOXbf YNOMEHYTOrO KOHHYECKOr'o XONMMUKA M 3anaigHee
BBLIXO/IOB NeCYaHHKOB HA POBHOM MECTe BEICTYNAIOT HeNpABHIILHO OKpYTJible
rabiGel ypanuToBoro nopgupura. 3To TeMHad, 3elleHOBATO~cepas mopoga
Cc HefonpumMMH QeHOKpHCTAa/l/aMH ypandTa B abaHHTOBON OCHOBHON Macce
C HepoBHBIM uanoMoMm. llog mMMKpockKonmom BHAHO, ¥WTO BO MHOTHX (eHOKpHC-
Tannax COXPAHHIHChH OCTATKH MOHOK/IHHHOI'O MHPOKCEHa, MpeBpamanuerocsd
B ypanuT, 3eneHbli xnopuT M 6ypylo cipiony. OcHoBHas macca COCTOHT H3
anb6HTH3HPOBAHHOTO IMIATHOK/IA34, ypanuTta, GHOTHTa, XIOpHTA H SMHAOTA.
B crpykType ee Moxuo paccMoTperb penMKTH! GhIBIIEH MHKpONONEepHTOBOR
(MukponuabasoBoit) CTPYKTYpSL.

HHBL H B C e ra

K ioro-aanany oT Tonkbko uTo onucanHoft Boaesmuenuoctd VII, sa npa-
poit cropoHe Aumn-Cag, pacnoioxeH Xxopowo ob6oco6i/leHHbI XOAM, NOQHH-
maommiica Ha 30-35 M man Aumn-Caem ¥ Ha 15-20 M HAD CBOHM CceBep-—
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REbIM NoOHOXbeM. XapakTepHa obwas dopMa Xonma, npubnmxampmaacs K
OYepTaHMAM Cepla WM NOAKOBBl, OTKpEITON Ha lro-sanan, Takag dopma
ofycnoBlieHa IeONOTHYECKMM CTPOSHHeM XojiMma: ero Gonblias ceBepo-BOC—,
TOYHAH YaCTh H MEHblIag Kro-3amaiHas CIIOXKEeHbl PA3NHYHBIMY MOPOAAMHE,

I'naBHas Macca xonMa cllOXeHa TOHKO3epPHHCTO#H, MHoroa nop¢HpoBHA-
Holt, TeMHON MeraMopduiecKolt Mopoaoi, NOBOMLHO Goraroi, KAk BHAHO
HEBOOPYMEHHEIM TI'71830M, HepABHOMEpPHO pachnpefeeHHbM 6GuoruToM, HepaB-
HOMEepHa TaK¥e W CTPYKTYpa NOpofkl — OT NouYTH adaHWTOBOH N0 ABHO 3ep—
#ucrolt, MHOrma mo cTpykType nopoaa HANOMHHAET T MATHHCTHIE KOHTAKTO—
BOo-MeTaMopduyecKse Nopoabl, KOTOpble MElI BHAENH .y KOHTAKTOB anunefi-
UHTOBHIX NMopdupoB ¢ HedelMHOBHIMH cHeHMTami. HMapenka HabaionaioTcs
TOHKWE JXWIKH, CJIOKEHHLEIE TO CBeT/bIMH, TO TEMHBIMH MOpoaoo6pasyio—
MAMH MHHepanamu, B pasnoBugHOoCTaX ¢ nopdwpoBunHo#l CTPYKTYpolt B Bbl-
RENeHUsx TNpHCYTCTBYeT TO MojieBolt mwmart, To upeTHo# muHepan. [lo BHew-
HeMy BHOY 9Ta TIOPOAA HEOAWHAKOBA B pA3HEIX MecTaX, Ho pasofpaTbcs B
pacnpenesieHHH BCeX €€ pasHOBHAHOCTe#l TPyAHO. MEKpocKonmdeckoe HCClie—
AOBaHMEe NOKAa3LIBaeT, YTO B CYMHOCTH MBI HMeeM [ell0 C OOHOH M Toi Xe
MeTaMopdHuecKoit NMOPONOR M HTO HET OCHOBAHWA BLAGNATH BCE MejKue
pasHoBHAHOCTH, Bce oHM COCTOST HMa KalueBoro mnofeporo uwmara, Hedeinu-
Ha (uspenka amanpuEMa), sUHpHH—-aBrHTa, GHOTHTA M rpanatra, OTHOCH-
TeNbHOE KOMMYeCTBO CAMMYECKHX M (GeMHYeCKHX COCTABHBIX HacTell CHIbHO
BapbupyeT, CTpyxTypa rpanoGiacTHYeckas, MO3apdHas, XapakTepHoO He—
PaBHOMEpHOe pACHpefe/ieHAe MHHepanioB, ofpas3youmX cpocTks. He ocra-
HaB/IMRasACh Ha MoApofHOCTHX, MOXHO OTMEeTHTh, YTO BCe STH Pa3HOBHA-
HOCTH SBJISIOTCS CKOpee BCero KOHTAKTOBO~MeTaMOp(HYeCKHMH OPTOPOTOBH—
KaMH, HMelMMHA Me/oyHo#l coctaB, Ho Gonee GorarbiMH ¢eMHYECKHMH MHE-
. HepallaMH, YeM OpPTOPOTOBYKH, NPOMCIESANEe M3 THNHYHLIX (POHOMMTOBBLIX
nop¢upos,

Ha ceBepHoMm ckione “Kamennoro 6yrpa” B ero HuxHe#t 4acTH OpTo-
POT'OBHKH MepeMealoTcs C HeCKO/IBKMMHM nojiocaMu Gonee CBET/BIX TOHKO~
SepHUCTBIX He(eIHHOBbIX CHeHHTOB, HHOIAA C NATHAMH INOX0 OGpa30oBaHHBIX
ncepponeituyror, [log MHKPOCKONOM BHEAHO, YTO 2TH MEKO3EPHHCTHIE He-
denunobrle CHeHHTH peako 06safaloT CTPYKTYPOH C OnpefefieHHO BblpaeH—
HBEIM HAMOMOPG¢H3MOM MOMEBOr'0 LlaTA MO OTHOWEHHI K HepeluHy; yame
.-FopHas mopoaa HMeeT BHA MOBAHKH H3 3epeH 3THX MHHepaloB, T.e, dBig~
eTcq NepekpucTannuaopanioil, Oyenb XapakTepHa HepaBHOMEpPhOCTH 3€PEeH.
LBetnsie mMuHepamnbl: GHOTHT, 2THPHH~-ABLUT, FACTHHICUT; XAPEKTEDHLIO
MHHepasnel: IpaHaT # (uioopHT. HHOOAa TpyaHO yKasaTh onpejefeHHble OT-
JIHYHS 9THX TOHKO3EPHHCTHIA He()elIMHOBBLIX CHEHHTOB OT BMelaiollHX OpTo-
POT'OBHKOB, ]

Ha wmaoMm cknore “Kamensoro 6yrpa” B ero Humsell HacTH cpenH Tex
e OpPTOPOrOBUKOB NMPOXOLHT NHONoca SBNOpGMPOBOM MOPOAsLL C KPYTIHBIME
(oo 0,5 cM) deHoxpHcTamIaMK Ceporo H eJTOBATOTO Ka/lleBOro NONeBOro
umara B cepoil adaHHTOBON OCHOBHOH MACCE C HepOBHbIM H3JIOMOM, 3a-
MeTHa TOHKas BKpAN/IEHHOCThL MHpHTA. Jlod MHKPOCKONOM OCHOBHAs Macca
HMeeT BHA MepeKpHCTANTH3OBAMHON, UBeTHOR MuHepan - CHOTHT; MNOBONIbL-
HO MHOr'O anaTira; B CpPocTkax ¢ GHOTHTOM M MArHEeTHTOM MONAafalluCh
QepHBIUKH KOpYyHAA,
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Bca Tonma ropeeix mopon, caaraompx 607bLYIO, CEBEpPO-BOCTOYHYIO
yacThk “Kamennoro 6yrpa”, uMeeT NMOYTH WHPOTHOE CeBep-CeBepo—-BOCTOY—
Hoe (700) ApOCTHPAHKE ¥ TAfeHHe, CPABHHTENIBHO KpyToe Ha jor,

OyeHyp WHTEpecHble OOHAXEHHd MOXHO BHAETH HA OBYX XOIMHKaxX K ce-
Bepo-BocToky ot “KameHHoro 6yrpa”, Memiy HHM H KPYTHIM 3anafHbiM
cknonoM BoabmmuenHoctn VI, Ha cesepuom M3 HEX c XapakTepHo#t raag-
Koii MmoBepXHOCTBIO HabogawTcd Hebonbiune IIbIObI H OBHABHBIR mebeHb
no6enepwero snunefiuaToporo nopdupa ¢ ¢eHOKPHCTAIIAME KalHeBOTo Mo-
JIeBOro wmara,

CrpoeHHe IOXHOIO XOIMHKA C HEGONBUWNMH KAMEHHCTHIMH BRICTYNaMH
Bbonee choxtice, OCHOBY ero CoCTaBiIdliOT T€ Xe MeTaMopduieckue Mo-
ponsl (oproporoBuku), KoTopele cnarapor raaeHyilo maccy “Kamennoro 6yr—
pa”. B cepepHoll 4aCTH XO/MMKa BLICTYNaeT AOBONILHO CBoeobpasHas 3ep—
HUCTA" MOpoAa, KOoTopas MAKPOCKONWYEeCKM NMOXOXa HA WenouHylo ratbpo-
HAHYO MOPOAY, COCTOAWY M3 MOMeBoro wnata, Hedenusa # UBeTHHIX MHHE =
pasoB. MoxHO moaMeTHTb, 4TO IOpHAas MOpoAAa MepeKpUCTAUIH3oBaHa W ee
3epHHCTas CTPYKTypa €BlsieTcd Kak Obl peimkToBo#, HHorpa sameTHo opu-
©HTHPOBAHOE PAaCNO/IoXeHHe 3epeH CBeT/IbIX H TeMHEIX MuHepanos. [lon
MHKpPOCKOIOM OGHAapyXHBaeTcsd, YTO 3Ta 3epHHCTAg Nopoda sBlISeTCH BCe
He MeTamMopPHYecKoll M npenctapngerT ocobyl pasHOBHAHOCTH OPTOPOTOBH-
Ka. B ueHTpanbHO# HacTH XO/IMHK& OPTOPOT'OBHKH SBILIOTCS cepoil adanu—
TOBO# mOpoAo# C OoYeHb HEPOBHEIM H3joMoM. [lod MHKpockKomoM BHAHA ee
rHelicoBHaHAd TEKCTypa H pa3BHTHE KPYNHBIX 3epeH ckarnonura, LsetHoi
MHHepan - GHOTHT, pexe pelleTKOBHAHLIE KPYNHEIe 3e€pHa TacTHHI'CHTA,

CpeAr 3THX OPTOPOrOBHKOB IPOXOAST [BE WHPOTHEIE MOJIOCHl, MO-BHAH-
MOMY [AUKH, TOpHOA MOpoAB!, NoXoxel no Buay ua deprycur (Ne 297),
Makpockonuyeckn TO NATHHCTAas Nopona, Okpyrasie, pPenko BOCHMHYTONb-
Hble CBeT/Ible NMATHA T'YCTO PACHOJIOXEeHb! B TEeMHOR MEenKO3epHUCTON OCHOB-
HoH Macce. [larHa, sBasIOWMecCs, OYEBHAHO, NMCEBAONEHUATAMH, HUMET pas-
mepsl or 2-3 MM M modtH go 1 cm, obbiyHo 4-5 MMm. [loa MEHKpoCKomom
BHOHO, YTO MCeBOONedUHTH! COCTOAT M3 KAMHeBOI'o MOJeBOoro WmaTa H He-
denuna c uapefka nonagammMMMHCd B HUX UBETHEIMH MHHepanamu., B npo-
MEXYTKaxX MEeXAy NCceBlonefUNTaMH HAXOAATCH Te e CaluYeckHe MHHepa-
bl ¢ GOMBIIHM KONHYeCTBOM DACTHHICHTA, CBETI0-3€/1eHOro arHpHH-aBri-
Ta, GHOTHTA W SHAYNUTENEHOI'O KOMWYEeCTBA CHILHO OKpauleHHoro 6yporo
rpadara. MomHocTs xaxnao# u3 3THX naex okono 5 M. Oru nepecexaioTcq
MEepPHIMOHANBHLIMKE fAaliKaMK aniuTa CBeTno—-poaceoro nserta, HaGmopanock
COBEpIIEHHO fICHOE nepecevdeHue geprycuTonoaoGHON MOpoAb! anfuToM, He
oCcTapBnsoOlee HHKAKHX COMHEHHH B 6oslee MOOOOM Bo3pacTe NOC/enHero,
ANJIMT COCTOMT MPEMMYIIECTBEHHO M3 CBETI0-PO30BOI0 KATHEBOI'O MONEBO—
ro umarta; KBapl 3aMeTeH TOJBKO B LEHTpalbHoi yacTH naik; B Gonee
TOHKO3EpPHHCTO!H TNMOpoAe H3 KpAeBHIX ee YacTell HeBOOPYXEHHBIM IIa30M
KBaplu He BHAeH, B annure BcTpeualorcs peAkHe 3epHa M NYYKHM 3e/leHOBa-
To—Ceporo am¢ubona. [log MHKpocKonoM OGHapy®HBAIOTCH elle MHPOKCEH M
chen. Tlonobnas e annuTOBRAs MOpoda CjlaraeT ¥ OKOHEYHOCTH Hr0-BOC—
ToyHo#i nonosunn “Kamennoro Gyrpa”, raoe ee obHaMeHH:S KpPyTO CNycKaioT—
ca B por Ammn-Cait,

IOro-zanankaa nonosusa “Kamensoro Syrpa” seaseTcs xak 6bl BHyTpen-
Hefl dacThio TO# NOAKOBEIL, K KOTOpo# mo dopme npubnuKaeTcs 3TOT XONM,
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3Ta BHyTpeHHAS 4aCThk, T.e. HHXHAS YACThb Oro-3arajHoro CKIoHA, CJOMEeHA
BEepHHCTBEIMH MOPOAAMH O4YeHb HEeNOCTOSHHOI'O COCTaBa: OT COBEpUICHHO
cBeTbIX GenbiXx CHeHHTOB M Gojlee GOraThiX UBETHHIMH MHHEepalaMH MOHLO-
HHTOB N0 COBCEM TeMHBIX MelouHBIX rat6pouabix nopoa (ocobeHHo B 3a-
nanHolt yactu)., Bo Bcex sTux moponax B YHC/e UBETHBIX MHHEpAJIOB MOC—
TOSHHO NPUCYTCTBYeT OMOTHT. I'71aBHBIMH COCTABHBIMH YACTHAMM SB/SIOTCSH
TAKXe Maruoknas, Kenueppii monepo# wmnar, CBeTNO-3e/leHbl NMOPOKCEeH H
p DO/lee OCHOBHBIX THIAX NOSBAGETCH ONMBMH., TAakKue MOpoabl BHICTYNAIOT B
BHOE OTAENbHEIX I'Mbl6, HeGOMbLUIHX HarpoMoxnenu#i 3THX bl M peakHx
KOpPEHHBIX BEIXOAOB, BeciiefcTBHe H30MMPOBAHHOCTH BLIXOAQB B3AWMHBIE OTHO~
IWeHUs pA3HOBHOHOCTEH M Mepexodbl MEeXAy HUMH HaGMonaTh He yaaeTcs,

Mexny nsiomankio, Ha KOTOpoO# BEICTYNAIOT OTAE/BHEIE BLIXOAB! BCEX
STHX mopoa, ¥ ofHaXeHHAMH OPTOPOTOBHKOB, clarapownx “KamenHsit 6yrop)
Ha MOYBe B pANe MECT MOXHO BAAETH NOBONLHO ofOHNbHEHE mebeHb Gomee
MEJIKO3epPHHCTBIX CBeT/bIX CHEHHTOBBLIX NMOpdHpoB, GoNee HIH MeHee H3Me-
HEHHBIX, DTH JXe CHEeHHTOBble MOopPPHPE! OTPAHHYHBAIOT ONHCAHHBIE 3€PHHC—
Thle WenouYHbie NMOpPOALl C 3amaga.

B uummxueit uactu wro-sanannoro ckiona “KamerHoro 6yrpa” aepHHCTHIE
e/loYHEIe MOPOoABl, O KOTOpHIX GBUIO CKas3aHO Bhile, NPOPe3aHbl OTYETIHBO
BBICTYHAIOUWMMHA OAaifKaMH AIKTA ¥ ANIHTOBMAHOTO TpaHHTa, 06pasyouMH
KaMeHHcTble rpaakd, HanbBonee arauuTenbHas nafika npocTHPASTCS MepH-
AHOHANBHO, Opyras, MeHblias, K 3amafly OT Hee, HMeeT Cepepo-3ananHoe
npoctupanue, Ileppas nafika cloxeHa NMPEeMMYIECTBEHHO AM/IUTOBUAHBIM
I'PAHATOM, COCTOMWMM H3 KalHeBOro MNoJeBOro wnaTa, o/IMrok/iasa, Keapla
# 6llenHO OKpaleHHolt 3eneHopaToll porosoif o6MankH, Mecramu rpaHuT
‘npuobperaeT rpy6osepHHCTOe NMEerMATOHAHOE CIIOMEHHe H HMeeT BHA Ha-—
CTosiero rpybosepHHCTOrNC I'PAHHTOBOIO NerMaTHTA.

acTOK K CEB "Kamenn a”

Ha ceeep or “KamenHoro 6yrpa” TeHercs MEPUAMOHANLHBLIN pal He—
Bonbumx xonmuKoB, Ha nMpaBoM H3 HUX oOHAKAKTCH HATHHCTHIE HepelHHOBBIE
CHEHHTEl C He O4eHb OTHeT/IHBBLIMH MUTHAMH MCeBAonefiuMTa X Cephie Men-
KodepHuCThle mopoasl, Cpeau HHX B BHOE NMPOMAAcCTKA MPHCYTCTBYeT SNH-
neitmHToBRLI mopup ofbidHoro BAAa. BMmewalomad ero nopoga siBngeTcd
OPTOPOrOBHKOM CO CKAMOMHTOM, TaCTHHI'CHTOM K MYTHBIM pAS/IOXEeHHBIM
sHedenunom, Tono6Hbie mopodsl, HECKONBLKO MeHmoWHecsd H M0 BHEWHeMY
BMAY , ¥ NO CTPYKTYpe, TSHYTCs H faljiblle K CeBepy MO YNOMAHYToOH rps-
fe XONMHKOB,

K sanagy ot atoit rpsgku BLiCTyNaeT yXe Apyras nopofaa, KOTOPYIO MOX-—
HO mnpocnenuth noyru Ha 500 M. Ira vemmas nopona uMeer GasanbTo-
unHbn obnuk (Ne 260); deHoKpHCTAINEI YEepHOTO ABTHTA M 3e/IeHOBATOIO
O/IMBHHA, gocTHrapmre 3—4 MM Be/IHYHHLl H AOBONBHO OGHNEHbIE, 3aKIK—
YeHB! B TeMHO—Ccepoii adannToBoii Macce, [lon MHKpOCKOMOM nopona umeer
cBoeo6paaHbil BHA: (EHOKpPHCTAWILI ABrHTa H ONHBHHA C BbUAG/EHHSMH MAar-—
HeTHTa M0 TPEWMHAM HaXOASATCH B MHKPOKPHCTA/IMYEeCKOH OCHOBHOH Macce,
C/IOXKEeHHON M3 MHKPOJ/IMTOR ABTHTA, 3€pHBIEeK MarHeTHTa, MHOIAa OTOpO-
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HeHHEIX KpACHOBATHIM GHOTHTOM, H KCeHOMOP}HLIX 3epeH Ka/HWeBoro moie-
poro umara, Jo-BHAMMOMY, Mbl MMEEM [Aell0 C KHALHOH mopoaol, cCooT—
BeTcTBYWOMWENH MO COCTABY We/OYHBIM ra66poMassiM nmoponam (Kenranienu—
Tam), BCTpEYEHHEBIM lOXHee,

3anagnee BHIXOAOB 3TOH MOPOABI B OTAENBHBIX BBICTYNAX ONATEH TOAB-—
ngiorca apaHnToBble MeTamoptuYecKhe mopoAbi (OpToporoBHKH) M MeHee
H3MeHeHHBe snunefiuuToBse nopdupskl, Cpean HEX NOMOCOH TPOCHEeXHBAIOT—
CH MeNKosepHHCThle HedelHHOBble CHEHHTHI, MO BHEIWHEeMY BHAY Kak Gkl
HeCKONBKO pacciaHuoBaHHbie, Ha BeIBeTpe/blX MOBEpPXHOCTHX XOpOWO BHASH
HedennH, 3epHa Koroporo obpaayior yakne nonocku. [loflocuaTaa Tekctypa
‘3amMeTHa H B CBexXem Halome, BuoTHT pacnonaraerca napannenbHO MONOC—
yatocTH. [[oA MHUKPOCKONOM OTMEHYaeTCs 3HAYHTENLHOEe CoAepXaHue GHoTH-
TA M rpaHaTa B I'OpHO# Nopope.

Heckonbko B CTOpOHE, TOXe, NO~BHAMMOMY, CPeAH SNWIEHUHTOBBIX MOp=
dHpOB MPOXOAHT XUila CHEHHT-NErMATHTA, C 3EpHAMH KAalMeBoro MONeBoro
wnata anusolt 5-8 cm, !

[puGausurensio 8 1 kM x cebepy or “KameHnHoro 6yrpa” kopenHEle
BLIXOAL! I'OPHBLIX TIOPOA MOXHO BHAETHL B NMPOXOAdIleM 3[0eCh OBpa)kKe H 10
ofe ero cropoHsl, B Hmiued uacTH oBpaxKa Ha QTAeNbHEIX GYropkax B
H30/MPOBAHHLIX BHIXOAAX BBICTYNAIT A)aHHTOBLHIE OPTOPOTOBHKH, B KOTOPBIX
noa MHKPOCKONIOM OTMeHdancs BeayeuaH. [lo mpapylo cTOpoHY oBpaxkKa Ha-—
Gmopamuck OTAeNbHBIE BHIXOAHI NopdHpa, coAepxamero B cepolft MIOTHOM
OCHOBHOM Macce (EHOKPHCTAJUIBI KaJMeBOI0 NOJAEBOro WIAaTa pPa3MepoM [0
5 MM, Boime no oBpaxxy B ero kaMeHHCTHIX Geperax H no o6e CTOPOHELI
NPHCYTCTBYIOT T€ e OpPTOPOI'OBHKH, HO MeCTaMd TYT SHHIeflHTOBhIE Mop-
¢upel o6nanaioT cBOHCTBEHHON MM SBIOpUPOBOl CTPYKTYpo#h M MeHee Ha-
MeHeHsl, Kpome snunefimmToBbX nopdHpoB H HX adHPOBLIX pa3sHOBHAHOCTEN
apneck xe ofHaxalorca 6onee OCHOBHbIE NMOPPHPOBEIE MOPOABLI, HMEIOUHE
OBNMHK ABTHTOBLIX NMopdupHTOB, BEIXOAB! SMUACHIHTOBEIX MOPJHPOB BHICTYNA=-
IOT rpA0KaMH WHPOTHOIO HaNpaefieHds, a8 NOpPQHPHTH BCTpPEYaloTCs B BHAE
OTAENBHEIX PEeAKHX BLICTYNOB H WeGHA Mexay HEMH, [lo-BHouMOMY, SnH-
NedHTOBEe MOPGUPH! 3AJETA0T XUNAMH Cpeau nopdupATOB.

MagpockonmuyecKks THIHYHBIE MPEACTABHTENH NOPJHPHTOB — TEeMHBIE MOpPO—
nbl ¢ peHoOKpHCTa/laMH aBrrTa Ao 3-4 MM BenmumHo#f. [log MHKpoCKomom
BHOHO, 49TO (EHOKPHCTAMNIE! MHPOKCEHA YacTHYHO amMpubGONH3HPOBAHBl H 3a-
MemaloTcs Takxe cmiogolf, BcrTpewalorcs m HenpaBWIBHEIE CPOCTKH CHIIBHO
niaeoxpouyHolt 3eneHoit poropoff o6MAaHKM C SNMHAOTOM H HHOTAA KBapuem.
Ocnopnas Macca Gorata 3efeHo# ciofod H MeabYyafuUBIMH NPH3MOYKAME'
poroeofi o6manku, PeHOKpHCTA/IEI MONEBOr'0 IMATA CPABHHTE/ILHO HeGolL—
ume; Gonee KpymHble CPOCTKH KalHeBOI'0 MOJIeBON0 WLMATA HMEKOT OKpYTIIYIO
dopmy, HanoMmmapmyio nceegoMopdossl no nedmuty. B ocHoBHO# Macce
TOXe NPHCYTCTBYeT KajMeBhit nonepoff WNAT C HH3KHMH NOKA3&TeM NpesioM-
nennsi. Boamoxwo, 4To ¥ B oTHX nmop¢HpHTAX MBI HMeeM NpeACTaBHTenNel
TeX ¥e H3MEHeHHBIX OCHOBHEIX JeHUHTOBBLIX NMOPOA, KOTOphle BCTPeYalnCh
oxono myaxToB Il ¥ 1X, I'le oHH TeCHO CBS3a8HEI C SNWIEHUHTOBBIMH HOpHH—
pamu, Boamoxwo, 9ro paHHble nopdHpHTHI 06pas’OBANHCH H HECKOJLKO paHb—
we snulefMTOBLIX nopdEpos,

Heckonkko cepepHee ONMHCAHHOIO OBpaMKa Cpe[H SIMHISHUHTOBHIX NMOP¢HOB
OTYeT/IHBO BHICTyMaeT nafika cneccapTHTa MOMHOCTHLIO B HECKOJILKO MeTPOB,
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HMelomas Cepepo-3anafHoe NPoCTHpPaHHe, SnunedunToBble NOpdUpsl B He-
Go/bIMX BbIXOAAX OKOMO sTofft naliku noBonbHO pasHooGpasHbl, H Nallee Ha
CeBepo-BOCTOK OHH pacnpocTpaHeHb! BIJIOTH Ao ropsl Kopkyran w apyrux
OMMHCAHHBIX BHILE XO/IMOB,

Ha K a C—| K n-Cait

Oxkono kononua Tac-Kyayk, B nory Ammn~Cait, B Baae HeGONbLIHX CKal
C OKpYTJIO napajuienenunenanbHoil OTAeNbHOCTEIO BHICTYNAKT 3epHHCTbIE
Mopoabl Me30KPaToBOI'0 O6/MKa, MOX0XHEe N0 BHEWHEeMY BHAY Ha GoraToie
UBeTHBEIM MHHEPATIOM CHEeHHMTHl WM MOHLOHHTHL, B WuC/le UBETHEIX MHHEpa-
7IOB B 3HAYHTENLHOM KO/MMECTBE TPHCYTCTBYET OHOTHT B KPYNHBIX MNACTHH-
KaX, KOTOpbli NpH BLIBETPHBAHMH BLILBETaeT, NMpHHUMad GpoH3oBO-OGypylo
OKpPAaCKy, 4YTO NpHaoaeT o4YeHb xapak'repnbm BHA ropHo#t mopoae. [lonepoit
wnaT o6blYHO CBeT/0—po30Bhi, MecTaMH nogBigeTCs AMPEKTHBHAS TEKCTY-
pa; NpOCTHpaHHe TEeKCTYpPHBIX MJIOCKOCTER B 9THX clyyasaX wupoTHoe, [loa
MHKPOCKONIOM 3Ta nopona oOOHapyXuBaeT HeCOMHEHHYIO G/M30CTE K Tewm,
KOTOpble HAXONATCH BHM3Y Oro-sanafHoro ckiona “Kamensoro 6yrpa”.
3TO mepexoAHble THINBI OT MOHIOHHTa K 3CCEKCHTaM, a HeKoTopne, GeaHbie
N/IarHOK/1a30M, MPHMBIKAIOT K IOHKHHHTAM. 3TH NMOPOABI NMEepeceKalTcs XHiI—
KAMH amurTa, HO 30eCh OHH TOHKHe, Gonblielt YacThbio BCEro B HeCKOIBKO
CaHTHMeTpoB, JXHIIKM BCTpedYeHbl B OTAE/BHBIX Iibi6ax, W MOSTOMY NPOCTH-
paHHe HX HesiCHO. MHornma B TakHX e XHIKAX HAXOOSTCH NerMaTHTONoAo6-
Hble rpy6o3epHHCTEIE MOpPOABl TOrO Xe cocrapBa, [log MuKpockoloM obHa-
pYXHBaETCH, 49TO AlIHT OTHOCHTe/lbHO Gefled KBapnem, MaxpocKomu4ecKu
cepoBaThill KBapl HHOTA& MOXHO DPACCMOTPeTE TONLKO HA BLIBETPENbIX Mo-
BEPXHOCTHX,

MeaokpaToBrie sepHHCThIe mopoabl Ammn-Cas Habmonaluck B Ha JIeBOH
CTOpOHe 7ora, pacnpocTpaHsasck k lory Ha 300 m,

IOxnee, na xomvme [V, Bepmmua xoToporo orcroHT Ha 400 M or Aumn-
Cas, BHICTYNAIOT yXe [OpyrHe mopoakl, BepumHa aToro Xonma CloxeHa H3
CPEeNHe3epPHACTHIX HePeNMHOBLIX CHeHHTOB, ITO o6bMHO cepule C ¢moneTo-
BbIM OTTE€HKOM HJ/IH PO30Bble ropHele nopoasl, OHH 3deck BHIXOAAT B BHAe
.COBCeM HeGOoNbIIAX KaMeHHCTHIX BHICTYNIOB C YT/IOBATO—OKPYIJIOH oTAeNb-
HOCTBIO, HO Gonble# yacTbio HabmopaloTcs B BHaoe webHs. [lom mMukpocko-
IOM BHAHO, YTO LBETHOM MHHepan 30eCh 3THPHH-ABI'HT; AOBOJILHO MHOT'O
rpaHara,

B HekoTophIX y4acTkax Ha Oro-3anagHoOM CKJIOHe Xo/lMa Hede/lTHHOBLIR
CHEHHT HacTo/MbKO Gorar HedenmHoM, 4YTo nopoga NpHHEMaeT OGNHK MOHMy-—
THTA& C €r0 XApAKTePHLIM BHAOM MOBEPXHOCTH BhLIBETpHBaHHA, HHOrna rac-
THHI'CHT B 3THX NOPOAA&X BBITECHSETCH SPKHM KpacHopaTO—-G6ypbiM GHOTHTOM,
¥ TAK¥e PA3HOBUAHOCTH MOXHO OTHECTH Y¥e K KOHI'DEeCCHTAaM. ‘

Y pocTousoro monHoXba xonma IV, B 300 M oT ero BepuHHbl Ha Gy-
ropkKe BBICTYNAIOT K8MEHHCTHI® BHIXOAL! C OCTPOYT'O/IbHOA MoNMaApPHYECKOR
OTAEeNbHOCTLI0 H3MEHEHHOTO SNMHNeluMTOBOre nopdHpa — TOHKO3epHHCTOH,
TMOYTH MJOoTHOH, TeMmHOo-cepoft mopoasl. [lon MHKpockomoM BHAEH OOBLIMHBIH
XApaKTep HAMEeHCHHH C MepPeKpUCTANTH3ALHeH OCHOBHOH MAaCCHl, PA3BHTHEM
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cKanoniTa ® mHorna kanbupra. K cesepy oT 2THX HeGONBWHX OGHAMEeHMH
HaAXOAATCH BbIXOAbl ANJIATOBHAHOIO IpaHuTa,

MonoBuble Meramopduyeckne nopoabi (OPTOPOrOBHKM) Mbl BHAENH H HA
apyrux exaonax xonma 1V, kpome asanaaroro, rne ofmamenus HepemHHO-
BBIX CHEHMTOB Cpasy e CKpLIBAIOTCHA MOd HAHOCAMH.

Ha 6yrpe B 300 m k wro-sanaay or xoama [V Moxxo waGnionark He-
60/blIHe CKAMHCTBIE BBHICTYMNEl TE€MHO-CEpOro H3MEHEeHHOIO SNUNAeHLHTOBO-
ro noppupa, abpaHHTOBOTO B CBEXeM HA3loMe, HO Ha BHIBETpe/Ol fopepX-—
HOCTH OGHApYXHBAIOWEro HeONHOPOAHOe NMATHHCTOe clloxeHHe, K ioro-po-
croky or xonma IV nomobuele xe meramopduaoBanHEle SnMMNEAUHTOBBIC
nopdupsl BeTpedeHsl Ha Gyropke B 400-500 M or Bepumue! xonma. Eme
nanblle B STOM HANPABJIEHHM B H30AHPOBAHHLIX BBIXOAAX M B BHAe Wweb-
He ofHamalorcs cepble nop¢ups! c ¢eHoKpHCTAaIaMH KalHeBoI'o MojleBoro
umara, Tlo-ernuMoMy, Cpean HHX aajleraeT Aailka annMTa, BBIXOA KOTO~
podl Ha MOBEPXHOCTbL B BHAe HeGONbLION} I'PAAKH THHETCH NOYTH B MEpH—
AMOHANLHOM HanpabBneHuH. Ewme nanbme K IOro-ocTOKY WHPOKO pacnpo-
CTpaHeHbl TPeTHYHLIE XE/e3UCTHIe NeCYAHHKH, CKphBAOWKEe Donee OpeBHHE
NOpoALI,

Tlo nanpaenenuo or konopua Tac~Kynyk Ha npapo#i cropoHe nora
Aumn-Caii pacnonoxes o4enb TNOoJOrHH# ¥ wHpokui 6yrop. Chauana Ha
NOJIONOM €ero CKJ/IoHe BHAHBI TALIGH M NJIGLIMHEI TeX e 3epPHHCTHIX MOpoA,
KOTOpble OKOJI0 Kojioauna B pycne Aumn-Casa BeICTynaoT B Bue HeGolk—
mux ckai. Koe-rpe cpeam aTHX risif nonanamwTcs NMoMOCH WebHS MelKo-
3ePHHCTON CHEHHTOBOH NMOpOABI; OYEBHAHO, M 30ECk, TAK XKe Kak M y Ko=
noAua, MWkl 9TOH MOPOAL! NEepeceKaloT CpefHe3epHHCTHIe MOHLOHHTHI H
SCCEKCHTbL,

B 300-400 m or pycna Aumn-Casg noseisierca webenb cBoeobpasHo
MeTaMOpP{H30BEHHBIX CHEHHTOBLIX MOPOA C GefbiM IONEBLIM WNAaTOM M Xa-
PaKTepHBIM OGHNBLHBIM pasBHTHEM GecuBeTHOH ciioabl, 3TH CBeTHLIe NOpo-
OBl 3A€Chb WHPOKO PacHpOCTpaHeHbl, HO BCIONY BHAEH TOMLKO HX weGeHb,
OHHE NOKPBIBAIOT BCIO BepWHHY N7l0CKOro Gyrpa M NpoOC/exHBAKTCH B Ce-
Bepo-a3anafHoM HanpaeieHud ¥ xonmam maysxTalll Ha pepumne 6yrpa
cpedd HHX NonagawTcd BbIXOAb! Genoro Hehe/IMHOBOIO CHEHHTA C STHpHH-
aBI'HTOM H BTODHYHBIM CKanoinToM. B HexoTopeix ofpasuax meramopdu-
B0BAHHLIX CHEHHTOBBIX MOPOA MO MHKPOCKOMOM BHAHO, 4TO ciioga ofpa-
3yer CKOIJIeHHs, MOXOXHe Ha nceBaomopdoabl no Hedemny, OdeBHAHO, MbI
HMeeM f[eno C HeCKOJBKo HeoOblyHO# Ang MIUMMCKOro mMaccHBa pPASHOBHA-
HOCTBIO JIHGEHEePHTOBLIX CHEHHTOB.

Oxono nymkra I[I, 2 2 kM k ceBepo-zanany or konopua Tac-Kynyk,
HAXOAMTCH, KaK yXe CKA38HO, Ipymnna HeGoNbWUHMX XONMHKOB, BeiranyTnili B
puaoe rpagkd xonM [[l cnoxen Genofi, ToOHKO3EpHHCTOl, CYWECTBEHHO none-
BoumaToBO#t ropHO# mopodo#, weGeHb KOTOpo# OGHNIBHO yCEHBAET BepluuHy.
B HexoTopeIX KycKaxX, OKpaWeHHBIX B PO3OBEIl LUBET, BHICTYNAKT Gesnble
NATHA, HANOMHHAKLNMe paspesdnl snunefiiuTon, 4YTO MO3BONAET CYHTATH
feHdble NMopodb! H3MEHeHHbIMH snHaelunToBsiMu nopdupamu, OHH H, MOKeT
6biTh, TAKKe H3MEHeHHble HX Ty}sl pacnmpocTpaseHbl K CEeBepo-BOCTOKY OT
nyaxra Il no nanpabnenmio ¥ xpnmy VIII. Pasnoeunsocts ¢ scHbiMu cne-
aamMy 2BnOp¢UpOBOll CTPYKTYPhl BCTPEYAIOTCS 3[ech Pefko.
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Mpubnuantensuo nocpenmse mexay nynkramm [l u VIII scrpeuenst
BLIXOMB! XWIBHOTO MHKpooHopuTa (cneccapTuTa) C XApaKTepHEIMH AJs
aroft mopoabl MI'ONLYATHIMHA KpHCTannaMu amgubona.

Ha nor or nynkra Il B nommne yxe manam npuenexaloT BHHMAaHHWE Bbi-
CTymnaiouue B BHAe KOMNeH OKpyTriibie bbbl TeMHoM, MaKpOCKOMHYeCKM
cpenHe3epHHCTOR MopoAkl u3 Gefloro WK PO3OBOIO MONEBOrc wWiara, Ko-—
POTKONPH3MATHYECKHX KpPHCTA/UIOB NHPOKCEeHAa H GHOTHTa C GPOH30BBIM
ornuBoM, Breixonwe! sto#f nopoasl 3aHAMAOT O4YeHB HeGOMbWYIO NAOWAadb,

H, BEepoATHO, MEI HMeeM 3[Aech HeGOoMbIIOe H30/MHpPOBAHHOE TeJl0 TakKoi
noponsl. Ilon MHKpocKonoMm @ra nopoja HMeeT CBoeobpasHbll BHA, npeg-
craengsd co6oll MPOMEXYTOYHEIH THN MeXAY ONMBHHOBLIM WIOHKMHHTOM H
KeHTan/eHnToM. [lnaruoknasa B Helf oYeHb Majio, MOMIEBOR uMAT - Kamue—
BBIff, C NMPOCTHIMH KapiacGaiCKuMH AOBOWHHMKaMH. LlBeTHhle MuHepans! nMpu-
CYTCTBYIOT B 3epHax 6o/fiee KpynHBIX pasMepoB, MeM Yy MoJIeBoro wmnarta,—
OMMBHUH, 3eNeHoBaTHIt MupokceH (B ocOGEHHO KpPYNMHBIX 3epHAX) M KpacHo-
BaThf GHOTHT; OOLIYHble MPUMECH - MATHETHT M anaTuT. IJTa Nopoaa
ypeapeuafino GIH3KA K TeM, KOTOphle HAXONATCH Yy IOro-3amafHoro moa-
HOXbs "KamenHoro 6yrpa”. 3aneraer oHa, NoO-BHAHMOMY, CpeflH nubGene-
PHTOBOT'O CHEHHTa, 6enoro, ¢ OOHILHEIM MYCKOBHTOM H BKpanjleHHMKaMH
ncepaoMopio3a HEMOHHTA MO NMUPHTY. llle6edn NMRGeHepHTOBOrO CHEHHTA
pacmpocTpaHeH K BOCTOKY OT BhIXoAOB AanHo#f ra66poumanoft moponsl. Cpemn
aToro mebHA BCTpeYalMCh M KYCKH CHeccapTHTa.

Pan o6uaxeHuff KOpeHHBIX Mopoa HabmogaeTcda Ha 6yrpe oxoyio Aumi-
Cas k tory or mynxra IIl Ba paccrosuum okono 1,5 xm. Byrop maxommrca
B MecTe moBopoTra jora Aumn-Cas c sanafHoro HamyABieHHd Ha ceBepo-
sanagHoe, droT 6yrop mnockwmit, BeicoToli okomo 20 M B pycne Aumn-Cas
H BHITAHYT B CEBepO—-BOCTOYHOM HalpaBlleHHH,

3rtoT 6yrop crnoxeH HedeIMHOBLIMA CHEHHTAMH H CBA3aHHEIMH C HHMH
nopopamu, OGHaXeHHs He HACTONLKO XODOIH, YTO6Bl MOXHO Gbuwio 6hl CO—
CTaBHTBL NpelcTaBjleHHe O B3aMMHLIX OTHOUWEHHAX BCeX IOPHBEIX nopod. B
s3anafHOM 4acTH y NMOOHOXBA Byrpa ofHaxaeTcs B BHOe YIJIOBATO—OKpyI-
NBIX I'MbI6 KpacHOBATHIA MMM XeNToBaThblff NefKoKpaToBbifi CHEHHT, NMOYTH
¢encammaronuT, He conepxawuit uwedenusa. [lo BHeuHeMmy BHOY 2TO Ipy-
6oaepuucTas mopopa. Ilon MHKpPOCKONOM BHOHO, 9TO KpyNHEIE 3€pHA H
CPOCTKH TaKHX 3epeH KalHeporo MnojeBporo wmmata Kak (5931 3aMemanTcsd
Me[IKHMH 3epHaMH TOT'0 e MoJieBoro lmara, K KOTOPOMY NpHMelHBaeTCH
KOpYHA B OYeHb HeNpaBW/IBHLIX 3epHAaX; MEeCTaMM Das3BHBAIOTCH arperarsl
MYCKOBHTA, '

B HemocpenCTBeHHOM COCENCTBE MeXOY BbIXOgaMmH THX nuGeHepuTO-
BbIX CHEHHMTOB HAXOASTCH BHIXOABI CEpOr0 Cpe/IHe3ePHHMCTOro HedeMHOBO-
ro CHeHHTa C TONCTONIHTHATON OTAE/BHOCTHIO. [lod MHKpPOCKONOM BHAHO,
YTO HepelMH B HEM HACTHHYHO 3aMeleH JHGeHepuTOoM.

[anbuwe oTaenbHbIe BBIXOAL! MOPBIX MOPOA BHICTYNAKT TOABKO HA Ce—
BepHOM CKiione 6yrpa. B samagHo#t 4acTH CEeBEpHOTO CKIOH& BCTpedeH
H30/IMPOBAHHBIA BLIXOA B BHOe HeGonbWwol KaMeHHON NIHTHI HebelMHOBO—
cuennTosoro nopgmpa. Tabnuruareie PeHOKpHCTaANE! KANICOAONCKHX ABOAHM—
KOB KAMHeBOro MOJeBOrc WmaTa 3akK/ioyeHbl B Me/IKO3epHHCTOR OCHOBHON
Macce, ¥ KOoTopolk MHKPOCKONMYECKOoe HCClefjoBaHHe oGHapyXHBaeT COCTAaB
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HeenMHOBOro CHEeHHTA, 3a 9THM BLIXOAOM PACHO/O0XEeHbl HeGoNblHe Bhi—
CcTynbl HedeNHHOBBIX CHEHHTOB OOBLIMHOrO THNA. 3aeck BCTpeYeHbl MesKo—
AepHUCTHIE PA3HOBHAHOCTH C STHPHH-&BIHTOM H I'PAHATOM H pPA3HOBHAHOCTE
.moutn Gea moneeoro umara, HMewmwas oblHK MOHMYTHTA,

a T —C

HaunGonee anaunTencHbiMH 13 ob6HaxeHH#t K lory or Aumn-Cas sBASOT-
cs Te, KoTopble GbuUlM BCTpedeHh Ha Xo/iMe - myHkT V. Ha ocranbro#i nmio-
manH Habmona/ioch BCEro HeCKONBKO H30/IHPOBAHHEIX BbIXONOB, KOTOphHIe
CBA3ATE MexXay coboll HeBO3MOXHO,

Bepumna xonma V cnoxeHa M3 TemuOl adaHuTOBON NMOPOAE! C TpellHHA—
MH KJIHBa)a, MO KOTOPbIM HHOrZA BHAHH Gesible MONMeBOLMATOBBIE MHIKH,

B nonepeusoM Hanome HaGmoONAawTCHd AHH30BHOHble NATHBUUKH, [Tog MHKpoO-
CKONOM BHOHO, YTO MBI HMEEM [e/l0 C OPTOPOrOBHKOM C TOHKO3epHHCTOMH
KpPHCTaNNo61acTHYECKON CTPYKTYpOH, CKANOMHTOM 'H I'DAHATOM; IBETHbIE
MHHepanel - poropad ofMaHKa H GHOTHT.

Yxe B 60 M K Iy oT BeplMHBI MOFBISIOTCH BBLIXOAbI He(eJHHOBBIX CHe-
HHTOB, MEJ/IKOGePHHCTHIX M CPedHe3epHHCTHIX, HepeAKo nefikokpaToBbiX, OHH
BHICTYNAIOT Ha ManeHbKHX 6yropkax, rno HampapB/leHHI0 Ha O NOCTEeNneHHO
Hcyeaas nof HaHocaMH, HedenuHoBhle CHEHHTEI COAepPKAT SI'HPUH-ABIHT,
rpaHart, (uIIOOpPHT M KAHKPHHHT.

Ha BocTouHOM cKnone 6yrpa, BHITSHYTOI'O K IOry OT nyHkra V, B BuAe
meGeHKH M OTAGNBHEIX Ikl monanack 6Genad caxapoBHAHAS TQ/IEBOIUNATOBAd
nopoaa C BKpaljIeHHHKAMH ceporo Kopysaa, OTHOWEHHS ee C OKpyXaloluM
HepeMHOBEIM CHEHHTAM He BHAHBIL, Tak KaK B OTAe/bHBIX I'ibiGax HedenuHo-
BOO CHEHHTa BCTpeuannch ToHKHe (3-4 cM) wunxu Taxko#t moponsi, TO
MOXHO AyMaThb, YTO MBI HMEEM 30eChb AeN0 C XWIol KopyHACO[depKalero
denpawmaronuTa B HepeNHHOBEIX CHEHHTAX.

K asanany or xonma V ofHaxeHus mcyesaior, Ho Ha 6yrpe B 1 KM Ha
ceBepo-3anan BBICTYMAKT MeTaMop¢H30BAHHBIE SMUIEALUHTOBLIE NMOpPQHPEI
(oproporoeuku). B KopeHHoM BbiXoae Ha BepumHe Gyrpa BHAeH SICHBIA Kiu—
BAX C MepHIMOHANLHBIM NpocTHpaHueM (ceBep-ceBepo-BocTouHoe 5 ); C
HHM CoOBrajaeT H OTAEe/NbHOCTL IopHo# nopoabl, PeHOKPHCTANB! anHAelun—
Ta- AefopMHpOBaHEl M MMEIOT JIMH30BHAHYI dopMy; B OCHOBHOH Macce [axe
HEBOOPYXEHHBIM IVIa30M 3aMEeTHHl sIB/leHAs ee NepeKpHcTanmaaumu. [lon
MHKpoOCKonoMm ofHapyxuBaercsi HeficoBuaHas, KpucramnobnacTuyeckas
CTPYKTYpa OpPTOPOrOBHKA; UBeTHO# Munepan = To GMOTHT, TO TACTHHI'CHT;
pasBHBAKTCH CKANOAMT H KAHKPHHHT, OuKH, B KOTOpble NMpeBpaumeHbl SMH-
ne#iunTel, o6pasoBaHbl 3 GoMlee KPYMHbIX 3epHbluek ¥ GeaHBl UBeTHBIM MH-
nepanom, BcneacTBue nepeKpHCTANIH3AUMH OCHOBHOH MACCHI OHH MOYTH He
BBIAE/AIOTC S,

Mexny sTHM BHIXOAOM OPTOPOrOBHKa M OfHaXeHMeM OKoilo myHkra V B
NJIOCKOH JIOUWMHE MOXHO BHAeTh HebGolblHMe KaMEeHHCTBhIe BBICTYNHI M WebGeHb
JHMIIBHBIX MHKpPOAHOPHTOB, YACThIO MOPGHPOBHOHLIX, C XApaAKTepHBIMH OJIS HHX
ATMHHONPH3MATHYECKHMH KpHcTannamu aMdubosna, OueBHOAHO, MBI MMEeM 3[ecs
XHJIBI 3TONH nopoAsl B MeTaMOp(H30BAHHOM SMHASHUHTOBOM Nopdupe.
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Ha 1or or nynkTa V ofHaxeHHs KOpEHHBIX MOpPOA CTaHOBATCH eme 6Gonlee
Pa3pO3HEeHHEIMH, M KPOMEe TOr'o H3BEepXeHH:le H MeTaMop(HdYecKHe MOpOodbl
aneck CKpbIBAKOTCS NOA TPeTHYHBIMH NecyaHukamu. OrtaenbHEIR, XOTS M
OoBuNIBHbIe PALIGE STHX MECYAHHKOB MOSBIMIOrCS HeMHoro nansme,s 500 m
K lory ot nyukra V.

B 500 m or pycna p. Uumm u B 1,5 kM Bbeiwe ycrba Amnn-Cas MOXHO
BHAETL BHIXOALI OTAENBLHEIX OKpYT/BIX Ikl Hede/MHOBOTO CHEHWTA C AO—
BOJMIEHO KPYMHO3epHHCTON CTPYKTYpOH; LBeTHO! MuHepan B HeM - GHOTHT.
Heckonbko BocTOYHee pacnosioxeH GYyropok, Ha KOTOPOM BHICTYMAKT OK=
pyrable rabibbl y)e FaCTHHICHTOBOr'O Hede/lHHOBOI'O CHEHHTA,

CpoeobpasHas ropsas nopoga obHaxaeTcs HA BepIIHHE MOIOroro W IWH-
poKoro yeana B 1-2 XM K wro-3anany ot nyukta V. C oaHo#t CTOpOHBI,
9TH Topobl 06/1aAAal0T KPUCTA/NIM30BAHHON ClIAHLEBATOCTBLIO H MOXOXH Ha
ampuGonuTh, a c APyrof - coAepxar noppupoBble BhIAEIEHHS KOPOTKHX
NpH3M LBeTHOro MHMHepana, [lod MHKpPOCKONOM aTa mopopa NpeacTaBisdeT
cobo#t cunbHO MeTamopduaoBaHHBIR aBruToBbf nmop¢upuT. MaonupoBanrHoe
MOJIOXEeHHe ee BBLIXOAOB He gaeT BO3MOXHOCTH CleNaTh Kakne-nu6o 3aKmio—
yeHHs 06 OTHOWEHHH ee K APYTHM NOpoOdaM MaccHBa,

HHE 1T

3tH ofHaxeHHs Yxe He ortHocsaTca K HMummckomy maccuBy. Onu sBns-
lorca GnuxalwuMHM K HeMy C KOro-zanaga ¥ CeBepo-aanafa BhIXodami BMe-—
WAauUAX ropHerx nopoa. O6HaMeHHa anech TaKk PA3pPO3HEHHB],YTO COe/aTh
Kakue-nu60 3aK/MOMEeHHd O I'eo/IOMMYECKOM [MOM0XEeHHH MACCHBA H OTHOIe-
HHM €ero K 3THM IOPOAAaM HEeBO3MOXHO,.

MpuGnuanrencro k¥ 8 XM or ycrha Taknman-Cas Ha ero mpaBoft CTOpOHe
HAXOOATCH BbIXOAbl HHXHEKAMEHHOYT'O/IbLHbIX H3BEeCTHSKOB Ha mnojoroM Gyr-
pe oKojlo Tak HasmBaeMolt “Morunsl BonTeiGa#”. Beixonwl ageck npea-
craBfieHbl meGHeM H OTAeNbHO TopYamHMH MHTamH, B BocTo4HO# wacTH
6yrpa H3BECTHRKM COAEPXAT MEeprejMcThie MPOC/IOH, MHOMAA OHM HecHYaHH-—
crele, Mapectnaku Gorarwl gayHol, HO xapakTep ofHa}xeHH#i He NQ3BONAET
BHOeTb Oa)e MpOCTHpPaHHWe M naneHHe ux cioeB., Moxer GbiTh, Hanmpasine-
HHIO MPOCTHMPAHHMA OTBEYAalOT MEepHAMOHAJBHEIE JIOXKKH, NMpOXOAdllHe Mo Bep-—
wuHe aroro 6yrpa, OTHOweHHS H3BeCTHSKOB K OGnmxafummM BhIXOAAM H3—
BEpMKEeHHBIX NMOPOA, BCTPeYeHHbIM y ycrThbs Taknan-Cag, He BHOHBLI; $BIEHHS
MeTamop¢uaMa, KOTOphble MOXHO GbuIO 6Bl CBA3BIBATL C BIHSHHEM HHTPY-
3HH, OTCYTCTBYIT.

B pycne umxueilt wactu teuenus Taknan-Cas BriCTynaetr OOBONBLHO
KpYNHO3epHHCTAasd MacCHBHAs H3BepXeHHas Nopoaa CHeHHMTOBOro obukKa.

Ee He6onblume cKamMcThie BLIXOABI pas3buTHl Ha MNapajeenHnefanbHble
bbbl TPeWMHAMH, HMAYWMMH B ABYX HANPAB/IEHHAX [MOYTH MOA MPAMbIM
yrioM. Hanpaeneuwe ceeepo-sanagnoe (830 ) sBnserca rnaBHBEIM TEKCTYp-
HBIM HaNpAaB/leHHeM, H MO HeMY OpHeHTHPYIOTCH KpPHCTA/IBI MOJIEBOrO la—
T8, DTOMY e HANpABJEHHIO CMeAYIOT TOHKHE ANJINTOBLIe XWIKH H TPelMHBI,
B KOTOpHIX ob6unbHO PasaBHBaeTcd snuaor. Kpome aThx ABYX HanpaBneHmi
KPYTONAAAWHX TPEeUMH, MerMATHTOBLIE XHIKH CleAyloT MNOMIONMM TpeluHaMm,
NMpeuMy [eCTBeHHO NafalolliM Ha Or, HeNnpaBHIBHBIM H BETBSUHMCH.
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Mpucyrcrene cmoas! M obmuft o6k BcTpevawwedcs s Taxnan-Cae no-
ponsl MprAEOT efi HEKOTOpOe CXOACTBO CO WE/IOYHBIMH NOPONAMH MACCHBA,
H0 MHKPOCKOITHYECKOe H3yueHHe MOoKal3wBaeT, YTO 9T0 CXOACTBO /MWL BHel-
Hee, 3geck pa3BHTH HOpManbHble GHOTHT-poroBoob6MaHKOBble KBapueBhle
cHeHHT-OHOpPHTHI, KBapua B HHX HemHoro, npeofnapgemuwmit nonesoli umar -
nnarrokna3 (OT onMroknasa Ao AHneauHa). Kanweswtdt nomeBo#t wmnaT mpu-
CYTCTBYeT B NMepeMeHHOM, HO BCerna MoA4YnHeHHOM KonuyecTtse, LiBeTHmle
MuHepanel: GupoTuT, Gofiee WIH MEHee XIOPHTH3HpPOBAHHbIY, W 6nenHo-aene-
Hasi poropas obMaHka, YaAcTO CpACTAKWASCE C GUOTHTOM; AKLeCCOpHbIe
MHUHepankl - cdeH, anaTHT M MarHeTHT., CTpyKTypa O6pIMHAS I'HMHAHOMOPGHO-
3epHHCTAad, _

OTH Xe KBapueBbie CHEHHT-AHOPHTEI MOMXHO BHAeTH H mo p. Mumm, Hu-
xe ycrbsa Taxnay-Cas, 3pech OHH BBLIXOAST U3~MIOf ANIOBHAJILHBIX OTIIOXE—
aui B pycne p. Humm, BuoTHTa B HHX HeMHOr'O MeHEBIle; NodABNAeTCs Gec—
UBeTHBIA MOHOK/IHMHHBIA NMHPOKCeH, B Gonbwed HAM MeHble# CTeneHH ypaiH-—
TH3HPOBaHHLIR, :

Cnenywomee ofHaXeHHe KOPEHHLIX nopod no p. Mumm Gruio BCTpedeHO
yXe HeCKolbko Hike nora Aumn-Caft, Ha nofiMe pexn B BoponkooGpasHom
yrayGneHHH BBICTYNAET KOPeHHOH BEIXOA NApaporoBHKA C OCTPOYIOJbHO-
nonusapuYecKofi OTASNBLHOCTBLIO H CO CeNAMM CHIOHCTOCTH, NMpOCTHpawomelcs
nouTH MepuamoHansHo (ceBep-cemepo-pocTtousoe 10 ), m mapgamme# Ha Bo-
cTok noa yriamu 40-680 ., 31O THNHYHBIA TOHKO3EPHHCTHIL poroeuk (Benwum-—
Ha sepen 0,02-0,04 mMM) ¢ poroBukoBo#f CTpYKTYypo#t, cocTosmui M3 KBapua,
nonesoro wmara ¥ 6HoTHTa, B BHAOE mATeH BCTpevalTCH CHTOBHAHEIE 3epHA
KaKoro-To Hale/i0 CepHUHTH3HPOBAHHOFO MHHepana,

Huxe no p. HumMm cnenyomee ofHaXeHHe HAXOAUTCH YXe B HECKOJBLKHX
KHIIOMeTpax K ceBepo-3anafy oT lWe/J0YHOr0 MAacCHpa, 3nech B pycie Bhi-
CTYNAaT CNOACTHE NMOpoaAbl 3elleHOKaMeHHOro obnHka, BeposTHO, TydoreH-
Able. CIOHCTOCTE HMEeT CeBepo-BOCTOYHOE MPOCTHPAHHE M KpYyToe NageHHe
Ha cepepo-3anad.

Onucanuele B Hayane ceBepHble XonMel MumMckoro maccupa (myHKTHI
X1, XII u XIII) % ropa Kopkyran c BocTOKa M ceBepo~BOCTOKA OrpaHHYe-
Hbl WHPOKOH PABHHHON, MO KoTopoft nmpoxopuT Aopora ua noc, CaBeHKkoBa B
noc. BparonioGoeky, 3a aroit noporo#, nAajee K BOCTOKY, MECTHOCTH OYeHb
GenHa obHaxeHHAMH, HO cCloga, MO-BHAMMOMY, TOXE pACNPOCTPaHSIOTCH Ile-
nouHble Noponbl Maccupa. O6 MX NMPHCYTCTBHH MBI MOXEM CYAMTE MO OT-
AenbHbIM OGIOMKAM H IaniGam.

¥Ban, ormeuennsit myskrom XIV, ornenen m or ropbi KopkyTan umpoxoi
JIOWHHON H COBepIIeHHO JIHWeH KOpPeHHbIX BhiXxooorB., B wro-sananHoi ero
4aCcTH B NPOMOMHAX M HA CK/IOHe MONafajuch KYCKH CHABHO PAa3pYIIeHHBIX
KAO/HHHBHPOBAHHEIX TOPOA: PA3NIOKEeHHBIX NOPPMPOBHAHLIX NMOPOA M 4Yawe Bce—
ro CHWILHO BEIBeTpe/iblX 3€PHHCTBIX MOpPOA, COCTOAWMX K3 PO30BOTC UNU
KpPACHOT'O TIOJIEBOTO IUMATA M MJIOTHBIX 3€/IeHOBATHIX MM CEpPOBATHIX TOHKO-
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Yewyh4aTeiX ArperatoB ciioabl, MHUKPOCKONKYECKOe HCCRefOBAHHE MOKA3LI-
BaeT, 4TO 3TO MOryT ObITh paajloxeHHble HedenHHOBble WM JIHGEHEepPHTOBLIE
CHeHHTHI, NMOMeBOf UMAT KOTOPHLIX NMPeBpAmeH B Arperarsl Kao/AHHHTA, Hede-
nMH - B arperarthl GecupeTHOH cmoabl, 8 OT UBETHOI'O MHHEpans OCTAJIHGH
TONbLKO CKeneTHble POpPMEI M3 OKHCJIOB Xeneaa,

llleGeHb 2THX K€ pA3NOXKEHHBLIX MOpPOAd MhI HAXOAHMM HA BeplIHHe YBAA
y camoro nyskra XIV. Ha socrousom ero cknode B 500 M k ioro-BoCcTO~
xy or nyakra XIV BcTpewanuck ornesbHbie I'ZBIGEI XOpOWO 3HAKOMOI'O HaM
MHNBHOT'O OMOpHTa (CneccapTuTa) C NAMHHEIME TPHOMATHYECKMME KPHCTaj-
fnaMe poroboit o6Mankd, K 10oro-BocToky or riei6 sTofi NMOpoAw! HAeT pHn
6yropkoB, I'yCTO yChIAHHBEIX mefGHeM KpeMHHCTOR nopoakl, Heckoneko iomuHee
BEIXO[IOB MH/ILHOT'O [AHOPHTA pacnofioXeHa Bropas, eme Gonee penvedHas
rpsaa BHIXOAOB KpeMHHCTOR nopoasi, orcTosmas Ra 200-300 M or nepmoft
Ha 3anan W HAywAas cHaYana napaiefikHO nepso#f, a satem, B 500 M 1o0x-
Hee, CXOAAmAsCH C Hel TaKk, KAK BBIXOAHT INIACT NMPH NOTPYXEHHH CKIa0KH
BepoaTHo, anechk MBI HMeeM yxe OCANOYHYIO TOJmY, NMPOPBEHHYI MOPONAaMH
meJIOYHOrO MAaCCHBA,

Ha paccrosmuu 500-800 M Ha BocTok or nyukra X[V naxoawrcs ma-
NeHbKHit, HO penbedHbIl XONMHK, TAKXKe I'YCTO yChnaHHui# meGHeM ocanoy-
HO# noponas!, Gonlee BCEro noxomke# Ha I'NIMHHCTO-KPEMHUCTHIA ClaHel.

Eme panbwe B TOM Xe Cepepo-BOCTOYHOM HanpapjiedHn or Muommckxo-
rO MACCHBA HAXOAMTCH WHWPOKAS NOWMHA, 38 KOTOpo#d noaHHMaeTcs Apyras
rpsapga BoapblwenHocTelt, [Npamepro B 500 M or GaHxaRWHX XOIMHKOB B
JIomKHHEe BCTpe4aeTCs H3OMHPOBAHHBLIA BRIXOA I'/ILI6 IPAHOAHOPHTOB M KBAap-—
LeBLIX AHOPHTOB. MaKpoCKomHYecKH AHOPHTH! OOBOMBHO Gorarel wepHo#
poroeofi o6Manko#f m CenwiM noneswmM ummartom, Pasmep zeper no § mm,
INlon mMmKpockonmoM BHAHO, YTO Mpeo6ianaeT YacTHYHO CEepPHUHTH3HPOBAHHLIN
N1arHoK/1a3, KalWeBoro MojleBoro UmAaTa HeMHOrO, a KBapl NMpHCYTCTBYeT
B THINHYHBIX Pe3KO KCEHOMOD}HLIX 3@pHAX. :

3a sommsoft B Gnuxatimmx ofHaMeHESX HA CAMOM 3aNAfHOM XOIMHKE
‘BCTPEYAIOTCS YXe NMHPOKCEHOBkle NOPYHPHTEI, BHICTYNAKMHE B BHAE He-
GonpumXx KaMeHHCTHIX BhIXOAOB H mebHs.

Onucankble ofHaXeHHs ClAHLEB, AHOPHTOB M NOPAMPHTOB MPeACTaBISIOT
coGofi H30/HPOBAHHLIE BLIXOAL! NPEBHHX MANSOIOHCKHX NOPOA, BLICTYNAKMmMUX
aneck Koe~rae H3-nof TPeTHYHLIX NeCHYAHHKOB. DTH MOPOABl, KaK yxe 6buIO
CKasaHO, Y BOCTOYHOI'O MOAHOXBA ropbl KopkyTrasn orpaHuquBaior o61acTb
pacrpocTpaHeHHs SnHIefUMTOBBIX NMopdupoB H Tydoe c Bocroka. Onmaxo
panblle HA BOCTOKE yxe. 3a monoco#t TpeTAunmx ornoxenn#t E. A, Kysuenor
BCTPeTHl OTAeNbHbIE ofOHAMEHHR 3IepHHCTOA HABepXeHHOH Mopodbl SCCEXCH-~
TOBOrO THIA, TAKOl Xe KAK JOopoasl C loro-sanagkoro cxiona “Kamenuo-
ro 6yrpa”. 3ro nokassiBaer, jrro mjiomank pPACIPOCTPAHEeHHS MeNOoYHLIX Mo-
poa MoxeT GeiTk Gonee WHpOKoO#, WeM Ta, HA KOTOpPOfi Mbl BCTpedadH HX
Brixoasl, HepoaMowno ckasaTk TONBKO, B KAKON CBA3H HAXOASTCH HX OTpbl=-
BOyHEle OOHAXEeHHs Ha BOCTOKe C H3YYeHHOH 4acTbi0 MACCHBA.
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YACTH Il
TOPHBLIE NOPOibI HINIMMCKOTO MACCHBA

BBENEHHE

lopubim noponam Mummckoro menounoro mMaccuea 6GbUia MoCBsmeHa OCO-
6as crarbs A.H.3aeapmuxoro (1936), mo Tam ommcanel TonbKo oTAenLHLIE
obpasusl ropHeX nopoa. [eonormYeckne yC/IOBHS HAXQKASHHS [Op-—
HBIX nopoa 6bWIH Toraa HesicHel, HeH3BecTHBIMH OoCTaBa/HCh H MHOCHE
ropHbi® MOpPOAbLl, HMejollHe CYWEeCTBeHHOe 3Ha4YeHHe B CTPOSHHH MACCHBA,

HacToamu#t pasnen nawe#t paGorel BocnonHgeT 2ToT nNpobedl, XOTd MbL
¥ cefidac He NpeTeHAYEM Ha MOJHOe ONHCaHHe BCeX PA3HOBHAHOCTEH IOpPHBIX
nopoa, Omucanbl TONMBKO IViaBHedluHe THIIBl, MOCKOIBKY SHAHHE CyuecTBa
ITHX nopoa HeoOXoAHMO A/1f NPEACTABIEHMS O TIeOlOrHYeCKOM CTDPOeHHH
[AHHOI'O YYacTKa 3eMHON KOpbl H O NMPOHCXOAHBUIMX TaM Mpoueccax.

Ecmu ocraBrTh B CTOpOHE Te rOpHbIE MOpPOAbl, KOTOpble NMOABIAKTCH B
yoa/lleHHH OT KOMIUIeKca mejoyHbix mopoa Mmmma, npeacrasasiomero, He—
COMHEHHO, ©AHHOEe LeJioe, TO BXOAdUHEe B €ro COCTAB IOPHbI@ MOPOALI MO=—
ryT 6uiTh KhaccH¢uUMpOBaHbl cleaywuwHrM obpasom:

1. Hanupumecs By/NKaHAYECKHE MOPOABI H COOTBETCTBYIOWHME MM TYydel.

Il. Bonee Moflogbieé HHTPYSHBHBIE H XH/LHBIE H3BEpXeHHble MOpPOObI,
pacnanapmMecs Ha HeCKONbKO IPynm 1Mo cocTaBy H BpeMeHH ob6pasoBaHHd.

lll, Meramopduyeckue nopoas!, ofpazobBaBlHecs B pe3yALTaTe H3MeHe—
HUA 3PQy3UBHLIX, WHTPYSHBHEIX H OTYACTH OCA[OYHEIX I'OPHBEIX MOpoA.



'napa 4. BYJIKAHUHMECKHE [OPOAbLI MIITHMCKOI'O MACCHBA

Cpenu »(pdyanBHBIX NMOPONA MBI pPA3NHYAEM NO NoOpaaky or Gonee ApeBHux
Gonee mosoabiM: nopdupnTel (aHaesuToBble Wnu GasanbroBbie MOPGHPHTEI);
mnefiuaToBLIe NOPgUPHTH! (neliunTHTOBRE NOPPEPHTHI); snuUneiuuTOBLIS
opduipel (Qpononurosele nopdupet). [Nocnenanue spasiiorcs Hawbonee pacnpo-
TPaHEeHHLIMH ¥ HHTePeCHBIMH WEeJOYHbLIMH NMOPOAAMH MACCHBA, M K HEM Tec-—
0 MPHMBIKAET I'pymna MEPOKIACTHYECKHX Mopod - TyGoB snuneduMTOBBIX
ophHpos,

[Mop¢upHuTEl BCTpeHYanuchb TONBKO B BHAE OTAENbHBIX OOHaxeHu# cpenn
4ACCHBA ¥ MO COCEACTBY C HHM; HENOCPefCTBeHHO OTHOWEHWEe KX K Wenoy—
{bIM TMOpOAaM MaccHBa He Habmonanock. KCeHOMATH KAKHX-~TO H3MEeHeHHBIX
{OpdHPOBEIX MOPOA OCHOBHOI'O COCTaABA BCTpPeHawTCH B HeelMHHOBBIX CHEeHH—
‘ax, UTO TaAKXe T'OBOPHT O CYWeCTBOBAHWH APEBHHX NMOPOA, HMEBIIHX COCTaB

opdHEpHTOB,

Snunef M TOBLIe NOPGHPHTHI BCTPEYANHCH TOME TO/NBKO B HeMHOT'HX 06~
ameHuax, OHH, HECOMHEeHHO, CTapule anunedunToBLIX mopdupoe. He Gyner
eBepOATHBIM [ONYUEeHHe, YTO HAMMAHHSA JIEHIHTHTOB HENOCPeNCTBeHHO Npef-
IECTBOBANIH HANHAHHAM (POHOMMTOBON MATMBI, SnUIeHUATOBBEIE MOPGUPATHI
HSHaEpYKeHbl NPH NOCNeNHHX HccneaoBaHusx A, H.3aebapuuxkoro u He 65uIH
MHCaHLE! B ero paHHefl craTtke.

Crporo roeopsi, MeraMopduaM HCOLITANH B Gonblue#t Wi MeHblle#l cTe~
deHd Bce a(y3HBHEIE MOPOALI, HO MOXHO COBEpPIIEHHO ONpede/leHHO OTIH-
YaTh aHXHMeraMopduieckue a(pdyaMBHEIE NMOpPOALI, €lle COXPAHHBIIHE ACHEIE
clieab! cBOel MepBoHaYaNbHOH CTPYKTYpBI, OT NMopod MeTamopdHyecKux, rae
9TH CTPYKTYpBl B JIydlieM ciydae NPOSBASIOTCH KaK c/flaGble Pe/IMKTH HiH
COBCEM CTHpAIOTCH M CTPYKTYypa Mopoasl Le/lHKOM ONpefenseTcs MpoLecCoM
MeTaMopfuama,

MeramMopguaMm pynxaHndeckux nopod (GoHOMHTOB WM SHHIEALMTOBLIX
nopdupos) MoXeT 6bITH MpoC/e}eH Ha MecTe, W NMPOMCXOXAEHHe TeX Me-
Tamop¢HYEeCKHX NMOPOA, KOTOpble H3 HHX BO3HHKAIOT, YCTAHOBIEHO COBep—
weHHo To4HO, [lepBoHavanbHas NMpHpPOAA HEKOTOPBIX APYTHX THIOB HABISETCH
TONBKO npeanonoxenneM. [loaToMy HeBO3MOXHO Aa BCeX MeTamMopHYeCKHX
mopoa HMumma gaTte onHCaHHe Napaiie/lbHO C ONMHCAHHEM MX HCXOOHOI'O Ma-—
Tepuana, 4To, Moxer 6pITh, Obul0 GBI XenarenbHo., Onucanue meTamopdu—
YecKHX ropoa BeiaesleHo B ocoGyio riaey.

TopdupuTer

3TH I'OpHBIE MOPOAbLl CHJIBHO H3MEHeHbl, TAK YTO HX MepBoHAYanbHas
npupoaa C NOMHOR HEeCOMHEeHHOCTBIO He MoXeT GbITh yCTaHOB/IeHA naxe Ha
OCHOBAHHMH MHKPOCKONMHYECKOI'0 HCCllenOBaHud.

lNopona npenacraBnger cobolf THNHYHBLIR ABIHTOBBIA HWIH YPaJHTOBLI nop-
¢upur, PenokpucTamnsl aprura (WM ypamura) OOCTHralT B MIHHY
3-5 MM, yame oHH 6Gojee MeNKHe, H 3a8K/IOYeHE! B TeMHO-Cepoll co chnabbim
3e/IeHOBATHIM OTTEHKOM apaHHTOBON ocHoBHON Macce. [Ips BhIBETpHBaHMH
nopoabl Ha NMOBEPXHOCTH ee KYyCKOB ofpaayeTcs ToHkas CypoBaTas KOmuuka,
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XapakTepHa oToeNBHOCTHL NMopodsl, Giaronaps KoTopo# OHA pacnagaeTcs Ha
MeJIKHe OKpYT/lo-yI/ioBaTele IibibGbl H KYyCKH,

MuKpOCKONHYECKoe HCCnefoBasne OGHAPYXMBAST NOBOMLHO 3HAYKTeNIBLHOe
pa3noobpasue cpenu ob6pasuoB arofi nopoael, 3aBHCHAIlee B OCHOBHOM OT
CTeneHH ee H3MeHeHWs. BTopHuHble MHHepansl B Hell sBafOTCS npeobnanaio—
LIHMH o

deHOKpHCTAUTHI MOHOK/IMHHOI'O MHPOKCEeHa, pasMepoM Hame Bcero OKoJlo
2-3 MM, B paanuuHOli CTeNeH¥ NOABEpPriNChH ypanuTuaaumu., [IMpoxcen TOYTH
GecupeTHslll WM OdYeHb csabo oKpaweH B GypoBaThlii UBeT C eABa 3aMeTHBIM
¢roneToBEIM OTTEHKOM M He NJleoXxpoupyeT. KpHcTannbel ero HMewT THIHY—
HYI0 dOpMYy KODOTKHX BOCBMHMI'DAHHREIX NpH3M H obnagaior Jopouo pasBaTOH
cnafiHocTho, Yron nmoracanus cNgmouTr TouHo papeH 45°; BecTpeuaoumecs
WHOTA& NBOMHEKOBLIe BpocTkH no (100) racHyT MONTH OAHOBPEMEHHO CO
BMemaomiM HX 3epHoM, HHorma yron moracaHus NoHHxaercd no 42-43°,

B nomepedHEIX ceuyeHMdAX C HH3KHM ABYNpPE/OMIIeHHEM B HEKOTOpBIX cllyuasx
BHAHO §ICHOE 30HANBHOE MOracaHWe, CBH3AHHOE C YBelHYeHHeM yria onTH-
YeCcKHX oGelt OT UeHTpankHOW YacTH KpucTania K ero nepudepuu, 2V B
ueHTpe sepeH - 54 , HA nepubepHu - no 57°. Cpennuit noxasarenb mnpenom-—
7ieHus, H3MepeHHbI#i HMMEepCHOHHLIM crnocobom: Nm = 1,695 i¢I),002;
Ng—Np-0.023 - 0,024, OnTrueckne cBoficTBA NMOKA&3LIBAKOT, 4YTO MHPOKCEH
B eHOKpHCTANNAX HYKHO CYATATH ABIHTOM,

Bonoxuncras ypannToBag poroBag o6MaHKa, B KOTOpYI NpeBpainaeTcs
aBruT, obriyHo 6nenHo okpaweHa, llBera nmieoxpouama yame Bcero Koneb-
miorcs oT ronyGoparo-aenenoro (21-22 ie—ic ) mo Ng no Gnemmo-wentoro
(1 gc, muorna 1 ie—id mo Np; nsera apeck n B nanenefimem - B ofoana-
senuax Octeaneaa ( Ostwald, 1928), npn srom okpacka uwacTo mepasuo—
MepHas, NaTHHCTas, Yron noracaHuss cNg = 19°,

B HeKkoTOpEIX Cllyyasix MHPOKCeH (EeHOKPHCTA//IOB Haueso NpeBpauleH B
YpanuT, B APYrHX — poroBasi o6MaHKa pA3BHBAETCH TONBKO B BHAE TOHKOH
KaeMOYKH Mo NepHdepHH KpHCTAa/NOB NHPOKCeHa H NpOHMKaeT B Hero no
TpeulMHKaM, NIOCTeNeHHo Chefas Bech KpucTami, Ocobenso spxmfi caysait
TAaKHX OTHoWeHH# HaGmonancs B nop¢upHTe, BCTPEYeHHOM yXe 3a npenena-
Mu mMaccupa., OGBIKHOBEHHO MpPH YPAJHTH3ALMH MOMYYAIOTCH I'OMOOCEBBIE
ncepaomopdoabl, HO B HEKOTODBIX ClyyasXx aBrHT 3aMewaercd Gecnopanod-
HBIM arperaTtoM porobojft o6Manku, HHorna deHokpHcTamIbl aBraTa COBCEM
HE PaTPOHYTH ypamiTmaamseft (dmr, 2).

Hapsny c poroeoit o6MaHKOH B NMHpPOKCeHe Koe-rae M0 TpewMHaM HIH
GecnopsnoYHEIMA NSTHAMH pa3BHBaeTCH H 3eneHo-6ypas ciiona,

Hapenka BcTpeualommecs B HeKoTOphIX obpasuax nopdupura Meikue, He
pocturapomye H 1 MM ¢peHOKpPHCTANUIBI M/IATHOK/IA3a COBEpIIeHHO DPa3ajloXeHE,
3amementl penbedHol MYTLIO, HHOrn& Ha (oHe anbLGHTH3HpOBaHHOTO GeHo-
Kpucranna, Hekoropele aepHuCTEle arperartbl SnHAOTa TOXe, BEpPOSTHO,
obpasopanichk Ha MecTe (PeHOKpHCTANIOB miarunoknasa. Haxonen, maGmona-
fI0CE MpEeBpalleHHe (JlarHoKnasa B HEpasnMyuMO TOHKO3epPHHUCThIE arperarst
OpPYruX BTOPHYHBIX MHHEpAJOB,

K uucny nepBeix Bblde/ieHH B MOpoAe OTHOCSTCH TaKMe KpPHCTa/ibl Mar-
Herura or 0,08 no 0,15 MM B auameTpe 'H, MoXeT GbiTh, OTHOCHTE/ILHO Kpyll—-
Hble KPHCTA//Ibl ANATHTA.
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®ur. 2. lNopdupur. ObwHi BHO MHKPOCTPYKTYPHI

' DA3HOBHAHOCTH C COXPAHHBIIMMHCS BKpalJIeHHH—
KamMH 3cHankdoro aprura.Koporkonpuamaruyec—
KHe, XOPOIWO OUPAHEHHLIE KPHCTA/IL @BrETA
obpasaylor riioMeponopgupoesie cpocTku, O6p,154;
Y nopork pro-pocroudee m.X1, Hukonu ckpeme-
Hel, yBen., 15

OcHoBHas macca B GonpumHCTBE 0oOpasunoB obHapyx#uBaeT Golee HIH
MeHee SCHble Clleabl NepBoHAYAIBHON MHKPOIMTOBO/i CTPYKTYDHI, HECMOTPS
Ha TO, YTO MO CYwWecTBY B HACTOfUEeM €ee BHAe MHKPOCTPYKTypa sBIAeTCH
ywe kpucrannobnactuyeckoli, Ee MOxHO nostoMy HazpaTh GNACTOMHKDONK—
TOBOH,

T'naBHBIe MHHepansl, o6pasyiollde OCHOBHYIO Maccy, - albOGHTH3HPOBaHHEIX
nyiaruokna3 u poroeas obManka, ANLGHTOBEIE KPHCTAIE! HMeKT (OpMy H
pacnosioXeHse MHKPONHTOB TOI'O IJIATHOK/IA3a, M3 KOTOPOro oHHM ofpasoBa-
NUCh, HO OHX OOLIMHO YTPaTW/IX CBOM XOpowXe T'pDaBk ¥ B AeTalfX odepra-
HHS HelleIHMBLIX anbBuTa onpenensioTCA €ro KpHCTAIOG/NACTHYECKHMH OTHO—
IWeHHSAMH K poroeoit o6Mmanke, PasMephl npHamouex ankbuTa B pasHbIX 06—
pasuax mopoakl pa3/HuHbl. Tam, roe oHM Xopolwo BHAHBI, OHH HMmejT ot 0,1
~no 0,3 mm B anuny. B HekoTOpBIX caydasx niarkokias B OCHOBHOH Macce
CIUIOWL 3aMeHeH YpeaBbuAfiHO TOHKMM arperaToM BTODHYHBIX MHHEpanoB, H
ero MHKPOJ/IHTBI HepaslIHY¥MEI,

Poropaa ofManka B OCHOBHOM Macce RpeACTaB/leHa TeM e BHAOM, KO-
TOpeI B naHHOM wnnde ofpasyeT ypanuToBble NCeBAOMOpP(O3L! .U ABIHTO-
BpIM (eHokpucTamiam., Tam, raoe ncepnomopo3bl o6pa3oBaHbl BOMOKHHCTHIM
YPanuTom, Kax, Hanpumep, B ofHaMeHHsX X BOCTOKY oT ropw Kopxyran, n
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B OCHOBHOiH Macce poropas ofMaHka BoflokHucTas, B ofHaxennsx Kk cepepo-
BOCTOKY OT MaccuBa ampuGon KOMNAKTHEI H Golee I'yCTo oKpaweHHb, Kak
B Tex KafiMax, roe oH 3amMeumaeT (eHOKPHCTAIBL @BIHTA, TAK ¥ B OCHOB—
Hoit macce, Kpome aepeH, pacrnonaraiommxcs Mexny anbGHTOBHIMH MHKPO—
nuramH, poropas obmaska oOpasyeT NMy4YKH H JKHIKHM, CEeKyUIHe OCHOBHYIO
Maccy, W gpyrue ckomienus, Kpome BTOpHYHOM poroBolt o6MaHKH B OCHOB=
HOff Macce HawMX NOPPHPHTOB NPHCYTCTBYIOT OpPyrHe CPaABHHTE/LHO CBETIIO
OKpaleHHble MHHepansi, Takue Kaxk Xnopur, =nuaor, Sypo-aeneHas caona.
Ha akueccopHbIX MHHEPANOB BCTPeYa/JHCh MarHeTHT, cbeH H anarwr.

Cmona, XnopuT M SITHAOT HEOAWHAKOBO PACIPOCTPAHEHLl B pasHbiXx ob6pad-—
uax M HepaBHOMepHO pacnpefefleHs! B noponde. [eranm cooTHoweHn#t mexny
STHMH MHHepanamH pasHooGpasHbl B pa3HblX MecTax, H HeT HeoGXOOHMOCTH
UX NOAPOBHO onuCHiBATbH. Hano OTMETHTE TONBKO, WTO CHIIONA MIDAET TAaKYIo
ke ponb, KaKk poroBas obmaHka, 3amemas (eHOKpPHCTa/UIl aBrHTa H pA3BH-
Basick B OCHOBHO# Macce, Poropag ofMaHKa H cmofa 4acTO pasBHBAalOTCH
COBMECTHO, BMecTe 06pasayloT CKoN/eHHd M T.A. XJIOpHT BCTpedaeTcd B
HeOOonblWOM . KOJ/IH4eCTBe W SB/IfeTCH, BEepOoATHO, NMO3AHeHAUHM MHHEepaloM,
pASBHBASCH HAa MeCTe KAk poroBoll O6MaHKH, Tak M caonbl, DMHAOT = OT
MenbyafliMX 3epHBIUeK N0 KPHCTAANOB Tako# xe Wian naxe Gonbueft Benidn-—
Hbl, YeM OpyTHe MHHepajbl OCHOBHOW Macchel, B HeKoTopeIX ciyuasx npupie-
KaloT BHHMAaHWe KPHCTA/Ubl anfaTHTA CBOMMH CPABHHTEIBHO KPYNHLIMH pas-—
MepamMH.

BoaHukmag B peaynbTaTe NepeKpHCTa/UIM3AUHH MOpPoAbl MHKPOCTPYKTYpa
OCHOBHOIl Macchl - KpHcTamnoblacTHYeckas H MO XapakTepy B3aHMHBIX OT-—
HOWeHHH MHHepanoB HafoOMHHAET MHKPOCTPYKTYPHI 3e/IeHOKAMEeHHBIX Mopod,
C TeM Xe pasHoobpaszwem (OpM OTAESNBHBIX MHHEPAa/NOB H HX pacTpeneneHsns
B nopoae,

OnuceiBaeMble 8BIHTOBHIE W ypaluToBble MOpdHpUTH! He BxoasT B HMumm-
CKHit KOMMIEeKC weloyHbiXx nopod. [lo~-BHOMMOMY, OHH B 3HAYHTENBHOH Mepe
COCT&BJIgNH JIHIIbL OCHOBAHHe ByNKaHa, o6pa30oBAHHOIO MOTOK&MH WEl0YHBIX
abdyansnnix nopon. [losTomy noapofhee Ha HuX .He GyneM OCTAHABIHBATLCH
¥ OTMEeTHM /ML OCOGEHHOCTH STHX NOPOA H3 pasHBIX MeCT, Ine OHH ObUH
BCTpeYeHsl,

1. O6HaxeHHe Ha I'psafde BOCTOYHee MaccuBa, PeHOKpHCTAMILI MHpPOKCEHA
B SHAYHTENLHON 4acTH COXpaHWIMCh M 3aTPOHYTHI ampubonuaaumeit TONBKO
c Kpaen, Poropsas obMmanka senenaq, HeBOJNOKHHCTAaq; cnioga B nopoge MpH-
CYTCTBYeT B O4YeHb HeGOo/bIIOM KOMHYecTse, pPA3BPHBASChE YACTBIO M0 TPEelH-
Ham aprura. [lonanjaercs anaTHT B KPYNMHBIX KPHCTAa/Ulax: OCHOBHAA Macca -
THMHYHAS 6IACTOMHKPONHTOBAS W HMeeT OGMUK TOHKO3EPHHCTOTO annbur—
anuporoeoro ampubonura. CocToHT M3 3eneHolt poropoli o6MaHKH H MpPo3—
payHoro cepexero Ha Bua ansbuTa, BOSMOXHO, ¢ HeGONbWONR MPHMECHID Ka-
NHEBOI'0 MOJIEBOr'O LmAaTa.

2, O6uaxeHHe K BocTOKy oT ropel Kopkyran, PeHokpHCTaNNLI aBrura
NpeBpauieHsl B BONOKHUCTHIL YypaliuT, COXPAHAAChH Cpefld Hero WHoOraa Tolb—
KO B BHAe ocTaTKoB, B HekoTopelX clyyasix BMecTe C yYPA/lHTOM B [OBOMb-
HO 3HayHTe/LHOM Ko/MyecTBe mpHcyTcTByeT cimiona, OcHoBHas macca Gnacrto-
MHUKpOJIMTOBAS; OYepTaHHus albOHTH3IHPOBAHHLIX KPYNMHBIX MHKPO/HTOB XOpDOLO
BHAHBI, HO B HEKOTOpHIX.ofpasuax nardoknas npeeBpalled B HepasIHYuMO
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TOHKHH arperaTt BTOpPHYHBIX MHHepanoB, MeCcTaMH PASBHBAETCH NPEeHHT B
puae ToHKMX (menee 0,1 MM) cekymmx XHIOK,

3. Buixoa cpenu miouwans pasBUTHS WeI0HHBIX MOPOA. ¢enoxpuc1~a.m:m
aBruTa He 3aTpoHyThl am¢uGonuTHaauHel M OGHAPYXHBAIOT 30HANLHOE CTPOe—
Hue, B ocHoOBHONI Macce O6HILHO pasBHBAETCH C/0da BMecTe C PoroBo#
ofmMankofi; uHoOrfa BMeCTe C Heli ¥ MarHeTHTOM ciiona obpaayer Hebo/buMe
ckonneHus., Manenpkue $eHOKpHCTaNNbl MarxHoknasa paamepom 0,2 - 0,3 MM
3aMeweHbl cocciopuTonoaobusiMu arperaramu. OcHoBHas macca - 6aacTo-
MuKponuToBas, Pasmep asepen 0,07 - 0,08 mm,

Snuneit Bhie Il bl THTOBBIE Il HThI

Buinenenne sroro tuna rop#uix nopon B Hummckom maccupe xak npo-
OYKTOB Ollpe[e/leHHOr'o 9Tana BYNKAHHYEeCKOH HCTOPHH STOI0O HHTepecHeie-
ro KOMIJIeKCa WeJIo4HBIX Mopol He MoXeT 6bITh cAe/laHo ¢ MOMHOH yBepeH-
HocTbw. ToOnbkO B oaHOM MecTe K cepepy or ropsl KopkyTan nabmopanuce
naitky QOHONMHTOBBLIX SMUIEHUMTOBBIX NOP¢UPOB, BHAMMO, MepeceKaollne Sx~
nefuuToBEIe HOPhUPHTEI, Y SananHoll OKpaMHEl MACCHBA BO BTOPOM MecTe, T'ie
BCTpPeyeHb GLITH TaKHe MOPOMbl, OTHOWEHHA MX K SNHISHUMTOBLIM nopdupam
HeoCTATOYHO ACHbLI; KpOMe TOr0 CAMH NOpOAbl 30eCkh He TaK THNHYHBI, KaK K
cepepy ot ropsl Kopkyran, Hakonen, x cepepy ot “Kamenunoro 6yrpa”, rae
TakXe MOXHO NpefnojiaraTh NPHCYTCTBHE 9THX MOPOA, OHH ITOABEPrIHCH H3w
MeHEHHSIM B TAKO# CTeNeHH, ¥TO MX MpHpo[a He MoXeT GhIThb yCTAaHOBIEHa,

1, OmmnueMm cHavana HauGoslee THITHYHEIR BHA SMHAeRIMTOBOro nopbHpHTa, B
KOTOpPOM OH MpefcTaB/ieH B OGHAXeHUsX K ceBepy oT ropul Kopkyran (Ne 195),

MakKpocKonn4eckH 3Ta nopoda MMeeT obauk nopdupura, B ceemem uano-

Me OHA TeMHo~Ceporo lBeTa, 3BNOp¢upoOBas, CO MHOTHMH TeMHbIMHM, Gnec-—
TAMYME TIOCKOCTSMM CrnaiHoCcTH, PeHoKpUCTalllaMH aBIHTA H C MHOTOQYHC—
NeHHbIMH Menkumu (Ao 1 MM) CBeTNO-CepbIMH OKPYTVIBIMH NSTHBIKAMH
snunefiunta., Mecramu 3ameTHbl Gollee gpKo-3eneHble, Kak GyATO SMHOOTH-
aupoBaHHble yyacTkH. Ha BEIBeTpensix norepxHocTax ofpasyeTrcd TOHKASA
oxpaHo-6ypas Kopouka,

Toa MHKpOCKONOM BHAHO, 4TO MOpoAA COCTOMT H3 (eHOKpHCTaN/IoB aBru-—
Ta W anunefiupra, 00pA30BAHHOIO KaNHEeBbLIM MNOJIeBBEIM IMATOM H MYCKOBH—
TOM, H OCHOBHOH MaccChl, B COCTABe KOTOpPOH KpoMe WeJIoYHOr0 MoMeBoro
wrnaTa CyuwecTBEHHOe yHacTHe MpPUHUMAIOT 3eneHas cmona u rpasaT (dur.3).
[NMocnennne mectamu obpasyoT HeGoablHe ckonneHns. Kpome Toro B mopo-
ne NpUCYTCTBYWT AKLeCCOpPHble MHHEpalbl = MArHeTHT H alaTuT.

B neyx ofpasuax snuneftunToBoro nopdupura 6b11 M3MEpeH KoMHYECTBEH-
Hblii MHUHepankHbIi COCTaB; NOJYYeHbl CleaylouHne AaHHble (B ofbemu, %):

| I~

[cepnomMopdhoass no NeHUHTY 24,4 30,0
PeHOKPHCTANNILI ABrHTA 22,4 21,1
[paHaT B MeNKHX 3epHax 3,3 5,7
MarumeTuT B MellKHX 3epHax 1,3 1,6
OcHoBHas macca 48,6 35,6

CymmMma,.. 100,0 100,0
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¢ur., 3. Snunefuuropnii noppuput. OGmmi BuA
MHKPOCTPYKTYPbl. MHOrOYHC/IeHHbIe (PeHOKpHC—
Tajyibl SNHICHUMTA ¥ ABMHTA B CH/ILHO MeTa-
Mop¢naopanHoli ocHopHOM Macce. O6p.195, |
vexay n. XII n 1X. Bes anannsaropa, yeen. 15

LiBeTHO! HHOEKC MOMHO CYHTATH PABHEIM NPHONH3HTeNLHO 45.

Arrut denoxpucTannor cocrasnger 25-30% Bce#t Maccul noponsi [lpua-
MATHYECKHE KPHCTa/uIpl ero obHapyxusalor rpaun (100), (010), (110) u
uHorga (111) m oberaHylo Xxopouwo paaputyio cnaisocts no (110). Pasmepsl
tpenoxpucTanios wame ecero or 0,8 go 2,5 MM H peako Goabwe., Muorna
nonagaloTcs NpOCThIe H OAMMOCHHTETHYeckue apoimuku no (100). Munepan
ouyeHp cnaGo oxpauien B GypopaTuifi npeT ¥ obnafaeT enBa 3AMETHBIM Mie0—
XpOH3MOM, OGHApYKHBAS 3eeHOBaThIi OTTeHOK No Ng. B HeKOTOphIX KpHC—
Talax MOXHO 3aMeTUThL 3O0HA/LHOe CTPOeHHe CO CPapHHTENLHO Y3Koil Ha-—
py#*Ho#l 3cHOMK. [Ipu 3TOM #Apo o6NagaeT HeCKOALKO Gojlee BBICOKHM [ABY—
npenomnerueM (Ng—Np= 0,024), geM nepugepnieckas kaiima (NgNp=0,022).
Yron noracauns » snpe (cNg= 43 ) HECKONbLKO MEeHBIe, YeM B HAPYKHOH}
30He (CNg= 450) Hapenka BcTpeuaoTca (QeHOKpHCTasbl, OCHApYyXHBalOWHE
NpH CKPENEeHHbIX HHKOMAX CTPYKTYPY NecodHsx uacos, CeKTOphl, pacrnono-
XEeHHBIE IO OCH C KpHCTajila, MMeloT 6Gonee RLICOKOe AByNpelomieHnue, [lo-
KA3aTe/lH NpeloM/IeHHs ABMHTA B LeHTPA/ILHBIX YACTAX 30HANBLHBIX KPHCTa/lI0B,
namepeﬂnble HMMEpPCHOHHBIM MeTOAOM, Takue:Ng=1,719; Nm= 1,688 n
Np=1, 692 * 0,002; Ng—Np= 0,022 - 0,025; + 2V =55 - 58° , NpHYEeM 4aC—
TO B 3OHAILHBIX KPHCTAIAX 30HbI C + 2 V= 55° YepeayloTCH C 30HAMH,
rae + 2 V= 58°,
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[lcepnomop}osel NO NEHUMTY HAXOAATCH B HECKONLKO GonplieM KOIHYeCT—
Be, YeM aBruHT, COCTABAAS MOYTH NOJIOBHHY BCEeH MACChl NOpoAbl, XOTSH OGLIY—
HO HX BCE e HeMHOro MeHkle, OHM BRICTYNAKT NMO4 MHKPOCKONOM Gonbliel
4acThi0 KAK OKpYrAnle N@THA, NOYTH COBCEM JHUICHHBIE UBETHOrO MMHepaja,
HO HEpeoKO BCTPEYalOTCd M TAKHE MNCeBNOMOp(O3bl, KOTOphie OGHADYMHBAIOT
rpasEd KpucTananoB jnedunrta. [loq MHKPOCKONOM BHOHO, YTO Be/MYHHA HX
0BBIYHO H3MepAeTCH NeCAaThIMH NOMAMH MH/JIAMETpa, pedko nocTuras Gonee
3HAYHTE/BHBIX pa3MepoB. :

MceppoMopdoas! MO NefiUTy COCTOAT NPEeHMYINeCTBeHHO H3 KAJIHEeBOro
Mojeporo umata H MYCKOBHTA; pa3Mepsl HeAe/IHMbIX STHX MHHEpajlop He
npesbmualoT 0,05 MM, a 4Yewyiikuy Cmoasl YacTO ewe MeHplule, PopMma 3epHbi-
WeK NoneBoro wrarta HenpaswibHasd., Kpome fionesoro wpmarta w cmogst BRYT-
pH ncepnoMopo3 MO NeluUMTy nonajalTcs M Apyrde MHHepasbl, BXoAdliMe B
COCTaABP OCHOBHOW MACCHl, HO B COBEpUIGHHO HHYTOXHOM KonudectBe, [lonemoii
wnaT, B OCHOBHOM ofpasywoumHsii nceelomMopho3bl, HECOMHEHHO, ABIISeTCH Ka-—
JIHeBbIM MOJIeBbIM LNATOM, GYyAs MO ero HU3KOMY NOKA3aTenmo NpeloMIIeHHS.

Kpucrtannel mMarseTuta - okono 0,15 MM u Gonee menkue. Kpymuwie (u
TOrA& 4ACTO C UEHTPAJLHBIM KAHA/IOM) NPH3MOYKH allaTHTAa MOIYT GBITh
TAKKEe OTHECEeHbl K NOpPQHPOBLIM BEUETSCHHAM. MAarHeTHT HHOrAa BCTpevYaeTcd
BpocuM B (eHOKPHCTAJ/IEl ABLHTA,

OcHoBHag Macca OIHCEIBA@MOI'0 3MHIeHUHTOBOrO NopdHpuTa, B KOTOPOIk
sakmoyeHs! GOHOKPHCTAIIEI aBCHTA ¥ NceBnoMopdoapi no nejimuTy, ofpasoBa-—
HAa M3 IEAOYHOro NojleBoro wmarta M cmoasl. CyllecTBeHHOe 3HAYEHHE HMeeT
TaxKe rpaHarT,

Ha-sa HCKMOYHTENLHO HeGOoNplUHX pasMepoOB 3epeH noneporo umara (me-
fee 0,05 MM) TOYHBLIE HMCCI/IEIOBAHMS €ro HeBOSMOXHbL Cyans IO BenHYHHE
nokasaTend MpeiOMNeHud, 3aMeTHO MeHpliefi, YeM Yy Kamanckoro Ganbsama,
9TO WenoyHo# nonepoit wmart., Kpome kajHeBOro nojieBoro wmaTta 3nech, He—
COMHEHHO, NPHCYTCTBYeT anbbuT C xapaKTepHbIMH A/ Hero ABOHHHKAMM,
Opnunaxo ofwas NenuTH3AUMS MONEeBOro waTa 3aTPYAHAeT BhIACHEeHHe KOIH-—
YeCTBEHHOr0 COOTHOWEHAS 9THX ABYX MOMEeBbIX IUNATOB.

Cmopa B OCHOBHO{ MACCe BCTpedaeTCs B BHAe Menkux (me Gonee 0,1 mm)
mnactunok, OHa nneoxpompyeT B 3elleHbIX TOHAX, OT CBeTIO-XelToro
(npubnusurensuo lea) noNp o rycro-GypoeaTo-aenenoro (23 n-24p) no Ng.
Penvegubie, CTONE e Me/KAe 3epHBILKH 'pAHATA B 3HAUMTENLHOM KONMHYeCT—
Be NPHMELHBAIOTCH K MONEBOMYy WNATY ¥» cmone. Mectamn oun Gonee kpyn-—
Hpie, Ao 0,2 MM, ¥ Torga ofpasylOT HeNnpaBAlbLHbIe CKOIUIeHHAd. VIHTepecHO
OTMETHTb, YTO B MeJIKHX 3ePHBIIKAX H B ULEeHTPANLHO# 9aCTH CKOIUIeHHH
rpaHaT o4YeHb cfabo oxpaweH B GypoBaThiff upeT, TOrMla Kak MO KpasgM CKOI-
NeHHl ero 3epHA NPHHHMAIOT QOBOMBLHO HHTEHCHBHYIK MelTY OKPACKY
(2ne—pe).

B CTpyXType OCHOBHO#I MACCHI, TAK e KaK H B CTPYKType NCepIOMOp-—
$o3 no ne#uMTy, MB BHAHM KPHCTa/NOGMacTHYeCKHEe OTHOWeEHHs O06pasyomux
HX MHHepanoB. B pacnpenesienus c/oABl H NONEBOro LIMATA 3 @8METHBI Kak
661 Clleibl GBIBIIEH OLENIAPOBOYH CTPYKTYpPHI NekmuruTa., MecTamu cmona
ofpa3ayeT OKpyrible CKoN/leHHs Gollee KpyNHBIX IJIACTHHOK; K Hell mHorua
NpUCOEAMHAETCH I'DAHAT, ClarapumMit 06eMMHO LEeHTPaJBHYI0O YacTh TAKHX ar-
peraTtop. Kak yXe CKasaHO, I'a4BHBIE MHHEepankl OCHOBHON Macchl, OCOBEHHO
cmonbl, MPOHHKAIT H BHYTphk ncesaomopdoa no nefunty. Cmona passHBaeT-
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Cs B BWAEe ArPEraTOB MEe/KHX MJIACTHHOK BHYTPHM (EHOKPHCTAIVIOB aBlHTa 110
ero TpelMHAM ¥ HeGOMNBIIMMA CKONMEHUAMU.

Xumuueckufi anagua Tunuyuoro obpasua (Ne 193) smuneftuntoBoro nop-—
¢upuTa nan taxme peaynbrartel (B8 %):

Si0 48,35 Na 2,87
Tidh 1,08 Koy 44
Al, 704 12,82 P, Og 1,00
Fe 03 4,91 F 0,04
F 5,34 S 110° 0,04
MnO 0,15 Hy0* 0,16
MgO 6,66 M., 1,21
Cad 11,04

CymmMma. .. 100,05

Anamua nposefed B naGopatopus MOCKOBCKOro reonoro-paspefoyHoro
aHcTHTyTa B 1937 I

BbIYHCIeHHble M3 9THX AAHHBIX 4YHC/IOBbIE XapakKTepHCTHKH H AONOJIHH—
TenbHbIe MapamMeTpbl TAKHE:

a 12,3 f 31,0 Q -18,9
c 2, m’ 34,5 a/c 5,85
b 31,7 < 33,5
S 53,9 n 49,0

[lo Ba/IOBOMYy XMMHYECKOMY GOCTABY Halll SNHHIMTOBLIE NOPGHPHTEL
CH/IBHO OT/IHMA10TCH OT COBPeMeHHBIX JIeHIIHTHTOB M B TO Xe BpemMs OYeHb
6nH3KH K NefunmTOBEIM GasanbTam.

2. Onucannpift BHA SNHICALHTOBOrO nopdupuTa dABngeTcsd Haubomee TH-
NMHYHBIM, HO K HEMY OHYeHh GIHM3KA pPASHOBHAHOCTHL, BCTPEYEHHAS Cpeay 3NH-
NedIMTOBLIX TIOPPUPOB B 3anafdHON 4YacTH MAacCHBA OKo/O myHkTa [l (Ne 223).

B Heit GeHOKPHCTA/NIOB apruTa HECKONBKO MEHblle, HO OHH B TO Xe
BpeMsl HeCKOJIbKO KpymnHee. OHH 3aech Taxke obHapyxHpaloT cnabyio 30—
HA/IbHOCTE W [BOUHHKOBOE ClloKeHue, B 30HaNLHBIX XpUCTANMAX 3aMeyexa
cnabas GypopaTas OKpacka Anpa, OKpyxeHHOro GecuBeTHOH 30HOM.

JlejfiuuToBLIe BbINE/eHHA OBUIM NpPenCTAaB/IeHk! ABYMS FeHepalusMH, eCiH
cyauTk mo mx pasamepam. CpaBHHT2NbHO Hebonbiloe 4HCHO 6o/ee KPYNHbIX
ncespomopdo3 no nefuury (paamepom 0,5 - 0,8 MM) MOXHO paccmaTpu-—
BATbH KaK MHKpOpeHOKpHCTamIEl, OHH 1OBOIEHO PE3KO OTIHYAIOTCH IO BeJjH-
YyHe OT MHOMOMHC/IeHHBIX eue Gonee Menkux (He npessiuaromux 0,1 Mm)
KpHCTa/INOB B OCHOBHOM Macce., Bnarogaps aTHM MelKHM KpHCTALIAM MHK-
POCTRPYKTYPa NOPOAL! MPHHEMAEST XAPAKTSPHLIR BUA OHENNAPOBOH MMKPOCTPYX-
Typel Jefiuututa (dur. 4). Mexny nceeaomoppo3aMi 1O JIeHIHTOBEIM KpPHC—
TannaM, o6pasoOBAHHEIM B OCHOBHOM K3 II0JIGBOMO WINATA C NMPHMECLI0 MYC—
KOBHTA, paclojaraloTCs arperaThl H3 dYellyeK 3e/eHOH C/moabi, Me/byafinx
KPHCTA/IOB MATHeTHTAa ¥ pelbefHbX SepHLIUSX HEeONpenellHMOrc BCNEeACTBHE
TOHKOAHCHEPCHOCTH MuHepana, B OCHOBHOJ Macce TakKke BCTpeyaeTcd Ipa
HAT B BHAe HeDOMBUIMX CKOMMEHHWH H XHIOK. Pasmep OTnenbHbIX 3epHBILeK
MaruetTuta nocturaet 0,1 mm,
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@ur. 4. SnuneiunaTopel noppupur. O6wHE BHA
MHKDPOCTPYKTYpPbl. MHOrOYHCNEeHHBIe  MelKHe
(eHOKpUCTABl 30HA/LHOI'O aprutTa M NCEeBAO—
Mop¢o3sl MO KpHCTa/aM neiunta, B ocHOBHOM
Macce 3aMeTHbl Clleflbl OLe/NIAPOBOHl CTPYKTYpHL
QO6p. 223, oxono n.ll. Fea ananusaropa, yeen. 20

3. K ceeepy or "Kamennoro Gyrpa” (Ne 202) B noppupuTax, KOTOpEIE
34ech TOXe, NO-BHAMMOMY, MepecekaloTcs AailkaMy aNulefuuTOBOrO Nnop-
¢upa, kak # K cepepy OT ropel KOpkyran, nog MHKpOCKOIOM MOMXHO YBHOETH
B OCHOBHOM MACCE OKpYIVIbIe CPOCTKH 3epeH LEMOYHOr'Q NOAeBOro lmaTa,
uMepmne GoMblIoe CXOACTBO C NCEBAOMOpGO3aMu no jeiunty. MoxeT 6biTh,
H 9Ty NOPOAY HYKHO OTHECTH K rpyNne SnuIeflHTOBBIX NMOPQHPHTOB, HO
SHAYMTe/ILHBIE BTOPHYHBIE H3MEHeHHH He NO3BONgIT ObITH BNOMHe yBEpeH-
HEIM B 3TOM CHCTeMaTUdecKOM nonoxenud. Bo BcaxkoMm cnyuae ecna naxe
3TO M NCeBAONSHUMTOBRIH NMOPPHPHT, TO OH 3HAYHTE/ILHO OTAMYAETCH OT ONH-—
CaHHBIX BbIlle THNOB Ha/IHYHEM NO/EBOLMATOBBIX (PEeHOKPHCTANIIOB.

MaxpocKonu4eckn 3TO TeMHO-Cepad nopoga ¢ (eHOKPHCTaIaMH ABLHTAa
(ypanura) penuuuno# no 3-4 mm. Penxue CpeTnpie NATHA WMEXOT BHO NCep=—
ooMopdo3 no noseBoMy WMNATY; B HHX 3aMETHO pa3BHTHE IMHAOTA.

[Tlon MHKpOCKONOM BMOHO, YTO KPYNHbIe (PeHOKPHCTAN/IEI ABICUTA B 3HAYH—
TeNpHOM CTEeNeHH 3aMelleHbl CHHe-3elleHOl poropolt obmanxkoit u GyposaToi,
OTHOCHTENBHO cnato nneoxpoupyoume# cnoaok. 3TH MUHepans: Pa3BHBAKTCH
CHa4aja BAOJIEL TPEUHHOK, 8 3aTeM COBCEeM 3aMellajoT NHpOKCceH, BoamoxHo,
4yT0 HebonplHe CKOMIeHHs 3THX MHHEpAalloB, BCTpeyaloulecd B NOpofle M yxe
yTpaTupllye odepTaHHs (eHOKPHCTA/VIOB AaBruTa, TAKKe pa3BHiInCh NpH 3a-
MelleH#l 3TOoro mMuHepana., B cxonnenusx poropo#fi o6OMAHKM COBEpPILEHHO He-—
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npapuiLHO# GOpMBI WHOrAA nonafaeTca GecuseTHbli AMONCHA. B HexoTopbx
ciay4adx K HAM MPHYPOYEHO HAXOXAEHHe KPYMHEIX NpH3M anaTHTa.

Kpome ¢deHOKpHCTa/IOB aprHTa BCTpedHaloTcd B GONBIIOM KomudecTepe Go-
llee MellKHe QEHOKPHCT&MI:I MnoJieBOr'0 LIaTa. Oun BCerga ﬂOMyTHeHble, qa-
CTO OO TaKoll CTeNeHHW, YTO MOJeROf WMAT B HHX HeNIb3d ONpefenHTb. 1am,
rae oHu Go/lee NMPO3padHbI, MOXHO PA3NHYUTL NOMNCHATETHYECKHE NBONHHMKH,
H yribl noracaHnsi B HHX OTBeHalT alL6uTy. MBI HMeeM nefno, O4eBHAHO, C
nonyo# ansbuTH3auMel Go/lee OCHOBHOIO INaruoknasa. Paameps deHOKpHC—
Ta/UI0B MO/IeBOr0 lnaTa AOCTHralT 2 MM, HO 4ame OHM MeHblie, Kpome
HHX HaGmo0alTCd MHOMOYHC/IEHHbIE MeJlKHe MHKPOGeHOKDHCTalllbkl pa3MepoM
oxono 0,3 MM Ge3 OBOMHHKOB WM B NPOCTHIX ABOKHEKAX. Ou MOryT OwTh
NOMYTHEBLIMM KAHeBBIM NOJAEBLIM linaToM. BcTpeuaoTcs, HAKOHel, TakHe
e MelKHe OKpyIible CPOCTKH Hefe/lMMbIX NOJIeBOro WnaTa, pacnojiaramo-—
WHUXCH N0 CeKTopam, JTH CPOCTKHM OYeHh HaANOMHHAIOT OYepTaHHS JTeHnuTO-
BbiX KPHCTA/UIOB, HO MX NpHpOJAa He BNONHE ACHA., K wWHCiy NepBeIX Bhiaele-
HHfi B NOpOde OTHOCHTCH TaKwkKe H MACHeTHT, '

OcHoBHas macca uMeeT GIacTOMHMKDONMTOBYK CTPYKTypy. Kpome mukpo-
MHTOB lIe/IOYHOrO NOJIeBOro umarta pasmepoM a0 0,1 MM u 06bigHO eme Go-
7Nlee MeJIKHX B COCTAB OCHOBHOR MACChl BXOOMT 3e/leHbIi MuHepaln, B KOTO-
POM HEeTpYAHO y3HaATb TY Xe POropyld OGMaHKy, KOTopas 3aMemaeT NHpPOK—
CeH M BCTpeuaeTCHa B. CPOCTKax Gonee xpynHex 3eped. Kpome Toro B Gonb-
WOM KOIHYECTBe B OCHOBHON Macce NPHCYTCTBYIOT XOpouwo o6pazOBaHHEBIS
penbetHble MeNKHE NMPH3MOYKH AMHHOK o6werHO Ao 0,05 MM M TomuuHONK BCE—
ro B HECKOJNIbKO MHKpDOH. TaM, I'le OHH NOKpynHee, MOXHO 34MeTHTh, YTO
OHM acHyT noa yrnamu okono 40, a B eme 6o/ee KPYNMHBIX MOXHO Onpe—
OefeHHO y3HATL MOHOK/IMHHBIA NHpoKCeH (omoncua).

OcHoBHYI0 Maccy nepecexaloT ToHuajiume (menbuwe 0,1 MM) xHIOYkH
MONEBOro WmnaTa C MeJKHMH 3epHLIUKAMH MAaCHeTHTa B CpefHell HX HaCTH.

Passntie nuoncuna H ampubona, a8 TakKe NepeXpHCTA/UIH3AIMS MOPOALI
MOr'YyT 6bIThb CBA3aHHI C BIHGHHEM KOHTAKTA HAXOQAUHXCH HenoaajeKy HH-
TPY3HBHBIX IOpPHBIX NOpPOM.

QHMEMTOBE H HQGQQOHEﬁQETOBﬂe nomgg (mﬂgmronue HDEMEH!

3tn Haubonee HHTEepeCHEIE H3 FOPHEIX Nopod HMuMMCkoro kommiexca
yxe ObllM NOBOMLHO NMOAPOOHO ONHCaHbI paHee B crathbe A. H.3apapuuxoro
(1936). OTHocuTenbHO GOMBLWOH MaTepHald, KOTOPbii GBI cobpaH HM BNO—
CNeACTBHH, NO3BONMA YTOYHHTL H OONOIHATHL HX ONHCAHHE.

SnuneinAToppie NMOpPOUPEI 3AHAMAIOT, KAK Mpl BUAeNH, WHPOKYO IMomansk
H CONPOBOXAAKIOTCH NPEeKPACHO BLIPAXEHHBLIMH BYJIKAHHYECKHMH Tydamu,

B TOoM, 4TO OHH NpeacTaABIAIOT BYNKAHHYECKHE NOpOAbl, H3/HBUIHECH Ha NO—
BEepXHOCTL, COMHEBATLCH HEeT HHKAKHX OCHOBaHHI.

B MHOrOYMCNeHHBIX BBIXONAX 3THX MOpPHBIX NOpoa MOXHO HabmoAaTh Le-
npit pan pasHoeunHoCTedl. Kpome TOro, oYeBHAHBle SBIEHHS MeTaMopduama
co3faoT pad NepexogoB OT ITHX NMOpPod K MopoaaM MeTaMopgHYeCKHM -
OpPTOPOrOBHKAM, YXe€ yTpPaTHBLIMM NMepBoHavalbHble OCOGEHHOCTH COCTaBa M
CTpYKTYPbl H3BepXeHHOH nopoanl. Bce 3TO, C OQHOH CTOPOHBI, CO3A4eT M3 =

-
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pecTHOe pasHoofGpaane BHYTPH paccMaTpuBaeMoit rpynnel mopog, a4 ¢ apy-
roii CTOpOHL — 'DAHENBLI 3TOR PYNNLl AeflalOTCH B HEKOTOpO# CTeneHH yc—
IOBHBLIMH, OCOGEHHO KOrja NpPHXOAMTCH pPA3rpPAHHYHBATBL SMNUIEALHTOBLIE MOp=
¢uppl ¥ NpOHCLIefLIMe H3 HUX MeTaMOppHYeCKHe IOpHbIe MOPOAEI.

B orpoMHOM GONBIWMHCTBE C/Iy4aeB HAWH NOPOABI NpencTaBleHbl 3MHieli-
UNTOBLIMH NOpHPaAMH, B KOTOPLIX /IGHUMT Npeppallen B ncepaoMopdoam 3
KA/JHeBoro noneporo wrnata H MyckoBHTA. OQHAKO B OOHOM OGHAMEHHH OKO-
no nyskra Il 6wl BcTpeueH H ncepdoNeHUMTOBRIR Mopdup ¢ deHOKpPHCTA/NIA-
MM HacTogllero ncepnoflefiluTa M3 KalHeBOro MONEBOro WmnaTa u HedenHHa
(Ne 224). Yxe MAKpOCKOMMYECKH HA POBHBIX IJIOCKOCTSX packKoja MCepao-
NefIHTOBLIX BbUIE/EHHA BC/IeACTBHE Pa3/HYHOIO OTHOUEHHHs K BhIBeTpRBa-—
HHIO KanueBbit nomeso#t wmart H HedelHH CTAHOBATCSH SCHO PA3/IHYHMEI; He=
dennH, BRIBETPHBASACHL ObICTpee, BhENAeTCH KaK yriybnenus (OCMHHKH)
-CpeAH noneBoro umnarta.

B pauneit craree A. H. 3apapunxuit (1936) paspenusn no BHewHeMy BHOY
BCe SnunehunTOBbe nopdupel Mumma Ha nBa THNA: 1) NOpoAb MeHee HAMEe-
HeHHEle C TeMHOR OCHOBHOM Maccoit m 2) cpeT/mle nopoabl — Genopathie,
poaoBaTele H 3eneHopaThie, Paanuune mexny 3THMH Tunamu oGyCJ/IOBIEHO
NpUCyTCTBHEM B NEpBOM 3HAYHTENLHOMO KOIMYECTBA TeMHOH, 3elleHOBATOI
nog MHKpPOCKONOM cmoAbl. MCYeanoOBeHHe 3TOj C/moapl BO BTOPOM THhe, He=
COMHEHHO, CBSI3AHO C HEKOTODPbIM AajbHeiHM MeTaMOpQH3MOM NOpoAbLl BO-
obule, 1Mo CywecTByY OGIH3KHM K H3MeHeHHAM, HaGmoNaBLIHMCS H B HEKOTO-
pbIX MHTPY3HBHBIX Mopoaax HMuwkMcKoro xommniexca.

Kpome aTux ABYX THNOB Cpeau SNuIeAUMTOBBIX NOPPHPOB HeobxoouMo
pa3/iMuaTh SBNopdHpoBLIe M a¢upoBbie THNBL HyXHO 3aMeTHThL, YTO agHpo—
Bble DA3HOBHOHOCTH pACNPOCTPAHEeHbl, Noxanyi, name Gonwile, yem SBNOp-—
¢pupoesie. [Ipu 2TOM HaGmoNAalTCH NOCTENEHHBIE MepexoAbl, H MO3TOMYy Bbi—
OenuTL BCe 3TH PA3HOBMAHOCTH OYEeHb TPyAHO. AdHpOBBIe 3NuNeAUMTOBLIE
nopdupel MO BHelWlHEMY BHAY He BCeraa J1erko OTAHYHTBL OT HMX TYGoOB.

Taxum oBpa3oM, MAKPOCKONMHYECKH MOXHO Pa3/IH4aTh ClIeAYIolUlHe THIE
HIIMMCKAX (OHONMHTOBBLIX TOP{UPOB.

A. 3nunefuxTOBLIE NMOPGHPEI

1) Temnsie, GoraTeie 3eleHOl COAOI: apnoppupossie, apupoBbe;

-2) u3MeHeHHBle, OCBET/IEHHble: 3BNOp¢HPOBLIE, A(HPOBLIE.

B. IllcepponeiiuntToBbie nopgupsl.

3nunefiuntToprpwme mnopdup s. HaubGonee xapaxkrep-
HbIMH §BJIFIOTCA 9BNOPQUPOBLIE PA3HOBHAHOCTH C TEMHO-CEpoOit, MOYTH YepHOH
OCHOBHO} MaccOi. B Hanome BHAOHBI KpyNHBIE, yame Bcero Ao 8-15 mm,
Gellble, peAKO CBEeT/I0~PO30Bbie (PeHOKPHCTAIBl SNHIeHLMUTA, OGHADYKHBAI—
LIM€ XapaKTepHble KPHCTA/UIHYECKHE OYepTaHHS HIM HHOrna OG/IOMAHHBIE
(pur. 5). B HexoTOpBHIX, NMpapna PEeNKHX, CAy4asx pasmepsi PeHOKpPHCTANIA
snunefiuMTa gocTHrapT 3 cM. B H3nome HeTpYAHO BHAETE TOHKOSEPHHCTOE
CTpOEHHe 3THX MNCen10MOopdo3.

Ilpn BEIBETPHBAHHH NMOPOALI NCEeBAOMOpPO3a MO MelUUTy OKAa3pIBAIOTCH
Gonee Npo4YHBIMH, YeM OCHOBHAS Macca, H peibe(HO BBICTYNAKT HAa NOBEpX-—
HOCTH rAb® n KyckoB. OGLIKHOBEHHO B 3THX Cinyuasx pefpa ncesnomopdoa
crilaxeHbl, NMOBEPXHOCThL [paHel luepoxoBaTas, HO MONANAKTCH M XOpOLWO
‘OrpaHeHHble TeTparoH-TpuokTasapel (neftuurosnps). [lpexpachsie popmMst
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dur. 5. SnuneiuuToppiil nopdup. [IpunonupoBadHasg NOBEpXHOCTE o6pa3ua. Buaowel dopma M pas-
MepEl Le/bIX TeTPArOH~TPHOKTAdAPHYECKHX (eHOKPHCTAUIOB SnuAeHuMTa U UX OGIOMKOB. HaTtyp. een.



¢ur. 6. PaccnaHuopaHHpi MeTaMOpQHI0BAHHEIR SnUIeHUHTOBLIN Mopdup.
[prnonmupopansas NoBepxHOCTL OGpasna. BHOHBEI THH3OBHAHLIE OYEpTAHHS
nedopMHpOBaHHBIX (eHOKpHCTaNIOB anunefitmra. Hatyp. sedn. :

TaKyX KpPHCTA//IOB MOXHO HANTH BBHIBAMMBAUMMNCS H3 MOPOABI B IOYBE OKO—
710 BBLIXOOOB M B pOCChmM wWebHS.

OcHopHag Macca SNuIeHIMTOBbLIX NOpGHPOB STOrO THIA HIIM COBeplieH-
HO M/JIOTHAS, adaHHTOBAs, WIH NPEeaCTaBIfeTCH HEBOOPYMXMEHHOMY TI7al3y
OYeHb TOHKO3EPHHCTOMN; B Noc/jeAHeM Ciydae oHa uMeeT Gonee CBeTIyiO
Cepyilo OKpacky, TOrfla KakK OKpacka ahaHuTOROH OCHOBHO# MaccCh Gimnke
X uepHOll. B HexoTophX Cly4asx' BCTPE4alOTCH NOPOABI, OYeHk NOXOKHEe Ha
anuMeRUHTOBBE NOPdHMpPBI, B KOTODPBIX, OAHAKO, (EHOKPHCTAIUILI SIMHJIEHIHTA
nedopMupoBankl H Xak 6bl crunomens: (¢ur, 6), ITon MHXPOCKONOM B 3THX 06~
pasflax BCerga BHAHBI 3HAYHTE/IbLHBIE MeTaMOpjpUYeCKHe H3MEHEeHHsd, M 3TH
NOpOAE! yXe A0KHBI ObITh OTHeCEeHHl K rpynne mMeTtaMopduyecKHx nopon -
OpTOPOrOBHKOB. '

A¢upoBEIE PA3HOCTH TEMHBIX SNWIEHUATOBLIX NMOPGHPOB MO HAPYKHOMY
oBnMKy He OT/HMYAITCH OT OCHOBHON MacChl aBNOpdupoBeiX THMOB. [loa
MHKPOCKOIIOM, OOHAKO, 4ACTO OGHapyXHBAeTCH NPHCYTCTBHE B HMX MHKpPO-—
heHOKpHCTANIIIOB 3NHANeRuuTa,

Hamenennsie cpeTinie PasHOBMAHOCTH SNUNERUHTOBLIX NOpdHpPOB BCTpe—
4YeHbl TOMBKO B BHAe webHa. Mx spnopdmpoBble NpencTaBHTENH COOEpPXAaT
denokpucTaA/UIBl INUAEe#UMTA B BHAe NATeH, JHOO COXpAHAIOUMX KPHCTAa10=-
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rpaduyeckne ovepTaHud, AHOO OKpPYIr/bIX H HECKOMLKO PACTIBLIBYATBHIX, 34—
MeTHO OT/IMHYAIOLIHXCH OKpPACKOH OT OCHOBHOH MACChl. 3TO WM pPO30OBbIE
Bblde/eHHs Ha GenosatoMm ¢oue, uiH, HaAobopoT, GeNOBATHE H/IH CBETIIO-
po3oBaThele Ha po30BOM ¢oHe; 0COGeHHO KpacHBbI OGpa3lbl CO CBETNO=-pO—
30BLIMM peHOXpHCTANNAME HA 6/1eNHOM 3eeHOBATOM (OHe OCHOBHOM MACCHL
B adupopbix npencTaBUTeNSAX H3MEHEHHBIX IMUACKUWTOBLIX NOpdUpoB deHO-
KpHCTa/l/Ibl COBEPUIEHHO OTCYTCTBYIOT.

OcHOBHAS MACCA y CBeT/bIX SIHAeHUHTOBLIX MOPOUPOB CYIECTBEHHO
NMoNeBoLNATOBas, OYeHh TOHKO3EpHHCTAas, NoyTH dapdopoeHaHas. HacTto
B NOpoAe BHAHLI OOHNBHBIE, HePABHOMEPHO pacnpee/leHHble GIeCTKH Me/KHX
yewyex Gefofi cmoael. MecTamH, H TOXKEe HEepABHOMEpHO, nopoda OBHapYMH—
BaeT NOpHCTOCTb. Hepeako MOMHO BHOETE OTNEYATKH BbIUEIOYEHHBIX KPHC-—
Ta/JIOB NMUPUTA, BLICTNAHHLIE INVIEHKOH OKHMCIIOB Xejleaa,

MfcepnonestunrToBbe nopdoup s 3T nopony,
KaK yXe OTMedaloCh, ABNFIOTCH 60/bION peaxocTeio. PeHOKPHCTAIUILI
ncepnofieffuuTa B HHX NOBOMBHO KpYNHpe — 0o | cm n Bonplle, HO BeJMYH-—
Ha MX MeHSeTCH B pa3HbIX MecTax. Pacnpenenensr OHH B Hopofe TOXe He-
papHOMepHO. Ha BpiBeTpeno#f NOBEpXHOCTH MJOCKHX PaCcKOIOB NMOPOAEI Jier-—
KO MOXHO YBHAEThH H HEBOOPYXEHHBIM [JIa30M, YTO NCeBAoOMOpdo3ni MO
nefilATY COCTOAT 3AecCk M3 HedeluHa M mojeporo umara., Korna Takoit pac-
KO/l NMPOXOAMT KaK 4Yepe3 OCHOBHYI MACCY, Tak H vdepeld (PeHOKPHCTAaNIbI,
TOrga Ha BhIBETPe/ILIX INIOCKHX PACKOMAX NCeBAoNeHUMTOBBIX (GeHOKpHCTAN-
710B ACHO BBICTYNAaeT pasnuuue Gesoro noseporo wnara, TpyaHee BbiBeTPH—
Baomerocs, u rony6osaTo-ceporo HegellHHa, Nerye BHIBETPUBAKIEroCH H
noaToMy ofpasywomero yraybnenus, ocnuHkd (¢ur. 7). Cocrtae ncesnoneii-
UMTA Nerko TAKKe YCTAHOBHTHL, NNPOTPABIHBAS KHCIOTOH OTINOAHPOBAHHYIO
NMOBEPXHOCTh pa3peaob (peHokpucTamnop. Torna BHAHO, TAK Xe KAk H HA
OTnpenapypOBaHHLIX BRIBETPHBAHMEM pa3fiOMAX NOPQUPOBBIX BhIASIEHHH, 4TO
Hede/InH M MONEBOH WNaT B NCeBAOJEHUMTAX paclpeAengioTCs HepaBHOMep-
HO. Hepenko ¢ nepudepuu neHUATOBBIE KPHCTAa/UIbl 3AMELAIOTCH TOMBKO
NONeBsIM INATOM, 8 3ePHBUUKKW HeDEeNMHA NPHCOSNHHAIOTCH K IONeBOMY LiMa-
Ty B Ooslee BHYTPEHHHX YaAcTAX MCeBAOMOpP}O3bl. B- HEKOTOpBIX Caydasx
KMeeT MEeCTO 30HAJ/ILHOE PACIONOKEeHHe COCTAB/MIOUWHX [CeBAOMOPHO3y MH—
HEpAJIOB: NpPeMMYUeCTBeHHO MOJEBOWNATOBLIE 3I0HB YepenyloTCd C 30HaMH,
COCTOAIMMY IVIABHBIM 00pasoM M3 Hede/lHHA.

.OcHoBHasi Macca nCeBoNefiMTOBLIX NOPPHPOB TeMHO-Cepas, OYeHb
TOHKOSEpPHHCTad, WIH faxe apaHuToBas. BecbMa xapakTepHo, UTO B HEKO-
TOPHLIX MECTax OHA fepeCcedyeHA TOHKHMM (TOMMMHOA A0 1=2 MM) XHIOY~
KaMmH HedenuHa, MaKpOCKOMMYECKH OHH OGHAPYXHBATCH HA POBHLIX ITOBEpPX-—
HOCTSIX KyCKOB, GO/ieée H/IH MEHee BhIBeTpelbiX. JKAnkm Hede/MHA BHIMVIAAAT
3neck KAK yakue yraytnennnie GOpoO3nkH.

Ha cuILHO BbIBETpe/ION MOBEpPXHOCTH NceBaoMopdosel Mo NefuuTty y Onu-—
ChIBAEMBIX NOPOA TaK e peflbedHO BEICTYNAIOT (qmr'. 8), KAK H ¥y MHOIHX
snunefuuTOBEIX NOphHPOB.

Mukpockonunyeckoe HCcnenopanue (OHOMMTOBLIX Nopgupos Hummckoro
KOMIUIEXCa MOKAlajlo, YTO BCe 9TH MOpoALl B TOH MM HHOH CTeNeHH npe-
Teprnenu M3MeHeHMs B MX MHHEpA/IbHOM COCTape M CTPYKType.

TunuuHe! BHA 3THX NOpoA NMOO MHKPOCKOMOM 6l yxe noapobHo onu-
can B cratee A, H.3apapuuxoro (1936). Cofpannbuifi ¥M BnoOC/eC TBHH
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$ur. 7. [cepnonetiunroBrit nopgup. PoBHas BriReTpeslag NOBEPXHOCTH
obpasna, BuaHo BHyTpeHHee CTpOEHHE NMCEBAOMOpPHO3 MO AefUMTY, TAK KAK
Ha MecTe 3epeH He(e/MHA NpH BbIBEeTPHBAHHM O6pasyiorcs yriayGneHus.
Haryp. pen.

ropasno Gonee oCWMPHEIA MaTepHan MOKA3BIBAET, YTO KpOMe THIHYHBIX
npeacTapuTe/lIeyl BO MHO'MX Cily4adx MNPHCYTCTBYIOT TaKHe Pa3HOBHAHOCTH,
KOTOpbIe, He OT/IHYAAChH MAKPOCKOMHYECKH, MOO MHKDOCKOIOM OKA3LIBANTCSH
3HAYMTE/LHO GONee M3MEHEHHBIMA, COBCEM WIH NOYTH COBCEM YTpaTHBIUH—
MH Cliebl NepBOHAYAIbHOH CTPYKTYphl OCHOBHOH MaccChl. B HeKoTOpsIx cly-
4Hafx NpH STOM O4YepTaHHsd NeRIUTOBHLIX KPHCTA/UIOB B OCHOBHO# Macce XO—
pPolIO COXpPaHHIHCk. [lanpHeiillee uaMeHeHHe BepeT K ewe 6ollee 3IHAYU-
TeNLHOj NepeKpHCTa/lNIM3auud H IOHO} yTpaTe cllefiOB IeppOHaYallbHOM
CTpyKTyphl. Bce aTH H3MeHeHHS MOXHO NpOQIenThb B pse NOCTENeHHbX
nepexonos,

Kpome paaunoenasocTeil, 0GyC/IOB/IEHHbIX NMO3AHEHLHMH H3MEHEHHAMH,
ObUIH BCTpeHYeHbl M TAKHE PA3HOBUAHOCTH 3NHIEHUMTOBLIX NOpdMpoB, KOTO—
pble pasiIM4al0TCd N0 XapakTepy NepBOHAYAILHO# CTPYKTYPbl H OT/IMHAIOTCH
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¢ur, 8. llcepaonefiumToBell noppup. CulbHO BhIBeTpenas
NoBepxHOCTE 0Gpaaua: deHOKpHCTalNLl NCepnoleiunTa
penbedHO BRICTYNaiOT H3 Go/ee BuBETPHBLIEHCHS OCHOBHOH
maccel. Ha MecTe 3epeH Hedemmua B nceppomMopdosax no
nefiuuty Hebonblue yrnyGnedus

ot Haunbo/lee pacnpocTpaHeHHOrO THNA, ONMMCAHHOrO B cTaTtke A. H. 3apa-
punkoro (1938).

3tor Haubonee O6bMHBIA THN o6nagaeT MHMKPOMMTOBOR TPaAXHTOHAHOMN
CTPyXTypo#i. ocHOBHON Maccel. Kpome Hero BCTpedaanch NMOpPOAbl C OpTOdu—
POBOH MHKPOCTPYKTYpOH M, HAKOHEL, NOPOAb! C OUE/IJISPOBO# MHMKPOCTPYKTY-—
poit, oTnHyawmeics GOMLUINM KOMAYeCTBO MENKHX NCepAoMOpdo3 mno jefumn-—
Ty B OCHOBHOM Macce, B wuciie mocnepguux HaGmonamuchk NOPOAbI C NpPH3HA=
KAMH LWIAKOPOH, NMOpHCTOH TeKCTypsl. Kpome CTPYyKTyp OCHOBHOf Macchl
HIUMMCKHE (OHOMHTOBEIE MOpQUPEI OGHAPYXHBAKOT TAKKEe pa3/H4uudg H B CTpoe—
HHM nceepnomopdo3 no nefuuTy, B XapakTepe MNepBbiX BLHUENeHuy ¥ T.O.
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[losToMy B nononHende K ONyGIMKOBAHHOMY PaHLUe ONWCAHMIO 30ECH MOKHO
OTMEeTHTb elle HeKOTOphle MHKPOCKONUYEeCKHe OCOGEHHOCTH 3THX I'OPHBIX
nopon.

PeHOKpHCTANBl B HUMMCKHX (QOHOMUTOBLIX NMOp¢Hpax NMpeACTaBIeHbI:

1) ncesnomopdosamu no mefiuurty, 2) ncepnoMopdosami MO UBETHOMY MHHE-
pany, HHOrpa C OCTATKAMH fIEPBHYHOrO MOHOK/IMHHOIO NHpPOKCeHa, 3) deHo-
KpMCTa/UIaMA KalMeBoro NoneBoro lunaTta, 4) Gonee KpyNHBIMH 3epHaMH
MarHeTHTa.

HNcerppoMopdoael Mo MeAUHTY MOYTH BCErAa COCTOAT TONLKO H3
KaJIHeBoro molleBoro wnaTta i MyckoBuTa, [lcepaomefiunThl H3 NONEBOro 8-
Ta U HedeMHa BCTPeEYAlOTCH KaK MCKINOWeHHe H GynyT pacCMOTPeHb! HHXe,

Kanuepnliit nonesofi wnaT ¥ MyCKOBHT SBJISIOTCH IIABHBIMH MUHEpanamu,
ofpasyomuMiE IcepaoMOpdO3kl Mo Ne#unTy (snuIeHuuTy), HO B HEKOTOPBIX
cly4agx BCTpeualTCcd HncernomMopdoas, 06pas3oBaHHBIE TOMLKO OOHHM KAKHM-~
HubGyner u3 aTux MuHepanoB. [IcepnoMopo3el H3 OQHOrO KA/JIMEBOrO MOIeBO—
ro umata HaGmopanuce, Hanpumep, B ofpasne Ny3LIPHCTONO UUIAKOBOI'O
aNuneuMTOBOrO Nopdupa; ICeBaOMOppO3bl H3 OQHOMO MYCKOBHTa NPHCYTCT-
BYIOT B Benbix H3AMEHEeHHBIX PA3HOBHAHOCTHAX HAWIHX NOpoAd.

CrpykTypa nceeaomopdo3 no JeffiuuTy rpaHobnacTuyeckas; OHH nped-—
CTapndAl0T c06Ooi arperaT HenmpaBW/ILHBIX H30METPHYECKHX 3epeH pasMepom
game eBcero 0,1 - 0,15 MM, xoTa pasMepwl H paclipefelleHHE MHHepasoB
AOBONBHO pa3HoobpasHbie. B craTbe A. H. 3aBapuuxoro (1936) yxe 6win
OoTMe4eH psia ocoBeHHOCTel CTpOeHHs SNUNEeHUNTOBLIX (EHOKPHCTAIIOB:
yacToe oforaieHHe MYyCKOBHTOM LEHTPA/NbHOH 4aCcTH NCepnoMopgo3, penxue
HapyXHble KaliMpl M3 OOHOMO MOJEBOrO WnaTa co cinafo BblpaxeHHOH “na-
nucagHo#” CTPyKTypo#, T.e. XapakTepHbIM paclollOKeHHeM YAMHHEHHbIX
3epeH MONEBOro WNATA HOPMAaNkHO K MpaHH JeHUHTOBOrO KpHCTa/ula, cpac-—
TAHHE MYCKOBHUTA B NYYKH H T.4. YIOMMHANOCH H O §BHO 30HA/ILHBIX SIH-
nefiuprax., Bonee oGuMpHbI# H3y4eHHBIH Telepb MaTepHall MOKa3al eue
Gonbuee passoobpasne CTPYKTYpHbIX AeTaneil. U3 HEHX OTMETHM 30eCh
TONLKO OAHY — PeNKyi, HO O4YeHb XapakTepHylo. bBea aHanmusaropa B 3THX
Peaknx chaydaax (GeHOKPUCTAaNl KaXeTcs pa3GuThIM CeTbio HelpaBH/ILHBIX
TpellMHOK, OYeHb HANOMHHAIOWHX MO pacnoioKeHHlo u popMe neTells CeTh
CEeprneHTHHOBLIX XH/IOYeK B ONMBHHE NPM HAYane Npouecca CepnedTH3aluu,
B Hawem ciyyae ceThb 9THX XH/IOK obOpa3oBaHa TOH4YAMIMMHE arperaTami
.CEPHUMTORBIX Yelllyek; B NeTifX 3aKnioyeHbl MYyCKOBHT-NONeBROlnaToBble
arperaTel OOBIMHOrO BHAA.

BayTpu ncesnomopdos no neduuTy KpoMe KalMeBOrO MOJIEBOro lWnaTa H
MYCKOBHTA BCTpPE4YalTCH HHOrOa H B OYeHb HeBONBIWOM KOMHYECTBE TaKKe
H Opyrue meTtaMopduyeckue MHHepanbl, NPHCYTCTBYIOUHE H B OCHOBHOMH
Macce NnopoAbl, JTO Npex[ae BCero — 3eeHas Clloaa, ABIMIoWAaacs OAHHM
H3 IJIaBHBIX MHHEpa/iOB OCHOBHOM MACChl, M anu6uT. Bbilu BCTpedeHbl Takxe
KAHKPMHHT, paHAT, KalblHT, CKANOIHT, (IOOPHUT M A&xe TYpPMAIHH B Of-—
HOM M3 06pas3uoB, Ije 3TOT MMHepaj paspHBaeTCHd H B OCHOBHOM Macce
nopoAel. B onHOM cnydae B LeHTpe NcepaoMopo3 no jaejuuTy Habmoaoanuchb
AOBOJILHO XOpOoWO o6pa3oBaHHbE BOCBMHIpaAHHBE NPH3MOYKH Be3yBHHA.
WHorna saMeTHO gaxe, 4TO MeTaMOpPHuYeCKHe MHUHEepalibl NPeHMYLeCTBeHHO
¥ B Gonee KpyINHbIX 3epHaX pas3BHBAIOTCH MMEHHO B NiceBaomopdosax no
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kpuctannam nefiunra. OcobeHHO 9TO OTHOCHTCH K Kalbuuty. B oanom us
obpasuop MelkHe (EHOKPHCTaNIbLI OKA3BLIBAITCH 38MEIIeHHBIMH IIABHBIM
ofpasoM senenoit cmonoit, OnHako BCe 9TH OTK/IOHeHMA B COCTABe NCeBAO—
MOp}O3 ~ CPaABHHTE/LHO pelKoe fBIeHHe,

HauGonee xapakTepHbIM OTIHYHTE/BLHLIM NMPH3HAKOM NCeBAOMOpPGO3 Mo
nefunTy NOR MHKPOCKONOM SBJSeTCH, KpOMe o4YepTa’uil, HX rpaHobiacTHyec—
Kafg cTpykTypa. [lo ®TOMy Npu3HaKy, NOCKONLKY OHH COCTOAT H3 HeNpapBWlb-
HBIX M30MEeTpHYEeCKHUX 3epeH NOojAeBoro mnaTa M MYCKOBHTA, OHH OTYeT/IHBO
BBUIE/ISIOTCS CpeaH TPaxMTOMAHOH OCHOBHOH# MacChl faXe B TeX Pas3HOBHA-
HOCTAX CBeT/IbX SNUIeHUNTOBLIX NMOpdHPOB, B KOTOPLIX OCHOBHAA Macca H-
wena GuoTHTA,

CpaBHUTE/ILHO pefKH C/yudaHu, KOrfga MYCKOBHT B NCeBAOMOpdo3ax BXOAHT
B HX COCTAB B BHOe O4YeHb TOHKOOHCIIEDCHBIX arperaTop, TOrAA KAK Kalue-—
BBIff MONIEBOHi WNaT MPHCYTCTBYeT B Gonee KpynHbX 3epHax. Beul BcTpeuex
TONLKO OOMH Ciyd4ail, Korga B NCeBioMOpdo3ax TOHKONHCIEPCHBIE arperaTsl
cmogp!l pacnonarapTcd Tax, YTO MOXHO NpeanojaraTe NPUCYTCTBHE B HHUX
caMux ncesnoMopdo3 MO KAKOMY-TO ApyroMy MuHepany (xedenuny). Tonp-
KO B 9TOM Cilyyae MOXHO GbLIO MONG3peBaTb, YTO (PEHOKPHCTalllbl SNHIIelH—
uura obpasoBanuCh He HeNnoCpefCTBEeHHO M3 NelluuTa, a4 U3 ncepaonefiuMTa,

Tunuynsie nNcepaoNeRUMTE U3 HedellHHA M Ka/MeBOrO MOJeBOro lunara,
KaK yXe rOBOPW/IOCH, SABISIOTCE B KIWMMCKMX OHONATOBBIX MOPPHPAX HCKITO—
YeHHeM H BCTpPeYeHbl TONBKO B OAHOM MecTe. Tam, rae OHM HaxoadaTcsd,
HeT SNHIeHIHTOBLIX (EHOKPACTA/NNOB; BCe DEeHOKPUCTAMILI ¥ KanueBwll No-
nepoyl wnaTt ob6pa3yloT B TAKHX NCeBnoMopdo3ax MO3auKy H3OMeTpHYeCKHX
3epHslilleKk O4eHL HenpaBu/IbHbBIX OdepraHui (¢ur. §) u pa3HOOGpasHeIx pas-
mepoe ot 0,5 no 0,25 mm, Kak yxe OnuCplBanoCh paHblie, MHHEpalbl 3TH
pacnpenengioTcs B NCepaoMopdo3ax HepapHOMEepHO. MHOrma OTYeTIMBO BUA-
HA 30HAILHOCTL,M TNepHjepHYecKHe 30HBl OOBIMHO JHLIEHBI HedenuHa.

[lcepnoMopdoarl Mo UBeTHOMY MHHepay BCTPEYAlOTCH B OlH-—
nefiuuTopbix noppupax cnopanwyeckn, OBBIKHOBEHHO HX MOYTH HET, HO B HEKO—
TOpBIX Oob6pasuax HX KONMYeC TBO NpHOGIMXaeTCcs K KONMYECTRY NceBAoMopdoa no
neftuuty, NcepnoMopdo3kl MO UBETHOMY MMHEPATy COCTOST INIABHEIM 06pasom
H3 3efieHoro GMOTHTA, K KOTOPOMY B HEGOMLIIOM KOIHYeCTBe NMPHCOeAHHIOTCH
MAarHeTHT, KAJbLUHT H anaTuT. B ropHoii nopoge #a 3ananuoil wacTH MAaccH-—
pa, ofpa3en KOTOpOil B3aT OKono myHkTa l[, mceenomopgos no geHokpucTal-
JaM UBETHOIO MMHepalla [OBOMLHO MHOIMO, H B HHX 4HaCTO MPUCYTCTBYIOT OC—
TATKH MOHOK/IMHHOIO NHpOKCeHa, B Gonbliefl WiM MeHblielt CTeneHH 3aMe-—
UleHHple CJIIoOolt M NpHMeChIO MarHeTHTa, anaTHTA, KalbLuTa W HHOroa
rpasaTa,

MOHOK/MHHEIA NHPOKCeH HMeeT yron moracanus cNg = 43-44°, npu4eM
9TOT yron yeenuuusaeTcs B NepHdepuyeckoit yacTn ¢eHokpucrtamios, [ln-
POKCeH noyTH 6eCHBeTHBI, C enBa 3aMEeTHBIM NJIEOXPOH3MOM OT OYeHb
Bnenno-aesenopatoro no Ng Ao GecuseTnoro no Np.Yron onTuyeckux ocel
+2 V= 56° [synpenomnenne Ng—Np = 0,024.Cpenunit nokasarens npenomie—
HHS, OTpeneleHHpl HMMepCHOHHBIM Metomom, Nm = 1,678 £0,02. 3tu on-
THYECKHe CBOHCTBA NOKA3LIBAIOT, YTO MOHOK/IHHHBIA NHPOKCEH B (eHOKpHC—
Tannax SNUIeHUNTOBLIX NMOpJUPOB CKOpee BCero fABNFeTCs AMONCUAOM C
He3HAYNTE/ILHBIM COepKaHHeM 3rHPHHOBOI'O KOMIIOHEHTA.
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$ur. 9. llcerponefmmrospiit noppup. Crpykrypa
ncepaone HUMTOBOro (eHOKpHCTA/Ia, 3epHa He=
bemuua ¢ HenpaBWILHBIMH OYEepTAHHAMM CpPEn

nojepownaTopplx 3eped. O6p. 224, okono n. .

Hukonu cxpeweHnsl, yBen. 40

PeHoKkpHCTANNB KaJlHeBOro nNoneporo wnarta Habmopawrca
TONILKO B HEKOTOpPLIX o6pasuax snmuineiiuuToBeIX noppupos, HanGonee kpymnHbie
H XOpolHe ero Bhife/leHHs GLIIH BCTPeUYeHbl B MOpoae K 3anany oT ropkl Kopky—
Tan, PeHokpucTamibl npeacTasnsioT cobol ToncTorabiuTyaTeie Kapiacbaackue
npoiHukH, [loKkazaTenu NpeloMIeHHs KalHeBOro NMOMeBOro WnaTa He Bhbille
1,526. Yron onTudeckux oceil, u3MepeHHbIi Ha ¢(eNOpPOBCKOM CTOMHKe MO
aByM BeixonaM. oceit, -2 V=68". B xapncbancknx asopankax Ngn Ng’co:a—
nanatot ¢ L(010). HenocpencTeenHoe uaMmepenmue nano: NgNg’=D. NDNp‘=SB°,
oTkyna yroa noracaiust Ha (010) pasern 8 . [losTomy nonepoit mmart, MoxeT
OpITE, ABASETCH HATPOBLIM OPTOKIA30M.

B sexoropeix deHokpuCcTallax HAGMOAAIOTCH €AMHHYHBEIE NEepTHTOBEHIS
XKHIIKH, HO B Le/IOM Ka/lHeBbiil NO/eBofi WNaT BO BKPAI/IEHHHKAX COBEpLIeHHO
oaHopoaHet. PasMep deHOkpHCTAANOB MONEBOro unaTa B COpPHO# Nopoge,
B3ATOR 3ananHee ropel Kopkyran, nocruraet 4-5 MM, B ApPYrHX Clyyasx
OHM 3HAYMTe/IbHO MeHblle (He Gormee 1 MM). PeHOKpHCTAUIBEI MONEBOro LNA-
Ta BoOOIIEe CPABHHTE/LHO peflKH H 4YaCTO TAK CHIBHO PASNOXKEHEBl, YTO C
TPYAOM NOAOAIOTCH HCCI/IeN0BaHUIO.

OcHoBHag Macca anHIeflHTOBbIX NOpPGHPOB, KaK yxe ObWIO OTMEYEHO,

BO MHOPHX Cly4agX yTPadnBaeT CBOIO MI€PBOHAYANBHYIO CTPYKTYPY BCI/eacT-
BHE NEepeKpUCTA/NIM3aUHH H PA3BHTHS BTOPHYHBIX MeTAMOPhHYECKHX MHHE=—
panos. [leppoHayanLHasi CTPYKTYypa COXpaHgeTCs MMlbL B Buae Gonee wim
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¢ur. 10. JnunefuuTopnidi nopdup. MuxponuTo-
BBIff THII CTPYKTYpbl OCHOBHOM Maccel. Becrno-
PANOYHO PACHONOXEHHBIE MHKDOMHTBI C PACINIbIB-—
4aTbIMH OYepTaHHsMH. B uUeHTpe CpocTOK Tpex
MeJIKHX KpHcTaop smunefiunta. O6p. 205, ce-
BepHblt ckinon "Tydoso#t ropkn” (n. 1X). Huko-
NH CKpemeHbl, yBea., 15

MeHee SCHBIX C/leOB, HO HAa OCHOBAHHH H3YYeHHA BCero cobpaHHOro Marte-—
pralla MOXHO YCTAHOBHTBH HECKOJIBLKO THINOB MHKPOCTPYKTYpPBL

1. TpaxuTopas CTPYKTypa €@BIdeTCs, HECOMHEHHO, HauGO/lee pacnpoCT-
paHeHHbEIM TuHnoM. OCHOBHag Macca B STOM cllydae COCTOHT H3 MHKPOJIH—
TOB nomeporo wnara aagHo# 0,1 - 0,3 MM, uHorpa Gonee Mesnkux. Onnu
TeCHO NnepeMellaHbl C Yelly#KaMH 3efleHOH Cmoabl H BTOPHYHBIMH MHHepana-
MH, HO BCE€ Xe 3[AeCh MHKPOJIHTOBAH CTPYKTYpPa COXPaHHIACh BIOJIHE SACHO.
Cy6napan/ieNibHoe pacfiolloXeHne MHKPOIMTOB, CTONb XapakTepHoe s Tpa-
XHTOBOH CTPYKTYpPhl BOOOWE, B HIIMMCKHX SnHMeIATOBBIX nopdupax Beipa-
KeHo cnabo. lliMpoxo pasBuT TaKO# THN MHKDOIMTOBO# CTPYKTYpH KOraa
MHKPONHTEI pacnonoxens: Gecrnopgaouno (dur. 10), a npomexyTku, nepeo-
HaYyallbHO 3alOo/IHeHHbIe, NO-BHAHMOMY, CTEKIOM, B HacToslee BpeMsd nuGo
3aNONMHAITCS BTOPMYHLIMH MHHepanamu (GHOTHTOM, rpaHaToM M T.A.), /W60
B TOH MM HHOI CTeNneHH HCYe3alT BC/IeACTBHE pa3pacTaHMsd MHEDPO/IHTOB
H npHoGpeTeHHs HMH HeNpapHI/IbHLIX O4YepTaHHH.

lNonepoit wmnaTt, HaxoagmMiiCs B BHAe MHKDOJIHTOB B OCHOBHOH Macce,
He BCerpa Jnerko onpegenuTs. Cyad no oueHn Huaxomy (menee 1,526) mo-
KasaTeqo MPeloMIIeHKS ¥ OTCYTCTBHIO QBOHHMKOB, NO/MeBOl wnaT B npeob—
napaomeft 4YACTH MHKDO/IHTOB, HEeCOMHEHHO, dAp/ifieTcs KamiéBbiM. OoHaKo
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eCTh M anLGUTOBble MHKPOJIHTHI, OCOGeHHO cpenu Gonee WIM MeHee CoOxpa-
HMBLIMX CBOIO NepBOHAYANBLHYIO (GOpMy. B HHX Koe-rne BHAHBI MOMHCHHTETH-
YecKHe ABOMHHYKM, WM MHOrJA OHH HECKOMbLKO OTMHYAKTCH [0 MOKA3aATenio
npeoMiIeHHss OT COCe[HHX MHKPOJMTOB KalWeBoro noneporo wnara. B 6o-
nee kpynuex (0,3 MM) MHKponuTax Ka/jmeporo NMoeBpOro wnarta HHOraa
LPH caMbix GONbUWKX YBe/MYEHHSX BHOHA YacTHyHasa anewbutusaums, T.e.
3aMewmeHne c¢ Kpaep annburom. [lepBoHavanbHas ¢opma MHKpOMHTOB Gblia,
NO-BHOMMOMY, pA3/HYHAS, HHOMAA SBHO TAGNHTHATAS, HHOC[A HECOMHEHHO
npuaMaTuyeckas. [locnenHsass xapakTepHa And alLOHTOBLIX MHKPONMTOB. B
HeHTpe Takux Mejpuaitiumx (metnee 0,1 MM) NpHaMOuek HAXOOATCH BKIIOYe—
HHS BTOPHYHBIX MMHEpa/oB, ob6pa3oBaBUMXCH, MO-BHOHMOMY, HA MecTe
cTexna.

2. Bropoit, oyeHb peaKH# THN MHKPOCTPYKTYPbl ©CHOBHOH MACCHI B HUIHM=—
CKHX (POHONMHTOBBIX NOp¢HpPax - 3TO OHENIApOBas CTPYKTYpa, CBOHCTBEHHAS
HAMHBLMMCY noponaM, GoraTeiM JTeHupTOM. dnuiednHTOBbIe MOpGHPL! C pe~
AHKTAMH OLeJI/IAPOBONH CTPYKTYPHEl BCTPEYeHEl, HalpHMep, Ha CEBEepHOM
cknone ropsl Kopkyran. B HEX ocHOBHas macca nepenojlHeHa MelKHMH
ncepaooMopho3aMu 10 NeHUHTY, AOCTHraloumMH B nonepeunnke 0,07-0,1 mm.
91 ncepnoMopdO3bl OTYETIHBO BHAHBI NPH PACCMOTPEHHH lLuTHGAa COpPHOI
nopoas! noa MHKpocKonom Gea anamusaropa. [Ipu CKpelleHHpix HHKOMSX,
HaobGopOT, BRICTYNAKT paclollaraluHecs Mexay HHMH NOoJeBOoulaToBble
MHKDO/IHTBI, KOTOpple Ge3d aHamM3aTopa TepsIOTCH Cpean OKPYIJIbX ICEeBao-
Mopgoa no nefmuty. [locnenxne 06pA30BAHLI B OCHOBHOM TOXE MNOMEBLIM
unaToM, H HX O4YepTAHHA BHAHBI Grarofaps TOMy, YTO B HMX He NpOHHKa-
eT 3eJieHad Cloja, MeJKHe 4HellyHKH KOTOpOH BXOASIT B COCTAB OCHOBHOIM
Maccel. [lpapunbHas oxkpyrias ¢opma NceBoOMOpPGO3 HHOIA COXpaHdeTCs
H B OOBOJBHO CHIBHO H3MEHEHHBIX NMOpoOax, TaK KAK NnceBaoMopho3sl oGne-
KalTcd Yelly#KaMH C/IOABL H 3€PHBILKAMH APYrHX BTOPHYHBIX MHHEDAIIOB.
OTHOCHTeNLHO® KOJHYeCTBO MeJIKHX NCeBaoMOpgo3 Mo JEHUHTY B OCHOBHOMR
Macce MOXeT. BapbHpOBATE B WHPOkHX npegenax. O6wmsao nx menee 10-20%
obuwero obreMa OCHOBHOM MACCEHI H/IH HECKO/IBKO MEHLIUEe.

HabmopaoTca snuileduHTOBLIE NOpPHPE, B KOTOPEIX B OCHOBHON# Macce
HAXo4sTCH MWL OTAeNLHEe, peakue, menkue (mo 0,1 MM) snmrefmATHL
Ovyenn Gorara ncepnomMopo3aMH MO JIEHUHTY TONBKO OCHOBHAd Macca Mo-
ponbi, BCTpe4eHHO! HA CeBepo-BOCTOYHOM CKJIOHe XOIMA MeXay ropo#
KopkyTran u nysxrom 1. B Hedl ncespoMopdo3sl no JeiunTty npeobnapaioT
WM COCTAB/AIOT OKOIO NOJIOBHHEI BCel OCHOBHOH Mmaccel (¢ur. 11); oum
HMewT pasamepsl A0 0,2 MM H COCTOAT NpeHMYIeCTBEHHO H3 3e/leHOro Guo-
THTA, TAK € KaK M KpyMHbe NCeBnoMopdo3bl Mo GeHOKpHCTa/llam jeiuuTa,
O KOTOPBIX yXe YIOMHHaJIOCK. )

O6m1oMKs anMuie HIMTOBLIX NOPJHPOB C OUE/UISPOBO# MHKPOCTPYKTYPO#R
OCHOBHO}# MaCChl HEpe[AXO MOonajalMck B BY/IKAHHYECKHX Tydax HalWero KoMi-—
nexca. Ha BocTouHOM ckiloHe ropet KopkyTan ofGHapymxena nopona C CHilb—
HO NMOPHCTOR LWIAKOBOR TexkcTypoil. OCHOBHAS Macca ee TaKkKe HMeeT ouell-
NIApOBYIO0 CTPYKTYPY, OdYeHb XapaxTepHOro BHAa NOA MHKpPOCKOMNOM. 3oech
Xopowo coxpaHupwyecs menkue (0,05-0,1 MMm) nceenoMopdo3sl mo Jefua-
Ty H pefkue, TAK#Ke O4YeHbL MeJ/IKHe MHKPOJHTHI MOJEeBOr0 LaTa HaxoodTcs
B Macce, cuibHO oforaileHHOd MArHeTHTOM, KOTOpas nepBoHAYanbHO Obula,
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®ur. 11. SmunefiunToreit nopgup. Ouennspopas
CTPYKTYpa OCHOBHON Maccel. B npeo6nanasounx
B OCHOBHOH# MAcce MeJ/IKHX KpHCTaliax Snuneii-
UHTA KOHUEHTPHPYIOTCH CYOGMHMKpOCKON¥YeCKue
YACTHLbI 3e/IeHOH cmonbi, 6narogaps YyemMy OHH
BBUAENAIOTCH M3 OKpysaomeft maccel O6p. 326,
ro-3anaaspift cknox ropet Kopkyran, Bea ana-
nu3aTtopa, yeen. 15

No-BUAMMOMY, By/IKAHHYeCKHM cTeknoM. OG/IOMKH TakKuX e Nopod BCTpe—
YaJuch H B BYJKAHHYECKUX Tydax.

3. Oprojupopblft THI CTPYKTYPBI OCHOBHON# MACCH SNMHIefLATOBBIX MOp-
¢upos HabmogaeTCs B HAIIMX NMOPONAX AOBONBLHO PeNKo. TpyAHO ONpeae/HTb
0coBeHHOCTH NepBOHAYAJ/ILHBIX OpPTOPHPOBEIX CTPYKTYp, TaK Kak Mopoasl C
TAKMMH CTPYKTypaMu He BCerna MOXHO OTIHYATE OT Gonee M3MEHEHHBIX
SNMUIeAUNTOBLIX NOp}MpPOB C OCHOBHO# MaccoO#f, NOMHOCTBLIO NMepeKpHCTa/llH—
30BAHHONR, T.e. NpeppalleHHOH B MO3AHKY ME/IKHX H30OMeTpHYeCKHX IepHbiliex
B nponecce MeramopgHuaMa., HexoTopei2 ofpasupl Takux NOpoa HMEOT OYeHb
TOHKO3EPHUCTYI0 GE/b3UTOBHAHYIO OCHOBHYIO MAcCy, B KOTOPOH TPyOHO
YBHAETh KOHTYPbI OTNEelIbHBIX 3epHBIlekK.

W3MeHenns B SMuIeHUMTOBBIX Nopdupax

C MomeHTa 00pas3opaHus, T.e. [0C/le OCTLIBAHMS /18Bbl B BHAe (QOHOMH=—
TOB, HALWUM MOpOAb! NMpeTepne/iH pa3luuyHble No3aHellune u3aMeHenusa C¢ obpa-
30BaHMEM HOBLIX MHHEPAIIOB H BO3HWKHOBEHHEM HOBbIX CTPYKTyp. Mer ocra-
HOBHMCSH /MWL HA Tex M3 HUX, KOTOPHIE MOXHO BHAETH B Nopoaax, eue
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COXpPAHHBIUHX B TOJ H/IH HHOH CTeNeHH NpU3HAKH CBOEH NepBOHAYA/ILHOH
npHPOAbI; MeTaMOp¢HYeCKHe Mopoakl, NpoayKTel Gosee riayGokoro HaMeHeHus,
GyAyT OMHCAHBL HHXe.

[lpexnoe BCEro K YHC/y pacCMaTpHBAeMbIX HAMH SABJIEHHHA HYXHO OTHECTH

ppaulenne siefiuura B anunedunt. B cpoux npexuux craTesx A. H.3apa-
puuxnit (1934,1936) yxassman na HeoGXOAMMOCTL pa3/Mu¥aTh ABa Clyyas
nepepoxnenus neiuuta. Tepmuu “snunefunt” Gui1 BBEOeH B TeX chy4dasx,
xorga HeT OCHOBAHMP NPUNHMCHIBATHL NCEeBAOMOPHO3amM H3 CMIOABLI ¥ MNONEBOIrO
mnaTa obpa3oBaHHe M3 NcepnoneHuMTa, T.e. H3 HedelHH-NO0/1eBOLIIAa TOBLIX
ncesaoMopdoa.,

B To Bpems, koraa A. H. 3aBaprukuii Hanucan cpoH cTaTbH, B MumMckoM
KoMIuiekce Boobme He GbI/IM H3BECTHBI HACTodMe ncepgonefiuuTel. Bnocaen-
cTBHH TakHe ncepaoMopo3bl MO JefuHTy Gbim MM ObHapyXeHsb!l, HO B GO/Mb—
WHHCTBE CIYy4aeB B HHTPY3HBHBIX He(e/MHOBBIX CHEHHTAX, 34TeM B XH/ILHOH
geprycuTonoqobHOR Mopoae M TONBKO B OAHOM Cllydae — B (JOHONMHTOBOM
nop¢upe. Heobxonumo 3aMeTHTh, 4TO B NcesaoefusTOoBOM nopgupe Hummma
OCHOBHAA Macca [O0BOJIbHO CHIILHO NepeKpHCTajuaopaHa, BoamoxHo, 3meck
HMe/l MecTO MeTaMopjuaM, T.e. 9TH NcepAoMopdo3sl BOIHHK/IM He Helocped-
CTBEHHO U3 nelimTa, a, MOXeT OumiTh, 3a cuerT smanefmra. Ha obcTosTennb-
CTBO, YTO Hede/lMH 30ech MOXeT GuITh MeTamMopH4eCKH MHHepaioM, yKa-
3pBAST HAXOKAGHHWE €ro B NOpOAe B BUAE TOHKMX XuNOK., Takum ofpaaom,
H3 2TO} HAXOAKH NCeBAoJIeHUHTa He/lb3§ CAe/laTh 38KMOYeHHe, YTO HAIUK
SnuIeRUATOBLle NopdHMphl GbUTH paHblle NceBnoleduMTaMM, XOTH pa3BHTHE
cmoabl Ha MecTe Hedenuva B MWHMCKOM KOMIJIeKCe OYeHb pPACNPOCTPAHEHO
B nOeHepHTOBbIX CHEHHTAX.

CpBaA3aHO /14 NMOBCEMecTHOe ofpas3oBaHue smunefumTa C NOCTBY/IKAHAYEC—
KHMH M3MEHeHHAMH IOpO[bl, aHANOIHMYHbLIMH, HANPHMEep, anbOHTH3ALUMH NOPOO
CNU/IATOBOR CEepHu, WIH B 9TOM NpHHHMA/H yyacTue Gonee no3aHue MeTAMOp-
¢uyecKne NpPOLECCHl, CKA3AThL AOBOMNLHO TPYAHO. [lpeBHHI BO3pPACT HAUMX
nopoa, HAXOXAeHHe HX ‘B CKlaadaTol obnacTth, rae Boobwe BCe BY/IKAHH-
Yyeckue nopoarl npuobpend naneoTHnHei#f o6nHK, T.e, moapepra/ick cnabpiM
PeruoHanbHO-MeTaMOPPHYSCKUM H3MEHeHHsSM, He NO3BONAIoT BCe npeppaue-—
HHfl OTHOCHTB K NOCTBYJ/IK&HHYECKHM Ipoueccam,

, K wcny metamopduyeckux MHHepPAlOB B SMHNeHUHTOBLIX NMOpHpax HyX-—
HO OTHeCTH H 3e/eHbl GHOTHT. ITO BHAHO H3 TOro, YTO OH HHOrga obpa-
3yeT BMeCTe C APYFrHMH MHHepAajlaMH NCeB1OMOP(O3bl MO KPHCTA/IAM IMH—
pokcena, B ocHOBHON Macce OH Takxe, MO-BHAHMOMY, PA3BHBAeTCH Ha Me-—
CTe KAKOMO-TO APYroro MyHepana: OTHOWEHHS ero K MoJeBOMYy WNaTy -
KpucTannobnac THYeCKHe, H, CTPOro ropopsl, CTPYKTypa OCHOBHO# MAaCCHI
no/pkHa GeITh Ha3paHa 6acTOTpPaxuTOBOH#, GnacToouennapoeoit u T.4. O6pa-
30paHue 3ejleHOro GHOTHTA KaXeTcd ONHOBPeMEeHHLIM C NpeBpalleHHeM nefi-
uuTa B 2nunefunT, OyeBHNHO, ONHOBPEMEHHO C STHM BO3HMKAJIH H Apyrue
MeTaMop(H4yeCKHe MHHepailbl, BXOAflile B COCTAB NCERNOMOPHO3 K3 CMOAH
1O MHPOKCEHy: KalbLUHT, MACHETHT, ANATHT.

CopeplieHHo ocobuilft pan MeTaMOpHUYECKHX H3IMEHEHHH B SNHAefUHTOBBIX
nop¢upax Mpl HaxoOMM B CBeT/bIX, NOGE/eBIIMX PA3HOBHAHOCTAX STHX IO-
popn. 3nech 3efleHas cloAa HCYelaeT, 3aMRWASCh MYCKOBHTOM; MNOABIAETCH
BKpaluleHHOCTb nupuTa. [loaaHefiiee pas/oxeHHe NHPHTa OaeT HAYANIO I'HA-
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POOKHC/IAM Xejle3a, OKpallHBaOIHM HHOMJA CBeT/ble NOPOAbl B MeJATOoBAThil
unu GypoBaThIf LBEeT; B HEKOTOPBIX ClyYafx MNOSABIAETCSH SAPO3HT.

HUamenenuss p nobejeBIUUX SMHICHIMTOBLIX NOpdHpax HMEIOT HEeKOTOpbIe
obume 4YepTel C TeMH, KOTOphie NMPOHCXOAAT NpH NpeBpalleHHH HedennHOBbIX
cHeHHTOB MIIMMCKOro KOMIUIEKCA B JIHGEHEepHTOBbIE CHEHHTBL

HakoHen, oTAenbHyio CepHI0 H3MEHEeHHBIX SMUIEHIMTOBLIX NMOpdHPOB npean-
CTARNAIOT TAKHe, B KOTOPLIX NpPOMCXOAW/IN NEepeKpPHCTalIndalliad B pasBHTHE
fioNlee BLICOKOTEMIIEPATYPHBIX METAMOPGHYECKHX H NHEeBMATOIMTHYECKHX
MHHepalloB, TAKHX Kak poroesas OGMaHka, rpaHaT, Be3yBHaH, CKANOJHT,
‘xauxpnnn'r, anmuaoT H TypManuH. OOGLIKHOBEHHO MPH TAKHX H3MeHeHHAX HCHe—
3aeT WM NepBOHAYA/BHAA CTPYKTypa MOpOABL

Tydsl snunefiHTOBRIX NOPYHPOB

Bynxanuyeckne Tybpsl AOBOJIILHO IUMPOKO pacnpoCcTpaxeHbl B Mummckom
KOMIUIEKCe MOpof, HO, KAK Mbl BHAEIH H3 eO/OMHYeCKOrO ONHCAHHS, OHH
OYeHL penko 06pas3ylT KOpeHHbe ODHaxeHHs B BHAe HebONbLINX KaMEeHHCTHIX
BBICTYNIOB, 8 BCTPedaloTCs OOGBIKHOBEHHO TONBLKO B BHAe WebHa H OTAeb-

. HEIX KyCKOB Ha MOBEpPXHOCTH BEpIUHH H CKJIOHOB XO/NMHMKOB. TONBKO B OAHOM
crydae, HA XONIME K CeBepo-3anany ot ropsi Kopxyran, eCTb KOpeHHbe
BBIXOABI Typa C 3aMEeTHOH CJ/IOHCTOCTBIO, H MOXHO BHAETHL, XOTS$ H He BNOI-
He SCHO, 3/IeMeHTHl 3alieraHusa CJIoeB.

Ouyenb YacTO Ha CKAOHax XOMMOE mebeHb Tyda M aNUIeHUMTOBOrO NOp-—
¢upa HaxoaATCH BMeCTe, H IpaHMly paclpoCTpaHeHHMs TO# WM Apyroi no-—
poOBl MO3TOMY YCTAHOBHTL HeNb3d. C apyro#ft CTOpOHBI, Kak Tydel, Tak H
SNUNIefUATOBLIE NOPGHUPEI MeCTaMH HACTOILKO H3MeHeHbl, YTO pa3iH4aTb HX
B noje HeBO3MOXHO. OcOGEHHO 3TO OTHOCHTCH K TOHKOOGIOMOYHBEIM Tydam,
[losToMy Ha npuilaraemoil reojlorH4ecKoil KapTe rpaHUUbl MexAy SMIHIeH-
UHTOBBEIMH TOpdHpaMM ¥ OTBEHAIOUIAMH MM IO cocTaBy TyhaMu He NOKA3aHBL

[lo coctapy OGNOMKOB, Kak NOKa3BBAET MHKPOCKONHYECKOe HCCienopa-—
HHe, BCe BylKaHHYyeckue Ty¢prl MImmMMCkoro kxomijexca, HECOMHEHHO, Nped-
crapagioT co6oit Tye snuIeduuTOBbX nopdupos (goHomMTOBBIX MOpdUpOB).
BmecTe ¢ TeM B HHMX OOHapyXHBAKTCH BCE Te H3MEHEHHH, KOTOPLIM noA-
Bepramuch M SMWIeHUHTOBLIE NOPGHpLL

Bynkann4eckue Tydn! 1erKo paclo3HATb, Korga oHu obiapanT rpy6oo6-

_ IOMOYHEIM CJIOXEeHMeM miM cjoucTocTeio (¢ur. 12). OnHako BmecTe ¢ Ta-—
KHMH pa3HOBHOHOCTAMH B MIUMMCKOM MACCHBE HepefKO BCTPEYaloTCH H
TOHKOOG/IOMOYHEIE, HEC/IOMCThIE Ty(sl, MPHPOAA KOTOPBIX, HA MepBhI# B3IV,
npencTapiseTcs HeaCHON. 3TH adaHuTOBBIe Tyde! — OGBIYHO TeMHO-Cepkle,
TJIOTHBIE NOPOABI C MJIOCKOPAKOBHCTHLIM HIH HepOBHBEIM u3nomom. B HexoTo-
PBIX Ciaydasx okpacka Goillee cpeunas, OypopBaTasd HIM xellTopatad. Eciu B
TaAKHX Mopoaax COBepuieHHO He 3aMeTHRI Cllellbl KIACTHYeCKOrO CJIOXKeHHS
WN¥ CAOUCTOCTH, TO OHH MAKPDOCKONHYECKH TOXOXKH HA OCHOBHYK Maccy
SNUAeHUATOBEIX NOpP{HMPOB H, C/IeAOBATENLHO, HEeOTIHYHMBI OT adpHpPOBEIX pa3-
HOBHAHOCTe# nocleanux. B Takux cioydasix TONLKO MHKPOCKON N&8eT BO3MOM—
HOCTB Y/IOBHTEL Clleflbl TYhOBOro npomcxomaenua noponsl. OOGBMHO Taxofl BMA
HMET PABHOMEpHO3EPHHCTBIE TOHKOOGIOMO4YHBIE TY(bl, HO B HEKOTOPBIX NOA
MHKPOCKOIIOM CpeAH TOHKO3epHHCTOH, 4aCTO yTpaTuBlleil CBOK OGIOMOYHYIO
CTPYKTYPY MAaCChl MOXHO Dacrno3HATb M OTAe/IbHbE KpyMNHble OGIOMKH, HE
3aMeTHble 63 MHKpOCKOMAa: ‘
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CnoucTocTs B Typax anuiefiunToBbix noppupoB MWAMCKOro xommiexca
npogpiena B caMofl pa3nuuyHol creneuu. bonbwas wacTe 06pasmos copep-
IWEeHHO He HMeeT C/IOMCTOCTH. WMHorna BHAMMEI TONMBLKO enpa 3aMeTHhIE clle—
Abl NMOMOCYATOCTH, KOTOPbIE MOMHO OGHApPYMUTL HAa POBHBIX BbIBETPEJIbIX
MOBEPXHOCTAX KYCKkOB. B Apyrux cayyasx BHAHBLI C/IOH, fiCHO pas3nu4aplipne-—
ca no ceoell cTpykType. Cnon TOHKOZepHHCTOro Tyhpa dYepenylTcs CO Closi=-
Mu Goslee rpy6GoaepuucToro. TonmmHa clioeB MeHsSeTCH TOXe B IHPOKHX
npefenax OT HeCKONBKHX MH/UIHMETPOB A0 HeCKOIbLKHX CAHTHMeTpOB, H,
HAKOHell, MOXHO Gbino Gbl BHAETH NepemexaeMOCTh H Golee MOmMHBIX
cnoes Ty(pOB, pa3/NH4alOWMXCd NO cpoe#t CTPyKType, eciu 6bl 3TO aomyckal
xapakTtep oGHamenui.

Knactuueckass CTpYKTypa HUMMCKHX TYPOR pasnuyaeTcs HEBOOpYXEeHHBIM
rna3aoM, Korga OHa AOCTATOYHO rpybas — o6nomxu Gopee 1-2 MM B mone-
peynnke. OnaTb~Taxu Nyulle BCero ee MOXHO BHOETb HA POBHBIX BhIBeTpe—
JILIX NMOBEPXHOCTHX OTAeNBHBIX I'MEID M KyCKOB, HO B HeKOTOpsIx ObGpasuax
OYepTaHUs OTAe/bHBIX OGIOMKOB Da3NMW4¥Mbl # B CEEXeM H3/I0Me, TaK Kak
O6/IOMKH HEeCKOJNILKO OT/HYalTCs Apyr OT Apyra no oxpacke. [lo pasamepam
OGNOMKOB €peaH TaKHX SBHO KJACTHYECKHX TypoB MOXHO HabmopaTk H
O6bIYHBIe CAMMATOBBIC TYPhl H nceduTOBLIe, T.e. JANWUHEBLIE, Ty(bl, H
naxe pynkanndeckue 6pexunu. HauGonee xpynuwie o6noMks, KOTOphIEe
yaanoch yBuHAETb, AocTHramm 2-3 cMm. OyeHb XapakTepHO 4YepenoBaHHe
CHOEB, PasMYaIHXCH BeAHYHHOM 06710MKOB A&e B 3THX rpy6ooGrnomou—
HBIX Jlopogax. Hukaxux NpH3HAKOB OKATAHHOCTH M nepeHoca o6G/OMKOB BO-—
Aol npu sTOM He HAGMI0AaNOCK,

Muxpockonuyeckn cpeau OG/IOMKOB pa3fuyaloTCsi KyCKH OCHOBHOJ MAacchl
SNUNeHUMTOBOro nopgupa, OCKOMKM KPHCTAANIOB SMunefuuTa H MHOAA none-—
BOro wnata. KpucrailoknacTHYeCKHe H A&XKe NHTOKPHCTAIOKIACTHYECKHEe
Tyhsl BCTpedalTcs penko. HauGonee coxpaHmplume cllefbl /IMTOKPHCTaNI0-
KIaCTHYECKOH CTPYKTYpbl Typbl HAXOAATCH HA BepluyHe XOAMHKa, Ha3BaH-
noro “Tygposoit ropkoit”, ¥ samagy ot roper Kopxyrtan 3Th nopoast co-
croar Gonee yem Ha 2/3 M3 OCKONKOB (EHOKPHCTANIOB SNMUAeHUATA H NO—
neporo wnara. $opma oO6GNOMKOB pe3KO yIVioBaTas; pa3Mepbl He NpeBbl—
waspTt 0,5 - 0,8 Mm. Kanuesnlit nonesoi#t wnat B o6AOMKAX NOYTH COBEp—
weHHo cpexuii. O6NOMKH anunefiuMTa TAKKe XOpOWIo BhUENHIOTCH, TAK Kak
OHH NpeacTasisioT coboff no cymecTBy NCeBOMOPQO3EI IOYTH H3 OAHOIO
cepHUMTa, OTCYTCTBYWIUEro B OCTanbHON Macce nopoakbl.

Bonpwas acTb TyQOB SNuUNeHLMTOBLIX MNOPGUMPOR MMEET JHTOKIACTHYEC—
KYI0O CTPYKTYpPY HE3aBHCHMO OT pasMepa 06/10MkoB. OuepTaHud OGNOMKOB B
HMX 3aMeTHBI TONLKO NIpH paccMaTpuBaHun uwmda Gea ananuaatopa. Pas-
JIHYMS Mexy OTAe/lbHEMH O6soMKaMi 3aK/MOoYalTCs IIABHBIM 06pasoM B
OTHOCHTE/IbHOM KOJIHYeCTBe Pa3/IHYHbIX BTOPUYHLIX MMHEpPAJ/IOB H CTeneHH
COXpAHHOCTH INEepBHYHOH TPAXHTOBOK WM OUE/IAPOBOM CTPYKTypsl. Ocofenno
XOpOWO 3aMeTHbl OYEPTAHHS TeX OGIOMKOB, KOTOphIE He MNOABEpralucCh
3HAYHTENHLHOH NePeXPHCTANIHIAUMH H COXPAHH/IH Cleflbl epBOHAYA/ILHOR
H3BEpPXKEHHOH CTPYKTYphl. B 3TOM OTHOWEHHMH BBUENAIOTCH OGIIOMKH C NOJ-
HOKpHC TA/JIHYEeC KON MHMKPOJ/IMTOBOH M/IM TpaxHTOBOH CTPYKTypoOi#i OCHOBHOM
Maccel., B Takux o6noMkax uHOrga HaGmonaeTcs He TONbKO MHMKDOMHTOBAL
CTPYKTYpPa, HO ¥ Melxue SNUIeliuMTH H NCceBaoMoppo3bl W3 GHOTHTA M rpa-
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M0 GeHOKPHCTANNIAM NHPOKCEeHA., XOpOWO BbUISAMIOTCS H TeMHbie 06-
KH C OLeaispopofl CTPYKTYpPO#, B KOTOPEIX MeNKue anuieflHTel U pekue
WKPOMUTH! MOIEBOro WnaTa HAaxoaaTcd B GeBUEH KOMIa—To CTeKI0BATON
acce, celyac CHIBHO oforameHHON MarseTnToM. Takue OGNOMKH C XOpo-
0 COXpaHHBlIEfiCs MHKPOCTPYKTYpPO# OCHOBHOH MacChl amuieHRuuTOBONO
jupa CpaBHATENbHO peakn. [axe B TeX Tydax, B KOTOPBIX Clelbl KIACTH-
KON CTPYKTYPBI BHAHEI COBEpDIIEHHO OTHYeT/IHBO, Go/blias- 4acTb 06nOM-
npeacTaBleHa KycO4YKaMM W3MeHeHHOH, NepeKpHCTA/IM30BaHHON OCHOB-
Ho#t MacceL Hamenennme B Typax wacTo nabuparenbHoe. HekoTopeie 0G10M-
§ SaMelleHbl NPeHMylleCTBeHHO IPAsATOM, Apyr#e — 3NUAOTOM WA GHOTH-
M. DMHAOT B OYEHL TOHKOKPHCTA/UIHYECKOM COCTOSHHH B Tyax ac-rpeuan-
yame, 4eM B SNuIeHUHTOBBIX Nopdupax..
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l'napa 5. HHTPY3UBHBE U XW/bLHBIE [MOPObL
HUUIMMCKOTO MACCHUBA

Paanuuksle no cocraBy, CTpyKType, YC/IOBHSM 3alleraHns, BPEMEHH H
cnocoby ofpa3oBanus MHTPYSHBHBIE M XKH/IbHbIE MOPOABI MIUMMCKOrO Maccu-
Ba M ero Gnmkafiuux OKpPeCTHOCTEH MOryT ObITh OObEAHHEHEl B CAeAyKolHe
CPpyMNMel:

a) Hehe/HHOBHIE. CHEHHTHl M WIE/IOYHLIE CHEHHTHI;

6) HedeIMHOBO-CHEHHTOBLIE NOPOHPLI, HedE/MHHOBBIE MHKDOCHEHHTEHI C
rpaHy/IMTOBOA CTPYKTYpOH H MATHHCTHIE NCEBOONE{UMTOBLIE CHEHHTI;

B) /1MGeHEepHTOBLIC CHEHMTEI;

r) menoyHble raGopOMAHbIE M HEKOTOpbLIE APYrHe PeKHe THNH Wenoy—
HbIX MOpoAa;

.Cl) H3BEeCTKOBO=lleJIO4YHbIE HHTPY3HBHBIE NOpPOALI CHEHHTO-QHOPHTOBOI'O
‘M QHOPHTOBOI'O COCTaBa;

€) KUIbHBIC TIOPONLI AMOPHTOBOrNO H 'PAHATOBOIO COCTABA,

3TH rpynnel BeUe/JeHsl A8 ynobcTea NeTporpajuMd¥ecKoro ONHCAHHA Iop-—
HBIX NOPOA H HMEIT HeOAMHAKOBOE .IIeTPOJIONHYECKOe 3HAYESHHE.

[leppas rpynna ofbeaWHAeT BCe CpelHE3epPHHCTHIE HehelHHOBHIE CHEHH—
Tbl M IEe/OYHBEIe CHEeHHThbl — HHTPY3HBHBIE NOPOABI, HE TONBKO CaMble pac-—
npocTpaHeHHple, HO ¥ Haunbolee BaxHbe [J18 XapakTepucTHku HMummMckoro
MacCHpa B LENIOM.

Bo pTOpyio rpynny BOUNIM BCe OCOGBI® MENIKO3epHHCThie CTPYKTYPHbIE
PA3HOBHAHOCTH He(e/IHHOBHIX CHEHHTOB, KpaeBble (alMH HHTPY3HH, [OpHBIE
nopofsl, 3ajeraiouie B BHAE XH/I B CPeAHE3EePHHCTHIX He(eIMHOBbIX CHEHH-
Tax, H Te,Koropbie o6pasopa/mcr M3 HeheNMHOBBIX CHEHHTOB IIpPH IepeKpHC—
Ta/NIH3aUAA W/IH TpPH KPHCTAVIH3alMH He(pelnHOBO-CHEeHHTOBO# Marmsl B
OCcOBLIX YCNOBHSX.

TpeTebio rpynny npeacTABSIOT NHOEHEPHTOBLIE CHEHHTHI, ABJSKIIHECSH
NpoAyKTaMM SNHMArMaTHYeCKHX H3MeHeHHH CpelHe3epHHCTBIX Hecpennuoaux
CHEHHTOB,

B rpynny menounex raGbpouaHeix nopon OObeAHHEHBI pas3NHuHple MO BO3—
pacTy u NpOHCXOMAEHHIO ropHble nopoapl. OOHM M3 HHX SBASAIOTCH OPOAYK-—
TaMu OubpepeHUHALMH HedelIMHOBO-CHEHHTODOH! Marmel, Apyrue npeacTaelis-—
10T Gonee Mo/OAYI0 HHTPY3HIO.

[MOpHTE H KBApPUEBEIE CHEHHTO-AHOPHTBHI HENOCPEACTBEHHO He yqac’rsym'r-
p I'eONOruYecKoM CTpoeHnd HMummmckoro Maccuea, HO HX NeTporpaduyeckas
XapakTepMCTHKA HeoGXOAMMA [Ms MOHMMAHMS XH/ILHBIX MOPOA AMOPHTOBOrO
¥ FPaAHHTOBOIO COCTABOB, YACTO BCTpPEHAMIIHXCH B CAMOM MACCHBE.

Pasnas crenesb pacnpocTpaHeHHOCTH H OBHAXEHHOCTH I'OPHBIX NOpPOA
obycnop/mpaeT TO, 4TO HMEIOMHACH B HalleM paCNOpsXKEeHHH neTporpadu-—
YeCKHit MaTepHall [AaNexo He ONMHAKOBO NpeAcTaBlIseT PA3/IH4Hble [OpHLIE
nopoael. [losToMy oHum 6ynyT ONHCAHBI C PASJIHYHOM CTENeHbK NeTAIbHOCTH



———— e A e

(=) (%) e

Bonswasi yacts 06pasloOB THAHYHBIX CPEAHE3EDPHHCTHIX He(eTHHOBbIX
CHEHHTOB M HedeHHCOOePXAMX We/OYHEX CHeHHTOB B3ATa A3 CeBepHOl
gacTu Mummckoro Maccupa okono nyuktoe X, XI u X[l Hedenuuoewie cue-
HATBl M LIeNIOYHbIe CHEHHTEHI, pasBuThie B jory Aumn-Cait u BCTpeYeHHBI
B BHOE OTOE/bHbIX OOHEDKEHH# B AONMHE p. Humm mexny Awun-Caem n
Taxnan-Caem, nMoyTH He OOHAXEHBI M IO3TOMY NpEACTAaBIEHEl BCEro JIHlb
HeCKONbKMMH obpasuami. OHH CYWECTBEHHO He OTIMYAKTCH OT He(elHHOBBIX
CHEHHTOB CeBepHOM HACTH MACCHBA,

Tunuuuble CpeAHe3epPHHCThIE He(elMHOBble CHEHHTHI BO MHOIMX MecTax
NOCTENEeHHO MepexoAdT B Me/KO3epHHCThIe He(elNHOBBIeE MHKDPOCHEHHTHI,
He(eIMHOBO-CHEHHTOBbIe NOpdHpbI H NCEeBAONEHUHTOBLIE CHEHHTEL 34eCh Ml
He GyneM OCTAHABRIMBATECH HH Ha STHX [OpHBIX IOpoaax, HH HA BCHAKOIO
poda NMpPOMEXYTOYHBIX PA3HOBHAHOCTAX., OnuueM Mk Te HedaIHHOBBIE
CHEeHHTHl, KOTOpbie, KaK HaM NpeACcTapldeTcd, SBJSIOTCH CAMBIMH pacnpocT-—
paHeHHbIMH H XapakTepHeiMH An8 MumMckoro maccuea,

Maxpockonuyeckoe ONHCaHHE

Hedenunopbie cuenuTsl MumMa - cpenHe3epHHCThIe, HHOIAA [axe Kpyl-
HO3EpHHCThIE, MACCHBHBIE, OAHOPO[AHEIE I'OpHbIE MOPOAbLI CBETNO-CEeporo Hix
cepopato-6enoro upera, OHM COCTOAT H3 XOpPOLIO PA3/IMYHMBIX 3epeH CBeT-
no-ceporo uan Genoro nojieporo wWnarta, HeCKOAbKO Gonee TeMHOro, ceporo
MM KEeNTOBATO-CEepOoro HedenuHa H 4YepHOro UBETHOr'O MHHepala, MaxpoCKOo-
nu4YeCKkH OOLMHO HeolpejeuMoro,

3epHa noneporo mmnata B mobom ofpasue nuG0 HenpaBHIbHbBIe, M3OMETpPH—
YecKHe, pasaMepoM 1 - 3 MM, imb6o TabiuTyaThble, XOpPOWO BbUIESIAIOLHAECH
cpeau OpyTHX 3epeH Kak B CBeXeM B3JIoMe, TAK M Ha BhIBETpe/IOH noBepx—
HOCTH., B 38BHCHMOCTH OT KpHCTAINIMYHOCTH IOPHOH NOpodel B leOM pa3Mep
Tabnuu nonesoro umarta xonebnercs or 3 go 10 MM B AHaMeTpe H OT
0,8 no 2 MM B TONUMHY,

3epHa HedenuHa H3OMeTpHYECKHEe, pasmepoM oT 1 no 3 =4 MM, oum Mano
3aMeTHHl B CBeXeM H3loMe, HO XOpOWO BHIIE/fIOTCH Ha BbIBETPEJIOH NOBEepX—
HOCTH, KomuyecTBO HedenuHa B pasHeix ofpasnax pas3nuyHo. MHorna Tonb—
KO Ha BhBeTpenoN NOBepXHOCTH BHAHEI eAHHMYHEIE 3epHa HedenuHa. EcTb
ropHele nopoasl # 6e3 HedenuHa, KOTOphLIe SABIAIOTCH YXKE LIEJOYHLIMH
cueHuTaMu, B ApYMHX OTHOWEHMSX OHH He OTIHYAIOTCH OT THIMYHBIX Hede-
NMHOBBLIX CHEHHTOB H IOATOMY HEe OMMCHIBAITCH OTAENLHO.

3epHa uBeTHOI'o MuHepana Gonblleif YacTbI TOXEe HeNpaBH/IBHEIE H H30-
MeTpHYHble, paaMepoM oT 0,5 no 2-3 mMm. OTnenbHele 3epHa HIH CPOCTKH
OBYX-Tpex 3epeH LBETHONO MHHepajla paclnpefenslTCs B IOpHO# mopoae
PaBHOMEpPHO M BCeryla XOpOIIO BEIIENAIOTCS CPeAH 3epeH MONeBOoro wrnaTta
¥ HedenuHa, B HEKOTOpBIX Ciaydasx uUBeTHON MuHepan - amguton - ofpa-
ayeT NpuaMaTHYeCKHe, Haxe MronbyaThle 3epHa. Torna OT HUX J1erko
OTNHYaAThL HeNpapHIbHBIE H30OMETpHYeCKHe 3epHa rpaHara. KomuuecTno
LIBEeTHOI'O MuHepa/ia KonebileTcs B UMpPOKHX Npefenax — or 5 no 20% Bcero
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ofbema ropuoit nopoasl. [lpeo6nanaiT, No-pHAHMOMY, Ne#KOKpaTOBbie pas—
HOBHAHOCTH.

TexcTypa HUMMCKHX Hede/MHOBLIX CHeHMTOB Gonbluefi 4aCTbi0 MAaCCHBHAM,
Paapoanennsle Tab/mubl Mo/IeBOro wWnNaTa pacnonaralTcg GecrnopsaaouHoO,
Tonbko B HexoTophix Ob6pasuax oun Gonmee uim MeHee cyGnapaielbHbl, HO
H 30ecCh, NMOCKONBKY HX MEHBUE, YeM H3OMEeTPHYECKHX NONeBOUINATOBLIX 3e=
peH, TpaxHTOMAHAH TeXKCTypa IuloXO 3aMmeTHa. B peaxux ciysasx, xorna
yxe Goibllag YacTh NOJNEBOUNATOBLIX ‘3€PeH MMeeT SCHO BhIPAXEeHHbIi Tab—
nuTyaTet rabuTyc, TeKCTypa CTAHOBHTCH TpaxumTounHO#. MHOrpa aameTno
nuHefiHO-Napaie/lbHoe pPacnoioKeHne NPHSMATHYECKHX KpHCTamiop ampubo-
sna. [lonocHaToCTe H THEHCOBHAHOCTL B CpeHE3EpHHCTHIX HedelHHOBLIX
CHEHHTAaX OTCYTCTBYIOT.

MunepaneHelii cocTas

I'napHeiME MEHepanamu, cocTapigowrmu 90-85% Bce#t Macchl cpeaHe-—
3EepHHCTHIX He(E/MHOBBIX CHeHHTOB, UBIAIOTCH: Kanuesbll nonepol wnar,
Hede/mMH, FaCTHHMCHT, SIHPHH-ABIHT, THTAHHCTHLIA rpaHat U Guortut. Wa
8KLUeCCOPHBEIX MHMHEpA/IOB BCTPEYaloTCH (NIIOOPHMT, ANATHT, CheH, UHPKOH H
pasnoxeHHbI! OPTHT, INHMArMATHYECKHE MuHepalbl NPeAcTAaB/eHkl aHAlb-
LHMOM, KAHKPDHHHTOM, KANbUUTOM, HATPOIHTOM, /MGEHEPHUTOM, CKANONKTOM
H MHHepajlaM H3 Ipynibl KIHHOLOHSHT —9onuaoT. Paanenenne Bcex MuHepa-—
710B, BCTPEYAIOWHXCH B HUMMCKHX He]e/IMHOBBIX CHEHHTAX, HA [JlaBHBIE,
aKueccopHbele W BTOpHYHbe ycjoBHO, OOMH B TOT Xe MuHepai, Hanpumep
GHOTHT, B OOHHX Cly4asix UrpaeT ponb raapHoro (“mepsuuHoro”) MuHepa-—
na, a B ApyrHX OH, HECOMHEHHO, “BTOpHYHEIA", SNMEMArMATHYECKH{ MHHepa.
AKueccopHele MHHepansl — (VIIOOPHT M ANATHT — ABIAIOTCH ¥ SNHMATMATH—
YEeCKMMH, TAK KAK BMeCTe C OGHOTHTOM O6pasyioT sBHBIE NCEeBIOMOPHOSEI,
no ampubony. AHalbuMM M KAHKPHHHT B OTA@/bLHBIX, XOTH H PedKHX Cly-
4yAgX NPHCYTCTBYIOT B TAKOM KOJMYECTBE, YTO MOCYT CUMTATECH YMEe I71ap~—
HOH COCTaBHO# HaCThIO I'OpPHOH MOPOABL :

[na xapaxTepHCTHKH KOMHYECTBEHHOIO MHHEpPANEHOro cocTaBa Hedemn-—
HOBbIX CHEHHTOB HMimmMma MMsjollerocs MaTepuaia HelocTaTouso. Hmxe, npu
OMHCAHMH OTAENBHBIX MAHEpasIOB, YKASAHO NMPHMEPHOE HMX KO/IHYECTBO B IOp—
HOW mnopoae, KAK 3TO NpeAcTaBigeTcs Nocle NpocMoTpa BCex uumgosB u 06—
pa3nos. [lpoBoauTb TOYHBIA KO/MMYECTBEHHO-MHHEpANTLHEI AHANHA B OOBIYHBIX
netporpaguyeckux wimdax He HMeJI0 CMBIC/IA NPH HEPABHOMEPHOCTH pachpe-
nelleHus OTAENLHBIX MHHEpPANIOB M OTHOCHTE/NLHON KpYNHO3EpHHCTOCTH IOPHOIM
nopoast. Toneko B OByx mwimpax c miaomanwio Gonee 10-15 cM©aTC MOXHO
6BUIO coenaTh,H pe3ynbTATEl NOACHeTA Takue:

Kamepwrit Hedenun AwmdubGon Tpanat Buotur [pyrue
nonepo# umar MUHepaJlbl
| 65,3 23,8 6,45 3,55 0,13 0,60
I 64,3 23,2 5,30 5,20 0,86 1,40
KanueBriit Nofepofi wnaT B OMMCHIBAEMBIX NMOpOAAX XapakTepH3yeTcs

HE3HAYHTE/ILHON CTEeNeHnl0 ero albL6HTH3AUMM HMY NOYTH NOAHBIM OTCYTCT-—
BHEM ee H HeOTYeT/HEO BLIPAXEHHO# HEeOAHOPOOHOCThLIO €r'0 BHYTpPEHHero
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CTpOeHHd, T.e. ciabbiM pasBHTHEM “MHKPOKIMHOBOM pelleTku”. Bo MHOrHX
ofpasuax kaiuepslfl NMONeBOH WINAT COBePLIEHHO I'OMOIEHHBIA, H MHIUL TOYHBIE
onpeneneHus pa cronuke PepopoBa ero ONTHYECKOHR OPHEHTHPOBKH MOKa—
3BIBAIOT, YTO OH M B 9THX C/ly4asX SBJHeTCH MMKpoKaHHOM. Yrael Np L

(010) mBcerna mensme 80 .

Kanuepnit nonerpo#l umar - riiaBHas COCTABHAS Y&CTH ONHCHIBAEMbBIX
nopoa; ero kommuecTBo B0-90%. [NosTomy ocobenHocTH ero B Tof M
HHOH IOpHON nopoAe yxe B 3HAYHTENLHOH CTENeHH XapakTepHayloT ofwmmui
-BH[l €e NOoA MHKpPOCKOIOM,

Haomerpuyeckne 3epHa KanueBOro MOJIEBOre Wmara Gonpuweid 4HacTbio
HOAOMOPGHEI M MMEIOT ToJcToTabauTyaThii raburyc., Tolbko B HeMHOTHX
ofpasuax BCTpeyaloTCs HenpaBH/bHble 3€pHa, PE3KOo KCeHomopdHbie 1o OT-
HOWEHHIO K HedenHHY, YAnHHeHHO-TabG/MTHaThle, Go/leé KpymHble NoNeBO—
LUMATOBLIE 3epHA He BHUEJSIOTCH cpead H3OMEeTpPHYeCKHX aepeH, OHM Tak-
e HAMOMOpdHE OTHOCHTEeNbHO Hefenwna, Ho pabmopaloTcs B obpartHbie
COOTHOLIeHHS,

B kanuesom noneesoM umare MWMMCKHX HedelMHOBLIX CHEHHTOB MOCTO=
SIHHO pasBHBAIOTCH MPOCThle ABOHHHMKH NO GaBeHckOMy 3akony. KapncGap-
CKHEe NBOHHHKHM BCTpeualoTcs pexe,

HemHorouncnennsle MHKponepTHTOBBIE BPOCTKH anbbHTa, HMelomune
dopMy TOHKHX TabiIH4YeK, pacno/iaralpTcsd B MHKDOK/IHHE 3aKOHOMEpHO 1o
NIOCKOCTAM “MypuHCccoHHTOBOM oraensHocTH” (15.0.2), T.e. npubnuau-—
TeNbHO nepneHauKynapro cnatnoctu no (001). 3ro ocobenno xopowo 3a-
MeTHO B CeweHHsX NMOJIEBOTO WIaTa, NepneHAHKYNSpHLIX OfHOBPEMEHHO
(001) u (201), roe BHOHBEI MonepeyHble YAJHHEHHble pas3peabl OTAeAbHbIX
anbbuToBBIX Tabnuuek, B ceyenuax, nmapannensheix (100), MuxponepTHIO-
Bble BPOCTKH HMEIOT OKpYTJ/ible OYepTaHHs, H B 9TOM Cllyuae CTpoOeHHe
NoNeBoro uwmara HalmoMHHaeT “3SMYJ/LCHOHHYIO CTPYKTYPY pacnaga”. Ortnenb—
Hble TaGnuyku anbbuTa B HEeKOTOPBLIX 3epHaX CciHBaiTcs, obpasys KopoT-
KM€ XHMIKH M NgTHa WaXMaTHOrO anbbuTa, Kak 3TO MOXHO BHASTL B ceuye-
HMEX, napamneneHbix (100). Mukponepruror Gonbiule B UeHTPanbHOH YacTH
3epeH MHKPOKJIMHA, HO OHH PA3BHBAIOTCS M MO KpasM,CIHBAACh C Y3KOW
ansbuToBoit Kaemkoil, HabGmiopawweiics BOKPYI' HEKOTOPLIX 3€pPeH KallueBo-
ro mojieBoro umara,

TakuMm ofpasoM, Mopgosorudeckue 0COGEHHOCTH MHKPONETPHTOS B Mo-
7IeBOM LIMAaTe HUHMCKHX HedelHMHOBLIX CHEHHTOB MOKA3LIBAIOT, 4TO OHH
ABJIAIOTCS, BEeposiTHO, MEePTHTAMH pacrnafa u Mk B He3HA4YMTeNbHOH cTe-
NeHH NMepTUTAMH 3aMeleHHs, WM “cerperammonHsimy nepruramu”’ (Pynen-
ko, 1949), ;

[lepTuthl Gonee pasBUTHI B KPYNHBIX OJEBOWMNATOBBIX 3€pHAX, H O~
HOBPEMEHHO C HHMH MOfIBIsIeTCS HeKoTopasg HeOAHOPOAHOCTh BHYTPEHHe-—
ro CTPOEHHsd CaMOr'o MHKpOK/IHHAa, Yawe Bcero aTo HEOTHYET/HBOE TOHKO—-
pelieTyaToe ABOHHMKOBOE CTpoeHHe (MHKPOK/IMHOBAs peweTKa) BCEro MM
TONBKO YacTH 3epHa MHKpoknuHa, Habmionaetca u cBoeobpasnoe “Myapo-
Boe” cTpoenne, 0COGEHHOCTBLIO KOTOPOrO SB/ISETCH TO, YTO NPH OYEHb
Gonbwux yeenudenusx (B 600-700 pas) B mukpoxknuHe Habnionaercsa kap-
THHa, TOXoXAas HA waxMaTHbil anwbur. Takoe “mMyapoBoe” crTpoenue nony-
4yaeTcs, BeposiTHO, Torfa, Koraa cyGMHKpPOCKONHYeCKOoe ABOHHHKOBaHHE
MUKPOKJIMHA MPOMCXOAMT TONBKO MO aNLGHTOBOMY 3aKOHY.
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O4eHb 4YacTo HEOAHOPOAHOCTH MHMKPOKI/IHHA NMpOfB/IfSeTCs TO/NbKO B BHAE
HepaBHOMEpHOT'0, KaK Gbl BOJIHECTOrO noracanus. WHorna sameTHa cnabo
BbIDAXEHHASA 30HAIBHOCTH KAJHEBOro NOJIeBOro UmIATA.

[lenuTHaauMs MONEBOrO WIMATA B THIHYHBIX HedeNHMHOBBIX cHeHuTax HMum-
Mma o4eHb cnabag, OHa 3aMeTHa TONLKO B TeX cayyasX, KOraa BHOHEI
MHKDOK/IHHOBAasi pelleTKa ¥ MHKpPONepTHTOBble BPOCTKH, [lenmTH3auns pas-

. BUBAETCH HEpABHOMEpHO, 3aXBAThIBASA MPEHMYIECTBEHHO LeHTpAalbHbIe
YacTH 3epeH,

Anb6uTa B OMMCHIBAEMEHIX MOpofax o4eHb Mmano, He Gonee 5-10%. Yacts
anbb6uTa HAXOOMTCH, KAK YKA38HO, B BHAE MHKDPONEPTHTOBHLIX BPOCTKOB, a
yacTe obpasyer y3KHE€ KaeMKH BOKPYr 3epeH MHKpoknuHa, HWuorna rtakas
KaeMKa NMpeAcTaBlsdeT OfAMH KPHCTANIHYeCKHH WHAHBHA, T.e, NMoracaeT OQHO-
BpeMeHHO, HO yame oHa obpasopaHa u3 Muorux menxux (0,03 - 0,05 mm)
W3OMEeTPHYEeCKHX 3epHBIleK ansbura., Bcerpeuaworcs u Hebomsume (0,1 ~
0,5 MM) upumoMopdible Tabmuukk ansbura., 3T0 MMG0 NOMKHIHTOBBIE
BK/IIOYEHHS B MHKPOK/MHe, /H60 TaGiHyKH, NMepecekamllie T'paHHILbl Mexmy
3epHaMH MHKDOKIHHA H ofpasypoumne HefonbliHe CKOMIEHHsS MeXAY 3epHamii.

AnsbuT B Taxux Tabmuuxax pcerna CBexmit, Npo3pauNbili,C OTYETIMBLI~
MH MOJHCHHTETHYECKHMH ABOWHMKAMM No anbGHTOBOMY M ans6uT-kapnctan-
CKOMy 3aKoHaMm, MakcHmanbHEIE YIVIbl CHMMETPHYHOI'O NOT'acafHs B 30He
1(010) paBrEI15-17 , yTO yKasbiBaeT HA MOJMHOE OTCYTCTBHE AHOPTHTA,

O6 2TOM Xe CBHOETENLCTBYIOT H BeIHIHHEL nokasarTeqeil npenoMieHud,
onpenesieHHbIe HMMEPCHOHHLIM MeTonom: Ng = 1,‘.533;Npl = 1,527, T.e.
Nme1,530.

QuuroxnA3, OIMIOKIA3-AHAE3NH OGHAPYXEHbl B HEKOTOPHIX HedemH-
copepXalluX CHEeHHTAX M3 I0XHOW yacTm Maccupa, Hecmorps ma To, 4TO
KOJMHYeCTBO ero HWYToxHo (menbme 5-10%), NPHCYTCTBHE ero BMecTe
C HejelMHOM - OYEHB XapakTepHas uYepra Hawux mopod. [losBrnenne nna-
T'HOK/Ia3a pPes3Ko MOoHMXaeT KonuyecTBo HedenuHa, UHorna B wnude Hede-—
JIHH BMEeCTe C INIarHOK1a30M He 3amMeTeH, H TONLKO B 06]383119 Ha mae'rpe-—
7ol MOBEpPXHOCTH YCTAHABIMBAETCH ero HUYTOXHoe copepxanue (menee 5%).
B npyrux ciyuasx BMeCTe C IMIATHOK/A30M BCTPEYANNCH SNMHMYHBIE 3€pHA
Hede/lHHa WM TONBKO NceBooMopdo3kl Mo Hemy H3 auGeHepuTa. [lpHcyrcT—
BHE NJACHOKIA3a He OTPAXKAETCH HA XapaxTepe H KO/MHYEeCTBEe LBEeTHBIX MH=—
HepanoB (racTHHrCHTa, SIHpHH-ABIHTA W MeJaHHTa).

[laarvoknag B. OMHCHBAEMEIX NMopopax Haxoaurcs B Menxux (0,5 -

0,8 mmM), unuomopdHBIX, KOPOTKONPH3MATHYECKHX 3epHAaX, NMpencTAaB/IsIOX
OBBIMHO MOMKMIHTOBBIE BKMIOYEHHA B MHUKPOKAMHe, OGLIYHO OH CHIBHO paa-—
7IoXeH M MOYTH Ue/THKOM 3AMEelWeH MYTHEIM CKDEITOKPHCTA/UIHYeCKHM arpe-
raToM COCCIOpHTA, HHOI[la BMEcCTe C dYewy#ikamu cepuimrta, Pasnoxennem
3axpayeHa BCsi LEHTpa/lbHas YacThk 3epHa, HO camag nepudepuyeckas yacTb
COBepweHHo npospaiHa, B Taxolt kak 65 KaeMKe BOKPYT' COCCIOPHTOBLIX
nceepnomMopdoa Bceraa HaxoAMTCs anbGHT, & COCTAaB- IVIAHOK/Ia3a UeHTpallb—
HBIX 4HacTeil 3epeH MOXHO ONpeaeNuTb TOAbKO HHOT[A8, eCilH OTCYTCTBYeT
pasnoxeHne, B Takux ciyuagX XOpolwlo 3AMEeTHA 30HANLHOCTL NJIarHoK/1asa.
[To yromamM MakCuUMAaNbHOT'O, CAMMEeTPHYHOI'O TOracaHHss H ONyTeM TOYHOr'o
onpeneneHus Ha cronuke Pepopoba ycTaHaB/MBaeTCd, YTO B LUEHTPe 3epeH
cocTaB MariHokjasa OOXOAMT A0 COocTaBa OlMrokaas-—aHgeanHa (23-32% An).
[Tokasarens npenomiteHus sameTHo Gonwwe 1,54,
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B HekoTopbIX waHpaX CHAbHO paanoméum?m MJIarHoKn83 HaxXoaHTCs B
Bo/lee MAM MEHee H3OMEeTPHYeCKHX 3epHaX M OYeHb JIerKo MOXeT GbITh
CNyTaH C pA3JIOXKEeHHBIM HeelHHOM,

Hedenun smnsercs rnaBHoll cocTaBHoll 4acThio npeobnanaiouwero 6onb-
LIHHCTBA l"Oprlx nopoa OMMHCHIBAEMO rpynnsbl. ﬂﬂJKE B WEJIOYHBIX CHEHUTAax
BCTpeYaTcs eAHHH4YHLIe 3epHa Hedenuna nubo nmceBnomopdoawl W3 nube-—
HEpHTa No 2TOMYy MuHepany,. [lepexon or He}eMHHOBEIX CHEHHTOB K WMeIOY—
HBIM CHEHMTaM, He cogepxauwuM hedenuHa, B HwmMckom Maccupe, o4eBHO-
HO, nocTeneHHuil, B cpeasem xonuyecteo Hedenuna B HedeNMHOBBIX CHEHH-
rax Huwuma okono 15-20%, T e, HeMHOro MeHblie, YeM B He(elMHOBbIX
CHEHHTaX M3 OPYTHX MeCT 3eMHoro wapa. OoHAKO MOXHO BCTPETHTE Pa3HO-
BHAHOCTH, B KOTOpbiXx Hedenuna He Menee 40-50%. OwuesuaHo, CywecTByeT

.nmepexoa m B GecnonesowrnaToBble Hede/NMHOBLIE MOpoOALl, KOTOpLie GYyOyT

e e

o e

paccMoTpeHbl HHXe,

dopma ¥ pasamepb! 3epeH Hede/lMHA pa3nuyHbl B 3aBUCHMOCTH OT obmeit
CTPYKTYpEl Hede/lHHOBOI'O CHeHHTa. B THNHYHEIX CpedHe3epHHCTHIX nopooax
C THIHAMOMOPGHO3EPHUCTON CTPYKTYpPO#l BCTpevaloTcd ¥ pPe3ko HAoHoMOp(Hble
3epHa Hedenuna, napowMe MpaBH/bHBIE, NMOYTH KBaApaTHbLIE CEYeHHs, pasMe -
poMm oo 1 MM, W, Hao6OpOT, peako KCceHoMopdHble, 3a)XaThle Mexay NoleBo—
umatoBbiMu Tabnuuamu. Pasmepsl 3epen B nocnensem caydae 0,5-3 mMm,

B uoumomMopdHbiX sepHax HebennHa Hepeako BHAHA 30HANBHOCTH pOCTa
fnarofaps 3aKOHOMEpPHOMY PACHONOXEHHI0 CYOMHKPOCKONUYECKHX BK/OYe—
HUil SCHpDHHA WM OpPYTHX, YXKe Hepas/H4YMMbIX 4YacTHlU. 3aMeTHbl B HedelnHe
M cllefbl HeCOBeplIeHHOW cnaitHocTH no 6azonuHakouny. B sTom caydae
Habmonanock OAKTHIOCKOMHYECKOe CpacTaHHe HedelnHa C KalHeBBIM ITojle-
BbIM LITIATOM.

[Mon mMuKpocKomom 3e¢pHa Hede/llHHA JIeTKO OT/IHYAIOTCH OT 3epeH none-
Boro umara Gnaromapd XapakTepHoll paanoxeHHocTH HedenuHa, Bonbineit
HacTbl0 pasyioKeHHOCTh HedelnHAa He3HadYdTeNbHasd M NpOHBJ/ISETCH TOJBKO B
MOMYTHEHHOCTH BO/AL CHeAOB CHaiHOCTH M MO KpasM 3epeH. B apyrux
cnyyaax Habmonaercs paspuTHe JnGeHepuTa B HedeaHHe B, BHOe OTAENBHBIX
Yeuryex, KOMOYKOB Wi¥ CeTH npoxunok, J/luGeHepur pacnpenensercd pap-—
HOMEpHO Mo BceMmy 3epHy HedenuHa. KonmnuecTBo ero MOXeT 3HAYHTENBHO
YBenuyuBaTbCH, T.€, OH MOMXeT MOMHOCTBLIO M MOYTH MOJHOCTBIO 3aMemaThb
Hedenun, Habmionaercs Takxe M 3ameweHHe HedeMHA KAHKPHHHTOM H
ananpmmMoM, KankpuuaTa o6bidHO HEMHOTO, H OH 3ameulaeT TOMNbKO Kpas
HEeKOTOPEIX 3epeH HejenuHa. AHanbUuMm Gonee pasBuUT, HO MM 3aMellaloTcs
TOXEe TONBKO KpaeBble YacTH 3epeH. B HekoTOpbIX o6pa3uax Kaynoe 3epHo
HedenuHa OKpYXeHo y3koif kaemkoil aHanbuuma, AHanbuuM HaXOAHTCH M
B Buae menkux (mo 0,01 mM) BrAOueHHH, paBHOMepHO pacrpefefieHHBIX
B Hedenuue.

Paapurre aubeHepHTa, KAHKPHHHTA M aHallbUHMa HaGMonaeTcs B PasHBIX
unHpax, H TONLKO B PEAKHX ciy4dasX HedesHH 3aMemaeTCs OfHOBPEMEHHO
BCeMH STHMH MHHEpalaMH. :

meﬂo‘ﬂibﬂ* 8M¢§§QH = TacTHHI'CHT H/IH TaCTHHI'CHTOBas poropbasi obMas-
Ka - He TOMBbKO INapHEBl, HO ¥ Haubonee pacnpocTpaneHHblli ¥ Xapakrtep-
HBIl 1BeTHON MHHepas HIHMCKHX HedelWHOBHIX CHeHHTOB. KommuecTBO ero
MoxXeT BapbHpoBaTh oT 5 goo 30% .ana nopapasiomwero GONLIUHHCTBA PasHO-
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BHAHOCTEH, M TONBKO B HeKOTOphiIX ofpasuax oH orcyrcreyeT. B cpepmem
amduBon cocrapnser 10-15% Bcero cocrapa onucChIBA@MbLIX NMOpPoQ.

dopMa ¥ pasMepbl 3epeH IaCTHHICHTA PAa3JIH4Hbl B 34BHCHMOCTH OT
CTPYKTYphl opHO#t nmopoasl, Yame Bcero oH HAXOOHTCA B HENpPABHILHBIX,
PESKO KCEeHOMODPJHBIX 3epHAX, 3aXATHIX MeX1y SepHAMH NOJIeBOr'O IWMNaTa
# Hepenuna., B mamGonee kpynubix Takux sepHax (ao 3—4 mm) mMoxmo
BCTPETHTL NOHKWIWTOBLIE BK/IOUEHHS MAMOMOP(HBIX 3epeH HedenuHa W none-
Boro wmara, Muornaa racTHHICHT HaxoouTcd B Gonee MAHOMOPGHEBIX 3EpHAX,
deM noneBolt umar u HedemuH, B arHX cnyuasx 3epEa ero MMewT npHama-
THYeCcKHi raburyc, Ho He o6/1analoT NpPaBUIBLHBIMH OrpaHHyYeHHsiMH., OdepTa-
HHE MX HECKO/IbKO H3BMJHMCThIe, H MOXHO MNPOC/EAHTL NEepexof OT NpHaMa-
THYeCKHX 3€peH K KCeHOBIacToBbIM 3epHaM H3oMeTpH4YecKkolt dopmbl c
CH/IBHO H3BW/IHCTBIMM “NlandaTeiMi” OYepTaHHsMH, KOTOphIe HaGI0OalTCa
OBLIYHO YK€ B TOHKO3EPHHCTHIX I'DAHY/IMTOBBIX Hede/lHHOBEIX MHKDPOCHEHH-
Tax. ]

Bo muormx uwimdax B ampubosne HaxoaaTcs ocTaTKH GleAHO-3e/1eHOr0
MOHOKJIHHHOI'O NMHPOKCeHa, # 4acTo aMpubon obpasyer TONBLKO y3KHe peak-—
1MOHHBIE KalMEl BOKpYI NMHPOKCEHA,

OnTuyeckne cBoficTBa racTHHrCHTa M3 0o6pasuoB HanGo/lee THIMHYHBIX
CpeHe3epHUCTHIX HedenuHoBhiX chennToB rtakme: Ng= 1,720 - 1,728; Nm =
= 1,718 - 1,726; Np = 1,704 - 1,710. Benuuuna oByNpenomieHHs MeHa-
erca or 0,015 no 0,020, no wame Bcero okono 0,017 - 0,018, ¥ron nora-
camug cNg konebnercs or 12 po 22° (obbruno 13-14°). Orpunarenhri
yro/l ONTHYECKHX oceil Bcerga o4eHb HeGo/bluol, YacTO MHHepasn MOYTH
onHoocHk -2 V= 10-150. B nexoropeix cnyuasx -2 V yBenmunBaercs no
40" COOTBETCTEEHHO C YBe/MYEHHeM Be/IMYHHBI ABYNpPeJIOMIIEHHS M yria
noracauug., HYacro HabmonaeTcs AOBOJILHO CH/ILHAS AMCIEpPCHH ONTHYECKHX
oceft r>v. Oxpacka obbl4HO I'ycTag # o4eHb rycras, mo Ng- TemHo-
aenenas (22 pi- 23 pl), no Nm - nouru menpospaunas u no Np - 6ypoBa-
To-xenrtas (1 ng—-pg).

XapakTepHo# 0OCOGEHHOCTLIO Hehe/lIMHOBBIX cHeHuToR MumMma gBinserca
3amMenleHHe TacTHHICHTA GypoBaTo—3e/leHbiM GHoTHTOM. PeakumoHHble
B3aMMHBIE OTHOLICHHA MEXAY STHMH MUHepaNam¥ BHAHLI NOBCEMECTHO, 2TO
mibo Kaemku GuoTHTa BOKpYr am¢ubona, nubo wacTHYHOE 3aMeuleHHe 3e-
peHn amgubona arperatoM menkux (0,1-0,2 mm) Tabnuvexk 6uorsta, Whor-
Aa BHAHBI NOMHBIE NceBaomopdoabl W3 Takux Tabnuyexk, OuepTranus ncesngo-
Mopdo3 coBepuleHHO TaKHe e, KaK y 3epeH amdubona, WIH HamOMHHAOMHE
odepraHug Golee NpaBHABHRIX HAHOMOPQHBIX MpH3M 3TOro MHHepana, [py-
FHX gBNeHHH pasioxeHHs wenoyHoro amgubona He Habnionanock,

TuTaHuCTEIl I'DAHAT — MEJAHHT WM WOPJIOMHT - B He(ellHHOBHIX CHe-
aurax Wmuma Henbas paccMaTpHBATL KaK AKUECCOpHbLI MHHepan. 3To,
HECOMHEeHHO, TviaBHbl MuMHEpasn, NpPHCYTCTBYOWH# B GOJMLIMHCTBE ClydYaes
B TaKOM Xe KojHyecTBe, kaK M ractuurcut (10-15% Bcero o6wema rop-
Ho#f moponst). B HexkoTopeix ofpasupax rpaBaT SBASETCH eQHHCTBEHHLIM
UBEeTHBIM MHHepajloM, H ero coaepxanue - He meHee 20-30% obuero co—
cTaBa He(elHHOBOI'O CHEHHTA.

Bonbwe#l wacTbio I'DaHAT HAXOOUTCH B 3epHAX, Pe3KO XCeHOMOPGHBIX
K noneBoMy umaty u Hedenwny (¢ur, 13), PasMep Takux sepen Koneb-
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$ur. 13. CpeaHesepHHCTHIR HedeNHHOBLIA CHe-
Hur., Popma 3epeH rpaHara pesko KCeHoMopd-
Hag MO OTHOWEHHIO K MoJeBoMy wWnaty H Hede-
muny. O6p. 187, mexay n. X1 u 1X, Bea ana-
nuaartopa, ysen. 15

nerca ot 0,5 no 3-4 MM, HMHorna H3-3a M30TPONHOCTH MHHepala OO0BO/b—
HO TPYAHO ONpefefliTh, 3aNOMHEH /I NMPOMEXYTOK MexXay NofleBolnaToBbl-
MH 3epHaMH OdHHM KpYNHbIM 3€pHOM I'paHaTa MM HECKONbKHMH Gonee

Mesnkumu. Hapsany ¢ kceHoMOpdHBIMH 3€pHAME BCTPEYAOTCd H HAHOMOph-
Hule, TpaBR/bHbIe KPHCT&/VIB TpaHara pasmepoMm Ao 1 mm (cm. ¢ur. 17).

MenannT yame Bcero r'ycTo okpaweH B KpacHoBaTo—Oypelii useTt, HO
GulBaeT I0HANBLHEIM WX NATHUCTHIM, B 3oHanbHBIX KpucTannax nepupepu-
YyecKue 4YacTH MMeloT Golee CBeTylo xenroparo-6ypyw okpacky, B nar-
HHCTBIX MEeJIAHHTaX YYaCTKH C KpacHoBaTo-Gypoii H xenropaTo-Gypoii
OKpackoil pacnpefleidioTca B 3epHe HepaBHOMEPHO.

[lokasaTens npenomyieHHd rpaHaTa, ONpefelleHHbI B BbICOKOIPEIoMIIAI—
mux criasax, okono 1,87 - 1,88,

MoHOK/HEHEIe NMUPOKCEHEl B HIMMCKHX Hede/lMHOBHIX CHeHHTaX GhIBAIOT
PaanuyYyHOr'O COCTaBa, HO BCEe OHM OTHOCATCH K pAAdy SrHPHH~-aBrUTa HIA
arMpHH-OHoncHoa, BenHble sTHpHHOM MHPOKCEHH HaXoadarcs Gonbuieit
HacTbI® TO/ABKO B BHAe OCTATKOB B am(ubone, a Gonee wenoydbie Mo~
HOCTBIO BBITECHHIOT aMpubos M Hepeako SABNAIOTCH eNHHCTBEHHbIM UBETHBIM
MEHEpPANOM B TOpPHO# nopoge.

1. Cnerka seneHoBaThlit, HENIEOXPOUPYIOWHHA ABI'HT, NMO-BHAHMOMY, NOY—
TH He COAepXauMi B CBOeM COCTABe 3THPHHOBOI'O KOMIIOHEHTa, BCTpedeH
mMwe B ocofoM THINE CpeaHe3epHHCTOro HedeJHHOBOr'O CHeHHTa, ofpasen
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KoToporo B3aT oKosio nynkta X1, Ero kpynusie (no 2-8 mm) usometpu-
YecKHe 3epHa OKpyXeHbl TeMHOH, MOYTH Henpo3pa4yHod kaeMKoH H3 cyb-
MHKpPOCKONHYECKHX 3epHBIEeK KAKHX-TO, MO—BHAMMOMY, SMHAOTOBBIX MHHEe-
pajioB BMecTe C 3epHbIIKaAMH Marsetura, Mecramu ata KaeMmkKa s3ameHdgeT-—
CA peakUMOHHOH KaeMKOl OYeHL I'yCTO OKpaueHHOro amgubona, GypoBaro—
aesienoro no Np ¥ mo4TH Hempo3pauHoro Mo Ng- OnTuyeckne cBoiicTBa
storo aeruta Takne: Ng = 1,723 £ 0,003; Nm = 1 , 708 £ D,008; Np— 1,604 &
+0,003; Ng-Np = 0,032-0,035; cNg = 46 - 48° y +2 V = 57-58°,

2, Tupokcesn, HaxonsuMiiCs B BHIE OCTATKOB B poroeoi#t o6MmaHke, TaKke
fIBJISeTCH ABTHTOM, HO COCTAaB ero, no—-BHAMMOMY, HenocTosHHbld, O6
STOM MOXHO CYAWTbL NO TOMY, STO STO ONTHYeCKHe CBOHCTBA BApPBLHPYIOT
B wmpokux mpepenax: +2 V = 80-70°, cNg = 44-53°, Bennuuna nsympe-
nomneHus uaMeHsgercs mano (oxono 0 026 - 0,028). Onpepenenne nokasa-
Teneft NMpefioMNeHHs 3aTpyaHeHo, HO B AByX cay4asx Nm okomo 1,710,

QOueHp 4aCTO NPH TOYHOM HCCIEOBaHHH ONTHYECKUX CBOHCTE OGHADYIKH-
BaeTCs. HEOAHOPOAHOCTE OFAENLHBIX 3epeH, B ueHTpe Gonee KpynHuIX 3epeH
OpH STOM BBIAENSIOTCH ABA-TPH YYACTKA C HENPABHW/IBHLIMH H pPACIIBIBYa—
THIMH O4epTauusMu, TAe +2 V M nokasarenb NpenoMieHHS HECKONBKO
MeHbllle, YeM B OCTallbHOH 4YacTH sepHa, Paanuume. B Bemmumnne 2 V poctu-
raetT MHOrAa HeCKOIbKHX rpaagycoB., B opHom cnywae B uentpe +2 V =
=63-64 u 69 - 7005 OCTa/BHON 4acTH 3epHa, Yron noracarus cNg B uen'r-
pPanbHBIX YacTAX TOXe HeCKOoIbKo MmeHbe (45-46"),4em mno xpa.qM(48-51 e

Cnabaa 3eneHoBaTas OKpacka XapakTepHa W AN 9THX aprurtoe, HHor-
Aa OHA HeCKONLKO YyCH/HMBAETCSH, H CTAHOBHTCSH 3aMeTHBIM Cl/labblil M/IeOXPOH3M.

3. BneagHo oKpauweHHBNf, 3eneHblil, HO ABHO INIEOXPOHPYIOWHII MHPOKCEH
BCTpeYancs BO MHOTHX 06pasauax HUMMCKUX HedeNHHOBLIX CHEHWTOB U me-—
No4yHpIX cHeHuToB., OcobeHHO XapakTepeH OH Ans TeX IOpHbIX Mopod, KOTo~
pele colepiaT nnaruoknad. OnrTHYeckHe cBoiicTBa 3TOr0 NMHPOKCEHA TakHe:
Ng = 1,715 % 0,003; Nm = cl)’703 t 0,003; Np = 1,687 £ 0,008; Ng—Np=
=0,026-0,028; + 2V = 80~-85", uTo OTAMYAET ero OT OGLIYHBEIX OSIHPHH=
[HOICHIOB. '

4, 3eneHblil, I'yCTO OKpAalUeHHBIl STHPHH-ABIHT WM SBISETCH €QHWHCTBEH-
HBIM LBeTHBIM MHHEpPA/IOM, H/IH HAXOAHTCH TONBLKO BMECTe C I'paHaTOM B
onpefie/leHHOM, AOBOJBHO PACNPOCTPAHEHHOM THIE HIHMCKHX Hede/lnHOBHIX
CHeHWTOB, JepHa& ero uaoMmeTpmuueckue, pasmepoMm 0,5-1,0 mm, unorpa
fonee wmi Menee manomopdHble, HO Gonbwel YACTBIO Pe3Ko KceHoMmopdHbie
M0 OTHOWEHHID K Canuveckum mMuHepanam, HMouomopdubie sepra ouesnk pea-
KO MMEIOT MpaBH/ILHEIE OrpaHmyeHus c rpaismm (100), (010) u (110).

CocTrap r'ycTo OKpalleHHOT'0O ArMpHH—-aBI'HTa HEOOHHAKOB B pPAa3HBIX 06—
pasunax, ¥ 4acTo STOT MUHEepas HeonHOpoaeH, B HeKoTopeIX 3epHaX UEHT-
panLHble YacTH O6BIMHO C HEeNpABHALHBIMH OYepTAHHSMH, HE IMOBTOPSOUIHMH
OYepTaHHS BCEro 3epHa, UMEIOT HEeCKONBKO MeHee I'yCTyio OKpacKy. Onm
COCTAaB/IFIOT MEHBIYI0 YacThk 3epHa H He HMeIOT pe3KHX IpaHHull.

Hccnenosanye onTHYeCKMX CBOHCTB SIHPHH-ABIUTA MOKASHIBAET, YTO B
ueHTpe oH GeqHee SCHPHHOBEIM KommoHeHToM. Yran noracauus cNp Gonb-
wmed ‘-mcrbio 25-30", a B UeHTpe OTAE/NBLHBLIX 3epeH yBenmuuunBaeTcs oT 37
no 40°, Yron onTuecknx oceft (2 V) obprmo Gonbwoit u BapeHpyeT B
WHPOXHX Npenenax — or +85 no -80 ,HO B uentpe +2 V = 77-80 . [synpe-
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noM/leHHe MOYTH OOMHaKoeo Bo Bcex cnyuasx (Ng-Np=0,030 = 0,083).
UOK&S&TEJ’IH npenomileHnd, H3MepeHHhle HEMMEPCHOHHBIM MEeTOAOM, TaxKue:
Ng=1,732 + 0,008; Nm = 1,724 £ 0,003; Np = 1,713 £ 0,003, a »
uentTpe omioro sepa Nm = 1,715 + 0,003, Oxpacka no Ng - xento-gene-
nas (23-24 pg), no Nm- senenas (22 pe u no Np - senenas (22 pe—pg).

Ykazauwvlie oNTHYeCKHe CBOHCTBA [103BOJIFIOT CYHTATh, YTO B COCTABe
srHpuH—apraTa colepxurca 40-50% srupMHOBOrO KOMNOHEHTA, HO B IEHTpe
HEKOTOpHIX 3epeH ero He Gonee 15-20%.

B orpenbHBIX citysasXx STHPHH-ABIHT Ha KOHUE KPYNMHBIX NMPH3MaTHYec—
KHX KpPHCTA/UIOB MOCTElNeHHO NepeXOOHT B napaiuiellbHO-Hroibdareli arpe-
raT srupusa, [locnensn#l orimuaeTcs Goiflee BEICOKHM ABYNpeloMISHHEM
(Ng—Np=0,045) ® menbumM yryiom moracauus (cNp ne Gonee 2-37).
Konmuuectso TAKOTO UroNLYATOTO SFWpHHA HWYTOXIEO,

5. Kpymasie (no 1 mmM), npusmaTudecKkue WIH HeNpaBWIbHbIE 3epHA
sTHpPHHA BCTPEYa/liCh B eOWHWYHBIX ofpa3uax HedeNWHOBOTC CueHuTa, Go-
ratoro ananbuiMomM. OKpacka ero rycras, C pe3KHM IJIEOXPOHEMOM, IO
Ng - wenras unn aenenopato-menrtas (24 ne), no Nm — senenag (22-24 pe)
u o Np - onuekoBo-senenas (22-23pg}. XapakTep a6cop6uuH OOBIYHBLI:
Np >Nm>Ng. ¥ron noracauua cNp ao 8—100; 2V = 72—730; Ng-Np =
= 0,038-0,042;Nm > 1,785.

BuotTuT BCTpevaeTrcs moyTH BO BceX ofpasiuax, HO B MOAYHHEHHOM KOJIH-—
yectBe (He Gomee 5% obbema). B srupHMH—-ABrHTOBHIX Hede/HHOBHIX CHEHH—
Tax 6HOTHTA HHOTAa He OhIBaeT.

OnTHueckHe CBOHCTBa W Npexde BCero OKpacka GHOTHTa B pa3HBIX
wnnpax HeOAHHAKOBEl, HO 3TO MAJI0 34BHCHT OT XapaKTepa PasBHTHS AaH-
HOT'O M#Hepasna.

CaMslM pacnpOCTpaHEHHEIM H XapaKTepHBIM [/1 MIUHMCKHX HegpenuHo-—
BbIX CHEHHTOB SBIMeTCH JeNHAOMENaH, APKO—XKeNTelil mno Np H 4yepHH®,
noutH Henpoapaunbii no Nm u Ng. [lokasarenmn mpenoMiieHHs ero ompe-
NengiTcs C 'rgy:iom; Nm = 1,67, Oeynpenomnenne Ng-Np = 0,050-0,055;
-2 V okono 0. 2ror GHoTHT sBASeTCH KpailHHM 4IEHOM MeHee elle3Hc—
THIX Pa3HOBHAHOCTEH, YMEHBLISHHE COAEpXaHMS Kelleaa NpOoaBIgeTCs
Gonbwe Bcero B HaMeHeHmH okpacku., I[lo Np oma craHoBuTCs 6/iefHO-~
wenroir, a no' Nm u Ng - seneHo-uepnoit. [locTenenHoe yeenudenue 3ene-
HOT'O OTTEHKa B OKpacke GMOTHTA MHOIAA MOXHO Hab/iofaThk Aaxe B ONHOM
3epHe, y

[pyrum Kpaiiuum 4YneHoM pans CHOTHTOB SBIFSTCH WBHO 3eneHbll Guo-—
ot (mo Nm m Ng), 6nenno—menteit, mouth Gecuserneit mo Np. Ero
nokasarejk OpesoMieHns Takoi: Nm = 1,638 % 0,08. [OeynpenoMnenne
Ng-Np = 0,040, so uHorna ymenbmaerca no 0,035; -2V okono 0.

3ToTr GHOTHT, BEpOSTHO, HECKONBLKO Gollee mMo3nHMH, YeM JeHOAOMeJIaH,
TAK KaK 3e/leHasa OKpacCKa nosib/igeTcd O KpaaM HEeKOTOpPBIX 3epeH JernH—
nomMenana,

XapakTep pasBuTHd GHOTHTA B HauwMX nopoaax GniBaeT paanuuHeii, B
OOHMX CIAy4asX HAXOOHM To/bKo Kpynuele (1-2 mM), peako KceHoMopdHbie
J€pHa, 3axaTble Mexay noJeBoumlaTOBBIMH 3€epHaMH, TaK e KakKk H OpYyrHe _
uBeTHBIE MuHepajbl. 3To Gollee XapakTepHo MJIs llemuaoMenaHa, Ho HaGmona-
eTcs BooGuwe penxo. OOwiyHBIM gBNgeTCd obpacraHHe H NpopacTaHHe rac—
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THHI'CHTA, pexe rpaHaTa M srupuH-asrura memxumu (0,3 - 0,8 MM) Tab-
nuukaMu Guornta. Takme peaknModHble cooTHOWeHusi GuoTHTAa C OpPYTrHMH
UBETHLIMH MUHepajlaMH XapakTepHh! Mg BCEX ero pasHOBHAHOCTeH.

B HekoTopwix o6pasuax, Kak yxe YKasplBanoch, GHOTHT B Bile MeKo-
TaGmUTYaTOrO arperata ofpasyeT siBHEIe rceBnoMopdoakl mo amduGony,
WM, MOXeT GbiTh, HHODA M To- APYTOMY nBeTHOMYy MuHepanmy (¢ur. 14).
Srti ncepaoMopdo3bl COCTOAT HHOTAA He M3 oaHoro GHOTHTA, a H3 GHOTH-
T4 W MATHETHTA TPHMEDHO B paBHBIX Kosm4ecTBax. Koe-rae B HHX Haxo-

. patcs octaTkn amgmbona m chen. B nceenomoppozax GbiBAET Kak femHAO-
MeJiaH, TaK M seleHblt 6uoTur. Paamepn: ornelbHeix TabnHyek GuorHTa B
uux #e Gonee 0,10-0,15 mm. PacnosaramoTcs ouu B ncespomopdoae Gecnops—
OOY4HO.

dinioopUT - camas XapakTepHas ¥ Haubolee HacTO BCTPEHAoWadcs mpH-
Meck B HedenuHoBbix cuenurax Muwmma, OH oTCyTCTBYeT TONBKO B HEMHO-
I'MX ABrHTOBbIX H OCOBGEHHO B MEJIAHOKPATOBBIX PA3HOBHAHOCTAX STHX MOPOA.

$10OpHT HaAXOAMTCH BCerga B BHAE pPe3KO KCeHOMOpGHBLIX, HEeNpapHilb—
HbIX 3epeH, paaMep KOTOphIX Konebnercd B WHPOKHX npeagenax — or 0,08
no 0,5 mm.

Haubonee xapakrepHo#l ocof6eHHOCTBIO (UIIOOPHTAa B HAWHX MOpoOdax HB—
nseTcd ero NuTHHCTAd okpacka. [loyTH B KaxaoM 3epHe Hapsay C cOBep-
WweHHO GeclBeTHbIMA YYACTKAMH BHAHEI 1STHA I'yCTo-(HONETOBOI'O MIH CH-—
HepaTo-¢uoneToBoro uBera, Takasa oXpacka, Kak npaeuio, Habmogaercs
BOKPYT BKJIIOYEHHH BO (NIIOODHTE M HA I'paHHUE C HEKOTOPHIMH APYTHMH
aKueccopHbiME MHHepasiamMd., Bo MHorHX cnyyagx B GecuseTHoM (uilOOpH—
Te BCTpeyalTcsl O4YeHb MpaBH/IbHbIe, COBEPLIEHHO OKPYTVIbie IycTo-¢dHone-
TOBBI® NATHA, B LEHTPE KOTOPHLIX MOXHO PA3NHHUTE BKIIOYEHUS NOCTOPOH—
Hero MuHepana. Paamepel aTHX BrmodeHu#t Gonbluel HacThio CyGMHKDPO-
CKOITHYeCKHe, H Aaxe MpH CaMblX GO/bIIMX YBe/HYeHHAX He/lb3g Y3HATh,

' KaKkoH MHHepan HaxoAMTCH BO BK/IOYEHHH,

Kpyrasle ¢uoneToBbie natHa B GecuBeTHOM tbmoopn're OYeHb MOXOXH
Ha "IUleoXpoMuHBIE OBOPHKH" B GHOTHTe M porosoft o6MaHke H, IO-BH—
OAMMOMY, TaKxe O6yclloB/ieHbl NMPOOYKTaMH PaNHOAKTHBHOIO pacrnaga sie-—
MEHTOB, COAepPXauMXCA B AKLNeCCOpHbLIX MHHepa/lax BK/moueHui, B onHom
cnyyae Habmionanach ¢uosieroBas oKpacka Bo (NIIOOpHTE, HA IpAHHLe C
FPAHATOM, HO OGBLIMHO HA PPAHKUE MEXAY STHMH MHUHEpaNaMH (PHONeTOoBbIil
KaeMKH HeT. Ha rpaHuue quiioopuTa C ANaTHTOM WIH C NCEeBAOMOpho3aMH
MO OPTHTY 3Ty KaeMKy MOYTH BCEraa MOXHO YBHAETh,

Ha6mopaeTca Toibko B pune menxux (0,1 - 0,2 mm) npaBunp—
HBIX NMPU3MOYeK WX Hronoyek. CpaBHHTENBHO penko OH BCTpeyaercs C
VII0OpPHTOM, HO Tam, T'ae NoC/leNHero HeT, anaTHTa BCernga NOoBOJBHO MHO—
ro. AnaT¥T HpHCYTCTBYeT MpPEeHMYeCTBEeHHO B Me/IaHOKpAaTOBLIX POroBOOG—
MAHKOBBIX, SI'HPHH-aBI'MTOBBLIX M ABCHTOBBLIX Hede/IHHOBBIX CHEHMTAax, B ume-
JIOYHBIX CHEHHTAaX, coaepxamux HebGo/blioe KOJHYecTBO OIMIOK/IAa3a, U B
OPYTHX, He copCceM OOLIYHBIX PA3HOBHOHOCTAX OMHCHIBAGMBIX TOPOA.

Cden Bcerma HaXOOMTCH B I'OpPHBIX MopodaX C MNOBBIUEHHBIM KONHYeCT-
BOM anaTuTa, B TUNWYHEIX [paHaT— POrOBOOGMAHKOBBIX He(lelIMHOBBLIX CHe-
HHTAX ero MOYTH HeT.
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Pur, 14. CpennesepHucToifi HehenuHOBLII CHe—
uut, [lceBnomopdoarl H3 Menkux rabmuuex Guo-
THTA NO ApPyroMy UBeTHOMY MHHepany. O6p. 150,
n. X u X1, Bea auanaszartopa, yeen. 15

3epHa cdeHa HeilpapuibHbIE, HHOTAA Pe3KO KCEHOMOPQHBIE OTHOCHTelb- -
HO moneBoro umara, pa3mepom 0,5 - 0,8 mMm. Bonee menkmwe (0,1-0,2 mm)
HonoMopdHble 3epHa cfeHa BCTpeHANHCh JIHWb B OOHOM ofpa3ue wmWe/oYHO—
TO CHeHNTa C GielHO-3elIeHbIM STHPHH~AHONCHAOM.

[pyrue axueccopHsie MHHEpansl He XapakTepHhl [l HIWHMMCKHX Hede-
NIMHOBLIX CHeHWTOB. Yame BCero BCTPeYalOTCH YyMe YIOMSHYTble NCeBAO-
Mopdo3b! O OPTHTY H3 XeJTOBATOrO H3OTpoNHoro Bemecrsa. OpTHT He
6bu1 OGHapyXeH, HO OHepTaHHs TMCeBAOMOP(O3 He BLIALIBAIT COMHEHHH,
YTO OH Korga-ro npHcyTcTBoBan, HekoTopeie nceBaomopoan! Mo KakoMmy-—
TO AKUeCCOpHOMY MHHepaiy, BK/IOYEeHHple B poropoit ofmauke, TpaHare u
¢moopHTe, BHIMVIAAAT HEMHOr'O HHAYe, YeM NCeBaoMopdo3bl MO OPTHTY.
BeposrHo, 65l ewe ¥ Opyrue akueccopHsle MuHepanel. Llupkon ofuapy-
XeH TOMbKO B ABYX C/ydasX B BHAE BK/IOYEHHA B 3e/leHOM GHOTHTe, He-
Gonbuoit pasmep aTHX Brmiouennit (menee 0,01 mM) He nosponser roso-
PHTL O N&AHHOM MHHepa/ie C [AOCTATOYHON YBEePeHHOCTBI, XOTS BOKPYT
BK/IIOYEHHH BHAHBI OGbIYHBIE “M/I@OXPOMYHBIE ABOPHKH”.

Avanbuum #BRNGETCS CaMbiM PACIPOCTPAHEHHBIM SIHMAIMATHYECKHM
(BTOpHYHBEIM) MuHepanoM B ONHCHIBaeMbIX mopogax. OH ecTh MOYTH B
KaxaoM unude, HO pa3BHBAETCH paanw4HbiM ObpasoM. B onmux cayuasx
OH HaxoaWTCHd B BHAe KpynHeiX (1-2 MM H Gonee), pe3ko KCeHOMOPGHBIX
3epeH, 3aXAThIX MEeXAy 3epHaMyu MOJIEBOro UNIATa W APYTUX MHEHEpanos;
B ApyruXx - oH ofpasyeT TONbKO y3KMe KaeMKHM BOKpPYr 3epeH Hedenuna.
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KomiuecTBo ananbumma, Haxoosiuerocs B KPYNHLIX 3epHaxX, BapbHpyeT B
OYeHb WHPOKHX Mnpefenax, “hl"lﬂo 9TO €eOHHHYHEIe 3epHa, HO MOXHO
BCTPeTHTE M TAKHE DAZHOBHAHOCTH CpefdHe3epHHCTHIX He(DeJINHOBBIX CHeHH— |
TOB, B KOTOpHIX CoflepxaHHe aganbuuma nocturaer 15-20%, a unorna u
aHaynTensHo Goabue (80-40%). B nocnenuwem cityuae Hedenuua odeHb
Mano. B ormenbHbix ywacTkax auda uaoxoMopdHele TabnMubl NONEBOrO
wmara Kak 6wl maapBaloT B asanbuuMe. CywecTBYIOT, NO-BHAHMOMY, NOCTe-
NeHHple NMepeXofbl OT CPefiHe3ePHHCTHIX He(eJHHOBBIX CHEHHTOB K aHallb-
IMMOBBLIM CHEHHTAM,

OnTuyeckne M ApyrHe AHMATHOCTHYECKHe CBONCTBA aHalbUHMAa OGLIYHBIL.
Xopowo aameTrHa xyGuyeckas cHaiHOCTb, NPH HATDEBAHWH MHHEDAN 3aMeT-
HO MyTHeeT. Kak mpaBu/io, B HAWIKX MOPOAAX SHANBLLMM COBEpLIEHHO H30-
TpONeH, HO B pPEOKHX cCllydasx y4acTKkamMH obHApyxuBaeT cnaboe ABYNpenoM:
lleHue, ¢ .

PaasbuTtne ananbunmMa B BHOE Y3KHX KaeMOK BOKPYT 3epeH HedenuHa

Ha rpahsHue 3TOoro MHHepalslla Cc MnojieBbIM WIMNMATOM H Ha I'pDaHHle Mexiy He-
KOTOpBLIMH TO/IeBOINATORBLIME 3€pHaMH Haubolee XapakTepHo AAd HIUMMCKHX
HebenuHOBLIX cHeHnToB, llupuna Takux kKaemok okono 0,01 - 0,02 mwm,
OAMHAKOBAsSI HA BCEeM MPOTSKEeHHH BOKPYT 3epHa HedennHa. B HexoTopwix
unndax asHanbUAM MpoHHKaeT BIVyGh HedennHa B BHOe Y3KHX HENpaBuilb—
HbIX XHJIOYEK, npnﬁnusﬁ'renbuo napajine/ibHbIX Cclegam HECOBepﬂ.IEHHOFI
cnaifHocTH HedenuHa no GazonHHAKOHAY, WIH B BHAe HENpABHIBHBIX "3anuB-
yukoB” M "naren” B nepenune, OrnenvHele 3epHa HedelMHA MOTYT GuITh
Ha 1/3 samemeHBl aHaNbUHMOM. :

B ofpasuax, roe HaxooaTcs KpyNHBIE KCeHOMOpGHBIE 3epHa aHanbIMMA,
KaeMOK €ro BOKpYI' 3epeH HedenMHa uHOraa He GniBaer. B aroM ciyuae
OYepTaHHS YYACTKOB aHalbLUHMA MeXOy 3epHaMH APYTHX MHHepajloB cTa—
HOBATCH OYeHbL NMPHYYAJMBBIMH, H B HHX BMECTE C AHA/JbIHMOM MpPHCYTCT-
Bylor KaukpmeuT B Menkue (0,1-0,2 mMM) nonoMopguble Tabnuuku anbGHTa, '
WHorpa avaneuum pasapuBaeTcs M B KajMeBOM MOMEBOM Wmare B BHAe
OKpyriex, o4eHb Menkux (0,02 - 0,05 mMM) BKoueHmit winm HenpaBHibL-
HBIX MHPMeKHTOOOpasHelX BPOCTKOB,

KaHKpHHNT B cpenHe3epHHCTHIX HedelHHOBLIX cHeHutax Mumma BcTpe-
YaeTcHd pexe W B MEeHBWMX ‘KojMyYecTBaX, ueM aHanbuuM. B 6onee menko-
QEepHHCTHIX pPA3HOBMOHOCTAX OH MoXeT cinaraTk Ao 15% Bcero o6mema
ropHo# mopoabl., O6GLIYHO KAHKPHHHT HaAXOOMTCH BMecCTe C aHaAJIbUHMOM B
Hedenune. Muorna umeer MecTto 3amMemenwe Hedenusa TONLKO KAHKPHHE—
TOM, XOT9 H 3[€Ch aHANBUWM OKpyXaeT HedenuH B BHAE.YNOMSHYTON ya-
Koif kaeMKH. KaHKpHMHHT NHGO0 BBITECHIET He(e/lHH C KpaeB 3epeH Kak Mo-
HOKpHCcTam, nubo obpa3yeT TOHKYIO CeTh BETBSAUMXCH KHIOK B HedeluHe.
B aTux xunkax KaHKpHHHT Tayke MoracaeT ofHoBpemenHo. Hexoropsie
aepHa HedeMHA 3aMeWANOTCH HECKOMbKHMH paaliiuHO OpPHEeHTHPOBAHHBIMH
3epHaMM KaHKpHHHTA, BCTpewaloTca M MenKHe HenpaBH/ILHEIE 3EpPHBILKH
KAHKpPHHHTA, MHOIlA BMECTEe C AHAIIBUMMOM W AnbGHTOM, a4 TakXe B Npo-
MeXyTKax Mexay nojlieBolNaTOBbIMH TaﬁnHI.IBMH.

OnTHueckHe CBOWCTBA KAHKPHMHHTA B PA3HBIX WH(aX HECKONBKO BapbH-
pywor. foxasatens npenomaenns (Nm) or 1,508 mo 1,521 * 0,008. ey-
npenomnenne Ng-Np = 0,012 - 0,030. Huskoaeynpenomnsiomuii cynnpar—
KAHKPHHMT B OMHChIBA@MBIX NMOpodaxX CpaBHHTENbHO PEenoK.

80




CKano/HT BCTpedaics B OMMCHIBAEMBIX MOPONAX B ENMHMYHBIX CRyYasX.
[lanee yBnauM, YTO 2TOT MHHepasn Golee XapakTepeH 18 MeIKO3epPHHCThIX
rHelicCOBMAHBIX HedeMuHoBEIX MHKpocHeHHToB HMumma, [laxe cpenHeaepHuc-
Thle STMPHH—-ABTMTOBHIE MEJOYHBIE CHeHMTH, B KOTOpLIX OGHApYXeH ckarno-
7MT, He HMeT THNHuHO# runuaoHoMopdHOo3epHHCcTOl CTpyKTypel, Hapsany c
KpYNMHLIMHM TabIiuaMy MEeIHTH3HPOBAHHOI'O KanHeBOoro MoJeBoro WmaTra B HHX
MHOTO MENKKX OKpYIVIEIX 3epeH STOro e MHHepaia, B KOTOPhIX MeluTH3a-
IHs NOJMHOCTBIO OTeyTCcTBYeT, Hedenuna B sTHX mopoaax HeT, HO HEKOTO-
pble nceBaoMop}o3kl M3 LEONHTOB MMEKT OYepTaHHsd Hede/MHOBLIX 3epeH.

CkanonuT Haxonutca B KpynHeix (mo 1,5 MM), peako KceHOMOpPGHBIX
aepHax, MepenoiHeHHsIX OKpYrabiMH, meakumi (0o 0,1 MM) NOAKHAHTOBbI-
MH BK/IIOYeHHsMH Nojieporo umarta, [lo cocrapy ckanonuT GNM30K K MapH—
almTy, T.e. copepxut He Gonee 20% mMeHOHHTOBOI'O KOMIIOHEHTA, O 4YeM
MOXHO CYOMTL Mo Bemmumie asynpenomnenns (Ng—Np= 0,008 - 0,010) u
noKasaTeqlo NpeJloMIIeHHs (Nm= 1,550(}i 0,003). Mpuamatuueckas cnaii-
HOCTBb, Nepecexkamomascs nog yrnosm 90 , B M30TPONHLIX CEYEHHAX BHAHA
OTYEeT/IHBO,

KajbiuT crnopanH4ecKkH nonajaicg B BHAE OTAS/BLHBIX, PelKHX 3epeH,
3axaTHIX Mex1y 3epHaMH ApYruX MuHepasioB, Paamep aepeH kanbuura He
npessutaer 0,2 - 0,8 MM, HHorna B mpoMexyTKax Mexay MOJeBOWNATO-
BbIMM 3€pHAMH KAIBLUMT HAXOAHIICH BMECTE C KAHKPHHATOM M AHAIBLUHMOM.
B xkanpuuTe, BCTPEYEHHOM B TPAXHTOHAHOM He(e/IMHOBOM CHEHHTE, MO/H-
CHHTeTHYeCKHe NBOMHHKH CKONbXeHHs HecKoibKo AedopMuposanbl, Cyns mno
nokaaaremo npenomnenns ( Nm=1,650+0,002), ka/bImT WCT OT NpHMecei.

HEDUT BCTPEYAeTCH NOCTOHSHHO, HO B COBEpUIEHHO HMYTOXHBIX KO-
muuecTBax, JTO, MO-BAOAMMOMY, YKA3LBAET HA TO, YTO MeXAY HehelHHOBEI-
MH M nHOeHepHTOBBIMM CHEHHTAMH HeT TIOCTENeHHHIX mepexonok, J/luGene-
puT B BHoe arperara Menbyafimux (mo 0,01 - 0,02 mMm) u paxe cy6mukpo-
CKOMHMYECKHX YellyeK pa3BHBaeTCd O0GuYHO Mo KpasMm HeelMHOBHIX 3epeH,
Ha rpanune sedenuua ¢ GHOTHTOM MO4TH BCerna HAXOAHTCH peaKuHOHHAS
KaiiMa H3 HecKonbkux Gonee xpymueix (oo 0,008 mm) wemyek arToit Gec—
upeTHOl cmionsl, OrnenbHele wewyhkn gocturaior paxe 0,15 - 0,20 mm.
Onpenenensble MMMEpPCHOHHBIM METOAOM B ONHON H3 TAKHX YelyeK MoKa—
sarenn npenomnenus Takme: Ng = 1,505 1 0,002; Np = 1,571 % 0,002. O6-
wmi BUA JMGeHepHTOBOro arperara B lukde B CpedHe3epHHCTHIX Hede/lMHO-
BLIX CHEHHTaX COBEpIUEHHO TaKol e, KaKk M B JIHGEHEepHTOBLIX, KOTOpble
HiDke GyayT onHcase! moapoGHO.

B nebe/mHCOnepxammx mefOMHBIX CHEHHTAX COMHHYHBIE 3epHa Hedenx-
Ha MOTYT GLITh LEJIHKOM 3aMeleHbl JIHGeHepHTOM, HO NpH GolblieM COo=
nepXaHHH Hepe/lHMHa B IOpHoM NMopone MONHoOe 3aMemelMe ero nubeHepu-
TOM Aa}e B OTOe/BHBIX 3epHAX He Habmonanock.

LleonuTel BCTpeuanuch Cpeld NMPOAYKTOB paalioxeHHs HedemHa, Heko-
TOphie 3epHa HedenuHa faxe MOMHOCTLIO 3AMEWEHE! LEO/HTAMH, HO B BH—
e HACTONbKO TOHKOKPHCTA/UIMYeCKOro arperarta, 4To ONpefe/liTh MpHpo—
Ay LeONHTOB He NMpeaCTaB/IgeTCs BO3MOMHEIM., MMMepCHOHHEIM MeTomoM
MOXHO YCTAHOBHTH J/IHlllb, YTO NMOKA3ATENb NPe/IOMJIeHHs LEeO]HTOB OKOJO
1,485, T.e. HEMHOr'o MeHblle, YeM y AaHalbUHMAa, HelnocpeacTBeHHas I'pa—

HHIA C KOTOpSHIM HaGmonanach B OAByX ciyuasix, BO3MOMHO, HTO HEOIHTHI
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3aMemalny aHalbUHM, TaKk Kak B ogHOM ofpasue Hapgay C OTHOCHTe/LHO
XOPOWO COXpAHHBWHMCH HedeMMHOM eCTb NCeBAOMOP(O3bI H3 LEOJIHTOB 110
pPe3Ko KCGHOMOpCIlIbIM 3epHaM nepBOoHaYalbHOI'O MHHepana.

MuHepadnbl H3 Fpynnbl KIMHOLUOH3HTA BCTPEYalOTCH KaK NpPOOYKThHl pas—
7IOKEeHHs naaruoknasa, Onu ofpasyoT CKpHITOKPHCTANIHYECKHe arperarsl,
H TonbKo Goniee KpynmHele, yXe pasfiHYMMble 3epHBIWKH oflanalT ofbYHbIME
OMATHOCTHYeCKHMH CBOHCTBaMH, T.€. HMEIOT CPABHUTE/ILHO BBICOKHH MOKa-
3aTellb OpeNOMICHHS ¥ HU3KHE aHOMAJbLHbIE UBeTa HHTepbepeHuMH,

CTpyKkTypBl M TeKCTyphI

CpenneaepHucThEe HedenuHOBble CHeHHTE! MUmMMa BCerfla WMeOT THNWY-
HYI0 THIHAHOMOP(PHO3EPHHCTYIO CTPYKTYPY. OcoBeHHOCTBIO 3TO# CTPYKTYpPh
AB/ISeTCA MWL TO, YTO 3AeCh HEeT BbUIePXAHHOI'O NMopsaaka HAMoMopdHama
rnaeHelX MuHepanoB, HecmoTps Ha To, 4TO paanu4Hasa crTeneHb uauomopdua—
Ma I'JIaBHBIX MHBEPAIOB BHOHA B KaXAoM wiude, TPyAHO ONpeae/uTh, Ka-
Kofi u3 HUX GbIBAET NPe¥MYUEeCTBEHHO KCeHOMOPQHLIM HIIM HAHOMOPGHBIM,

- [laxe B oaHoM ke ecTb KAk MAHOMOpPQHbIe, TAK M KCeHOMOpdHbIe 3epHa
OOHOIO H TOrO Xe MHHepalna,

XapakTepnuilt Ang HedesMHOBLIX CHeHHTOB Boo6Ee ArMAHTOBLIA NMOPANOK
unHomMop¢uama, Korna Haubollee HOAHOMOPGHBIM @BASETCH Hedenws, a Haw-
Gonlee KceHOMOpPGHBIM HBETHOH MHHepas, B HepenWHOBHIX cHeHHTax Hwmma
HabmopaeTca AOBONLHO YacTO, OCODEHHO y TeX pa3HOBHOHOCTeH, KoTophle
coflepXAaT MOBLILEHHO® KONH4YecTBo Hedpemuna (¢ur, 15, a,6), Onnako B
GoNblMHCTBE ClTyuaep HepenHH MoxeT ObITh H B MOHOMOPGHEIX 3epHAX, M
B Pe3Ko KCeHOMOPQHBIX 1O OTHOWEHWIO K nodeBomy umaty (¢ur, 15,8).
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B

dur, 15. CpennesaepHHCTBI# HeeNHHOBEI CHEHHT C THITHAHOMOP(HO3EpHHC—
TOll CTPYKTYpO#i armasToBOro THNa

a-6 — XOpouo BBAENAIOTCA NPABHIBHbIE KB&APATHbLIE CEYEHAR 3epeH He-
demna, o6p. 181, mexay n. XII u XIII ,ysen. 15: a - Ges amamusaropa,
6 — HHKONIH CKpelleHbl,

B — Oonlee pacnpocTpaHeHHas pA3HOBHAHOCTEL, HEKOTOPhIE 3epHa He—
desHa He HMEIOT NPABHIBHLEIX OYepTaHMil, LUBEeTHOH MHHEpa/l B pPeaKo

KCeHOMOpg¢Hex 3epnax, obp. 158, cepepree n. X, HHKOIHM CKpelleHsl,
yBen, 15
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$ur, 16, CpensHeaepHucThIl Hede/MHOBLII CHEHHT. [MmiaMoMopdHO3EpHHC—
Tag CTPYKTypa IPAHHTOHAHOI'O THna, HedemnHn npeuMylmeCTBEHHO B CaMbIX
KceHoMOpdHEIX 3epHax. lleeTHON MuHepanl HeCKONLkO HOMOMOpdHee GecluBeT-
HbiX, O6p, 216, ioxHei ckaoB “Tydopo#i ropkr” (n. 1X). Huxom cxpe—
meHsl, yBen, 15

llBeTHo#t MuHepasn, ocTaBadch KCeHOMopdHee camMuyecKHX MHUHepanoB, HMe~
eT Bce Xe MpHaMATHUeCKui raGuTyc, a He Takyio popMmy sepeH, KoTopas

onpegenanack 6u1 GoOpMoil MpOMEXYyTKa MEexAy 3epHAMH HedenwHa W Hone-
BOro umara,

MununuoMopdHo3epHUCTad CTPYKTYpa I'PAHHTOHMAHOTO THna, Korna Hede~
NHH BCerga pe3Ko KCeHoMopdeH Mo OTHOWEHHIO K Mo/eBOMY wwiMaTy, & uBeT-
HOHl MHHepasn HecKO/IbKO MAuOMOpdHee ero, Habnioganachk NMpenMyllecTBeH-
HO Yy Me/IaHOKpaTOBbIX pasHOBMAHOCTel ONHchiBaemblx nopoa (dur, 16),
[Mpn orcyrcTteur ampubona rpasHaT HHorfla camblii WAHOMOpGHEIA MHHepan,

a nonesolt mmar cambii kceHoMopguet (dur, 17). B ananbuumoBbIX cHe—
HHTax, I'e BMecTO HedelMHA HAXOOWTCS AaHaANbLLUMM, TOC/IEQHHH Bceraa
pesko KCeHoMopdeH MO OTHOIIEHHIO K OpPYT'HM MHHepalaMm.

HHorna name B pasHbIX yHacTKax ofHOIO uuiuda MOpPAAOK HAHOMOpGHI~
Ma HedenMHA M MONEBOro WMaTa MeHseTCd, MW/IM e OHM ofa MOTYyT pac-
CMaTpHBATbCH Kak runuauomopdHble muHepansl, B pasHeix ummdax ua og-
Horo obpasua CTPYKTypa OdYeHb 4acTo He OblBaeT TOXIeCTBeHHOH,

TekcTypa cpelHe3epHHCTHIX He(e/HHOBBIX CHEHHTOB, K&K MPABHJO, MaC-—
cuBHa§ M OnHOpoaHas. [MaBHBIE MHHepanbl pacnpefeisiorcs B IOpHoft mopone
PABHOMEPHO ¥ GeCnopanoYHo, 3JepHa WX uUMeT Gonee uNH MeHee OfWHAKO=
Beift paamep. TpaxuTomnHaa TeKCTypa BCTpedalack AOBOMLHO YACTO, HO
HedeJMHOBLIE CHEHHTBI C TAKOH TeKCTypoll HMeloT NOoAYHHEeHHOoe 3Ha4YeHue
B cTpoeHHH HMumMCKoro maccHea,
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¢ur, 17. ['paHaTOBbI! CpefHE3epPHHCThI! HeeIHHOBLIH CHEHHT, THIH4HAS
rUMEAROMOpQHO3EPHHCTas CTPYKTypa. ['paHaT (Temioe) HAXOOMTCH B HaAH~
Gonee maMoMop¢HblXx 3epuax. Hepe/mm Toxe mamomopdHee moneBoro uimna-—
ra, O6p. 349, mexay n. XIIl 1 ropo#t Kopkyran. Huromi cxpelleHsl,
yeen. 15

CTpYKTypHEIe H TeKCTypHble OCOGEHHOCTH CpeaHe3epHHCTHIX He(ennHo=
BbIX CHEHHTOB MOKA3LIBAIOT, YTO 3TH IOPHbIE MOpPOAbl, MO-BHAHMOMY, o6paso-
BalMCh B YC/IOBHSX HOpMAa/bHOH KpHCTaVIH3AUMH MArMLI Ha rnybuHe M
4TO NMepeKpUcTA/NIM3auus HX B TBEPAOM COCTOSHHM He HMesia Mecra.

l‘(;;mme THIBl CpefHe3epPHHCTHIX He}e/IMHOBBIX CHEHHTOB

[pu nanehHe#umx ucciepoBaHusx HMuwMMCKoro Maccupa, nocile H3y4eHHd
G0NBWOro KOAHYECTBa 0o6Gpa3loB I'OPHBIX MOpod H AeTalbHOro. I'eojlorHyec-
KOT'O0 KApTHPOBAHHS CpPefH CpPeNHe3epHHCTHIX He(e/MHOBLIX CHEHHTOB, Bepo-
SAITHO, MOXHO GyAeT BhIAEMMTE MHOIO pasHOBHAHOCTEl, pasnuyaluuxcs Mo
TeM WM MHBIM TipMaHaKam. B macrosmwee Bpems 2TOro coeaTh noka Hellb—
39, H MoaTOMy OOpATHM BHHMAHME TOJBKO HA CyuweCTBOBaHHe ABYX Iap—
HefHX THIOB ONMCBLIBAEMSLIX NMoOpoa: a) rpaHaT-aMOuGONOBLIX M 6) SrHpHH—
ABrHTOBBIX He(e/IHHOBBEIX CHEeHHTOB H LeJIOYHLIX CHEeHHTOB,

[pasatT-amMmbpubonopne HePeilHHOBEE
CHeHH T bl, HHCOMHEHHO, CaMble paclnpoCTpaHeHHble I'OpHbIE NMOpPOALI B
maccupe., Kpome rpanara W I'acTHHI'CHTA B HX COCTaB BXOASIT, KOHEUHO,
GUOTHT H OCTATKH MOHOKJIMHHOI'O MHpOKCeHa, HO Moc/iiefHHe MHHepalbl He
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WrpaioT cywecTBeHHO# pomu, KonuuecTBeHHble COOTHOWEHHH T'pAHATA H
am¢ubona, BepoATHO, O4eHb HemnocTosHHbl, [lo9TOMY MOXHO BCTPETHTH
PA3HOBHAHOCTH TONLKO C ONHOM pOroBofi OGMaHKON MM TONLKO C IpaHa—
toM, [locnennne, XoTd H peakHe, HO OYeHb OpHIHHA/bHbIE Hede/lHHOBLIE
CHEHHTEL,

I'panaT-amgubonobble HedeMHHOBblE CHEHHTHI MOI'YT GHITH KaK JefdKo-—
KpPATOBLEIMH, TAK H CPABHHTE/ILHO Me/laHOKpaToBbiMH, [locKonbky comepxa-
HHe HedesMHA, KAK yXe yKaspBANOCh, KonebneTcs B IIHPOKHX Mpeaesax,
MOCTONBKY HEMOCPeACTBEeHHBIA MEepexol OT rpaHAT-aMHGONOBLIX HedenHHo-
BBIX CHEHHTOB K I'paHaT-aM(puGOJIOBbIM MENOYHLIM CHEHHTAM C HedelIHHOM
W 6ea Hero, HECOMHeHHO, cymecTByeT. EcTb mepexoa, no-suauMomy, H
K HEKOTOpLIM APYTHM MOpoAaM - POroBOOGMAHKOBBLIM IOHKHHHTAM, MOHMY-
THTAM HAH KO BTOPOMY THNY CpPeNHEe3€pPHHCTLIX He(elHHOBEIX CHEHHTOB —
STHPHH-ABIHTOBLIM He(e/MHOBLIM CHEHHTAaM.

B oTHoweHHH CTPYKTYpbl M TeKCTYpHl rpaHar-amdubonobbie HedelHHOBbIE
cHenuTbl Humma Toxe nocratroyHo pasHoofGpasHbl, Hackonbko cymecTBeHHbI
nepexodbl OT CPEeNHe3epPHHCTHIX PA3HOBHAHOCTEN K KDPYNMHO3EPHHCTBIM MM °
fonee MeNKO3epHHCTBHIM, OT MACCHBHBIX K TPAXHTOMAHBIM - cefyac eme
TPYAHO CKAa3aTh,

OQTrHpHH-8BIrUHTOBHEe He(PenNHHOBBHE@ CHE =
HHETBHB H mMEeJOoOYHBH e CHEeHHTH [J0CTATOYHO pes-
KO OTIH9AKTCA OT MNpeAbdymMX TIOpHbX nopod., Bo-nepeem, B HHX
NOJIHOCTBIO H/H TMOYTH MOJHOCTBLIO OTCYTCTBYeT poropas ofmanka, H, Bo-
BTOPBIX, OHH, NMO-BHAMMOMY, OCOGEHHO YACTO NEepPexXoAsT B IEe/OYHbIe CHe-
HUTEl Gea HedenuHa, copepxauHe HeGo/blIOe KONHYECTBO onuroknasa., B
3a8BHCHMOCTHM OT XapakTepa NMUpPOKCEHA CpeaM He(e/MHOBBIX CHEeHWTOB [aH-
HOrO THIIA MOXHO BLIOENHTH N0 KpalHel Mepe ABe pasHoBuAHOCTH. Hanpu-
Mep, TOpHEle MOPOABl C G/Ie[HO OKPAIWIEHHLIM MOHOK/IHHOBLIM NHPOKCEHOM
ua nora Aumn-Cait u okpectHoctell mynkra [V samerso ornmuaiorcs ot
SrHPUH-ABIrHTOBLIX Hede/IHHOBBLIX CHEHHTOB ceBepHoOfi yacTH MaccuBa, B
MoC/eHHX He TONBKO GoMblle STHPHHOBOI'Q KOMIIOHEHTA B COCTABE NMHpPOKCe-
Ha, HO M Gonbwe Hedenmna, rpaHata m 6uorura. Hepenxo BCTPEYAlNCh H
ME/IaHOKpATOBbIE PA3HOBHAHOCTH 3THPHH-ABIHTOBbIX He(e/lHHOBBIX CHEHHTOB,
HO B Le/IOM COCTaB 3THX NopoA Gonee nocrosHeH, ueM. rpaHaT-ampuGono-
BhIX, Bonee onHooGpasHe! H IHNHAHOMOPHO3EPHHCTEIE CTPYKTYPbI MHPO-
KCEHOBbLIX He(e/IHHOBBIX CHEHHTOB.

leonoruueckne OTHOWEHHS MEXAY PASHYHEIMH PASHOBHOHOCTSMH Hede-
NIHHOBLIX CHEHMTOB BHYTPH KaXIO'O THIA H OTHOWEHHS Mexay THIAMH No-
Ka HescHbl. CymecTBoBaHHMe MOpOd, SAHHMAIOWHMX TPOMEXYTOYHOe MOJIOKEHHE,
pajlexko He BCerga ykaablBaeT HA NOJHYIO OfHOBPEMEHHOCTL HX ofpasoBa-
HHS,

Heckonbko ocoboe monoxenue 3aHHMaeT OAHA PA3HOBHAHOCThL CpenHe—
3EpPHHCTOrO ABrHTOBOIO He(e/IHHOBOI'O CHEHHTA M3 OKpecTHocTell NMyHKTa
X1. leonornyecks oHa Gofee cpA3aHA C OCOGLIMH MATHHCTHIMH MCEBO—
NeAUHTOBEIME CHEHHTAMM H HAXOAHTCH TaM, IAeé MHOI'O0 KCEHOJHTOB MeTa-
Mopduvecknx nopon - “meranop¢upuron”. [IpHBNexKaeT BHHMaHHE, YTO ap—
FHT B 9THX HepelMHOBBIX CHEHHTAX OYEHb MOX0X HA ABLHT B “meTranopdu-
putax”, HabnionaioTcs Takxke HeoGbIMHO CHALHAS NEHTH3ALIHMS KAIHEeBOro
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MO/IEBOr0 uMara, WHPOKOe pasBHTHE NAKTHIOCKOMHYECKHX CPOCTKOB roje-—
BOro wWnata u Hede/MHA M TOPHIMEHHOe coaep)aHue anaTHTa. BoamoxHo,
o6pasoBaHne 3ToH MOpPoABI CBA3AHO C mnpouneccamMd ruGpuaH3Ma, a ee 0Co-
6eHHOCTH 0OyCnoB/IeHbl YacTHYHOH acCHMHNsuMel Hede/lHHOBO-~CHEHHTOBOM
marmoit “meranopdupuToR”,

XuMHYeCKHit cocTaB

[lpencrapnenne o BAJIOBOM XHMHYECKOM COCTaBEe Cpe[HE3epHHCTHIX He—
DenuHOBLIX CHeHyTOR MumMa MOXHO NMORAYYNTH K3 pPe3ynbTATOB aHANU3a
onHOro obpasaua, B3aToro Mexay nyukramn X uw X1, O6pasen npencrapis-—
eT coGofi THNHYHYIO, MOXeT GEITh, HEeCKONIbKO /TeHKOKpaTOBYI0 pasHOBHA-
HOCThL TpaHat-amMdubonoporo HedelHHOBOro cueHura, PeaynbTaTbl ero Xu-—
MHYEeCKoro ananwaa cinenywomse (B %):

Si0 58,29 Na 6,17
Tio% 0,10 Kz(z)o 7,90
FepO3 3,47 S04 0,10
Fed 1,37 F 0,19
MnO 0,33 H,0+110° 0,11
MO 0,12 [h.m. 1,37
Ca0 4,18 Cy M M a.. 90,51

Anamituk H. A. Xupuosa (naGopatopus JleHHHrpagckoro TOPHOTO
mHCTHTYTa, 1936 I.).

Beraucnennsle H3 STHX NAHHBIX YHC/OBbIE XADAKTEPUCTHKM H AONOMHH—
Te/lbHble napaMeTpEl TakHe: :

a 244 f 81,0 Q 20,7
c 25 c' 86,5

b 7,8 m 2,5 a/c 9,76
S 65,3 n 49,5

CocTap MumMMCKOro HedenMHOBOro CHeHHTA, Tak Xe Kax u GonbuMHCTBA
ApyrHX, He mepechllleH menoyamM (HeT XapakTepHCTHKM C), XOTS H OTHO-
CHTCH K WenovHpiM cocTapam, Cornacno npunsroit mamm Knaccugukauuu
XHMHYECKHX COCT&BOB M3BEepKeHHbIX mopoa (3abapuukuii, 1850), 10 co-
CTae, HeNoChlmleHHb KpemueseMoMm (knacc 6), GoraTwit meno9amMu, mei-
KokpaToBo#i mopogs! (rpymma 21a),

[lpuBnekaer BHEManme To, YTo B Haweit mopone c¢ = 2,5, Torma kakx
B CpeaHem cocraBe He(elMHOBOT'O CHeHHTa WM doitsura no [lenu
¢ = 0,2-0,3. 3T0 obBACHEETCS TeM, uTO B HepenuHoBOM cuennTe Mum-
Ma HET HaCTOAWMX We/OYHBIX NBEeTHEIX MHHepanoB (srupuua, apdBenconura),
& B COCTaBe HMEIOWMXCH UBeTHLIX MHHepAanoB (poroeoli OGMAHKU M rpa-
Hata) NoBonbho mEoro Cam Al Heobxonumo sameruts Takxe, uro
HIWHMCKHA HedeNMHOBBIH CHEHHT OTHOCHTCH K KalHeBoOMy THNY HedenHO—
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Beix cuHenuToB ( n = 49,5), B cpeanem cocrase N = 66,5, a B Hedenu-
HOBEIX CHEHHTAX HATPOBOrO THna (XM6MHHTaX, MHACKATAX M T.A,)

, 0 = 70-80. 310 0BBACHSETCH OTHACTH TOXE COCTABOM UBETHHIX MHHepa-
70B, HO TVIABHBIM OGpAa3oM Tem, YTO ANbGHTH3ALUMS MOMEeBOr0 WilaTa B Ha-
WKX fopopax MoYMTH COBeplieHHO OTCYTCTBYET.

He OB SHUTOBLIE I bl, TpaHyly e _H HHOBBIE

MHKDOCHEHHTB! M _NATHUCTHIE TNceBAoneHlunToBble CHEHHTHL

B a1y rpynny obbeaMHEeHbI paahuq}ibxe ropHble NMOPOALI, MNeHETHYECKH
CBSI3AHHBIE C OMHCAHHBIMH Bbillé CpeAHe3ePHHCTHIMH HeheNMHOBLIMM CHe-
HHTAMH H HMelomue NpubnuauTeNbHO Takoi ke coctab, Hekoropsie H3
HHX 3anerapT B BHAe X MomHocThi0 or 1 go 10 M Bo BMemalomux
HHTPY3HIO SMHIeHUUTOBRIX NMopdupax; ApyrHe obpasayloT XMUMbl ¥ HeNpaBHilb—
uofi dopMbI yYaCTKH B CAMOM MACCHBE He(eNlHHOBLIX CHEHHTOB, NpPEeHMYUecT-
BEHHO B NPHKOHTAKTOBBLIX €r'0 4acTdX.

Bce aTH NOpPOAE! QONMHE! PACCMATPUBATECS OTAEJBHO OT CPEAHe3epPHHC—
THIX He(e/IHHOBRIX CHEHHTOB, OT KOTOPBLIX OHH OT/IHHAIOTCH [0 BHEIHeMY
BHOY, CTPYKTYpe, TeKCTYpe H Oaxe Mo XapakTepy HEKOTOpPHIX IIIaBHBIX
MHHepanoB, Kak yxe ykasblBaloCh, MHOI'HEe H3 3THX NMOpOA MOCTENeHHO
nepexoNaT B CpefHe3epHHCThle Hede/MHOBLIE CHEHHTBI; HeKOTOpble, BEpO-
STHO, OGPA3OBA/MCE TNpPH NEPEeKPHCTA/UITH3GUHMH NOCIe[IHHX WIH NPH EPHC—
TaM3auMn HeeMHHOBO-CHEHHTOBOH Marmbl B OCOGBIX YCHIOBHAX.

MGKPOCKOHH"!ECKOQ OoImucanmne

Wa Bcex mopon OaHHONW I'PYMNbl TONBLKO NATHHCTHIE lceBao/eflMTOBLIE
CHEeHHTBI OOBONLHO LIMPOKO PACIPOCTPAHEHBl B KpaeBbIX YACTAX MHTPY3HH
HedeIMHOBBIX CHEHHTOB H NpeNCcTaB/IeHBl GO/IBIIMM KOMHYeCTBOM 06pasulos,
PacrpocrpaneHHOCTE OpPYrHX pa3HOBHOHOCTEH, NMO-BHAMMOMY, HE3HAYHTEIL—
Ha, B NOTOMY KAXias W3 HUX NpencTaB/leHa TONBKQ OAHHM-AByMs obpas~
naMH.

[lo BHeuHeMy BHAY OMHCHIBAGMEie TOpHEIE MOPOABI HE TOJNBLKO XOpOWO
OT/IHYAIOTCH OT CpedHe3epHHUCTHIX Hede/HHOBLIX CHEHHTOB, HO M paaiHda-
IoTcd Mexay coboii,

PaccMOTpuM HECKONbKO I/IaBHEHIIMX THNOB 3THX NOpod, HauGonee HH-
TepeCHEIX C TOYKH 3PEeHHd MPONECCOR KX O6pasoBanus,

1. B momno#t naifike Kk 1ory ot ropel Kopkyram H B OTAENBHBIX obHa)e-
HHgX K 1ory or Aumn-Cag BCTpedeHbl CBETIIO-CEphle T'OpHEIE NOPOALI, Ko—
TOpBIe, HA NepBhli B3rnad, O4YeHb NMOXOXM HAa CPeAHEe3EePHHCTHIe He(pellHHO~
Bble CHeHHTH, OTHocHTenkHo kpymunle (1-2 MM) 3epHa YepHOro UBETHOrO
MHHEpajla HenpaBW/bHOH (GOpPMEI, TAK e KaK B CpelHe3epHHCTHIX Hedenu-—
HOBBIX CHEHHTaX, PABHOMEPHO ‘PACNpeAeNsioTcs B CBETIO—Cepoli Macce ca—
JMYEeCKMX MHHepasioB. Ilocnennss mo XapakTepy H3/IoMa B HEKOTOPBIX 06—
pasnax KaxeTcs faxe CpeflHe3epHHCTOMH, HO NpPH BHAMATE/]bHOM PACCMOT-—
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peHHH Bcerna oxKaabliBaercss HACTOIBKO TOHKOGEPHHCTOE. 4YTO OTAelIbHbIe
3epHbIWKH MoJeBoro wnata B HedesHHa B Hell Hepal/IMYHMBI Aaxe noa
nyno#t. lNpaepga, uHorna B Takol njaoTHo#t, NMouTH adaHHTOBOM Macce Bulae—
nAI0TCA PefKHe M AOBONBHO KpynHele (Ao 4-5 MM) Tabmulubl nofleBoro
wmaTa, He MMEIomHe BCe Xe Kakux—1ubo onpefeneHHbIX OYepTaHH,

TexcTypa onucelBaemoit mopoasl MacCHBHASl, HO MeCTaMH NpHOEnHxaeT-
ca X raeficosunnofi. Xopowo sameTHa "cTpyitarocTh”. Kpome ornenbnbix
KpPYMHBIX 3epeH LUBEeTHOr0 MHHEepaja 4acTo BHAHM "uenouku” u “npocnofi-
ku” H3 ero Menbuafwux 3epubiwexk. JTH “npociofiku” pacnonaraiwrca 6o-
flee MM MeHee cy6BhnapauiesbHo,

2, ToHKoaepHHCThIe Rede/HHOBLIE MHKDOCHEHHTbl C $BHON THeflCOBHO-
Holt TeKCTypo#i BCTPedaloTCs B NMPHKOHTAKTOBBIX 4aCTAX MACCHBA OKOJ/IO
nyHkTa Y M cpeaH OpTOPOroBHKoB ceBepHee “Kamennoro 6yrpa”. B no-
clenHeM cly4dae 3TH NopoAsl o6pasyioT, MOo-BHOAHMOMY, COIVIACHYIO KHIY HITH
MOCNOHHYI0 MHBEKUHIO Bo BMemaouHe nopoasl, MHorna xaxercs, uTo Mbl
HMEeeM [eflo Aaxe C MeTaMmopduueCKol noponoii, obpasoBaBuefica TaKk xe,
KaK. H [ojocyaThbie OpPTOPOIOBMKH, B pesylbTaTe NepeKpHCTA/NTMAAaLMH Cllo-
HCTHIX Ty(poe snunefiunToBhXx noppupoe, OnHaKo B OT/IHYHE OT OPTOPOro=
BHKOB 3TO 3Ha4YHTeNbHO Gosee cBeTnas H Golee KPHCTA/NIHYeCKH-3E€DPHHCTAaS
ropias nopona. N

Ot npeaniaymefi pasHOBHAHOCTH TOHKO3EPHHCTHIX He(elIHHOBBIX MHKpPO=—
CHEHHTOB ONMChIBA@MaAas MOpoAa OT/HYAEeTCH He TONLKO IHeRCOBHAHOCTLIO,
HO OTCYTCTBMEM KPYTHBIX 3epeH UBeTHOro MHHepana u Gonee MIOTHBIM
¢cnoxenneM, llBeTHON MHHepasl HAXOAHTCH TONLKO B BHAe "uenodexk” u
6LICTPO HCHE3AWKX MPOC/IOeK, H/IH Xe ero MeJKHMH 3epHaMH oborameHsl
orAenbHele nonockl. llupuna Takux nomoc poxoaut Ao 10-15 MM, oHu
YepeaywoTca C TakMMH e unM Gomee Toukumu (no 5 mm) nonocamu, co-
BeplIeHHO /IHUIEeHHLIMH LBETHOr'O MHHepana, E .

3. MaccuBHBIe TOHKO3EpPHHCThIE MHKPOCHEHHTBI Ceporo LBeTa, 3aMeTHO
Gonee TeMHble, YeM NpefbiaiyllHe IOpPHLIE NOpPOALl, BCTpevalTcs B BHAEe
WAl B CPEJHEISPHHCTHIX He(Ee/MHOBHIX CHEeHHTAX B TPHKOHTAKTOBBLIX YACTHX
maccupa cepepHee nyHkToB X1 m VIII, Mo BHeumemy Buay oum ewe Gosee
MOXOXH HA OPTOPOTOBHMKH., 3€DHHCTOCTH B HHX MOKHO C TPYAOM YBHAETH
TONLKO MOA /Iynoif, 3T0 OYeHb MIOTHBIE, KOMIAKTHBIE NMOPOALI C POBHBEIM
PA8KOBHCTHEIM H3IOMOM. fIBHEIX NMOpHPOBBIX BhIAe/leHHH B HHX He3aMeTHO.
EnuHuyHBEIe MIO/IOYKH. yepHoro ampubona i TabnMYKH NMoJeBOro urara
paamMepoM go 1 MM Bce XXe MHOrAAa MONagalTCd, N -

" 4, HedennHoBo-CHeHHTOBbLIE MOPGHpPL C @BHOHK Mop¢upoBO# CTPYKTYpO#
BCTpeHANUCh CpeaH CpeAHe3epPHHCTHIX HedelHHOBLIX CHEHHTOB Oaxe Ha
HEeKOTOpPOM yHalleHMH OT KOHTaKTa okono mydHkTa |V u Ha mpaBo# cTopo-
He jora Aumn-Cail, B ero HuxHedl 4acTH. 3T0 yxe Go/ee pacKpuCTai-
/M30BaHHEIE TOPHBIE MOPOALI TEMHO-CEpPOTr0o IBEeTa, HHOAA C 3aMeTHBIM
po30oBaThHIM OTTEHKOM, [lOBO/IBHO MHOI'OYHC/IEHHBIe MOPPHUPOBLIE BhUEJEHHS
NpPEeACTABAeHs! I'aPBHbIM O6pasoM TACNUTYATHIME 3EPHAMM Ceporo NoieBo-
ro umara o 1-2 MM rtomumHo# W Ao 5-6 MM B nonepeunnke. OcHOBHaS
MACCA COCTOHT H3 3epHblileK pasMepoM okoflo 0,5 MM U HEeMHOTO MeHb—
we, OrnenbHble H3OMeTPHYECKHE 3EepHBIKH 4YepHO'0 LBeTHOr'o MHHepana

B OCHOBHO#l Macce MOMHO paCCMOTpeTh TolbKo moa Jsyno#. Hebenun u no-
MeBoft WNAT MHKPOCKONMHYECKH pasiMYHTh Hellb3d,
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TexkcTypa ONHChIBAEMBIX HedeHHOBO-CHEHHTOBLIX MOpP¢MpOB MacCHBHAS,
onHoponHas, B HekoTophix ofpasuax 3ameTHO cybGnapa/uienbHoe pacnojio—
XKeHHe KpynHbIX nosiepoumaToBbix Tabnuu, HemocpeacTBeHHLI MocTeneHHbI
nepexon HedelHHOBO—~CHEHHTOBBLIX MOpGUpPOB B CpelHe3epHHCThE HedenuHO-
Bble CHEeHHTH! He HaGmonancsi, GopMbl 3ajeraHds TakKXe HesiCHbI,

5, MNaTHuCTHIe NceBOONEeRUMTOBLIE CHEHHTHI N0 BHEWHeMY BHAY AOBOBHO
pasHoo6pasHbl H3-38 X HEOOHOPOAHOCTH H PA3IMYHON CTeneHH 3epHHCTOCTH
Ha nepBwiit Barnsn, kaxeTrcs, 4YTo 34eCh Mbl NMeeM [eJi0 NMo KpajiHelh me-
pe C ONByMs COBEpPIIEHHO PA3HbIMH BHOAMH, HO MMOCTENEeHHbIe NPOMEeXyTo4Y=
Hbleé pasHOCTH yGexaaoT Hac, 4TO BO BCEX ITHX MOpoAaxX HMeeTCs MHOTI'o
obuero,

[lepeblit BHA NMATHHCTHIX CHEHHTOB NpPeACTABJ/IeH CEpPbLIMH MEKO3epHHCTHI-
MH, HHOr[a MOYTH CpeAHEe3E€pPHHCTbIMH IOpPHLIMH MOPOA&MH, B KOTOPHIX Bbl=
nensnorca GenoBaTele OKpyrakle NatHa pazmepom 10-15 MM unm Heckonb-
ko Gonbwe, B Gonbuwe#t unu MeHblledl CTeleHH 9TH NATHA COXPAHHMIIH CBO#
o6NMUK ncepponefilMTOBR C XapakTepHhIMH I'PaHgMH, yryamu K T.4. Yacro
ara fopMa yTpauHBaeTcCs, H BOSHHKAIOT MEHee SICHHle OKpyIiible H BO MHO—
r'HX Clly4asix Hepeako orpaHuyeHHble GesnoBatsle narHa. Hepenkoe seienne
npeAcTaBngeT CH/OWEHHOCTh 3THX [9TeH, TAK 4YTO OHM NMepeXOoAsT B OBajlb—
Hble MaTHa, WM "oukn”. OTHOCHTe/NBHOEe KO/MHYECTBO MCeBaonefluTOBR He-
Be/liKo., MHorma a1Q enMHHuYHBle NMATHA, HHOTOA OHH cocTaeasioT Ao 20%
BCero ob6bema nopoasbl.

Okpyxaomas NcepAolefIMTLEI Macca paBHOMEpHO3epHHCTad M, Kak npa-—
BWIIO, .Gonee MeNlaHOKpATOBAs, YeM CPEe[He3epPHHCTHIE He(e/HHOBhIe CHeHH-
Tol. KonuyecTBo uBetHoro munepana B et nocturaer 20-30%. B ogxom
ofpa3ue oHa HMeeT nopPUpPOBYIO CTPYKTYPY H MO BHEIIHEMY BHAY He OT/H-
4aeTCsl OT ONHCAHHLIX BhIIE PO30BATO—-CEpPhLIX HepelHHOBO-CHeHHUTOBLIX MOp-—
tupos..

Korna ropuas nopoma kaxercs cpeaHe3epHucToif, 663 MHKpOCKONa 4HacTo
pasnHYuMbl TONbBKO OTAEe/bHbIE 3epHa LBeTHOro muHepana, Canuyeckne
MHHEpa/ibl B STHX Cily4YasX He oOGHApyXHBAIOT 3epHHCTOCTH, TAK e KaK B
NMepBOM BHOE T'OPHBIX [OpPOA pacCMAaTpPHBae@MoOlN T'pyNMNEL,

[pyro#i BuA NMATHHCTEIX CHEHHTOB Mpe]CTAaB/deT MO CYeCTBY OYeHb
HEepaBHOMEpPHO3SPHUCTYIO T'OPHYIO MOpOAYy, MOXOXYyIo HA Maccy, 3aK/Ioyaio-—
Wyl MCeBAO/ASHINTE B NATHHCTBHIX CHEHHTAX NepBoro Buoa, TOHKO3epHHC-
Thle, Cepble YHACTKH fepeneTaloTcd CO CPeHe3epHHCThIMH, COCTOMIIMME
n3 GenoBaToro WM poO30BATOrC MOJIEBOrO WMNATa H SBHBIX MPA3MATHYECKHX
KpPHCTA/ININKOB LBETHOI'O MHHepada., JTH CpelHe3epHHCTble YYACTKH HMeloT
TO COBEpUIEHHO HEeNpaBH/IbHYI0 (OpMYy, TO (OPMY XHIOK HIM MONOCOK, HO
Bcerna Gea pesakux rpaHull ¢ TOHKo3epHHCTO# Maccoit, C apyro#t cropo-
Hbl, B TAKHX HEPABHOMEDHO3EPHHCTHIX NMOPOAAX MOSBJAIOTCS H OKPYIJIble
ndTHA, M HACTOAWMe NCeBAONeHUMTHI, HHOIMAa Xopowo ofpasoBaHHble, B
OpPYTHX Cclydagx B MeJ/IKO3epHHCTOH Macce Haxonarcd 6ollee 3epHHCTHIE,
TeMHble NATHA, HMEelomHe BHA CKOIUIeHH{i “YepHOro UBeTHOr'o MHHepana B
COYeTAHHH C HeGOoJLIIMM KoinyecTBoM GenoBaTtoro noneporo umara, [locnen
HHH HHoOrpa ofpasyeT KaeMKH BOKpPYT TeMHBEIX cKon/eHnuit. Hepenko Temmble
N4THA, WIH CKOINJIeHHs, pacupeneisioTcs B IOpHO# mopoae He 6GecnopsnodHo,
a xax Gp opreHTMpoBanbl B onHofl mnockocTh, Ilpupona ckomieHnft nBeTHO-
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ro MHHepasa CTAHOBHTCH MOHATHOHN, eciu oOpaTHThL BHHMAHHE HA NPHCYTCTBHE
B OMHCHLIBA@MBIX MATHHCTHIX CHEHHTAX MHOI'OYHCJ/IEHHBIX HACTOSWHX KCEHO-
NUTOB YepHOli MenKoaepHHCTOH nopdupoeuano#t moponel, Gmuakol K Tem
MeTaMopduYecKHM TOpHBIM Toponam, KOTOphble B panbHeHuweM GyOyT oOmH-
caHe! nod Ha3paHWem “meTranopgupHTH”, PasMepbl 3THX KCEHOJHTOB Cambie
pasHoobpasHble, H O4YH COBEpLIEHHO MOCTenefHO BHAOM3MEHSIOTCHA B pac-
nJLIBYaThIe TeMHblE NATHA.

AccHMunguMe OCHOBHBIX I'OPHEIX MOpod OOGBACHHETCH, NMO-BHAMMOMY, H
NnoBbilllIeHHOe codepxaHHe UBeTHOI'o MHi’iepaJlB B OMHCHIBAEMBIX MATHHCTHLIX
cuennTax. B HeKoropelx ydacTkax ero GuiBaeT fo 40% Bceit macChl rop-
HOH Mmopoasl.

MusnepansHisiit cocras

MuKpocKonHyeckoe u3ydeHHe BCeX 00bedHHEHHBLIX B 3TY I'pymnny IOpHBIX
Nopol NMOKAa3bIBAET, YTO COCTAB HX MPHMEPHO ONHHAKOB M B 3TOM OTHOLIE-
HHM OHH MAaji0 OT/IHYalOTCHd OT Cpe/lHe3epHHCTHIX Heje/MHOBBIX CHEHHTOB,
OHH COCTOAT H3 TeX. e MHHepajoB: NojeBoro uwmara, HedgenuHa, TaCTHHI—
CHTa, ST'HpPHH-aBrHTa, rpaHara W Ouworura. Pnoopur, anaTiT u CheH ap-
NISI0TCS XApAKTepPHBIMA AKLeCCOPHBLIMH MWHepainaMH., AHAMBIHM, KAHKDHHHT,
CKANOJINT, KanbIHT, MYCKOBHT, KOPYHA M LeO/IHTHl BCTPEYAlOTCH HE BO BCeX
ONHCHIBAEMEIX Noponax, Ho MHoraa B Gonbmom konuyectsBe. ComepkaHne
TOr0 H/IM HMHOI'O MHHepaja B /oGo#f ropHo#t nMmopone naHHo# Ipymnbl Kone6—
neTca B eme 6Gonee WMPOKHX Mpefenax, 4eM B Cpe[HEe3epPHHCTHIX Hedenn-
HOBBIX cHeHHTAaX. Kpome Toro, kaxasti Mnnepan HMeeT 3AeCh HeKoTopeie
CBOH OCOGEHHOCTH. )

KanueBrli noneBoli wmaTt HaXoAMTCH B 3epHax paanuyHoro suaa. Bone—
wefl YaACThLIO 2TO OKpYI/ble, H3OMEeTpHYeCKHe 3epHa pasmepom 0o 0,2 MM.'
HO BCTpedalTCsd Takxe' Gonee wiu MeHee uanoMoplHble TabGnuT4YaThle 3ep-
Ha, PaaMmepn: nonepownaToBex Tabmuum pasnuuHsL Camele KpYIHbIE
(2-8 mm) obpaayior nopdupoBble BKpaneHHWKH B HeelTHHOBO-CHEHHTOBBIX
nopjupax, a Gonee menkue (pasmepom okomo 0,5 MMm) HaxopsTcs cpenn
H30MEeTPHYEeCKHX MO/JeBOIUNATOBLIX 3epeH B OCHOBHOH macce., HabGmonaerca
NMOCTEeNeHHblH 1epexod oT TAGMMTUYATEIX 3epeH K H3OMETPHYEeCXHM, TaK Kak
B pgade ciy4YaeB yYO/JHHeHHble cevyeHHs TabGiuYeK HMeloT XapakTepHble 3a-
Kpyr/leHHEle o4epTaHHd, Bo MHOIMX I'pady/HTOSBIX TOHKO3EDHHCTHIX Hede-
JIHHOBEIX MHKDPOCHEHMTaX (THeHCOBMOHBIX M MACCHBHBIX) TaBmuTHaThie
3epHa MONEBOr'c UmaTa OTCYTCTBYIOT.

Kanueprif momesoit wnar, -o6pasywowuil noppupoBsle BKpAN/IeHHHKH,
No4YTH He OTAHYAEeTCH OT MoJIeBOro whnara CpeiHe3epHHCTHIX Hedeu-

- HOBBIX CHEHHTOB, 3TO TOT Xe MHKPOKJHH,HHOr[Ja HMeeT HeOTYeT/HBO
BLIDAXKEHHYI0 PEIeTKy H COAepXUT OYeHb HeGoNbliOoe KONHYeCTBO MHK—
pONEpPTHTOBLIX BPOCTKOB.

B Menkux TabIHTYaThIX 3epHaX KanueBbll mojesBolt mmar Gonee
onHopoaHbl, MHKpONMepTHTsl M NMEIHTH3IALUHMSA 3[1eCh COBEpLUIeHHO He
nabnwonaiorca, Eme 6onee onHoponeH kKanueBelft NMonepofl wmaT B OK-—
pyriibix H3OMETPHYECKHX 3epHax.
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Muorna cpenn OKpyr/ibiX 3epeH COBEpUIeHHO CBexXero, roMoreHHo-
ro Kanuesoro foneBoro umara BcTpexaioTcsd HeGonbuwue (go 0,2 -

0,5 MM), KceHomopbHble MO OTHOUWEHHIO K HAM 3epHa Ne/MTH3IHPOBAH-
HOrO MHKPOKAHHA., BepofiTHO, 3TO OCTaTKH NMepBoHAYaAbHOI'O MOJIEROrO
mnaTa, COXpaHuWBliMeCs W3-3a HenojHo#i NepexpucTannu3auud cpenHne-—
3epHHCTHIX He(e/IHHOBLIX CHeHHTOB NpH Nepéxode HX B I'PaHYIHTOBLIE
HedenuHoBble MHKpOCHEHUTHl. [lo-BUAMMOMY, 3TO COpaBeandBO ¥ And
HEKOTOPHIX KpynHeiX (oo 2-3 MM) 3epeH, HMEOMHX M01 MHKPOCKOMOM
BHA BKpal/leHHUKOB, BCTPeYaloWHUXCs, HANpuMep, B ropHoili nopoae us
KpynHo#t na#iku K Ory oT ropsi Kopkyran; BHewHHE BHA ee ONHCAaH
Bhille, JTH KpynHuie 3epHa cnabo NMeNHTH3HPOBAHHOI'O MHKPOKIMH-
NepTHTaA HMeT HeNpaBHibHYW ¢opmy. MenkHe okpyrieie 3epHa CbBe-
KEero OoaHOPOAHOrO KanueBoro mojeporo wnarta, obpasymomue aneck
BMeCTe ¢ HedpenuHOM KaK Gbl OCHOBHYK MAaccCy, BXOAST BHYTPb KOH-
TYpOB TAKHX BKpan/IeHHHKOB HIH o6pasyioT B HHX MOHKHUIHTOBLIE BKIIIO—
YEeHWH, ,

Takum ob6pazoM, nepexon THnWYHeIXx ang HMmmmckoro maccuea cpen-
He3epHUCTHIX HedeMUHOBHIX CHEHHTOBR B N06YI0 PA3HOBHAHOCTL OMMCHI-
BaeMbIX MOpPOoA CONPOBOXAAETCH HE TO/MbKO H3MeHeHHeM CTPYKTYphI,
HO W rOMOreHH3audei KaJneporo Mojesoro wmara.

B ruelicopuaHnX Hede/MHOBHIX MHKPOCHEHHTAX, o6pasubl KOTOPLIX
B34aThl 10xHee Awun-Cas, XxapakTep xalMeBOro nojleBoro IurnaTra Hec—
KONbKO 0Co6biff. 3n0eCb OH npeacTapB/leH COBEPUWEHHO CBEeXHM MHKPO=-
K/JIHHOM C OTYeT/IHBO BpipaxeHHoH peweTko#. HeMHorouncnenusie
MHUKPONEPTHTH HMEIOT BHA MPaBHIBHON CETH XKHJIOK, XOpOWO 3aMeT-
HOll B cedenuax, napannenbueix (100), Tako#i xanuepslii monepoit wmar
OYeHb NOX0X HA MHKDOKIHH MuHackuToB WMiapMeHckux rop (3aBapHuKHii,
1939).

AnpG¥T B ONUCLIBAEMEIX NMOpPoAax BCTPeYaeTcsi, NO-BHANMOMY,
penko U B oyeHb HebBonbwux konudecrsax, OO6piyHbIX Ana anbbura
HAMOMOpOHEIX Tabaudek 3aeck yxe He GeiBaeT. AnbGUT HAXOOAUTCH B
BHOE TAKHX X€ HM30MeTpPHYeCKHX OKPYr/bIX 3epeH, Kak M Kanuessli
noneso#t wmnar. [IsolinnkoB y anbvbura nubo coeceM HeT, nHGoO oOHHM
oyeHb HeoTyeTnupple, [lenuruaauuelt anbGuUT COBEpUWIEHHO HE 3aTPOHYT.
TNoaToMy OTAMYMTE €ro OT KajlHeBoro MoJeBOro IUNAaTa MOXHO TOIbBKO
no Gonee BLICOKOMY IOKa3aTe/io MpPeJIOMIEHHUs, ONpeae/eHHe KOTOporo
" HMMEpPCHOHHbLIM METOOOM B HENOoKphITOM uiHde Oano OoGhYHYI BelHYyH—
ny (Nm = 1,530 £ 0,002).

Hedenun B onuchiBaeMuix nopopnax obpaayer menxue (0,3-0,5 mm),
HenpaBunbHbIe, U3OMETPUYECKHe WK OKpyribie sepHa. O6wiuHO 3neck
oHn Bonee cBeX, 4eM B CpeAHE3epHHCTLIX HedeNMHOBLIX CHEHHTaX, H
ero 3epHa MeHee BLIASAAKTCA CpPelX MNONeBOWNATOBHIX 3epeH, [loMyT-
He/OCThL C KpaeB 3epeH Ha6mofanach TONBKO B PeAKHX caydasx.
Bknaoyenns uronoyek srupusa B HedenwHe BCTpeuawTcs 4acto., Koaum-
yecTBo HedenHHa KonebneTca B o4YeHb WHPOKuX nmpeaenax ot 5-10
no 30-40% Bcero o6wema ropHoiti nmopodsi.

[acTHHrCHT pa3BHBaeTCd pa3/H4YHpIM ofpasoM. O4eHb XapakTepHEI
3epHa HeNpapunbHOH (OPMEI C H3BHIMCTHIMH “namyaTeiMH” odYepTaHus-
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mu pasamepom ot 0,5 no 3-4 mMm. B Bonee kpynHeiX aepHax oBGbI9HO
MHOr0O OKPYraAbX NO#KHAMTOBHIX BKAWYeHu# nonesoro mmata u Hebhe-
nuHa, MHorpa ractHHrcuT ofpasayeT HacTogumMe noppupobaacTel ¢ Oo-
BOILHO NPABUNBHLIMM OUpaHUYEHHEMH, HO Taxkike nepenonHeHHpie nok-
KHIMTOBBLIMH BK/IOYEHHAMH cajHYecKkux MHuHepanoB. C apyro#f cTopoHsl,
BO MHOrHX ujaudax raaruHrcuT Haxoaurcs B meakux (0,1 = 0,3 mMm),
M30MEeTPHYeCKHX, HeNpPABHIbHLIX HIH OKPYTABIX 3epHax, TaKHX Xe, Kak
3epHa GecuBeTHbIX MHHepanoB. [lo onTHYeCKHM CBOHCTBAM ONHChHIBAS—
Mpift ampubosi, BeposTHO, TakoH Xe, KaK H B Cpe[lHe3epPHHCTHIX Hede—
nuHOBLIX cHenurax, CpenHuit nokasarenb npenomnenaa Nm =1,715-1,720.
OrpuuaTtenbHeil yron onTHuYeckux oceid He npeBmmaer 30-40 ~.

[pasar pasBHBaeTCA B nopoaax Tak Xe, Kak FacTHHrcHr, 3To
nu6o menxkne (0,1 - 0,3 mMm) nonobnacTuyeckue 3epHa, pacnojaraio-
mHecs LeNoYKaMH B MeKO3epHHCTLIX IMHeHCOBHAHBLIX HedeHHOBHLIX
MHEKPOCHEHUTAX ¥ PABHOMEPHO NpopacTawuiue 3epHa NONeBOro wnarta
B Gonee 3epHHCTEIX Noponax, nubo kpynuere (mao 0,5 - 1,0 mMmM) kce-
HoBnacTH4YeCKHe Bpide/leHHd OYeHb HeNnpaBHAbHON dopMbl ¢ OGHABHBIMH
NOAKWIHTOBLIMH BK/IIOYEHHAMH NOJIeBOro wWwnaTa W Hedenuna, B uaomo-
fnacTHyeCKHX 3epHAX rpaHaT 30HallbHEIH; B LEeHTPanbHOM 9YacTH 3epHa
oKpacka ero TemHo-Gypas, a Mo Kpan - Gonee cBeTnas A0 APKO# NH-
MOHHO-¥e/nToi. [lokaszarenb npenomneHus rpaHaTa W3 pa3NHYHBIX ONH-
ChIBAEMBIX IMOPOA TAKOH e, KAK M B CPedHe3epHHUCTHIX Hede/lHHOBBIX
cuennrax (N =1,87 - 1,88).

OrHpHH—-ABLUT, MONHOCTBI BHEITECHAMMNE MACTHHICHT BO MHOIMHX
rpPaHy/JHTOBLIX He(pelIHHOBLHIX MHKDOCHEHHTAX, pPa3pHBAeTCHd HCK/KYH-
Tenpio B Bhne Mmenkux (0,1 - 0,2 Mm), H3OMETpPHYECKHX HAM XOPOT-
KONPU3MATHYECKHX 3epeH, NMOYTH BCerga ¢ XapakTepHbIMH OKPYIVIbIMH
ogepTanusMu, CoCTaB 3rUPUH-aBrATa, Cyas MO ONTHYECKUM CBoHCTBAM,
B pasHpix obpasuax paanuded. Haubonmee GeaHble 3rHPHHOBBIM KOMITO-
Henrom (20-25%) 2rupHH-aBruTel HMEOT YroJ ToracaHus ch=30-32°;
+2V = 77—780; Ng-Np = 0,028 - 0,030. Cpennn#t nokasarTenk npenoM—
neuus Nm = 1,720, HauGonee GoraTeii SrHPUHOBLIM KOMIOHEHTOM
(50-60%) nupokceH HMeeT yron noracanus cNp = 12—170; =2V =
=&)-85°;nsynpenomnenue Ng-Np = 0,031 - 0,036 u cpennd#t nokasa~-
Tenb npenomnenus Nm = 1,738, Oxpacka i NOBONBHO CHALHLIA IIeo—
XPOH3M Yy BCeX HCCAeA0BaHHpIX ST'UPHH~ABMHTOB NPHGIH3UTENBHO OQH-
HaKOoBLlEe: TO Ng'- xenro-aenensie (24 pg_ne), no Nm - aenensie
(22pe) u no Np - onuskoBo-3enensie (22pg). Srupuu-aBraTe, BCTpe-
yaplKEecs Yame BCEro B IPAHYNUTOBLIX 5e¢enhﬂosh:x CHeHuTax, coaep-
KaT, No-BHAEMOMY, He Gomee 35-40% srupuHa, Tak kax y Hux 2V =00
a cNp= 20-25°. XapakTepHo, 4To BO BCex obpaaunax 3rupHH- aBLHTEL
COBEpUIeHHO O[HOpPOOHEIE, T.e. Kakag-nubo 30HANBHOCTE B HHX OTCYT-
creyer. Konu4ecTBo 3rHpHH-aBrHTA HECKOJIBKO NOBhIIEHHOEe (HEeMHOro
Gonee 20-25%) B MATHHCTHIX TNCeBOONelUHTOBLIX CHeHHTax c “Kamen-
Horo Gyrpa”. :

B of6pasnax naTHHCTHIX CHEHUTOB, B3ATbIX oKono nykikra X1, Bmec-—
Te C IacTHHICHTOM BCTpeyaeTcs cinabo-ze/leHOBATHIH ABLHT, MOYTH He
cofaepxauuii 3rHpHHOBOro KoMIoHeHTa, Ero ontHyeckne cpoilicTBa Ta-
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kue: Nm = 1,722 £ 0,003; Ng-Np = 0,030 - 0,031; +2V =65—660;
cNg= 48-51°, Aprur obpaayer ageck Kpynueie (ao 2-4 MM) 130MeT-
pHYECKHe 3epHA, He HMEKIIHe NpaBHIbHBIX OrpaHMyYeHHidl, HO Bceraa
OKDYXeHHEIE peakuHoHHOH xaeMkoit ua ampuGona., Taxo#h cnaGo-aene—
HOBATHIH ABrUT HAXOAMTCH Takxe H B MenkuX (mo 0,1 MM) sepHbllIKax,
M B BHAe ocTaTkoB B ambubone.

BHOTHT B rpaHyndTOBbIX Hede/IHHOBLIX MHKPOCHEHHTAX pPa3BHBAET—
cs B BHAae nubo kpynHeX (O0o 1-2 MM) Tabnuu € o4YeHb HeNpaBHAbHbI=
MH “nanmyaTeMH® OYEepTAHHIMH M MHOTOYHC/I@HHBIMH MOAKHIHTOBBLIMHE
BK/TIOYeHHAMH CANHYeCKHX MHHepasoB, aubo menkux (0,1 - 0,3 mmM)
HaoMeTpHyecKux TabiuyeK, paBHOMEpPHO paCCedHHLIX Mo BCe#l Mmacce
ropHo#t nmoponbl. Kpynusie Tabnuusl GHOTHTaA HHOrAa MMelOT BHA nophu-
po6nacr, BuoTur B Hux HauBGonee xeneaucrtplit, Gnu3kuit K nenupome-—
nany, Ero entuueckue cpoitcrpa Takue:rNm = 1,676 « 0,003;
Ng-Np =0,055. Oxpacka mo Np - xeanras, no Ngu Nm - wepnas. B
Menkux Tabnuykax GHOTHT 06bIYHO 3eneHoBaTO-Oypbit uAH 6GypoBaTo-
senenpiit no Ng u Nm u 6nenno~xentsit mo Np. [Nokasarens npe-
nomnexud-ero Nm = 1,653 + (Q,008; ABYHpeoMeHne Ng—Np=
= 0,035 - 0,040.

DNIOOPHT BO MHOIHX FPaHYJHTOBLIX HepenHHOBHIX CHEHHTAaX MpUCYT-
cTByeT B GonblIOM KojudecTBe, Ero H3aoMeTpHYECKHe HelpaBH/IbHbIE
3epHa No dopMe H pasMepaM TakWe Xe, KaKk H 3epHa IaBHbIX MH=—
wepanos (noneeoro wnara, HedenuHa u NupokceHa), Oxkpacka ¢awo-
puTa GhiBaeT pasju4HON; HMHOT'Aa OHa paBHOMepHas 6GnenHo-(HOIETO-
pad, HHorga HepaBHOMepHAasd, NATHHCTasdg, CHHeBaTo-puHojeTOoBas, He-
CMOTpPS H& TO, YTO BHAHMBIX MOCTOPOHHHX BKAKYeHHE BO Qmoopure
HeT. HacTto ¢nwopuT GecUBeTHbIH HIH TONBKC C OHeHk cnabeiMm duo~
eTOBHIM OTTeHKoM, [lo KpaaM sepeH okpacka Bcerga rycras, TeMHO-
¢uoneTopas B BHOAE OYeHb Y3KOil KaeMKH,

Anatur, cheH, UMPKOH M MATHETHT — OObIYHbIE AKLIECCOpPHbIE MH-
Hepajisl B ONMHCHIBAEMBIX MOpoAAax, HO BCTPEYAKTCH OHH He B KaXAOM
mnude, AnaTHT B ONHHX ChNydasxX HAXOAWTCH B BHOe xopowo ob6paso-
BAHHHIX, KOPOTKOCTONGYATLIX XpPHCTA/IOB, B APYTHX - 3epHa ero Mo
pa3mepy u dopMe NpEOGAMXKAIOTCH K 3epHaM 6eCHBETHEIX INIABHBIX MH-—
HepanoB, CdeH paseHBaeTrca OGonbuwell yacTbw Tak Xe, KaK IlaBHbIE
UBETHble MuHepaibl, T.e. B BHOEe HENpPaBHAbHBIX KCeHOBIACTHYECKHX
aeped. B HekoTopwiX wnupax MoxHO BCTPeTHTh H Gonee HIM MeHee
uauobnacTHYHble 3epHa cdeHa, OawIlHe XapakTepHble poMOOBHOHEIE
ce4YeHHd, HO, KaK NPABWIO, C IAKPYIieHHoIMH yriaamu, BriBaloT paxe
OOBONBHO KpyNHbie Takuwe 3epHa (no 0,5 mMM), B KOTOpHIX HECKOIBKO
OKPYI/ibIX 3GPeH NofeBoro wnara ofpasylnT NORKUMKTOBLIE BKIOYEHUMH,
llupkoH BCTpedYaeTcs pexe, 4eM cdeH, H Goablie# yacTbio B BHAE XO-
powo o6pasopaHHblx Menkux (menee 0,1 MM) kpucTannoB unu eme
6onee Menkux (ao 0,05 MM) BknoueHuit B noppupobnacrax Guorura.
MarHeTuT HAXOAMTCH TONBKO B Haubojlee MeNaHOKPATOBLIX Pa3HOBHOA-
HOCTAX nubo B BHAe NOBO/NLHO MpPABHIBHBLIX KyOHYECKHX KPHCTAamIoB
C 3aKpyrieHHsIMH yrnaMi, au6o B BHAE H3OMETPHYECKHX OKPYIIIbIX
3epeH. XapakTepHo, YTO I'OpHble IOpOAbl C MATHETHTOM MO4 MHKpO-—
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ckonoM 6Goablle BCEro NoxoddT Ha MeTaMopdpHyYeCKHe NOpoAbl - OpPTO-
POT'OBHKH,

AHAIBUHM BO BCeX pPA3HOBHAHOCTHX OMHCHIBAEMEIX MOpof fBIAeT-
Cf CYuleCTBeHHOH cocTaBHo#t 4wacTbio, KonuwecTso ero ueHorana nocTu-
raer 20-30% pcero o6rema mopoasi. OH BCerna 3anonHseTr MpoMe-
KYTKH MeX1y 3epHAMH MOAEBOro wnara H HedenuHa He3aBHCHMO OT
CTPYKTYPbl ropHo#t Mopoasl. B HekoTopeiX HedenuHOBO-CHEHHTOBBIX
noppupax ¢ runuanoMopdHO3epPHUCTOH CTPYKTYpo# BCTpeualwTCH y4dacT-
XM, B XOTOpHIX pPa&3PO3HEHHpIE 3epHa CANMYEeCKHX MHHepalioB Kak 6ol
nnaBaT B Macce aHanbouMa. B rpaHynuToBeIX MHKPOCHEHHTAX AaHalb—
MMA MEeHplle, H en0 KCeHo6/lacTHYeCKHe 3epHA  HeMHOro Melb4e, HeMm
asepHa nojeporo wnara u Hedenuna (okonmo 0,1 - 0,2 mm). Mo nmoka-
3are/0 NpejloMIeHHd aHajbUHM He OTAHYaeTCs OT TOro, KOTopbiH
HAXOANTCH B CpelHe3epHHCTHIX He(e/HHOBLIX CHEHHMTAaX,

KaHKpUHHT M CKamnojgiT BCTPeYalTCHd He BO BCeX maudpax, HO HHOr=-
na ux GoiBaer mHoro (o 20-25%). B rHeficOBHAHBIX I'PAHY/IHTOBLIX
HedhenMHOBLIX MHKPOCHEHHTaX H TOT M OPYyroil pacnpenefieHsl Hepap-
HOMEpHO H 06pas3yloT HeGonbliMe CKONMMNCHHUA WAW TPYNNL MenkHX se-
peH, pacTsdHyTele B HalpaBjeHHH KPHCTaNNH3ALMOHHOH C/aHUeBATOCTH,
[Tonerpo#t wnar B TAKHX CKOMIEHHAX BhITECHEH He MOMHOCTBLIO M 3aXpa-
4eH B BHAE MORKHIHTOBLIX BK/OYeHHH B Gonee KPYNHbBIX 3epHAX KAaH-
KpHHATA HAH ckanonuTa. KAaHKPHHHT H CKaNO/IMT COBMECTHO B OOHOM
wnudpe BcTpeyanrcda peako. OBGLYHO IPAHYNHUTOBBIE MHKPOCHEHHTI
oforameHel 1H60 KAHKPHHATOM, AH60 CKaMOIHTOM.

B HedemmHOBO=-CHEHHTOBLIX MOpPHpaX cCKanonuTa OBGbIYHO HET, HO
KAHKPUHHT pa3BHBaeTCd HHorana B GonbiioM KOAM4eCTBE H pacnpene-
nedH Gonlee HAH MeHee paBHOMepHO. B aTux ciayyasx oH 3anonHaeT
nNpoMeXyTKH MexIy 3epHamH NoneBoro unara @ Hedenmua, 3epHa
HedenHHa NpPH 3TOM TaKxe YaCTHYHO 3aMelleHbl KAHKPHHHTOM,

B Tex ofpasuax rpasynaTOBHEIX HepelHHOBLIX MHKPOCHEHHTOB, rae
KaHKpPHHHT H CKaNOJAT BCTpedYalTCd BMecTe, HX HHOrAa TpyAHO paa-
A¥YMTE C NEPBOre B3risfAa, XOTH WX ONTHYeCKAe CRoficTBa peako
paannuHbl, KpoMe Toro,ckanonur yame obpasyeT KpynHbie pewieTKo-
BHAHLIE 3€pHAa, T.€. MepenofHeHHble MOAKHIMTOBLIMH BKIIOYeHHAMH,
OnTHyeCKHe CBOHCTBA KaHKPHHHTA BapbHpyloT B Hebonbunx npenenax
H NPEMEPHO TAKHe Xe, KaK Yy KaHKPHHHATA B Cpe/lHe3epHHCTHIX Hedenu-
HOBLIX cHeHHTax, Ckamonur MO ONTHYECKHM CpBoficTBAM GIH30K K Ma-
puanury (Nm= 1,545 £ 0,002; Ng-Np =:0,010). lpnamaruyeckas,
nepecekapulasg noa NPAMBIM YI7IOM CHafiHOCTB 'y CKAaloOJAHTA BCerna
Gonee 3aMeTHA, YeM NHHAKOHAANBHAA CNalHOCTH Y KAHKPHHHMTA,

KajbuuT MHOraa BCTpedancs BMeCTe C KaHKpPHHATOM. 3epHa ero
MeHee KCeHOBiacTHYeCKHe, .9eM Yy KaHKpHHHUTA,

MycKoBUT Hepenko HaGmoaaeTcs B I'PAHYIHTOBLIX Hede MHOBLIX
MHKpoCHeHHTax, Gorareix GuoruToM, PasBHpaeTcs OH COBEpUWIEHHO TAaK
*e, KaK B GHOTHUT, T.e, o6LIYHO B BHAE MeNKHX KCeHOGNACTHYHBIX Ye-
wyex, HO HHOrga H B BHAe KpyHux (oo 2 mMm) noppupobnact, nepe-
MONIHEHHBIX MOAKHIHTOBBLIMH BKJIIOMEHMEMH TNojeBoro wnara, Xapakrep-
HO, 4YTO B MOC/AeAHeM cny4yae HedeNHMH CHAbHO DA3JIOXKEH, NOYTH MOJ-
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HOCTBIO 3aMelleH GypOBATHIM CKPLITOKPHCTA//IHYECKHM AarperaTtom, Mo-
BHANMOMY, H3 KaoaMHUTA H TOH xe cmons (nubenepura), B Hedenu-
HOBO=CHEHHTOBLIX Noppupax C runHaAHoMopdHO3CPHHCTOH CTPYKTYypo#
MYCKOBUT He BCOTpeyancs,

Kopyna ofHapyxeH B ME/IKO3EpHHCTOM He(e/JHHOBOM MHKPOCHEHH—
Te TONbKO B oAHOM ofpasue u3 konnekuuu M, C, Bonkoso#t, dTor 05—
pasell KOPYHAOBOro Hede/HHOBOrC MHKDPOCHEHHTA WIH He(elHHOBO-CHe-
HUTOBOro nopdupa 6uy1 yxe onucad A, H.3apapuukum (1936) B ero
nepBoit cTathe O Wejno4HsX Noponax Mmuma, O6 ocobeHHOCTAX 3TOH
OpMI'HHANBHOM I'OPHO# MOpOAbl H O XapakKTepe pasBHTHd B Hell KopyHaa
Mbl emle 6yneM roBOpHTH NPH ONMHCAHHH /NHOGEHEPHUTOBLIX CHEHHTOB.

LUeonuTel B rpaHynuToBeIX HeheNHHOBLIX CHEHHTAX He BCTpedajucCh.
Oun penku ¥ B HedenHHOBO-CHEHMTOBLIX NMopdupax, roe HHorga 3ame-
matwT HebenauH,-

CTpyKTypsl, TEKCTYpsl H OCOGEHHOCTH IJaBHeiUIHX Pa3HOBHAHOCTEH

B oTHoWweHHH CTPYKTyphl BCe PA3HOBHAHOCTH ONHCHIBA@MEIX IOPHBIX
nopoad OYeHb CH/IBHO OT/IMYAIOTCH OT CpedHe3epHHCTHLIX HedeIHHOBLIX
cueHHTOB., WX oTnH4YaeT He CTONBKO MeHbllas CTeNneHb 3epHHCTOCTH,
CKOMBKO IWHPOKOE PA3BHTHE ANOTPHOMOPPHO3EPHHCTHIX HIIM T'PAHYIHTO-
BbIX CTPYKTYP HAH CTPYKTYP, MPOMeXYTOYHHIX Me}OAYy TpPaHYIHTOBbLIMH
H CEOEONOMOPOHO3EPHHCTBIMH,

panyauroBas cTpykTypa HabGnionaercs y NATHHCTHIX MCeBAo/eHLH—-
TOBLIX CHEHHTOB, 0Co6eHHO B Gojlee MelKO3epHHCThHIX Y4acTKax, BO
BCeX I'HefCOBHOHBIX M MACCHBHEIX HedeJHHOBHIX MHKPOCHEHHTAX H B
ropHeiX NMopofax M3 Oaikd K Or'y oT ropel Kopkyran, KoTopsie Mo
BHEIIHeMY BHAY, KAK yXe YKA3khIBaJoCh, TOXOXH HA CpeNHe3epHUCTHIE
HebenHHOBLIE CHEHHTEI,

[panynuropas CTpyKTypa @BISEeTCH MO CYMeCTBY HacTosme#d rpa—
HO6NacTOBOR CTPYKTYypol C XapakTepHeIMH NPH3HAKAMH KpPHCTanIO0-
6nacresa. CopepuieHHO OAMHAKOBAas OKpyrio-uaoMeTpH4eckas dopma
3epeH NoneBoro wnara i Hedenuwa, nolikunobnacroBeie’ "nangateie”

u "peweTkoBuaHbie” 3epHa UBeTHoro MuHepana (amdpubona unu Guo-
THTA), THeliCoBHAHBIE M MOJOCYaThie TEKCTYpsl - BCe 3TO AejaeT
ropHsie NOPoOAbl C I'PAHY/JHTOBOH CTPYKTYypo#i Gonee MOXOXHMH HA Me-
TamMoppHYeCKHe Mopoobl THIA MelKO3epPHHCTHIX IHeliCOB WM pPOrOBHKOB,
yeM Ha uaBepxeHHeie (dur. 18,a,6).

OCO6eHHOCTBIO I'PAHYIUTOBOH CTpYKTYpPhl ABNSeTCH elle X OAHHAKO-
pas BeNHYMHA 3epeH IJIABHbLIX M aKNeCCoOpHuX MuHepanos. Tonbxo B
pefxux cliiy4adgx BCTpe4alTCsd OTAeNbHele Golee KPYNHbIe 3epHa
MHuKpoknuHa, O6eIYHO OHH KpynHee B 3-4 paza u pe3Ko KceHoOmacTuy-
Hpl MO OTHOWEHHIO K APYrMM 3epHAM K&K [OoIeBOro WNaTa, TaK H He-
dennna. Korna Takue sepHa eme KpynHee, CTPYKTYpa CTAHOBHTCH yKe
noppupoprnHo#, 3epHa upeTHOro MHHepana no ¢opme 6Gonble# HaCThLIO
pe3aka OTAHYATCH OT 3epeH Nonaeporo wnara u wedenmna. dto yxe
He OKpYI/10-H3OMeTpHueCKHe 3epHa, & O4YeHb HelnpaBuibHBIE, KCeHobnac-
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dur. 18. HepenunoBblf MHKPOCHEHHT C I'paHyJIMTOBOH CTPYKTypoi
a - dopMa M B3aMMHbie OTHOUIEHHA 3epeH Le/JHKOM olpeae/eHbl

KpucrannobnacTe3aoM, BHAHA KPHCTAa/NIH3ALHOHHAH C/AHUEBOCThH

(“rueiicopuanoctb”) ropuo#t mopoas:, o6p. 270, sanannee m, VII,

HEKONHM CKpeweHsl, yBesa. 25; 6 - Gosee pacnpocrpaHeHHas pa3HoO-

BHAHOCTbH, KPHUCTA/UIM3aLHOHHAS C/AHUEeBATOCTh YXe He3aMeTHa,

obp. 299-2, oxubit cknon “Kamennoro 6yrpa” (m.VIl), mukonm

CcKpeueHsl, yBen. 25
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dur, 19, MenaHokpaToBbelii rpaHaTOBbIk He-—
penuHOBRII MHKpOCHeHHT. ['unuanomopdpHO—
3epHUCTas CTPYKTypa HacTHYHO H3MeHeHa
npH nepekpHcTannuaanuu. Kpucrannobnactu-
YeCKHe OTHOUIeHHH IpaHaTa K CAalHIeCKHM
muHepanaMm, O6p. 334, mexnay n. X1 u XII.
Huxonn ckpemeHsl, yBen. 15

THYECKHEe, C H3BHIMCTHIMH o4epTaHHsMu. OHH BCerna HeCKOAbKO Kpym-—
Hee 3epeH GecuBeTHHIX MHHEpajOB H MHOrMAA MMET BHA THIHYHBIX
noppupobnact, NepenoiHeHHbLIX BKIKNYEHHAMH MOJSBOr0 IWIMATA H He-—
benuna. Yem Gonblue Takux BKAOYeHHH, Tem Gonee nauobGnacTHYHON
CTaHOBATCH NOpPHPOGIACTEI B LEJIOM.

[lepexoa OT CpeAHE3epPHUCTHIX THMUAHMOMOPOHBEIX CTPYKTYP B HIIHM-—
CKHX HedenHHOBHIX CHEHHTAX K KpPHCTaMO6MaCTHYECKHM, IPAHYIHTOBBIM
CTPYKTypam, OYEeBHAHO, MOCTEeNeHHsIH, HO NMPOoABNSKMHACH B pasnudHOH
bopme. B HeKOTOpBIX yYACTKAX MATHHCTHIX NNCEBOONEHUHTOBLIX CHEHH—
TOB B 9BHO KpHCTamnobiacTuyecKoi ¢opMe pasBHBAKOTCH TONBKO LBET-
Hble MHHepanel (amdpubon M rpasar), Toraa Kak B3aHMOOTHOUISHHS Ca-
IMYeCKHX MHHepa/ioB TakKHe, KOTOpble XApaKTepHhl AMd THNHAXOMOpd-
Ho#t cTpykTypsl (¢ur. 19), B apyrux cnyyasx rpaHy/IHTH3auus pa3BH-
BAeTCH TAK, YTO arperarsl M3OMeTpPHYECKHX 3epHhIeK MoJeBoro mmna-
Ta ¥ HedpenuHa Kak Gnl pasobalT KpynHble 3epHa 3THX Xe MHHepa-
noe, [lonygyaercss CTPYKTypa, HECKONbKO HANOMHMHAKINAHS KPHITOBYI.
OTHoCHTENbHO® KOIMYeCTBO I'PaHY/IMTOBOro arperara MoOXeT [NocTre-

NeHHO YBEeJHYHBATHLCH, H TOrAa CTPYKTYpa CTAHOBHTCSH NoppupoBUAHOM
(dur. 20).
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dur, 20. "IpanynurHaauna” CpeaHEe3epPHHCTbLIX
HepenuHoBuix cHeHuTOB., CTpykTypa npuoGpe-—
TaeT nopdupoBHAHBIH 06mHK. O6p, 299-1, KoXKHbIH
ckion “Kamennoro 6yrpa” (m. VI). Hukoan
CKpeueHsl, yBen. 15

[MopbupoBHAHBIE CTPYKTYPHEI HIWHMMCKHX HedelHHOBO-CHEHHUTOBBIX MOp-—
bupoB ocobeHHO pasHoobGpa3Hel Mo OBGAMKY, a TakXe, BepodTHO, H IO
cnocoby obpasopaHus. C onHONW CTOpPOHBI, HMeEIOTCSl PA3HOBHOHOCTH
c HeBonbIIHM KOMUYECTBOM KpPYIMHBIX, NOCTATOYHO Xopowo ofpasoBaH-—
HBIX Tab6IHI NMOJIeBOrO WIMATA B MeNKOo3epHHcToll Mmacce, uMmewpmed ru-
nuanomoppHoaepuucTyio crpykrypy (¢mr., 21,a). C apyroil cTopoHsl,
ecTh, U fgaxe Gonee pacnpoCTpaHEeHbl, T'OpHble MOpoAbl C GOMBIHM KO-
IHYeCTBOM HelpaBHIBLHEIX KPYMNHLIX I[O€BOWNATOBLIX 3€peH B I'paHy/lH-
ToBOW OCHOBHOf Macce. B HekoToOpbIX waH$ax CTPYKTypa OCHOBHOM
Maccsl HMEeT NpoMexyTouHslli Xapaktep (cm, d¢ur, 21,6,8).

HedenuHoBo-CHeHHTOBbIE NOPPUPE C FHNHAHOMOPHHO3E PHHCTOIM
CTPYKTYpO#l OCHOBHOH MACCEHI HHOI'la COBCEeM He HMelOT MPH3HAKOB
Kpucramnobnacresa, Popma MeNKuX NOMEBOUINATOBLIX 3epeH TablHT-
yarag, uaouoMoppHasa; Hede/MH HAXOAMTCSH MeXAYy HHMH B KCeHOMOpd-
HbIX 3epHax, KpynHele BoideleHHd NojaeBoro wnara 6Gojlee HIH MeHee
uouoMopdHbl B LUEMOM, HO MelkHe TablMY4KH IofeBoro wnara U3 oc-
HOBHOIl MAacChl HEpeoKO BK/IHHHBAIOTCH B HHUX.

B HedenMHOBO~CHEHHTOBLIX NMOphHpax C rpaHyAHTOBOH OCHOBHOI
Maccofi KpynHpie [MOJeBOLNAaTOBLIC 3€pPHA HUMeloT OYeHb HelpaBM/bHLIE
o4YyepTraHus, 4HacTo oBpasylT CPOCTKH ABYyX-Tpex 3epeH. B artux xe
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dur., 21. HedenuHoBo-CHEHHTOBEIA mopdup
a - THNW4YHasa noppApoBMAHAA CTPYKTypa, He H3IMeHeHHas Mepe-

KpHCTa/u3anunel, CTPYKTYpa MenkolepHUCTOH oCHOBHON MacCh ru-
nuanoMopdHO3EpHUCTAN, AOBONBHO OTYETAHBAA TPaxuTOHAHAas TEKCTypa,
o6p. 208, oxHbili ckaoH “TydoBo#t ropku” (n. 1X), HHKONH CKpeueHsbl,
yeea. 15; 6 - runuanomMopdHo3epHUCTAH CTPYKTYypa OCHOBHON Macchl
H3MeHeHa MepeKpHCTa//In3auneif, HO clensl ee H cieldbl TPaAXUTOHAHON
TeKCTyphbl CoxpaHunuck, obp. 361, nor Amun-Cail, sananuee Kojoaua
Tac-Kynyk, HHKONH ckpeueHsl, yBena, 15;
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dur. 21. HetdemiHoBO—CHEHHTOBSI nOpdUP

B = I'HOMOMOMOP}HOSEPHHCTAS CTPYKTYPA OCHOBHOJI MACCHI M3MEHeHAa
nepexpucTa/maaumned n 6nuaka X rpamymurosoil, 06p, 163, oxomo m, X,
HHKO/M CKpeueHbl, yees. 15

CpPOCTKAX MOXHO BCTPETHTh H KpyNHbie, KCeHOMOp(}HbIE MO OTHOWEHHIO
K nonepoMy wnarty 3epHa Hedenmua., Taxue noppupopuanbie ropubie
nopoasl Morau o6pa3’oBaThbCd B peaynbTaTe nanbHedllero pa3BUTHH
PpaHyIMTH3aUMH, T.e., HEMo/NHOH NMepeKpPHCTAMIH3AUHH PABHOMEPHO=-
CpedHe3epPHUCTHIX HedelHHOBLIX CHEHHUTOB,

Ecau npu rtakoit nepeupncrannaaaﬁnn NPOHCXOAMT Nepepacnpene-
NeHHe UBETHOro MHHepana, paBHoMepHoe "pacceuBanue” ero, To
BHEIIHHA BHA ropHoit noponsl sameTHo uaMeHsercd. OnHako kKoraa
H3MeHgeTcqa naub dopma 3epeH ampubona, BHElWHee CXoACTBO CO
CpeNHe3epPHUCTHIMH Hede/HHOBHIMH CHeHHTAMH coxpaHfsercs. Bce ato
HenocpeACTBEHHO BHAHO B ropHOi#l nopoae M3 AaifiKi K Ory OT ropsi
Kopxyran, :

flBneHHs NepeKpHCTA/NIH3AUHH CpelHe3epHUCTHIX Hede/lHHOBHIX GCHe-—
HHTOB B I'DAHY/HTOBBIE MHKPOCHEeHHTHI XOpOWO BHAHLI H B MATHHCTHIX
ncepaonefilUTOBLIX CHEHUTAX, B Macce, 3aknpydapumell ncesponefinutsl.

MUKpPOCTPYKTYPEl NATHHCTHIX NMCEBAOJNEHUHTOBLIX CHEHHTOB OYeHb
pasHoo6pasHbl B HelMOoCTOAHHbLI, 3Aech HenpapH/lbHbie, HEe HMellHe
onpeaeeHHbIX O4YepTaHH# Yy4YaCTKH CpeaHeaepHHCTOro CJ/IOKeHHH 4Yepe-
AYIOTCH C MEe/IKO3epHHUCTHIMH y4acTkamu., Korapa B cpeaHesepHHCTbIX
y4acTKaX ecTh UBeTHOH MHHepas, CTPYKTypa THUINHYHAA THIHAHOMOpPdh-—
Ho3epHHCcTas. B okpyrnex narHax 6e3 UBeTHOro MHHeEpana CTPYKTypa
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MoXeT 6biTh AHG60 MHNUAHOMOPPHOIEPHHCTON C Pe3Ko KCeHOoMOophHLIM
HedennnoM, nubo annorpuoMoppHO3IEpHHCTON, HO He NoXxoxe#h Ha rpa-—
HYJHTOBYIO CTPYKTYPY OKpyxawmel maccel. [laxe korna mMakpocko-
MAYeCKH BHAHO, YTO NCEeBACNEHUHTH COXPAaHAKT CBOK NPABHIbLHYIO
KpHCTaanorpagpnyeckyio popmy, B wandpe He BHAHO ACHOR TpaHHLLI
MeXny HHMH H oKpyxawome# Maccofi, OueHb 4acTo M CaMH NceBAO-
nefuurel 0o6nanalT rpaHynuTOBOH CTPYKTYpO#H, ocoGeHHo Korna oHu
HE HMelT NpaBH/IbHbLIX OYepTaHHH.

B HexoTOpbiX MecTax NMATHHCTHIE TNMCEBAONEHUHMTOBbIE CHEHHTHI NMpH-—
ofpeTaloT 3aMeTHYI0 rHefiCOBHAHOCTE WM CTpy#uartocTb. [lpu 3ToM
ncesgonefiunTsl AeGpopMHPYIOTCH H NPeBpPaWlaloTC B OBANbLHLIE HIIH
NHH3OBHAHBIE "O4KH" M HMEIOT I'PAHY/IHTOBYI MHKPOCTPYKTYPY Au6o
COXpaHawT CBoK POopMYy M HACTHYHO AAXe THIHAHOMODPPHO3EpPHUCTYIO
CTPYKTYPY.

3akmoyawlilaa NCceBaoNefHTH MAacca, WMewuas CpaHyIHTOBYIO
CTPYKTYPY H SICHO BhIpaXeHHYIO KPHCTA/NIH3ALHOHHYIO ClaHUEeBATOCTb,
kaK 6b1 obnekaer TakHe COXpaHHBUIHeCH MNCeBAOJIeHUHTLI.

XHMH4YeCKHHl cocTap

danHeIX, XApPAKTEpPH3YIOUMX BANOBOH XMMHYeCKHH cocTaB BCex
pa3aHoBHAHOCTEH ONMHChiBA@MOR rpynnsl IOpHLIX NOpod, MBI He HMeeM,
AHanuanpoBa/iCd TONILKO OAHH ofpasen MenaHOKpPaATOBOro HedelHHOBO-

CHeHuTOBOro nophupa M3 nallKd MOWMHOCTLIO OKOJMO 2 M CepepHee
nyukra Xll. [lanneie ananuaa cneaywoumue (B %):

Si0 50,34 Na 5,43
Tio% 0,16 K 8,25
mz& 20,75 B 0,41
de’s 4,33 ;205 0,11
F 1,82 3 0,19
MnO 0,40 F . 0,08
MgO 0,65 Ho0t110° ¢ 16
Ca0 5,28 L., 1,25

CymmMa,... 99,71

Ananutuk H, A, XXupuoma (na6oparopus .ﬂeﬂnnrpancxoro T'OpHOr' 0
uHCTHTYTa, 1936 r.).

BrI9HC/IeHHBIE M3 HHX YUCNOBLIE XAPAKTEPHUCTHKH M [OMONHUTENLHbIE
napaMeTpsl Takue:

a 25,7 £ 53,0
c 1,8 m 10,0
b 11,5 ol 37,0
S 61,0 n 49,0
Q -30,8 a/c 14,3
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Cpapunpas 5TH OAaHHpIE C Pe3yNbTATOM XHMHYECKOro AHAJIH3A
CpeHe3epHHCTHIX HepeNHHOBLIX CHEHHTOB, MOXHO 3aMeTHTh /AL He~
CylleCTBeHHOe OTaHYke — G6dmbuyio Benudusy b (11,5 smecto 7,8) u
HeCKONnbko MeHbmylo Beanyuny c (1,8 smecrto 2,5), uro cmszaHo c
MellaHOKpATOBOCTLIO [JaHHO# ropHo#t noponsi,

[NanHple KOMMYECTBEHHOI'O MHHEpPAJbLHOI'O AHANHK34, NPOBe[leHHOr o
B npyx umnudax srofi nmoponowl, Taxue (B obvemu. %):

1 2

Hedenun 27,2 27.2
lMonepoft wnar 54,5 50,4
lF'acTHHrCHT C OCTaTKaMH

SrHPHH-ABrUTAa 6,4 10,6
I'panar 7.8 8,8
Buorur 3,6 2,6
$moopuT 0,8 0,5

HOEHEPHTOBLIE CHEeHHTH]

3TtH anxAMeTaMOp}UYECKHE HHTPY3MBHbIe NOPOAbI WHPOKO PA3BHTEHI
Cpeau CpeaHe3epHHCTHIX HedeMHOBLIX CHEHMTOB, 3aleras B BHOE
Pe3K0o OrpaHH4YeHHBIX MHNOOOpasHblX Ten, “nonoc” W HenpaBHABLHOH
tdopmer ydacrkoe. Paamepst Taxux “xun”, “monoc” M ywactkoe paa-
nu4Hel, HO Gonpwe# YACTLI OHH HAMEpPAIOTCH HEeMHOMHMH MeTpPaMH.

HecmoTps ua TO,9TO nHGEHEepPHTOBBIE CHEHHTHI, HeCOMHEHHo, o6pa-
30BA/IHCH H3 CpedHE3€pPHHCTHIX HedeMUHOBHIX CHEHHTOB, MPOMEXYTOYHBIX
MEXAY HHMH ropHBIX Nopon HeT. Hr B oanom obpasue THOIHYHOrO JH-
GeHepHTOBOrC CHEeHHTA He Gbiiu ofnapyxeunsl ocTATKH HedennHa, a B
cocTabe ued)enunoaux CHEHHTOB, KaK Mbl yXe BuUAenH, AuGeHeput cy—
mecTBeHHOH pom! He urpaer.

L)
MakpoCkonu4yeCKoe ONHCaHHe

/lu6eHeprTOBLIE CHEHHTHI —~ Cpelieé=-, HHOrRA KPYNHO3EPHUCTHIE
ropHble MOpoRsl, COCTOAWHE  HA pO30BOro, pososaro-bBesioro HIH po-
30BATO-CEPOro NONEBOro WNATA M XelTOBATO-Ceporo Menxoqemyﬂqa—
TOro WM CKPHITOKpHCTA/NIHYeCKOro arperara cepeﬁpuc-ro-senoﬁ caon-
K¥M, HaXOOfMerocs MeXAy MojeBomnaToBhIMH 3epHamu, Poaoeas oxpac-
Ka HnE po3omaTeii OTTEHOK B OKpaCKe MONeBOro ummnara aBafeTCs nyd-
WHM OTNHYHTelbHLIM NPH3IHAKOM NHGEHepHTOBHIX CHEHHTOB, TaK Kak
CKpLITOKpHCTannu4eCkuli arperar nubGenepura Ge3 MHKpOCKoNa HHOraa
MOXHO NpHHATHL 3& Hedenuu. PolsoBas okpacka Mo/leBoro mmara MoMeT
6biTh paanmaHoit rycrtorst, MecraMa nonesofl mnaT CTAHOBHTCH Oaxe
KHPAAYHO—KPACHBLIM.

dopMa 3epeH noneroro mnara Tabinurdaras, 4To ocobeHHO Xxopouo
BHUOHO HA BLIBETPEJOH NMOBEPXHOCTH, TAK KAK TAaM MO/eBOINATOBLIe
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Tabnuupl penbedHO BHICTYNAWT, A4 HA MecTe NUOEHepPHTOBBLIX NCeB1O-
mopboa no HedpenuHy Haxonarca yranyGneuuws. To, 4TO Takue nceeno-
Mopdoagp cCocToaT U3 nuGeHepuTa, HEeTPYAHO ONpPeNeNHTb H MaKpoCKo-
nA4eCKH, TAK KAK B HEeKOTOPLIX H3 HHUX OTAeNbHbIe TabGnH4YKH Genoii
cmionel nocrurawnt 0,5 M,

LpeTHoro muHepana B nNHGeHEpPHTOBLIX CHEHHTAX HET, HO MOCTOHHHO
BuaHbl HeGonbmue (1-2 MM) NYCTOTKHM, 9ACTHYHO 3anofHEeHHme GypoBa-
ThIMH OKHCIAMM Xeneaa. Tonkko B oaHoMm ofpasune nubGeHepHTOBOro
CHEHHTa C po3opaTo-cepoll oxpacko#ll coxpaHujcs UBeTHOH MuHepan -
ncepaomoppo3sl H3 Menkodewyfyaroro 6MOTHTA, NO-BHOAMMOMY, 1O am-
dubony.

Jlu6eHepUTH3AUHA NMOABEPrajuch He TOMNBKO CpelHe3epHHCTbie Hede-
NHHOBLIE CHEHHTHI, HO H HedeJ UHORO~CHeHHTOBEIe NOpdHPsL], HedeauHO -
Bble MHKDOCHEHHTHl H fnaxe BMmewalmollie MHTPY3HI0 SMMIeHIMTOBLIS
nopdupsl. K coxanenuwo, Mbl HMeeM TonbkKo npa ofpasna nuGeHepHTO-
BOro CHeHHT-NopdHpa. MakpOCKONHYECKH 3TO TOHKO3epHHCTAd, NMOYTH
apaHHTOBAA IOopHAaa MOpoaa PO30BOre H KHPIMHYHO-KPACHOr'O uBeTa.
[MopdupoBeix BKpanieHHHKOB PO3OBOrO MONEBOro WNATAa B HMEIOLHMXCH
ofpaanax o4eHb HeMHoro. XapakTepHel NOBoNbHO KpynHsie (mo 10~
15 MmM), HenpaBuabHO# dopMbl NYCTOTKH, HACTHYHO 3aloNHEHHpIe arpe-
ratoMm cepebpucro-6enont cnoaku. [Nocneanss mHoOraa obuibHO pas3BH-
BaeTCq H Nno TPEL[IIIH&M OTAOe/IbHOCTH l"DpHOﬂ nopoasl.

MusnepanbHueif cocras <

[naBHEIMH MHHepajnamMu ONHCHIBAEMbIX TOPHLIX MOpOA SABIAIOTCH Ka=—
nueBbit nonepo#t wnar, obniyHo anbGuruauposaHHbM, H nubenepur. HUa
aKueCCOopHbIX MHHEpP&/IOB BCTpedalHCh MHPHT, MACHEeTHT, ANATHT, LHp-—
KOH H OpPTHT. XapakTepHO MPHCYTCTBHE B HEKOTOPHLIX 00pasuax KopyH-—
na, HHoraga B noBoJbHO 6olblioM KonuyecTBe, MHorpa scTpewancsa
SMHAOT,H KOe=['le COXPAHHAHCH MEJIAHUT, GHOTHT H HepaaTHYHMbIe
NPOAYKTHI PA3/IOKEeHHS UBETHOro MHHepasa,

OTHOCHTeNBHbIE KOAHYECTBA MOJeBOro whnara 4 AuGeHepHTa MOXHO
BUAETb H3 OAHHBIX KO/JHYeCTBeHHO-MHHepanbHoro aHanuaa (B %):

Kamengit Anb6ur Jlu6enepur | OkHCabl
nonesol umar Keneaa
59,28 13,91 24,73 2,07
61,04 14,22 23,88 0,86
50,74 .12,28 35,37 1;61
64,22 4,37 27,94 3,47

Monepo#t wnar B nuGeHepHTOBEIX CHEHHTAxX ABNSETCH MHKPOK/IHH-
nepruroM, OH HeMHOrO MOXOX Ha MONEBO# WNAT CpeaHe3epPHHCTbIX
Hepe/HHOBLIX CHEHHTOB, HO B TO X€ BpeMs MUMEeT H CYWMeCTBeHHbIe
ornuyus. CXOACTBO 34KNIKOYAETCH B OnMHAKOBOM ToncToTabnuTuaTol
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dur, 22, Ansburusauus NHGeHEPHTOBOro
cuennaTra, MHoro4YucneHHsie TabnMiku cnerka
NelNTH3HPOBAHHOrO M Mpo3payHoro anbbura
pPA3BHBAIOTCH B CHIBHO ME/JUTH3HPOBAHHOM
kanuesoM nonesom mmnate, O6p. 336, cesepo-
aanapuee n, Xll. Huxonu ckpemeHsr, ypen. 15

$opme 3epeH, WHPOKOM PA3BHTHH GABEHCKHX ABOJHHKOB H OTCYTCT—

BHH OTHeTAHBON “MHUKpPOKAHHOBOK pewerxkud”. [napueitmne ocobenHoCcTH
noneBoro wnara jguGeHepHTOBBIX CHEHHTOB: BO-=MEpBLIX, OH 3HAYHTE/b-
HO Gonblue Ne/HTH3MpPOBAH, YeM H ob6yCnoBneHa, BepoOATHO, ero po3o-
BaTas okpacka, #, BO-BTOpPbIX, NMOYTH Bo BCeX waudax B HeM Goablie
NepTHTOBLIX BPOCTKOB anbbura. llupoko pa3dBHThl 30eChb NMATHHCTHIE

M CerperauHoHHpie MepTHTH 3aMelleHHA. B oTAeNLHBIX, IpaBaa, PeAKHX
cnyuasx anb6uT Gonee yeM HaMoONOBHHY 3aMellaeT KallHeBsl nosjeBoH
wnar. AnbGHT B NMepPTUTOBLIX BPOCTKAX B GOMBIMHCTBE CAY4Ya4€B MO-—
MyTHeBwgil, T.e, TOXe NEJIHTH3IHPOBAHHLIH, XOTH W B HECKONbKO MeHb-~

" weft cTeneHH, 4eM MHKPOK/IHH.

AnbOHT HaXoaMTCH He TONbKO B BHOe NePTHTOBLIX BPOCTKOB., BcTpe-
YaeTcs NOBO/IBHO MHOI'O OTAE&/bHBIX, XOpowo ofpa3’oBaHHLIX TaGnu4ek
no 0,5 mMm B nonepeunuxke (¢ur, 22). 3ameTHM, 4YTO anLGUT B TaKHX
Tabnuykax GbiBaeT M NEJHTH3HPOBAHHBLIM, H COB @pPUIEHHO CBEXUM, NpH-
YeM OHHM HaxoAfTCA COBMeCTHO. AnbOHTH3auua NHGEHEepHTOBOrO CHe-—
HHTa NpoOo/IXAalachk, OYEBHAHO, HECKONbKO MO3AHee MNeJHTH3aUuH MHKPO-
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K/HHA, 3AK/M0YeHHbIX B HEM TepTHTOBLIX BPOCTKOB, & TaKke M HeKOTO-
poi wacTH oTaenbHelx Tabnuuek ansGura. Ha To, 4TO CymecTsoBA/M
no KpaiiHeli Mepe nBe reHepanu# anbGuTa M 4TO No3nHefRwas M3 HUX
cBusaHa ¢ nubGeHepHTH3auueli ropHofi mopoasl, yKaanipaioT Habmonasuwne-—
ca uHorna ToHkue (mo 0,3 MM) XHIKH COBepWEHHO NPO3pPavYHOro Cpe-
xero ansbutra C nUGeHepHTOM, NepecekalliHe T'OPHYIO NMOpoay BO BCeX
nanpapinenusax. Eme Gonee rtoukue (menee 0,1 MM) XHIKH OOHOIO
nubGeHepHTA O4YeHb YACTO MepeceKkaloT KaqHeBbi mMoneBodi mmar C nep-
TuTaMH ¥ Tabamukamu anvbhra. O6a nmoneBeIX wWnata 3ageck Bceraga
CH/IBHO MEeJIHTH3HPOBAaHBLI.

Hekoropsie o6pa3ausl NHGEHEPHTOBOr'O CHEHHTA NPeACTaBART B
CYWHOCTH yxe nubeHepHT-anbGuTOBYIO NMOpoay, Tak Kak HeGoJbLINX
Tabnu4ek cBexero anbbura B HHX TAK MHOrQ, YTO OHH TOJHOCTBIO
H/IH [OYTH IIOJIHOCTBIO BLITECHAKT MHKPOKAHH. HyxHO 3aMeTHTb, 4TO
B TAKHX MOopoAax pe/HKTHl NMepBoHAYa/IbLHOW rUNHAHOMOpPHOIEpHHCTON
CTPYKTYpPbl XOPOIIO COXPaAHH/AMCHL HECMOTps Ha To, 4T0 nubeHepuT B
HHX HaxoauTcs B Haubonee kpynumX (mo 0,2 mM) wewyhkax.

Jln6eHepHT HAXOAHTCH B ONHCHIBAEMBIX NMOPOAAX HCKIIOYHTE/BLHO B
BHOE ArperaToB Me/IKHX dHellyeK MeXny 3epHaAMH NOJeBOro mmnara,
Cy:.m no OYepTAHHAM TAaKHX arperaroB, MOXHO oOnpeae/leHHO CKAal3aThb,
4TO OHH ABAAIOTCH NcesaoMopposaMe mno Hedenuny., B Tex cnyuasx,
Korga HedenuH B NMepBOHAYANBHON MOpoAe HAXOOMICH B HMAHOMOPPHBIX
3epHax C KBAAPaTHLIME M ULIECTHYrOALHHIMH Ce4YeHHsMH, arperatse
nu6eHepHTa HMEeIOT COOTBeTCTBYIOUHE O4YepTaHHA. :

‘ BryTpenHee cTpoeHHe /HGEHEPHTOBLIX NceBAOMOpPdo3 no HedennHy,
dopMa ¥ pasMmepsl OTAENbHLIX Yewyeék Wne Tabamyex nubGeHepHTa B
pasueix wiandpax paanuyHsl. MHorna aTo cxonneHse CyGMHKPOCKOMH-
gyeckux (menee 0,01 MM), GecrmopsanoYHO pPACMONOXKEHHLIX Yellyex,

HO OGonbilell YacTHIO OTAeNLHbIe TAGMHYKE CMOAL B HAX XOpOWo
pasmauumel. Pasamepn: nocnepHEx xoneGmorcs or 0,08 - 0,1 no
0,2 - 0,3 mMm, Pacnonoxenue takux, Gonee KpynHeiXx Tabnudexk nube-
HepuTa B ncepaoMopdosaax obGuiyHO Takxke GecnopanoyHoe (¢ur, 23),
XOT"9 HHOrZA OHH pacnojiarawTca cybmapannensio 6a30NHHAKOHAY He-
denuna une obpaayioT panuanbHo-TafaHTyaThie CpPoCTKH, JInGeHepHT
pa3BuBajCs, O4YeBHAHO, He TO/MBKO METACOMATHYECKH B TBepaoM Hede-—
NHHEe, HO M BHINOJIHAN MYCTOTKH, O6GpasoBaBlIHeCs NpPH GLICTPOM Bbl=-
menaYyHpaHuu HedeauHa,

Jlu6enepuT B ncesaoMopdoaax He BCerna HaxXoOMTCH B BHAe Tab-
nuyek., Hepenko 3To H3aOMeTpHYeCKHe WIH OA)Xe KOpOTKocToa64arhie
3epHa, HEMHOI'0 YA/IHHeHHble B HalpDAB/IEHHH, NMepNeHAHKYNApPHOM chafi—
HOCTH. )

[lcepnomopdoasl no Hedenuny B noaaBnsiomeM 6GONbWHHCTBE Cly-
4yaeB COCTOAT M3 OOHOro NHGeHepHTA, HO MOXHO BCTPETHTh MeXay
TabjuYKaMH H HHble NPOAYKTH paapyleHus. Boabuwe#t sacTeo aTo
HepasaNHYUMEIll Monynpo3apadHelif arperar HAH THOPOOKHCI/HI Xejesaa,
oraenbHele Yewyhkn GypoBaro-3esieHOro GHOTHTA, 3epHBLILKH 3MHAOTA
H YNOMSAHYTEIe Bblwe Tabauuku anbbura,
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®ur. 23. JilubeneputoBeiit cuennt, Haubonee
THNHYHAS pasHoBuUAHOCTh. HepaBHomepHas
nendTH3AUHA KAAHeBOro MOJIeBOro Wnara H
Gecnopsao4yHoe pAaCHOMOXEeHHe 4YewyeK C/Ioas
B ncepnoMopgdosax no Hedenuny. O6p. 156,
y noporu cepepo-poctouHee n.X, Hukonmu
CKpeweHsl, yBen. 15

Hexoropas uacte nuGeHepHTa HAXOAMTCH B NOJEBOM lWNare B BuUAe
OTAeNbHbIX TablH4YeK HIH CPOCTKOB HeCKo/lbkuHX TabGanyexk. Tako#t pas-
HOMEepHO paccesHHul B ropHofi nopone nuGeHepHT BCTpedaeTcs Npe-—
HMYWeCTBEHHO B MOYTH HealbOHTHOHPOBAHHOM KAJIHEBOM IO/IEBOM
wnate, O TOHKHX XHAKax nubeHepuTa B MHKPOKNMH-IIEPTHTE Mbl yXe
yNoMHHANH.

Ontruyeckre cpoficTBa nubeHepHTa onpenensloTcd ¢ GoOAbWHM TpPy-
OOM M TONBKO B TexX cinyd4asx, Korga pasMepbl ero 4ewyek npeBbilia-—
‘ot 0,2 - 0,3 MM, Cpeannft nokasaTenb NpeloMIcHHS Nmul'éo;
-2V=10 - 23", .

F'uppookucnsl xenesa M ApPyrie HeNpo3apadyHiie MHHEpAanbl SBASIOTCH
B NHGEHePUTOBLIX CHEHHTAX BTOPOCTEeNeHHo#, HO BCe Xe MpHBIeKa-
med BHHMaHHe cocTapHON wacThio ropHo#t nopoast,. OHE pacnpenens-—
I0TCH He paBHOMepHo, a o6pa3ylT CKONIeHHs HA MecTe 3epeH LBeT-
HblX MHHEpalnoB, HECOMHEHHO, CYLeCTBOBAIIHX B NepBOHA4YaIbHOA mo-
pone. Takue CKONJIEHHS COCTOAT M3 MEJKHX, NMOYTH CyGMHKPOCKONMH-
YeCKHMX YACTHI HeNnpo3paYHbIX PYAHLIX MHHepaloB H YaCTHYHO MpocBe-
yuBapmux GypoBaThiX I'UAPOOKHCIOB Xeneaa., Koe-roe MoxHO onpe-
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nenesso pasanuyats Menaxkue (okono 0,01 - 0,02 mMm) kyGuueckue
KPHCTANNHKH MAarHeTHTAa H ﬂllpl{"l‘ﬂ.

MupuTu3auns HeKOTOPHIX NHGEHepPHTOBLIX CHEHHTOB 3aMeTHa HHOraa
naxe 6ea MHKpoCKona, xoTs B ofpasunax, B3ATbIX C MOBEPXHOCTH, NH-
pUT B GONBIWHHCTBe cly4aesB nepewen B AHMOHHT, OCTATKH NMHPHTA
B JIHMOHHTE YCTAHABJIHBAIOTCH M IpPH HCC/IeAOBAHHH AHWAHPOB H3 HaH-
Gonee oxeneaHeHHbX ofpaanos,

CnnomHsle CKONJIeHHs Henpo3apayHblX MHHEpPAa/ioB BCTPevYalTCH
BCe e peako, O6biMHO Ha MeCTe NepBOHAYANBHOI'O IBETHOrO MHHepa-—
1a HAXOQATCH T'pPYniel pa3po3HeHHBIX 3epHLILEeK pyaAHOro MHHepana
BMecTe € anbOHTOM M Hepas3AHYHMpIMH NMPOAYKTAMH PasaiioXeHHd,

M'MnpoOKHKCBl Xeleaa HHOrAA MPONHUTHIBAIOT BCI COpPHYIO NMopoay
no TpemnHaM MeXxny nonepownaToBbiMHA 3epHaMH.

KopyHa sBnsercs o4eHb HeoGbIYHbIM MHHEpAaNoOM ANd mMeNoYHbIX
nopoa Boobue, W MogBJAEHHE €ro B 3THX NOpoAax 3aciyxHpaeT noa-
po6Horo paccMmoTpenus. O6pasusl KOPYHACOAEPXAWMX NMOPOA BIATHI U3
OTNenbHLIX BEIXOAOB B HWXHeld wactu nora Awun-Cait, BaaumooTHowe-
HHS 3THX Nopod C HedelHHOBEIMH M NUOGEHepPHTOBBIMH CHEHHTAMH H
APYrdMH TFOPHBIMH NMOpofdaMH HesCHul, MHKpPOCKONHYecKoe H3y4YeHue
KOpyHACOAepXKAallHX NMopoa NMOoKa3sBaeT, YTO OHH HMET pas3nH4Hbli
o6nuK, HO BO BCEX HHX eCThb MHoro obmero., 3To ceoeobpa3Hbie
nopoasl, @ B THIHYHLIX NMPeACTABHTeNdX /IHOEHEPHTOBEIX CHEHHTOB,
COXpaHHBIWUX THNHAHOMOPPHYIO CTPYKTYPY CpeNHE3epHHCThIX Hede-
NHHOBBLIX CHEHHTOB, KOPYHA He oOHapyxeH,

Yame Bcero otneilbHsle Menxkme (0,1 - 0,2 mMm) 3epHa kopyHna
nonaganuch B KPYNHO3EpPHHCTHIX, MOYTH MOHOMHHEpAaNbHHIX MojeBowNna-
TOBBIX Nopoaax c aanorpuomopdHo#t crpykrypo#t. Kanueswit nonepoi
WNAT B HHX CHJABHO NMEeNUTH3HPOBAHHLIH, MAKPOCKONHYECKH PO3OBLIN.,
fABHbix ncesnomopdos ua nubeHepura no HedenHHY 3AeChb NMOYTH HeT,
B NMpOMEXyTKax Mexay KpynHuiME (no 3-4 MM) NMoseBoOWNAaTOBLIMH
3epHaMHM HAXOAMTCH rpaHynuroBelil arperar meénkux (mo 0,1 mMm)
OKpYr/lbiX 3€epHBILeK MojeBoro wmara @ rabnuyek nubeHepHTa OYEHB
HeNpaBUNBHON QOPMBI H pasHbX paszMepoB. J/IuGeHepuT B 3THX ydacT-
Kax MHOraa pacnpeneneH paBHOMepHo, HHoraa ofpasyeT CKOMNEHHS.
[TonepownaToBsie 3epHLILKA HepelKo HAXOAATCH B BHAS NOHKHAHTOBBIX
BK/IloyeHut B Gonee KpynHeiX Tabnuukax caoabl. XapakTepHo, 4YTO
BMecTe ¢ nMGEHEepPHTAMH Koe-rae BCTpe4alTCs TabaHYyKH 3e/1eHOBaTO-
6yporo 6uorura. OTnenbHble 3epHa KOpyHAA TOXEe HAXOOAATCH B 3THX
rpaHynMTOBLIX Yy4agTKax,

B mgpyrux cny4aax CTpyKTypa KOpYyHOCOAEPKAWMX Mopoa NpHbmu—
Kaetca kK nopdhUpoBHAHOH HAM MO KpaijiHe#t Mepe K KpunToBofi, TAK Kak
FPaHYNUTOBLIK arperaTr sgeck yxe npeobnanaeT,H KpylHbe 3epHA
NOJIEBOro WMNATA OKA3LIBAITCH Pa3o6ueHHLIMH H HMeloT BHA nopdupo-
BbIX BKpanjeHHukoB. HacrosmuaMu NopdupoBBIMH BhlAeNeHHAMH HX BCe
Ke Henbas HA3BATh, TAK KAK O4YEepTaHHS HX OYeHb HeNpaBWIbHLIE H
rpaHy/IuToBas OCHOBHAH MacCCa B BHAEe BeTBAUHMXCH XHIOK NMPOHHKAET
BHypr TAKHX KPYIHBIX MONeBolNaToBLIX 3epeH,
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[MenuTH3auua Noleporo IMNAaTa B KPyNHLIX 3epHax o4YeHb CHNbHad,
HO ‘HepaBHOMepHas., B rpanynurTopo#f Macce noneBofi wnaT MecTamH
cnabo NeUTH3IUPOBAHHLIN, MecTaMmu coBepweHHo cpexiil. [lonepo#
WHAT 30eCh HCK/MIOYHTEeNbHO KalHeBRwll; anbGHT He nomanancs HU B
onHoMm unede. /IuGeHepHT pacnpeneneH HepaBHOMepHO, B HEKOTOPbIX
YQQCTKBK ero HeT CcoBCeM,. =

KopyHo HaxofAHTCH TOMBKO B PpaHyAHTOBOR Macce H pacnpenenex
Gonee unM MeHee paBHoMepHo. Ero ornenbHble 3epHa pasHbiXx paame-
pos (ot 0,2 no 1-2 MM) HaM CPOCTKH MeNKHX 3epeH HepeaKo okai-
MAeHs MenbHahWwHMH jewyhkaMu nuGeHepHTa naxe Toraa, Koraa Ko-
pyHA HAXONHTCA B Macce CBEXHX MOACBOWMATOBLIX 3EPHLILEK, Mexay
KOTOpPHIMH HeT nubenepura. PopMa 3epeH KopyHna o4eHb HeNpaBUlIb—
Has, HHOr[a pewWeTOoBHAHAs H3-3a OOHNHA MOHKHIMTOBLIX BKiOYeHHi
nonesoro wnara. 3epHa c Gonee uwiH MeHee MPABHALHGLIMH KPHCTaN/10—
rpapuYeCKHMH OYepTaHHAMH BCTPEYalTCHd O4YeHb peaKo.

KomayecTBO KOpyHOa B pa3HbiX waHpax pasannyuo. MHorna o co-
crapnseT okono 25-30% Bcero ofbema ropHoft nopoasi.

BMmecTe ¢ xopyHaoM H nuGeHepUTOM B T'PAHYNHTOBOW MMOJEeBOWNATO-
BOH Macce MOCTOHHO BCTPEYAaTCH OTAe/bHbe TaGnH4ikH 3eneHo-Gy-—
poro OGuormra pasMepom He Gonee 0,1 - 0,2 mm,

Takne GoraTele KopyHnoM nuGeHepuToBble “nopgups” Mol MHKpo—
CKONMOM O4YeHb NMOXO0XH Ha KOPYHAoBbIH HepellMHOBO-CHEHHTOBLIA Nopdup,
onucauuuiit A, H,3apapuuxnm (19368) B ero mepeoii crarke O WENOYHBIX
‘noponax Wwuma, B kopyHAOBOM HedenHHOBO-CHEHHUTOBOM Mopdupe ka—
nueBblit nMoneBolt wnar B KPYNHuIX 3epHax (Ao 5 MM) Takke CHIbHO
W HepaBHOMEpHO nenuTu3aupopaH., OuepraHus 3THX 3epeH B ofmem
unuoMopdHbie, HO MO KpasM €CTh BPOCTKH MeJIKHX 3epeH OCHOBHOM
Maccel, © KpOMe TOoro mnocjielHHe B BHOAE HEpPe3Ko OYepHeHHLIX XHIIOK
H neno4YekKk HHOraoa nepecekalT MNOoneBOWNATOBLIE BbiAe/leHHH.

OcHoBHAsi Macca HMeeT IPaHyIHTOBYI0 TOHKO3EPHHCTYIO CTPYKTYPY
c paamepoMm 3epen 0,1 - 0,2 MM u meHbwe, B ornuyue oT oCHOBHOM
Macchbl KOPYHOOBbIX NUOEHepHUTOBLIX MOPPUPOB OHA ' COCTOHT LEIHKOM
M3 3epeH CBeXero, HeNeJUTH3INPOBAHHOI'O Ka/lHeRoro NojeBoro uunara,
Hedenuna u Gyporo Guorura, KopyHn paBHOMepHO pacnpefefeH B sToilt
rpaHyndTOBOH Macce, H XapakKTepHo, 4TO TO/bBKO BOKPYr €ro 3epe
HIH CPOCTKOB HaAGnionaloTcs NelUTH3auds Noneporo wnara H rabnuy-
ku GecuseTHol cnioan (nuGeHepura),

Cosapnaercs BneyaT/eHHe, 4YTO 3epHa B CPOCTKH 3epeH KopyHAa
npeacTaBNAlT KAKHe-TO OCTATKH, 4 Macca M3 Chexero KallieBoro
nojeporo wnarta 4 Heebemma BbITECHHAET TY MAacCy U3 NeJJUHTH3HpPOBAH-
Horo nojseporo wmnara ¥ nubeHepura, Koropas NpeoGnagpaeT B KOpyH=-
noeblXx nubeHepHToBLIX Nopdupax. HedenuH B MenkKuX 3epHbLIKAX CO-
BepleHHO CBeXHi naxe BONU3H CkonneHu#h Kopyuna, nubGeHepura u
NenuTH3UPOBAHHOIO MOAEBOro Wnara. 3epHbillKH HepennHa MOMHO
7erKo y3HATh [0 noxasaTeqio npenomineHns W Gonee unm MeHee npa-
BHJIBHLIM WECTHYrONBHEIM H KBAAPATHBIM paspeaam,

[TosBnenne HedenuHa B KOpPYHACOOepXaWHX Noponax obycinoBnexo,
KaK HaM KaxeTcs, nalbHedllMM pa3aBHTHeM I'paHy/JIHPOBAHUS H Nporpec-—
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cuBHOro Meramopdpuama nuGEeHEepPHTOBLIX CHEHHTOB, T akoe Npeanofioxe—
HHEe O MPOHCXOXAEeHHH KOPYyHOOBHIX Hede/JHHOBHIX nNopdupoB craenyer,
KOHEYHO, elle NMPOBepHTh, H3YYHB B3AHMOOTHOIIEHHS TOPHHIX NOPOA H
uccnenoraB Gonblie nerporpadHdecKoro MaTepHana.

KopyHa B OmHCaHHbIX Nopogax GecuBeTeH M TOAbKO B PeAKHX Chay-
yadx HMeeT HepaBHOMEpPHYIO NMATHHCTYK OKPACKY H SACHLIA N/IEOXPOH3M,
Oxpacka no Np xenromaro- unu kpacHopato-6ypas, mo Ng=Nm
KopyHa GecuBeTeH, )

KopyHn onHooceH, oTpHuareneHd, 6e3 ontu4eckux anHomanufi, [loxa-
3aTeNd Npe/lOMAEHHdA, ONpefe/leHHble HMMEpPCHOHHBIM MEeTOoaOM:
Ng=1,767 £ 0,002; Np = 1,758 £ 0,002; Ng-Np = 0,008 - 0,008.
B Tex waudax, rage BCTPEHAIMCh EeNHHHYHbIE 3epHa KOpyHNa, B LIeHTpe
OHH pasnoxeHsl B OypoBaToe NOAYNpo3padAoe H3OTPONHOEe BelecTBOo,
npHpooa KoTOporo HesicHa,

SnHAOT M MENAaHHT BCTpPeHYa/luCh COBMECTHO B HeCKONbKMX wiudax
nubeHepHTOBLIX CHEeHUTOB. He Bri3niBaeT HUKAKHX COMHEHHH, 4TO Me-
JIAHAT B STHX T'OPHBEIX MOPONAX SBAAETCH PEHKTOBBIM MHHEPANIOM,
COXpPaAHHBUHMMCSH MPH JHOGEHEePHTH3AUKH CpeAHe3epHHCThIX HedenHHOBLIX
CHeHHTOB, TOraa Kak SMHAOT - MHHepan MeTaMmopduueckuit, o6paso-
BABWIKIICA 3a CYeT pAa3/0KeHHs MepBHYHOrO IBeTHOro MHuHepana (am-
¢ubona HnM MHPOKCeHA).

MenaHuT COXpAHMJICH MOJHOCTbI0O H COBEpUIeHHO Takoifl xe, Kak B
HedenuHoBPHIX cHeHurax. Okpacka ero, xenro-6ypas, Gonee rycras B
ueHTpe 3epeH, 3epHa nu60 NOBONBLHO NPABHIBLHLIE, OKPYIVIBIE,C XOpO—
o BUAMMON 30HANBHOCTBLIO, NHG0, HAOG0OpPOT, O4YeHb HeNpaBHIbHEIE,
KCeHOMOpdHbIe MO OTHOWEHHIO K 3epHaM I[oleBoro mmnara H nubeHe-
puTOoBbIM ncepaoMopposam no Hedenuuy. [lockonbky B CpenHeaepHHC-
TeiX HedpeNHHOBLIX CHEHHTAX I'paHaT 4acTo cpacraetcs ¢ ampubonom,
NOCTONLKY B ONHCHLIBAEMBIX MOpoAaX €ro MOXHO BHAeTE B CPOCTKax
¢ snupotoM. Koe-rge B CKOIEHHSX 3MHAOTA HAXOAATCH Xopowo obpa-
30BaHHBI® OKpPYIr/ble 3epHa rpasara,

SnuaooT pa3pUBaeTCd IIABHEIM 06pa3doM Ha MecTe MepPBHYHOrO
npeTHoro MuHepana. Arperarsl ero menkux (mo 0,2 - 0,3 mMMm) sepen
npeactrapnaioT coboii oueBuaHsie ncesaoMopdossl Mo ampubony m coxpa-
HH/IH OYepTaHHd ero 3epeH. Menkue 3epHBIUKH SMHAOTA PACHONOXEHbI
B 3THX Ncepaomopdozax He GecnopanodHO, & HMET HeCKOJLKO yalu-
HeHHYI0 $OpMY H OpPHEHTHPOBAHEI B HANpAaBJIEHHH OCH NpH3MbI aMpubona,

B nceenomopdozax H3 anugoTa nNo poroeoli o6MaHKe WHoraa BHOHEI
penuKThH TPellUH NpH3MaTH4YeCKol cnakHocThm amdubona, Tak Kak mo
STHM TpellHHAM pAa3BHBalOTCHA IHAPOOKHC/HI Xejle3a W HeompeneinMble
6ypble NPOAYKTEHI PA3JIOXKEHHd, ‘

Snupoor GJH30K K KIWHOULOH3HTY. [IBynpenomnenue ero He Gonee
0,020; v 900. B ceuyenngx, 6GMH3KHX K H3O0TPOMHLIM, SCHO BhIpaxe—
Hbl aHOMAajbHple, CHHHE HBeTa HHTeppepeHuun. MuHepan coBepuIeHHO
6ecuBeTeH W MMeeT MNOKa3aTenb Npenomnenns okoao 1,723 £ 0,005,
KpHCTanmmyeCKH-3epHACTLIH ArperaT SMHAOTA YACTO MOCTelNeHHO nepe-
XOoOHT B Gypsift monynpo3pauHblf CKPLITOKPACTANIHYECKAH COCCIOPHTO-
noaobHelt arperar, OTroenbHble 3epHBIUKH 3NHOOTAa Kak Gbl BhipacTalior
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U3 3Toro arperara. B HekoTopsX nceepomopdposax BMecTe C 3MHAO-
TOM H coccloputonogobHolfi Maccolt HaxoOaTcd B HeBONLIIOM KOIH-
yecTBe NUGEHEPHT H,MO-BHAMMOMY, UeonuTsl (?).

3NHOOT H COCCIOpPHTOMONOGHOE BEWEeCTBO HAXOAATCS HE TONbKO
Ha MecTe UBeTHOro MHHepana., YacTb anuooTa paccesHa B BHOE BKIIIO-
yeHu#t Menkux (0,1 - 0,2 MM) 3epeH HenpapHabHOK PopMbl B Kanue-
BOM MOJIEBOM lLIMTaTe BMECTEe C OTAe/IbHbIMH TablIHYKaMi HIH CPOCTKAMH
Tabnuyex nubeHepura. Bypeiit, monynpoapauneif cocciopuTononobHsri
arperat BXOAHT B cocTas ncesaomopgos no HedenuHy. HHoroa srto
TO/NBKO OTAejbHble KOMOYKH B Macce nubeHepHTa, a HHOraa oOH Hano-—
JIOBHHY BhiTeCHfeT nubeHepuT. XapakTepHo, 4YTO B TexX ciay4asx, Kor-
Aa COXPaHH/ACS MeJaHHT H pa3BHBAeTCH 3MHAOT, NMoaepoll wnar Gonbuwe
BCero MOXOAHT Ha MO/eBOH wWNar CpeNHe3epHHCTHIX He(Pe/HHOBLIX CHe=-
HHTOB., MecTaMH OH NMOYTH HEe NeNUTH3HPOBAH,

B onHom o6pasue nuGeHepHTH3IHPOBAHHOrO CHeHHTa, Gea nmceBgo-
mophoa mo HedenHHy, SNHAOT HAXOAMTCH B AOBOABHO GONBWOM KOJH=
yecTBe, obpasya GeCnopaao4YHO-3epHUCTHIE CKOMNMNEHHA Mexay nole-
BOWIMATOBLIME 3€pPHAMH. DTH CKOMJeHHS OTHOCHTENILHO KpymHele ( mo
5 MM), a oTaenbHble 3epHA 3MHOOTA B HHX AocTHrawT B aauHy 0,5 MM,
Bo MHOruXx CkomneHHsX BMeCTe C 3MHAOTOM €CThb OTAe/lbHbie Kpyl-
Hete (Ao 0,3 - 0,5 mmMm) Tabnuyuku nuGeHepura.

KanbuuT BXOAMT B cocrap ncesgomMopdoa no HedenMHy B CHIBHO
anbﬁnrnanposanaom HHGEHEPHTOBOM CHeHHTe HJIH, BepHee, B nubeHe-
puT-anbbuToBoi NMopone. 3epHa ero HeGonbwHe (oo 0,1 mMmMm), Gea
MOJIMCHHTETHYECKHMX ABOHHHKOB CKONbXeHH#a. XOpollo 3aMeTHa NCeBao-
abcopbuuga, OnpeneneHHeli HMMEePCHOHHBIM METOLOM CpedHHH MOoKa-—
sarens npenomnesus Nma 1,660 £ 0,003,

CTpykTypa nuGeHEepHTOBBLIX CHEHHTOB

JlnGenepuTOBHIE CHEHHTH 06pPa30BanHCh NMPEHMYMECTBEHHO M3 Cped-
HEe3epHHCTHIX HedelMHOBEIX CHEHHTOB C THIHIKOMOP(OHO3EpPHHCTOH
cTpykTypoit. MoXHO CuHTaTh, YTO 3TA CTPYKTYPa MOJIHOCTbIO COXpa-
HEMach W B NHGEHEPHTOBHIX CHEHHTAaX, XOTd, CTPOro rosopd, CTPYKTypa
3THX [OpPOA YXe 4YacTH4YHo ncesaomMopdHas. [IpucyrcTBHe 3nechk NCeB-
poMopdoa u3 nubeHepHTa BMecTO 3epeH Hede/lMHA Majao OT/IHYaeT 3TH
nopoasl OT. HehelIHHOBLIX CHEHHTOB B OTHOWIEHHH CTPYKTypei., Paannu-
HOe CTpOeHHe 3THX nceBAoMopdo3 eaBa JH cAeAyeT CYHTAThE CTPYKTYyp—
HO#t ocoBeHHOCTBIO TOH HIM HHOM ropHO#f mopoasl B LEJIOM,

HecomHenHo, Gonbliuil HHTepeC MNpeoCTAaBAAIOT CTPYKTYPH TeX J1H-
GeHepHTOBBIX CHEHHTOB, B KOTOPLIX HeT SIBHbIX NceBAOMOP)O3 Mo He-
denuny. 3TH nopoasl MoraH obpasopaTbCsa NHG0 H3 WENOYHBIX CHEHH-
TOB, NH60 B peaynbTare nocjaeaywuwed nNepekKpUCTANIH3ANHE THIHYHBIX
nubGeHe pHTOBLIX CHEHHTOB, HO He BCerga 3TH OBa CAy4Y8d MOXHO pas-—
NHYHTE.

AnnorproMopdHO3epHACTAs CTPYKTYpa, YC/OXHeHHas MeTacoMaTH-
YeCKHM DA3BHTHEM /UGeHepHTa - XHUIKAMH, MHe31aMH ¥ APYrHMH
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CKON/MeHHAMH Henpapunbho# ¢opmel, xapakrTepha, NO-BHAMMOMY, .4
ropHeix nopon, ofpasopaBWHXCE HA WE/NOYHLIX CHeHHTOB Gea Hedeau-
Ha, OueBPHAHBIe SB/eHHA NepeKpHCTaMIH3auud nubeHepHTOBLIX CHEHH-
TOB M o6pasoBaHHe B HHUX I'PAHY/NHTOBLIX YYACTKOB Mbl YXe BHOENH
B KOpyHACOOQepxaWux noponax. [lono6Hbie CTPYyKTYpbl, BO3MOXHO,
fonee WHPOKO pa3BUThHI, YeM 06 3TOM MOMHO CYAUTHE M0 HMelleMy-
Cg B HalleM paclNoOpsiXeHHH MarepHany.

JluGeHepuTOBLIE CHEHHTOBbLle NMoppupbl NOBONLHO pasHoobpasHbl noa
MuKpockonoM. Ecnn nu6GerHepuTH3AaUKH Noapeprancs HedeIMHOBO-CHEHH-
ToBbllt mopdup ¢ runupHoMopdHosepHHCTON CTpyKTypolt ocHOBHON Mac—
Chbl, TO CAedbl 3To#f CTPYKTYPbl NPEeKpacHO COXPAHKKTCH H B NHOEHe-
PUTOBOM CHeHHTOBOM nopgupe, Korpa ocHoBHas Macca nepeoHayvainb-
HOW moponsl WMeeT CTPYKTYpPY, G/H3KYI0 K IpaHyJHToBOl, JHOGeHepHT
He ofpasyeT #BHbIX nceBaomMopdo3 nMo Hede/iHHY, a paBHOMepHO pac-—
npenesgeTcd CpeaH 3epeH,
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lnapa 8, MHTPY3WUBHEIE H XWJ/IbHBLIE MOPOALI .
WUMMCKONO MACCHMBA (MPOOOJ/DKEHHME)

ejouHble rabbpoHaHke M He KHe IMejo4YHble TOPHbLIe NOpOAk!

OnHolt U3 caMelx 3aMeuaTelbHEIX oCofeHHocre#t Mmumcxoro mesmou-
HOI'O MACCHBA gBIfeTCH TO, YTO B HeM B aCCOoUHANHH C HedeNHHOBHI-
MH CHeHHTAMH HAXOAHMTCH GONblUIOE YHCIO OpPHrHHANBLHBIX THMOB rop-—
HEIX Mopoa. BonbWIMHCTBO H3 HHX HYKHO CHYHTATH ME/IAaHOKPATOBLIMH
wenoYHbIMA ra66pouaHEIME MOPOAAMH, HO HEKOTOPbIe OTHOCATCH K
rpymie nefKoOXpaTtoBslX $enbAuwnaTHAOBLEIX IOopod.

Bce, peakue Boo6Gume, menouyHsle IOpHeIe nmoponsl ofpaayloT HebGonb-
wHe Tejna cpenu HedeHHOBHIX CHEHHTOB, HO H3-3a NNoXol o6HaMeH-
HOCTH B GONbWHHCTBE Cllyuaep Hejb3d HHYEro CKasaTh HH O ¢dopme
STHX TeNl, HH O B3AUMOOTHOWEHHAX NAHHEIX NMOPOA C HedeMHOBLIMH
CHEeHHTAaMH,

MuKkpockonuyeCkoe H3yueHHe BCeX OPHIHHaNbHBIX WeNoYHsIX Mopoa
HumMa noka3biBaeT, YTO OHH HMET, MO-BHAHMOMY, Pa3/IHYHOE NpPOHC~
xoxaeHne, CymecTbByeT no KpafiHell Mepe OBe rpynnsi 3THX Nopod.
Oneu H3 HHX, HMeloulHe COCTaB pOroBoOGMAHXKOBOrO WOHKHMHATA, Hede-
NUHOBOrO MWOHKHHHTA M MOHMYTHTA, SBNfIOTCHd MO CYWeCTBY AepHBaTa-
MM HeDeJMHOBLIX CHEHHTOB, B TO BpeMf Kak npyrue (MOHUOHHTHI,
3CCeKCHTHI H KEeHTAa//IeHWThbl) OTHOCATCS K Gojee Mojonofl HHTPYIHH
M N0 COCTaABY H HHEIM NertporpadHyecKnM 0CoGEHHOCTAM pPe3Ko OTH-
4alTCA OT HedeNHHOBBIX CHeHHTOB., Takoe pasfelieHHe yKas3aHHbIX MO=
poOOo YC/OXHSeTCA TeM, YTO CpedHd MOHIOHHTOB H 3CCEeKCHTOB BCTpeya—
I0TCH PA3HOBHAHOCTH 6e3 MIaruoknasd, ABAAIHecHd YyXe NRPOKCeHO-
BbIMH WOHKHHHTAMH, &-Cpead poroBooGMAHKOBLIX WOHKHHHTOB €CThb
PA3HOBHAHOCTH, COAepX&mHe NAarHoKnas H npEfiopkaloumecs TeM ca-
MbIM K MOHULOHHTaM. Kpome ToOro, HEKOTOpbHIE OPHI'MHAJIBHbIE WENOYHbIe
nopons! (KOHrpeCcCHTHI, peprycuThl 4 GOpPO/NAHHETHI) HE MOryT GBHITH
OTHeCeHbl K Kakoi-nn60 H3 ABYX YKA3aHHbIX rpynm.

Poroboo6MaHKOBEIe WOHKHHHTBI

Ha wmenounsix ra6épounaHbix nopoa -HwaMa aTH nopoasl ABAKIOTCH,
No-BHAHMMOMY, CA&MLIMH pacnpocTpaHeHHeIMH. BcTpeuanuck OHH raae-—
HeiM 06pasoM B ceBepHON 9YacTH MAaccHpa, raoe GuIM Npoc/iexeHsl B
BHAEe Y3KHX "nosoc” cpend CpedHe3epHHUCTHIX HedenHHOBLIX CHEHHTOB.
llspuHa TaKHX NONOC He MpeBLIAeT HEeCKO/NLKHX MeTpoB, H NpoXoaAsT
OHH COTJlacHO C NHpeKTHBHOM cTpykTypo#l Maccuea B 3aToM MecTe, B
caMHX POroB0OGMAHKOBBIX IIOHKHHHTAX OTYeT/IHBO BHAHA TPAXHTOMO-
HOCTB B TOM Xe HanpapneHuu, Bce aTo nosmonser cuuTaTre Tena
WOHKHHUTOB WAHPOBLIMH OOpPA30OBAHHAMH HJIHM BO BCAKOM CNYy4yae HH=-
TPy3uaMH, CHOPMHPOBABWHMHCH MOYTH B OAHO BpeMd C HedeNHHOBLIMH
CHEeHHTaMH.

Makpockonu4eckn poropoobMAHKOBLIE WOHKHHHTH NpeacTabBisioT
coboit CpeAHe3epHHCTHIE ME30KpATOBbLIE MOpPOdsLl, COCTOAWHE H3 Tab-
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nuTHaTeiXx 3eped Genoro waM poaoparo-Gesioro moneBoro wnaTta H yep-
HOro npeTHoro MuHHepana. [lonepomnarossie Tabauuel uMmewT ot 0,5
ano 1 MM B TOMUMHY u A0 5-8 MM B nonepeunuxe, bnaropaps mx
cybnapannenbHOMY PACNOJIOKEHHIO BO BceXx ofpasanax HabGnionaercs or-
YeTnupas TPaAXHTOHAHAs TexkcTypa. LiseTno#fi MHHepan HAXOOHTCH Mex-
[y MOMeBOWNATOBEIME TaGIHIAMH, H MAKPOCKONMHYECKH KAXeTCH, 4To
oH Gonee kceHoMoppeH, OTIHYHTEH POroByK OGMaHKY OT NMPHCYTCTBYIO-
wero B ropHoft nopoge nupokceHa 6ea MHKpockona tpyaHo. OGmee
'KONMYeCcTBO LUBEeTHHIX MHHEPA/IOB B POroBOOGMAHKOBBIX WOHKHHHTAaX
Konebnercs oGeidyHo B npenenax 40-50%, Ho HHoOrna yMeHbllaeTcs o
30-35%. Taxkue nelKoKkpaToBble THNbI GNU3KH YXKe K WEN0YHbIM CHe-
HHTaM.

[Mon MHKPOCKOMOM BHAHO, YTO IIABHLIMH MHHEpalaMHM B ONHChiBAe—
MEIX IOPHBEIX NMopoaax s#BAAITCSH KanueBslt moneBolf wmar, naaruioknas,
poropag o6MaHKa H MOHOKNHHHuI# nupokceH. [lnaruoknas scTpedaercs
He BO Bcex of6pasnmax. AKUeCCOpHbIe MHHepaisl' NpeAcCTaBleHbl MarHe-
THTOM, anatutoM H cpeHoMm. B enHHHUHBIX Cly4asax BCTpPevYalTCH
nceBnoMopdo3bl M3 CEpPUUUTA, NMO-BHAMMOMY, MO NAACHOKIA3Y HIH,
MoxeT 6mTh, Mo HepenuHny. KonudeCTBeHHOE COOTHOWEHHE TIIABHBIX
MHHEpAaJIOB HeNoCTOSIHHO.

ﬂal-mme KDJ'IH‘IECTBBHHO—MlﬂiepaﬂbHO[‘O noacyeTa, npopegeHHoro B
apyx wnudax, cneayomue (B %):

lnaruoknas 17,03 9,93
Kanuepert nonepo#t wmmar 41,71 48,87
[Tupokcen 20,82 13,83
Porosas ob6manka 13,83 21,46
Buorur 0,23 =

MarueTur 0,98 1,44
Anatur 5,30 4,66

Kanueppiit moneBoll mnaT HaXooHTCHd B TaBGIHTHATHIX 3epHaX pasMe-
poMm Goabweit wacteio 0,5 x 2-3 MM, lllupoko pacmpocTpaHeHsl NPOCTLIE
kapncGanckue npoftHuMkH, XapakTepHO MONHOE OTCYTCTBHE MepPTHTOBLIX
BPOCTKOB M HepapHOMepHAas, MeCTaMH [OBO/LHO CHAbHAS NeNHTH3AaUHA,
Kanuepriit nonepoit wnar sBngeTCs MHKPOKAHHOM, XOTd B MOAABIAIO-
meM GONBUMHCTBE CAy4YaeB OH COBEpUEeHHO OAHOpoAHmI, 6ea "MHKpo-
KNHHOBO# peweTkn”. B HeKoTOpelX 3epHaX Takas peleTKa HeOTYeT/IH-
BO BHAHA, HO He BO BCEM 3epHe, 4 TOAbKO OKOJO IpPaHHLbl C COCeOHHM
3epHOM nupokceHa, Mccnepopanus Ha $enopoOBCKOM CTONHKE NOKASbI—
palor, yro Ng ofpaayer yroa no 15% 1 (010) - nnockocTeio cpacTa-
HHY Kapnc6agckux apoliHukoB, B HeKOTOpHIX cinyYadax yCTaHOBJeHAa
30HaNBHOCTh KAa/HeBOr'o MOJIeBOro WNATa; y3Kas NepHdepHYecKads 30HA
MMeeT HeCKO/bKO HHYIO ONTHYecKyk opuentuposky (yron Ngl(010)
Gonbuwe, no 17-18°),

[lnarnoknas npuCYTCTBYeT BO MHOLHX CAy4YasX, 4YTO OT/AHYaeT
paccMaTpuBaeMbple MOpOAbLl OT THMHYHBLIX WOHKHHUTOB, [lnaruoknaa
MOYTH MOMHOCTBLIO 3aMelleH CepHUHT-MNeJHTOBLIM arperatoM, H B
GONbIWHHCTBE Cly4aeB BHAHLI YXe TONbKO nNcepaomMopdoss! Mo ero
menkuMm (no 0,05 mMMm) undomopdpHbIM 3epHaM. MHOrHe H3 HHX sB/Ns-
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ITCH NMOHKHIUTOBBLIMH BKIIOYEHUSMU B KpPYINHBIX 3epHaAX KanHeBoro Mno=
neporo mmara. O cocrape IIaruoknasa H3-3a €ro pasiioKeHHOCTH
TpyAHO CKasaTk 4To-nubGo onpeneneHHoe,

MOHOKNUHHBLIE MHPOKCeH o6pasayeT M3OMETPHYECKHe HIH KOPOTKO-
cronbyaToie sepué paamMepoM A0 1=2 MM, NOYTH BCEerga OKpYXeHHble
peakuuoHHo#t kaiiMoli M3 poropol of6manku. Yacto HaGnwonaworcs
TONLKO OCTATKH MOHOK/IHMHHONO nupokceHa B am¢uGone. OHH HMeloT
OYeHb HelpaBUNBHYI GOPMY M pa3Hbie pasMmepbl. MOHOKIHHHBbIA MH-
poKCeH 4acTo o4YeHb HeonHopoaeH, MHorna nHaGniopnaerTcs apHaa 3o0-
HaAIBHOCTB poCTa, NpHYeM B UEeHTpe KpHCTajja HaxoOoHuTCs 6ecupeT-
Hpit nupokcen ¢ +2 V.= 58-680", a no kpasM cna6o-3eneHoBaTkil
no Ng,c+2V =64-66°. Yron noracamus cNg rakxe HaMeHsieTcs
or 468 (B uentpe) no 53° (no kpaam). [ABynpenomneHnue NOYTH He
uamenserca: Ng-Np = 0,020 -0,022. Ouenb CHAbHAS W HAKIOHHAS
OUCnepcHsa yria OonNTHYeCKHX ocef: r> v. SECHBQTHh[ﬁ NMUPpOKCeH
HepeaKo HaxoauTcsi B cnabo-3eneHoBaToM B BHOe OCTATKOB, T.e.
HeCKONbKHX Y4Ya4CTKOB HelnpaBuiakHo# dopmel, Cpennu#t nokasarens
npenoMieHns MUPOKCEHa M3 ueHTpa kpucrannos: Nm = 1,702 £ 0,008.
p Cyﬂﬂ no ONTHYeCKHM CBOHCTBBM, NMHPOKCEeH B LUEeHTpAal/lbHbIX Ya-—
CTgX 3epeH dBpiadeTCsd. ABpruTomM, a no KpaHM OH COOEepXHT YXe HeKO=—
TOpOe KOJMHYeCTBQ 3IrHPHHOBOI'O KOMIIOHEHTAa.

PO!"OBBH obMaHKa B OMHCLIBAEMBIX noposnax HaxoOHTCH He TOJBKO
B BHOE peakIHOHHLIX KaifM BOKPYr 3epeH NHPOKCeHa, HO IaBHBIM

- o6pasoM B OTAeNBHEIX 3epHAX, Pe3KO KCeHOMOP)HBLIX NO OTHOUWEHHK
K noneBoMy wmnaty, B Takux 3epHax HaAxoOdTCH OCTATKH MHPOKCeHa
HenpaBu/ibHOH ¢GoOpMbl H MOHKHIWTOBLIE BKIOYEHHS MENKHX HAHOMoOpd-
HBIX 3epeH 3TOro e MHHepala. AKUeCCOpHbple MHHepansl ToxXe obpa—
3YIOT BKIIOYEeHUd B poropoit obmaHke,

Poropas o6manka BCeraga rycTo okpamleHa k nneoxpoupyeT. Okpac-
ka no Ng Ttemno-senenaa (22-23pl), nourn menpospaunas no Nm u
aenenosato-xenraa (1ne-1 pe) no Np. Cpennuit nokasarTens npenom—
nesns Nm =1,69 - 1,71; Ng-Np = 0,020 - 0,022; -2V =80°; cNg =
=17-18° .

" MarseTuT BCTpeuaeTCs B BHOe H3OMETPHYECKHX 3epeH HeNpaBHilb—
Ho#it ¢opmer okono 0,1 - 0,2 MM B monepeunuke,

Anarut Ha.'KO.C_lHTCﬂ BCcerna B Buae MHOI'OYMHC/IeHHLIX, He OYeHb
YAMHHEHHBIX, XOpOWO O6CPa30BAHHLIX WECTHrPAHHLIX NPHSMOYEK pas—
Mepom po 0,1 MM, -

Coen nabnonancs B eAMHHYHLIX 3epHAX M TONBKO B TeX PA3HOBHO-
HOCTHX MOpOAbl, KOTopeie ocobenHo Gorarsl poropo#t o6MaHKO# u
IHOo4YTH He coaepxar IMHpOKCeHa.

Bropuunsle MHHepanel, KpOMe YNOMSHYTHIX Bpllle NeJHTOBBIX Yac—
THI B KalHeBOM NOJIEBOM WINATe H CepPHUHTE, OGLIYHO OTCYTCTBYIOT.

CTpyKTypa pOroBOOGMAHKOBLIX 1OHKHTOB TIHIMAMOMODHHO3EPHUCTAS,
C Xopowo BbIAEPXKAHHLIM MOpdAKoM HAHOMOpdo3Ma (NHPOKCEeH - mojie-—
Boff mmar - poropas obmanka). B pasHommaonocTax, Gonee GOMaTBIX
NMPOKCEHOM, KanneBplll NMOneBofi mmaT BCerna peako KCeHoMopdeH Mo
OTHOWEHHIO K UBETHOMY MHHepany, [[MpOKCEH B HHX HAXONHTCH MeXAy
MONeBOWNATOBEIMH Ta6GNUIAME B BHAe CKOIUVIEHHA HECKOAbKHX HOMO-
Mopdueix 3epen, B pasHoBHAHOCTAX, Gonee GoraTeix poroBod oGMaHkoi,

115



dur, 24, Pororoo6MaHKOBLI# WOHKHHHT. TH-
NU4YHasg pa3HOBMAHOCThL., AMbuGON KCceHoOMOp-
deH Mo OTHOWEHHIO K NoleBoMy wnaty. Tpa-
XuTouaHaas Texcrypa. O6p. 258-a, cesepo-
aanagHplft cknoH “Kamennoro 6yrpa” (m.'Vl).
Bea ananusaropa, yeen. 15

Mex1y NOoNeBoWNAaTOBLIMH TabGliHUAMH HAXOASATCH YXe Pe3ako KCeHOMopd-—
Hbple 3epHa ambpubona, a NMUPOKCeH NPHCYTCTBYET B BHAe MORKMIHTOBLIX
BKNOYeHHH B aTuX 3epHax (¢mr, 24), TpaxuToHaHas TeKCTypa XOpOWO
BHAHA NOA MHKpoCKonoM 6narogaps opHeHMpOBAHHOCTH NoJieBolnaTro-
Bbix TAGnHu. [lpu 3TOM Kakag-nu60 OPHEHTHPOBAHHOCTL 3epeH LBeT—
HpIX MHHepanop o6biyHO He HaGmionaeTcs,

O panoBoM XMMHYECKOM COCTABE POroBoOOMAHKOBOrO WOHKHHUTA
Mbl MOXEM HMEeTh NpeACTaB/IeHHe MO peaynbTaTaM AaHajlH3a OAHOrO
HEe COBCEM THINHYHOro of6pasna C OTHOCHTelbHO GONbLIMM COoEepXKaHHEeM
CepHUUTH3UpPOBAHHOrO niaruoknasa (B %):

Si0 49,93 Ca0 9,18
‘Ti02 1,40 NasO 4,15
A1283 15,67 Ko 5,17
Fe 03 6,20 p205 0,14
Fea 4,08 H20 +105°0,16
ﬂfég g:‘é‘: M.m.n. 1.26

Cymma,...100,29

AHanus npopeneH B XUMH4Yecko# nabGoparopuu JleHHHrpaackoro
ropHoro WHcTuTyTa aHanuthkom H.A.Xupuoeoit (1936 r.).
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BeludcnieHHble M3 3THX NAHHBIX YHC/IOBbLIE XapakTepHCTHKH H AO0Non-
HHTe/IbHble NapaMeTpbl:

a 17,8 E 40,5 Q ~22.8
c 1,5 m’ 18,0 a/c 1,18
b 23,4 c’ 41,5

S 57,3 n 51

CpaBHHBas COCTAB M/IarHOKIA3COAEPXAaMero porobooGMaHKOBOrO
WwoHKHHMTA MuMMa co cpeaHHM COCTABOM WOHKHHHTOB no [lenu u co-
CTABOM WOHKHHHTOB H3 OPYrMX MeCT 3eMHOro WAapa, MOXHO 3aMeTHTh,
4TO ONHChIBAaeMas nopona Gonee ne#kokparopas (Mewbme b ) u co-
nepxur Gonbuie menoded (Gonbwe a),

HedenuHoBefl WOHKHHHT

39Ta menouyHas raG6pouaHas nopona BCTpeYaeTCss B CeBepHOR YacTH
Mmumckoro macchpa B BHAe HeGONBIWIONO H3OMETPHYECKOr'o ydacTka
70-80 M B nonepedHuxke. BlamMOOTHOWeHHE C BMewAOMHMH CpeaHe3ep-
HUCTHIMH Hede/IHHOBLIMH CHEHHMTAMH HeNOCPeACTBEHHO Henb3s GblIo
BHAETh, HO nmerporpadudeckue 0CoGEHHOCTH 3TOH NMOpoAsl NO3BONASAIT
paccMaTpHBaTh ee KaK MelaHoKpaToBylo dauuio HedenHHOBHIX CHEHH-
ToB. [lo cocrapy oHa Gnuxe K MOCHENHHM, YeM pOroBooGMaHKOBLIe
IWOHKHHHTHI,

MakpoCcKonH4YeCKH 3TO TeMHas, HeCKOlNbKO HeoqHopoaHas, HO B 06-
meM cpefHe3epHHCTas ropHas mopoaa, cocTosumas 3 GypoBaTo-yep-—
HOI'O UBETHOrO MHHepaja H CBeT/io-Ceporo noneporo umnara. [lpacyr-
cTBue B Heli HedenuHa 6ea MHKPOCKOMA YCTAHOBHTEL Henb3as. Koe-rge
BHOHBEI OKpYTJble mnonepomnaroskie obocobnenna no 10-20 MM B none-
pevYHHKe, NMOXOoXHe Ha nceenoneiuntsl, Hacro samerna nolKUnuTOBAs
cTpykrypa. B olikokpucrannax noneeoro wmmnara paaMepom ao 20 MM
HAXOAATCH BKJ/IOYEHHH LUBETHLHIX MHHepanoB. TexcTypa MaccHBHag;
Tabnur4aTeif rabuTyc HMeOT HeMHOrHe 3epHa NOJieBOr0 WnaTa, H pac—
nonoxeHel oHH GecnopsmouHo, Paamep mX mocrturaer 2-3 MM B TONWH-
Hy u 8-10 MM B nonepeuHHKe,

MunepaneHelft cocTaB HepeIHHOBOro WOHKHHHTA Takoff xe, KakK y
HedeHHOBEIX CHEHHTOB, HO MHHepajisl HaXooaTCHd 30eCh B OPYIHX Ko-
NHYeCTBeHHLIX COOTHOLIeHHAX. [JIABHBIMH MHHepajlaMH gBJIAIOTCH Ka-
nueBbli MoneBo#t mnar, HedeNnHH, MOHOKJAHHHEIA NUPOKCEH, Me/aHHT H
3eneHulit GHOTHT, KoTOophli BMecTe co chpeHoMm obpaayerT nceBnooMop-—
boaer nmo ampubony, kak 3To HaAGmONANOCE H B Hede/HHOBEIX CHEHHTAX.
AKueccopHble MHHepanbl — AMAaTHT H MarHeTHT, KonH4YeCTBO LBETHHIX
MuHepanos noxoaut no 40-50%; Hedenunna He Gonee 10-15% mcero
o6veMa ropHo#i nopoasi.
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[lanupie KONMHYECTBeHHO-MHHepanbHOro aHanuaa oaHoro uanda (B %):

Kanuemwift nonepo#t mmar 42,30

Hedenun 13,26
Tupokcen 4,33
BuotHT 19,33
'panat 12,08
Anartur 0,84
Cden 7,86

KanueBeiit nmonepoit wnat ofGpaszyer B onucnipaemolt nopone nubo
kpynusie (Gonee 10 MM) oOiKOKpHCTAannel HeNpaBWIbHOK HnW Gonee unu
MeHee Tabaurdaroll GopMbl, B KOTOPHIX BCe [ApPYrHe MHHEpPANbl HAXO-
OSTCA B BHAe NMOMKMAHTOBBIX BKniodeHnH, nubo menkme (0,3-0,5 mm)
A3oMeTpHYeckHe, Goabwe# yacThio annorpHoMmopdHeie 3epHa. [lepTu-
TOBBIX BPOCTKOB B Hem Her, [lenuTHaauua Ttakxke orcyrcrsyert. [Ipoc-
Tole kKapacbanckue ABOWHHKH HaGnonandck B eAMHHYHBIX cnyyasax, Ka-
nuepsifi moneeol wnaT BMNOMHE FOMOI'eHHbIH, Heonﬂoponﬂoc-rb Habnwo-
nanack HCKAKOYHTENbHO PeAKo H TO B BHAe "BOJANHCTOro noracasus”
HH O4eHb HeoTdeTnuBo# “MuKpOK/NMHOBOH pemeTkH”,

Hedennn naxopourcs nubo B Buae menkux (ao 0,5 mMm) Hnuomoptb—
HbIX 3epeH, BK/IOYeHHbIX B KPYNHBe. ORKOKPHWCTAJUILI NOJEBOro WnaTa,
nu6o, HaoGOpOT, B Pe3KO KCeHOMOPDHHIX 3epHAX, SAMOIHSAIOUIAX MMpo—
MEXYTKH MeXly Me/lKHMH H30MeTpHYeCKHMH ' MOJIeBOlNAaTOBLIMH 3epHa-
Mu, Hedenun xopowo ormmuaeTcs OT moneporo wnarta Gnaronaps 3a—
MeTHOH NMOMYTHe/O0CTH, KoTopas ofycnoBieHAa OOGH/IHEM Hepaslu4yHMO
MenKHX BKMoyeHu#t -B Hedenuve. B HekoTopwmix mupax HedenHH MOYUTH
Haueno aaMeueH AOBOALHO KpynHuiMH (4o 0,1-0,2 MMm) Ta6auukaMu
nuGeHepnra,

MOHOKNHHHBLIA MHPOKCEH B HedelIHHOBLIX WOHKHHMTAX HMEeT CBEeT/O=-
3eleHy0 OKpacky, cnabsiff NnNeoXpon3M M OTHOCHTCH K psAy STHPHH -
nuoncun. Berpevaercs oH B BHAe OTAe/IbHBIX, CPABHHTE/IBLHO pPenKHX,
HOMOMOPOHEIX, KOPOTKONPH3AMATHYECKHX 3epeH pasMepoM 1-2 mMm, Tlu-
POKCeH BCerna OKpYyXeH TeMHOH MolynpoapadHolf KaeMKo#l W3 NMpoaykK-—
TOB Pa3/IOXeHHs,, H3 KOTOPHIX Pa3/HYHM TOMNbKO 3eneHsit GUOTHT.
Tako#f xapakTep pas3noxeHHs NMHPOKCeHa HaGMONAaNCs H B uechefmnoamx
CHEeHHTAax,

OnTuyeckue cpoicTBa nnpoxcena 3 HedeNHHOBBIX IWOHKHHHTOB:

Nm = l."T)28 + 0,003; Ng-Np = 0,027 - 0,028; +2V =58-60° i cNg=
= 48-48", Taxum obpasom, OHH TaKHe Xe, KAK H ¥y m«lpoxceua MHO-
rux He(eIHMHOBLIX CHEHHTOB.

Hapany ¢ Gonee unu MeHee COXPAHHBUWIMMHCH 3€pPHAMH MOHOKIIHH-
Hbl MHPOKCEH HAXOAMTCH M B BHOE TPYAHO pPA3HYHMEIX OCTATKOB
B nceeaoMopdo3ax no UBeTHOMY MHHepany ua senesoro GmoTHTa M Chena,

Brorur sepngercs npeobnanamomEM HPeTHLIM MHHEpAajOM B OMNHChI-
Baemoit ropHo#i nopone. PaasuTHe ero Bmecre co chesom m HHOrna
C MEe/IaHHTOM IO APYroMYy UBeTHOMY MHHepany He BhI3bIBAET HHKAKHX
CoMHeHn#t, 3amMemaeT /M OH HeNMOCpPeACTBeHHO NHpoKceH unu amdubon,
KOTOpLI HAXOOMJICH B PEAKUMOHHBIX kaWMax BOKpYr 3epeH IHpOKCeHa,

118



¢ur. 25. Hedenunopeit moHkuHuT. LIBeTHOM
MHHepan NpeaCTapBleH riapHsiM obpasoM
6uoTHTOM. OTAoenbHbIe 3€pHA 3e/IeHOBAaTOoro
srupue-anoncuna, Ctpykrypa 6auaka k mo#—
kunutosoit, O6p. 152, y noporu cesepo-
Bocroynee n,X. Bes ananuaartopa, yeen. 15

onpene/leHHO pelldTh Henbas. [lceBaomopdoss Ha GuoTHTa u cheHa
oBBIYHO MMEIOT OYepTaHWs KCeHOMOPPHLIX 3epeH NepBoHaYanbHOro
MHHepana, B TO BpeMs KAK COXPAHABIIHECH 3epHa NHPoKCeHa Bceraa
Gonee unu MeHee umpuoMopdHsi. [loaToMmy Gonee BeposaTHO, 4YTO GHOTHUT
pasBHBaeTcs Ha MecTe aMpubona, KAk 3To HABGmopanock B HedenHMHOBHIX
CHeHHTax., ‘

KonuuecTeenHoe cooTHoweHue GuoTHTa H cPeHa B ncesgomopdo-
3ax pas3nu4yHo, Ho o6bIYHO HX NpuMepHo NopoBHy. Cden Haxonurcs B
BHe MHOrOYHC/IEHHBIX MORKHIHTOBLIX BK/IOYeHHH B GuoTure, HHorna
BCTpeualTCd M MeikodewyiyaTeie arperarsl Guorura 6ea chena,

Onruyeckne cBoicTBa GHOTHTA M3 onuckBaemol nopons:: Nm=1,85;
Ng-Np ='0,045; -2 V oxomo 0°; okpacka mo Ng # Nm - seneno-
uepnas, no Np - sapxas senesobato-mentas (1pe - 1 pc).

MenaHuT HaxoAHTCsA BCErna B pe3ako KCeHOMopdHBIX 3epHax pas-—
mepoM MeHee | MM, OH UMeeT HEOAMHAKOBYK [0 F'YCTOTE KpACHO-
G6ypyio (6-7pg) okpacky M nokasarenb npenomieHus okomno 1,87-1,88.
Menkne zepna (mo 0,2 mmMm) MenawuTa Gonee. TemHble, Gosee uoHO-
_MoppHbEIe H MPAYPOYEHbl K CKOMNIeHHAM OGHOTHTA.

AnatuT ofpasayeT Bcerga NpaBH/bHpie LWEeCTHCPAHHBIE MNPH3MOYKH
anuuo#t He Gonee 0,1 MM u HaxoouTca B ckonnenuax Guorura, cheHa
H MelaHuTAa.
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MarseTuT BCTpeHaeTCs B H3OMeTPHYECKHX, He OCOG@HHO XOpoLlo
ofpaaopannmx, menkux (menee 0,1 MM) kpucTannax.

CrpykTypa HepenHMHOBOro IWOHKHHATE HEONHHAKOBA gaxe B Npeaenax
onHoro ofpasna. lpeo6nanaer amnoTpuoMopdHO3epHHCTas CTPYKTYPa,
KOTOpAas MOCTEMeHHO MepexoAuT nu6o B Mofikunkromyw (dur. 25), am-
60 B rEmMAHOMOPYHO3EPHUCTYI, C OTHYETAHBLIM HAHOMOPPHIMOM Hede-—
n¥HA NO OTHOWEHWIO K nonepoMmy mmary. Ioxoxue Ha NcepAoeRUHTHI
OKpYyrible Y4ACTKH COCTOST H3 MONEBOro wmmnara u HedenawHa, HO mon
MHKPOCKONIOM OHHM He KaXyTCA TAaKkHMH 060CODGNeHHLIMH, KaK 3TO BHA~
Ho B o6Gpaane.

[TipoxCeHOBLIl WOHKHHHT

3ra ropsas MOpoAa pe3Ko OTIHYAeTCsH OT ONHCAHHBLIX Bble WOH-
KMHHUTOB He TONLKO Mo mnerporpaduueckum ocoGEeHHOCTEM, HO M MO yC=—
noeuaM -saneranus. Ofpasen ee BasarT y komoaua Tac-Kynyk b nory
Amun~Cait, roe oHa 3aneraeT cpel# 3CCEKCHTOB H MOHUOHHTOB H,
HeCOMHeHHO, spafeTcd HX daunuet.

MakpoCKoNuYeCKH 3TY PA3HOBHAHOCTEH UIOHKHHHTA HEBOSMOXHO OT-
AHYHTE OT MOHIOHHTOB, XOTH BHOUMAH Koe-Tae noﬁxnnmoaan CTPYK-
Typa HpHBIeKaeT BHUMaHHe,

flon MHKpPOCKONOM BHAHO, 4TO IJIABHBIMA MHHepanaMH B He#l gB-
N4I0TCH KanueBbifl NMoMeBO# WNAT M MOHOKNHAHHBIR NHpokceH. B ouers
HeBonblioM KOMHYeCTBe HaxooaTcs M/aruoknas, Keapu, porosas ob6-
MaHKa, GMOTUT H AKUeCCOpPHble MHUHepansl (anatur, cpen u MArHeTHT ).

[lanHpie KONMHYECTBEHHO-MHUHepanbHOro aHanu3a caenywomue (B %):

[TupokceH 39,4
KanueBpiff moneso#t wnar 49,5
[Mnaruoknaa 5,4
Ksapu 1,0
Porosas oﬁmauxa 29
AKueccopHple M ApYrHe MHUHepalsl i
Anarar 1.4

MoHoKNUHHEI MHPOKCEeH HMeeT O4eHb cnabplli 3e1eHOBATHI oTTe-
HOK ¥ TIO ONTHYECKHUM CBoHCTBAM GIH3OK K fuoncuny: Nm = 1,687 £
£0,002; Ng-Np = 0,026 - 0,027; cNg = 39°; +2 V= 60°,

3epHa ero uAHOMOpPQHbEIE, KOPOTKONPH3MAaATHYECKHE C XOpOoWO pas-—
paTeiME rpanami (010), (100) n (110). Paamep ux 1 - 3 MM, Hepen-
KO B NHPOKCeHe BHAHEI BPOCTKH pOroBoli o6MaHKH H BK/IIOYEHHS arna-—
Tura, Koe-rae wabnionanuce nonHcHHTeTHYeCKHe npoiHuky B = | (100).

KanueBni#t nonepo#t wnar ofpasyeT kcernomopdubie, obwiusno Gonee
KpynHble 3epHA (A0 5-8 MM) H 4BISeTCA MHKDPOKIHH-NEepTHTOM. OH
HEePABHOMEDPHO K AOBONBLHO CHIBHO NEJNHTH3HpOBaH, [lepTHTEl XHIKOBaA=
TOr0 HIM NATHHCTOrO THNA HAXoOATCA B GOJBIIOM KOjgH4YeCTBe.

Nnaruoknaa o6pasyer BK/IIOYEHHS B KajngHeBOM [OJIEBOM WINATe B
Bane unuomopdupix, meakux (0,1-0,3 mMm) TaGauuek uNH HENpPaBHNBHBIX
MHPMEKHTONOAOGHEIX BpPOCTKOB. [lnarnoknas CepHUHTH3IMPOBAH, H €ro
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dur, 26. lMupokcenobeit monkuHutT, KopoTko-

npuaMaTHyeCKHe HAHOMOpPHbLIe 3epHA 3eeHO—

BATOr'0 AMONCHAA H MeXAy HHMH NeIuTH3UPO-

‘BaHHbIl Kanuespift nosmesoii mmar, O6p. 97,

okono konoaua Tac-Kynyk., Bea ananuaaropa,
yeea. 20

COCTaB He BCEraa MOXHO onpeaenuTb. B GoaemuHCTBe cnydaeB 3TO
onuroknad c yakofi xaemxofi ceexero anebura. B unenrpe Gonee
KPYNHLIX 3epeH COoCTaB MJar"okiasa AOXOAHT A0 AaHOe3HTa; B CaMbIX
merikux (menee 0,1 mMm), HaobBopor, BuneH anwbur. B oauroknaae
HHOrga NPHCYTCTBYIOT HACTOsIIHEe MHPMEKHTOBbE BPOCTKH KBapua.

KBapn kpoMe Toro H3peaka nomanaeTcs B MeakuX (meHee 0,5 mMm)
3epHAX, Pe3KO KCEeHOMOPDHHIX NO OTHOWEHHIO K TONeBOMY WNATY.

Poropas o6maHka ofpa3yeT YNOMSHYTbie yXe BPOCTKH B MHpPOKCe-
e H OYeHb PedKO peakUHOHHple KalfiMpi., B CKONNeHHAX HeCKOIbLKHX
3epeH NMUPOKCEHA OHA 3ANOJHAeT NPOMexXyTKH., B sTux cnyyaax ee
KceHoMmoppHple 3epHa pnocrurapoT 0,5 MM, Porosas ofmanka o6GbiKHO-
BEHHAas, HO OCOGEHHO I'yCTO OKpamienHas B cnafo nneoxpoHpylmas,
Oxpacka mo Ng - xenro-aenesas (24pg), no Nm-3enemas (22pg
u no Np - xenras (1 lc no 1le), Nm = 1,667 * 0,003; Ng-Np =0,025;
cNg = 13°%;, -2V =72°,

BHOTHT BCTpedeH B BHOEe OTAenbHLIX Menkux tabaugex (mo 0,3 Mm)
BCero B ONBYX-Tpex cnydasx. B onnom mecTte naGnionanach ncesaomopdho-
3a no GHOTHTY M3 fApKo-3e/leHoro XJIOpHTa.
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Anarur - npeob6napawowmuft akueccopHeit MuHepan. [lpuamouxm ero
HMeIOT NMPAaBWILHLIE OIPAHAYEHHS M MHOAA AOBOMBLHO KpymHute (ao 0,2 mMM),

MarseTur ¥ cheH BCTpedanHCb B eNHHHYHBIX 3€pHAX HeNpaBHIbLHOM
dopmbi. Chen uMeeT 3aMmeTHyl GypoBATYHO OKpACKY.

CTpyKTypa RAHPOKCEHOBOrO WOHKHHHTA MOAKUAMTORAsH, NMepexonsmas
MeCTaMH B THOHYHYI ranuanomopdHosephHucryio (dur, 26) c Beinep-
KAHHLIM MOPSAKOM HAHOMOPDH3MA: ANATHT - MATHETHT — CheH - nu-
POKCeH - poropag o6MaHKa - MIArHOKN43 - kanueBeift mosesodt wnat -
KBapil.

MOHUOHHTBI, 9CCEKCHTHl H HOPMAJIbHbIE CHEHHTbI

STH ropHbie NOPOAB MOXHO pacCMOTpeTk BMeCTe MOTOMY, 4TO
COCTOAT OHH M3 OAHMX H TeX Xe MHHepa/loB H BCTpPevYanTCd COBMEeCcT-
HO, ofpaaysa 3HauuTenbHoe HHTpy3uBHoe Teno (mo 1-1,5 kM B nonepeu-
Hake) B nory Amuan-Cait (Ne 98). K coxaneunuio, o4eHb nnoxas ob-
HaXeHHOCTh B 3TOM MeCTe He MO3BOHM/A BHIACHATE HH dopMy Tena,
HH OTHOWleHHe ero K MAacCHBY HedelHHOBLIX CHeHHTOB, [lpeamonoxenue,
YyTO 3TOT HeBonbluoil WTOK NMPOpPLIBAET HHTPY3HBHOE Teno HedelHHOBLIX
CHEHHTOB, OCHOBAHO HA KOCBeHHHIX coofpaxeHuax. Kpome ykasasHHbIX
FOpHEIX MOPOA "B COCTAB 3TOrO WITOKA BXoadAT eume 6Gonee OCHOBHEIE
nopoasl — OJIMBHHOBLIE MOHUOHHTHI H KEHTAM/IEHHTHl, KOTOpbIe, C OAHOMH
CTOpPOHEI, CBA3aHbl MOCTENeHHbBIMH NMepexofaMH C MOHUOHHTAMH H
accekcuTramu, a c apyroit - obpaayioT HeGonblume Tejia, HECOMHEHHO,
CeKylude HMEHHHOBNQ CHeHUTBbl 3a NpeaneinaMH 'nannoro wTOoOKAa,

Hmerpomufica B Hamwem paclnopsiXeHHH CpaBHHTeNbHO HeGonbluo# neT-
porpadugecKuil Marepuan No3BoJsfeT Jyyile OXapaKTepH3OBATH Me/1aHO-
KpaTOBble PA3HOBHAHOCTH — MOHUOHHTHI H 3CCeKCHThI. JlefikokpaToBsie
THIBl = HOPMAJIEHBIE CHEHHTBI — Npe/ICTaB/eHbl BCero Tpems obpasnami,

BuewHu#t oGnMK BCEX pacCMaTpHBaAeMbIX NOPOA CH/IbBHO 34BHCHT OT
KONMHYeCTBEHHOI0O COOTHOLWIEeHHA UBeTHBIX H 5ECl.lBeTthx MHHepanoe.
Bce oHH MAaccHBHbie CpeNHe3epHHCTHIE MOPOAbl, COCTOfAIIHE H3 XeJITo-
Bato-6enoro uaM ppaopatro-Genoro nomeporo wnara, 6ypoBaTO-4epHO-
ro NMHpOKCeHa H 4HepHoro GHoTHTA.

B neiixoxpa'roab[x MOHUOHHTAX H/IH MeJ/IaHOKpPaTOBbLIX HOpMAZlbHBIX
CHeHHTax ofumee KONHYECTBO UBETHbIX MHHEPA/IOB He IMpeBhIlaeT
25-30%. Buorur npeobnanaeT HAOQ NMHPOKCEHOM, HJIH Xe OHHM HaXOAAT-
Cs MPHMEPHO B PaBHbIX KOJIMYeCTBAax,

B MenaHoOKpaToOBhIX MOHUOHMTAX M ICCEKCHTAX UBETHHIX MHHepa-
noe yxe Gonee 50% Bcero of6sema mopoasi, BuoTHTa MHOrpna Toxe
Gonbwe, yem nupokcena, Hepenko on obpaayer kpynueie (6onee 10 mm)
MOHOKpPHCTAa/Jbl C MOHKNW/AUTOBLIMH BK/IIOYEeHHAMH NHpOKCeHa H NoNleBo-
ro wnara. 3epHa NMUPOKCeHA KOPOTKONPH3MAaTH4YeCKol ¢opmel, He Go-
nee 2-3 mm. llBeTHele MUHepansl, B OCHOBHOM GHOTHT, o6pasayioT
HHOraa Hebonbliue MOHOMMWHEpAJ/IbHbIe CKOIIJIEHHSA, Sepﬂa noneBporo
wnara u3aoMeTpH4YeCKHe, HenpapunbHo#t ¢dopmel, Tam, rae nonesoit
wnart npuobperaeT TabnuTyaTelll rabuUTyYC H yMeHblAaeTCd KOJHYECTBO
GuoTHTA, TEKCTypa ropHON NMOpoAbl CTAHOBHTCH TPAXHTOHAHOMN,
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I'naBpHbIMH MHHEpanaMH BO BCeX ONHChIBaeMbiX Mopoaax fBJsOTCH
NAAarioKknas, Kajauepolii Monepoll WNaT, MOHOK/AHHHbIA NMUpPOKCeH H GHo-
THT. B HauBonee Me/laHOKPATOBLIX THMAX 3THX FOPHbLIX MOPOA HEKOTO-—
pylo poinb B CoCTape HrpaeT eue H porosas obmanka. EnuHu4Hble
3epHa KBapua BCTpPe4aloTCs BO BCeX nopoaax. AKUeCCOpHble MHHepanbl
npeacTaBneHnl anlaTHTOM, MATHETHTOM H pexe CPeHOM H LHPKOHOM,
M3 BTOpPHYHBEIX MHHEPANOB TO/NLKO CEPHUHT *KakK NPOAYKT H3MeHeHHS
MAarHoknasa  MMeeT HeKOTOpoe 3HayeHue,

KonuyecTBeHHble COOTHOWEHHA TJABHbIX MHHepanoB KonebiwoTcsd B
WHPOKHX Mpefenax M He ToONLKO NMPH NMepexoge OT CHeHHTOB K MOH-
LHOHHTAM H/H OT MOHUOHHTOB K 3CCEKCHTaM, HO H Y Kaxio#t H3 omH-
ChiBaeMspiX nNopoa B OTAENIBHOCTH,

[laHHple KONMMYeCTBeHHO=-MHHEpanbHOr0 aHa/ln3a HeCKo/IbKHX obpaa-
uos caeayiouue (B %):

l'opnas nopona| [lna- | Kanu-|Poro- [Mono-|Buo- | Mar- |Ana-|Lup-
‘rHo- |eBnii |Basg KAuH= | TuT | HeTur | THT |KoH
Kknas | none- |o6Mak-|Hbli '
BO#H Ka nMUpo-
wnart |xcen
Cniongnoit cue< 68,291 12,611 0,72 1,04 113,65/ 0,89 12,17
HHUT 60,93 14,24 0,35 2,01 18,68 1,27 2,52
MenasokpaTto-
Bbil Monuonur 41,18 0,14 - 17,42 35,97 1,65 3,64 -
3ccekcHT 34,80 572 13,96 22,61 19,44 1,40 1,81 0,18
MoHuoHuT 37,26 31,01 3,96 17,32 7681 . 1,7 1,08 -
x 32,57 30,89 5,33 18,74 8,55 1,82 1,35 0,59

[lnarnoknas npeobnapaer Bo BCcex nopopax. Cocrap ero HaMeHs-
ercs or onuroknasa (18-20%An) no ocnosHoro annesusHa W nabGpamo-
pa (40-55%An) B 3aBMCHMOCTH OT TOro, B Kako#l nopoae OH HAXOOHT-
cqa. B HanBonee MenaHoOKpaToBbiX H GoraTeiX MHPOKCEHOM TIOPHBIX MO-
poaax (accekcuTax) Nnaruoknas BCerfga NpeacTaBleH aHAe3HHOM WM
nabpanopoM, a B /1eiiKOKpaTOBEIX HI# GoraTeiX GHOTHTOM MOHNOHHTAX
H CHEeHHTAX - KaK AHIe3HHOM, TaK H OJIMIOKI1a3oM,

Oyenp uacTo, ocobeHHO B ropHsiX Moponax, GorarTsiXx GHOTHTOM,
MIArHOK/143 CHALHO CepPHUHTHPOBAH, H ONpede/dTh ero COCTAB Henbad.
TonkouewyhyaTeif arperaT cepuuuTa, No-BHAHNMOMY, BMeCTe C Nell-
TOBbLIMH YACTHLAMH MOJHOCTBLIO HJIH MOYTH [ONHOCTLIO 3aMmelwaeT MJardo-
Kkna3. B cepuuuroBoMm arperare o6bI4HO HAXOAATCH HECKONBKO MEIKHX
(0,1-0,2 mMM) sepHblek rpasara.

[Mnaruoknas umHorpa GnBaeT 30HANBHLIM; B Y3KoH NepHdpepHueckoi
30He cocTap ero AOXOAMT OO cocraBa anbbura, 3epHa niarHoknasa
uanoMopdHble, MPU3MATHYECKHe MM TOACTOTAGNHTYATHIE, pPa3MepoM
or 0,5 no 2-3 MM, ToHKHe NONHCHHTETHYECKHe ABOHHHKH MO anbbu-
TOBOMY H anbbuT-KapncGagCKoMy 3aKoHAM XapakTepHsl Ans TIarHo—
K/1A3a BCeX ONHCLIBAEMBIX MOPOA.
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Kanuepsift nonepoft wnatT HaXooMTCs BCeraa B Pe3Ko KCeHOMopg=
HbIX, TAKHX Xe No pasMepaM uaH 6Gojiee KpYynHLIX 3epHaX, 3aNofHs0-
WHX MPOMEXYTKH MexAy 3epHAMH NNAaruok/ia3a W UBeTHLIX MHHepalos.
Pasnoxen oH 3HAYHTENBHO MeHblle, YeM MNIarHok/as, ofblYHO cherka
nenuTH3upopaH. [leprEToBsle BPOCTKH anbbuTa B HEM, KAK NpaBHIIO,
OTCYTCTBYIOT, H TONBKO NPH NOBEIWEHHOM COAeDXAHHH KalHeBoro Mo-
JleBOro wmmnara B ropHoff nopone oH CTAHOBHTCH TAKHM Xe MHKPOKIHH-
NepTHTOM, K&K B ONHMCAHHEIX Bblle NHPOKCEHOBEIX WOHKHHATax., B
3TOM C/y4ae B KasnHeBOM MOJIeBOM WNATe BCTPEY8l0TCHE MHPMEKHTOMNO-
nofHele BPOCTKH Naaruoknasa (asneadsa), 9To oTMewanock eme
A.H. 3apapuukum B ero paHsue#t cratbe (1936).

Kpapu BcTpewancda B o4eHb HeMHONHX uyiHpax M TOABKO B BHAE
e[NHMHHYHbLIX 3€peH, pe3Ko KCeHOMopdHBIX MO OTHOWEHHIO KO BCeM NApy-
rdEM MHHepanam,

MoHoKknuHHBIA MEPOKCEeH HAXOAHTCH BO BCeX pacCMaTpHBaeMbIX
nopopnax. B Me/naHoKpaTOBLIX THMAX OH SB/SETCSH IJIABHLIM LBETHLIM
KOMIIOHEHTOM, a B NelKoKpaToBhIX HI'paeT MoA4YHHeHHyl poak. Koraa
NHPOKCEHA ' Majo, ero 3epHa HeNpaBHNbHeIe, KCEHOMOpPQHEIE MO OTHO-
WeHHIO K Ninaruoknasy. B ropHeix nmoponax, GoraTplX NHPOKCEHOM, OH
MoxeT 6uiTh B B Gomee unM MeHee HAHOMOpPHHLIX 3epHax. [lo onThH-
4eCKHM CBO#CTBAM NHPOKCeH sBngercsg asratom: Nm=1,602 + 0,003;
Ng-Np = 0,030-0,081; cNg = 42-48°; +2 V=55-58°. Hrorna mmpox-~
CeH MoABepraeTcs XAOPHTH3ALUHH HAH 3aMelleHHo GecuBeTHuiM ambu-
6onom. B HekoTopeix 3epHax ywacTkamu HaGnlopaeTcs pemweTrka H3
BK/IIOYeHHH HIbMEeHHTA. '

KpoMe aprura B HEKOTOpHIX MeNaHOKPATOBBIX NMOPOAAX H3peaka
BCTpeyaeTcs pom6uyeCKHR NAPOKCEH — DHIIEPCTEH, /1elKO ONpefeHMbli
Gnaropaps cnaGomy nneoxpouamy. 3epHa ero HapacTaloT Ha 3epHAa
MOHOK/HHHOI'O NMHPOKCeHa WM nesukoM obpacraior uX. [unepcren
HHOI'[A .Pa3/loKeH B 3e/leHOBAThIH BONOKHHCTHIH MuHepan. ITor cep-
neHTHHONOAOGHEI# MHHepan BMecTe € MarHeTHToMm ofpaayeT u Hec-
KONBKO HHOrO BHAA NCeBAoMopdoasl — Gonee MNOXOXHE HA NCeBAOMOp-
boasl mo onHBHEY.

BuoTHT - npeobnanaiomu#t uBeTHOR MHHepan MHOT'HX, ocoGeHHO
nefkokparopeix mopon. Ero usomerpuyeckue tabnuusl Gonee unu Me-
Hee WAKOMOPPHLI OTHOCHTENLHO NNArHoKnasa, Ho oObIYHO HecoBeplleH-
HO obpasoBaHHple, XapakTepHsl CPOCTKH OBYX-Tpex Takux rtabnuu. B
GHOTHTE HAXOOATCH BK/IIOYEHHA AKUEeCCOPHLIX MHHEpPA/lOB - amnaTHTAa H
MarseTHTa.

OnrtryecKkHe cpoficTBa 6uoTHTa ob6brdHEIe: Nm = 1,647 = 0,003;
Ng-Np =0,047; -2 V= 0°. lneoxpouam peaxkuit, Oxpacka mo Ng u
Nm - rycras xpacmopaTo-kopuuneBas (Bpl oo pn), nouru sepunag,
no Np - ceerno-xenras (1ne no 1 pc). Koe-rne naGmonaercs
ofeiyHOE paajioxeHHe GHOTHTA B XJIOPHT HMIH B NOJAYNPO3padHbie He-—
onpenesEMeie MPOAYKTHl Pa3/IOKEeHHS.

Poropas ofMaHka BCcTpeyaeTcs B HeGONbIUIOM KOMHYECTBE H TONBLKO
B Me/IaHOKPATOBbLIX PA3HOBHAHOCTHX, OCOGeHHO GOraThlX NHPOKCEHOM.
3To ob6sIKHOBEHHAs 3e/eHas poropas obmaHka; 6ypeif THTAHHCT bl
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ampubGon, xapaxTepHel ANs 3CCEKCHTOB Boobile, B HUWHMCKHX Mopooax
He BcTpeuancsd, Porosas o6MmaHka Haxoourcsa Au60 B oToenbHBIX 3ep—
Hax, KCeHOMOWHbIK MO OTHOWEeHHK K Miaruoknaay, nubo B BHAe peaKk=-
UHOHHLIX KailM BOKpPYr NHpPOKCeHAa.

Anatur - npeobnanawmuil AKINEeCCOpHBEIA MHHEpan, OH HAXOAMTCH
B Xopowo ofpa3oBaHHLIX WeCTHMPAHHEIX npraModkax anuro#t 0,2-0,3 MM,
BKJIOYEHHbIX B GHOTHTEe H/IH NMHPOKCEeHe,

MarseTHT NpHCYTCTBYeT B HelpaBHNbHbIX, HO Gojlee HAH MeHee
HanoMopdHpIX 3epHax pa3mepoM 0,1-0,3 mmMm. [laxe B cameiX MenaHo-
KpaToBbIX NopognaX MAarHeTHTa CpPaBHHTeJNbHO HeMHOro.

CheH ¥ uHpPKOH Monananuch B €0HHHYHLIX HeNpaBHIbHBIX 3epHAaX,.

CTpyKkTypa BCEeX pa3HOBHAHOCTEH OTMHCpIBAEMbIX TOPHLIX NOpon
BCEerna THNHYHAd THIHAHOMOpPQHO3EPHHCTAas C PEe3KO pa3nHyHoll cTe-
NeHbl0 HOHoMopdH3Ma riaBHeX MHHepanos. [lpeo6napanmuit UBeTHOMN
MHHepan Bcerpa HoHoMopdHee MONEBLIX WHATOB, HO nWGo#k uBeTHOR
MHHepaj, HaxoAsHACH B NMOAYHHEHHOM KOMHYeCTBe, MoxXeT OhIThb
KCeHOMOp}Hee mIarHoknas3a, XapaxkTepeH KceHoMmopduam poroeo#t of-
MAaHKH OTHOCHTeNbHO INlarHoknasa naxe B TeX Mecrax, rae oHa of6-
pacTaeT HaouMomopdHble 3epHa nNHpokceHa. KanueBwit nonesoit wmar
BCeraga kKceHomopdHee naarmokiaaaa,

TekcTypa paccMaTpHBaeMslX Nopon MaccHBHas, Y pasHoBHAHOCTeH,
Goraresix GHOTHTOM, GhIBAET r/IOMEepOKpHCTaN/HYeCKas TeKCTypa, Tak
KaK GHOTHT ofpas3yeT ckomneHHs. PacmpeneneHne njaruHoknasa u kKa-—
NHMeBOro MOMEBOrO WIMAaTa YacTO TOXe HepaBHOMepHoe,

OTHOCHTeNBHO OTAEeNBHBIX PA3HOBHAHOCTell ONHCHIBAEMEBIX MOPOA H
HX HaHMeHOBAHHR HYXHO 3aMeTHTb Cleaywmee.

1. Cpear onHCbiBaeMbiX MopoA MOXHO G610 6B BoiaenuTk Goabuioe
YHCNO pa3’HoBHUAHOCTEH, KOTOPHIM He BCerpa MOXHO [AThL HAMMeHOBA-
HHS M3 CymeCTBYKOWHAX B Netporpadudeckoit HOMeHKIaType. ITO 06bpAC-
HAeTCHd TeM, 4TO oflee KONHYECTBO NBEeTHpIX MHHepanoe (uBeTHOR
HHOEKC) H conepXaHHe Kakoro-nu6o oAHoro LBEeTHOrO MHHepa/la H3-
MEHdIOTCHd B WHPOKHX Npeaenax H He3aBHCHMO OT H3MeHeHHS COCTaea
nariokjasa ¥ KoJIH4ecTBa KaJlieBoro Moneporo ummara,

2. Haubonee nefikoKpaTopbl®e Pa3HOBHOHOCTH, cooepxamue no 20%
UBEeTHOro MHHepaja, HeCOMHEHHO, OTHOCHTCH K CHIOAAHBIM CHEHHTaM
H3BECTKOBO-Ie/IOYHOro THMA, XOTs KanHeBwlli No/Mepod wnar B HHX
o6blyHO He npeobGlanaeT Hag NI&ATHOK/IA30M, 4 HHOrA& HAXOAHTCH na-
Xe B MoAYMHEeHHOM KOJIHYeCcTBe. 3AeCh NMPHXOAHTCH YUYHUTHIBATH, BO-
nepBsiX, YTO MJIArHOK/JA3 B HHX KHCAbH (ONHIOKNas), BO-BTOPHIX,

YTO CpedH HHX €CThb H 06GpiuHBIe, GoraTeie KalHeBhIM MOJeBHIM WIATOM
CHEHNTH H,B-TPeTbHX, 4TO TpeoGnanaomuili NBETHOH MHHepall B HHX
GuormT (dur. 27).

B HekoTopsiX Ne#KOKpPATOBHIX PA3HOBUOHOCTHX LBETHOH MHHepaj -
NHPOKCEeH, HO fonklioe KONMHYEeCTBO KAaJlHeBOro MOoJeBOrc WIMIATA H KHC-
npif cCocTaB NNArHok/a3a NO3BOJMSAKT H HX OTHOCHTH K CHEHHTAM -
NHPOKCEHOBLIM CHEHHTaM H3BeCTKOBO-IIEe/IOYHOro THma. TonbkKo B Tex
cnydasx, Korga Niaruoknas B /efiKOKpaTOBbHIX PA3HOBHAHOCTAX Ghul
AHAe3HHOM, OHH onpeAensanHchb Kak nenxoxpa‘roahle MOHUIOHHTEI,
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Pur, 27. CmonsHoit crHeHuT, THNIMYHAE TH-
nuanoMopdHo3eprRUCTAd CTPyKTypa. [leantu-
adpopaHHbll KanueBsld Nmojepoft wWnar mano
OT/IHYaeTCsd OT O/NHrokiasa, Braoendaworcsa
Tabnuuku GMOTHTA M HEMHOI'OYMCIIEHHLIE,
pesko kKceHoMmopdHbole 3epHa KBapua. O6p. 257,
sanagiee "Kamesnoro 6yrpa” (n,VI). Hu-
KOMH CKpelueHs!, yBed. 15

3. MeaokpaToBble PAa3HOBHAHOCTH ABJAITCH MOHUOHHTAMH, 9TO He
BHI3HIBAET HUKAKHX COMHEeHHN, Tak Kak BCe 0CODEHHOCTH MHHepanbHOro
cocTaBa H CTPYKTYPbl Y HHX TakKHe, KAKHe OO/KHbl ObITh Yy THIHYHBIX
moHuonuTos (¢pur. 28). Ecan oTkasaTbCs OT TepMHHA “MOHUOHHT,

TO HAWH MOpPoAbl CleAYeT Ha3blBATh CHEHHTO-AHOPHTAMH, HO He rab-
6po-CHeHHTAMH, TAK KAaK IJIarnoknas B HHX - aHOe3nH, a He nabpa-
oop. B 3TOM OTHOWEeHHH MULIMMCKUE MOHUOHHTHI 6/IHXEe K OpHUrHHAalb-
HeiM noponam u3 Moumonun ( Brigger, 1895), wem muorume agpyrue
MOHUOHHTLI, 'eO/IONHYeCKH CBfA3aHHble C rab6pOBLIMH MHTPY3HSMMH.

Cpenn Me30KpaTOBBIX PA3HOBHAHOCTEH ONUCLIBAEMBIX TOPOA TOXe
CYWecTBYIOT HEKOTOpbl€ OTK/IOHEeHHS: MHOr'da B HMX Miaruokinas GoiBa-
eT KHChblfi, ¥ KpoMe Toro npeoGnanajouHM LUBETHLBIM MHHEpaJoOM ABId—
etcs GuoruT. Takne nopoasl oNpelesiiiIECh KaK MeE/aHOKPATOBLIE CHE=—
HHTBEL, )

4, B naubo/lee Me/laHOKPATOBLIX PA3HOBUAHOCTaAX ofuee KonnyecT-—
BO UBeTHbIX MHHepanop npepsimaeT 50%, ¥ GHOTHT YacTo He gBIAeT—
cg npeoGnanaipunmM, 3To npuaaeTt noponam rabbpounHsit o6nHK, HO HX
onpefejieHHe 3ABUCHT OT COCTABA IJIArMOK/IA43a M KOMHYECTBa KalueBo-
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dur, 28, MoHuosur, LUBeTHo# MuHepan npea-
CTaB/leH MOHOMOPQHEIMH 3€pHAMH 30HA/IbHOI'O
aBruTa M KCeHoMoppHLIMH 3epHamu 6GuoTHTA,
[lnaruokmas, aaMeTHO paaioxeHHbIH B LEeHTpe
3epeH, PEe3KO HAHOMOPPEeH MO OTHOWEHHI K

KalHeBOMY MOAeBOMY WnaTty, | HIHYHAg MOH-
LOHHTORasg cTpyKTypa. O6p. 96, okono Ko-

nonua Tac-Kynyk. Bea ananuaartopa, ypen. 15

ro nojeBoro wnara, MenaHoOKpaToBblé PA3HOBHAHOCTH C OCHOBHBIM
njaariokKnasoM H HEGDﬂhLLIHM coaepxaHHeM KAJIHeBOr'o noJeporo uwnarta
onpenensanuCb KaK 3CCEKCHTbI. QOuu CKOopee 49BIdTCSH ICCeKCUTORON
dbanue#t MOHUOHHTOB, TAK KAK THNHYHLIX BCCEKCHTOB C (HONETOBLIM
TUTAHHCTHIM ABIMTOM M Oypoil, GAPKeBHKTOBOH poropoii ob6MaHKo#i

B MuwuMckoM maccHBe HeT.

MEHBHOKDBTOBME PA3HOBHAHOCTH C MN/NarioKia3oM CpBL]HE’l"O cocTa-=
Ba (aHAe3MHOM HIH OMUrOKNA3-AHAE3WHOM) ¥ 3IHAYKTENbHLIM COAep-
KaHHeM GHOTHTA H KanHeBOro NOMEeBOro lWNaTa onpefensjHCh Kak
Me/laHOKPATOBLIE MOHLUOHHTEI, JTO, NO-BHAHMOMY, HauGonee xapakTep-
Hble H pacnpocTpaHeHHble Pa3HOBUAHOCTH. B HekKoToOphIX MelaHoOKpaTo-
BbIX NMopoaax Kanueporo nojebBoro wrara gaxe GOJH:IHB, yeM I[Jardo=-
Kila3a, U OHUM NpUG/UDKAIOTCE K ONUCAHHLIM Bbllie NHPOKCEHOBBLIM WOH-—
KHHHTAaM,

Ha npuCyTcTBHe eAMHHYHLIX 3€pPeH KBaApUAa He TOJBKO B /efikokpa-
TOBLIX, HO M B Me/IAHOKPATOBLIX PA3HOBHAHOCTAX OMHCHIBAEMBIX MOPOL
cneayetT oﬁpa'ra'rh BHHMAaHHe, 31‘0, BO=[1epPBbLIX, CYUWEeCTBeHHO oT/H4yaer
ropisie nopoast paccMarpusaemofi Goree Monono# MHTPY3HH OT BCex
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nepHpaToB HedeNHHOBHIX CHeHHTOB. Bo-BTOpHIX, 3TO NaeT HeKoTOpoOe
OCHOBAHHe Mpeano/araTh, 4TO KBAPUCOAEPXKALIHE XHAbHbLIE MOPOALI
BMJIOTH A0 AMNJHTOB M NErMATHTOB FeHeTHYeCKH MOryT 6uhTh CBasa-
HEl C HHTpyauell HOPMANLHLIX CHEHUTOB H MOHUOHHTOB.

OnuBHHOBbLIE MOHLOHHMTHI H KEeHTaJeHATbI

Kak yxe ynomunanoce, aTH noponsl o6HapyXeHbl CpeAd MOHUOHH-
ToB B nory Amun-Caii ¥ B Bune HeGonbWKX Ten B HedeNMHOBHIX CHEHH-
Tax ¥ sNune#uHTOBLIX Noppupax. [lerporpadudeckne ocobeHHOCTH
O/IMBHHOBLIX MOHUOHHTOB M KEHTANNIEHHTOB OYeHb GNHAKH K OCOBEHHOCTSIM
ONMHCAHHLIX BhIlIE MOHUOHHTOB M 3CCEKCHTOB. B HUX ecThb BCe riaae-
Hble MHHepansi, BXOAdlIHe B COCTAB MOHIUOHHTOB, M XapakTep MOCT-
MarmMaTHYeCKHX H3MeHeHHH COBepleHHO TAaKofi Xe,KaKk H Y MOHUOHH-
TOB.

MakpoCKONHYECKH O/IHBHHOBLIE MOHUOHHTHLI H KE@HTA/UIEHHTHI 34—
MeTHO OT/HYalTCHd OT APYrux raG6ponaHsiXx mopod. DTO TeMHble,
6ypoBaTo-cepsie, CpeiHe3epHHUCTbIe MOPOALI, COCTOSIIHE H3 CepoBaTO-
6yporo nupokceHa, 6yporo ¢ GpoH3oBbIM OoTAMBOM GHoTuTa H Genoro
H/IH XKenToBaTo-0eioro nonesoro wnara, NpHCYTCTBYwmero obu4HO B
NOAYMHEHHOM KO/IH4YeCTBe. DHOTHT Xopowo BhiAensieTcd, TaK Kak
ero tTabGaH4KH NO0BONBHO KpynHele (a0 5-7 MM), HHorga ¢ MORKHIHTO-
BbIMH BKNKO4YEeHHAMH NMHPOKCeHa HNAH ONHBHHA,

[Toa MHKpoCKOnOM BHAHO, YTO UBETHbI®e MHHepanasl nubo npeobna-—
falT Hao NojeBbIMH wnatamu, Au60 HaAXOOATCH C HHMH NMPHMEpHO
B OOMHAKOBLIX KOJ/IHYecCTBAax,. uBQTHblMI{ MHHepanaMH gBJIAKTCHA MOHO-
KAHHHBIH NEpOKceH, onueuH W GuoruTr, [loneBbie wnaTel NpeacTaBleHb
NAarHoKnasoM H KajHeBbpIM NOJIEBbLIM WNAaTOM MPHMEPHO B PaBHBIX KO-
nuyecTBax. Ma akueccopHblX MHHEpaloB BCTPEYaloTCH TOMLKO ANaTHT
H MAarbHeTHT, a4 H3 BTOPH4YHbLIX HYXHO OTMETHTb MNPOAYKTHI Pas3iloXeHHs
NIaruokKnasa W OJIHBHHA,

O KonH4YeCTBEeHHbLIX COOTHOWEHHAX INIaBHbIX MHHepanoB MOXHO Cy-
AHTE MO NAHHLIM HEMOCPeNCTBeHHbIX H3MepeHHH B Tpex waundax:

Mupok-|Buo- | Onu- [Tnaru-| Kanue- | AkueccopHeie
ceH THT BHH oKnas |Boilt H Opyrie MH-
noneBoil| Hepansl
wnart
19,14 I11,80 I 5,71 [ 20,47 1 40,99 | 0,47 1,42"

OnupnnoBeIel 00 98 8,00 4,66 26,85 35,65 1,61 1,83
MOHILOHHT b 15,18 8,47 3,58 33,02 34,82 2,40 2,53
Kenrannenu® 44,42 15,02 11,89 20,88 3,23 2,39 2,19

MoHOKNUHHBLI# NHpOKCEH - NpeobianawumHii MHHepan B 3THX MOPoO-
pax. OH HaxonaWTca ranaeHeiM ofpasoM B kpynHeix (1-3 mm), Gonee
HNH MeHee HAHOMOpP)HBIX, HO HE COBCeM Xopouwo oGpasoBaHHLIX 3ep-
Hax. MHorna nupokceH kceHomopdeH MO OTHOWEHHIO K Maruokiasy,
MeJIKHe KPHCTAal/lbl KOTOPOro BHENPSIOTCH B 3epHa NMUPOKCeHa MU
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HAXOOATCH B HHX B BHAEe MONKMUNUTOBEIX BKIIO4YeHR#, OueHb HacTo B
NUPOKCEHe BHAHL 38KOHOMEDHHIe BPOCTKHM GUHOTHTA M BK/IOYEHHS aK-—
ueccopHorrc MarHeruta. KpoMe KpynHuiX aepeH ecTb H Mejxkne (He
6onee 0,3 mm), anyyuwe obpa3oBaHHeie, MPHIMATHYECKHE KPHCTAMIL
NUPOKCEeHa,

[lo onTHyYyeckuM CBOHCTBAM MOHOK/IHHHEIA NMHPOKCEH ABISeTCd aB—
rutom: Nm = 1,704 £ 0,002; Ng-Np = 0,032-0,035; -2 V= 53 no
55°; cNg = 40-42", O6pMHO OH MOYTH GeCUBETEH HIHM HMEeT TONbKO
cnabeit aeneHoBATHIl OTTEHOK, B HauBolee MenaHOKPATOBEIX PA3HO-
BHAHOCTAX 3E&NEHOBATO-CEepas OKPACKA NHPOKCeHA nyyule 38MeTHA;

Nm yaennunaae—rcs;'ao 1,710, Muorna sicHo BHAH& 30HANBHOCTHL, &
3e/leHOBATAs OKPACKA ryme Mo Kpadam 3epeH.

OnuBMH HAXOAUTCs [IOYTH B TAKOM XX KOJHMYeCcTBe, KaK W INMUPOK-
CeH, U B TaKUX Xe KpyNHbiX UaoHOoMOpdHHIX, HO Gonee unM MeHee OK-
pyriaelX 3epHax. '

B onuBHHe CHIbHO PAa3BHTHl XapakTepHLie HeNnpaBu/lbHple TPeIHHE,.
110 KOTOpPLIM OGHIBHO BHIAEISETCH HENpPO3paMHENT pYOHHH MHHepan
(MarseTHT) M OT KOTOPLIX HOET 3aMEUIeHHe OJIMBMHA BOJOKHHCTLIM
© 3eNeHLIM HIAH XEeATO-3€NeHbIM CepneHTHHOnOoaoGHEIM MuHepanoM. [lo- -
crnenuuit 4acTO HMeeT AOBOMBHO BbiCOKoe aBynpemomnenue (mo 0,015-
0,020) u noxox Ha GOynIuMHrHMT. B HekoTOpmX oGpasamnax ONHBHH NON-
HOCTbIO WM MOYTH MOMHOCTRIO 3aMeueH 3THM 3el/leHblM CepPHeHTHHO=-
noAoBHbBIM MHHEpanoM H MarHeTHToM. Takue ncesaoMopdoabi MO ONH-
BHHY /Ier'KO Y3HAKTCs, XOTHd MoXoxune ncepaomopdoar obpasyloTcs
1 no runepcreHy. [locnenHuit B ONMBHHOBLIX MOHHOHMTAX M KeHTam/le-
HHTAax He 6Ll obmapyxeH, I'HmlepcTeH, Kak yxe YNOMHHAa/oCkE, BCTpe-
4aJcHd B SCCEKCHTAaxX, H TaM Xe HaXOQHAHCh H edHHHRHLIE NCEBAOMOP-
do3pl MO OMHBHHY, "

OntTugeckue cpoficTBa onHBHHA oGwiyHLIe: Nm = 1,683 - 0,002;
Ng-Np = 0,038-0,040; -2 V= 84-86°. Mo aTum CroicTBAM MOXHO
CYUTATHL, 4YTO CooepxaHue Fe2Si04 B ONUBUHE KEHTANNEHUPOB He 60—
nee 20~25%.

BuoTuTa B ONUCHIBAEMEIX NMOpOOAaX HEeMHOI'0 MeHblle, YeM OJIMBHHA.
Ero Tabnuue HenpapuabHO# GOpMBE BCeraa KCeHOMOPDHL! MO OTHOWEHHIO
K HHPOKCEHY, O/MHBHHY H N/arHOKNAasy, HEpeAKO KpynHee 3epeH 3THX
MHHEPanoB M MepelojHeHs! MOAKHIHTOBHIMH BKIOYeHAamH., Ha rpaxuue
GUOTHTA C ONUBMHOM HHOI'AA BUAHBI KenHPHUTOBmIe KafiMpl H3 Menb4ai-—
WMX 3epHBILEK MarHeTHTa # KaKoro-~To penkedHoro MuHepana, Bepo-
9THO, U3 rpynnel snuaora. OnrHyeckue cpolicTpa Guorura: Nm =
= 1,653 £ 0,002; Ng-Np = 0,050 - 0,060; -2 V= 0-4°, Buorur
pesko IIeoXpoupyeT OT cBeTno-xentoro mo Np [0 XKpacHoBaTo-Ko-
puynenoro upera no Ng u Nm.

[Mnaruoknas HaxoAHTCA BCeraa B MeNKHX HAHOMOpGHLIX nefcToBHA~
HBIX KpucTannax oxono 0,5 mMm anuso#t m no 0,1 MM wupHHO#, O6HIy-
Hble TOHKHME NONMHCHHTeTHYeCKHe ABOHHMKM no ankGUTOBOMY M ankGHT-
kapncbanckomy sakoHaM H cnabo BrpaxeHHas 3oHANbBHOCTL Habnwna-
orca Bo Beex umukdax. [1o MakCAMAnbHOMY YLy CHMMETPHYHOTO Mora-
canuga B 3oHe | (010) nnaruoknaa senaserca aHaeauHoMm (mo 40-45% An
p nenrpe u ao 35-40% 'An no xpaam sepen). Pasanoxenme nnaruoknasa
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dur, 29, OnupnHobbiit MoHuoHHuT. [Moppupo-
BUOHAS CTPyKTypa, 3epHa ONHWBHHA M OTHACTH
) NHpOKCeHa 3HaA4YHTe/IbHO prnHee 3epeH nna-
ruoxnasa, GHOTHTA M KalHeBOr'o MOJEBOr0
wnara, O6p. 113, oxono n.lll. Bea ananuza-
Topa, yBeln. 15

HabnopaeTcs pedko M BCeraa TOAbKO B ILEHTpanbHO# YacTH aepeH,
O6puHO pasBuBaeTCd Hepas’lIUYHMO TOHKHH CepHUHT~KAOIMHOBEHIM arpe-—
raT unu pexe 4dewy#ku Cepuuura.

Kanueppi#t noneso#i wnar obpasyer Gonee kpynHele (go 2-3 Mwm)
3epHa HenpaBunbHoOl#f GopMel W BCeraa xcenomopbhHee niarvoknasa u
LUBETHBIX MHHepanoB, [INardoknas HaXOAMTCH B HeM B Bude MOHKU—
JIMTOBLIX BKJKOYeHHH, KanueBpiit NMoneBo#t wnat BUOAHE oAHOpPOOHLI —
6e3 MHKpPONEpPTHTOB M ABoHHHKOB, [lenuTu3auund orcyrcreyer. B ceue-
unax INp noracamme orHocureneso cnena cnajinoctu (010) npamoe,
H NO3TOMY KajiueBbll MOJeBOH IUNAT MOXHO CYHTATB OPTOKIA30M,

ANaTHT M MarHeTHT HaxoQaTcs B O6w4HbIX dopMax B Buae BKIO—
yeHudt B GHOTHTe uinM NUpokceHe. [IpaBunbHele NPH3MOYKH anaTHTa
nocturawot 0,5 MM B anuny u 0,1 MM B nonepeynuke., B GuorTHTe H3-
peaxka Monafanuch OKPYribie 3epHulWKH cpeHa paamepom 0,05-0,1 mm,

CTpykTypa onHChiBaeMbIX [MOPOA THMHYHAS THNHAMOMOpPPHO3EpHHC-
Tad., XapakrepHoit oCoGeHHOCTHLIO ee SBAAETCH HEeOAHHAKOBHI pasmep
3epeH LBeTHbLIX H Gecuae'rnux MHAHepanos, 4YTO NpHAaeT HEeKOTOPbIM
pPa3HOBHAHOCTAM NoppHpoBHOHLIE OBNMHK mon MuKpockonom (dur, 29).
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dur, 30. Kenrannenur (MenaHoKpaToBhIH
onuBuHOBbLI# MoHLUOHHT). LBeTHmie MEHepansl =
OHBHH, MHPOKCeH, O6HOTHT — pesxo Npeob-
napapT Hal GeCUBeTHLIMH MHHEpANTAMH -~
AAArd0OKNIA30M ¥ KanKeBHM NOMEBLIM WIIATOM,
O6p. 300, okono n, VII. Hukonu ckpemenst,
yBen. 15

[locnenopaTensHocTk HonOoMopdH3MA I'IABHLIX MHHEpajaoB Takas:
ONMUBHH ~ ABr'HT - MNIArvHoKna3 - GHOTHT - KajiueBblii MojeBO# wmar,
Ona ycrnoXHseTcs HHoraa opHTOBLIMH COOTHOWEHHAMY NMHPOKCeHa H
Mjaraokiasa ¥ BPOCTKAMH GHOTHTA B nuUpokceHe. O6muit o6IHK MHKPO—
CTPYKTYPhl Takoil Xe, Kak ¥ y MOHLUOHHTOB.

Tepmuupl “KeHTanneHAT” Hu.” ONHBHHOBLIH MOHUOHHUT” B IHTeparType
HHOr'Aa ynorpebndlTCd KAk CHHOHHMGEI, ‘Y13 ONHUCaHHBIX TIOpPOA Mbl KeH=—
TaMIeHHTAMH Ha3plBaJIM TONBKO CAMEbIe MejaHOKPATOBhie pA3HOBHAHOCTH
(dur, 30), Ouu HeCKOABKO OTAWYAKTCH OT KeHranneHuros ua Keuran-
jeHa, Ond KOTOpPHIX XapaKTepHa 3e/leHOBATAS OKPACKA OJWBHHA H MH—
pokcena ( Hill, Kyunaston, 1900). lpeo6nanaiomue cpean HIIHMCKAX
nmopoa NeliKoKparoBble Pa3sHOBHAHOCTH, cogepxamue MeHee 50% uBeT=—
HbIX MHUHepa/oB, ONpelefNdandCk KAK “ONHBHHOBbLIE MOHLIOHHTHL".

O BaNOBOM XHMHYECKOM COCTABEe OJHBHHOBLIX MOHLUOHUTOB MOMXHO
HMEeTb MpeaCTAaBleHHe IO pe3ynnTaTaM ABYX aHaNH3oB oaHoro obpad-
na, npoBefeHHbIX B XHMHueCKoil naBopatopuu MOCKOBCKOrO Ieojioro=
pa3BenouHoro uHCTHTyTa (23/Y 1937 r.):
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| 11 Cpennee

'Si02 51,70 51,71 51,70
TiO 0,80 0,80 0,80
WAl 3 16,00 16,05 16,02
Fes0s 3,85 3,68 3,87
F 5,08 5,11 5,09
MaO 0,13 0,13 0,13
MgO 5,81 5,79 5,80
'Ca0 7,34 7,32 7,33
Na? 2,81 2,80 2,85
Ko 4,80 4,85 4,82
P05 0,83 0,83 0,83
2 0,07 0,07 0,07
S 0,29 0,29 0,29
iCl % o Ga. Cn. -
HZO 1o 0,28 0,28 - 0,28
.o, 1,11 1511 1,11
CywMmMa... 100,70 100,92 100,83

BoluucneHHple #3 3THX AAHHBIX YHCAOBLIE XapaKTepHCTHKH H 00—
NONHHTeNbHbLIE NapaMeTpsbl:

a 13,2 f’ 39,0 Q -11,5
c 4,1 m' 41,0 a/c 3,22
b 29.7 c’ 20,0
S 59,0 n 47,5

Kenranneuur-noppuput

3Ta opHrHHANbHAY MOpPOAA BCTPEedYeHa CpeaH INMH/IeHUHTOBLIX NMOp=-
dupOB ¥ OpPTOPOrOBMKOB Ha CeBepHOM ckioHe "KamenHoro Gyrpa”. B
noje oHa NMPHHAMAanNAaCh 3a PA3HOBHAHOCTH NMOPPHPUTOB, BXOAHAMHX B -
coctae stpbysuBHo-TyporeHnHolt BMewalome# TonmH, M ee reojsorHiec-
KHe YCIOBH§l 3a/leraHHd OCTAHECH He BNOjHe BuisCHeHHmMH, Wapecr-
HO, 4TO TAKHE HJIH NOXOXKWHE TOpHEIE NOpPOAEl MPOC/EXKHBAITCH y3KOi
nonoco#t Ha cepep oT “KamenHoro Gyrpa” Ha 500 M. MukpockomHyec—
Koe HaydeHHe, OONHaKO, NoKAasano, YTO 3Ta Nopooa Pe3Ko OTAUYAeTCH
OT OMHCAHHBIX Bhllle NOPPHPHTOB H SNUNEHUHTOBLIX MOPPHPHTOB H 06—
HapyXHBaeT HeCOMHEHHOe CXOACTBO C KeHTa/neHHTaMH. ITO, OYeBHA-
HO, MeHee pacCKpHCTAa/NIH30BaHHAad, XunbHas ¢auns KeHTa/NIeHHTa HIM
ONHBHHOBOIO MOHIOHHTA,

Makpockonu4eckH 3To gBHO moppHpoBas nopoga, C TeMHO-Cepo#
adpanuTopoft ocHoBHOH Macco# W MHOrOYHMC/EHHBIMH, HO MAa/l0 BhIAE—
NAOWAMAECH NMOPHHPOBLIMYE BXpanjedHHKaMH NHPOKCEHA H O/JIMBHHA.
[IpacyTCTBHE BKpAN/JeHHHKOB O/IABHHA J/lerde yCTAaHOBHTh HA BhIBETpE-
noit nopepxHocTH ofpasmna, rae Ha HX MecCTe BHAHLI HerayGoxkue Bhna-
AMHKH,

132



flon MHKPOCKONOM TOPPHPOBLIE BKPANNSHHKKK ONKBHHA ¥ NUPOKCe=-
HA XOPolO BbIAENATCH B MNOJHOKPHCTANNHYECKOH OCHOBHOI Macce,
Ob6uee KonH4YeCTBO BKpamnjneHHHKop Kone6aercsa or 20 mo 40% mcero
ofvema ropHo#t mopodsl,

BxpanneHHHKH ONMBHHA MMelT paamep o 1-1,5 MM, dTo nosBonb-
HO TNpaBH/ILHGIE H3OMETpHYeCKHe, HO HeMHOr'O ON/aB/IeHHbIe KPHCTAalbI,
.He ¥MMelolHe XOPpowo pas3BHThIX rpaHei, HekoTopeie BkpanieHHHKH
npeacTaBleHbl OKpPYrIeHHO=-YI/IOBAaTHIMH OGNOMKAMH KpHCTannos. Onu-
BHH Pa3bHT XapakTepHLIMH TPElHHAMH, [0 KOTOPHIM BhIAeASeTCH BTO-
puyHbIl MarHeTHT M 6Gn1eaHO OKpalleHHpit 3ejeHoBaThIf CeprneHTHHO=-
nonoBHLI MHHepaj. XapakTep pasiloXeHMHs ONMBHHA B 3THX Nopoaax
COBEpPUEeHHO TaKoi e, KaK H y KXeHTAallJIeHHTOB.

[Moppupossix BKpaNIeHHHKOB MOHOKIMHHOrO MHPOKCeHa NMPHMepHO
CTONBKO Xe, CKONbKO W BXKPANeHHUKOB ONWBHHA, WA HEMHOrO MeHblue;
paamep ux ot 0,5 no 2-3 MM B nonepeyHuke, Cameie KpyNnHbie H3
HHUX MpeacTaB/ieHbl H3OMeTpPHYECKHMH KPHCTAMIaMH C IIOXO pa3BHThbi-
MH rpaHamMiH. Hecmorps Ha Gonee unm MeHee uaHoMopduyio dopMy,
o4YepTaHHsa BKpPAaN/IeHHHKOB NMUpPOKCEeHa He NpsiMonuHelHsl. [Tonepomna-
TOBbI® 3epHBILKH OCHOBHOH Macchl BpacTalT BHYTPb BKpaliIeHHHKA,
YacTo BHAHBI B MHPOKCEHE H MOHKMIHTOBEIE BK/OYEeHH NONeBOro wWma-
Ta, Menkme BKpan/ieHHHKH NpeacTapfeHsl NH60 NpaBHABLHEIMH, XOpOLIO
06pasoBaHHbIMK KpHCTaanaMH, nu6o o6IOMKAMH KpPYNMHBIX KPHCTAIIOB,
Huorna naGmopaipTrcs raoMeponoppupopsie CKOMIEHHA MeIKHX BKpar-
NeHHHKOB NMHpoOKCeHA,

MoHoknuHHEI# NMUpOKCeH uMeeT cnabyio 6ypoBaTylo OKpacky H Mo
ONTHYECKHM CBOHCTBAM sBAsIETCH ABrHTOM ( Ng-Np = 0,034; (:Ng-42_°:
+2V =55)

OveHb XapakTepHa 30HAIILHOCTh NMHPOKCEHA, BeIpaXalmascs au6o
B 30HANBHOM pAaCHO/IOXeHHH MOAKHNHTOBHLIX BKAKWYEeHHH, nubo B pas-
NUYHOH MO MHTeHCHBHOCTH GypoBaTolt okpacke B pa3HbIX 30HaX. MHor-:
Oa B UeHTpPe BKpanleHHHKOB HeCKONbko Gonblle yros mnoracaHus
(cNg=44"). O6uusl MONACHHTEeTHYECKHe M NPOCThie NBOHHHKH
B = [(100).

KpoMe BkpanneHHHKOB ONIMBHHA H NHPOKCEeHA B OCHOBHOH Macce
Koe-rae HaXONSaTCH OTAeNbHble 3ePHLIWKH PYAHOrO MHHepana H MpH3—
MOYKHM anaTura paamepoMm ao 0,2 mMm,

OcHoBHas Macca onuceiBaemofl nopoasl COCTOMT M3 TNOMEBOro wina-—
Ta, aprura, GHOTHTA H MArHeTHTa. 3epHHIUKH ABrHTA PasMepoM 00
0,1-0,2 MM, nauoMopdHEIE, HHOrAa HEMHOrO yA/NHHeHHLI® MO TpeTbedl
oc#. Brnonue unuoMopdust xKyGuyeckue kKpucTtannel marsetdra. Menkue
Tabnuyku 6GmOTHTA, HAOGOPOT, BCErna KCeHoMopdPHbl Mo OTHOWEHHIO KAakK
K MHPOKCeHy, Tak H K noileBoMy wmmnary., Yacto 6uorur ofpasyeT peak—
uUHOHHble KaWMsbl BOKPYr HauGosnee KPYNMHEIX 3epeH MACHETHTa,

lMonerpoit wmatT B KeHTaANNEeHHT-NOPPHPHTAX NMPEUMYUECTBEHHO Ka-
nueBbift, OTaenbHble NefiCTOYKH Mardoknasa paamepoMm Ao 0,2 mMm
BCTpeyalTCa B NMOAYHHeHHOM KoiHyecTpe., CocTae nnarnoknasa ofpe-
AelHTb TPYAHO, Tak kakK Gonbwel HacTbio OH cepHTH3HpoBaH, Koe-rpge
Mo yriam noracaiHids MOXHO YCTAHOBHTB, 4YTO OH SABASETCH AHAE3HHOM,
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3epHBILIKE Ka&JIHeBOro MO/eBOro WNaTa H3OMeTpHYeCKHe HIH TOJNCTO-
TabnuTyaTee, nawiHe He oCoBeHHO YANMHeHHbIe NMPAMOYroOfbHbie ceye-
uug no 0,2 MM B anuny. [lpocThle nBoliHMkH B HHX HabGnionalorcs pen-
KO,

HesaHauynTenbHoe coAepXaHHe MAarHOKJa3a H NOBLIIEHHOe N0 Cpap—
HEHHIO C KeHTa//eHHTAMH CONepXaHHe apruTa M03BOJSeT MpPeANoNOXKHUTE,
4YTO NO CocTapy ONHMChIBAeMas IMopoaa HeCKONMBKO OTK/IOHSETCSl OT KeH-
TANJIEHUTOB B CTOPOHY NHPOKCEHOBLIX WOHKHHHTOB,

deprycuTel © GOpPOIAHUTbI

3TH ropHsie MOpoAsl craralpT [OBe IHPOTHHIe AalKH MOMHOCTBIO
0o 5 M cpeaH OPTOPOTOBHKOB H NETHHCTHIX NCeBAMIEHIUTOBLIX CHEHH-
ToB B CepepHol wyacTH “Kamennoro Gyrpa”. Kpome Toro, o6HaxenHe
peprycutonono6Ho#t mopoanl BCTPeyeHO B 30He KOHTAaKTa He(e/IHHOBLIX
CHEHHTOB C 3NHAeHUHTOBLIMH noppupaMr B cepepHo# gacTH Hmmmcxkoro
MAacCHBa' HelloCpencTBeHHo okono nyHkra Xll. Ycnopmsa saneranus
eeé 30eChb He COBCeM SICHBI.

Brewnuit Ban ¢eprycurop odeHb xapaxkTepeH (¢ur. 31,a,6). Ceer-
no-cepoie KW pPO3OBLHIE OKPYIJble NMATHA NCeBAONeHLUHTa pasMepoM oOT
0,5 no 10-15 MM 3akmioueHsl B Me/Ko3epHHCTOH TeMHo-Cepo#t, MeC-
TAMH 3elleHOBaTO-4epHOll Macce, coctoauwel raasnsiM oGpazoM u3
HBETHLIX MHHepanoe, PopMsl nefiniuTa XOpOLIO COXPAHHNHCH, OCOGEeHHO
B ropHo#t mopoae u3 CeBepHO# uacTH maccuba, OTHOCHTe/NbHOE KO/IH-
YecTBo MNCEeBOONeALHTOR pas3nHyHo, HHorna oHH COCTAaBAAIT OKOMO
NONOBHHEI BCEro o6seMa rOpHOR Mopodsl, HHOraa mx MeHeme 1/3,

[axe no BHellHeMY BHAY CpelH ONHCHIBAEGMBLIX NMOPOA MOXHO GplIO
6bl BLIAENHTE HECKONBKO PA3HOBHAHOCTEH, HO MBI BhIAENHSEeM /IHIIL ABa
r/IaBHLIX THNA, KOTOphIE DA3NHYAIOTCA TONBKO NMoa MHKpockomoM., Oc-
HOBHOE pa3/MyHe 3akniyaeTcsd B TOM, 4TO B deprycurax THTAHHCTHIR
rpasar (MenaHmT) He MrpaeT cylieCTBeHHON polm B cocTaBe I'OpHOMH
nopoasl, a B GoponaHHTax KOIM4ecTBO ero aocturaet 20-25% Bcero
o6bema nopoast (¢ur, 32). Kpome roro, Soponanurs BooGme HeCKONb-
ko Gonee MenaHokpartoBeie NMopoAsi. OONHAKO H3y4YeHHe 06pasnoB, B3fA-
ThIX H3 OAHOH M To#H e pafixu, Noka3lpiBAST, 49TO CONAepXKaHUE Mena-—
HHTA MOXeT HU3MeHAThCs He3aBHCHMO OT YMeHbIIeHHSd H/IH YyBe/lHYeHHd
ofmero KonHyecTBa LBETHHIX MHHepanos, [loaroMmy deprycurwt u Go-
pONAHHTHI  pacCMAaTpPHBAKTCH BMecTe, TeM 6Gojiee, YTO OHH COCTOSAT
H3 ONHMX H TeX e MHHepajoB H HMEeKT OJHHAKOBbIE CTPYKTYPHEIE
H TEeKCTypHEIe 0COBEeHHOCTH. .

[Ton MHKpOCKONMOM BHAHO, YTO Pe3KOit IpaHHnsl Mexay fcesaonefi-
H¥TaM# ¥ 3axkmovapwmel ux maccoit Her. llceenonefiuurel npencrapna-
1oT coboll OKpyr/abe  y4YacTKH, COCTOSIIHE H3 KAaJHeBOro MNojleBoro
wrnara ¥ HedendHA ¥ TOYTH COBEPUIEHHO JIHIeHHble HBETHHIX MHHepa-
noe (cm, ¢ur, 31,8). Crpyxkrypa aTux ywyacTkoB 6piBaeT paaHag, Hacto
KanueBbll MONEBOH WNAT HAXONHTCH B HMUX B BUAe Gonee WAH MeHee
naAHoMOpdHEIX, GecCnopsanoYHO pAaCHOJIOKEHHBIX Tabaul pazMepoM
0,3-1,0 MM, a HedennH B pe3KO KCeHOMOP(DHBIX 3epHAX 3axaT Mexiy
nojnepownaroBsiME Tabnuunamu, Hapany c nceenonefiuuraMu Taxkoro
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cTpoeHHs Ha6GnINalTCd H COCTOAWME H3 H3OMETPHYeCKHX, MEeNKHX
{nc 0,1 MM) sepen noneporo wnara, HedenusHa W aHanbuumMa, B He-
KOTOPbIX [CepAoNeHunTax HAXOAATCH TOMNbKO YYACTKH Takoro “rpa-
HYJAHTOBOT0” CTpPOeHHd.

Kanuepoi#t nmonepoft mnar B ncesgonefiuuTax cpexdi# H COBepUIEHHO
romorenusifi, Jlmup B HeKOTOPHIX, YACTHYHO “rpaHy/HpOBaHHLIX" MNCeBaO-
nefiuMTax KpynHsie TAGIHMUBEl [OeBOro MNaTa MeJATH3IHPOBaHbLI H Heon-
HoponHel, Hedennn B mcepnonefiuurax pcerna HEMHOro pas/ioxeH,

Macca, sakmoyapowmaa ncesaonefuurs, ciaoxeHa Gonee uHeM Hamomgo-
BHHY M3 UBeTHBIX MHHEPA/IOB: N'YCTO OKPAaIWEHHOro 3e/1eHOr0 TMacTHHI-—
cura, GnenHo-3e/IeHOBATOrO MOHOK/IHHHONO NMHpOKCera, Byporo Mena-
HHTA M 3eneHo-6yporo Guorura, KpoMe 3THX MuHepajioB, B ee COCTap
BXOANAT nosiepolt wnaT, HedenwH, aHANbUWM, PNOOPAT, ANATHT W MAarHe-
TaT. [lo onTaYeckuM cCBOACTBAM BCe 3TH MHHEpa/bl COBEpUeHHO Ta-
KHe Xe, Kak M B OMHCAHHbLIX Bbllle Hede/MHHOBBLIX CHeHHTax, MenaHu-
Ta MHOrO, KaKk yka3siBanoch, B GoponaHuTax, Ho H B (eprycurax
BCTpPeYalTCs ero oThenbHbie 3epHa, BHOTHT M NMHPOKCEH B HEKOTOPbIX
ofpasunax orcyrcreylor. [lHpokceH wame BCero HaXoAHTCs B BHAEe OC~
TATKOB B 3€pHaXx racTHHrcHTa, JTH 3epHa caMple KpynHeie (o
0,5-0,8 MM), BCe apyrHe MHHepajbl HAXOOATCH B 3epHax He Gonee
0,2-0,3 MM, Bce sepHa H3oMeTpHYeCKHe, OKDYrible, TaK HTO CTPYK-
Typa 6nu3ka K rpanynuTopoi. OHa moxoxa Ha CTPYKTYPY OPTOpPOro—
BHKOB, CpPelH KOTOPHIX HaxoAsTcCsa ¢eprycursl.

" deprycurnl u GoponaHuTsl MmHMa Henbas CYHTATL NpOAYKTAMH
HopManbHO# nupPepeHnHAUHH HedeNHHOBO-CHEHHTOBOR Marmsu, Tak mxe
Kax ¥ y ONHCAHHGIX Bollleé MATHHCTHIX NMCEeBAONEHIHTOBLIX CHEHHTOB,

y HuX MHOro ofmux yepT C MHGPHAHBLIMH MOpPOA&MH.

O xuMHYeCKoM CocTaBe HWHMCKoro ¢eprycura (Ne 207) nawoor
' npeACTaB/IeHHE CleAyllHe pe3ynbTaTsl AHANH3A, NMpoBeaeHHOro B ja-
GopaTopuH MOCKOBCKOro reojoro-pa3peao4yHoro HHcTHTyTa B 1937 1,
ananurakoMm C.Xosahckum (B %): '

Si0, 49,77 'Ca0 6,06
Ti02 0,52 Na 4,56
Al0; 18,33 K 7,97
Fe 3 3|89 Pﬁs - 0'44
MnO 0,11 .

MO 2,11 L dt

CymmMma,0,83

BeluncnenHble H3 STHX NAHHBIX YHC/IOBbIE XAPAKTEPHCTHUKH H N0-
nofHUTeNbHEIE MapaMeTpbl:

a 22,3 f’ 48,5 Q 283
e 2,8 m’ 23,0

b 18,1 c/ 33,5 a/c 9,7
S 59,3 n 46,5 -
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$ur, 31 a,6., Peprycur
a - NpUNONUpOBAHHAs NOBEpPXHOCTb, 06p. 297, ceBepHplt CK/OH
*Kamennoro 6yrpa” (n.VI), 3/4 maryp.pen.; 6 - ofmuit BUO MHKpO-—

CTPYKTYpel, 06p. 297, cepepHrit cknon “Kamennoro Gyrpa” (m. V]),
6e3 aHanuszaropa, yeen. 2,5; '
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&ur,31 B, Peprycar

B - CTPYKTypa ncepaoMop¢oabl 1o fefinuTy H3 KajlneBOoro NoJIeBoro
unara ¥ HegemuHa, obp, 297-a, cesepusit ckioH “Kamensoro 6yrpa”
(m. VI), nuxonu ckpemesn, ypen. 15

dur. 32, Boponaunt, O6umit Bua MHKpPOCTPYKTYphl. O6p. 185, okono m, XII,
bea ananuasartopa, yeens. 2,5
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MOHMYTHTHI H KOHI'DECCHTBI

3tu nefikokpatopsie denbawnaTHAOBbIE NMOpOAbLl OGHApPYXeHbl B ABYX
MecTax B BHAe IWAHPOBhIX 0OpasOBaHHA B MeNKO3epHHCTHIX HepenHHo-
BulX CHeHHTax, [lo BHemwHeMy BH1Y OHH Majo OT/IHYAKTCHA OT Hedenu-
HOBBLIX CHEHHTOB, H TOJAbKO OTCYTCTBHEe B HHX MO/IEBOro Wnara Npue-
neKkno BHHMaHHe elle B None. MUKpOCKONMHYeCKOe WayHeHHe, OAHAKO,
NOKa3blBaeT, 4YTO I'OBOPHTH O MNOJMHOM OTCYTCTBHH MO/IEBOro WNaTa
Henbas. Kanmepmifi NMonepoil wnaT HaAXoAMTCs MOYTH Bo BCcex uuHdax,
HO B KonHyecTBe MeHee 10% Bcero o6vemMa nopofsi.

MOHMYTHT no cocrapy 6aH30K K THNH4HbIM ans HMwumckoro mac-
cHBa rpaHaT-am@u6on0BeiM HedelIMHOBHIM CHeHMTaM. JTa nopoaa co-
crout u3 Hedenuna (60-70%), rycTo okpalleHHOro 3e/IeHOro TacTHHI-
cura (15-25%) u Turamncroro rpanara (5-10%). B monuusenHoMm ko-
nuyecTBe BCTpedawTcs kanueshil nonesodl wnar, GypoBaro-aelleHbli
6HOTHT W akxieccopHbie MHHepans! ($awWOPHT, aNaTHT H MAarHeTHT).

Mo onTHYeCKHM CBOWCTBAM BCe 3TH MHHepansl COBepUWEeHHO TaKHe Xe,
kak u B HepenuHoBbiXx cHeHMTax. CTpykTypa MOHMYTHTa amioTpEMopdHO-
3epHHCTad, Mano OTAHYAWAaaCH OT FPAHYIHTOBOA CTPYKTYpPhI MelKOo-
3epPHUCTEIX HedenMHNBLIX CHEHHTOB, 3epHa Hedenuna, pasmMepom

0,5-1,0 MM, HeMHoro uanomopdHee 3epeH ampubona W naxe rpasara,
HO Ppe3Ko BhIpaXeHHOro KceHoMoppuama LBETHbIX MHHepanos, CTONb
XapakTepHoro Ans NOpPHBIX MOpOA IPynnsl ypTHTA, B Hawe# nopone -Her.

Konrpeccur, coctosmuft yxe MOYTH HCKAOYHTENLHO: H3 HedennHa H
G¥OoTHTA, 3aMeTHO OT/IHY8eTCH OT HedeJHHOBpIX CHeHHTOB. OcobeHHO
npHBleKaeT BHHMAaHHe MONHOe OTCyTcTBHe ampuGona, rpaHara H INHPOK-
CeHa, KOTOphle B Pa3/If4HOM KOJIHYECTBe H B pPa3HbIX COYeTaHHAX
BCEraa. HaxoodTcd ¢ GHOTHTOM B HedelHHOBbIX CHEHHTAX,

Opyroit ocofenHocThI0 sBngeTcsa xapakrep Guorura. [lo oxkpacke u
ApyruM onTHueckuMm cpoficream GuoTHT B 3TOM mMOpone pe3Ko OTaAHYA-
eTCd OT BCeX TeX pasHoBHAHOoCTe# GHOTHTA, KOTOphLIE BCTPEYallNCh B
nepenunopbix cuenurax, Oxpacka no Ng u Nm. y Hero kpacHo-Gy-
pas (5 pg-pe),no Np - 6Gnenuo-menras (1 ie-lc ). Cpennu#i nokasa-
Tenb npenommesns Nm =1,65; Ng-Np = 0,050; =2 V "Oq'io. Huka-
KHX BTOpPHYHLIX H3MeHeHHHA B GuoTHTe He Habmonanock. Bokpyr Bkmio-
yeHHH anaTHTa BHOHbI N/eOXPOH4YHbIe ABOPHKH, OTHOCHTENbHOE KOIlH=—
4eCTBO GHOTHTA B KOHr'pecCHTe Konebnercsa B npepenax 5-20%. Heko-
Topsle o6pa3nus npeacrapnsioT coboff MOMTH MOHOMHHepPANbHYK Hede-
NHHOBYIO mopoay.

KanueBeifl nonesolt wnar scTpeuaeTcs B KOHIPECCHTE pexe H B
eme MeHblleM KonH4yécTee, YeM B MoHMYTHTe, Hedenun naxoaurca B
H30OMeTpHYeCKHX 3epHax paamepoMm 0,5-0,7 MM, HMeOWHX OAHHAKO-
BYI0 Nonuaapuyeckyw dopmy. Hedenmn nourn me nogmeprancs paamo-
KeHHio, HeanaynTenbHas MOMYTHE/IOCTb HEKOTOPHIX 3epeH obycnopnexa
pa3BuTHeM Menbuafimux (Menee 0,01 mMM) Tabnuuex uEONHTOB, pacho-
narapivxcsa no NUHAKOHAANBHOH CnanHoOCTH. KOE-'I"B.G BMecCTe C Heonu-
TaMH BCTPEYaKTCH TAaKHe Xe MelKkHe yewyHku GecupeTHONl ClIOAKH.
llupoko pa3BuTH AAKTHIOCKGNHYECKHEe MpopacTaHus HedenHHA NMONeBbIM
wnaroMm, ocob6eHHO B Tex obpaauax, raoe nosepoft wnarT HAXOOMTCS M B
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oraenbHblX 3epHax. [lakTunocKonu4eckwe CPOCTKH nuGO okafMasioT
aepHa Hedenuna, nu6o kak 6bl 3aXAaTbl MeXNy HHMH,

Ha akumeccopHreiX MHHepaloB BCTPeYalTCH ANATHT H ¢moopuT, Ana-
THTA 30eCh CpPaBHHTE/NBHO MHOro, H Gonbwe# yacTh 3TO KpyNHbIe
(no 0,1-0,3 MM), HenpapHAbHbIe MK HEeMHOro yAJNHHEeHHble 3epHa,
$a0OpHTa HEeMHOro, H OH COBeplleHHO GecupeTeH. ToOAbLKO B OQHOM
MecTe, NpH NPOPACTAHHX 3epHA (GAIOOPHTA YANHHCHHLIM 3EPHOM ANATH-
Ta, BOKPYr nocinearerc Bo qumoopHTe HaGmonanack rycras duoseropas
okpacka, '

B HefonblioOM KOMHYECTBE B KOHIDECCHTE BCTPEYaeTCH AHANBLHM
unn Gnuakmit K HeMY MHHepan H3 IpyNnnsl HEOJHTOB C NoKaaaTellem
npenomnenua okono 1,48 m neynpenomnensem no 0,004, O obpasyer
3epHa HempapHabHOH ¢GoOpMEl, 3a)xaTsie Mexny 3epHaMH HedenuHa.
MyCKOBHT CHOpafgHYeCKH BCTPe4Ya4eTCH H, 4YTO OCOGEeHHO NpHBlIeKaeT
BHHMAaHue, B BHOe OTAeNbHLIX KpynHeix (mo 1-1,5 mm) rabauuexk, cpac-
Tapomuxca ¢ tabnuukamMu Guorura. Hekoropas wacte GecuseTHOR ClIOAKH
obpaayer ckonienns Meankux (mo 0,05 mM) uwemyek. B oaHom Takom
CKoNneHuH BMecTe C OGecuBeTHo#t cmwoakofi ob6HapyXeH gpKo-3e/leHsbilf,
CHMbHO ABYNpenoMadouni cmonononobunit Munepan., Yewy#ixn, x co-
KANeHHIO, CAKIIKOM Mansl, 4Tofsl ONpefenuTh 2TOT MuHepan,

OrnenbHbie 3epHa KajndeBoro MOJAEBOro wnara, BCTpeHalmuecs B
HEeKOTOpeIX WnHdpax KOHrpeccHTa, HMelT Takywo xe ¢opMy, kKak H 3ep-
Ha HedenuHa, UHorna onm HemHoro kpynHee (mo 1,0 MM) H KceHo=-
MopdHee Hedenunua. KanmeBnifi nonesoff wnarT coBepWeHHO CBEX H Of=-
HOpONEH,

CTpykTypa KoHrpeccura amnorpuomopdHolepHucras (¢ur. 33), 6o-
nee MeNKO3EepHACTAsA, YeM Yy aHanorudHol mopoasl ¢ UnbMeHCKHX rop
(3apapuunxn#t, 1939),

O BanoBOM XHMHYECKOM COCTaBé HIMMCKOI'0 KOHIPECCHTA MOMHO CYAHTEH
1o pesynLTATAM AaHa/IN3a, NMpopeAeHHOro B nabopaTopmm JleHHHrpaACKoro
ropHoro mHcTHTYTa B 1936 r. anamutuxom AM. Tapacoeo#t (B %):

Si0 41,24 Na 11,35
TiO2 0,27 Kzﬁo ' 6,95
A]283 29,91 Ba0 0,13

1,87 . 0,11
EZO d 1,08 ?205 0,26
MnO 0,18 +110° 0,60
MgO 0,78 HO 0,18
Ca0 3,67 M.m.mo. 1,40

Cywmwma,..00,76

Boiuuc/ieHHEIe H3 3THX OAHHAIX YHC/OBble XaAPAKTEpHCTHKH H OO-
NoJIHETeNnbHble NMapaMeTpel:

a 38,8 £ a4 Q =754
c 2,8 m 22,5 a/c 18,7
b 6,3 c/ 33,5
S 52,3 n 71,8
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¢ur, 33. Konrpeccur. COCTOHUT UeNIHKOM H3
Hedenuna ¥ KpacHo-6yporo GHoTuTa. Anno-
TpuoMopdHO3epHHCcTas CTpyKTypa., Pacnpene-
neHue GUOTHTA B ropHofl mopoae HepaBHOMEp-
Hoe. O6p. 100, okono n.IV. Hukonu ckpeue-
Hel, yBemn. 20

KonuyecTreHHO-MHAHepanbHeIl aHanus aToro xe ofpasua nokasan,
yro Hepenuna B Hem 90,1 obvemu, %, 6rorura 6,4, myckoeura 2,2 u
¢moopura 1,3 obvemu. %.

HapecTKoBo-llesoYHbIe HHTPY3HBHLIE mopoabl H3 Gmmmalmux
okpecTHocTe#h HwmMckoro maccupa

Kak yxe ykaabiBanoch, 3TH IOpHble NOpoAbl HENOCPEeACTBEHHO He
YYa4CTBYIOT B I'eo/IOrHYeCKOM CTpPOeHHH MUWHMCKOro weslouHOre MaccH=-
pa. O pacmpocTpaHeHHOCTH HX M YC/JOBHAX 3aneraHnsi BHe MacCHBa
Mbl He HMeeM [OCTATOYHLIX NaHHLIX, TAK Kak Gonbluelt HACTBIO OHH
MepeKpsIThl TPETHYHLIMH M HYETBEepPTHYHbLIMH OTHOXKeHHaMH., HemHorue
BLIXOAbI 3THX NMOpod BCTpeYeHsl K ceBepy oT Bparoaw6oBckoll Ooporu
H loxHee, Beiwe no p. Muwum, B ycree nora Taxknaun-Cai#t, l'opHble no-
poasl H3 3THX ABYX MeCT HeCKOJbKO OT/AMYalOTCA ApPYr OT apyra
No3TOMY HX PACCMOTPHM OTHE/IbHO.

Kepeapunessoe QA HOPHUTSH H HOPMAabH.G e
O M O pH T B, BCTpedeHHble cepepHee Bpartomwbosckolft noporw,
MAKpPOCKONHYECKH NpeNcTaBnsloT cobGolt oaHoO6pa3Hble, CpelHe3epHHC-
Thle, Me30KpaToBble MOpoasl, COCTOAmMHEe K3 4YepHolt poropoft o6MaHkH
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u Gesoro noneporo wnara B 3aepHax no 2-3 MM B nonepeusuke, Ko-
NHYeCTBO UBETHOro MuHepana oberHO He npeseiwaeT 1/3 BCero of6ne-
Ma ropaoi nopoasi, HO B OTAenbHsIX obpaamax ero okono 50%. Keapu
paccMoTpeTh HeBOOPYXKEHHbLIM INIA30M TPYOHO,; HHOrAA Aaxe B nyny
ero 3epHa enpa 3aMeTHBI.

Texcrypa onuceiBaeMmsix nopoa Gonabluelt wacTbio MAaCCHBHAA, HO
B HEKOTOpbIX MecTax HabnoaaeTcs nHHelHo-napannenbHOe PACHON0Ke=
HHe NMPH3IMAaTHYECKHX 3epeH porobBoi of6MaHKH H NaarHoknaasa,

flon mMuxpockonoM BHAOHO, YTO I/IABHBIME MHHepajaMH SBIHIOTCS
NIarHokna3 cpenHero coctapa, OOLIKHOBeHHAs 3e/leHas porosaa ob-
MaHka H kBapu, Kanuepm# nonepoit mnat uHorna GpiBaeT B HUYTOXHOM
KonndecTBe., AKUeCCOpHhIe MHHepa/ibl NpencTaBleHel MarHeTHTOM, Che-
HOM M anaTHToM. M3 BTOpPHYHEIX MHUHepanoB yKaxeM TONLKO Ha CepH-
LHHT-COCCIOpHTOBLIA arperar, obpa3ylomuiica 38 CyYeT NMIarHoKIaaa,
XNOPHT H SMHAOT, HHOr'AA BCTpevAKUMECH B OTAE/BHbIX Tabauykax u
sepuax. B oaMom o6ps3ue MenaHOKpaTOBOT'o AHOPHTA B Porosoi 06—
MaHKe eCTh OCTATKH MOHOK/JHHHOI'O [IHPOKCeHAa,

Mnarnoknas HaxoOHTCA B HAHOMOPPHLIX NPH3IMATHYECKHX 3epHax
nnuuoit 2-3 MM ® 0o 1 MM B monepedHuke, Xopoumo 3aMeTHO 30HANb-
HOe CTPOeHHEe 3epeH, HO COCTap OT LEHTpa K MepHpepHH U3MeHgeTCH
HeaHauyuTenbHo, Onpénenedns Ha Ccrtonuke PegopoBa W H3IMEPEeHHA Yr-
J10B MaKCHMAalBHOI'O CHMMETPHYHOI'O noracaHds B 30He (010) noka-
ablBalOT, YTO NJIATHOK/IAa3 Abisdercsa aHgeanHoM (30-43% 'An). B ouens
yako#t mepudepuyeckodt 3oHe NAarnok/1a3 GuLIBAET O/IHTOK/IA30M H alb-
6uT-0nuroknasom, TOHKHE MOMHCHHTETHYECKHE ABOMHHKH IO albGHTO-
BOMY H anhﬁur-xapncﬁancxomy 34KOHaAM XopolWlo BHOHBI Tam, rae
njardoxnas Majo pasioxeH, Pal3sokeHHe njarHoknasa B CepHUMT-
COCCIOPHTOBLIH arperaTt o6sIYHO INPOHCXOAHT TOMNLKO B LEHTpanbHOMH
yacTH 3eped. [lonHas cepuunTH3auHA niaruoknaaa Habnonaercs pen-
KO M CONpOBOXAAETCA HCHYE3HOBEHHEM 30HANBLHOCTH H HHorAa nonaHoi
aneBuTH3anueH, .

Poropag ofmaHka HaXOOWTCH B NPH3MATHYECKHX, HO HeNOCTATOYHO
Xopollo o6pas3oBaHHLIX KpHUCTannax #H pceraa Gonee kceHoMopdHa, deM
nnaruoknaa, Okpacka ee 3enenas unu Gypoparo-asenenas no Ng, se-
neHo-6ypas no Nm H cBeTino-xenras no Np . Ouenb wacTo okpacka
HepaBHOMepHad, TaKk Kaxk nu6o BHAHA ABHAA 30HANBLHOCTE H MOCTeNeH-
HOe HCYe3HOBeHHe OYpOBATOrO OTTEHKA OT LEHTpa K NepHdepHH 3epeH,
nu6o GypoBaTo-3aelleHas oOKpacka Habnonaercs narHamMu B Gonee wHCTO-
aeneHoMm ampubone. [pyrue orrru'-lecxue cBoficTBa poropoit o6MaHKH:
Ng-Np = 0,015-0,018; -2V = 68-74°, B sonanbusix KpHCTaNNAX
BHEWHHE 3OHbI M3 3EMEHOrO aMdJnGona HMeloT -2 V=71-74° , BO BHYT-
pennux (6ypeix) -2 V= 68-70° cNg—]?—]Q

Poropags ofMaHKa He noaneprae-rcst KakoMy-nu6o paajioKeHHIO.
Ha6nopnaeMmble B Helt HHOrAAa OTAENbHbIE 3epHA 3MHIOTA HJIH CPOCTKH
aNMAOTA H XjopHTa 06pasoBajuChb, NO-BHAHMMOMY, HA MeCTe paHee
BK/IIOYEHHBIX B poroBoi obMmaHke Tabauyek GHOTHTA,

Kaapu HaxXoouTCa BCeraa B pe3Ko KCEHOMOWHMK 3epHax, T.e.
3a)aT Mexny NnpE3MaTHYeCKHMH 3epHaMH nOiarmoknasa m ambubona,
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¢ur. 34. Kpapuessiit auoput. Tunuuxas ru-
nuanoMopdHo3epHHCcTas CTPykTypa. Konnuect-
BO KBapua B Mojle 3peHHd HECKO/IbKO MeHbIle
cpennero. O6p. 175, cepepnee n.XIV. Huko-
¥ CKpelleHs!, ybemn. 15

Konuyectpo kBapua He npepbiaer 10-15% ana cameix nefKoKpaToBLIX
paanopunHocte#t, C yBennmueHueM conepxaHus am¢ubosa Kpapn HCHe-—
3aeT COBeplIeHHOo,

Kanuesslit nonmepoit wnar Toxe BCTpedYaeTCcd TONLKO B pPe3Ko Kce-
HOMOpPGHbIX 3epHax. DTO MOYTH HE NEeJHTU3HPOBAHHLIN, OAHOPOAHLIX
MHKPOK/IMH, € 3aMeTHoH, HO TOAbBKO MecTamH, cnabo BelpaxeHHOR
“ MEKpOK/IMHOBO# peweTko#”, HHoraa ~kanueporo noneporo wmara Gonb-
we, 4yeM KBapua, HO Halle MeHbIle, HIH OH OTCYTCTBYeT COBEpUIeHHO,

MOHOKIHHHLIA MUPOKCEH HAXOAHMTCH TONbKO B BHAEe OCTATKOB BHYTPH
aeped_am¢ubona. INo onruyeckuM cBOHCTBAM OH OTHOCHTCS K ABLHTY.

MarseTuT B BHAC HMAHOMOPGHBIX 3epHeiek paaMepoMm ao 0,2 MM
obpa3yeT BK/IIOYEeHHA B poroeo#l o6MaHke, nu60 3TH 3epHBIWKH H
CPOCTKH HX HAXOAATCs OKollo 3ecpeH ampubona,

Anarut scerna obpaayer Mmenxkue (oo 0,1 MM), npaBuibibie NPU3-
MOYKH, pacnojarapupgecd OKOJIO 3epeH MAarsHeTHTa,

CheHn Hepenko -BCTpedaeTCs B OTHOCHTenbHO KpynHeix (ao 0,5-0,7 mm)
npaBMIbHBIX KpHCTAaNnax, HO HHorga ero 6onee MeKHe U HenpaBunb-
Hble 3epHa BKJOYeHbl B ampubone HAH CPacCTalTCs C MarHeTHTOM.

C'rpyx'rypa OIIHC biBAeMblX KBapuepBblX OUOPHTOB M AHOPHTOB THOHYHaAH
runuanoMopdHoaepuucras (pur. 34) u npuaMaTHYeCKH-3epHHCTAS.
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¢ur, 35, duopur., [NpuaMaTHYCCKH~3CPHUCTAN
CTRYKTYPA H TPaxUTOMAHAA TEKCTYpPAa, 30—
HanbHbI NIaruokjas OOBolkHO CBeXui, Ean-
HUYHbIE, Pe3KOo kKcedoMophHble 3epHa KBapua,
O6p, 175-a, cesepuee n, XIV, Huxonu ckpe-
meHdsl, yBemn., 15

WaonoMopdhuaM miarnoknasa Mo OTHOWGHHUID K porosoil o6MaHKe He Tak
npupleKaeT BHUMAHHE, KaK NPU3MATHYECKMH rafuTyC I'IaBHbLIX MHHE-—
panoe, ocoGeHHO B TeX Caydadx, Koraa HMeeT MeCTO OpMeHTHpPOBAaHHOe
nuHekHO-MapanienbHoe pacnojoxkenue aepeu (dur, 35).

Kpapnes®se CHMeHHUTO-AMNOPHTE, KB abp-—

I e B bl e OHOPUT LI H rpaHONNOpPHUAT B Tak~
nau-Cag npeacTasnaioT Apyryo 6oabilylo TPYNNy MHTDPY3UBHAIX TMOPOA,
Gonee pa3nHooGpasiblX Naxe Mo BHelHeMy BHAy, OHuU OTNHYAKTCH OT
OMOPUTOB, BCTpPeYeHHBIX CeBepo~-BoCcToYHee HMuwMMCKoOro maccuBa, Kak
no MuHepajbHOMY COCTaBY, TaK M MO CTPYKType U Texkcrype. [[puBie-
KaeT BHHMAaHHe, 4YTO CYUECTBEHHYI po/b B MHUHEpPanbHOM COCTAaBe
aneck yxe urpaetr 6uorur. MHorna oH sBngerca npeo6nanalmuM #u
pa}e eOMHCTBeHHBIM UBeTHRIM MuHepalioM. BcoTpewawTcda 30eCb #
nefiKkoKpaToBble pPA3HOBHAHOCTH, [MOXOXHE HA CHEHHTEI,

CaMpIiMH pacnpoCTpaHeHHbIMH, NO-BHAHMOMY, €BMHAIOTCH KBapleBble
CHEeHUTO-[AHOPUTH, MAKPOCKOMHYECKH MEe30KpaToBhie, Cpeal3epHHCThIe
nopoaei, COCTOAWHE M3 YEePHOTO UBETHOI'O MHHepa/la H XeJlITOoBAaTo-
6enoro nonesoro wnara. Keapu vHOrga saMeTeH ToMbKO B nyny,
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[lon MUKPOCKONMOM BHAHO, YTO MHHepalbHbil COCTAB HX [OBOJBLHO
cnoxeH. [napHble MHHepajisl — KHCABIH MIaruoknas, kKanueBsifi nonepoft
wnar, kBapu, 6HOTHT, GneaHo-aeneHas poropasd obMaHKa M MOHOKIIHH-
Hbllt nUpokceH. KonuyecTBeHHble COOTHOWEHHS INIABHLIX MHHepasnoe B
pasHpix ofpasuax kxonebmorcs B HeKoTopwiX mpenenax. Henmocpenctseh-—
Hble OMpeneNeHUs CoAepKaHHs PAa3/THYHLIX MHHepa/loB B ABYX ofpasuax
Haubonee THNHYHOM DA3HOBMAHOCTH fanu cneaywomse peayabrarts (B %)

1 2
‘Maaruoknas 41,75 49,2
Kanuepsi#t noneeo#t wmnar 17,51 14,94
Keapu 10,84 9,76
Buorur 12,80 12,72
Poropasi obMaHka 848 6,65
Mupokcen 6,06 4,85
Anatur 0,47 : 0,809
Maruetur : 1,35 1,05
Anunoor 0,74 -

M3 akueccCopHbIX NOBOABHO MHOrO anaTHTa M MArHeTHTA, HeMHO-
ro uMpkoHa u cpena, MHOro BTOPHYHELIX, SNHMArMATHYECKUX MUHE—
panos - CepHlHTa, XJOPHTA, 3MHAOTA, AKTHHOJHTA H NellKokceHa.

IMnaruoknaa Gonblie# YacThbio NepenojiHeH yYewyHKaMH CepHuHUTA
C OTAeNbHLIMH 3epHbIIKAMHE 3MHAOT-UOH3UTOBLIX MHHepanos., [lo mMak=-
CHManbHBIM yr'1aM CHMMEeTPHYHOIo noracanua B 3oHe | (010) Kpae-
BbIX YACTSIX 3€peH, He 3aMelleHHbIX HHOr'QA CepHUHTOM, OH ABASEeTCH
onuroknaszom (23-26%'An). B neHTpanbHeIX 4HacTaX 3aepeH OH, NMO-BH-
auMomy, Gbin Gonee ocHOBHOMN, TAK KaK BHAHLI caedbl ciaGo Bbipa-
JKEeHHOH 30oHanmbHOCTH. B OOHOM MecCTe yaanoChb olnpelellHTb coCcTab
nnarmokiiasa B LUEeHTpe 3epHa, rae OH 0KAa3a/ncd ONHIOK/1a3-aHne3uHoM
(32% An). 3epna nnarmoknasa Gonee unu Menee uaHoMmopduel. Hacrto
B HeM HabnlonaloTcd MHPMEKHTOBBIE BPOCTKH KBapua.

KanueBpi#t nosesolf wnar moYTH He NeNHTH3MpOBAH, C HEeMHOIO4YHC—
JIeHHBIMH NMepTHTOBBIMH BPOCTKAMH anb6uTa xunxkoearoro Tuna. He-
ONHOPOAHOCTE NMPOMAB/AETCS B BHAE HECHHO BbLIPAXKEHHOH ”MHKDPOKIH~
HoBol peweTkH” H Kak 6bl “BonHHCTOM” noracaHnu. 3epHa Kanuepo-
ro nojeporo WMaTa, TaK e KAK H KBapua, BCerpna pe3ko KCeHOMOPHHEI.

Kpapu B npoMexyTkax Mexay 3epHaMH OApPYrHX MHHepajaoB 4acTo
HaxoouTCd He B BHAe OOQHOI'O 3epHa, a B BHAe Aarperara H3 HeCKo/lb-—
KHX 3epeH C O4YeHb HU3BHAUCTHLIMH (3yBYaThiMu) OYEepTaHUSAMH.

Poropaa ofmanka umMeer 6Gofee HIH MeHee NPH3MATHYECKHH ra-—
6uTyc, HO 3epHa ee o4YeHb HeNPABHIbHbIe, KCeHOMOpHbIE MO OTHO-
weHHio K nparuoknady. Oxpacka no Ng - aenewas (23 pg, no Nm -
6ypoBaTo-3eneHas (24pi...p5}, no Np=xenraa (1l ne—ie ); Ng—Np .=
=0,012; cNg = 17°% -2V=70".

BEnoTuT HaxonuTCAa B OTAenbHBIX KPYNHbIX KCeHOMopdHbIX Tabauuax
M HAalNOJIOBHHY 3aMelleH dpKo-3elleHbIM xjoputoM. Okpacka GuoTHTa
noNg u Nm - kpacuosaro-6ypas, mo Np - cBetno-xenras; -2V =09;
Ng-Np = 0,046 .
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MOHOKNAHHHBIA THPOKCEH HAXOAMTCH TOJNBKO B BHAE OCTATKOB B
poropoii o6MaHke ¥ 4acTO MOMHOCTBIO ypanuTuauposad. [lo OHTH‘IE.‘C—
KuM CBOHCTBAM OH ABARETCS ABIUTOM (Ng-Np = 0,032; +2V =60°
cNg = 46°).

CrpyKkTypa onHCpiBaeMoif nopoabl THMIHYHAS PHOHAHOMOpPPHOIEPHHC-
Tas, rpaHuTonnHasi. XapaKkTepHbl HeNnpapH/ibHbIe H3BHIUCTbLIE OYEPTaHus
3epeH UBETHBIX MHHepAaloB M NOHKH/IMTOBLIE BK/IOYEHMS B HUX N0JIeBOr'o
wmara,

O BaloBOM XHMHYECKOM COCTaBe KBapleBblX CHEeHHTO-OHOPHTOB
Toxknau-Casa naioT npeaCTaB/leHHs PeaynbTAThHI MOJHOrO AHANH3& OAHO-
ro obpasua, nposenensHoro B 1837 r. B xHMHYeckoit naGopaTopHH
MOCKOBCKOro reoforo-paspeloYyHoro MHCTHTyTa aHanutukoM C, XoBaH-
ckuM (B %):

Si0 58,87 ICa0 5,27
Ti(? 0,69 Na 2,07
1Al 16,04 K26O 4,73
Fe 3 2,71 P50 0,64
F 3,77 H20+ 110° 0,03
B ooy 1 1,26
M@ 3.64 J1L 0T, T

CyMmma,,, 89,78 .

Beiuucnenupie 1nMo 3THM [AHHBIM YHCIOBbLle XAPAKTEPHCTHKH H 10—
MOJIHHTENbHEIe NapaMeTpbi: :

a 12,2 E 43 Q+8,5
c. 4,9 m’ 45 a/c 2,29
b 14,0 c/ 12

S 68,9 n 42,5

‘MenaHokpaToBsle pa3sHOBHAHOCTH OMACHLIBA@MpIX NMopon (KBapueswie
AHOPHTHI) HMEIOT KAYEeCTBEHHO TOT e MHHepal/bHLI COCTAB, HO B
HHX 3aMeTHO MeHblle KanueBoro noaeporo wmnara (menee 10%), Gone-
we UBETHHIX MHHEpa/JoB H MeHee CepHTH3HPOBAHHLIA NnaruokKnas, co-
CTaB KOTOPOro, CyAs MO MAKCHMA/bHLIM YIJaM CHMMETPHYHOrO nora-
caHud B 30He | (010), OJIErOK/1a3—-aHne3ud W naxe -aine3uH (oo
42% 'An),

Cpenu neitkokpaToBelX PasHOBHAHOCTEH eCThb rOpHble MOPOAbI, MPH-
Gnuxamomuecs Mo cocTaBy KAK K TPAHOAMOPHTAM C MOBLIWEHHLIM CO=
nepxaHHeM Kpapua, TakKk M K cueHuram (noytu Ges keapua). B nmocaen-
HeM ciy4Yae, ofdHAKo, KHCHbIl Nnarmokna3 scerna npeoGnanaeTt Han
Ka/liHeBbIM MOMeBLIM WIATOM. B nefikoKpaToBbIX pa3HOBHAHOCTAX HC=
qe3aeT NHPOKCeH W GHOTHTA 3HA4YHTeNnbHO Gonblie, yem 6GrenHo-aene-
HOl poroso#t o6manku, KoTopoit MHorma coBceM He GuiBaeT. B oTHome-
HUH CTPYKTYPbl K&K MeJIAHOKDATOBEIE , TAK H /efiKoKpaToBbie Pa3HOBHA-
HOCTH O4YeHb MOXOXH HA ONHCAHHbIE BHIE KBapleBble CHEeHHTO=AHOpPH—
Thl,
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JKuabHble [ODONL QHODHTOBOLO M IDARUTHOrO COCTABOB

lpu reonorudeckom onucanun HMIIMMCKOro MacCHBa HeoQHOKDPATHO
ynoMmuHanuce HefonbliHe AaliKM paslUYHbIX TOPHbIX Nopoa. DTH naii-
K, wMes momrocTb oT 0,5 npo 10 M, no NPoCTHPAHHMIO NPOCJEXUBAKT-
cqd BCero Ha HECKONbKO AeCATKOB MeTpoB. HemocpeacTreeHHble KOHTAaK:
Thl MX C BMeWAKUWHMH nopoaaMu OOGbIYHO HEe BHAHBI H3-3a Mn0oXxoit 06—
HaxeHHOCTH, [lo Mepe npubnuxeHHS K KOHTAKTY MHOTHe XHIbHBIE MO-
ponsl CTAHOBATCH Gonee MeKO3ePHHCTHEIMH, HO BO BMeMAKMHX [M0po-
nax B6MM3M OAaflKH -HHKAKHX H3MeHeHHil He 3aMeTHO.

Cpean XuabHBEIX NMOpoA MeTporpapuyeckH W B BO3PAacTHOM OTHO-
WIEHHH BBIAGJISAIOTCH TPH TPYINbl.

1. CneccapTuTel, AHOPHTOBRIE MOPGUPHTHI H KUMBHbIE KBapLeBble
[AMOPHTHL .

2. )XunbHple T'PAHATHI, AMAUTH M NerMaTHTe TPAHHTHOrO COCTapa,

3. CHeHHT-aNINTEl H Wel0YHbIe CHEeHHTOBhIe HOPOHPLI,

[afixy cCnmeccapTUTOB M ONHOPHTOBHIX MOPOHPHTOB PpacnpoCTpaHeHE
Gonbwe Bcero, OHM HAXONATCH KaK B HMHTPY3HMBHBIX HEDeIHHOBHIX CHe-
HHTax, TaK ¥ BO BMelaKwmUX snaneduuToBelXx moppupax, Typax u op-
ToporoBHkax. [la#ixy rpaHuT-anjaMTa, no-pHoMMoMy, Gonmee Moaoasie.
Haxopnarca oHM TONBKO B MOHUOHHTAX H BO BMewaloWKXx nopogax. B
patione nyikra X[V, cesepHee BparonofoBCKolf noporu, BHAHO He-
nocpeACTBeHHOe MepecedeHue aaikol anauTa naillkm KUIbHOrO KBapue-—
BOro OAHOPHTA.

CHeHUT-annuTel MMelT, No-BHAMMOMY, Pa3jIHYHOE MPOMCXOXAESHHEe
H, COOTBETCTBEHHO, pasNu4YHLl Mo Bo3pacTy. B HekoTopsix MecTax oHH
CBfi3aHbl C rpaHUMT-anjJuTaMHi, HO B GOHhmHHCTBe clly4aep BMecCTe CO
WenoYHbIMH CHEeHHUTOBEIMH NMOphUpPaAMU OHH HAXOAATCHA B HedeHHOBHIX
' CHeHHTaX M IeHeTHYeCKH, BO3MOXHO, CBf3aHbl C nocneanumu, Hekoro-
pele OMHUCAHHBIE HHXe neTporpadpudeckue OCOBEHHOCTH CHEHHUT-AIMJIHTOB
KOCBEHHO YKaablBAKT HaA 3TO, :

O reHeTHyeCKOA CBA3H XWIbHBIX TOPOA OHOPHTOROrO ¥ TI'PAHHTHOrO
cocTaBa TPyAHO CKasaTb 4TO-nu60 onpenenenHoe, OHH MOr'yT GLITh
ceszannl nu6o ¢ Gonee Mononoli MHTPy3HMel MOHUOHHTOB, nu6Go C AHO-
pHTaMH ¥ CHeHHTO-AHMOPHTAMM, KOTOPhIe DA3BHTH 3a NpeaejaMi Mac-
CHBa,

CneccapTHTsl, AHOPHTOBbLIe MOPYHPHUTHI M KHUABLHbLIA
KBaplueBLili QHOPHT '

OTH KHNBHBIE NMOpOALl COOTABJHAIOT, HECOMHEHHO, OAHY reHeTH4Yec-
Kylo Ppynny, Tak KAk CYymMeCcTBYIOT BCe NPOMEXYyTO4YHbie€ THIEI H, Be—
POAITHO, MOCTeneHHble Mepexoas! MexAy HuMH., COCTOAT OHH H3 ONHHX
H Tex Xe MHHepa/loB H pa3nuyalorcd Mexny coboff TONbKO MO CTPYKTY—
pe H OTHOCHTE/IbHOMY KOJHYeCTBY UBeTHOrO MHHepana.

CneccapTuTsl N0 BHeWHEMY BHLY O4YeHb ONHOPOAHLIE, MENAHOKPATO-
BEIe MOpoAbl TeéMHO-ceporo useta. B nyny moxHo paccmorpers, 4TO
npeobnanarmuM MHHepaJloM B HHX dBIseTCs 4YepHas poroBasa o6MaHka
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dur. 36. Cneccaprut. llpuamMaTHyecKu-3ep-
HHECTas CTpykTypa. IlpeocGnananue uronbua-—
ThIX KPHCTA/IOB poroBod o6MaHKH Haa nja-
ruoknasom. O6p. 145, mexay n. X u XI.
Bea ananuaaropa, ysen. 20

B BHAoe MenbyalliMX Hronb4aThiX KpHCTanaoB. MHorna 3aMeTHBl OT-—
nenkHele 6Gonee kpynHuie (oo 1,0 MM B anuHy) uronodku amdbubona
n Hebonbline (2-3 MM) CKOMIeHHHs PO3OBOro MNoJeBOro lwmnara,

[Non mMuxkpockonom namnpodupoBsiii o6MHK NMOpoAbl BHOEH OTYETIHBO.
CneccapTiThel COCTOAT CYUWECTBEHHO H3 3e/eHol unu GypoBaro-3e/ieHoMH
poropoit obMauku (50-80% BCero o6bemMa ropHo#t mMopofsl) H CEpHIH-
TU3MpoBaHHoro nnarvoknasa (30-40%), B HeGonbwoM KonuuecTee
NpUCYTCTBYIOT KBApL, MATHETHT, aMaTHT, XJOPHT, Kanbuurt, chex, rpa-
HAT ¥ B HeKOTopslX ofpasuax KanHeBsl NMoneBoff wnar,

Poropas ofMaHka BCcerga HaxoOHTCA B NPH3MATHYECKHX, 10CTATOY-
HO Xopoulo o6pa3oBaKHbIX KpHcTaanax 0,6-0,8 M B nnuHy u 0.1_{1'2 MM
B TonmuHy. Okpacka poroso# oGMAaHKK He BNOMHEe OAMHAKOBAaH; B
ueHrpe - GypomaTto-azenesas mo Ng, senenobaro-6ypas no Nm u
6nenHo-aenexHopaTo-xenrad no Np, no kpaam 3epeH ~ rony6GomaTo-
senenas no Ng, senenag no Nm u nouyru Gecupetnas mo Np.
[MneoxpouaM Bcerpa Xopouwo samereﬂ.oﬂaynpenomneune OOXOONT A0
0,020. ¥Yroan noracanus cNg = 17-20", YacTo mabawaawTcs ABOHHH-
ku B = L (100).
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[Mnaruoknaa B CHecCAPTHTAX HAXOAHTCSI B KOPOTKOMPH3MATHYECKHX
unn ToncrorabnuTuaTHIX 3epHax, paamepom oo 0,3 MM, MeHee HAHO-
MopdpHEIX, YeM 3epHa amdubona. [lnarroknas NoyTH MONHOCTLK pasno-
xeH B Gypoparpif 6e3a aHanu3aTopa CepHUHT-NenATOBLI# arperart, He-
PenkKO COXPAHAIOTCH TONBKO Celsl MepPBOHAYANIBHONO ABOWHHKOBOI'O
CTpOeHHs 3epHa, Ccleasl 30HaAbHOCTH H T.A. Campie nepudepuyeckue
YacTH 3epeH HHoraa GeiBAlOT He paanoxeHpl, [lnaruoknas B 3THX ya-
cTaxXx - anbbur unu anebur-onuroknas (15-22% Ap, cyns Mo MakcH-
ManbHbBIM YrijlaM CHMMeTpuyHOro noracasus B 3one L (010) » moka-
aareno npenomneHus., O cocrape maarHokiasa Goapliedi 4acTH 3epHa
CYNWThL TPYAHO: TONBKO B ABYX ClydasX YAAajoCh YCTAHOBHTb, 4TO
nnarHoknas B LeHTpe apisiercs aHaeanHom (34 u 37%'An).

Kpapu npuCyTCTByeT NOCTOSHHO, HO B HHYTOXHOM KOJHYeCTBe (Me-
nee 5%). Ero Menkue kceHoMoppHele 3epHa 3axarsl Mexay 3epHaAMH
naarmoknasza. BoaMoxHo, KBapu ABASeTCS BTOPHYHBIM (3nmEMarMatu-
4eCKHM) MHHEpajJioM, TaK e KAK XJIOPHT H Ka/lbUHT, KOTOPble 3aHH-
‘MapT B ropHolt mopone NPHEMepHO TAKOe Xe MONoXeHHe,

CTpyKTypa CneccapTHTOB THIHYHAS NPH3MATHYeCKH-3epHHCTAad, T.e,
namnpoduporas (dur. 36), B cmeccaprure u3 kpaepo#t wacTH naliku
CTPYKTypa HeCKO/lIbKO HHAf, 30eCh Hro/loYKH poroeo# oOMAaHKH Mejbye
u 6onee ynnuHenuele (0,3-0,5 MM B nnuHy u Mexee 0,05 MM B TONI-
mmHy ). ToncTorabnATyaThHIe 3epHa NIAMOKIA3a MMEIOT IPHMEepHO TakHue
ke pasmepsl (no 0,3 mMM). [lnarHoknas He CepHUHTHPOBAH, & NOMHOCTBIO
anb6HTH3HPOBAH, HO B HEM MHOI'O CKOMJIEHHH SMHNOT-LHOH3HTOBLIX MH—
Hepa/loB B BHAe MOYTH CKPLITOKPHCTA/IHYECKHX arperaros,

O xumud4eckom cocraBe cneccaprura Hwmuma MoxeM CYOHTL U3 pe-—
3ynLTATOB MOJIHONO AHANMH34, NMPOBeAeHHOro B XHMHYecKoH nabopatoprn
JleHHHrpajCcKOro ropHoro MHCTHTyTa aHamaTukom H. A. Xupuopoit (B %):

5i0, 47,89 MgO 7,01
TiO 1,04 Cad 8,08
Al 3 17,38 Na 3,08
Fe 3,87 K 3,13
Fe80’3 5,11 H20*110° 0,28
MnO 0,18 Mo, 2,05

Cy MM a... 100,14

Boiucnenusie OTCONA YHC/IOBHI® XaAPAKTEePHCTHKH H OONOMHHTE/b-
Hele MapaMeTpsbl:

a 11,8 § 36,5 Q ~-18,7
c 6,1 m' 45,0 a/c 1,85
b 2686 ¢ 18,5

'S 56,0 n 80
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Takoit cocrap odyeHb GIM30K K CpegHeMy COCTaBy clHeccapTHTOB
no [lenu, XOTA H OTAHYAETCH OT HEro HecKonbko Goabwel penwuuHoi b.
KonuuecTpeHHO-MHHepanbHeil aHanua ABYyX waudoB H3 3TOro Xe
ofpasua nan takue peaynbTaTel (B %):

Poroeas ofmanka 43,0 40,6
[Mnaruoknaa 53,0 44,3
Marﬂern'r} 2.9 | 0.6
Anarur

Snuapot

JlefixokceH } L1 0.1
Xnopur - 4,3
Kaneuat - 1,0
Keapu - 2,6

[NuopuroBeie NOphHPHTEl MAKPOCKONHYECKH OT/AHYAKOTCH OT Cleccap-
THTOB Gonee cBeTnolff OKpackoft u SICHO BeipaxeHHo# nopduposoH
CTPYKTYpo#. 3TO Me30KpaToBble NOJHPHPOBLIE NMOPOAbLI, B KOTOPBIX
Aaxe HEBOOPYKEHHLIM IVIA30M Nerk0 pPacCMOTpeTh MHOIMOYHCIeHHBIe
OTOeNbHbIE KPACTannel YepHOR poroBoii o6MAHKH M CpaBHHTENEHO
HEeMHOr OYHC/IeHHpIE TONCTOTAbnuT4YaTeie peHoxkpHCTanael Genoro HiaH
posoBaTo-6esoro nojeporo wnatra B CBeT/10-Cepol TOHKO3epHHCTO#
ANTH Hepas3IHYAMO-3ePHHCTO! OCHOBHOH Mmacce. Kpucranns porosoi
ob6MmaHKH coctaBnsior n0 1/3 Bcero ofwema ropHo#t nmopoasl. Paamepsr
HX KoneBGmoTcs B WHPOKHX mpeaejax - 0,8 -= 5 MM B AnuHy #
0,1-1,0 MM B TonumuHy, Ho Go/lee HNH MeHee OAHHAKOBbLI B OOHOM
ofpaaune. BxkpanneHHHKH NojeBoro wiarta HMeoT oKoao 1-3 MM B no-
nepeunnke. B HeKoTopeix ofpasaumax OHH OTCYTCTBYIOT. Pacnosnoxenue
Hronb4YaTHIX BKpanneHHHKoB poroeoi obMmaHkw obsiiHOo GecnopdnoudHoe,
HO HHOr'aa nHHedHo-NapanejlbHOe,

[Ton .MHKpPOCKOMOM BHOHO, YTO AHOPHUTOBbIE NOPPHPHTHI COCTOAT H3
G6ypoearo-3eneHo#t poropo#i o6MaHKH M pa3noxeHHOro MnJaaruokinasa,
KonugectBo poroeo#i o6MaHkH 3neck He nmpesnimaer 20-30% Bcero
o6bema ropuo# nopofel.

KonuuyecTBeHHO-MHHepanbHellt aHanua Tpex obpasmoB nokasan cne-
Ayiomee COOTHOWEHHe Mexny BKpalllleHHHKAMH W ocHopHO# macco#t (B %):

BxpanneHnukn Bxpanneunuxu QOcHoBHag
nnaruoknasa poropoit o6manku Macca
8,0 22,5 65,5
25,5 18,5 52,0
0,5 37,9 61,6

Poropag ofMaHka HaAXOOHTCH TONBKO B BHUAEe NOPGHPOBLIX BhlAene—
HUM, xopowo oBpazoBaHHEIX NPH3IMAaTH4YeCKHX Kpucramnoe. [lo onTuyec-
KHM cpofictBaM oHa oBbIYHO COBeplIeHHO TaKas Xe, KAK H B clleccap-
TuTax. B Haubonee KpynHeIX KpPHCTAa/aXx OHA ABHO 3aoHanbHag, O6p4=-
Has GypopaTo-3enenas okpacka mo Ng Ha6moaaeTcs 3gech TONBKO B
nepupepryeckux 3aonax. B neHtpe HaxoaouTcsa Gonee 6neOHO oKpaleHHbIH
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am¢ubon, oTnnualmWUicE MO onTUHecKkuM ceoikcTeam, Wccneposanus
HEeCKONbKHX TAaKHX BOH&ﬂbeIX KpHCTANI0B poroaoﬂ oGM&HKn noxasalm,
4TO B LEHTPE Ng = 16-17°, no Kpagm cNg = 14~ 15°; B nemrpe

-2 V= 85-87°, no Kpaam =2 V— 71-75%; B neHTpe Ng-a-Np =

= 0,012-0,015, a no KpasM - 00" 0,018.

[lnarvoknas UeNHKOM ClaraeT OCHOBHYI0 MACCY OHOPHTOBBIX NMOp-
¢upuTOB H HaxXoAMTCA B NOpPHPHTOBLIX BhineneHusix, O cocrape nna-
rmoKja3a B OCHOBHOR Macce cyauTb TpyaHo. OH nuGo NOMHOCTLIO
anb6UTH3HPOBAH, NH60 MOJHOCTBIO 3aMElleH CepPUUHT-NeHTOBLIM arpe-—
raroM. CoxpaHHBlIHeCs B OTAE/bHLIX CHyYasx PeUKThl 30HANBHOTO
crpoenns menkux (0,1-0,2 MM) 3epeH miaruoknasa B OCHOBHO# Mac-
Ce NO3BOASIOT Npennojarath, YTO W 34eCb OH HMeJ COCTaB aHAe3uHAa
HIM ONMroKjas-aHaesnHa, B nopdupoBeix ‘BKpalleHHHKaxX Ijaruoknasa
Toxe Gonbuefl YaCThI0 MOMHOCTbBI 3AMELIeH CepPHUUT-MEeNHTOBLIM ar-
peraroM, Ho B HeKOTOPhiX ofpasnax BKpamnjeHHHKH 3aMelleHpl 4acTH4Y—
HO, M COXpaHAOTCH y4YaCTKH NJAarHoKna3a OCHOBHOI'O H CpeaHero co-
crapa, B HmeHTpambHON HYacTH - naBpagopa ¢ 52-55% 'An , & B mepu-
bepuuecKot, CpaBHUTeNbHO y3aKoll 3oHe - ange3uHa ¢ 33-38% 'An.

BropocTerneHHhX MHHEDANOB, €ClH He CYUTATh CePUUUT-NENNTOBLIX
NPOOYKTOB pA3/0XEeHHs MNIarHoKiasa, B NHOPHTOBLIX NMOPPHPHTAX He-
MHoro. M3 axkuneccopHelX MHHepaloB BCTpe4aloTCH MAarHeTHT H anaTHT
B BHOE OTAEeNbHbIX OTHOCHTENBHO KPYNHBEIX 3€peH, HMelUWHX BHA IOp=-
bupoBEIX BKpanneHHHKOB, B OCHOBHON Macce MarHeTHTa M anaTHTa
HeT. Bropuunsie MuHepansl, TAKHe KaK X/IOPHT, 3MHAOT, KAa/bLHT,
HHOrJa BCTpe4aloTCcd B OCHOBHON Macce, obpa3ya HebonbluHe CKOI-—
neHnsa, B ocHoBHOf Macce HaxonuTcs Takxe HeGosblioe KOMHYECTBO
KBapua H HMHoOrJAa KajqHeBOro MO/IeBOro umara,

CTpykTypa nuopuTOBbIX NOppHpHTOB NOBo/nbHO pasHoobpasna. B
3aBHCHMOCTH OT KOMHYECTBEHHOI'O COOTHOIIeHHS BKPAIUVIEHHHKOB pOIO-—
Boli OGMAHKM ¥ NMIArKOKIA38 ¥ OT CTeNeHW KPUCTAINWYHOCTH OCHOBHON
MaccCel MOXHO BbIAe/IMTh HECKO/IbKO pa3HoBuasHocTeil, Korna B ropxoii
nopoae Mano peHOKpUCTaAnoB IJaruok/iasa, oCHOBHag Macca fonee
KPHCTANIHYHE M COCTOHMT LelHKOM H3 uauomopdHbix, menkux (Ao
0,1-0,2 MM), ToncroTabnHTyaTHIX 3epeH Miardoknasa, B nuHopHATOBEIX
nop¢upuTax, GoraTeix BKpal/leHHHKaMH Niarvokiasa, CTPyKTypa ocC-
HOBHO# Maccesl MHKpoalnoTpHoMoppHo3epHHcTada, 6nu3kas k ¢enb3nTo—
BOIii,

O BaloBOM XHMHYECKOM COCTABE OMOPHTOBbLIX NMOPOHUPHTOB MOXKHO
CYOHTh MO pe3ynbTATAM MOJIHOTO AHA/IM3a, NPOBENeHHOr0 B XHMHYEeC-—
Koli naGoparTopuu [leHHHrpaackoro ropHoro WHcTuTyra B 1937 r. (B %):

Sio 56,97 Mg0 2,51
Tic? 0,84 Ca0 6,10
A]2 3 18,14 Na 4,16
Fe 3 3,01 K 1103 ,60
F 2,87 H0" 0,27
MnO 0,05 Moo 1,71

C ymwma ... 100,23
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BriuuceHHble OTCIONA YHC/IOBbIE XapaKTepHCTHKH H AONOJ/IHHTE€/lb=-
Hble nmapamMeTpbl TakKue:

a 14,9 f! 45 Q -04
c 5,2 m' 35 a/c 2,88
b 12,6 c! 40

S 673 n 64

XAMuueckufi CocTaB NHOPUTOBOTO NOpPHpHTA, CleAOBATENLHO, CHllb-
HO OT/IHYaeTcs OT cocTama cneccaprura. OH GIM30K K CpedHeMy CoO-
crapy nuopura no [lenu, Ho B HeM HeMHoro Goabwe menoudeft (Gonbume
XapakTepHUCTHKA a ) M MEeHble Xelle30-MArHe3HaNbHEIX KOMIIOHEHTOB.

KunbHble KBApUeBhle NHOPHTHI BCTPEYeHsl, BMECTe C AHOPHTOBBIMHA
noppUpHTAMHE TONBKO K ceBepy oT BpaTomwbBopckoit moporu okomo
nyuxra XIV. Ycnoeus saneranns u B3aHMOOTHOWEHHAR MeXAy STHMH
nopofaMu BLIICHATBE TA&M He yaanoch. [IpupnexaeT BHHMAaHHe TO, 4TO
onuChiIBaeMele MOPOAs HAXOAATCH TAM B HEMOCPeNCTBeHHON GIH30CTH
OT pacCMOTpPEHHBIX paHee KBApUEBbIX NHOPHTOB HHTPY3HBHOro obnuka,.
HexoTopsle ofmmne yepTel y 3THX OByX Nopon, HeCOMHEHHO, eCTh, HO
HMEIOTCsl ¥ CYWeCTBeHHbe pa3/nuus, IAaBHLM o0pascoM B CTPYKTYype.

MakpockonHYeCKH IKHAbHpI® KBapUeBble OHOPHTHI MpeacTapnsior
OOBO/ILHO TeMHEBIE Me/IKO3EePHHCThIE H/HM [AaKe CpefHe3epHHCThE 10—
podbl, COCTOSAME H3 NPHAMATHYECKMX 3epeH YepHoro amguéo-—
na ¥ TabIuTHATBEIX H/IH KOPOTKONpPH3MATHYECKHX 3epeH Genoro mnone-
poro wnara, Keapu 6ea mukpockona He 3ameTeH, TeKCTypa MAacCHB-
Hag, HO B oTAenbHeIXx ofpasmax 3ameTHO NHHeHHO-NapannenbHoe pac-
nonoxexHue uronoyex ambuGona,

lMon MHKpOCKONOM BHAHO, 4YTO OMHCEIBAeMAas MNOpoAa COCTOHT H3
obeikHOBEeHHOM poropoit o6mankm (28,8%), nnarmoknaza (51,0%) u
kpapua (7,5%). B oueHb HeGoabmwom kKonuyectsBe (5,25%) maxonurca
KaneBwll NoleBol wnat, AKueccopHsle MuHepansl - marsetur (4,7%),
anarur (0,25%) u cden (2,6%). Bropuunsie MHHepansl NMpeacTAaBIeHb!
CepHUHTOM, YACTHYHO MM MNOJHOCTLI 3aMemalnmHM [/IArHOKNA3, H
XMOPHTOM, PA3BHBAKWIIHMCH BHYTPH HEKOTOPhIX 3epeH poropoit o6MaHkH
unum obpasywumuM HeboNbliHe CKOMJIEHMS MeX[AY 3epHaMH MJAarHokKna-

B ToHkodewyliyaToM arperare CepHUHTa Pa3lHYAMbl Menbdailune
3epHBIIIKA KAHHouou3uTa, Bonee KpynHele 3epHa 3Toro MHHepana H3-
penoka nonafalpTcda B CKONNeHHWAX XIOpuTa,

Poropas o6MaHK& B XHIbHEIX KBAPUEBLIX AHOPHTAX 6ypoaa’ro-ae-—
fleHAs, TakKas Xe,KaKk H B NHOPHTOBLIX NMoppupuTax. B HauGonee kpyn-
Hpix (Ao 2-3 MM) sepHax, NOXoXHX Ha NopdHpOBLIE BHIASJEHHH, POro-
Bag ofMaHka fiBHO 30HanbHasd. BypopaTo-senenas okpacka no Ng u
Nm nabnonaercs TonbkKo no Kpasm 3epHa. B uenTpanbHo# ero wacTti
okpacka 3eneHas nmo Ng u 3enenHas ¢ enpa 3amMeTHeIM GypoBaTEHIM
orredkom no Nm, [lo kpasM MHOrEX 3epeH I'ycTo OKpauleHHas poro-
pag o6MaHka MepexoOHT B OnenHo-3eneHbl#f AKTHHOMHT.

[naruoxknaa pcerna HeMHOro 3oHanbHet, B yakoft mepupepruec—
KOW 30He MNJArHOKIa3 - OHIOKNIa3 HAH anbGHT-onuroknas, Cocras
naaruoknasa B uUeHTpanbHol, Bonbwe#l wacTy sepen, Cyns No MakCH-
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ManbHLIM YrjaM CHMMeTpuyHoro noracauus B 3oxwe L (010), orseua-
er cocrapy ananeauHa (35-40% 'An). HUa-za cunbHol cepHTU3AUUM CO-
CTaB NNarueKnasa Moxer GpiTh OnNpenened p HEeMHOTHX 3epHAax.

Kepapu u kanueBpl# nonesoit wWnar, crnerka MeIHTH3HPOBAHHLIH C
HeBoNbWHM KoJHYECTBOM MepTHTOBLIX BPOCTKOB, HAXOAATCH BCerna B
BUAe pe3Ko KCeHOMOpdHbIX 3epeH MeX1y 3epHaMH MNIATHOK/Ia3a H
ambubona.

CTpyKTypa XHIBHBIX KBApUEBLIX AHOPHTOR THINHYHAS THMHAHOMOPHHO-
3epHHCTas C BhAepKAaAHHLIM MOPANKOM HAHOMOpPH3IMa: poroBas obMaH-
Ka - nnaruokna3 - Keapu. Hekoropesie ToncToTabGnnTyaTeie 3epHa
naarLoknasa 3aMeTHO KpynHee OCTalbHeiX 3epeH (oo 3-4 MM) H Bol-
AeNFI0TCA W3 MAacChl, cocTodmed U3 Gonee HWIH MeHee ONMHAKOBLIX,
menkux (ao 0,5-0,7 MM) sepeH nnarumoknasa M poropo#t o6MaHKH,.
[ToaToMy cTpykTypa uHorpa npubnuxaercs K nopduposuaHoft.

KunbHoie T'PAHHTLI, FPaAHHT-ANJAHUTLI H I'PAHHTHLIE TIerrMaTHThl

[afku 3Tux nMopoa BCTpedeHbl CPelld OpTOPOrOBHKOB, 3MHIeALHTO-
BLIX MOPPUPOB M MOHUOHUTOB HA BOCTOYHOM CKioHe “KameHHoro 6yr-
pa”. Mexny rpaHdTaMH, anidTaMH H MerMaTHTAMH HenocpedCTBEHHO
MOXHO BbUIO BHAETh MOCTeNeHHble Mepexodsl, TAK Kak BCe 3TH I'OpHbIe
nopoAsl HAXOAHWIMCE B onHo# nafike, Kpome Toro, B HeKOTOPLIX y4acT-
Kax aTofl xe naliky HcYelaeT KBApPL, M IPAHUT-AMNIHT MOCTENEeHHO MNe-
PexooHT B CHeHHT-AaMJIHT,.

[paHuThl. YKasaHHble Oaitk¥ CloMeHbl I'NIABHbIM ofpasoM aljiHTaMH
rpaHHTOBROrc COCTaBa, M TONBLKO B NBYX Oafikax BCTpedYeHbl Y4YACTKH
THMHYHOI'O poroBoo6MAHKOBOr'O I'paHHTa, dTO /NelfiKOKpaToeasi, CpenHe-
3epHHCTas NMopoda CBeT/10-pPo30BOro lBeTa, COCTOgllad H3 po30BaTO-
Gesoro nosesoro wnara, cepoparo-6enoro Kpapua # HebonbWOro Ko-
nA4yecTBa 6nenﬂo-aeneuoaaro-cepor0 LHBeTHOI'O MHHepana. ]'lon MHKpPO-
CKOIMOM BHAHO, 4TO MO/IeBOjl WNAaT NpeAcTaBNeH KakK MNeJIMTH3HPOBaHHBIM
MHKPOK/IHH~-NEpTHTOM, TAK W ONHroknasom. LIBeTHeIM MHHepa/ioM sB-
naercsa 6GaeaHo OKpalleHHpl# aMpubosl U MHOrAA CBEeTIOo-3el/IeHOBATHIH
MOHOKJ/IMHHBIH MHPOKCEH, YaACTHYHO 3aMelleHHbIt poropoil obmaHkoM.
Axueccopdasie MUHepansl - CHeH, MATHeTUT H aNaTUT - NPUCYTCTBY-
KT B OTHOCHTe/IbHO _GOHI:H]OM Koju4yecree,

KonnyecTBeHHB®e COOTHOWEHHA I'IABHLIX MHHEpanoB BapbHpPYIOT
paxe B obpasauax, B3dTeIX H3 oaHo# npafikm, Kanueswilt nonmesoit wnar
BCerga pe3Ko npeoﬁnauae’r HAA OJIUIoK/1a3oM, COoCTaBb/idsd He MeHee
50-60% Bcero ofbema ropHo#f nopoani. ConepxaHue kBapua B CpefHeM
20-30%, - Ho WHOrA&a HeCKONnLKO MeHbuwe, KonH4ecTBO LUBETHBIX H aK-—
LEeCCOPHbIX MHHEPA/OB B cymme He npessiwaet 10%.

Kanuepriii nonepod wnar pceraa nenuTuadupoeaH., B oaHo# pafike
OH NoCBeXee M MOYTH He COoAepXHT NepTHToB; B aApyroi, HaoGopor,
KanueBbllt nmoneBoil wnar cuapbHo nobypeBwnit H Gonee yem HaAMNONOBH-
HY 3aMellleH CoBepuIeHHO Npo3paydyHblM anb6HTOM B BHAE THIHYHLIX
HHUJIKOBATHLIX H NATHHCTHIX NepTUHTOB 3aMelleHHSd. HeOT'-!e’I‘J"[HBO BHOAH=-
Masi HHOraa “MHKPOK/AMHOBAT peweTka” No3PONfseT OTHOCHTL Kanuenbii
mJiepoil wWnar K MHKPOK/IHHY.
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[narnoknas B pa3HbeIX ofpa3nax HeCKONbKO pPAa3/IHYHbLIH B 3aBHCH-
MOCTH OT XapakTepa Kaiueporo mnojesoro wmnara, Tam, roe anbGuTH-
sauug nposeaserca cnabo, HabGnonaeTcs ABHO 30HANBHBIA MJIArHOK/Aa3,
Cyns No MaxkCHMAILHEIM YrilaM CHMMETPHYHOrO MOracaHus B 30He
l (010), ueHTpancHas H 64npwag HacTh 3epeH NMpPeacTaBleHa ONHro<
knasoM (22-27% 'An), CHIBHO 3aMelleHHbBIM CEepHUHT-NeJHTOBLIM arpe-
ratoM. Y3kas nepupepuueckas 3oHa npeacrapneHa ansGurom (13-
18%  An). B npyroii nafike BMecTe C CHIBbHO anbGHTH3IHPOBAHHBIM
MHKDOKIMHOM HAXOOMTCH OAHOpomHsit ansbur-onuroknas (17-20% 'An).

Poropas ofMaHKa HMeeT GrnedHO-3€leHYI0 OKpPaCcKy no 'Ng; o
Nm szameren cnaGuii GypoBaTsiii oTTeHok, a mo Np oKpacka 6:13;1!&0-
wenras., BenuunHa OBynpenoMmiIeHHS Ng—Npl = 0,018; cNg = 18 . Ha
8KIeCCOPHLIX MHHepasioB npeofanaer CheH, Henpapw/bHbIe 3epHA KOTOPO=
r'o BMecTe C MNpPH3MOYKAMHI AanaTHTa H 3epHaMmM MACHeTHTa obpasy-
IOT CKOIUIeHHS.

CTpyKTypa MHJIbLHBIX TIDAHHTOB JHGO THNHYHAS THIMAKOMOPGHO3Ep=
mucrad, /m6o npubmpkaercd K ammroBoil. B Tolt palike, roe Her 3a-
MeTHOH anpbuTH3amM¥M MHIKPOK/IMHA, HaGmonaeTca pe3Koe pas3/HM4He B
CTeneHH MOAHOMOP(M3MA TIIIaBHBIX MUHEpajioB B OOBMHON [/ IpaHH-
TOB MOC/IENOBATENLHOCTH: poropasg OGMaHKA - OIMHMIOKIA3 - MHKPOK/IHH
KBapiL Mecramn 3epHA MHUKDOKIHHA He KpyNHee 3epeH APYIHX MH-
HepajioB, H IJIArHOKIA3 H porosas O6MAHKA HAXOQSTCH B HHX B BHOE MOfi-
KHIATOBbIX pX/modeHEd. B npyroii paiike CHIBHO ANLGHTHSHPOBAHHBIH
Ka/MeBblf NO/IEBOJi WNAT M KBApL B pPaBHO# CTeNeHH HIHOMOPDHEI,
WM p[axe Keapl, HAXOASCh B OKpYIVIbIX 3epHax, HEeCKOIbKO HAAOMOp¢-—
Hee mnomeBoro umnara. B oramume OT amwmMTOROH CTPYKTYpHl MJIATHO-
KNa3 M [BeTHOH MuHEpal 34eCh peSKO HAMOMOp{Hee MHKDOK/MHA H
KBapua. )

Ilo BHemmemy BHAY ommchbmaeMble AIUIHTHI [PaHHT—
HOI'O CoOCTaBa [OOBOMLHO pasHoobpasHel. B opuumx pafikax sTo Gensle,
cepopaTo—06e/lble MeNKO3EDHHCTHIE H [aXe CpeNHe3epHHCThIE NOpOAL],
B [pyrux — pO30Bble, posoBaTo-Gesbie, B MenxoaepHMCTHX pasHOBHA-
HOCTAX MMHepajlbl pasiiiuMMbl TONLKO B JIyTY.

MunepaipHpnt cOcTaB almMToB o6prHbI, OHE cocTOAT H3 Gonnee wim MeHee
NeMTUSUPOBAHHEOrO MIKPOKIHE-NepTETa (A0 40-50%), omuroknaza (20-30)%
u xpapua (20-30%). LeeTHoif MuHepal /GO NOMHOCTHLIO OTCYTCTBY—
er, nubo BCTpewalorcs peankde, Menkne (menee 0,2 MM), naHoMopd-
Hele, HO He ocofeHHO Xopouwo o6pa3oBaHHbie KpHCTaNnsl GrenHo OK-
paweHHoro B rony6opaTeix ToHax ampubona. CheH, MarHeTur, anaTHT
H UMpPKOH - OGBIYHEIE aKueccopHele MHHepansl, HeGonabuoe konu4ecTso
CepHUATA HAXOOMTCH B LEeHTPANbHLIX YACTHX 3epeH Maruoknasa.

Am¢ubon B OgHHX Cnyduasx OAHOPOAHLIN, B APYTrHX - 30HANbHLM,
npuyeM oT4YeT/IMBag ronybas unu ronybGoesaro-uonerobas oKpackKa Ha-
fnionaeTcs TONBKO NO KpasMm 3epeH. B ueHrpe okpacka ofbiuHad ae=
nenas. Onrtuueckme cpoiicTea ampubona: Ng-Np = 0,010-0,012;
-CNg% 100. Taxkue cpoiicTBa 6GauMxe Bcero K cpoliCTBaM HeCKoOIbKO
menoyHoro amgubona H3 raaykopaH-KPOCCHTOBOro psifa.

CrpyxTypa paccMaTpuBaeMsbiX NOPOA THINHYHO ANAMTOBaA, HO HHOrAAa
NnIardHokKiaa HeCKoONnbKO HﬂHOMOp¢H99 Kanueporo nojeporo wmara "
KBapua, M CTPYKTypa npubiwxaercs K TIPaAHHTOBOMH.
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[lerMaTHTBI, K&K yXe YKa3blBANOChb, HAXOAATCA B BHAe HeGOAbWHX
Y4a4CTKOB B nafikax rpaHdT-anjMTOB H MOCTeNeHHO MepexofdT B nocnen-
uue, [Mepexon aTOT 3ak/o4aeTCHs B pPe3KOM YBe/IHYEHHH paaMepa 3e-
peH, B MogBleHMH rpadu¥eCKHX NMpopacTaHuit NOAEBOro wWmaTa KBapuem
M B yBe/NHYEeHHH KonuyecTBa KBapua, B HexoTopelX y4acTkax MONOYHO-
Gensllt mIH cBeTno-cepeifl kBapu cocraenseT no 50% Bcero ofvema
ropHo#i noponsi. O6LIMHO KBapU BHINMOJHAET NPOMEXYTKH MeXxay Kpyn-
HbIMH, H3MepsieMbIMM CAHTHMeTpaMH, KPHCTAalllaMH PO3OBOrO MOI€BOro
wnaTa M JHWbL YaCTHYHO ofpasyeT B HHX rpajuyeckue npopacTaHHS.
[afika rpaHaT-annura, BOIH3H NMerMaTOMAHLIX YYACTKOB B Hell, nepe-
cexaeTCs XHIaMH MoJioYHO-Gesoro kBapua, Mo BHAY COBEpIIeHHO Ta-
KOro Xe, Kak B nermMaTHTrax,

MusepanbHeif COCTAB MerMaTOHAHLIX YYACTKOB B nafkax I'paHuT-
anjuTa HCKIWYuTenbHo npocrto#f, KpoMe kBapua H KanHeBoro noneBo-—
ro wnara B HeKOTOPbIX MecTax MOoNafalnTcd NOBOJALHO KpymHeie (no
2-3 MM) nNpH3MaTHYECKHe, HO He OCO6GeHHO Xopowo o6pa3oBaHHbIe
KpHcTanns 6nenqHo okpaweHHoro amdubona. OntuyeckHe cpoficTsa
ero NoKaaelBAKT, YTO 3TO TOT Xe ampubon, KoTopeilt BCTpeyancs B
XMHIBHBIX IpDaHHTax B anaurax. Kanuepbid nonepo#t wnar B nerMarH-
Te NpeACTaBleH MHKPOKIHHOM C Ipy6bIMH NMepPTHTOBLIMH BPOCTKAME
anbb6ura., HeoTwyeTnueas “MHKPOK/IHHOBAS pelweTKAa” BHOHA B HEKOTO-
peix Kpuctannax. [lenurusauus kanuesoro noseporo wmmnara cnabas u
HepaBHOMepHad. B HeKOTOpHIX 3epHaAX B MHKPOK/HHE BCTPeYaioTCH
NOAKHNHTOBEIE BK/IOYeHHAa HAHOMOpDHbIX 3epeH (pasamepoMm no 0,5 mm)
CHIBbHO CEePHTH3HPOBAHHOI'O O/MIOKJAa3a, OKpPYXKeHHOro 4HCTO# anbbu-
ToBON Kaemko#. U3 axkuneccopHsiX MHHEpPAa/lOB BCTPeHANMCH EAMHHYHLIE,
menkue (0,1-0,2 MMm), HenpaBunbHble 3epHA MACHETHTA M UMPKOHA,
Xapax‘repnme 0711 TPAHUTHBIX MEerMaTHTOB CNnoaAbl H ﬂHeBMBTOﬂHTOébIe
MHHepasnsl He BCTpPeYaluchb. '

CHeHHT-aniuThl H We/oYHpe CHEeHHTOBLIE NMOPPHPLI

HeGonbwue pnafixn MeNKO3EpHACThIX, HHoraa nopdupoeHaHeIX Gesbix,
CBeT/I0-PO30BATHIX H/H PO3OBBEIX MOPOMd, COCTOSWHX H3 OOHOIO HH
NMOYTH H3 OAHOIO KajnueBoro MNojieBoro wnartra, BCTpedanuch Kak BOin-
3u naex TpaHAT-aNNMTA, TAK M B APYyrux mecrax MwHMckoro maccuea.
MukpocKonHyecKkoe H3y4yeHHe ITHX MH/IbHbIX NMOPOA MOKASHIBAET, 4YTO
CpenH HHX HY)XHO paajHyaTh No KpaltHeli Mepe nBa THna, Menko3epHHUC-
Thl€ PO30OBLIE NMOPOALI NMPeacTaBAaloT cofoil THMHYHLIE CHEHHT-AMHTHI,
reHeTHYECKH CBA3aHHbIE C I'paHAT-annuTamMu, Kak yXe ykassiBanoch,
HEeKOTopsle H3 HHX 06pasayioT NHIE y4acTKH B AafKkax I'paHHT-anjATa,
Opyrae, XoTd H 3a/7eralT B BHOEe CAMOCTOSTe/IbHbIX OaeK, HO HaXOAAT-
cd Toxe BOIH3H I'DAaHHT- AIUIHTOBBIX MXHII.

lNoppuposunksie, Geflple, HHOT'AA CBET/I0-PO3OBHIE NMOPOALI SBIASIOTCH
THIOHYHBIMA J1e AIKOKPATOBLIMH CHEHHTOBLIMH NMOpdHpaMH HJIH MHKPOCHEe-
HuTaMH. B Hekoropeix ofpasunax useTHo#t MHHepan B HMX OTCYTCTBYeT,
W OHH NPHGMHKAITCH K CHEHHT-aNJINTAM, HO BCEe Xe MoA MHKPOCKONOM
COBepIIeHHO He MNOXOAAT HA CHeHHT-AaIIHThI, CBA3AHHBIE C I'DAHH T-all-
NUTaMH,
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CHeHHT-anauTsl, CBA3aHHbie C MPAHHT-ANJIHTAMH H HelpepbiBHO
nepexoasmHie B MocnefHHe, COCTOAT B CYMHOCTH H3 OOQHOr'o CHIEBHO
Ne/HTH3HPOBAHHOI'O KA/HeBOro MojleBoro wmnara B BHAe HelNpaBHlib-
HBIX annoTpuoMopdHuiXx 3epeH paamepom 0,3-0,5 mMm., B oyenr nebGonb-
WOM KOJHYecTBe B HHX HAXONMTCH PYOHeIA MHHepan, HHOrAa KBapl H
CepHUHUTH3HPOBAHHLIN ONMMroKIa3, ANLGHT MOYTH OTCYTCTBYeT.

CueHuTOBBIe NOpdupsr, HAOG0POT, COCTOSAT H3 cnabo NMeJHTH3HPO-
BAHHOr'0 Ka/lHeBOr'c MO/eBOro lNaTa H COBEplIeHHO CBexero ansbuTa
NpHMEepHO B OAHHAKOBBLIX Konu4ecTBax. Kanuessi nonepo#t wmar c
MHOIOYHC/IEHHbBIMH NMEepPTHTOBLIMH BpPOCTKamH anbbGura obpaayerT oT-
aenbHble KpyMHble TaGAHTHaThIe 3epHa paaMepoM Oo 2-3 MM, Hrpaio-
mue ponb NopHPOBBIX BeiAe/NeHHRH, H HaxoouTcsa B BHAoe Gonee MenKHX
(0,3-0,5 mmM) annorpuoMopdHeiX 3epeH B OCHOBHOM Macce, AnbGuUT B
BHAE arperara 3HauATenbHo Gonee menkunx tabGmuwexk (0,1-0,2 MM)
pasBHBAeTCH MeXIy 3epHAMH KA/IHeBOr'o MOJIeBOro WNATAa, YACTHYHO
aamemasa HX, B eNHHHYHBIX CIy4Yasix B KPYNHEIX NMopdHpPOBEIX BKpan-—
JIeHHHKaX KAaJIMeBOro MoJIeBOr'O lUNaTa HAXOAATCH BKIOYEHHS HAHOMOp(-
Heix 3epen (0,2-0,3 MM) 30HANBHOrO ONHMroKNAa3a. Takofi xe 3oHaNb-
Hpllf nnaruoknas ofpasyeT HHOrA& H CaMOCTOSTe/bHbIe MOPOHPOBHIE
BhINENIeHHs, Heckonbko Gonee menkue (mo 1-1,5 mMMm), Yem BoiieneHus
Kanueporo nonesoro wnara, Cocrap njaruokjiasa B UeHTpPanbHON H
Gonbuwe#i yacTH 3THX BelAeneHHl oTpeyaer onuroknasy, Cyas mo yr-
1aM MAaKCHMAJILHOI'O CHMMeTpHYHoro noracauus B 3oHe | (010), co-
nepxaHHe AHOPTHTOBOK Mollekynsl B neHTpe nocrturaer 25-27%, Ho
Mo KpasM OH BCerna SBASETCH NMOYTH YHCTHIM ansGutom (mo 10% An),
B ocHopHO#t Macce onuroknas He 6ui1 o6HapyxeH., O4eHb XxapakTepHoO#
0COBEeHHOCTBIO OMHCLIBAEMEIX NMOPOA fABAgeTCHd NPHUCYTCTBHE B HHUX Lie-
o4YHoro mHpokceHa, MHorpa sTo oToenbHble, HempaBHAbHEIE, HO Gonee
H/IH MeHee HAHOMOp()HLIE 3epHLIUKH SPKO-3e/1eHOr'0 3THPHH-AHONCHOA
H/IH CPOCTKHM HECKO/bKHX TAKHUX 3epHulleKk. MHorna aTo peakunoHHEIE
KalfMbl BOKPYr CoBeplleHHO GecupeTHoro auoncuaa, B HeKoTophiX 3ep-
HaxX OHOMCHA 3aMemeH 6GIeNHO OKpalleHHLIM G6YypsiM GHOTHTOM,

MenkoaepHucThie 6enlble MHKPOCHEHHTH! ITOA MHKpockonom obHapy-
KHBAIT O6LMHO GONbIIOE CXOOCTBO C ONHCAHHLIMH CHEHHTOBBIMH MOpP-
bupamMH, HO B HHX HHOrA& OTCYTCTBYIOT M ONHIOKN&3, H Me/oYHbIH
MHEPOKCEH, ‘

HekoTopeie po3aoBrie MHKPOCHEHHTHI MK CHEHHT-AMJHTHl, BO3MOXHO,
6nu3KM K NHGEHEepPHTOBEIM CHEHHTAM, B HHX NOBO/JILHO MHOT'O PYOHOTO
MHHepana, obpaayomero kak 6p ncepaoMopdo3dbl MO KCeHOMOPDHEIM
3epHaAM KaKOro-TO IBeTHOrO MHHepajna, M HHOrga HaXoAsTCd CKoljle-
Husa GecupeTHo#t cnioam (nubGenepura). [NocnenHwe, onHaKo, HE HMEKOT
BHaa rncepaomopdoa no HedemuHy.
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Fnapa 7, METAMOP®UYECKHE TNOPOAbI UUWKMCKOIO
MACCHBA

KoHTakToBoe BoageiicTBHe HMHTPY3HH Hede/IHHOBLIX CHENHTOB HAa
Gonee OpeBHHe BYJKAHHYECKHe H OCANOYHble NMOpolkl NpHBeno K obpa-
30BaAHHIO CledYIMHX MeTaMopduYeCKHX IOpoa:

1) OpTOpPOroBHKOB, BO3HHKIWKHX H3 (OHONHTOBLIX MOPPHPOB H HUX
Tydos;

2) napaporosukos, o6pa3oBaBUWHUXCH, BepoOSTHO, H3 MECYaAHHKOB;

3) “meranop¢EpHTOB”, BCTPEYaUHXCH TONLKO B BHAE KC@ROIHTOB
BHYTpH MAaccHpa He(e/lHMHOBEIX CHEHHTOB H BO3HHKWHX H3 KakKMX-TO
BY/KAHHYECKHX MOPOA OCHOBHOT'O COCTAaBa, NMEepBHYHAS MPHPOAA KOTO=
peIX ewe He MoxeT ObITh BhIACHEHA,

OpTOpPOrOBHKH SBISIOTCH CAMBIMH XapakTepHeMH ans MwHMcko-
ro MAaccHBa KOHTAKTOBO-MeTaMOpdHYeCKHMH MOPOAAMH H DAIBUTHI
o4yeHb WHPoKo, "Meranop¢upuThl” ToOXe, MO-BHOAHMOMY, paclnpocTpa-
HeHHble MopoAbl, 0Co6eHHO B ceBepHoll yacTH Maccupa, [lapaporoBHkH
BCTpeyajnCh TO/NbKO B eNHHHYHBIX Cnydasx,

OPOroOBHKH

3TH nopoasl HAXOAATCS KAK BHYTPH MaccHpa Hede/IMHOBBIX CHeHH—
TOB B BHOE KCeHOJIMTOB pAa3/INMHOI'o pasMepa, TaKk H CpeldH anunefn-
TOBLIX NMOPQHPOB NMpeHMymecTBeHHO BOIH3H KOHTAKTa C HHTpy3Huel.

CnnowHoro, 3HAYHTEIbHOTO KOHTAKTOBOI'O Opeo/la BOKPYrr HHTPY3IUH
Hepe/IMHOBBLIX CHEHHUTOB, NMO-BHAMMOMY, HeT. OnHako BO3MOXHO, 4TO
B HEKOTOPHLIX MeCTax 30HAa OpPOroBHKOBAHHS MMeeT WHPHHY MeHee | M
1 He MoXeT OblTb obHapyxeHa H3-sa nnoxoit obHameHHocTH. B Tex
eNHHHYHBIX Cy4yasx, Korga HenocpeaCTBeHHO B obHaxeHHax Obl1 BH-—
OeH KOHTAKT Hede/lMHOBLIX CHEHHTOB C 3NUAeHUHTOBLIMH NopbHpamH,
nocjefdHue MpeppameHsl B OPTOPOTOBHKH, HO Aaxe Ha HeGonbuiom
yaaneHMH OT KOHTAKTAaA OHH BCTpe4alwTCd B HEH3MEeHEeHHOM COCTOdHHH.

B apyrux caysasx OpTOPOrOBHKH HeNpepslBHO MPOC/eXHBAIOTCH BAOINb
KOHTAaKTa H cjnaraoT OO0BOJIBHO 3HAYHTe/IbHbIe N/IomanH, KakK, HalmpHMep,
okono nyHkra V] (“Kamennumit 6yrop”).

Takum of6paszoM, reojorudeckHe yCOBHS HaXOXIEHHSl OPTOPOTOBH-
KOB MOKA3bLIBAKT, 4TO MEepeKpHCTA/IH3AUHS B HAX SMHISHIUTOBHIX MOp-
$HpOB He HBIANACE NMPOCTO KOHTAKTOBO~TEpPMA/IbHEIM MeTaMoppH3IMOM,
a colpoBoXOanach, NO-BUAHMOMY, HEeKOTOpPbIMH MeTaCoMATHYeCKHMH
npoueccaMd U NO3TOMY pa3BHBanacCk HepaBHOMEpPHO,

B none HeKoToOpblie OPTOPOrOBHKH TPYAHO OT/AHYMTE OT MeHee H3-—
MEHEeHHBIX 3MHNeHLHTOBEIX nopqmpos, H, NMOCKONBKY CyuecTBYeT NOCTe-
NeHHEH Mepexol Mexly STHMH IOPOAAMH, I'PAHHULI 30HEI OPOrOBHKO-
BAHHUA HA reoNorudeckoi KapTe NokKa3aHbl A0 Hexo‘ropoﬁ CTeleHH yC-
NOBHO.
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MaxkpocKkonu4yecKkoe oONnHCaHHe

OpToporoBukn oaHoo6pa3Hbie, TOHKO- H/IH Me/KO3epHHCThIe, Cepbie
ropHsie NMOPOAbl, XOTH HEKOTOpLIe PA3NHYHUA B CTENeHH IePHUCTOCTH
H B OTHOCHTEe/IBHOM KOJIHYEeCTBEe LBeTHbIX MHHEpanoB B HHX MOI'YT
6bITh 3aMeyeHpl naxe 6ea MuHKpoCckona., ToHKo3epHHCTOe, IOTHOeE,
MOHONHTHOE CJIOXeHHe XapakTepHo nna Gonbuie#f YaCTH ONHCLIBAEMBIX
nopoa. O6eiyHo oHM oOnapganT MacCHBHOA TeKCTypo#t H POBHBIM I'py-
6opakoBHCThIM H3noMoM, HecmoTps Ha BecbMma cBoeobpasHeil, Kak
YBHOHM nanee, MHHepanbHblf cocTae, 3TH mopoas!, Go/ee YeM KakHe-
nu6o HHple, HMBIOT “poropHKOBLIH 0OGnHK”, T.e. MO BHEWHeMY BHAY
COBEpIIeHHO AHAIOTHYHbI THIHYHLIM KBAPU-GHOTHTOBHIM POrOBHKAM H3
caMblX pas3nU4HeIX MecCT,

Hekckonbko oTANHAKOTCH OPTOPOrOBHKH C MOBBIEHHBIM CoOAepXa-
HHeM LBeTHOro MHHepana, ciarapiiie BMecTe C APYrHMH pPa3HOBHA-
HOCTAMH ONMHUChbIBaeMeuIX Mopoa “Kamennwit . 6yrop”. 3To HECKONbKO
Gonee 3epHUCTEIE TeMHO-Cepble M OAa)e HYepHble Mopofbl C HEPOBHBIM,
wepoXoBaTeiM H3NOMOM. Tako#l xe -HepOBHEIR H3NOM HMelOT H Haubo-
nee 3epHucThle (“CHeHUTOBHAHLIE” ) OPTOPOrOBHKH, BCTpedalollHecsd
raaBHeiM o6pa3oM B BHAe KCEHOMUTOB B HedenuHOBLIX CHeHHTax, HHor-
oa TaKHe OpPTOPOrOBHKH MOTI'YT ObITh HEOQHOPOAHBIMH MIH MATHHCTBIMH,
TAK KaK B HHX BBIAE/NAIOTCH OKPYI/kie HIH HenpaBWIbHbE H30OMETpPH-
4YeCKHe YYacTKH, /HWeHHbe UBeTHbIX MHHepasoB. [lo BHemHeMy BHOY
9TH mopoasbl yxe GNH3KA K OMHCAHHBIM paHee NATHHCTHIM NceBaoned-—
LUMTOBLIM CHEHHTaM,

HeonHoponHOCTB, T.e. HaluuHe OKPYIJ/IbIX CBEeT/bIX YYACTKOB pas—
MEepoM B HeCKONbKO MH/UIHMETPOB, H3penka Habnonaercd H y o6b4-—
HbIX TOHKOZEPHHCTHIX HIH apaHHTOBLIX OPTOPOrOBHKOB, KoTOphie Gna-
rogaps 3TOMY YXe TPYOHO OTIHYHTH OT HEH3MEHEeHHHIX SMHAeALHTOBLIX
nopdupos.

Ouyenb  xapakTepHoft 0Co6EeHHOCTBLIO BHEWHEro BHAA HEKOTOPLIX Op-
TOPOr'OBHKOB ABISeTCH NHPEeKTHBHAA TeKCTypa, T.e, HedCHO Beipa-
MeHHad MOoJIOCYATOCTE M OTHACTH KPHCTANIH3ANHOHHAA CIAHLEBATOCTD,
Xopoumo BuauMMAag naxe 6ea MuKpockoma, Ecim B aToM cnyuae opro-
poroeuxk ofnanaeT eme W NATHACTOCTBIO, TO BMECTO OKPYI/bIX CBeT-
NBIX Y4YACTKOB Habio0aloTcd [HH30BHAHLIE, HEACHO OYepYeHHble y4acT-
KH, JIHIIeHHble LBeTHBIX MHHepalloB. ”HOI‘D.& 3TO /IHWIb HeOT4YeTI/IHBbIe,
GLICTPO BBLIKIHHHBAIOUMECH CRET/ILIe MOIO0CKH,

OpTOpPOroBUKH C KPHUCTAaNIH3AIHOHHON CIAHLEeBATOCTbIO MOrYT GBITh
MACCHBHBIMH, HO 4HacTO OHH rpy6o paccnaHuoBaHbl H HMeEIOT THefico-
BHUAHBIA O6MHK. .

B ornenbHesix ofpasuax oproporoBHkoB MHoro HeGoabwux (1-3 Mm)
noppupobaacr userHoro muHepana (amdubona), pacnpenensomuXCH
o6b1YyHO Ky4ykamMu. MHorna atu nopdupobracTel CKaANIMBAKTCH B CBET—
NslX NHH3OBHAHEIX ywyacTkax (dur. 37).

OpTOpPOroBHKH O4YeHb YACTO, OCOBGEHHO eC/lH OHH HaXOoAsTCA B
BHaoe KCeHOIUTOB, NepeceKapwTCd TOHKHMH XH/IKaMH, COCTOAUIHMH H3
KanMeBoro nonesoro wrara u HedenmHa B 3eprax Gonmee 2-3 MM,
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¢dur, 37. Oproporopuk, obpasoBaBUWHACH MO PaCCNaHIOBAHHOMY 3MH-
nejiuuropoMy noppupy. B creTneix nuMH3oBMAHBIX yyacTkax (nedopmu-—
POBaHHbIX 3NHJIEHUATAX) KYYKAMH pa3BuBalTcd nopdupobiacTel amM-—
¢ubona. [MpunonnposanHas nNopepxHocTk, O6p. 234, okono m. VIII.
Haryp. Ben.

MomHocTe THX Xunok GbiBaeT MeHee | ©M, HO HHOraa M3aMepgeTcd
HEeCKOJBKMMH CaHTHMeTpaMH, JXHIKM MAYT N0 BCEM HanpapleHHsaM, HO
NpPeMMyIleCTBEHHO COBNAAAKT C oOWWM HaNpaBleHHeM KPUCTAa/IH3a-
uHOHHOM crnaHueBaTocTH, B Gonee MOWHBIX XHAKAX HAXOOHTCH OO bBIYHLIH
CpeAHe3epHHCTBIH Hede/lHHOBLIH CHEHHT C rHNHAHOMOpdHOH CTPYKTYpoH.

Mukpockonn4eckoe oNHCaH#ue

lToa MHKPOCKONOM BMAHO, YTO OPTOPOrOBHKH COCTOMT NpPHOIH3H-
Te/bHO H3 TeX Xe MHHepalloB, 4TO M He(de/HHOBBle CHEHHUThl, HO KO-
NUYeCTBeHHbIe COOTHOLIEHHS HMX 30eCh MOrYT ObITh CAMLIMH pasjini-
HoiMH, Hedennna B naHHBIX KOHTAkTOBO-MeTaMophuyeCKHX Mopoaax
HeMHoro, Bo MHOrHX pa3HOBHOAHOCTHAX €ro COBCeM HeT, a Tam, rae
OH NMpPHCYTCTBYET, Y3HATL €ro HeJerko, ocofeHHO B CAMbIX TOHKO3ep—
HHCThIX Mopoaax, Xopowo yaHaeTcd Hede/lMH TOIbKO B TeX OKPYTJBIX
MM NMH3OBHAHBLIX YYACTKAX, KOTOPbLIE. MOYTH JHIIEHbl IBeTHBIX MHHEpa-—
/IOB H MO3TOMY 3aMETHBI MaKpPOCKOMHYECKH,

OpToOpOroBHKH COCTOAT NpeMMYIIECTBEHHO H3 KanueBoro MoleBoro
wrara # Kakoro-nubo uUBeTHOrc MHHepana (3enenoro 6HoTHTA, me-
no4Horo am¢ubona unM NUpokceHa). ITH MHHepansl cocTaBaawT Gomee
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2/3 Bce#t MaccCpl ropHo#i NMopodbl, HO KOAH4YEeCTBO LUBETHOI'O MHHepa-—
na B HEX CHAbHO BapbHpyeT. Kpome yKasaHHbIX MHHEpPajIOB B Hebonb-—
WHX KOJHYEeCTBAX HMHOMAA MPHCYTCTBYIOT T'PAHAT, CKAMNOJHMT, KAHKPHHHT,
anatur, QMIOOPHT, AHANBUHM, KalbUHT, SMNHAOT, Be3yBHaH H KOPYHA.

Q6meft ocofeHHOCTBK BCeX OPTOPOrOBHKOB fBAAETCH HX THIHYHAaA
O poroBHKOB Boofume MukporpaHofiacroBas, Mo3andHas (porobu-
KoBasi) MM MHKpojenuaorpasoGracTroBas CTPYKTypa.

B oTHOWeHWH TEKCTYPhl 3TH Noponsl AOBONbHO pa3Hoo6paanel. Mo-
ryT GuiTb Pa3HOBHAHOCTH C MACCHBHO}, NOJIOCYATOH, MATHACTOH H CHEl—-
COBHAHOH TEKCTYpO#. .

[Ton MHKPOCKOMOM Cpead OpTOPOIOBHKOB XOPOWO pasjiHianTcsd TPH
THIA,

1. MHKpO3epHHCTHIE, MACCHBHbLIE, MO/NOCHATHIE H MHEeHCOBHAHbIE OpTO-
POT'OBHKH C KAHKDHHETOM M CKAaMOIHTOM,

2. MenkoaepHucThie (”cueHHTOBHAHbE”), MACCHBHbIE OPTOPOTOBH-
KM TOro Xe cocrasa,

3. Menko3&pHHUCTbIE, Me/aHOKpPaTOBhLle, NMPeHUMyleCTBeHHO MHPOKCEeH-
MO/eBOWNATOBLIE OPTOPOTOBHKH, BCTPedYallIHecs TOIBKO OKOJI0 MYHKTa
VI {(”"Kamennnit, 6yrop”).

Tpernii Tun Hanbonee obocobneH, Tak Kak Mepebie NBA pa3/H4alT~
Csl TONbKO MO CTelMeHH 3epHHCTOCTH, H, MO-BHAMMOMY, CBH3aHsl B3aUM-
HbBIMH NepeXodamu. Bo BCskoM ciy4ae MMeKTCH pa3HOBHAHOCTH, 3a-
HHMAaplie NPOMeXyTO4YHOe MOMoXeHHe MexAY MepBbiM H BTOPHIM TH-—
mamu.

OpTOoOpoOroBHKH NDepBOTIrO THIA pacnpo-
cTpaHeHsl Gonee, 4eM kakue-nu6o npyrue,d pasHoobpasHsel Kak IO
TeKcType, TAK H NO NPHCYTCTBHIO BTOpPOCTENEeHHBIX MHHepanos, O6mei
0COBeHHOCTBIO HX fB/SETCH OYeHb HEe3HAYHTe/lbHas CTeleHk 3epHHCTO-~
CTH, 3epHbIWKH IIABHLIX MHUHepaloB (noneaoro mwnata u GuoruTa)
anech ob6wiyHO MeHbue 0,1 MM,

KanueBesl#t nonepo#f mnar HaXOOHTCd B H3OMETPHYECKHX HIH HECKONb—
KO yONMHEeHHBIX B HANpPAaBJeHHH KPHCTAa/NIH3aLHOHHOH CIaHUeBATOCTH
3epHbukax. OuepTaHHs HX OKpYIJble WIH MOJHrOHajbHele, Paamepsr
konebmworca or 0,05 no 0,1 mMm, Kanueppilt monepolf wmaT cBexwif #
onHoponHel, Gea kaxkoiH-nubGo MOMYTHEIOCTH.

Hetdenun HacTto oTCYTCTBYeT HIAH NMPHCYTCTBYET TONBKO B OKPYIIbIX
H NHH30OBHOHBIX y4YacTKax Tam, rie HeT UBEeTHOro MHUHepana, Huorna
HedeHH COBEpUIEHHD CBEeXHi H BbASASeTCH H3 MACCH MOJNeBOro lma—
Ta TOMBKO MO nokasaTenw npenomienus. OoHako yame OH NOMyTHe-
nblfl, YACTHYHO MM MONHOCTbIO 3aMElleHHbIH Hepa3lIHYHMBIMH BLICOKO—
ABYNpeNOMIAIOMAME NPOOYKTAMH DA3M0XeHHS.

BuoTHT 06GniyHO 3eneHuit unu Gypoparo-3eineHoifi, B HekoTopsix
ob6pasuax BCTpedaeTcs XenTo-O0ypeilt mnm 3eneHopaTo-Oypeif, a Takxe
nenunoMenaH, nieoxpoupyomnit no weporo no Ng # Nm . $opmer u
paamepel Tabnuyex GHOTHTA BaApBMPYOT B WHPOKHX npenenax, [naBnas
Macca ero Haxoaurcsi B Bune menkux (0,05-0,1 mMM) H3OMeTpHYECKHX
HIH TOJACTOTAGIMTYATHIX MHOAMBHAOB, HO NMOYTH B KaxOoM waupe Hapany
C HUMH MOXHO BCTPeTHTb H Gonee Kpynasie (0,2-0,4 MM) HenpaBHib~
Hble TAbJU4YKH C H3BHAMCTHLIMH O4YEPTAHHAMH H MOAKHIHNTOBLIMH BPOCTKaMH
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noneporo wnara, [lo onTHyeckum cpofleTBaM . GHOTHT B KPYMHBIX H
MeJIKHX TabGnH4kax OOHHAKOB,

lllenounsiit ampubon mMeer ewe Gonee paaHoobpaaHeie HOPMBI, HEM
6uoTHT. U30MeTpHYeCKHe. 3epHLILIKH /19 Hero MeHee xapakTepHel. Ya-
me TO NPH3MO4YKH, HE HMeWIlHe, ONHAKO, MPABH/IbHLIX OrpaHHYeHHH.
Onuna ux #e npeesiuaer 0,3, a tonmuna 0,1 mMm. Bonee kpynueie
3epHa MMeT yxe HenpaBH/IbHbIe U3BUIHCTEHIE O4YEePTAHHA H, YBe/IHYHBA-
ACk B pa3Mepax, CTaHoBATCHA NopdupobiacToBEIMH, NepenolHeHHbIMH
NMOMKHAHTOBEIME BK/IOYEHHSAMH noaeBoro wnara. [lo Buay menoyHo#
ambuﬁon B ONHChLIBAEMbIX Op‘TOpOI‘DBHK&X He OoT/nH4Yaercs OT IacTHHI-
cuTa HedenHHOBRIX cHeHHToB., OH BCerga rycTo OKpameH BIJIOTh OO
yeproro no Ng , seneHo-xenrtore mo Nm H 3eneHoro mo Np: cNg=
=18 Ng—Np = 0,015. Bonee TO4HO ompene/NHTh ONTHYECKHE CBOii-
crea ampubona B OPTOPOTOBHKAX MepPBOro THNA HEBO3IMOXHO H3-3a8
HeGonbluo# BeIHYMHEI 3€peH,

I'panaT HaGnonaeTcs TOMBLKO B BHAE OTHOCHTENbHO KPymHuX (Oo
0,5 MM) H3OMeTpHYECKHX 3epeH C HeNpaBHIbHLIMH, H3BHAHCTBIMH OHep-
TaHHAMH, DTH 3epHa, KpoMe Toro, o6pasyioT CPOCTKH, HO pacnpeae-
/[eHHe 3THX CpPOCTKOB B ropHO# Iopone Gonee HAM MeHee paBHOMep=
Hoe., Tak xe kKak u B HedeJMHOBHIX CHEHHTAX, I'PAHAT OKpaweH, HO
TONbKO B xejaropaTo-Oyprii upetr. KpacHoBaTo-6ypas okpacka He-
nabnoaanacs,

CxanoindT - o4YeHb XapakTepHbd H WHPOKO pacnpocTpa’HeHHbIH BTO—
pocTeneHHbli MUHepan B OpPTOpOroBHKaXx nepsoro Tuna, Ox pasBuBa-
eTcd B BHOe MI0X0 oOpasoBaHHBIX "CHTOBHAHLIX" Noppupobnact pas-
MepoM ao 1=2 mm, [loppupobnacTsl HMelOT H3BHAHCTHIE OYEPTAHHA H
NepenonHeHsl NOAKHIHTOBLIME BKMIOUEHHSMH NONeBOro mmnara u GHOTH-
ta (¢ur, 38), Onruyeckue cpoficTBa H, COOTBETCTBEHHO, COCTAR CKa-
NMojHTa B ONMChHIBAEMbIX Mopoaax BapbHpyeT B IIMPOKHX npeaenax., B
OT/NHYHE OT CKAaMOJINTA, BCTpevYawmerocs. B HedenHHOBLIX CHEHHTAaX,
aneck oH Bcerpa Gonee kanbueBsifi. Cyas mo pe/muyuse OBYNpenoMiae-—
ana (0,015-0,025), conepxanue MeHOHHTOBOrO KOMIIOH@HTA BapbHpPy—
er or 30 no 80%. ) _

KauxkpHHHT BCTpeyaeTcs pexe, yeM ckanoauT. Ero menkue (no
0,1-0,2 mMM), HenpaBuinbHbie, KceHobiacroBsie 3epHa o6pasyloT He-
GonbllHe CKOMIeHHs, UeNOYKH H MOJOCKH BAOAL HAaNpaB/leHHs KpHCTAan-
nuaaunoHHo# cnanneearoctH, HHorna KaHKpHHHT BMecTe C NMOMYTHEB-
wHM HedelHHOM HAXONUTCH B JHH3OBHAHLIX yYacTKax, roe HeT uBeT-
Horo MuHepana. Husku#t nmokasarenk npenomnednsa (Menbuwe 1,54) no-
3BOMIEeT /Merko OTAHYHTB 3TOT MHHEpan OT NOXOXero Ha Hero cka=-
NONKTA, : ‘ .

KanbuuT BCcTpeuaeTcsa peAko H Tolbko ‘B ofpasuax, GoraTeiX KaH—
kpuHuToM, Ero xcenobnacropeile 3epHa Toxe 06pasylT CKOMIEHHS.

AHanblHM B OPTOPOrOBHKAX MepBOr'o THNa obHapyxeH TONBKO B
eAHHHYHBIX Cly4aax, 3epHa ero HaXOAATCH MeXAY MNoJeBOWNATOBLIMH
sepHamMu. MHorna oH of6paayeT 3aKOHOMEpHsie CPOCTKH C MO/d€BLIM
wnaToM, HaNnoMHHAKOIHE NAKTH/IOCKONHYeCKHEe, HO 3HauyuTeabHo Gonee
TOHKHEe,
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®ur, 38. lloppupobnacTsl ckamonutra B op-
TOpOropHke mepsoro Ttuna, Ckanoiaut nepe-
Mo/IHEH MOHKHUIMTOBLIMH BK/IKYEHHAMH Mone-
poro wnara u 6uorura. [loppupobnacre uMe-
10T “cHTOBHAHbIe” HAM "nangarteie” odepra-
Hug, O6p. 294, cemepHuil ckinoH “KamenHoro
6yrpa” (m, VI). Hukonn ckpemenrni, ypen. 25

AnuAOT WA, PepHee, K/IMHOLUHMO3MT HAGMIONANCH B HECKOMbKHX
cny4yasx. OH nonypasanoxeH, ¢ aeynpenomiaenuem 0,015-0,020, Xapak-
TepHO, YTO BMeCTe C 3MHAOTOM TaCTHHI'CHT He BCTpeuancd, a 6Ho-
THT HMeJl KpacHOBATo-6ypyl OKpacky.

MyckoBuT MnM Kakag-To Opyras GeclUBeTHas ChioAKa Hepeoko Ha-—
XOOMTCH B CKOMJEHHAX BMecTe ¢ GHoTHTOM; HHOorga ofpa3yeT TOHKHe
CeKylmHe XHIOYKH,

BeayBuan ¥ KOpYHO NpHCYTCTBYKT B eNHHH4YHpIX ofpasuax u onpe-
AenfioTCH HedOCTATOYHO HAaOeXHO H3-3a HeGonblloi Be/IHYHHBI 3epeH
(menee 0,1 mm). KopyHa, Tak ke kak M B HedenuHOBLIX H nubeHe-
PHTOBEIX CHEHHTAaX, CHIBHO paanoxeH ¢ ofpasoBanueM GecupBeTHOM
CNIONKH,

AnaTHT, MarHeTHT W GMWOPHT ABAAIOTCS NMOCTOAHHOH NpPHMeChIo,
HO HaAXONuTCH B eNHHHYHLIX 3epHaX, N0 pa3Mepy TakKHX Xe, KaK H
3epHa IIaBHLIX MHHepanoB, HJAH Aaxe KpynHee, PawopuT o06sIYHO
rycro okpaweH B (HONneToBuIt LBET, : )

OpTOpOroBHKH NepBOro THNA penko 6sIBAIOT COBEpPIIEHHO paBHOMEp=
HO3epHHCTLIMH, H T/IaBHbIE MUHepansl B wWaHde pacrnpeneneHel TOXe
He COBCeM paBHOMepHo, B pa3HoBHOHOCTAX C MAaccHBHON TeKcTypoi#
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¢ur, 39, [HelicopunHul opTOpPOroBHK nepporo tina., Cnabo BoipaxeHn-
Has nonocuaTtas TexcTypa, [lonock#d, oforamentHsie Gonee KPYMHLIME
TabnuukamMu GuoTHTa, 06/1eKaloT MMH30BHAHBIE YYACTKH, COCTOqllHE H3
MenKMX demyek GHOTHTA M 3epPHEIWEK MO/eBOro mmnara # Hede/lHHA.
O6p. 163-n, sananauee mn.X. Bes amanuaaropa, yeen. 35

npeo6nanaomas o o6keMy paBHOMEpPHO3EPHHCTAas MO3AaHKa H3 Mojle-
BOoro mnara u GHOTHTA 3akjao0yaeT B Cebe HeACHO OYepYeHHEIE OKpYyr-
nple y4acTKH, cocToqauiue na 60329 KPyNHBIX, HO HeOQHHaKOBBIX MO
pasMepaMm M ¢opMe 3epeH 3THX XEe MHHepanoB. OCoGeHHO XapakTep-
HO, 4TO GHOTHT B 5THX yYacTKax NpAHHMAET Yyxe sBHO TabauTyartyio,
HO HenpapunbHyl dopmy. OdeHb 9acTo B Takux y4acTKax CoBCeM He
6eiBAeT HBETHOrO MUHepana, unu, xaoGopoT, 8 UEHTPe ero GHOTHT
o6pa3yeT clmjiowHOe CcKom/ileHue, HepaBHOMepHO3epHHCTOCTE MACCHBHEIX
OPTOPOroBHKOB OBGYCHOBIEHA eme H TeM, 4YTo me/no4Hell ampubos, rpa-
HAT H CKAIONHT O6HIYHO OBpA43YIOT CKON/EHHS 3EPeH HIH KOHIEeHTpPHPY-
j0TCH B oflpefenexEnix ysactkax unuda, Hekoropsie cxomnnenus GuoTu-
Ta MNH HeCKONLKHX IBEeTHbIX MHHEPA/IOB HMeT NPHOIH3HTEeNBHO Mps-
MOYro/bHble OYepTAHHA M, BOSMOXKHO, | MpeaAcTaBadioT coboft crems
heHOKPHCTAIOB NepBoHAYanbHON Mopodml.

B rHeficoBUAHLIX H NONOCHATHIX OPTOPOrOBHKAX YYACTKH 63 UBeT-
HOro MuHepana anu ¢ 6GuoTrdToM B Gonee KpynHelXx TabnHykax mpHOO-—
peTanT yxe /[HH3OBHAHYIO OPMY, CH/IBHO PACTHHYTH B ONHOM HANpPAaB-
MIEHHM M HepedKO CAHBAITCS B CIIOWHbIE MOJOCKH, JTH MOJOCKH HHOIr-
'na pawxe obneKaT NUHIOBHUAHLIE YYACTKA C TOHKO3EPHHCTOH Mosau-
Kol momeporo mmara u 6uorara (¢ur..39). KpucrannusannonHas craH-
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¢ur. 40. KceHonuTsl OPTOPOroBHKA B CpPedHEe3epHACTOM HepelHMHOBOM
cuenure. [IpHnonupopaHHas noeepxHocTb obpasua. Hatyp. Beun.

LeBATOCTh B FHeHCOBHAHLIX H MONOCYATHIX OPTOPOrOBHKAX MPOABfeT-
csa HeoTdeTauBo, [laxe Koraa NHpeKTHBHas TeKCTypa ropHo#k moponnl
COBGPIIEHHO ACHAaH, TO/JBLKO 4acThk Tabnuyek GHOTHTA B NONOCKaX, THH-
304YKax H. B nopoAde B Le/lloOM OpHeHTHpoBaHa cybnapaanenbHo, 3Haqd-—
TenLHOEe KONM4eCTBO TaGAM4eK CoXpaHsieT GeCNopsdoYHOe paclonoxXe-
Hue, PaanaBneHHoCTh NepBoHayanbHbiX NMOpPOA CylleCTBOBAana, No-BHOH-
MOMY, 00 MepeKpHCTANIH3AUHA MX B OPTOPOTOB.KH, M NeHACTBHE onHo-
CTOPOHHEr0 [AaBleHHs NpeKpawajaoChb paHblle OKOHYAHHS NepeKpHCTan-
nusauud. ONHAKO HECOMHEHHO, 4TO lepeKkpHCTAa/IH3AauHs YacCTHYHO
NPOHCXOAMIA B YCIOBHAX MeXaHHYeCKHX aedopmaunuit, KoTopoie, BO3=-
MOXHO, OGbIIM BbI3BAHB BHeAPeHHeM HHTPY3MH.
"CHeHHTOBHAHGH e OpPpTOpPOroBHKH
BTOPOIFrOoO THNDA COCTOAT H3 TeX e MHHepanoB, 4TO H
ONMHCAHHLIE BhIWE NOPOAbLI, HO Pe3KO OT/IHYAIOTCH OT HHX MO CTPYKTY-
pe, raaBHelM o6pa3oM 3HAYUTenbHo Gonbweldl 3epHECTOCTBIO., Paamep
3epeH riaBHeIX MHHepanoB 3aecb pocturaet 0.2-0,8 mm. [Moa mMHKpo-
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CKOIIOM 2TOT THIl OPTOPOrOBHKOB OY€Hb MOXOX HA OMHCAHHBIE paHee

HedeluHOBbIE MHKPOCHEHHTBEl C T'DAHYJ/IHTOBON CTPYKTYpO#l, OTAHYasCh
OT HHMX GONBIIMM CodepXaHMeM unBeTHbix MuHepanos (oo 50%) u Gonee
IWMPOKHM pA3BHTHEM CKANOJHTa M KaHkpuhHuTa. OOHaKo rnapHoe paani-
yue Mexay 3TUMH MOopoAaMH 3aKIiodaeTCsd BCe Xe B I'eoNorHuYecKHux
yC/loBHSX 3aneraHnd. ECNM rpaHynHToBble HedeJHHOBHE MHKDPOCHEHHTbI
Hepenko o6pasyioT sBHbIe XHMbI, CEeKyllHe CpefHe3epHHCThIe Hedenu—
HOBBLI® CHEHHTHI, TO "CHEHHTOBHAHLIE” OPTOPOTOBHKH BCEeraa HaxoadTcHd
B HHX B BHOAEe MAKPOCKONHYECKH XOPOLIO OYep4YeHHLIX KCEHONHTOB

(pur. 40) u uHOrna Oaxe NMepeceKalTCs XHUIKAMH TPaHyIHTOBLIX CHe-
HHTOB.

B ornuuue oT OpPTOPOrOBHKOB IMepBOrO THNA ONHChIBAEMbIE MOPO—
Obl HepedKo COAepPXAT MOHOKIMHHbIA WeNoYHpl NMHPOKCEH, B HHX 3Ha-
YUTeNbHO 4Yame ¥ B GonblieM KOMHYeCTBe NPHCYTCTBYIOT IaCTHHI'CHT
¥ rpasar. PasHOBHOHOCTH, B KOTOPLIX HBEeTHO# MHHEpAN NpeaCTAaBIIeH
HCK/IOYATENBHO GHOTHTOM, 30eCh BCTpEHAlOTCs penKo.

Kanuessilt MosieBOR WLMAaT B M3OMeTPHYECKHX OKDYTJIBIX 3€pHAX pas-—
mepoMm 0,1-0,3 MM He Bcerga aBndeTcd CBEXHM M ONHOPOAHLIM, Me-
CTaMH OH Clerka NelMUTHSHPOBAH, YACTO COOAEPXHT HeMHOrOYHCIeH-
Hble NepTUTOBBIE BPOCTKM anbGHTa HAM HMeeT BOJIHHCTOe loracaHue.

Hebenun BcTpeyaerca sgece B KaxaoM ofpasue H JIerko OT/aHYa-
eTcs OT KajnWeBOro Mo/MeBOro winaTra no NnokasaTejlo NpeloMIeHHs H
XapakTepy paanoxeHHs. [JOMYTHeBIUHA H YaCTHYHO DAa3/IOXKEHHbHI B
BLICOKOABYIpe/ioMidiolee, TOHKOAHCNEepPCHOe BelleCTBO HedenuH Gonee
XapakTepeH, ueM cBexuill. 3epHa HedenuHa UMeWT Takyw xe dopmy,
KaKk u y [oJeBOro ummnara, WiH OHM Gojiee HeNpaBHIbHBIE,

llenounoit amdpubGon HAXOOAHUTCH B BHOE H3OMETPUYECKHX MEelKHX
(0,1-0,2 mm) sepubimek uax Gonee KPYNHbIX KCeHOG/IACTOBHLIX 3epeH
C NOAKUIMTOBLIMK BK/IIOUEHHSIMH ToneBoro mmara, O6pasoBanue *nam-
yatpiX” B "peweroBHaHEIX” mopdupobnacT HaGnoaaeTcs Tam, rage co-
nepxaHue amdubona nopesileHHoe, OnTHYeckue cpoifcTBa M rycras
okpacka ampubona yxasslBalOT, YTO OH #BJSETCH TaCTHHI'CHTOM,

MoHoKkNHHHEIH NMHpOKCeH HabGmofaércd B HeMHoOrux otpasnax, B3fd-
ThIX H3 HeNOCPeNCTBEHHOIO KOHTAaKTa OpPTOPOroBHKA CO CpelHe3epHHC-

_THIM Hede/JMHOBbHIM CHeHHTOM. 3epHa ero Gonee kpymHsie (mo 0,5 mMMm),
HelMpaBHibHbLIe, H30OMeTpHYECKHe; yacTo ofpaayioT cpocTki. Bo Bcex
Cnyuasx MOHOKJIMHHLIA MHPOKCEH HMEeT 3e/leHOBATYI OKPACKY, HO
meoXxpousMm 3ameTed cnabo. OnTHYeCKHe CBOHCTBA ero COOTBETCTBY-
I0T CBoOMCTBaAM [AHMONCHAA, NMO-BHAHMOMY, C HeGOnblKUM coepXaHHeM
3rHpHHOBOI'O KOMIIOHEHTA.

Buorur 6ypoBaro-3eleHoro HIH 3eleHO-Gyporo uepeta pa3BHBaeTcd
B ToHKoTabnuTyaTuix dopMax H Gonee uauobracTuyeH, YeM ApPYTrHe
MHHepaibl., Tabnu4YKd WM JUCTOYKH GHOTHTA pacnojiokeHbl Gecrnopsiiod-
HO M BpacTalT KakK B NONeBOH wnart, Tak ¥ B wmenoyHsii ampubon. B
TeX HeMHOIHX clydaax, Korga GHOTHT #BAFeTCH eAHHCTBEHHBIM UBeT-
HbIM MUHepanoM, Tabnuiku ero Go/lee H3OMeTpHYeCKHe, a OKpacka
npeMMylleCTBeHHO 3ejeHad, PacnpepneneH oH B ropHo#t nopofie paBHO-
MepHO,
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¢ur. 41. "CueHHTOBHAHLIR"Y OPTOPOrOBHK
proporo tuna. CoCTOMT H3 H3OMETPHYECKHX
' 3epHBILIEK TACTHHICHTA, NMOJEBOro lWNara H
Hepenuna. 'paHoGnacropas (rpanynurobas)
crpykrypa. O6p. 302-c, okomo n. VII. Hu-
Konu cCKpeuweHs!, yBen. 20

pasar xeanro-6yporo uBeTa BCTpedaeTCs B €OMHHYHbIX obpasuax,
B3STHIX HENOCPENCTBEHHO H3 KOHTAKTA C HedenHHOBHLIMH CHEHHTAMH,

CkanonuT B "CHEHHTOBHAHHIXY OPTOPOrOBMKAX MPHCYTCTBYET Kak
B cpaBHMTenbHo HebBonbuwux (0,5 MM), pe3ko KCceHOGNACTHYHBIX 3ep=-
Hax, 3aMoJHAIHEX NPOMENYTKH MeX1y 3epHAMH [MOJeBOro wmnara,

Tak B B KpynHeix (oo 1-2 mMM) "peweToBHAHBIX” KpHCTAINAX HAH
nopdupo6racTax C HeNpapWILHLIMH OYEpPTAHHSAMHU, TepelnojHeHHbIX
NOMKHAUTOBLIMH BkiloyeHusMu, Cynd 0O Bejd4YuHe OBYNpe/IOMIIeHHS,
cocrap ckamoiuTa aneck CHIbHO BapbupyeT (20-80% mefionuTta).

KaHkpHHHT, KalbLUT W AHANLUHM Ha6II004I0TCH B OTAENbHBIX He-—
6oNblIEX 3epHax B MPOMEXYTKAX MeXAy 3epHaMH MOoleBOro wmrnara u
Hedenuua.

AnaTHT, GMIOOPHT H MarHeTHT o6pas3yiT eNHHHYHple HelpaBH/Ib—
Hble ‘3epHa M ofHapyxeHsl He B KaxaoM uande,

CrpyKkTypa “CHEeHHTOBMAHHIX" OpPTOPOrOBHKOB THNHYHAS rpaHobiac-—
ropaa (rpanynuropasi) (dur. 41). DTo coBepiieHHO oAHOpoAHAS, PABHO-
MepHO3epHHCTasd MO3&aHKa MoleBoro wnara, HepeqMHa ¥ UBETHOO MH-
uepana. HeacHo BeipaxeHHas nonocyYaTocTh HaGniogaeTcd B eAMHHYHLIX
cnydaax, NpH 3TOM B ONpefe/ieHHbIX MoJoCax 3aMeTHO /HWEL He6onb-
woe yBe/MYeHHe WM YMEHbLIeHHe UBeTHOro MuHepana. [lupeKTHBHbIE
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CTPYKTYPbl ANd ONHCHLIBAEMbIX OPTOPOrOBHKOB HEe XapakTepHsl, Pac-
NnojloXeHHe 3epeH LBeTHEIX MHUHepanop GecnopsaaodHoe, M TOMbKO Koraa
ampuBon obpasayer Hebonbwne noppupobnacTel, & B OCHOBHOH TKaHH
6UOTHT 9BASETCS e[HHCTBEHHBIM LBETHbHIM MHHepajoM, TAaGNHYKH ero
npuobpeTaT HEKOTOPYX OpHeHTHPOBAHHOCTD.

B HekoTophix ofpasuax OpTOPOrOBHKOB BTOPOro THIA BHAEH He-
nocpeACTBeHHbI KOHTAKT HX CO CpPeAHe3epPHHCTHIMH He(enHHOBHIMHU
cHeHHTaMH, MakpoCKoNHYeCKH I'paHuia MexXAy 3THMH MOpodaMH pe3-
kast 4 popHasg, [lol MHKPOCKONOM BHAHO, YTO MHHepalbHbI# COCTaB
HedeNHHOBOrO CHEHMTA W OpPTOPOrOBHKA COBEpIIeHHO OAMHAKOB, & Ha
rpaHnne NMPOHCXOOMT NHWb pe3Koe H3MeHeHHe B CTpykType. Koe-rne
B OPTOPOI'OBHKE y KOHTaKTa HabmoaaoTcsa HebGonbline CKOIUVISHHST aHANIbUAMA.

MenaHnoxkxpaToBHbmb e O pTOPOT OB UKHR
THUDIOA *"KamMeHHOTO 6y rpa” noa MHKPOCKONOM
pe3Ko OTMHYAlOTCH OT NpedbAyLIAX NOpod Kak Mo COoCTaBy, TakKk H
no crpykrype. OproporoBuku THna “KamerHoro Gyrpa” passoobpaaHsl,
H Kaxnaplil obpasen mpeacraenaseT coboil pa3HOBHAHOCTBL, YeM-nHGO
OTNMYAKMYIOCH OT OCTanbHeIX, O6mWHUMH OCOBEHHOCTAMHM NAHHBLIX MOPON
ABngiOTCH: NpeobjafaHue LUBeTHHIX MHHepajoB Han GecUBeTHbIMH H
npeoBranaHie NMHPOKCEHA, OBBYHO FBHO MENOYHOro, Haj NPYTHMU
UBETHHIMH - MEHepanaMu. Paanuyua 3akioyanTcd B XapakTepe NHPOK-
CeHa, pasHBIX acColWalMsX APYIMX UBETHBIX MHHEpaJoB U B CTPYKTyp-
HBIX H TeKCTYPHBHIX OCOBGEHHOCTHX.

MenanokpaToBbele OpTOPOroBHKH C HaubGonee WeNOYHBIM, SPKO=—-
3eneHsiM NHpokCceHoM (¢ur. 42) mMeloT HepPABHOMEPHO3EpPHHCTYK Ie—
TepobnacTopyi CTPYKTypy. IIHpOKCeH B HMX ofpasyeT CKOMN/eHHS H3
kpyn#eix (oo 0,5 mm) u Menkux (Ao 0,1 MM) aepen u Haubonee
uamobnacTuyen. Ontuyeckue cpoitcTea nmupokcena: Ng-Np = 0,025;
cNg=25"; +2 V= 78", Okpacka no Ng u Nm - xenro-senenas, a
no Np - senesas, npuGNUSHTENbHO TaKo# Xe HHTeHcHBHOoCcTH. Cyns
no 3THM CBOMCTBAM, NHPOKCEH SB/IMEeTCH 3THPHH-ABMHTOM C CoOepxa—
HHEeM 3THPHHOBOH Moaekynsl okomo 40%. '

Kpome nuHpokceHa B ONHCpIBA@MbLIX OPTOPOrOBHKAX HAXOOAHTCH He-
6onbluoe KONMYECTBO XenTo-6yporo M KpacHosaro-6yporo rpasara u
popolbHo MHoro Guorura. [locneanu#t 6amsox X nenuooMesnany, Tak
Kak IJIe0OXPOHPYeT OT SAPKO-JKEITOr0 A0 TeMHo-6yporo, MoyTH 4YepHOro,
MarHeTHT ¥ anaTHT BCTPeYalTCHd B eNHHHYHBIX 3epHaXx,

BecupeTHble MHHepankl NpeACTAB/IEeHbl KAlMeBbIM IIOJIEBLIM WIIATOM
¥ HedeJHHOM NPHMEPHO B paBHLIX KojaudecTBax. [lonesoit wnart B
naoMmerpudeckux menkux (0,2 mMM) zepHax BMecTe C TAKHMH Xe 3ep-
HaMH NHpOKceHa u GuoTHTa o6pasyeT pPaABHOMEpPHO3EPHHCTYIO MO3aHKY,
coCTaBagomy® Gonblyl 4YacTbk ropHoit nmopoasi. Hetdenun npucyrcrey-—
er Gonbiiel gacThw B BHAE KpyNHeiX (oo 4-5 MM) oltkokpHCTamnnos
C HeNpaBWIbHLEIMH OYepPTAHHAMH, NEepeNo/HEeHHbIX NORKHINTOBLIMH BKIIIO—
YeHHIMH NHPOKCeHA. B neHTpe TaKuX KpUCTA/NIOB HedesJHMH Clierka mno-
MYTHEBWHH H MO3TOMY JIerkKo OTJIHYAEeTCH OT KajMeBOro IoJeBOoro
wnara pgaxe 6e3 aHanuaaTopa.

B npyroit pasHOBHAHOCTH MeaHOKPATOBLIX OPTOPOrOBHKOB MHPOKCEH
MeHee meno4Hbll, GrnegHo-3eneHwili, 6e3 ACHOro miIeoxpouama, Yron
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¢ur, 42. [InpokceHoBsIfi OPTOPOroBHK TpeThero THIA,
HepaBHoMepHo3epHHCTAs POroBHKOBAS CTPYKTypa H
HepaBHOMEpHOe paclpeneleHHe NHPOKCeHAa, KOTOpbI#
o6paayeT HeGonbluHe CKomieHHa 3epeH, O6p. 241,
pepunHa “Kamennoro 6yrpa” (m. VI). Bea ananu-
satopa, yeen. 20

noracanus ( cNg) pasen yke 36°; +2'V= 70°, uro cooreercreyer
auoncuay c¢ 20% srupuHoBOfi MONEKYynsl. '

nHPOKCQH HaxoaguTcda 3gecChb B HSOMETPH'-IGCKHX 3epHax OAHHAKOBO=-
ro paamepa (no 0,8 mMm) u cocrapnser 60-70% Bce#t Maccel ropHo#
nopoasl. Mexny ero aepHaMH pacnojioXeHsl NOMYTHeBIIH#A HebenuH
H CBeXHR nonepofl wWIaT NpUMepHo B paBHhIX KonuyecTpax. BroruTa
B 3TO# PA3HOBHAHOCTH MOYTH HeT; BCTpeYalTCHd /MHUb OTAel/IbHbIe
Tabnuyku. [1OBONBHO MHOI'O HeNpaBH/IbLHBIX 3€peH MAarHeTHTa.

B TpeThell pasHOBHOAHOCTH IHMpPOKCEH HaHMeHee umenoyHo#. CeeTno-
seneHas oKpacka Ha6noOaeTcs y Hero TOMbKO IO Kpasm 3epeH. B
HeHTpe OH NnoqyTH GecuBeTHu, H oNTHYECKHe CBoHCTBa ero anech
6nuaku k cpolcTeam aumoncupa: cNg = 350; +2 V= 600; Ng-Np =
= 0,030. lMupokcen ofpaayeT NOBoONbLHO NpABHILHEIE KOPOTKONMPH3MATH-
yeckue KpucTamisl pasMepom ao 0,8-1,0 MmM. 3TH 3epHa COCTAaBISAOT
no 40% Bceit Maccel ropHoi#t mopoasi. Mexny HEMH HAXOAHTCH MHKPO-
rpano61acToBelii arperar KajHeBoro nojeBoro wnata 4 HedenuHa C
oyeHb HeGONbUWHEM KOoMH4YeCcTBOM GuoruTa. Pasmepsl 3epHbIIEK B HEM
0,2-0,3 MM, OnucpiBaeMasg Pas’HOBHAHOCTHL HMeeT HEeKOTOpoe CXoaCT-—
Bo ¢ “meranoppupuramn”.
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dur. 43, MenaHokpaToBsifi poroBoOGMAHKOBEIH
opToporopik. PaBHOMepHO3epHHCTas r'paHO-
6nacropasa CTpykTypa. BecueserHsie MuHepanp -
nonesoit wnar i Hedenud, O6p. 239, "Kamen-
et 6yrop” (m.VI). Bea ananusaropa, ysen.20

[NlourH GecuBeTHbIf NMUPOKCEH BMecTe C BoNBIIUM KOJHYECTBOM 6GHO-
THTa& H FacTHHICHTOBOH poropo#t o6MaHKOH BCTpedeH ewe B OAHOM
pasiHOBHAHOCTH Me/laHOKPATOBLIX OpPTOPOroBHKOB. Kpome 3THX UBETHHIX
MHHepajloB 3[eChk MHOr'o KpacHo-Gyporo rpaHaTta, 3epHa LBETHBIX
MHHepanoB o6pasyloT CKOMN/IeHHS, CpedH KOTOPHIX 3epHa NHPOKCEHA Bpl-
pensorca GonbwEMH pasmepamu (Bonee 0,5 mMm), 6onee npapunbHOM
¢opMo#t B MEHBIIHM KOJHYEeCTBOM MNOAKHIHTOBLIX BPOCTKOB OPYTHX
MHHEpAaoB.

BecupeTHsle MHHepansl NMpeacTaB/eHsl TeM xe NOMYTHeBWHM Hede-
NHHOM M KanWeBbIM MojeBeIM wnaroM, HedenuHa OTHOCHTENBHO HEMHO-
ro. [lHpokceH B 3TO# pa3HOBMOAHOCTH HMeeT 3e/IeHyl OKpPacKy TO/IBKO
B y3koi nepudepuyeckofi 3aoHe, OnTHyeckHe cBoiicTBa GecUBETHOro
NUPOKCEeHa H3 HeHTpanbHOR H 6dnbmwedt yacTu 3epHa CoOTBETCTBYIOT
cpoiicTBaM AMoncuaa.

[pucyrcreue ampubona B oproporoeukax Tuna “Kameunhoro 6yrpa”
He XapakTepHO, HO HYXHO HMeTh B BHAY, 4TO 3TH IOpPOALI HAXOAATCH
cpeaH OPYrHX OPTOPOrOBMKOB H BO3MOXHBEI BCe Mepexofbl Mexny HHMH.
B oaHOM MecTe BCTPedYeH MeaHOKPATOBbifi OPTOPOrOBHK, COCTOSUIMMH
u3 ampubona (mo 60%), nonesoro wnara (25%) u Hedenuua (15%),
MMeHl pABHOMEpPHO3EPHHCTYIO IPAHYJIHTOBYI CTPYKTYPY H MO3TOMY
6o/lee MOXOXHI HA& OPTOPOroBHKH BTOporo tuma (¢ur, 43).
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Xumuyeckuii cocras

ﬂanumx O BaJOBOM XHMHYECKOM COCTAaBe OPTOPOrOBHKOB BCeX
‘Tpex THNOB H, riapBHoe, HauGonee pacnpoCTpPaHEHHOrO epBoOro THMA
Mbl He HMeeM. AHanuanpopancd AHWEL ofpaseln MeAHOKDATOBOIO ITH—
POKCEHOBOr'o oproporoerka tuna “KamensHoro Gyrpa”. Peaynbrars
aHalli3a, NMpoBeNeHHOro B nabopaTopur MOCKOBCKOro reoforo-pas3pe-
aoyHoro uHcTuTyTra B 1937 r.,Takme (B %):

Si0, 48,13 NagO 3,04
Ti0§ 0,80 K.G 7.28
F('IZO3 4,07 0,09
FeO 5,29 S 0,10
MnO 0,24 +110°

MgO 4,74 Hy0 0,10
Ca0 9,05 .o 1,10

CymMma ,,, 100,69

BriduciieHHbI®e H3 3THX OAHHLIX YHC/IOBble XAPAKTEePHCTHKHM H A0-
NMOMNHHTe/lbHbIeE NapaMeTphl:

a 17,2 f' 33,0 Q 26,17
c 1,9 m' 32,5 a/c 9,0
b 25,6 c' 85,5
S 55,03 n 39,0

Kak u caneayer oxuaath, BajmoBofl XHMHYECKHA COCTAB 3TOH mopoasl
pPe3Ko OTIHYaeTCs OT cocTapa He(elHHOBOI'O CHEHHTA H 3MNHIeANHTO-
poro nopdupa. XapakTepHo, YTO OH GIM30K K COCTaBy porosoobMaH-
KOBOI'O IIOHKHHATA, T.e. TO#i H3BepXeHHO# ropHo#fi nmopoasi, KoTopas
obpasyeT MenaHoKpaTobble 06ocobGleHHsl B -He(pelHHOBLIX CHEeHHTAaX.

[lapaporoBuku

3TH nopoasl ClaraiT pad 3HAYHTE/NbHLIX [0 pa3Mepam KCEHOJ/IHTOB
H/IH OCTATKOB KPOBJH B CepepHO# 4acTH MaccCHBa Hede/HHOBLIX CHe—
HaToB (okono nmyHkra X1). B uX MHHepanbHOM COCTaBe IIaBHYIO POk
ArpaeT Kpapl, H NMOSTOMY B3aHMHEIE OTHOLIEHHS STHX MOPOA C HHTPY—
SHBHLIMH HopoaaMu ocofexHo uHTepecHbl, K coxaneHHio, mioxas obHa-
XEHHOCTh He Mo3BonAAa cobpaTk Heo6xoaMMel MaTepHan, ¥ 3TOT BO-
npoc ocTancCd HepeleHHBIM.

MaxkpocKenu4ueCKkH MapaporoBHKH NpeaCTaBnaioT Coboit cepsie, Aaxe
CBeTNno-Cepeie HIH XeJlToBaTo-Cepblie, MNJIOTHLbIE, TOHKOSGPHHCTI:IB HITH
MenkoaepHucTeie (”KBapuutToBHoHsie” ) mopoasi. MenKo3epHHCTHIE pas—
HOBHOHOCTH HMelOT HepOBHLIH, WepoXoBaTslil H3/10M, HO Y TOHKO3ep—
HUCTHIX H310M pOBHEI#, HHorpa pakoBudcToil, O4eHb XapakTepHa CHIb-
Had TpPeuHHOBATOCTDb. 3Tt nopoasl nerko pacnanamca Ha OCTpPOYroib-
Hylo mebeHKy, KOTopo# ycegHs! BepuuHsl Gyrpos okono nysHkra Xl.
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B HekoTopbiX TOHKO3EPHHCTLIX, NMOYTH CKPLITOKPHCTANNHYECKHX napa-
poropHkax HaGaioOalTcs OKpPYrible NycTOTKH aouaMerpoM 10-12 mm,
CTeHKH 9THX NYCTOT NOKPLITEl KOPOYKOH NoNynpo3pavyHoro Keapua;
HHOrga Kpapu MNO4YTH Ue/IHKOM 3anojiIHgeT nycrToTry. B HEeKOTOpbIX MeC-
Tax XOpowo 3aMeTHEl GpeKkYyHeBUAHAs TEKCTYpa H/AH PelNHKThl o6j10MOY-
HOW CTPYKTYpHl NMEepBHYHLIX MopoA, ocofeHHO Ha BhIBeTpejoil nmopepx-
HOCTH OTAelbHbLIX KYCKOB NapaporoBHKa,

[lon MuKpocKonoM BHOHO, 4YTO He Bo BceX ofpasnax MHHepAabH b
COCTAaB NapaporoBHKOB COBeplleHHO onHHAKOBui#, Kpapn, xanueBsniit
Nojiepol WTAT H anbOHT NMPHCYTCTBYIOT BCeraa H COCTABIAKT I[VIABHYIO
Mmaccy ropHo#f mopoasl., OnHaKO UBETHON MHHepaj - B ONHHX Cay4asx
MOHOK/IHHHbI# NMHPOKCEH, a B APYraXx — I'yCTO OKpaumeHHs# GypoBaTo-—
3eneHbt ampubon ¢ GHOTHTOM, MM XJOPHT, H/IH YPA/IHTOBAS pOropas
ofMaHKa, OYEBHOHO, MOJMHOCTHLI 3aMeCTHBIlAs MHPOKCeH, X/JIOPHT pas-
BHBAETCH 0 GMOTHTY, YACTHYHO 3aMemas ero.

Kpapu Haxogurcs B BHAe /mMG0 OTHOCHTeNbHO KpynHex (oo 0,5 mm)
3epeH, YACTHYHO COXPAHHBUWIHX GOPMY Yr/OBATHIX OG/IOMKOB NepBOHa-
ganbHo#i mopoasi, au6o menkux (mo 0,1 MM), HM3OMETPHYECKHX, OKpyr-—
nelX 3epHbOLEK, o6pasyommx MO3aHKYy BMeCTe C MONeBhIM INAaToM,

KanueBpi#t nonesolt wmar BCcTpedaeTcsd TOXE B HEOOHHAKOBLIX 3ep-
Hax, XoTs Gonee MIM MeHee KpyNHbE ero 3epHa MONAAAIOTCH 3HAYH=—
TenbHO pexe, 4eM kpapua, Cnafas nendTH3ALHS KalHEBOro MOJEBOro
wnata HaGnionaeTcs Bo BceX ofpasauax. lllupoko pasBHTHEI H TOHKHE
nepTuToBbie BpOCTKH ansbbura. [locnenuu#t GeiBaeT H B CAMOCTOATE b=
HBIX MeJIKHX 3epHax B rpaiHofGracToBoM MO3aH4YHOM arperare, 3ak/io-
yaolueM KpynHbple 3epHa KBApuA M KaIHeBOr'o MOJeBOro unara.

MOHOKNHEHLI NHPOKCEeH o6pasayeT HMCKIIYHTE/IbBHO MeJjIKHe
(0,05 - 0,1 MM) u3OMeTpHYEeCKHe 3epHLIIIKH H pacnpenejieH B IOpHo#
nopone HepapHoMepHo. OH GecupeTHbIf HIH clerka gypoaa-rmﬂ, Gea
3aMeTHOro mireoxpouama. Yron noracaunds cNg=~40 , Ho gpyrue on-
THYECKHe CBofiCTBA M3-3a He3HAYHTE/IbHbIX PA3MEDPOB 3epHEINEeK onpe-
OenuTh He ynalochb.

BypoBato-3eneHnit ampubon HabmopnaeTcs B peakHx kKceHobGnac-
TOBbIX 3€pHAaxX, YacTo C MOAKHIHTOBLIMH BK/IIYEeHHUSMH [O/IeBOro wmnara,
Paamep sepen Heckonbko Gonbue, 4em y NMHPOKCEHA, HO He NpeBbllla—
er 0,2 MM,

BuoTur BCTpeyaeTcs npubGAU3HTeNbHO B TAKHX Xe ¢opmax. Oxpac-
Ka ero KpacHoparto-6ypas. B Goabme#f wactTn Tabnuyexk OH 4ACTHYHO
HAH MOJNHOCTRIO 3aMelleH XJopHToM. YpaluT obpasyeT napanneinbHO-—
BOJIOKHHCTble NMCeBaOMopdo3sbl MO Me/KHM 3epHbIIKAM NHpOKCceHa. Boa-
MOXHO, 4YTO B Hero nepexoAMT u GypoBaTo-3eneHbit ambuborn.

CTpyKTypHEle M TEKCTYypHble OCOGeHHOCTH NMapaporoBukoe HauGonee
NpHBIEKAIOT BHHMaHHe, OTYeT/NHBO BHAHLI Pe/IHKThl 06/10MOYHOH
(mcamMMHTOBON) CTpPYKTyphl NepBoHadanbHOM MOpoALl, KOTOpAas, MO-
BHOHMOMY, Gbl/la HepaBHOMEPHO3EPHHCTHIM, MOJHMHKTOBLIM NecHaHH-
KOM uaH TyponecyanukoM. Kpome 0GnOMKOB KBapua H MO/IeBOroO luma—
Ta, cocrapndomux He Gonee 40-50%, B Helt MpHCyTCTBOBANHM KpYNHEIE
(1-2 mmMm) yraoeaTsie o6/0MKH ocHOBHOM Macch 3¢dy3MBHLIX Mopod.
Pennkrel 3THX 0B610OMKOB nNpeacrapneHsl B NapaporopHke B BHAae
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MHOIOYHCIeHHBIX HeGO/BUIHX YYACTKOB C YIVIOBATBIMH OHYEePTAHUSIMH,
HMeIWHX PAa3/HYHYI0 MHKDPOCTPYKTYPY H pas3/HYHble KONHYeCTBeHHbIe
COOTHOWEHNS MHHEpaloB.

Paanuune B CTpPYyKType 3aknoyaeTcs ri1aBHeiM o6pasoM B HeooHHA-
KOBOH Be/HYMHEe 3epeH MOJeBOro wnara H KBapua B pPas3HeIX y4acT-
kax. MHoroa BHAOHEI cCredbl NMepBoHAYANbLHOR MHKPOMHTOBOH CTPYKTYPbI
B OTAENbHBIX YYACTKAX, HO B NoAaBjAiomeM OGONLUHHCTBE ClyyYaeB BO BCex
YYaCTKax CTPYKTypa THINMYHO MHKporpaHnoGnacTopas, pOroBHKoOBas.

Pasnuyue B cocTaBe 3aKJI04YAeTCH B TOM, 4YTO HEKOTOpPHLIE YYACTKH
oforameHsl UBeTHLIM MHHEpanOM, HaANpHMep NHPOKCeHOM, ApYyrue,
Hao6opoT, MOYTH ero He CoOepxXarT.

B HekoTopeiX of6pasanax y4acTKH C OQHOPOAHO# POroBHKOBO# CTpPyK-
Typo# nocruraioT pasMepa 10-20 MM, HMeOT YrioBaTO-OKpyrisie
oYepTaHus H OOBONBHO pe3KHe IpaHHlbEl C LEeMeHTHpYWIe# HX Maccoi,
oforameHHOl LBEeTHLIM MHHEpajioM H codepxalell KpyNHbe YrioBaTbie
sepHa kpapua. OugepuaHo, NepBoHAYa/IbHAad MOpoAda KpOMEe NCAMMHTO-
BhIX HacCTHI COAepXajla HeKOTOpoe KONIHYeCTBO nceduToBsix 06G/IOMKOB.

"MeranopdupuTe”

KceHONMHTH 3THX OpPHIrHHaANBHLIX MeTaMop)HYEeCKHX nopoa B Hede-—
JIMHOBEIX CHEHHTAaX #BJAIOTCH O4YeHb XapakTepHol udeproi Mmumckoro
maccupa, PaaMepel KCeHOIMTOB BAPBHUPYIOT B WIHPOKHUX MNpenenax; ot
HECKONMbKHX CAHTHMETPOB A0 HeCKONMbKHX NeCATKOB METpoB, HO Hesa-
BHCHMO OT 3TOro “MeTtanopdupuTel” B HUX Go/lee WM MeHee OMHAKOBLIE,

“MeTranopdupuTel” OTAHYAKITCHA OT BCeX APYrHX MOpPoOd MacCHBa
~ cBoel TemHoit GypoBaTo-yepHo#i OKkpackoit, o6HNHeM KpYNHbIX BKpan-
NeHHUKOB NMHPOKCeHa M TOHKO3epHHcToH, GoraTo#f GHOTHTOM OCHOBHOMH
maccofi. MakpoCKONH4Y4eCKH HECKONAbKO OTAMYAlOTCH OT OCTallbHbIX
“MeTanoppHpuUTOB” TONLKO HAHMeHee NMepeKpHCTAaN/H30BAHHBIE HX pas-—
HoBuAHOCTH. OHH MMelOT BMA OOGBIYHOrO aABrHTOBOro nopgpupura ¢ ada-
HUTOBOH TeMHo-GypoBaTo-cepo#t OocHOBHOH Maccoll ¥ CpaBHHTENbHO He-
mHoroyncnenusiMa (oo 30-40% Bceit Maccel ropHo#t NMOpOALI)BKpaleH—
HHKaMH NHPOKCEeHa,

BkpanneHHHKH npeacTaBnqioT cobGolf xopowo o6pa3oBaHHbIE KPHC-—
Tannsl C rpaHsgMH NPH3Mbl B NHHAKOHAOB. Paamep UX 3nechb OKOMIO
3-6 MM, ‘

B mHanbonee pacnpoCTpaHeHHOM THNe “MeTranoppupuToB” KOMHYeCT-—
BO BKpanjeHHUKOB NHpokceHa noxoaT ao 60-70%, a paamepel HX OO
7-8 u naxe 10-12 MM, HHorna BKpanneHHHKOB HACTOMBKO MHOI'O, HTO
MaKpOCKONHYEeCKH ropHas fnopoda KaxXeTcd KpYyNHo3epHHCTo. 3akiio-
yeHHad MeX1y KpHCTanlaMH NMUPOKCeHa OCHOBHAd Macca - MejKo3ep-
HHCTAas, C 3epHbIIKAMHA, eaBa paadnuuuMeiMu B nyny (Mexee 0,5 Mm).
Xopowo BHOHO, 4YTO B OCHOBHO# Macce npeobnagaioT yewyhku GHOTH=-
Ta, HO MHOrda 3aMeTHhl CBET/ble 3epHa MojeBoro wmnara,

[Ton MHKPOCKONOM KpYMHbe, Xopollo ofpa3oBaHHbIE KPHCTA&JILI
ABCMTA HMEIT OYeHb XapakTepHuit Bua 6Gnaronapda pe3ko BbipaxeHHOH
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¢ur. 44, "Meranoppupur”. MHOroYuCneHHbI®
KpyTMHble GeHOKPHCTAaIbl 30HANBHOT'O aBrHTA,
JoHanbHOCTE MOAYEPKHBAETCH BKIIIOHEHHAMH
pyaHoro muHepana, OcHoBHag Macca COCTOHUT
H3 MHpPOKCeHa, GHOTHTA H KalueBoro MojieBoO-
ro mmnarta u MMeeT MHKporpaHo6aacToByio
crpyxrypy. O6p. 330, mexay n, X1 u X]I.
Bea ananusaropa, yeen. 15

30HANBHOCTH, KOTOpAd NOAYepPKHBAeTCsd OOHIBHBIMU TOHYAHIIMMH BK/IO-
YeHHAMH PYOHOTrO MHHepana, BepodaTHO uinbMeHuTa (dur. 44), Pacnpe-
OensgCh B KPHCTAa/Ie 30HAMH, 3TH BK/IOYEHHS PA3BUBAIOTCH T/ABHBIM
of6pasdoM Gnuxe K nepupepHvYeCKHM HaCTAM BKpAal/eHHHKA H @BIAIOTCH,
O4YeBHAHO, NPOAYKTAMH paclaja NHPOKCeHa NpH MeTaMoppuyeckHX
peaknuax, Hekoroprbie Gonee MejKHe BKpANIEeHHHKH MOYTH LEIHKOM
NepenofiieHsl PYAHBIMH BKIJOYeHHUAMH.

Ontuyeckue CBOHCTBA ABI'HTA B LIEHTPe M B NepupepuUYECKHX 30HAaX
paanuuHel. B neHtpe noxasarenn npenomieHus Nm = 1,603 * 0,003;
Mo KpagM oH MOXeT noxoauTh go 1,700. ﬂaynpe.nomneuue MeHseTcHd
mano: Ng-Np = 0,037 - 0,038;p uenrpe cNg = 43 no kpasm cNg=48°
B HeHtpe +2 V= 66° , Mo Kpasm 72°

ABrur nouyrn GecupeTHoit unuM cnerka GypopaThiit, 6e3 saMeTHOro
npeoxpouama, Bo BHewHHX 30HAX OKpacka MOXeT OGbITh HHTEHCHBHEe
u uHOrgd npuobperaer seneHoearolit oTTeHok, OcofeHHO 3TG XapakTep-—
HO AN BKpanjeHHUKoB B “Meranoppupurax”, HaXoadiHXCs B Hemocpen-
CTBEHHOM KOHTAKTE€ C He(pe/NHMHOBBIM CHEHHTOM. DTo Xe Habnoaanock
n B unudax, B3ATHIX B HECKOJbLKHX CAHTHMETpPAaxX OT KOHTAaKTa.
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XapakTepHo, 4To BO6/IM3H KOHTaKTa BO BKpanjeHHHMKaAX B 3HAYHTE/b-
HOll Mepe HCYe3alOT BK/AIOYEHHS H/IbMEHHTA W BKpPAMJIEHHHKH BHIALNAIT-
Csi M3 OCHOBHOH MAacCChl TO/bKO CBOMMH pasMepamH.

B HeKOTOpHIX KpACTa/NaX aBruTa OTHeT/HBO BHAHA "CTpPYyKTypa
neco4Hsix yacos”, B cexTopax mo OCH NpH3Mbl BCerga 3HAYHTENNbHO
MeHblle BK/YeHHH HnbMeHHTa. MHorna pKkpanieHHHKH o6pa3ylwT Iio-
meponopbupoBsie un# KpectoofpasHoie npofinMKoBBIE CPOCTKR (¢ur, 45),

HecmoTrps Ha To, YTO BKpanieHHHKH ABrUTa NMPeACTAaBlIeHb XOpO-
wo obpas’oBaHHBIMH KPHCTAMMaMH, TPAHHLL MX C OCHOBHOH Macco#
H3BHIHCTHIe, 3epHbIUKH GHOTHTA H NMOJAeBOrO WMAaTa BPacTAKT B MH—
POKCEH, M HepenKo BO BKpallleHHHKE MOXHO BHAeTh OOGHIbHbIE MOHKH-
NUTOBEIE BKAOYeHHd GuoTHTAa. )

OcHoBHas Macca ”MeTanopHpHTOB” COCTOMT W3 NMHUPOKCEHa, GHOTHTA,
NAArHOKIA38 M KaNMeBOro MoneBoro wmata, KogmuyecTBeHHbe COOTHOE-~
HUSI 3THX IVIABHBIX MHHEpPANOB MOrYT BapbHpPOBATh B WHPOKHX Hpene-
nax, HO o6pYHO LBeTHwe MHHepansl NpeobnagaiT Hag GeCUBETHBHIMH.

CTpykTypa OCHOBHOM MACCHI NMOMAHOCTbLIO XpHCTalnobnacTH4eckasd,
MHKporpanof6nacToBas, Mo3aHyHas, NMOX0XAas Ha CTPYKTYpPY POTOBHKOB,
Bce MuHepanel HAXOAATCH B H3OMeTPHYECKHX depHax Gonee HIH Me-
Hee OAHOIO pa3dmepa, KOTOPui#fk B 3ABUCHMOCTH OT CTeNeHH Hepexpuc-
TANIM3OBAHHOCTH TOpHO# nopoas KonebneTcs B pasHuIX wiHpax OT
0,05 oo 0,5 MM, Bce MuHepansi pacnpenensilioTcs B OCHOBHON macce
paBHoMepHo, Tonbko 6MOTHT H3peaka ofpasayeT CKOMNJEHHS, B KOTOPLIX
ero TojicThie Tabandku B 2-3 pasa KpynHee, HMeloT Gojee HeNnpaBHiIb-
Hble OYEPTAHHS M cOAepxaT MOHKHAHTOBbIE BKIKNYEHHA MOJEBOro WMa-
Ta, Kanneprplft momeBo#t wnar uHorpga Toxe HaxoauTcd B Gonee Kpyn-
HbIX 3EpHAX, HO PE3KO KCEeHOGIACTHYECKHX M NEepPenoIHeHHEX TOMKHIH—
TOBbBIMH BKJ/IOYEeHHAMH [OpPYrix MHHepalnoB,

[lHipokceH B OCHOBHOW MAacCe CYIeCTBeHHO He OT/HYaeTCd OT aB-
ruTa BHEWHHX 30H BKpanjeHHHKoB, BkiloyeHHii uAbMeHHTA B HeM
NMOYTH HeT, HAW OHM HEeMHOIOYHCIEeHHbl H 06paayioT- pelweTKy B LEHTpe
3epeH. B wnndax, paarTeix 6113Kk0 OT KOHTAKTa ¢ HedenHHOBBIMH
CUEHHUTAMH, MUPOKCEeH 3AMETHO 3elleHoBaATHI#,

Buorur 1ame Bcero uMmeer Gypylo, KpACHOBATO-Gypyw H pexe
3eneHoBaTo-6ypyo okpacky. Muorpa HeGonbwuMH yYacTKaMu pa3BH-
BaeTCs 3e/eHplt GHOTHT, KOTOPHIL MO Mepe ynaneHHsi OT 3THX yYacTr-
KOB MOCTeMeHHO CTAHOBHUTCH OypeIM,

XapakTepHo, uTO 3eneHbt GHOTHT BCTpedancd Hame B mwandax,
B3ATHIX BOGIH3M KOHTAKTaA C HedeJHHOBHLIMH CHeHHTaMH, B ouenb
cnaGoit crerenn Gyprili GHOTHT MO KpasM 3aMemaeTcs XJIOPHTOM,

W3 GecupeTHbIX MHHepa/loB o6p4HO NpeobianaeT maarvoknas, Ho
OH TaK CHABHO CepHUHTHpPOBAH, 4TO HabmonalTca nHubE ncepaoMopdoas
no HEMY U3 OYeHb TOHKONMCNEPCHOI'O CepHUUT-Ne/HTOBOI0 arpe=
rara. B orgensHex mnndax BCcTpedaeTcsa NOBOALHO CBeXHH miaruoknas,
KoTophi#l, CyAs Mo MAKCHMANBLHEIM YIVlaM CHMMETDHYHOr'O [IoracaHus B
aone L (010), ompenenserca kak ocuosHo# amnesun (40-45%'An),

Kanueppift nonepoit wnar npucyrcTByeT B HeGONkIIOM KONHYeCTBe,
HO HeNOCPeACTBEHHO Y KOHTAKTa C HedenHHOBHIM CHEHHTOM OH MOY-
TH MOJAHOCTBIO BHITECHHET MAaruoknas u cocrasnser no 40% Bce#t
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$ur, 45, Kpecroobpaansie nBofiHHKOBBIE
CPOCTKH BKpall/IeHHHKOB NHpOKCeHa B "Mera-
noppupure”, O6p. 345, cepepuee n. XI[I. Bea
aHanuaaropa, yeen. 20

Maccel ropHoll nopoael. Kanuesmifi moneBo# wmnar ofndHO CBexuit, Of—
HOpPOAHBIN ; TO/LKO B Gonee KPyIMHBIX 3epHAX OH HACTHYHO NEe/MTH3HPOBaH.

Ha BTOpOCTemeHHHIX MHHEpANOB NOCTOAHHO IIPHCYTCTBYeT B He=—:
GonbliMX KonudecTBax marserut, menkue (no 0,1 mm), nsomerpuuec—
KMe 3epHa KOTOpOro HepaBHOMEPHO pacnpenendioTCs B OCHOBHOH mMac-
Cce, KOHUEHTPHPYACH OKOIO Bxpanilemmxos nupokcexHa. B GuoTuTe He-
penxd Menbualimue KpHUCTANAMKH IHPKOHA, OKPYXeHHEI® “niaeoxpontd—
HeIMH nBopuHkamu”, UHorpa poBonbHO MHoro anarura # cdena. Iocnen~
smit o6paayeT ckomleHus HeGomsumx (10 0,1 MM) HeNpaBWILEHBIX 3epPHENUEK.,

WHorna Hapsaay C COBepUIeHHO 'CBEXHM NHPOKCEHOM B OCHOBHOMN
Macce BCTPedalnTcs NceBAOMOPPO3bl. U3 3€/1eHOoro, BHICOKOABYNpPeIoM=—
nsApomero, TOHKoAHWCNepCHOro MHHepalna, no-paoMMomMy, IO OJIIHBHHY.

B ‘eqHHHYBEIX cnay4adax HAOMORANHCH MHHEpAansl H3 TPyNibl 3MHAOTA,
B6ypeli rpaHaT ¥ rycro okpameHHas GypoBaTo-3e/eHas poropas obMaH-
ka, I'paHaT u aMpubon MogBngOTCH 4Hameé B WaHDAX, BIATHIX HENocped-
CTBEHHO W3 KoHTakKTa "MertanopbupHTa” C HepelHMHOBHIM CHEHHTOM,

XapakTep KOHTAKTA Mexiy THMH MNOPOAAMH MOXeT GuITh pasand-
Hblif, HO OH BCeryia, Aaxe B uyIHude, 1OCTATOYHO pe3kHit, B oqHux cayyasax
B “MeTtanoppupsTe” no Mepe NpUGAMXEHHS K KOHTAKTy YBE/JAWYHBAETCH
KOIM4eCTBO MOMeBOro WNaTa, M3MeHAeTCd COCTAB NHPOKCeHa H MOofB-
ndgeTcd porosas OGMBHKB, T.e, NPOHCXOOHT OO Hexo‘rcpoﬁ CTeneHu
"BpipaBHHBaHMe” MHHepanbHoro coctapa. [Ipu 3ToM B HedenHHOBBIX
CHeHHTAX CYUWEeCTBEeHHLIX u3MeHeHH# BOMU3M KOHTAKTA HE BUAHO: 3ep-
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Ha HedenuHA MOr'yT 6LITh BCTpeYeHbl HA PACCTOSHHH Bcero 1-2 mm
oT “mertanoppupura”’. B apyrux caywasx B “meranopdupure” y KoH-
TaKTa COBeplleHHO HeT MOJIeBOro IWMnaTa, Ho odYeHb MHoro (oo 60%)
aejieHoro 6uoTHTa. B HedelMHOBOM CHEHHTE HENOCPeACTBEeHHO Yy KOHTAaK-
ra HedenuHa He BHAHO, HO MHOI'O CH/ABHO PAa3/lI0KEHHOTO MJATrHOKIa3a.
3TOoT MHHepanl 3aechk NMOYTH MOMHOCTBI 3aMelleH CepPHUHT-NEelHTOBbIM
arperaToM, HO XOpOIIO COXPAHAKTCH OYEepPTaHHA ero HauoMopdHBIX
KPHCTANIO0B M yakas anbOHToBAS KAeMKA BOKPYr HHX.

CyweCTBeHHO OT/IHYAKTCH NMoA MHKPOCKONOM HAHMEHee MepeKpucTall-
NH30BAHHEIE PA3HOBHAHOCTH “MeranoppHpura”. B KpynHeiX BKpanaeH-
HHKXAX MHPOKCeHa B HUX HeT MW NMOYTH HeT XapaKTepHpIX BKIOYeHHH
uneMeHuTa, OCHOBHag Macca COCTOHUT H3 anbbHTa, KainueBoro mnoleBo-
ro wmmnara, 3ejeHoro GHOTHTA, NMHPOKCEHA W MAarHeTHTAa H HMeeT OYeHb
TOHKO3EepPHHCTYl MHKporpaHo6nacTosy® (poroBHKOBYK) CTPYKTYypy. Paa-
Mep 3epHeiek 3ageck He npepsimaer 0,05 MM, B Hexoropeix maudax
6ea aHanM3aTOpa eme BHAHLI PeMKTHl MHKDOMHTOBON CTPYKTYphl Nep-
BoHaYanbHO# Mopoas!, HO Goapweldl 4acThlo H B 3THX CAy4asx MeTa-
Mopdnyeckne MuHepansl ob6pasyloT ONHOPOAHYIO, PABHOMEpPHO3epHHC-
TYI0O MO3aWKy 3epeH. _

CopepuieHHO HeoGpI4HAS MO COCTaBY H no obwemMmy BHAY Mod MHKpO-
CKOMOM TI'OpHas mopoaa BCTpedYeHa B OAHOM MecTe. Makpockonu4ecku
OHa He OT/AHYaeTrcd OT OObMHBIX “MeTanoppupuToB”, H B3aHMOOTHOUE-—
HHA ee C HHMH OCTajdCh HeACHbIMH. 3aleraeT oHa, NOo-BHAMMOMY,
TOXe B BHAe KCEeHONMUTA B Hede/MHOBOM CHeHHTe,H BOIH3H STOro KCEHOMHTAa
€CTb MHOIO [PYTHX, CIOXEHHEIX yxe obndHeME “MeTanopdupuramu” .

[lon MHKPOCKONOM BHAHO, 4YTO 3Ta NMOpoaa COCTOHT M3 Noytu Gec-—
IBETHOIO ABrHTA, O/IHBHHA, SPKO-PbIKEro GHOTHTA H OCHOBHOI'O Mja-
FHOK/Ia3a, BCTpeyamWHXCs NpHGAH3UTeNbHO B paBHEIX KO/IHYeCTBax,
[Mnarmoknas HaXOAWTCH MeXAy LUBeTHLIMH MHHepajaMH B pe3Ko Kce-
HOBnacTHYeCKHX 3epHax. Mecramu nmonanalTcd eOHHHYHbIE, TaKXe
peako KceHobGnacTHYecKHe 3epHa KanueBoro nojeporo mnara. Bxpan-
JleHHMKH NMHPOKCeHAa 30ech HepeaukH (1-3 MM), yxe He HMelT npa-
BHABHBEIX GOPM M He codepxaT BK/WOHYeHHN unbMenuTa. Bonee Menkue
(ao 0,5 MM) sepua NHpoKCeHa NpaBWiAbHple, HO OHM BXOAST yXe B
cocTap OCHOBHo#t Maccel, B nocnenHelt rnapyio ponb urpaior HeGoab-
wpe (okoao 0,1 mMM), okpyraepie 3epHa ondpuHA, OH 3aMeleH PYAHBIM
MHHepanoM H HeGoJbIIMM KOJIHYECTBOM CepleHTHHA.

BuoTHT B ToncrorabnuTuaTeiX 3epHax paamepom 0,1-0,2 MM pac-
Npegened B ropHofi mopofle HepaBHOMEpPHoO, o6paaysd NMOYTH MOHOMHHE-
panbHeie CKolneHud. O4YepraHduad TAKHX CKOIMJIeHHN! HHOrga ACBOABHO
npapWibHEle — KBaApaTHbLIe HAH NpAMOYroibHble, Boamoxuo, 4To 3TO
ncepaoMopdo3kl M0 KAKOMY-TO APYrOMY MHHEpasuy.

CTpykTypa OCHOBHO# Maccel B Le/IOM OTJHYAeTCH OT POTOBHKOBOH!
TeM, 4YTO LBeTHbLIe MHHEpAalp 3HAYATeNnbHO Gonee HAMOGNACTHYHBI, 4YeM
GecuperHsie (dur, 46). Ita opuruHanbHag mopoana, GeaycnoBHO, 3a-—
cnyxupaer Gojlee neTanbHOro M3y4YeHHs, HO A" 3TOro MOKA HeT He-
o6xogHMOro MaTepHaja,

[IlpencraBnesne o BA/IOBOM XHMHYeCKom cocTape Haubonee THIHY-
woro “mertamoppupura” (cM. ¢ur, 44) MoKHO NONYYHTH H3 pesyibTa-
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dur. 46, MenaHokpaToOBkI# olUBHHCONepxamWui “MeTanoppupur”. He-
fonbuKe QeHOKpHCTAanAbl aBruTa Gea XapakTepHbIX BKIIOYEeHHH pypaHor
MHHepana. B ocHoBHO# Macce MHOro OKpYriblX 3epPeH OJHBHHa, pas—
JIOKEHHOI'O IO XpasM 3epeH B pPYyAHbI

muHepan O6p, 331, mMexay
n. X1 u X[l. Bea ananusaropa, yeea. 25

TOB asanu3a, nposeneHHoro B naGopaTopun MockoBCKOro reonoro-
paaseno4Horo uHcturyTa B 1937 r. (B %):

Si0 46,02
'IiO2 1,22
Alf%B 14,17
o
MnO 0.23
MgO 8,21
Ca0 12,82
Nazo 2,43

K90
P
ons

S
‘Cl 4
H20+110

IT.o.m,

1,54
0,75
0,05
0,21
0,13
0,18
1,30

CywMwMma,, 10050

BeluncneHHbBIE H3 STHX AAHHLIX YHCIOBbLIE XAPAKTEPUCTHKH H [0-
MOJHUTE/IbHEIE MapaMeTphbl:

7.5
5,6
34,0
52,9

Lo n @
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mf
c!
n

30,5
40,5
29,0
71



3AK/TIOHEHUE

OnHHEM M3 CaMplX HHTEepeCHLIX AB/IeHH#, C KOTOPLIM Mbl CTajlKH-
BaeMCH NpH U3yYeHHH WENOYHBIX Nopod MuMMa, MOXHO CYHTATh He=
nocpeACTBeHHO HabGmwnaeMpiil HenpepbiBHbIA Mepexod OT HHTPY3HBHBIX
nopon (HedenuHOBLIX CHEHHWTOB) K BMEWAMHMM NOPOAAM BY/IKaHHYEC—
koro npoucxoxneHnus (doHonuToBEIM NMopdpupaM u ux Tydpam). Ecnm
B3ATk B lleloM BeCh P#Ad TropHbIX mopoa HMwHMCKoro kKomMmaekca:
CpefHe3epPHUCTHIE HedelHHOBLIE CHEHMTHl - NATHUCTHIE NCeBAonefuu-
TOBbIE CHEHHTHl — FPAHYIHTOBLIE HedelHHOBBIE MHKPOCHEHHTHEl — Op-
TOPOTOBHKH — SIMIEHUMTOBEIE MNOpPhHPLl, TO TPaHHIA], ONpelensuHe
oTaenbHbIe 4YJIeHbl 3TOro - paaa, CoBeplieHHO YCJ/IOBHbI. Bcerna moxHO
Ha#TH TakWe TCOpHbLIe NOPOAbI, KOTOPLIE 3afMYT NPOMEXYTOYHOe MOJIO0-
KeHHe MeXay CQCeAHHMH 4YjeHaMu 3Toro psana, obnanag netporpa-
¢uueckHMH OCOBEHHOCTYIMH Kak Toro, Tak u Apyroro. [lpoueccsr, B
peaynbTaTe KOTOPLIX BO3HMK 3TOT HeNpephBHEIN Nepexon Mexay pas-—
HOBO3PACTHLIMH, XOTH H GIH3KHMH MO COCTABY, H3BEeDXEHHEIMH IOp-
HBIMH MMOpPOAAaMH, AOCTATOYHO CJ/IOKHEIE H, OYE€BHAHO, 3aC/IyXHBAa©OT
ofcyxnenud. , ; ‘

HenpepeiBHEIT NMepexoa OT HHTPY3HBHLIX K BMeUAOUHAM IopodaM
Boofme pacnpocTpaHeH, Mo-BHAHMOMY, IWHpe, YeM 3TO A0 CHX Nop
oTMeyanock, B ciyyaax MHTPY3HH rPaHATOB B By/JIKAHHYECKHE MOPO-
OBl KHCJIOrO COCTABA, HHTPY3MH OHOPHTOB B AHAE3HTOBHIE MOPYUPHUTEI
H T.N0, BOOJHe BO3MOXHbLI SBJIEHHS, AHAJIONHYHLIE TeM, KoTopsie Habnio-
nanucek B Mwumckom maccupe. CoobpaxeHus, BLICKA38HHBIE OTHOCH=
TenbHO Hawux NOpod, BeposTHO, GyAyT HMeTh HekoTopoe Gonee ofbmge
NeTPOJIOrHYecKoe 3HAYeHHe.

BoaMoxHpIMH npdueccEMH, OCyC/IOBHBIIHME ~HeNpephLBHEI Iepe—
XoQ OT HepenMHOBHIX CHEHHTOB K (QoHONMTOBHIM nopdupam,crneayer
CYHTAaTh: i

YaCTUYHYK ACCHMMIALHI HedelHHOBO-CHEHHTOBOR Marmo#f BMemai-—
WHX MOopoa, T.e. NpoUecc, NMPOUCXOAUBIIUA BO BpeMd BHeOpPeHUd HHTPY-
34H, 0 M BO BpeMs KPHUCTA/IU3ALHM MArMbI;

9HAO- H 3K30KOHTAKTOBLIH MeTaMop(uaM, NPOHCXOOHBIIHH mociie
KPHCTA/UIH3aIlHl MAarmsl, B MepHOA OCTLIBAHHA OTBepieBlef HHTPY3IHH
HedenHHOBLIX CHEHHTOB. . )

CeaasiBaTbk HabmonaeMsie SBIeHAS C KaKHM-THGO WHBIM HIIH TONb-
KO C OOHHMM H3 YKAa38HHBIX IpoleccOB HeT HHKAKHX OCHOBAHHH,

Ha To, 4TO accHMuIslAs HepenrMHOBO-CHEHHTOBOH Marmoit BMemao-
IHX BY/IKAHHYECKHX Nopoa AeHCTBHTe/IbHO HMeja MeCTo, yKassiBaeT
CylleCTBOBAHHE B KpaeBhIX YaCTAX MHTPY3HH IOpPHBIX Nopod, obmagaio-
WMHUX SPHLIMY NpU3HAKaM# rUGpHAHOrC NpoucXoxneHus, PesynbTarom
B3auMONeHCTBHA XHAKOH, KpHCTannuaywmeidcsa HedpelHHOBO-CHEHHTOBOH
Marmsel C ByJKAaHHYeCKHMH MOpoAaMH CjeayeT, Mo-BHOAHMOMY, CYHTATh:

KCEHONNTE BMeWAaKWux rnopon, HaGliogaBliHecs B NMPHKOHTAKTOBOH
30He HHTPY3HH Hede/MHMHOBLIX CHEHHTOB M MOCTENeHHO HCYe3aomue B
yoaneHHH OT KOHTAaKTa;
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KpHCTAaNnel NeduuTa, BNOC/IeNCTBHHM NpeBpaTHBUIErocd B NCeBaoneli—
KT, BCTpeyapiiHecs B Hede/IHHOBLIX CHeHMTAX BOG/IM3H KOHTAKTAa C
BMeAapKMH MOpoaaMH;

HEeOAHOPOAHOCTE COCTABA H CTPYKTYpPhl Hede/IMHOBHIX CHEHHTOB B
NpAKOHTAKTOBON 30He, HYTO XapakTepHo AN UGPUAHBIX M KOHTAMHHH-
poBaHHBIX nMopon Boo6me. Tunuyno rubpuaHsiMu noponamu B Himmcxom
KoMIlziekce 6yayT NCeBAonelUHTOBbIE M NMATHUCThIE Hede/lHHOBhIE CHe-'
HHTHI, BCTpevYawunecs B NPHKOHTAKTOBEIX CEBEpHBIX HacTAX MacCHBAa.
3TH mopoaAbl CleAyeT pacCMATPHBATE KakK pe3ynbTaT HayaoloCTYyMHOIo
HOpMalbHOrO FHOpPHAM3MA, TAK KAk HedelMHOBO-CHEHHTOBAA MAIMa
accCHMH/IEpOBA/la, BO-IOEepBhiX, ByJIKaHH4YeCKHe Nopoasl, obpasoBaBuiHecs
3ajonro A0 ee BHeOpeHHs, H, BO-BTOPBIX, COCTAB 3THX NOpoA B le-
noM Gel1 HeckKonbko 6Gonee OCHOBHONH, YeM cocTaB HeheIHHOBO-CHEHH-—
Topoli Marmel, [locnenHee OoKasakpiBAETCH TeM, YTO KpoMe (OHOMHMTOBEIX
noppupoB cpead BMeUAKIIMX MOPOA H3BECTHLI NOPGHPHTHI AHAE3HTOBO—
ro und 6asanbTOBOrO COCTaBA, & TakKXe M SIWIeHIHMTOBbIE NOPPHPHTEHI,

[IpHCYTCTBHE KCEHONHTOB H TO, -4TO MATHHCTHIE HedeNHHOBEIE CHE—
HHETHI B LenoM Gonee MeaHOKpaTroBele H Gonee HeoAHOROAHHLIE MO CO-
CTaBpy M CTPyKTYype, 4YeM CpedHe3epHHCTple Hede/IHHOBLIE CHEHHTHl, He
gpngeTcd Heo6bIYHBIM AN NPOAYKTOB HopMankbHoro ra6paauaMa, Craox-
Hee OOBACHATH HaAXOXOeHHEe B HHX NceBaoneluuton. [losgBneHHe Kpuc-
TajinoB JeHunMTa B KpHCTAa/MH3ylmeicda HedelHMHOBO-CHEHHTOBON# Mar-—
Me BOMM3M KOHTaKTA MOMXHO Gbl10 661 OOBACHHTH, BO-IIEPBEIX, TEM,
4YTO 3TH KpHCTAnAel “yHacnenopaHs” Marmo#ft oT (OHOMHTOBHIX NMopdu-
pOB, KOTOpDHI® OHA ACCHMH/IHDOBANIA, H, BO—-BTOPLIX, TEM, UTO yBelH—
4YeHHe OCHOBHOH Marmsl B NMPHKOHTAKTOBOH 30He BhI3bBAeT Ha4allo
KpHCTa/u3annd npua Gonee BBICOKHX TeMmepaTypax, TaKk 4TO BMeCTO
KaAHeBOI'o MojieBoro ummata Heu3dGexHO HAYHET KPHCTaNIH30BATBHCH
neitunr. [locnennee ob6baAcHeHHe, KaK HaAM KaxeTcs, 6ojiee BeposTHO.

Ta!mM_ ofpa3aoM, BblpaPHHBaAHHE COCTaABA MHTPY3HBHBIX M BMellalo-—
mWHX NMOpoA Ha4anock, MO-BHAHMMOMY, N0 3aBeplIeHUs KPUCTAaIH3alnd
B pe3ynbTaTe 4acTHyHOR accuMunsuuu. [Ipm aroM Mbel HMeeM B BHAY
He acCHMMIAUHI0 Ha raybuHe, B MarMaTH4eCKOM o4are, WiIH BO BpeMs
NMpoXOXAeHHs MarMel K MecTy o6pasoBaHNs HHTPY3HH, &8 ACCHMHIALHIO
Ha MecTe, HeNoCpeACTBeHHOe B3aHMoaelicTBHe yxe BHeOpHBluelicd
Marmpl C BMelAaKwMmMHUMH nopoaaMu, [lo-BHAMMOMY, TONBKO B 3TOM
cly4ae BO3HHKAIOT Te dBJeHHsd, KOTOpble NpeACcTAaBNdIOTCHd KAK H3BEeCT-
Hble NMpH3HaKu rubGpuonaMa,

Accumunguueit Ha ray6HHe B HalleM cliydae MOXHO O6LACHHTBH He
TOonbKo o6llee OTK/IOHEHHEe COCTAaBaA HIUIMMCKHX HepenHHOBLIX CHEHHTOB
OT cocTaBa CpedHero THNa 3THX nopoa (Beicokoe copepxkanue Ca),

HO H MogBleHHe pa3HoobpaaHbIX We/IoYHbIX rat6poHOHEIX MOpod, He
roBops yxe O TOM, YTO OHA MOIVIa ABHThCS NPHYHHOA BO3HHKHOBEHHS
Hepe/IMHOBO-CHEHHTOBO! Marmel Boobuie,

Meramopdpuyeckne npoueccel, MPOHCXOAMBIIHE YXe B TBepAblX rop-—
HBIX MOpoA&aX, Noclie 3aBeplieHHd KPUCTAalJIN3aldH Marmbl, HMejH, Ho-
BHAMMOMY, eme Gonbliee 3HAYeHHe B OOpPA30OBAHHH T'OPHEIX NMOPOA NMpH-
KOHTAKTOBOH 30Hbl. flBJeHMA NepekpHUCTA/NIM3AUHH KaK caMHXx Hedenu-
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HOBBLIX CHEHHTOB, TAK H BMEAIWHX (QOHOMHTOBLIX NMOPPHPOB pacnpocT-—
paHeHsl B MuHMckoM KOMNJeKce oYeHb WHpokKo., Kpome mocTMarmatu-
YeCKHX, MeTACOMATHYeCKHX NpolleccoB, MPOHCXOAMBUIHX B CBA3M C OC-
ThIBAHHEM HHTPY3HH perpeccHBHO, T.e. C ajeHHeM TeMIepaTypel, B
¢opmupopannun HIAMCKOro KOMIJIEKCA CYWeECTBEHHYIO polb Hrpand,
Nno-BHAKNMOMY, MpPOrpecCHBHbIE MeTamMoppuieCkHe pPeakUHH H MepeKpHC-
Tannau3auug ¢ aeruaparaudeft HU3IKOTeMnepaTypHeIX MHHepanos,

CaMbIM pacnpoCTPAHEHHLIM SBJIeHHEM NepeKpHCTAaNIH3auuu Hedenn-
HOBBIX CHEHHTOB M COMPOBOXAAKUIMX HX XHIbHBIX MOPOA CleAyeT CHH-—
TaTh ‘rpaHylHTH3&HHI0", T.e. TAKYl0 NepeKpHCTANIH3AaLHIO, B pe3yilb-
TaTe KOTOpO# HCYeasiH MNepBHYHLIE IHNHAHOMOP(QHbLIE CTPYKTYpHI H3BEp-—
KEHHBIX MOpod H BO3HHKANA T'PAHYNHTOBAas, B CYWHOCTH rpaHo6nacro-
pasi, MetamMopduueckass CTPyKTypa. MuHepanbHelll coCTaB NMpPH 3TOM
He HM3MeHS/CH, '

Oco6eHHO WHPOKO pasBUTA "rpanynuTu3auusg” B Hede/MHOBBIX CHe=
HATAX M3 KpaeBmX 4acTe# HHTPY3HM H B Hede/HHOBO~CHEHHTOBLIX MOp-
bupax u3 HebGonbWHX XHA. XapakTepHo, 4TO B pa3HLIX MecTax OHa -
NnpogpngeTca B pas3nu4yHol CTeneHH.

[lepekpucrannusauus HedeNHHOBLIX CHEHHTOB OKO/O KOHTaKTa fiB-
ngeTcd B CYIWHOCTH 3HAOKOHTAKTOBEIM MeTamoppuamom, H obpasyio-
muecs NpH 3TOM TOpPHbIe MOPOALI Ml BNpAaBe: HA3pIBATH “2HNOKOHTaK-
TOBLIMH opToporoBukamu”, [Ipw onucaHHH ropHEIX NMOpPOA MBI HE YNOT-
pebnsanu 3TOT TepMHH, HO TAKMMH MOpON&MH HYXHO CYHTATh GOnbUIHH=-
CTBO HedeNnMHOBLIX MHKPOCHEHHTOB C rpaHynutoBolf CTpykTypo#, mar-
HHCTLIE@ NCepooNeflUTOBbIe CHEHHUTHl H T,I.

B0o3MOXHOCTb ”9HIOKOHTAKTOBOI'O OpOT'OBHKOBAHHS” TOPHEM NOPON
caMoii HHTPY3HMH, HeCOMHEHHO, C/llefyeT YYHTHIBATH NPH H3Y4YEeHHH SIB—
neuuit rubpunuama. MHorna B ru6pHOHLIX mopodax TOMNLKO YYACTKH
C FHNEAHOMOPPHO3EPHHCTOR CTPYKTypo#l CuYHMTAaloT 06GpasoBaBIIHMHCH
HelOCpeACTBeHHO M3 MAarmbl, 4 YYaCTKH C rpaHob1acToBolf CTPYKTy-
poil pacCMATDHBAIOT KAK Cielsl CYUEeCTBOBABIeH B [JAHHOM MecTe
TBepao# Bmemalmedi noponel. [Ip gonymeHnH “3HOOKOHTaAKTOBOIO
OpOrOBHKOBAHHA” B rUGPHAHBIX NMOpooax He/lb3d BHIAENATh YYACTKH,

B KOTOpPBIX NEePBOHAYANLHO He GBVIO rUMAAMOMOPDHON CTPYKTYpPBI -

DHAOKOHTAKTOBLIE H3MEHEHHs MHTDPY3HBHLIX NMopoa Boobme oGEIYHO
HMeT MeTacoMaTHYeckiHi xapakTep. [Ipy 2TOM BO3MOXHBI H NpPO=-
rpecCHBHBIE H. perpecCHBHble MeTamMop¢udeckue peakuuu. [lepexpuc-—
rannu3anuio 6e3 CymecTBEHHOrO H3MeHeHHs MHHepanLHOro cocTasa
06bIYHO HCKAKYAI0T H3 #ABA=HHUR 3HOOKOHTaAKTOBOro MeTtaMopduama,
XOTS pasBHTA OHA, NO-BHAMMOMY, He MeHee WHPOKO, YeM MeTacoma-
THYECKHe SHAOKOHTAKTOBLIE H3MEHEeHHH.

Bce 3TH IpouecChl CBS3aHLI C NMOBTOPHEIM [POrpPeBAHHEM OCTbIBAIO—
mel HHTPY3HH, C NMPOHHKHOBEHHEM MeTaMopuayOUHX PACTBOPOB H
rasop W NOBTOPHEIM NporpepaHHeM ux, O6pasoBanMe HA MecTe Kpyn—
HpIX 3epeH MelIKO3ePHHCTOro .Aarperara XoTs 6kl TOro Xe Camoro
MHHepana BHI3HIBAGTCS HEKOTOPHIM KPATKOBDEMEHHLIM  HarpeBaHHeM
¥ MoCHedyloWHM .OTHOCHTENBHO 6LICTPEIM OCThIBAHHeM. [locKonbky HC-
ropus dopmuposanus HmuMCkoro maccuea B neranax noka HesiCHa, Msi
He Gynem OCTaHABIMBATHCH HA NPHYHHAX 3TOrO NMOBTOPHOI'O HArpeBa-—
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HHf OCThiBawue# HHTpy3auu. OTMeTHM TO/NbKO, YTO OHO, BO-MEpBLIX,
6LI/I0 OKANBLHLIM, TAK KAK ABJeHHs NepeKpHCTaNIH3audd HepeTHHOBLIX
CHeHMTOB HaOGMIONAa/HCh TONBKO B HEKOTOPHIX MeCTax # naxe He BO
BCelt MpHKOHTaKTOBOit 3pHe, Bo-BTOpbIX, NOBTOpPHOe mnporpepaHue 6buIO,
OYeBHOHO, HEONHOKPATHBIM, NMOCKOALKY “rpaHynuTH3anua” u clliedsl
NporpecCHBHEIX MeTaMoppH4YeCKHX peakuu#t HaGMoAAlOTCA He TONbKO B
HepenNHOBBIX CHEHHTAX HIH XKMIBHBIX He(e/IMHOBO-CHEHHTOBLIX Nopdupax,
HO H B nponyx'rax HX NMOCTMAMATHYECKHX H3MeHeHHH - nﬂﬁeﬂepn'roamx
CHeHHTax # NHGEeHepHTOBBIX CHeHHT-mnopbupax.

HepapHOMEpHOCTE M MHOI'OKPATHOCTbH MOBTOPHOI'O NPOrpPeCCHBHOIO
MeTaMoppuaMa MoxeT GbITe 0O6BSiCHEHA TO/IBKO y4acTHeM B HeM Me-
TaMop}H3yOMKUX PACTBOPOB H T'a3oB H NMyNLCHPYOUKM XapakTepoM HX
nocrynjeHrd, Ecnum aTu pacTBopbl W ra3sl M He BLI3LIBAAH CYUWECTBEH—
HbIX METacOMATHYECKHX peakuui, TO BO BCAKOM C/iyyae OHH Mporpe-
Banu oTaelnbHEIe Y4YaCTKH ocThiBawmen ropHoH IlO_pOIlbl. H BBI3LIBANTH
ee MepeKpUCTAaNIN3aUHnI0.

Ecnu o6paTuThCsi K 9K30KOHTAKTOBBLIM H3MEHEHHSM BMeEIlAaloUnX
nopoa, TO AONylleHUe BAUAHHS PaCTBOPOB TAKKe KaXeTcd BIIOJIHE
npapaonofobueiM, JlokanbHoe pacnpefeneHue OpPTOPOroBHKOB, ofpa=-
30BABIIHXCH H3 (OHOJUTOBLIX NMOpHHPOB, TPYAHO OOBACHHTBL, HCXOAS
u3 OBLIYHLIX MpeACTaBNeHHN O KOHTAKTOBO-TepPMAalbHOM MeTamoppuame,

Takum o6pasaoM, OpPOrOBHKOBaHHE KaK HHTPY3HBHbLIX, TaK H BMellaio-
.MHX MOpPOA BHI3LIBANOCH, KAK HaAM KaXeTcs, He TemIoM caMoft oCThl-
Bapwel# HHTPY3WH, a TemnoM Golee rayGokHXx ee dacTelt ¢ ofsaarennb-
HbIM y49acTHeM MeTaMop(HU3ymmHX pacTBOPOB M rasob, [Tockoabky
NepeKpucTa/VIM3aldsg KAk HHTPY3UBHBLIX, TAK H BMeINaKwUHX MOPoA Bbl=
aplBasack OAHHMH M TEeMH Xe NPHYHHAMH, NMPOHCXOAHIA B OOHUX H
Tex ke yC/OBHSX H COCTAB H3MEHSIOWHMXCS MOPoA 661 MOYTH ONMHA—
KOB, NOCTOMNLKY CTHPalnOCh PAa3NUyHe MeXAy 3HAO- H 3K30KOHTAKTO-
BLIMH METaMOpPGHIECKMMH IOPONAMH, W HeNpEepHIBHbIA Mepexol Mexay
HAMH KaxXeTCs BIOJIHE eCTBeCTBEeHHLIM,

ﬂe-rporpadxﬁqecxoe H3YYeHHe menoYHelX mopoa Mwumckoro maccu-
Ba MO3BO/IFeT NOCTABHTh HAa OGCYyXOeHHe H ApYrHe Ba)HbI€ BOIMNPOCHI:
NPOUCXOXACHHe LEJIOro psna OPUrHHAMBHLIX, MCK/IIOYMTENbHO pPenxKux
menoYHuX raGbporaHEIX B APYrHX denbAwnaToHAHEIX MOPoOA; MOCT-
Marmarn4eckoe nameHeHne (nubGeHepHTH3AUMSA ) HepeMHOBLIX CHEHHTOB}
OTHOUeHHe Hede/NHOBO-CHEHHTOBON HMHTDPY3HM K HHTPYSHAM HOPMAIb-
HBIX lle/0YHO3eMe/lbHEIX Mopoad H T.dA. Pewexune BCeX STHX BONPOCOB
Tpebyer Gonee nonHelXx aHaHui 06 McTOpMH POPMHPOBAHHA MACCHBA,

H NMO3TOMY OHH eme He MOryT o6CyXOAaThCa B HacTosulee BpeMs.
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