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FEHE3UC XEFBOMHUTA U3 TOPHOWM WOPHH
A M. KY3bMHH

B aagHOH crarbe paccMaTpHBAeTCS BOIPOC O NPOHCXOKJIEHHH DeAKOrs:
noka MHuHepasaa xér6omura, KoTopelit Obl1 nadgen K. B. Pagyruseim  no
p. Mpaccy B pailoHe ycThsl ee npaBoro rpuroka p. Tawearu [1].

Kpucrannsorpaguueckoe onucaHde 3TOr0  MHHepaJda,  (PH3HYCCKHC
CBOICTBA M COCTAB JAETAJNLHO PACCMOTpenibl B Apyroi cratshe'). B npemata-
raeMoH BHHMAUHIO uuTaTe pZiGOT(‘ HA OHHCAHHIL CAMOTO MBpHEepaJda GCra-
t1OBHMCA OUCiih KPaTKO.

Mopdoaorus xérGomura. Munepas xérGoMuT  BCTpEuUdercis B VKa3aH-
HOM BBILIC MECTOPCAKJIEHUM B (FODME MCAKMX TAGAMTHATHIX, AAACTHINATLN
H UEIIYHUATLIX KPHCTLIOB, YaCTO I'eKCArOHANLUOT0, BHOY a TPHTOHEIbHOT
obnuka. Pasmepit KPHCTaion Ko4chMoTest 0T D 10 | ws o menoule B ioie-
peurine. Fiopeaka perpeuaioren spdciaadin seanunnoio Goaee S— 10, Hx
TOJAHHA peaxo npepbiaer 2 ay, uaine 0,015 s Oy 4acro  oRasb-
BAWOTCY BB pasnuuﬂoii CTeNeHH ,[L!;'(i)(}j)A'\-Z}ip(;‘liiiiﬂibl;\!i'IA

Kpucrayuorpaduueckue H3MePCHH  HOKAH2H,  1iTo, KPUMe CCHOUHO!
o6sukoBoit Qopmpt { 0001 } OazonvHaKOH[d, UMCIOTCH OUYCHL YIKHE  1Pi-
A o {1121 j,a {1120 },Xs{ 55106} , Ks {7 7. 14.8 ;, K5 {7.7.145}
X;{ 55103}, Ki {7.7.144 }, kotopule BMeCTe B3SITLIC NPOABANIOTC: B (DO
Me HITPHXOBKH.

Puc. 1. Kpueraaa xérGomura,

['eoMerpuueckie KOHCTaHTBl xéroomuTa: a:c--1:1,36785, xotopeie #He-
CKOJILKO 00JIbUIe AHAMOPHYHBIX KOHCTAHT KOPYHAA H PEMATHTA H HECKOJAbKE
MeHbIIe HJAbMEHHUTa, HO OKe MOAXOAST K KopyHLy. CpaBHeHue CTPYKTYp-
HEIX PCHTIEeHOTPAaMM XEr6OMUTA ¢ PEHTICHOIPAMMAaMH KOPYHAA H HIbMEHHTA
FOBOPUT O TOM, UTO XErGOMHT 1O CBOMM CTPYKTYPHBIM OCOOEHHOCTSAM H COCTa-
By OyHKe K KOPYHIY, 4€M K HJIbMEHHTY.

Bce BMecTe B35TOE NO3BOJIHJO XErOOMHT OTHECTH K TPHIHDHO-ILIAHAKCIH-
anpHOMy (G33g.3PC) Knaccy cuMMeTpHH.

Pusnuecxue cooicrpa. Llser xéroomura us lopuoit Hlopun xKeirto- u
TeMHO-BYpHi 10 4epHo-6yporo. MuHepad B IJIaCTHHKAX DPOCBedHBaeT.

_—.“‘—)——(::;1"1;;{ <Xér6omur nz  Fopuoi Illopuu» npuusita x ONYyGJAHKOBAHRIO KYPHUIOM
«HMaseerns 3an. Cu6. Orz. AH CCCP, 1560,
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B mnudax 8 0,03 mu ToMUMHLI—IANEBO- KCATHIH, GYPO-XKeNThli, ¢ 3aMeTHb
3€JICHOBATbIM OTTEHKOM. |lreoxpon3M 3aMeTHBIN: GypOBATO-JKENTHIH, MANEBO-
KeNAThH 00 Ny, , KeAThH, CBeTJI0-XKenTblit no Ny, agcopbung N, >N .
INokazarenu npesomiieHus auas xér6omura: N,=1,863-10,002 u N,==1,803 ;
0,003, N ,—N ,,=(—) 0,050-4-0,003"). ¥neapunit Bec 3,80—3,82 &/cu’
Tsepmocte MuHepasa 8!'/;, oHa 3aMeTHO BhIlE TBEPJAOCTH HHPKOHA H HHMK.
TBEPAOCTH KOpPYHAa?). Munepas xpynkuii, n3iom HepoBHBIH, CHaliHOCTD Iili:-
{0001} coBepiueHHast unu scHasi. Bneck MHHepasa nepJaMyTpPOBO-aJaMas(-
BHAHBIH Ha MJIOCKOCTH CHAHHOCTH, 4TO COAMKACT XErOOMHT ¢ AJIMA3HbLIM
IIIaToM.

B 3ak/ioyeHHe ONHCaHHs NPHBeLeM CPaBHHTEABHYIO TAGJIHILY TIaBHbBIM
06pa3ocM ONTHYECKHX CBOIICTB XErOOMITOB M3 Pa3HLEIX  MECTOPOM JACHHH
(Taba. 1).
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M3 paccMmoTpenusi HPUBELCHHBIX AAaHHBIX CJAeRYyeT, HTO XErOOMUTH !
Pa3/IHYHBIX MECTOPOX/jeHuH ouenb OJM3KH ApYr K japyry. HameuaomuecH
pa3yIMuMs NpeXAe BCErO HEBEJMKH, a OTKJAOHEHHA 34BUCAT HEe TOJBKO 0T
KosieGaHHuil B COCTABE, HO W OT OUEHb MAJIO{ BEJAHYHHBLI CAMHX KDHUITAJNOE,
06YCJAEBANBAIOIIMX TPYAROCTH B HX H3YUCHHH,

Xumuyeckuit coctae. M3ayuente XuMMHYECKOTO COCTdBa Xeroomitia ilped-
CTaBJdAeT H3BECTHBIC TDPYAHOCTH, KOTOphie OIpPEACAAIOTCH cAaeayIICIUHMH MO-
MeHTaMud. MuHepaa oGnafaer BLICOKOH TBepPLOCTHIO H Ipd HCTHDAHHM €l
B araToBHIX CTYMKaxX Heab3s u3bexaTh nonanasusi B npoly MNOCTOPOHHEr::
KpemHeszema. Kpucraaabl xér6oMHTa 4acTO NPH CBOEM pOCTEe 3aXBATHIBANOT
KPHCTAJJLl Be3yBHaHa, PyTHJI4, 3€PHA KaJsibUHTA, FeplHHATA, KOPYHIA:
KpOMe TOTO, B HETO HaCTO BPACTaloT ABa nocieldux i Marderut. Ha-

1} OnpeaedieHo ¢ NOMOLIbIO Komiiekcatopa Depeka.

3) Teepaocts xérGomuta W3 IllBeumn omHGOYHO Obia onpencicHa [apenHunM pau-
woit 6,5. Teeppocth Toro e Muxepana u3 Ulpeiinapuu Ootaa onpepesiena e uwxe 8 ean-
muu {2, 3].

%) Ilo Pamuopy [b}

4) OnpepeecHo ¢ NOMOMILID Komnedcatopa 3uuentoudpa (2]



JHUHE TOJNBKO UTO  YKA34HHBIX MHHepPaaos COOTBETCTBEHHbIM 00pazoM
CKameTcsi Ha XMMHYECKOM aHaausze MuHepaaa. Juist ropHowopckoro xér6o-
MHTaA B HACTOSIIEe BPEMsi B MoeM Pacrnopsiz<eHuu HMEITca Tpu aHa/H3a
(tabn. 2), uz xoropeix I u II1 Guuszku mexny coGoil, U o6e TpobH nepes
AHAJHU30M TIpeJiBapUTeNbiio 06pabaThBaNNCE: MePBAA—YKCYCHOH KHCJIOTOM,
a4 BTOpag -— pa3fasJeHHON COASAHON KHCJACTOH AJs yAdJdeHHst YIVIeKHCJIOTO
wadauiua. 11 npofa mpeaBapuTedbHo KACIOTaMu He oOpabaTniBafach, u AJA

dHaJjnli3a OTGPIpaJIHCb CPaBHHUTECJLHO KPYIHHE KpHCTaJIJIbI.
Tadaiunua ?
XHMHUYECHHI cocTap xdrdomMra

; i
KoMiouenTst | I el } HE
i i
o B - _ - —
OKHCh KpeMumns . . 2010 4,44 | 2,29
OKHCb THTAHA 1,96 ' 5,25 ; 4,16
DKHCH aJI0MUNHY 72,60 65,16 f 74,88
Okuen wenesa : 10,04 ! 11,51 | 11,34
3axknch weaesa . - - ‘ 1,02
LIKUCHL Mapradia “ Cacih 0,54 caeant
DIHED KaibL | 4,04 10,47 3,20
OKHCH Marnng : i,04 0,93 | 2,39
Bona — , 0,12 } —
Moreps npn nporansaui j 0, &7 1,16 : .70
, ‘
|
— e ,7_|'_ e e ] ‘_, ce . Y, RSP — —————
Moo : 99,~) 100,61 | g, o8

M3 ipuseaedHpIX al1a1H308 SICHO, 4TO BEAYLLAs POJdb B COCTaBe XEéroo-
MUTa NPHHAJIEKHT OKHCH aMoMHHMSA. TakiKe YCTOHUHBHIMM NPUMECIMH B
VHHEepane  ABJISIOTCA OKHCh KeJe3a, MarHHsi H THTaHa, KOTOpBlE B BUJC
(Mg, Fe) (Ti, Fe)O, nzomopbro BxoasT B cocTak  Munepada. Boaeiias
HaCTh KadbLTa 1 KpenmHesem o0pa3yioT MeXaHHUeCKYIo nplmer B (opme
pesyBHA:. Bpicoxoe cojepmaiiie oxien Kadbigig I adadisa cBHIETeb-
{TBYET O TOM, UTO MATHHH He ObLT OTHENeH OT KadbLHSI 4 UTO YACTh KAJbIHS
BXOAMJIZ B IODLI XErOoMiTA B BHAe Kaabiiita. Ho, NO-BHIMMOMY, He0O0/Ib-
was ero uacts BXOAWAA B COCTAB MMHepanaa, HacTi KpeMmHezoMa BicceHa B
4HAJIN3 NPH MOATCTOBKe NPOOHIL

HMexons 13 cxazannoro, oduiyo Qopiyty XHMIUECKOTO cocTara NEroo-
MHUTH, KaK CJI0KEOTO I'I30M()})(b[{0!‘() COeAMHENHS, MOKHO NPEACTABHThL B CJje-
aywoutem snae:r (Al Fe)Gy (Mg, Fe, Ca, Mn) (Al Ti, Fe)OQ,;. Ecan romyc-
TUTh, uTo coeaunenns (Al, Fe),0, n (Mg, Fe, Ca, Mn) (Al, Ti, Fe)O; mo-
ryT o6pasoBaTh TBEP/bIl PacTBOP, TO B TAKOM Caydae XHMHUECKHH €OCTAB
HCCACIYCMOTO MHUIEPada MOMKHO TPeLCTaBHTL cefe p Blie OoJee TPOCTOM
dopmyan (Mg, Fe, Al, Ca, Mn) (Al, Ti, Fe)Os, uto goaxuo nanayumam 00-
DPA30M OTBEUAThb €ro CTPYKTYpe H CKA3bIBATLCS HA PAte (PU3HUECKHX CBOHCTR.

l'eneauc xérGomura. TopHowepekuil xérGomMuT BeTpeuaetcss B dopme
PasJiHuHONl BEJHUHHBL KPHCTAJAMOB, BKDAIJEHHLIX B 3E€PHHCTBIH  arperar
xaapuurta. Iocneanwil, BRAMMO, 00pa3yeT pazanuuoll  BeHUHHBL  KHJIBI,

') )&umuqecxmi anaus eeiodney B, H. Opaoroi.
)

4) Xumnueckuit anaaus suinoadey M. I OHy(ijnerou
} Xumuueckuit anaans seinoguen A, Kpusen,



THe3Ja 4 WITOKH B aBTHTOBOM OJIMTOKJia3uTe, COAEPKUT pelKHe 3epHa KOPYyH-
Aa n xéroomura. V3BecTHAKOBBIC KCEHOJHUTEl NOILBEPIJIMCh 3K30KOHTAKTOBO-
My H3MeHeHHIO ¢ o6pa3oBaHkeM cBOeOODA3HBIX CKaPHOB, B KOTOPBIX, KpOMe
KaJbLHTA H XErOOMHTa, UMEIOTCS 3€PHA KOPYH/a, Be3yBHaHa, TePUUHHUTA,
aHJaJy3uTa, JMCTeHa, AHONOULa, PyTH/Aa U MarHeTHTa.

Kanbuut, cocTaB/asIlOUIMA TJIaBHYI0 MacCy CKapHa, cJjaraeT cpelHe- W
MeJKO2epHUCTBI arperaT. KaJbUWT B H30JHPOBAHHBIX 3€pHAX MNpo3padex
HJIM NOJYNpo3paueH, B NocJelHeM C/Ayuae HeceT SICHO 3aMeTHYIO LUTPHXOBKY
ckoabskenus. ITo okpacke oH GeciiBeTeH, GeJAOBATHI HAW Aa¥e TONYGOBATHIH.
JKenrtopatas uau 6ypoBad oKpacka sIBlSeTcqd BTOPHUHOM.

BesysuaH B ckapHax IIPHCYTCTBYET B (pOopMe NpaBHJIbHBIX H30METPHUHBIX
KPHCTaJI/IOB, HA  KOTOPBIX MOMKHO pasamunts rpann (100), (110), (101),
(111), (001). KpI/ICTaJIJIbI Meaxie. BesyBuau npedMylileCTBEHHO NPO3PAUHBIH,
3eJleHOBaTO-XKeAThl. B 1miande oH okasbiBaeTcs 6oJibuleili 4acTelo B PopMe
NPaBHJBHBIX KPHCTAJMI0B, 3aMETHO 30HAPHBIH. 30HH MPOABJIAIOTCS TVIABHHIM
o6pa3oM B NepudepUUecKoil YacTH KPUCTAJIA, H KOJIHYeCTBO HX KoJebJercs
oT 2 no 4. CnallHocTh HecoBeplUEHHAas, NMPOABAAETCS MapaJjyeNbHO IPAHAM
npusMel; cnaitocte no (100) nposBasercs ayuiie, vem no {110). 3epua ze-
3YBHaHA B CKapHe paclipelesneHbl KpaiiHe HepaBHOMepHo. B oaHux ciayuasix
KOJIHYECTBO 3e€peH Be3yBHaHa OTHOCHTEJBbHO BEJIUKO, B APYTUX—OH NPOSABJIA-
eTCA JHLbL B (opMe PeiKHX BKpalyieHHbIX 3epeH. 13 Bcex MuHepaJsoB B
CKapHaX OH NOABJsAeTCd OJAHMM u3 mnepBblX. [103TOMY MBI HaxoauM Be3yBHAH
BKPaMNJIeHHBLIM B X€rOOMUT, TePILUHUT U KOPYHIL.

Juoncup JefKokpaToBbIM, BCTpedaercsi pelko B (opMe HecoBepLieH-
HBIX NMPU3MATHUYECKHUX KPUCTAJJOB.

Cden B Macce M3BeCTHAKA NPHUCYTCTBYET B HeGOJBIIOM KOJHYECTBE I
NpeICTaBJeH HelpaBHabLHOH (POPMBlL MeJKHMHU OeCliBETHBIMH 3€PHAMH.

AHnany3uT — B pOpMe NMPU3MATHUECKH UTOJBYATHIX KPUCTAJLIOB, PE3KO
BRITAHYTBIX M0 N.. 3ameren c/iabbifi naeoxpousm: no N o —ronyGoBaTelil 1
10 N —}KEJITOBEITI:IH Ero nennss CNyTath ¢ UOU3HTOM HH ¢ nnorasaTeqasaMm
NIpesOMJIeHHS, HH N0 HHTephepeHIHONHOH okpacke. Cyis 1o BCeMY KOMII-
JIEKCY MHHepaJoB, 00cTanoBKa HH B Koeii Mepe e OJaronpusATCTBOBajia HHU
00pasoBanyI0 BOAHBIX CHJMKAaTOB, HH OO6pasoBaHNIO THAPOOKHCEH, KOTOPblE
B IPYTUX MECTOPOXK/IeHUsiX XErGOMHTa ABJSIOTCH OGHIUHBIMI CIOYTHHUKAMH.
AHJany3uT H3peaKa BCTpPedaeTesl BKAIOUEHHBIM B TepudepHuecKyrd uacTh
3€peH Be3yBliaHa, pacnojarasich B 3TOM ¢jiyHZae BJOJIb 30HAPHBIX o6oaouek
bousbuiasi uacTe €ro HaxoJuTcst B Macce Kaabnuta. [ochesnnee oferoarern-
CTBO, BH/HMO, TOBOPHT O TOM, YTO HNPH OTHOCHUTEJbHOM H30GMJIMHM IVIHHO-
3¢Ma U MaJioM KOJHUYCCTBC KpemMHe3ema 06pa30Bam{e dHOpPTHUTA SABJAJIOCH
HHEBO3MOKHDBIM.

Jucten Bcrpeyaercss B opMe TOHKONPH3MATHUECKHX M HTOJbYUATHIX
roJIy60BaTBIX KPHCTAMI0B, KOTOPHE B OTJIHUHE OT OOBIUHBIX HMEIOT OTpPHIIA-
TeJbHOe yAJMHeHue, noracanue Np:c=28° Ilneoxponsm GoJsiee 3aMeTHHI,
d4eM Yy aljaJdy3uTa, ¥ IPOABJseTCs HepaBHOMEDHO B CHHeBaThlx ToHax. Hle-
0ObluHasA OPMEHTHPOBKA ONTHYECKOH HHAUKATPHCHI B JHUCTEHE, BEPOSITHO, 00h-
SACHSIETCH TeM, UTO BCJAQACTBHE IHHAMOMeTamMop¢H3Ma aHAaJy3UTHL B CBOEM
npeBpallleniu B JHCTEH [pPETEepPHeJH HENOJHOe H3MEHEHHe, BRIPA3HBIICEeCH
B OCHOBHOM B YBeJIYEHIH NOKa3aTeas NpeJeMJICHHT I B HEKOTOPOM MOBOPO-
Te ONTHYECKOH WHAMKATPHCHE aHAAAY3HTA.

PyTHa B cKapHax NnposiBJseTcsd B MEJKHX KATUIeBHAHBIX 06pa3oBaHHIAX.
BK/IIOUCHHBIX HHOTZA B HeOOJbLIOM KOJHUECTBe B XErfoMuT. OTaedbHble
U pelKHe ero 3epHa BCTPeualTcsl BKpPanJeHHbIMH B Kaabliute, B xérGoMure
pyTHJ OXpailled B TeMHO-OYDbIil IBET, a €ro 3epHa B KaJblHTe OKpAalleHbt
B GHONeTOBO-OYPHIH LBET.

I'epuMHAT MPEUMYILECTBEHHO 06pa3yeT HeGoJblilHe 3ePHHUCTHE CKOIlJe-
HMA B cxkapHax. Kpucradipl €ro OYeHb peaxo TMpaBuabHO 06pa3oBaHbI.
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4aCTO HECYT Ha CBOEH TNOBEPXHOCTH KOHTAKTOBYID IUTPHXOBKY DOCTA.
B mnude repuMHUTH OKPallleHbl B TEMHO-3€JEHE JI0 TYCTO 3eJeHOr0 IBeTa.
IHa nexoToOprIX 3epHax TepPHHHHTA 3aMeTHO NMOJHCHHTETHYECKH-AROHHHKOBOE
rTPOCHHE NO IUTIHHEeJeBOMY 3aKOHy. Xapaxkrep 3TOTO  ABOIHUKOBAuMg HOMA-
JCPKUBAETCS TOHKO PacHblIEHHBIM MAarHETUTOM, KOTOPBI NPEHMYUIECTBeHHO
DaclpeAeasercs Mo MJIOCKOCTH JIBOHHHKOBOTO CPacTaHnst. [ epuuHAT, Kak
BHIHO H3 ero OTHOIIEHHH K COCeRHUM ¢ HHUM MHHepaJjaM, obpasyercs No3xkKe
se3yBHaHa M nosxe coegunenufi Alo[SiO4}O n zaxsaTtniBaer npu cpoem Qop-
MupoBanin amjpanysur. [to oTHouwieHuio XErOOMHTA TepPIHHHT, BUAUMO, 00-
pPasyercs mo3xe, a MovTOMY B OTLEABHBIX CJIVUasX 0 06pAacTaeT ero u BTOP-
raeTcs B Hero siI3blUKami,

Kopyian B ckapHax oGpasyer sepHa PasJUUHOf BEJWUHHBL, § HEMHOIHC
M3 HHX PasiHYuMB §e3 MHKpOcKona. 3epHa KOpYHAa YacTOo HeNpaBUJIbHO
NKPYLIOro OYepTaHHs, MakPOCKONHYecKy rojy0oBatoil oxpacku. B muminde
Secupeten. M3 anmajmsa ero B3aMMCOTHOINEHHH ¢ JADYrUMH MHHepaJamMu
JAOCTATOUHO $§ICHO CJedYeT TO, 4To KOPYH7Z o6pasyeTcss HECKOJbKo NO3XK¢
xér6omura n repununTa. B cxapHax KOpyHA pacnpepensieTcsi HepaBHOMED-
no. [To2romy B o/NIX CAYNAsX CKONJEHHsT 3ePeH KOPYHIA PEIKH, B IPYTHX —
ORI OTHOCHTEALHO MHOTGUHCAEHHDL,

Marnetur BCcTPeuaerca B EHeGOJBILIOM KOJHYECTBe W paclpeiesgercs
HEPABHOMEPNO M NPEHMYLIECTBEHHO COBMECTHO C APYTHMH CKADHOBBIMH MH-
"epajamu, Marsetut B OAHHOUYHBIX KPHUCTAMJIaxX M MEJKHX arperarax,
BCTpeYasiCh H30MHPOBAHHO OT APYIHX MUHEDPAJOB B KaJblMTe, NPOSABIAETCH
B (hopMe okTasapor H poMmbononekasnpoB. Bcerpeuasich Xe B KoHTakre €
XErGOMHUTOM, KPUCTAMJIBl MardeTHta NPHHUMAIOT TOJIBKO KyBHUecKHe (POPMbI.
JlauHbIH cayuait gpisgercsi Xxopolell UAJIOCTpalHeHd TOro, uto Nnpu OZHUX U
TeX e (PH3UKO-XHMHYECKHX YCJOBHAX B 3aBHCHMOCTH OT OKpYyXaiwoiei o00-
C€TAHOBKH MOTYT [0J1V4aThCsi KPHCTAJMJIb MOPQOJOTHYECKH Pas3iauuHoro
obJsuka.

XérboMuT B cKapHe, KaKk H MHOTHe MHHEpaJbl, pacrpe/esercs Hepas-
HoMepHo. 3 ckasannoro ciesnyer, uto onuchHBaeMblii MHHepasn obpa3syercs
103:Ke Be3yBHAHA, aH/IaNY3HTA, ONHORPEMEHHO ¢ PYTHJIOM, YACTHUHO 3aXBa-
THIBACT IIPH CBOEM pOCTe 3epHa repUHHHTA ¥ KOpyHA4. [lBa mocjefiHue MH-
depasia B GoJibllel Macce ¢ MarHeTHTOM (OPMUPYIOTCs ITO3kKe XErOOMHTA,
OTOpauHBas U pasberast ero no nepudeput.

Il'ene3nc Mpacckoro XérGoMHTa W CONPOBOXKAAWUIHX €ro MHHepaaoB
npeicrasiasercs B chaeayiomeM Bufe (1aba. 3). Bce BoluenepeunciaenHsie
MHHEpaJBl BMecTe ¢ XErOOMHTOM COCTaBJAIOT KOHTAKTOBO-MeTacOMaTHye-
CKYI0 MHHEpAaJbHYIO acconyauMio, o6pa3oBaHHUI0 KOTOPOH IpeAuiecTsBoBajo
npobJieHue W BHeJpeHHe B TOJIULY KeMODHHCKHX H3BECTHSIKOB JAalKU aBrH-
TOBBIX OJIUTOKJA3UTOB. B KOHTaKTe HM3BECTHAKHM U U3BECTHAKOBLIE KCEHOJIH-
THl TIOABEPraloTesl KOHTAKTOBO-METACOMaTHUYECKAM H3MeHeHHsiM ¢ 00paso-
BRaHHeM CBoeoDOpa3HBIX CKAaPHOB, COCTaB KOTODHIX OnpelesisteTcs IPHUBHOCOM
» MCOBITHIBAIONIME TepekpHcTaMin3anuio KapboHaTHBle TOPOJILl  OTHOCH-
TeABHO GOJLIINX KOMHYECTB AJIOMHHUSA, Xejge3a U THTAaHa; B MEHBHIHX KO-
JHYECTBAX BHOCHTCSI MATHUHA M KPEMHHI.

TMopagox QopmipoBalng BceH MHHEpaJbHOR accouHaudy pacnagaet-
¢ Ha OTACJABLHBIC 3Tallbl MEHEPAJIH3aMH, I KaXKAs{l 1ocae 1yIouHi OTaenseT-
¢q OT TPeNbIIYILero HHTEPMHHePAJH3aLHOHHEIM AP0O0ACHIEM H DACKDPBITHEM
nyrteil nBuxkeHus: pacTsopoB. [1000HbIe TEeKTOHHUECKHE HATIDAMKEHUA NPHBO-
T K TOMY, UTO auranay3uT 4aCcTHYHO npeppanraercss B AHCTEHLI; OTHOCH«
TEJABHO KPYMHBIC KPHCTAMNB XErO6OMUTA MCTORITHBAWT MedopMAalUo H oKa-
3pIBaloTen pasfauuHoil crenenn aedopMmuponannbiMH. KaJbuut B pesyibrarte
apJenus MCMHLITHIBAET MHOTOKPATHYIO NEepPeKpPHCTANIH3aNHI0, BCJIeCTBHe
“ero XanaxTeDHDLIe UTA !{r.‘q)()pM!!pOBHHHOFO KaTbUHTa NOMHCHHTCTHUCCKUE
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CIBOHHHKH CKOJIBEZKEHHA OKA3BIBAKTCH B OMHCAHHOM c.1y4yae CpaBHHTeNnbuO
PEeLKHMH.
Tadruna 3
MocaeposareN-HOCTh BbIZCNCHHS MHHEPANOB B XEr6oMuUTOBOM cxapHe
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BuyTpu Kaxnaoro sTana GopMHPOBaHHe MHHEPAJOB DEryaHpyercs ero
TeOXHMHUYECKHMH oOco0eHHOCTAAMH. Tak, mepBas MuHepasibHAs acCOLUAUHS
ONHCHIBAGMOIr0 MECTOPOXKAEHHA TeOXHMHUYECKH ONpefelisieTCs] COBMECTHRIM
npucytrctBieM Ca, Mg, Al, Si u Ti, uTo npHuBoauT K 0O6pPA30BAHHIO FJIABHBIM
obpasom cuankatos. Ha atoit cranum o6pagyerca mumoncup (Jefikomxuon-
CHA), THTAHHT W OTHOCHTEJbHO OGWJIBHBIA Be3yBHAH. B NpHUCYTCTBHM H3OHIT-
Ka aJIOMHHHSI H HeAOCTaTKa KpeMHe3eMa oOpa3yercs aHAaJy3HT.

Ha caenylomem stane B npucyrersuu Ca, Al, Mg, Fe, Ti u Si npofo-
KaeT 00pa30BLIBATHLCH AHNAJIY3HUT, CBSI3BIBAIOIIUN OCTATKK KDeMHe3eMa, Hc-
Ye3HOBEHHE KOTOPOro NMPHBOAHT K OTJOXKEHHIO IMHHO3eMa B (OopMe KOPYH-
aa. OpHOBpeMeHHO HAUMHAIOT (POPMHPOBATHLCA XErOOMHT M PYTHJ, TepPBBI
H3 HHX B CJI0XKHOM coefliHendH cBsizpiBaeT Al Ti, Mg u Fe, wus6urok Ti
NPHBOAKNT K o6pasoBaHuio pytuia. Fe u Al cBsizpiBaoTcs g GOpMe Tepuu-
HHTA.

Ha TpeTbem 3Talle ¢ NMOHHXKEHHEM TEMIIEPATYPbl 3aKaHUHBAETCH (op-
MHPOBaHHME TEPUHHHTA, NPOJOJKAETCH OTIOKEHHE KOPYHAA, a ¥XKejaes3o B
hopMe MArHETHTad CMEHAET TePUHHHT W NPOJAOJNIKAeT HAKANIHBATHCH B
GOJBIIMX  KOJAHUECTBAX Ha TOCJEHEM—UYETBEPTOM 3Tale (OPMHDPOBAHHSA
BCed MHHepasipHOi accouuaniu. B oThedbHbIx Toukax Oacceitna p. Tammen-
I NPOUCXOAHT KOHUEHTPAaliusgd MarHeTuTa B MPOMBIIIJIEHHBIX KOJHUYECTBAX.

["'enesuc xérGomuToB M3 PyoTuBaphl TecHo cBf3aH ¢ NPOUCXOXKAEHHEM
KENe30PYAHBIX MecTOPOXKAEeHHH, KOTOpble SBJSIOTCA ONHUM H3 NPOAYKTOB
A depesHalHE H3BECTKOBO-Llea0uHOH MarMel, CaMH MarmMaTHYecKHe xe-
JIe3HblE PYIBI MECTOPOKAEHHH HPOCTPAHCTBEHHO CBSI3aHLl C AHOPTO3HTOBHI-
MH HJM MOHLOHHTOBHIMH nopoaaMu. [lneonact m KopyHn BeTpeuaroTes
B pyaax, 6oraTblXx CHJMKATAMH, H B aHOPTO3HTAX M JAPYTHX CHAHKATOBBIX
nopojax, 6enHbix pyaaMu. Xér6OMHT BMeCTe ¢ KOPYHAOM H IINHHeJbio Pas-
BHBAETCH TOJNBKO B pylax, 6eHBHIX CHJIMKATAMH WJIH cBOOOAHBIX oT nuX. Ha-
fIpHMep, B MarHeTHT-WUNHHEAJHAAX, MarHEeTHT-XEér00MHUTHTAY M MATHETHTO-
KopyHaurax [2].

B 3tux ycnoBHaX X€r6OMUT COnpoBOXKAAETCS MAarHOTUTOM, HJbMEHH-
TOM, IIJIEOHACTOM, KODYHIOM, THADAPTHJAJNHTOM, pelKo NHPPOTHHOM. B Ka-

| 1
} b
i
]
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YUECTBE BTOPOCTENeHHbBIX H CJAYdaHHbIX BMeCTe ¢ X€rOOMHTOM BCTPeHAtOT s
Maruesut, amdoboa H xjaopuT. Mayuasi coorHoimenust yKkasaHHBIX MHHEpA-
2108, 'aBesiui TOBOPUT, UTO UMeeTCs NePBUUHBIA XEr6OMUT, KOTOPHIH 06pasy -
eTcsl B pe3yJbTaTe 3aTBepAeBAHUS NMEePBUYHOTO PYAHOTO pacnjiaBa, I HMeeT-
¢ BTOpHUHBIA, 60/lee NO3XAHHHA, KOTODHII 06Pa3yercst MyTeM 3aMelleHHST B
MePBHYHOM IMJIEOHACTEe 3AKHCH JKeJle3a OKUCbI0 THTaHa [2].

BupaxuHckuil Xér60MUT Hali/leH B HaXKAAKaX, KOTOPble MNPeNCTaBAAIoT
co00# 4epHBI NJIOTHBLIA arperat 3eeHoif WIMHHeAd (TepUHHHUTa), THTAHO-
MarHeTHra W Kopynzaa. [logoGuele arperaTbl 3aJjeraloT Mo  COCEACTBV ¢
rpaHuTaMK B CAIOASHBIX CJAaHI@X, KOTOpble Npope3aloTcs IPalHTHBIMH I1er-
maturamu. [lapareHesuc MHHepaJoOB 3TOr0 MeCTOPOXKAEHHS CJIeLYIOIHHUI:
MareTuT I—kopyHua-minuHenn, xér6omut—wmardetur II. XérGomut uare
MPOABJSIETC B BHJE 3BreApajbHbIX KPHCTAJIOB, KOTOphie CTaplie MarHe-
tata 1, HO BMecTe ¢ TeMm BCTpeuaeTcsi KPHATOKPUCTAMIHUCCKHH XErOOMHT,
OXBATLIBAIOILIKI B BHJE OTOPOUKH 3epHa IunuHeqd. IlonoGHble oOTOpoOUKil
X€r60MHTa paccMaTPHBAIOTCS KaK peakHUOHHble KaiiMbl BOKPYT LUITHHEI.
Kpunrokpucra/anuyeckuii XrGOMHT NepPeXOAUT B KPUCTANJIMUECKHH XEréo-
mur 1. 1o Bropas reHepauus s T. Yorcona octajtach Hepasrajah-
HOH, TaK KakK HesICHO, BO3HMKAeT JIM OHA TOJbKO NMyTeM H3MEeHeHHS IUMHHEeIHN,
HJIH OHa Pa3BHUBAETCH B PEAKIHMOHHOI KaifiMe MEeXAY KPHCTAJLIHUECKHA
XérO0MHUTOM H lINHHeNblo [6; 7].

[enesnc wmBeifapckoro xér6omura HecKosdbko WHOH. B Gacceiide
p. Teccnno XEr6oMHUT BCTPeUEH B IPAMMATHTOBBIX MPaMOpax, COLeprKallHx
PA3JHYHOH BEJHYMHBI aKTHHOJHTO-XJOPUTOBBIE JHH3H, B 3TuX MeraMopdu-
YECKHX NOPOJAax BCTPEUarTCsl CJjejVIolue MUHepaJbl: KaJabUHT, aKTHHOJHT,
XJIODHT, IUMHHE b, HJIbMEHHT, XErOOMHUT, KOPYHJA, KJIHHOLOU3HT, 3[HIOT,
anaTut, UupkoH. lInuHelb, HAbBMEHHT ¥ XErOOMHT IIPOPACTAXT ApPYr APy-
ra H 06pa3yOT MecTaMH OTHOCHTeAbHO Godbiine ckomleHus. Uimunean —3e-
JI€HBlI TJIEOHACT B BHJE OKPYIJO YIJA0OBATHIX 3eped. KlabMenuT nosaucui-
TeTHUECKH CJIBOHHHMKOBaH, 00pasyeT HHAMBUAB, BHITAHYTHIE HapaJelbH
MOBEPXHOCTH JHCTOBaTOrO Xérbomura [4].

CpaBniuBsas reHe3uc ropHOLIOPCKoro XEr6oMHTa ¢ TakoBblm Jlamaail-
Ans, Biupukunuu u seliiapuu, MoKHO 3aMeTHTh, UTO XCrGoMHUT H3 [OPHOI]
opuu nmo cBoeMy MNPOHCXOXKJeHHIO Gyaet GJHKe K NPOHCXOKIEHHIO XEr-
OoMiiTa 13 PyoTtHBapbl, JTO CXOACTBO HPEXkIe BCETO 3aKII0Uaercs B TOM,
4TO KakK B paiione PyoTtusapsl, tak u 8 pafione pu. Taurearn mbl umeem ne-
CTOPOXK/IEHHE MAarHeTHTOB.

ABpuTOBLIE OJIUTOKJE3UTHl HA/I0 PacCMaTPHBATh, KAK aHAJOT CHEHHTOR
13 PyoTuBapbsl U Kax OJHH U3 KpaliHUX UJeHOB MIIOMA3HTOB.

B nocnegHee BpeMs MECTOPOXKACHUSA X€rGoMuTa ObUIM HAHIEHB! B JIBY X
TouKax ceBepHoil uactu Kysmenxoro Anaray B Gacceitne p. Kuu. Ilo croce-
MY XapakTepy XE€rSOMHT M3 3THX MeCTOpPOIKAeHHH, BKpanJeHHbIi B rpy6o-
3€PHUCTBHIH MpaMop, B TOUHOCTH oTkeuaeT Mpacckomy XErOoOMuTY Kax I
BHeluHeil GopMe, TaK H MO KOMINIEKCY ero CONPOBOKAAIOIIHY MHHEPANOB.

Hosrle mHaxonku xérGoMuTa 1al0T OCHOBAHHE NPEANIONAraTh, YTO 3ITOT
munepad s KysHenxom Ajiatay noabsyercss 0ojee UIMPOKHM  paclpocTpaHe-
HHEM, YEM 5TO MOKHO ObII0 Obl AYyMaTb, a COHAXOXKJAeHHe Xeér60MHTA C KO-
PYH/IOM B psijieé MeCTOPOXK/JeHWH JiaeT OCHOBaHWe TONaraThk, UTO XErOOMUT
B Ky3HeukoMm AJjatay MOXeET SIBUThCS OQHHM M3 PYKOBOAAUIHX MHHEPAJOR
17151 TIOUCKOB MECTOPOXKJAEHUH KOpyH/a.

BeiBoabl. XéroomMUT no cROMM MOPQOJOrHUECKUM CBOHCTBAM HMpHHAJIC-
JKUT K TPUCHPHO-NJIAHaKCUAJRhHOMY BHJlY CHMMETDHH, NpOSBJAsSETCHd B mJjac-
THHYATBIX TeKCaroHaJbHOTO OUYEpPTAHHS KPHUCTaJJaX, ero reoMerpuyeckas
KoHCcTaHTa: a:¢=1:1,36775 cOanxaer XEr6OMUT ¢ KPHCTAMIaMH TIPYMribl KO-
PYHAA— HJIbMEHHTA. JTa NPUHAAJIEKHOCTh XErGOMHTA K JAHHOHU TpyIllle CKa-
3bIBAETCSI U B TOM, UTO HapsAAy ¢ GopmMaMiu, HHAEKC KOTOPHIX He Gotee 4, 11ve-
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10TCs (OpMBI C HHAEKCAMH He TOJBKO doJsee D, Ho 6osee 10, 4TO HYXKHO HpHU3-
HaTb 0COGEHHO XapaKTepHBIM JJIA MHHEPAJIOB 3TOH IPYNIHL.

Xér6oMHT, KaK CleLyeT H3 pacCMOTpeHHs (HU3HUECKHX H XHMHUCCKHX
CBOHCTB MHHepaJia, siBJIAeTCs CJI0XKHO H30MODP(HEIM COeIMHEHHEM MNepeMeH-
noro coctaBa tuna (Al, Fe),03: (Mg, Ca, Fe”, Mn”) (Al, Fe, Ti)Q; uau Bep-
nee: (Mg, Ca, Fe, Al, Mn) (Al, Fe, Ti)Os.

Ha s10M ocHOBanuu XEr6OMHT He MOXKET pPaccMaTPHBATLCA Kak He-
KOTOpas DAa3sHOBHAHOCTb KOPYHIa, COREpKallasi Te MJIH HHble IPUMECH.
X€r6oMHT OT KOpyHAA OTJHYAETCS CJAeAyIOIIMMH CBOHCTBAMH, a HMEHHO:
TBEPAOCTb XErOOMHTAa N0 CPAaBHEHHUIO C KOPYHIOM HECKOJbKO TOHHXKEHa, H
MHHepaJl BMecTe C TeM sIBJseTcs 0oJiee XPYIKHM, yeM KODYHH, HJbMeHHUT H
Lpyrve MHHepaJ/bl JaHHOHA rpynnsl. B nmpoTHBOMOJIOXKHOCTE KOPYHAy Xér6o-
MUT oGJjajnaer CONBIIHM IOKa3aTeseM LpeJOMJeHHS U GOJbIIHM JABYIpe-
JOMJIEHHEM, UTO, KaK 3TO H ClelyeT OXHAATh 1/ H30MOP(PHHIX CcMeceH, B8a-
BHCHT OT KOJIHYEeCTBA H30MOD(HBIX mpHMeced KOMIOHEHTOB COCTAaBA—IHPO-
¢anuTa, refKHjauTa H APYrUX, NOKa3aTesdb NPeJOMJEHHS KOTOPHIX BHIlIE,
yeM y Kopysjaa. Orciona GJseck y XErO0OMHTOB Bcerga anMasoBHAHBIH, [la-
Jee, y xér60MHUTOB YeTKO BEIpakeHa coBepuieHHas cnafpocrs (0001), u ona,
KaK NOKa3HhBalOT HCC/AeAO0BaHHUsI, HH B KaKOH Mepe He MOXET pacCcMaTpu-
BaThC KaK OT/AENbHOCTh, BHI3BaHHAS ABOHHUKOBaHHEM. DTa COBeplieHHas
CIAfdHOCTb, epJaMyTPOBO-AAMa30BHAHLIMH GJeck # TalJHTUaTO-IJIACTHHYA-
THIH OOGJIHK KPHCTAJI0B OGYCNOBJIUBAIOT XapaKTep TaK Ha3blBaeMBIX ajMas-
HBIX HITIATOB,

Mecropoxpenue xér6omura B lopHoii lllopun HenaBHO sBJSJIOCH YeT+
BePTHIM MO cueTy. M3BecTHH HOBble HaXOAKH 3roro Mudepatsa B Yexuu H
Kapeann. Hano monarate, uto XérGOMHT sBJAsercs GoJee HIHPOKO pacnpo-
CTPAHEHHBIM MHHEPaJOM, YeEM MBI 00 3TOM 3HAeM.

OH, no-BHAMMOMY, BCTpPEUaeTCss B MECTOPOXKIEHHSiX KOpYHAa, T. €.
TaM, rjie B CHJIYy OCOOLIX IeHeTHUECKHX YCJOBHUH, HAPSIAY € W3OBITKOM [JIHHO-
2eMa, UMeeTca M30BITOK THTAHOBBIX coJjleil MarHus u XKenesa, 1o kpafineil
Mepe YIOMHHaeMble B JHTepaType Oyphle, TeMmMHO-Oypsle B 4epHO-GypHe
KODYHIBI, HMeUiHe NPU 3TOM dcHyio cnaifivocts mo (0001), anmasublit
6JIeCK M CcOofepiKallie B CBOEM XHMHYECKOM cocTase Fe,03>4%, MgO™>19%,
TiO:>2,74% [3, ctp. 1769, 1770, 1775] aABAGIOTCS, BEPOSITHEe BCEro, X&roon-
MHTaMH.
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