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M ecTopo> K/ienH H  (C 3  B o cT O M H o ro  C a tm a )

A H. M EPHblUlOB', H.H. KV30BAT0B1, HX. PE3HHKOB2, H.A. TPETbflKO B2, C.H. C m iA K O B 5

‘ To m c ku ü  rocynuoepcumem, z. To m ck 
!AO "KpacHUHpcKeemozuh", ^ KpaatonpcK 

'O ltri'u M  CO  PAH, z. HoeocußupcK

yjibTpaMa<J>HTM KH Hrau icKoro  MaccHBa aBA*Krrca 
pyuoBMemaiouiHMH Ana njisTHHo-MeAHO-HHKeaeBoro 
OAHOHMeHHOTO MeCTOpOJKACHHH, BblflBJieHHOlO B ceBe-
po-ianaAHOH mbcth B o c to h h o to  Ca«Ha h npHyponemo­
to k apeBiieM y 3ejieHOKaMeHHOMy noacy Kshckoü mw- 
6bi (KopHeB, ExaHHH. 1997). YnbTp3M3<J>HTbi asHHoro 
perHOHa HeoaHOKpaTHO npHBjieKajiH BHHMaHHe MHornx 
HccjieaoBaTejiefl, 0aHaK0 ao  HacToawero BpeMeHH mho- 
rHe acneKTbi hx npoucxowacHHa ocTaKjTca aHCKyccn- 
OHHbiMii h Tpe6yK>T 6ojiee y n iy 6 .neHHoro H3yneHHa. 
OflHH HccjieaoBarenH cHHTaicrryjibTpaMa(|)HTW MaccHBa 
COCTaBHOfi HaCTblO KOMaTHHTOBOft ByJIKaHHHeCKOft ce­
pHH (KopHeB, ExaHHH, 1997), ap yrae  o th o ch t hx k npo- 
H3B0AHUM paccjioeH Horo  Ma(})HT-yjibTpaMa(J)HT0 B0 r0 
KOManeKca (I'Jia3yHOB, 1995). nosTOMy aiayajibHOCTb 
BußpaHHofl aBTopaMH TeMbi He BbnbiBatrr comhchhh, TaK 
KaK ee paccMOTpeHHe n03B0JiHT, b KaK0 fi-T0 Mepe, npH- 
6üH3HTbCa K peiUCHHJO npOHCXOiKfleHHS yAbTp3M3(j)HT0B 
KHHrauicKoro M accm a, hto aanaerca HeMaaoBaxcHbiM, 
B CBH3H C HX pyAOHOCHOCTMO

CpeaH yjibTpaMa(f)HTOB KHHrauicKoro MaccHBa yc- 
TaHOBJieHu cjienyioLUHe OcHOBHbie paiHOBHüHocTu: Ay- 
HHTbl, CepneHTHHHTbl, OJIHBHH-TpeMOJTHTOBbie nOpOAbl H 
BepjIHTbl

.AyHHTbi
flyHHTu noauyiOTca AOBOJibHO 3HaHHTeJibHbiM pac- 

npocTpaHeHHeM b M accH Be. no oco6eH H ocTaM  crpyK- 
TypHO-MHHepajiorMHecKoro cocraBa ohh OTHOcaTca k 
CyÖByJIKaHMHeCKHM KyMyjlHTHBHblM pa3HOBHAHOCTaM 
(EaLnuKHH, nerpoBa, 2000). Cpen« hhx BbiACJiaiOTca 
AyHHTW, AyHHTbi CepneHTHHK3HpOBaHHbie H impOKCCHO- 
Bue AyHHTbi.

H eH JM eHeHHbie  ayH H T b i, HMeiouiHe cbcjkhR 06- 
ahk, BCTpenaioTca onenb peAKO h o6 mhho oTMeHaioT- 
c» cpeAH cbohx cepneHTHHH3tfpoBaHHUx aHanoroB. A y ­
HHTbi o6 Hapy*HBaioT o th c tah b o  BbipaweHHyio xyMyna- 
THBHyio crpyKTypy (pHC. 1, a), ofiycjioaneHHyio hbjih- 
HHeM KyMy^ycHbix 3epeH oahbhh3, coAep*aH ne koto- 
p ux  cocraBjmeT 75-95%. CoAepacaiivte HHTepicyMyjiyc- 
hoh (|)a3bi, CooTBeTCTBeHHo, H3MeHaeTca o t  25 ao  5 % . 
YnacTKaM H OTMenaeTca naHHAH0M0p(j)H03epHHCTaa 
CTpyKTypa, b KOTOpux HHTepKyMyziycHaa 4>a3a oTcyT- 
CTByeT.

flyHHTbi xapaKTepmyioTca cjicaywuiHM MHHcpano- 
rHHecKHM cocTaBOM. O jih bh h  HB.meTca npeo6aaAaio- 
iuhm MHHepajioM h e ro  coaepacaHHe cocTaBAaeT 70- 
9 0 % . JlH3apAMT npeACTaBAen tohkhmh acmiKaMH b 3ep-

Hax OAHBHHa, cocTaBAaa no o6i»eMy He 6oaee 10%. 
UltiHHeJiHAM nonbiytOTCa He3HaHHTeAbHUM pacnpocr- 
paHeHHeM (MeHee 1 % ). Tlpw yroM  b ayH irrax  OTMena- 
Krrca 3aMeTHbie coaep*3HHa M arH enrra  h cyjib<}>niioB 
(1 0 - 1 5 % ). B  nopoAax nacTo saMeTHyio poAb HrpaeT 
TpeMOAHT (1 0 -2 0 % ). B M anux KOJiHHecTBax HHoraa or- 
MenaioTca KjiHHonHpoKceH, (Jinoronm , 6pycHT, shthi-o- 
pHT h xnopHT (MeHee 3 % ) .

KyM yAycHtie sepHa o/iHBHHa hm €iot cy6M30MeTpHH- 
Hyio m caaöo yAJiHHeHHyto $opMy, p e * e  ninHAHOMop«^ 
vtyio u iecTHyrojibHyio(pHC. 1, a). Hx pa3Mep cocTaafla- 
eT, npeHMymecTBeHHo, 1-2 mm h pe*e ao  3 mm. B  ya- 
AHHeHHUx 3epHax OTHOuieHHe jyiHHbi k mnpHHe He npe­
BbiuiaeT 2. BwTaHyTbie 3epHa HHoraa HMeicrr crporyio 
npeanoHTHTeabHyio opHeHTHpoBicy h, tskhm  0Öpa30M, 
o6Hapy)KHBaioT AMpeKTHBHyio TeKcrypy nopoau Orwe- 
naeTca enafiHoen. n o (O lO ),  b hamomop^hwx hhahbh- 
aax  OHa opHeHTHpoBaHa BAOAb yojiHHeHHa. comacno 
rpaHaM. B  3epHax ojiHBHHa oTMenaeTca, oöuhho, oa- 
HopoaHoe noracaHMe h, p e * e , BoaHHCToe, cyfi&iono- 
Boe, h to  a&naeTca npH3H8KOM npoaajieHHa cjiaöoH aia- 
CTHHecKOH aeiJwpMauHH. 3epHa oahbhh3 paccexaioTcii 
TpelUHHKaMH, no KOTOpblM p33BHBaiOTCa TOHKHe 1KHJIKH 
AH3apAMTa c nonepeHHo-BaiioKHHCTWM crpoeHHeM, b 
uetnpaAbHbix nacrax Koropux OTMeHaicrrca uiHypoBHA- 
Hbie o6oco6aeHHa MameTHTa riepeceKaiouiHeca *mi- 
kh AH3apAHTa b oAHBHHe (JwpM HpyioT neTe.ibHarvio 
CTpyKTypy. HHoraa lepHa oahbhh3 onoinypeHbi tohxh- 
MH )KHJ1KaMH pyAHUX MHHepamoB (p nc 1, a). r io  COCTaBy 
OJIHBHH COOTBeTCTByeT XpH30JIHTy, *ejie3HCTOCTk KOTO-
poro  cocraBJiaeT  13-16% (Ta6ji. I ) .

B  cBe)khx AyHHTax cjiaßo  npoüBJieHa neTeAMaraa 
ji m ap  AHTtna umji no rpeuiMHKaM h nepH(J)epHH 3epeH ojih- 
BHHa. )KH J1KH AH3apaHTB HMCK3T nOIlep€HHO-BOAOKHHC- 
TOe CTpoeHHe, B KOTOpblX AHiapaHT xopouio OTJlHHaeT- 
ca  cbohm OTpHuaTejibHWM yaJiHHeHHeM. n o  cocTaay 
AH3apAHTbl OTBenaiOT Maj10)Kejie3HCTbiM pa3HOCT«M (2- 
6% ) (Ta6a. 1).

3epna uinHHeAHAOB HMeK)Tcy6H30MeTpHHHyio(t)op- 
M y (pa3M. MeHee 0,5 mm) h OKpauieHbi b TeMHO-öypuä, 
6ypoBaTo-3eAeiiwit, Harne b nepHbifi ubct, BcaeacTBHe 
hx 3aMeuieHHa ManieTvtroM, Kp aa  3epeH oöbiHHO pe3op- 
ÖHpoBaHbi. ycTanaBJiHBaioTca ABe reHepauHH wiiHHe.iH- 
Aob, KOTOpbie o6oco6jiaK)Tca KaK b HHTepcTHUHax, TaK 
H BH yTpH  3epeH OAHBHHa (PHC. 1, a ), H 3H3HHTeAbH0 0T- 
AHHajcrrca 110 CBoeMy cocTaBy. Tlpw 3tom uinnneAH m 
BHyTpeiiHHx ‘lac iefi 3epeH npeACTaajieHU aAK)MOiunn- 
HeJiaMH H HMeiOT rAHH03eMHCTblH COCTaB H nOBblUieH-
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Pmc. 1. CipyKTypHO-MMHepa^oiMHCCKHC oCo6chhocth yjibTpaMacpHTOB 

a - KyMy.'urrMBHaJi CTpymypab jyHMTe 0 6 p  C-36-67 7 ,yRC I 15\ hhkoah II;  6 -  ayHMT, Hfl Iepci MUMM v ca c iy  scpnaMH oninniia 
Buno.meinj MitaHBM.na.MM ipeMOjiHTa 0 6 p  C-36-52.0, yhea 50’ , mmkojih X; b --jv h h t , b m n ep c i huhhx mok;i\ 3cpHaMH oJiHBMiia 
OTMenaioTC» otopohkh m *  m :ikm TpeMOjiMTa (cBcm.ie ) m no n n io  i ponin.ic am uropm-xjiopHTOBbie aiperaTbi ( l CMm.ie) 0 6 p  C-l- 
238.0.yBeji. 15*, hhko.ih X: r -  Bepitn. M C*;iy 3cpHa«H onMBMiia oTMeHacTcs KcciioMopiJiHbifi HHTepKVMy/iycHbiM m iwhbhjikjihho- 
nHpoKceHa. 0 6 p  C-18-210.0, yBea 15'. mhko.im X; a - ccpneiriMiiHT anoayHHTOBbiH, aHjapaHTOBono cocTaBa KyMyjrycHbie 3epna 

o.iiiBHiia( ( )a) (aMcmciH.i an tan.in i om H ffr e p c imuhm Bianoanciiw aiperaroM mchkkx 3epeH ipt'Mo ini a ( l'p) 0 6 p  C-37-50.9, yBea
15', hmkojih X; e -ccprieimiHHT airrHiopuTOBoro cocraBa. 3epHa 
üaMH aHaHiopHTa, 0 6 p  C-32-138,0, yse/i. 30', mmko.ih  X

Hyio MarneiMa^bHocTb (Taöa. 2). ßpyras paiHOBHa- 
HocTb, np eH M y iuecTBeH iio  o6oco6a>nowaacn b m iTep- 
CTHUHSTX, OT.TH'iaeTCfl BbICOKOH CTCIlCHblO XpOMHCTOC- 
TH 11 JKejie3HCT0CTH H HMeeT COCTaB XpOMLljnHHCJlH 
(Ta6ji. 2). B HHTepcTHUHax, BOKpyr lepeH ujiihhc/ih/iob. 
OTMeHawTca otopohkh ö.ne^Ho-ae.ieHoro jih6o inyM- 
pyuHo-ieaeiioro x/iopMTa c TCMHo-6ypbiMH aHOMajibHbi- 
MH LlBCTaMIt HllTep(J)epeHUHM.

PyüHbic M HHepajib i: M a r H e im  h  cyab c jw ab i -  ripeii- 
CTaBJleHbl HCCKOJlbKHMH MOflH(j)HKaiXH)lMH O H H  Ha- 
ömo/iaioTca b BH ae  m c jik o h  B K p a n a c H n o c T H , a n ö o  He-

OpMHMOro O.'IHBHMa ripOHH3ajibl KpVFlHblMH HIOJIbHUblMM MHJHBH-

n p aB H ab H b ix  no (j>opMe a rp e ra T O B , n p H y p o n e H iib ix  k 
H HTepcTHUHÄM . ra e  o6pa3yK)T TecHbie cp acT a H H ä  c 
XJlOpHTOM. O hm  TaKwe B C T p en a io T ca  b BHae m ho to-  
M HCJieHHblX BeTBH IUHXCH  5KHJ10K. Iip u yp O H eH H b lX  K 
rp aH H u aM  lepeH o aH B H H a , oaH aKO  n e p e a K o  h pacce- 
KaiOT hx HHoraa o T M e n a io T ca  6oaee K p yn H b ie  ck o ii-  
a e n H »  p yaH b ix  MHHepaaoB b B H ae  >kh;iok c nep aBH o-  
MepHOH MOlUHOCTblO (0,3 - 0,5 MM), KOTOpbie HMe- 
IOT KaK p a ia y ß b i,  TaK  h n e p e * H M b i.  B tb k h x  w n a K a x  
p y a iib ie  MHiiepaaw TecHO a cco u H H p y iO T  c m cjik h m h  
3epHaM H aH TH ro pH Ta , x a o p H T a  h 6pycHTa. Cpean pya-
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Taßjiitua 1. XwMHHecKHW cocraB  MHHepajioB b y;ibTpaMa<J)HTax KH H rau icKoro  MecropoJKAeHH«

X» ofip. llopoail Si02 TiO, Cr20,

o< FcO MnO MgO CaO Na20 K20 NiO CyMMa F
OnmuHbt

C-31-25,0 Ayiim 39.79 0 00 0 00 II.O. 15 49 0.24 44.77 0 00 II.O II.O 0.29 100.58 16.0
C-34-90,0 AyHHT 40 50 000 000 0.00 12.32 0 19 46 50 0.00 0.00 0.00 0.22 99.73 13.0
C-34-93,6 Ay"nr 40.39 0.00 0.00 0,00 12.34 0.16 46.14 0.00 000 0.00 0.19 99.22 13.0
C-37-65,0 AyHHT 39.52 0.00 0.00 H.O. 13 79 0.23 44.13 0.00 II.O. H.O. 0.26 97 94 15.0
C-38-197,5 rin-aynHi 39 79 0.01 0.03 0 01 14 42 0 19 44.31 001 0.01 0.00 0.32 99.10 15.0
C-38-218.8 BcpjIMT 41.61 0.00 001 0.07 14 40 0.23 41.27 0.02 0.00 0.01 0 31 97.92 16.0
C-3 7-103,5 Hcp/IMT 37.59 001 0.03 II 0 19 83 0.32 41.07 0.00 H.O. H.O. 0.27 99.12 21.0
C-17-129,0 Bep.THT 38 75 0.00 000 000 20.35 0.42 39 52 000 0 01 000 0.02 99.06 22.0

Kn unonupoKctHb!
C-38-218,8 BepjiHT 55.63 001 0.02 1.88 10 6 0.26 31 78 0 17 0.01 0.00 II.O. 100.34 16.0
C-38-218.8 Bcp.IHT 53.77 0.01 0.05 1.93 10 55 0.32 29.16 1.26 0.01 000 H.O. 97.06 17.0
C-17-129,0 BepjiHT 52.68 0.51 0.32 2.73 4.75 0.13 16.37 22.27 0.26 0 00 H.O. 100 02 140
C-17-129,0 Bcpnm 51.86 0.46 0.66 3.52 4 68 0.11 16.35 21.83 0.29 0.00 H.O. 99.77 14.0

Cepnenmuiibi
C-37-65.0 AyHHT 42.71 0.01 0.04 1.01 1.37 0.08 42 47 0.05 001 0.00 0.04 87.79 2.0
C-37-65,0 Ayiiirr 41 81 0 01 0.01 0.53 14 0.09 42.49 0.06 0.01 000 0.13 86.53 2.0
C-37-65.0 AyHHT 42 89 0.01 0.00 II.O. 2.39 0.08 40.84 0.03 HO. H.O. 0.76 86.99 6.0
C-31-25 AyHHT 42.75 0.04 0.06 II.O. 2.4 0.10 41.70 0.20 II.O. H.O. 0.01 87.27 5.0
C-37-103,5 Bep.THT 42 44 0 86 0.52 II.O. 6 03 0.12 18.03 11.86 II.O. H.O. 0.10 79.96 2,5

TptMOAUmbl

C-38-197,5 riH-ayHHT 57.48 0.01 0.17 0.52 2 82 0.10 22.81 12.60 0.20 0.04 0.07 96.82 6.0
C-38-197,5 riH-AyHHT 57.43 0.01 0.15 0.42 261 0.07 22.68 12.83 0.16 004 0.05 96 45 6.0
C-17-129.0 Bep.THT 56.30 0.02 000 1.22 3.29 0.17 23.02 12.65 0.45 o o o H.O. 97.13 7.0
C-17-129,0 Bep.THT 57.22 0.20 0.00 0.71 3.33 0.09 22.65 13.04 0 27 000 H.O. 97.50 8.0
C-38-218.8 BepjiHT 41.60 0.25 002 18.29 5.19 0.07 17 21 11.43 298 0.44 II.O. 97.47 14.0

Xjiopumbt
C-37-65,0 AyHHT 33.82 0.01 0.85 14.03 4.69 004 33.52 0.00 0 01 0 02 0.09 87.08 7.0
C-38-197,5 riH-ayHHT 33.27 0.37 0.43 14.82 4.76 0.04 32.94 0.57 0.00 0.78 H.O. 87.97 8.0
C-l 7-129,0 BcpTMT 34 13 003 0.03 16.05 5.77 0.05 29.78 1.26 0.36 0.38 0.01 87 85 10.0

IIpHMCMaiiMC F* =Fe/(Fc+Mg) -  *enc3HCTOCTb MMHepzuioB.

K U X  MHHepajIOB M H K P0 30 H A 0 BU M  aHajlH30M  B JiyHH- 
T ax  ycT a H O B Jie H U  M arH eTH T  h H JibM eHHT (T a 6 ji.  2).

HHTepcTMUHH b AyHHTax HMeioT HenpaBiuibHyio (J)Op- 
My, onpeAejixeMyio KOHTypaMH KyMyjinTHBHbix 3epeH 
OJiHBHHa. O h h  npeHMyiuecTBeHHO BunojiHeHbi TpeMOJiH- 
TOM, KOTOpblH npejCTaBJieH B BHAe MOHOKpHCTajUIOB 
j ih 6 o  MejiK03epHHCTUMH arperaTaMH TaGjiHTHaTbix h 
npH3MaTHHecKHx 3epeH (pnc. 1, 6). 3epHa TpeMOJiHTa 
6ecuBeTHbie h OTJim aiOTCH xapaKTepHbiM  kocum nora- 
caHHeM (cNg»20°), HHoraa b hhx HaöjnoaawTC» npo- 
CTbie H tlOJlHCHHTeTHMeCKHe a b o ü h h k h .

C0BMeCTH0 C TpCMOJIHTOM B HHTepCTHLUMX HHOTAa 
BCTpesaKJTCn (juioroiiHT, 6pycHT, x jiop m  h aHTHropHT. 
O jioronH T, oßbiHHo, o6pa3yeT MOHOKpHcTajuiu (a o  
1 mm), HMewiUHe HenpaBWibuyio <])opMy, Koropue oöo- 
co6ji«K )tch  b H iiTepcTHUHüx 3epeH o jiH BH iia . MHHepaji 
OKpauieH b CBerjio-KopHMHCBue TOHa h ruieoxpoHpyeT 
ao  öecuBeTHoro. PIoTpeinHiiKaM cn a fw o c in  oTMeHaioT- 
ch iwacTHHMaTbic BbiAejieHHü MarHeTHTa. f lo  Kpa»M 3e­

pen h Bjojib TpeuiHHOK cnafiHocrH  Ha&moaaeTCü 3aMe- 
uieHHe (Juioroiurra 6jieAHO-3ejieiibiM xJiopHTOM. Hroh- 
bh/uj (JuioronHTa n acro  HHTeHCHBHO aetJwpMHpoBaHbi 
h3th6om. BpycHT, KaK h (JuioronHT, BcrpeMaeTOi b SHae 
HenpaBHjibHux no <t>opMe hhahbrz iob  (MeHee I mm), 
OÖOCOÖJieHHUX B HHTepCTHUHHX 3epeH OJiHBHHa. MHHe- 
paji 6ecuBeTHbifl, b cxpeuieHHux hhkojmx HMeeT *eji- 
TOBaTbie UBeTa HHTep^epemiHH h oTJiHMaeTC* orpHua- 
TejibuuM yanHHeHneM

M ejiK03epHHCTbie a rp e n r rw  an T H ro p irra  Haöraoaawr- 

Cfl B HHTepCTHUHSX H, p « K e ,  BAO Jlb rpaH H U  3epeH OJiHBH­
Ha. O h h  o ö u m h o  BCTpenajoTCS b a c co u n a iiH H  c  MejiKoti 
BKpafu ieH H ocTb io  p y a n u x  M H HepajioB A h t h t o p h t  oopa- 
3yeT HrojibnaTb ie h M ejiKH e ru iacT H H H aT ue 3epHa, pa3- 
M epoM  a o  0,25 mm h OTjiHMaeTC« h h 3khm  aBynpeJioM- 
jie n n e M , rrpHMbiM n o ra c a m ie M  h no jiow H TejibHb iM  yonn- 

HeHHeM. X jio p H T  H a6 juoÄ aeTc»  jih ö o  b T ecH o fi accomta- 
U h h  c pyAHbiM H MHMcpajia.MH, jih 6 o  3 aM ew aeT  «juioro- 
nMT c oßpasoBanHeM no JiH b ix  nceBA0M0p<t)03. MiiHepn
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Taßjiiiua 2. XuMMnecMiit c o c ts b  iimiiHeaHaoB h MarHeTMTOB b yabTpaM a(|m Tax  KHHrauicKoro MCCTopottaeiiHS

N? of>p 1 lopo;ia MHiicpau FcO NiO MgO A l,0 , T iO j Cr20) MnO CyMMa ? ' C r'
C-31-25.0 /Vvm kt AjiK iM oin im iic.ii. 24.30 0.07 10.22 41.18 0.07 24.57 0.16 100.57 57.16 28.58
C-31-25,0 /IVHMT AjiioMoiunHHeiih 27.11 0.05 8.13 32.62 0.08 31.39 0.23 99.61 65.17 39.23
C-34-93.6 AyHHT XpoMiim HHcab 58 86 0 06 2.77 0 66 1.96 30 70 0.57 95.58 92.26 96.91
C-34-93,6 /1>IIHT XpoMiiiinuicjib 63.26 0.08 1.26 0.29 2.34 28.26 048 95.97 96 57 98.48
C-34-93.6 A jh h t AiKiM om nHHeni. 26 31 0,07 9.39 32.87 0.14 29 96 0 20 98.95 61.13 37.94
C-34-93.6 /1_\HHT AjiioMouinHHenb 26 55 008 8.49 30,02 0.15 32 94 0.17 98.40 63.70 42.40
C-37-65.0 /lyHHT XpOMIHIIMHCJIh 68.18 009 0.63 0.29 2.99 23 28 046 95.91 98 39 98 19
C-37-65.0 /lyiiHT XpOMIIIIlHIlCJIh 55.02 0.04 1.21 0.71 2.63 34.21 0,77 94.58 96,23 97.01
C-37-65.0 üyHMT AaioMouinHHenh 2046 0.15 13.77 50.71 0.06 16.73 0.14 102.02 45.47 18.12
C-37-65.0 üyHHT AnioMouinHHcnb 20.49 0.15 13.89 50.89 0.03 16.07 0.12 101.64 45.29 17.48
C-37-65.0 A>h ht M am cTHT 83.(X) 0.02 4.27 1.91 0.00 0.03 000 89.22 91.59 6.25
C-37-65,0 f lj llK T ll.TbMCMHT 43 80 0 00 2.40 0 00 52.81 0 56 1 46 101.02 91.09 0 92
C-38-197.5 IlH-ayHHT XpoMiunHHeab 64 32 0 13 0 81 0.38 2.58 28.32 0.67 97.21 97.81 98 06
C-38-197,5 riH-ayHirr XpOMUinHHC.lb 62 92 0 11 077 1.93 2.16 28 95 0.74 97.59 97 86 90.96
C-38-197.5 riH-nyHHT AaioMouinHHenb 43.09 0 05 2.59 17.42 1 00 31.19 0.74 96.07 90.33 54.57
C-38-197.5 llH-ayHHT AjiKiMomnHHe.ib 29.20 0.05 5.67 26 96 0.47 34.65 0.45 97.46 74.29 46.30
C-38-218.8 BepjiHT A_TK)MOUJIlHHe.Ib 28.73 0.05 7.05 33 78 0.08 29,95 0.21 99.86 69.58 37.30
C-38-218.8 BcpnHT A.iK)MOUinHHe.nb 24.00 0 09 10.50 40.63 0.09 24 98 0.18 100.47 56.19 29.20
C-37-103.5 Bep.THT AaioMoiiinHHejib 25.50 0.23 10.72 46 99 0 10 16.37 0 13 100.05 57.17 18.94
C-37-103.5 Bcp.HHT AjTIOMOlIinHIIC.Tb 27.58 0.13 8.73 41.44 0.05 20.23 0.18 98.34 63 94 24.67
C-37-103.5 Bep.THT MariiCTHT 83 34 0.09 0.36 0.08 1 41 10 79 0,39 96.46 99 24 20.12
C-37-103.5 Bep.THT MailICTHT 62.27 2 10 10.14 12.39 2.11 17.11 2.48 96.60 82 60 56.05

UpHMCHaHHC. Fv =Fe/(Fe+Mg) - h c c .ic ih c to c t i, ,  Cr* = Cr/(Cr+AI) - x p o m h c to c tk  M H iicpajiO B

HMeeT 6 jie;w o-3e/ieKyio  o npacKy, a b cKpem eH H b ix  hh- 

kojiüx an»  H ero  x a p a io e p iib i TeM H O -6yp tie  h tcm h o -  
(jw oneroBb ie aHOManbHbie UBeTa HHTept|>epeHUHH. Tlpw 
3TOM HHilHBHAbl C TeMHO-ÖypOH HHTep(J)epeHUMOHHOH 
OKpacKOft HMeioT O TpH uareabH oe yanH H eH H e, a c  TeM- 
HO-()>HoneTOBofl -  n o n o * ir re jib H o e . X a o p H T  m  a y h h to b  
OTnHHaeTCÄ MHHHMaabHOH )Ke/le3HCTOCTbK) (T a6 jl. 1).

A y H H T b i C e p ii£ H T H H H }H p O B 8 H H b ie .  flyH M T b l B 
MaccHBe npeacTaBaeHU, npeH M ym ecTBeH H O , b pa3ann- 
H0M CTeneHH CepneHTHHH3HpOBaHHbIMH pa3HOCT*MH. FIpii 
3tom CTeneHb h xapa icrep  cepneHTHHHiauHH ayHHTO B 
3 Han HTejibHO m M ew n crrc Ji. B cn a6 o  cepneimiHH3Hpo- 
BaHHbix ayHHTax ycTaH aBaH BaeTC « naHHaH0M0p4>Haii h 
KyMyjiHTHBHaj! c rp y K T y p u . B h h tc h c h b h o  cepneHTHHH- 
3HpoBäHHux ayH H Tax nepBH m ia ji c r p y  KTypa  nacTO OKa- 
3biBaeTCü yHHMTOJKeHHOH. nopoabi HHoraa o6Hapy)KH- 
BaroT cjiaHueBaTyio h n o jio cn a T y io  TeKcrypy. CaaHLie- 
BaTag TeKCTypa noüM epKHBaeTC« pa3BajibU0B3HH M M H  
3epHaMH ojiHBHHa. rioaocM aTa ji TeKCTypa o 6 y c jio a n e H a  
HajiHMHeM b nopoae n o jio c  c  p33jimmhoh c re n e H b io  cep- 
neifrHHH33UHH. CoaepaaHne KyM ynycHb ix  3epeH cepneH- 

THHH3MpOB3HHOrO OjiHBHHa 3H3HHTejibHO BSpbH pyeT  OT 
65 ao 90%. KOJiHMecTBO M H HepajioB HHTepicyM ynycHO H 

(J)a3bi, CooTBeTCTBeHHo, BapbH p yeT  o t  35 ao 10%.
MHHepanorwecKHfi cocraB cepneHTHHH3HpoBaHHbix 

ayHHTOB xaparreprayioTcs caeayiom HM H oco6chhoc- 
thmh. Coaep*aH H e c B e * e ro  o jihbhhs onpeaeaaeTC« 
CTeneHb» cepneHTHHH33UHH nopoa h mMeHHeTCfl o t  5 
ao 85%, npeHMymecTBeHHO b npeaeasx  40-65% . Co- 
OTBeTCTBeHHO BapbHpyeT coaepxo im e cepneirrHHa. f lp n  
3tom npeoöjisaaioiuHM »BJuieTcx AH33paHT (7 0 -8 5 % ). 
B nepeKpHCTajuiH30B3HHbix pa3HOCTJix, npH 3aMemeHHH 
JiinapaHTa aiiTHropnroM, coaep*aHne aioapawTa yMCHb- 
uiaeTcs ao 1-5%. A h th to p h t  oöw hho  He xapaioxpeH 
an* cepneHTHHM3npoB3HHbix ayHHTOB, oahsko  b nepe-

KpHcranjiH30B3HHbix pa3H0cmx ero coaepacaHHe cthho- 
bhtc* 3HaHHTejibHbiM (HHoraa ao 70%). kh apyrnx pa3- 
HOBHaHOCTefl CepneHTHHOB, B ayHHT3X B MajIblX KOJIH- 
MecTBax OTMenseTCfi xpH30THJi (MeHee 1 % ). Coaep*a- 
HHe uimiHejiHaoB b cepneimiHinnpoBaHHbix ayHHTax 
o6mhho He npeBbiuiaeT 1 %. KoJinqecTBeHHa* poab apy- 
thx pyarajx MHHepajioB H3MeH»eTC» b uiHpoKHx npeae- 
jiax ot 1 %  ao 25%. B  aymrrax, c noBbiiiieHHUM Koan- 
qecTBOM pyaHbix MHHepajioB, Ha6juoaaeTC)i cnaepoHH- 
TOBa* CTpyKTypa.

KoaH M ecTBeH H a« po ab  TpeM oaH Ta b cepneHTHHH3H- 
poBaHHbix ayH H Tax  He 0aH03HaHHa. YcTaHO BaeHo, h to  b 
n o p o aax  c H e6ojib iiiH M  co aepw aH H eM  H H TepicyM yjiyca 
(10-15 % )  0TMeH3K>Tca e ro  MHHHManbHbie co a e p *3 H H d , 
MeHee 3%. B  n o p o aa x  c o  iiiaHHTejib iib iM  Koaw 'iecTBOM  
HHTepKyMyjiycHoil (J)33bi (20-35%) c o a e p *3 H H *  TpeMo- 
aH Ta c t3 h o b * tc *  cym ecTBeH H b iM H , ao  20-25%. f lp y r n e  
MHHepaabi H H T e p K yM yjiycn o ii <j>a3bi: ({uioronHT, 6 pycH T  
h xJiopH T -  jih 6 o  oTcyTCTByioT, a n 6 o  hx  co a cp w a H H *  
M HHHMSJlbHbie H 0 6 blHH0  He npeBblU I3K)T  1% . B  aHTH- 
ropH TO BUX ayH H Tax  B HHTepCTHUH*X B03paCT3eT KoaH- 

HeCTBO X JI0pHT3 aO  15% npH MHHHManbHOft p o aH  Tpe- 

M0J1HT3.
OaHBHH b ayHHTax, cepneHTHHH3HpoB3HHbix b He3Ha- 

MHTeabHOft CTeneHH (a o  2 5 % ),  HMeeT OKpymyKi, noan- 
roHaabHyM, p e*e , iipM3MaTHHecicyio, 3JuiHncoHaaabnyio 
(jiopMy 3epeH, p33MepoM, npeHMymecTBeHHO, 0,5 ao  1,5 
mm p e *e  ao  3 mm. B  yaaHHeHHbix HHaiiBHaax oTHouie- 
HHe aaHHu k uiHpiiHe cocTaBaaeT 1,5-2. Bb im iiyTb ie  
3epHa HepeaKO oöycaaaaHBaiOT OTHemHBO Bbipa*eHHyio 
AH peKTHBH yio  TeKCTypy. OaHBHH 6eciiBeTeH, HepeaKO 
BHJH3 cnaflHocTb no (010), 0TH0CHTeabH0 Koropofi (Jjhk- 
CHpyeTCH npsMoe noracaHHe. H ap iia y  c oaHopoaHbiM 
noracaim eM HHoraa oTMenaeTC» caa6o BoaHHCTOe. 3ep- 
H3 oaHBHHa cnabHo TpeiuHHOBaTbie, no TpemHHKaM pa3-
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BHTbl JKWIKH JIH iapflHTa C HOnepeHHO-BOaOKHHCTblM 
cipoeHHeM , b  neHTpajibHbix nacn ix  Koropbix oTMe'ia- 
lOTCH LllHypOBHaHblC BbiaCJlCHH» MarHCTHTa. O t jih m h - 
Tejibiiofl ocoßeHHOCTbK) jim apnHTa »BJiaeTC« e ro  oTpH- 
uaTCJibHoe y/uiMHeuHe, )K h jik h  jiwsapflHTa b  o jh b h h c  
o6pa3yw r neTc^b'iaTyto CTpyKTypy.

B HHTCHCHBMO CCpileHTMHHIHpOBailltblX ilyH H TaX JIH- 

s a p a ir r  jaM etu ae T  Hcxoam-ie K yM yaaTH B iib ie  3cpHa oan- 
BHHa, npw 3tom  CTeneHb cc p n e m H H H 3 a u n ii 3epeH oan- 
BHHa b n p e a e a ax  onH ofl n o p o a u  p an iaH , o t  20-30% ao 
o C p a io BaH H »  no/iHbix nceBaoM op(j)o3 , c  coxpaHCHHeM  
KOHTypOB HCXOAHblX 3epeH. n p H  THaMHTeJIbHOfl CTeneHH 
cepncHTHHH3auMH o jih b h h  Ha6aK>aaeTc* b BH ae  peaHK* 
TOBbtx 3epen, KOTOpwe o 6 o co 6 ji»ho tc )i b u e H T p a a b iiu x  
MacTxx n e T e jib Jim ap ju rra , npmiaaJie>*<HOCTbOTae;ibnux 
h h ü h b h jio b  onHBHHa k oüHOM y 3epHy y c T sn aB aH B se T c a  

no  hx 0üH 0BpeM eH H 0M y n o ra caH H io  h oan iiaK O Bo ft hh- 
Tep<})epeHUHOHHoil OKpacKe. IlceBaoMop<|K>3M am ap Ä H -  
Ta n o  o jiH BH H y HMeioT / ichtom hoc, jih 6 o  jieHT0HH0-ne- 
TejibHaroe BHyTpeHHee CTpoeHHe. Bo BH y ip eH H H x  nac- 
tä x  n e re jib  oTMCMaeTCH BoaoKHHCTbift no ^ yH 30Tpon nh ifl 
jjH3apjiHT c ce irropH ajibH biM , K0HBeproo6pa3HbiM h Be- 
epHbiM noracaH H eM  YanH H eH H e bo jio koh  arpH uaTeab -  
Hoe. ÄO BOabHO nacTO nceBnoM op iJ)o3b i p a cc e K a to T o i 
jKmiKaMH M arH e m ra , aH 6o  H acu  m e h u  e ro  to h k o h  BKpan- 
jieHHOCTbK). C p e aH  JiH3apaHTOBoro arperara otm cm sio t-  
c «  cy6H30M eTpHM HHe ysacT K H , oKp am eH H u e  b »eaTO -  
Baro-3ejieHOBaTbie TOHa, Koropue h b  CKpem eHHM X hh- 
ko jixx HMeioT aH a jio rH H H yio  HHTep<}>epeHUHOHHyK) ok- 
pacicy. B o 3 m o * h o , m to TaKHe yM acn tH  n p en cT aan n K rr 
3aionoHHTejibHyio reH ep au H io  jiH33p,0HTa, 06pa30BaBiuy- 

K K »  n o  peJIHKTO BUM  3epHaM OJ1HBHH3.
OcHOBHax Macca cepneHTHHH3HpoBaHHbix ayh h to b  

06UMH0 CJIO*eHa aH33pAHTOM pa3aHMHUX MOaH({>HK3- 
LWft. OTJlHMHTejlbHOH OCOÖeHHOCTblO ^H3apflKTa SB/1JI-
eTCü oTpHuaTejibHoe yoamieHHe ero  bojiokoh. Oh cna- 
raeT neTeabHarue h jietrroHHbie jkhjikh, c 0Öpa30BaHH- 
eM ^eHTOMHo-nereJibHaroH MHKpocTpyiaypu. 3 th  * h jik h  
HMeioT nonepeHHO-BOJioKHHCToe crpoeHHe h hx ueHT- 
pajibHue MacTH BunojineHu tohkhmh npoceMKaMH Mar- 
HeroTa. BHyTpeHHHe MacTH neTeab, npeHMymecTBeHHO, 
cjioweHbi nojiym oTponHWM bo/iokhhctum h naacTHH- 
MaTO-BOJlOKHHCTUM JIH3apüHTOM, KOTOpUÜ MaCTO HMe­
eT ceKTopHajibHoe h icoHBepToo6pa3Hoe crpoeHHe. Xa- 
paicrepHO nceBAOMop îHoe 3aMemeHHe oaHBHHa c co­
xpaHeHHeM Ko inypoB hcxoahmx 3epeH.

B cepneHTHH H3HpoBaHHi>ix ayHHTax, npeTepneBuiHX 
Haao*eHHyio nepeKpHCTaaamauHio, ocHOBHa* Macca 
nopoabi cnoiKeHaaH3apAHT-aifTHropHTOBbiM arperaTOM 
ripH 3TOM JIH3apüJHT MOJKeT n0ab30BaTbC« MeHbmHM 
pacnpocrpaHeHneM h Ha6aK>aaTbcji b BHae kopotkhx 
nonepeMHo-BoaoKHHCTbix whjiok. JlH3apanT xopomo 
OTaHMaeTCd orpnuaTeabHUM yajimieHHeM bohokoh Ah- 
THropHT o6pa3yeTC)i Ha Meere amapaHTa h npeacTaB- 
aeH TOHK03epHHCTbIMH MeaKOIUiaCTHHHaTUMH H MeaKO- 
HroabMaTUMH HHaHBHaaMH. Pe*e oTMeMaioTca 6oaee 
KpynuoMeuiyilMaTbie hhahbhau b BHae naacTHHMaTbix h 
ayMHCTbix arperaTOB. CepneHTHHOBbiß arperaT o6umho 
HacumeH tohkoü BKpanaeHHocTbio MarHemra. Cpean

a H ia p a ir r a  oTM eM aKrrc» K o p o rK H e , t o h k h c  /k i l ik h  h  a r ­
peraTbi nonepeM H o-BoaoKH H C ToroxpH 30TH aa, KOTopufi 
O TanM aerca  tio ao *H T e ab H b iM  yaaH H eH H eM  B0a0K0H.

B pe iyabTaTe naao»eH H oR  nepeKpHCTaaaH3aunn Ha 
Meere aH3apanTa b /iy hhtbx  oöp aryeT o i aHTHropHT, ko- 
aMMecTBenHaji poab KOToporo HHoraa CTaHOBirrca ao- 
Boabho 3HaHHTe/ibHofi. OTMe'iatoTCü pa3Hoo6pa3Hue 
MoaH<|)HKauHH airrnropHTa. B aH3apaHTOBOM arperaTe 
o6umho BCTpeMaioTCJi naacTHHMaTbie h HroabMaTbie hh- 
aHBHabi aHTHropHTa, Ko ropue tc c h o  accouHHpywr c 
arperaTHBHWMH o6oco6aenH>iMH MarHeTHTa. HHoraa 
na6aioaaioTCH rpeöeHHarwe myvikh aHTHropHTa, uetrr- 
paatHbie MacTH Kcrropux BbinoaHeHU npoceMKaMH Mar­
HeTHTa. n o  nepH<}>epHH nceBaoMop<(K)3 aH3apaHTa no 
oaHBHHy, aHTHropHT o6pa3yeT KaflMbi c nonepeMHO- 
HroabMaTWM cTpoeHHeM. ^OBOabHO nacTO oTMeMaeTc« 
noBTopHoe nceBaoMop<|)Hoe 3aMemeHne aHTHropHTOM 
nceBaoMop<jK)3 nmapatrra no oaHBHHy, c 0Öpa30BaHH- 
eM naacTHHMaTHx, H roabH an jx  h mecTOBaTbix hhzihbh- 
aoB b npeaeaax KoinypoB h cx oahux  3epeH oaHBHHa. 
VaaHHeHHbie HHaHBHaw aHTHropHTa Macrro opneHTHpo- 
BaHhi cyÖHopMaabHO k rpaHHUaM peaHKTOBbix lepeH 
oaHBHtia. P e * e  aHTHropHT pa3BHBaeTC* no TpeiUHHKaM 
b 3epnax oaHBHHa.

U lnHHeaH.au HMeioT, npeHMymecTBeHHO, cy6H3o- 
MerpHMHyio, o icpyn iyio  HHoraa 3BreapaabHyw  (JwpMy 
3epeH. B ueHTpaabHofl MacTH o hh  oöumho npocBennBa- 
io t  öypbiM ubctom, a no xpaxM HMeior MepHuft user, 
BcaeacTBne hx 3aMemeHHx MarHeTHTOM. PaiM ep jepeH 
m nm ieaHaoB MeHee 0,5 mm. O h h  BcrpeMaJorc« Kax bo 
BHyTpeHHHX Macmx nceBaoMop«t>o3 nmapoina no oaH­
BHHy, TaK H B HHTepCTHUHJIX. H x  3epHa no KpaHM MaCTO 
peaym ipoBaH u, rpaHHuu CTaHOBirrcsi HepoBHUMH h co- 
npOBWKaaKrrC» OTMJieHeHHUMH MeaKHMH HHOHBHaSMH.

PyaH b ie  MHHepaau n p e a cT a B Jie H U  paaaHMHbiMH m o  
aH(j>HKauHXMH, BepoaTHO, o rp a iica io iiu iM H  MHHepaabHue 
4>a3bi. B o c h o b h o ü  cepneH TH HO Boft Macce n p H c yn m y -  
eT, paBHO M epHO  p a c n p e a e a e H H a a , TOHKOOHCnepcHa» 
BKparuieHHOCTb, Bep oaT H o  M arHeTHTa. )K u aK H , oneBaa- 
ho, M arHeTHTa wacTO opH eH TH posaH bi c o ra a c n o  aeHTOH- 
h u m  *  aa  KaM aH 3apaH Ta. H epeano  M eax n e  aepHa pya- 
i iu x  M H H epaaoB, o 6 o co 6 aeH H b ie  b c rp y f lx H , noanepuH- 

BaiOT KOHTypbi HCXOÜHMX 3epeH  oaH BH H a, KOTOpbie Ha- 
6 a io aaeT ca  TaioKe b BHae B e TBam H x ca  ncitaoK, rrpoHH- 
3UBaiomHx nopoay.

MHTepcTHUHH b cepneHTHHH3HpoBaHHUX ayHHiax 
OÖUMHO xopouio BbiAe/unoTca Ha (j)OHe ochobhoü cep- 
neHTHHOBod Maccu n o p o au  cbohm cepoBaTUM ubctom 
h HacbimeHHOCTbK) pyoHUMH MHHepaaaMH. H x  t)>opMa h 
pa3Mep OMeHb H3MeHHHBu h noaMHmnoTC)i Kom ypaM  

hcxoahux KyMyaaTHBKUX 3epeH oaHBHHa. Ohh, npeHM\- 
m ecTBeHHO , HMeioT HenpaBitabHyio (JiopMy, npnypoHe- 
HU K TpOHHUM TOM KaM COMJieHeHHH 3epeH OaHBHH3 H 
Ha6ai0aai0Tca b BHae w u ab H ux  oöpasoBaHHH, paaaeaa- 
kdiuhx cMOKHue 3epHa. B caa6ocepneHTHHH3HpoBaHHbix 
ayHHTax hhtcpcthuhh cjiojkchu an6o pyaHbiMH MHHe­
paaaMH, an6o  TpeMOJIHTOM npH 3T0M TpeMOaHT, OObiM- 
ho, o6pa3yeT T0HK03epHHCTutt arperaT (MeHee 0,1 mm). 
OaHaxo, Hepeaxo, tpeMoaHT o6pa3yeT 6oaee KpynHwe,
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HenpaBHJibHbiMii no (J>opMe, hhahbham  (a o  0,5 mm), 
BblllOJlHAlOmHe HHTepCTHUHH. B 3epH8X TpeMOJlMTa OT- 
MeHaiOTC» aboHhhkh h 3aKOHOMcpHbie nnacTHimaTbie 
BK-nKweraw MarHeTHTa (MarHCTHTOBaji pcuieTKa). HHoraa 
BCTpesaiOTCn laKOHOMepuwe npopacTaHH« hhahbhaob 
TpeMOJurra, c 06pa30BaHHeM CB0C06pa3H0ft “ rpacfiH'iec- 
KOß" CTpVKTypbl.

C TpeMOjihtom TecHO accouHHpyioT HeuiyflKM 6py- 
cHTa h MejiKa» BKparuieHHüCTb MarHeTHTa. HH oraa b hii- 
TepcTHiuurx oTMewaioTC* peAKHe hh jih b ru w  KJiHHonH- 
poKcena co cna6o Bb ipaw eH H O fl n«THHCTo-6ypoBaTofi 
OKpacKOi) h c ancnepcHeü onTHHecKHX oceft (nosTOMy 
b hhx He Bcerna HaöJitoaaeTCJi nojiHoe noracam ie). 
KJiHHonHpoKceHa xapaicrepHa npHiMaTMMecKa» cnafl- 
HOCTb, y ro ji noracaHH» Gojiee 3 0 °, y ro ji 2V=+40-45°.
HO 3THM CBOMCTBaM KJlHHOITOpOKCeH, rTpeilBapHTCJlbHO, 
OTHeceH k nroKOHHTy (Tperep , 1980).

B  H HTeHCHB HO cepneHTHH H l HpOBaHHblX AyUHTaX HH­
TepCTHUHH CJlOtteHbl TOHKOiepHHCTblM XJlOpHT-TpeMO- 
jih tobum , XjiopHT-cepncHTHHOBbiM arperaTaMH (pHC. 1, 
B). HaCMllieHHUMH pyüHUMH MHHepaJlaMH, B KOTOpUX 
OTMeMaroTC* TpeMOjiHT, (JinoronHT h 6pycHT HHoraa 
HHTepCTHUHH BbinOJIHeHH KCeHOMOp<})HblMH nnacTHHHa- 
tumh HHOHBHflaMH cjiaöo-öypoBarroro (Ju ioronirra h 6ec- 
UBeTHoro  öpycHTa, rpaHHuu xoropbix noAHepxHBaiOT 
oxpyrnbie KOHTypu hcxoahux  3epeH OJiHBHHa. PeaKo 
HHTepCTHUHH CJlOXCeHU nOJiy H30Tp0TlHbIMH C()>epOKpHC- 

TBJUiaMH XJIOpHTa.
HepeaKo (})jioronHT h 6pycH T  BCTpeMaioTC« b  cep- 

neHTHH0B0fl Macce b BHae eaHHHMHbix HeuiyfiMaTo- 
lUiaCTHHMaTUX HHAHBHAOB (B03M0JKH0, OHH Bunoji- 
HXIOT MejlKHe HHTepCTHUHH), laCTO  flC(()OpMHpOBaH- 
Hbix h3th6om, c 06pa30BaHiieM 4>JieKcypoo6pa3Hbix 
H MHKpOCKJiaaHaTblX 4>OpM. B flO Jlb  CnafiHOCTH 3THX 
MHHepajioB OTMeMaiOTCH njiacTHHMaTue h h ah bh au  
MarHeTHTa. HHorAa xjiopHT b HHTepcTHUH«x npeA- 
d aB jieH  öojiee xpynHUMH 6ecuBeTHbiMH njiacTHHHa- 
TblMH HHAHBHAaMH (AO 1 MM), HMeiOUIHMH aHOMajlb- 
Hbie HHAHro-CHHHe useTa HHTepi))epeHUHH. Bo3moik- 
ho 3 to t xjiopHT o6pa3yeT nceBAOM0pi})o3bi no i))jio - 
ronHTy. BAOJib enaüHoeTH OTMeHawTC« ruiacTHHMa- 
Tue 3epHa MarHeTHTa.

KajibUHT BCTpenaeTc» KaK b HHTepcTHiuuix, Tax h 
cpean aHTHiopHTOBoro a rp e raT a , r a e  oh  o6pa3yeT 
MejiKHe arperaTbi, jih öo  TOHKHe xchjikh h BUACJmeT- 
CD nepjiaMyTpOBbIMH aHOMajlbHO-BblCOKHMH UBeTaMH 
HHTep«}>epeHUHH.

nnpoKceHOBue ayHHTbi Ha&noAaAHCb b cahhhh- 
hux cirynajix. O h h  BCTpeHaiOTC« b TecHoii accouHauHH 
c AyHHTaMH H HMeiOT C B e * H fl OÖAHK. fljl« nHpOKCeHO- 
Bbix ayHHTOB xapaicrepHa KyMyji>rrHBHa>i crpyicrypa c 
4>parMeHTaMH nOHKHJlHTOBOfl H CHAepOHHTOBOß. KyMy- 
JiycHax (j>a3a npeAcraBJieHa ojihbhhom h 3aMemaiomnM 
ero jiH3apAHTOM (6 0 - 8 0 % ). HHTepKyMyjiycHaii ifiasa 
Hrpaer 3aMeTHyio pojib (2 0 -2 5 % , HHorAa a o  4 0 % )  h 
C JIO *eH a K JlHHO nHpO KCeilOM  (5 - 1 2 % ),  TpeM OJIHTOM  
(OKOJIO 1 0 % ), aHTHropHTOM 0 -2 5 %  H pyAHM M H MHHe- 
pajiaMH ao  10%. KojiHHecTBO mnHHejiHAOB b nopoAe 
MeHee 1%. OTMeHaeTC« 6pycHT < 1%.

3epna oAHBHHa hm oo t OKpym yio h rnnHAH0M0p(j)- 
Hyio 4>opMy (pa3M. 1-2,0 mm). O h h  hm ciot oahopoa- 
Hoe noracariHe h cjia6o Bbipam em iyio cnaßnocTb no  
(010). n o  cocTaey ojihbhh COOTBeTCTByeT xpH30JiHTy 
(Fa= 1 5 % ) h He oTJiHMaeTc» o t  OJiHBHHa b AyHHTax 
(TaÖJl. 1). VOJlHHCHHbie HHAHBHAbl OAHBHH3 OÖHapy)KH- 
BaioT cyönapajuiejibHyio  opneiiTHpoBKy h, TeM caMbiM, 
(JiHKCHpyioT AHpeKTHBHOCTb (MHHepajibHyio ynjiomeH- 
HOCTb b nopoAe). E r o  3epHa M ac™  pacceKatoTcn mho- 
roMHCJiCHHbiMH TpeuiHHKaMH c oöpaioBaHHeM neTejib- 
MaTott CTpyirrypH. n o  TpeuiHHaM hh tchchbho  paiBHBa- 
eTC* TOHKOBOAOKHHCTblfl AH3apAHT, ITpH 3TOM UeHTpajlb- 
iibie MacTH ncTeJib nacTO cjio*eHbi pejiHKTOBbiMH 3ep- 
HaMH C Be*e ro  oahbhh3. O'ieHb M ac™  ncxoAHbie KyMy- 
AdTHBHbie 3epHa OJiHBHHa nojiHocTbio laM eu ieH ti nceB- 
A0M0p<j)03aMH AHiapAHTa. Jlm ap aH T  b hhx o6pa3yeT 
5KHJIKH C nOnepeHHO-BOJIOKHHCTbIM CTpoeHHeM, KOTO­
pbie MacTo HMeioT cyönapajuiejibHyio  opneHTHpoBKy. 
M e*ay wiuiKaMH Hepeaxo bhahu pa3HoopHeHTHpoBaH- 
llbie MHKpo6jlOKH C CeKT0pH3JIbHblM, M033HMHblM nOra- 
caHMeM. BojioKHHCTbie 3epHa JiH3apAHTa HMeior npxMoe 
noracaHHe h OTpHuaTeabHoe yjuiHHeHHe.

U liiH H ejiH ju J paBHOMepHO pacnpeaeaeH b nopoaax 
b  BHAe MeAKHx HioMeTpHMHbix h  OKpyrnwx 3epeH, OK- 
pauieHHbix b  6ypoBcrrbiti u b c t  ao  MepHoro. O h h  o6o co6- 
JUDOTCH KaK BHyTpH 3epeH OJiHBHHa, TaK H B HHTepCTHLLH- 
«x. n p H  3to m  nepBbie no cocTaBy cooTBeTCTByKrr xpoM- 
uinHHeJiHAaM, a BTopbie - ajiioMouinHHejiHAaM (Ta6ji. 2), 
KaK H B AyHHTax.

lOiHHonHpoKceH b nwpoKceHOBbix AyHHTax, TaKxce 
KaK H BepjlHTaX, BUnOAHUeT HHTepCTHUHH H HMeeT Kce- 
H0M0p(j)HyK3 (fiopMy 3epeH (pa3M. a o  1 mm), rpaHHUbi 
Koropbix noAMhhhiotcji KOHTypaM KyMyjinTHBHbix 3epeH 
OAHBHHa (p nc. 1, r ). B A pyrnx  cJiyMajix, miHHonnpoK- 
CeH BKJIlOMaeT B ce6» MHO)KeCTBeHHbie HHAHBHAbl OJiH­
BHHa C 06pa30BaHHeM nOfiKHJIHTOBOfi CTpyKTypbl. n p H  
3tom npHHaAJiOKHocn. OTaejibHbix ynacTKOB KJiHHonH- 
poKceHa k OAHOMy 3epHy onpeaejm eTc» oaHiiaKOBbiM 
HanpaBJieHHeM cnaim ocrH  h oahoh HHTepcjiepeHUHOHHOH 
OKpacKofl. lOiHHonHpoKceH, npefln0A0*HTejn>H0, npea- 
CTaBJieH ÜH)KOHHTOM, COrnaCHO CBOHM OnTHHeCKHM 
CBOHCTBaM. O h  HMeeT 6ypoBaryio  oxpacxy, coBepmeH- 
Hyio enaftHoeTb no npH3Me (110), 0TH0CHTejibH0 koto- 
pofl, y ro a  noracaHH« cocTaBJweT 30-40°, y ro a  2V pa- 
bch +20-30°. M H nepaji oÖHapyjKMBaeT cjia6o Bbipa*eH- 
Hyio AHcnepcHio.

HapnAy c  KJiHHonnpoKceHOM, HHTepCTHUHH Macro 
BbinOJIHeHM T0HK03epHHCTblM, MejlKO npH3M3THMeCKHM 
arperaTOM TpeMOAHTa, no cocTaBy OTBeMaiomeMy Ma- 
AO*eae3HCTblM pa3HOCT«M (Ta6jl. 1). Ilp H  3TOM npH3Ma-
THMecKne h h a h b h a w  Macro opHeHTHpoBaHu cyönapan-
JlCJIbHO X rpaHHUaM HHTepCTHUHfl, (|)OpMHpyjl, T3KHM 
Oßpa-JOM, CTpyiaypy THna xpycTHijiHKauHOHHoft. Pa3Me- 
pbi hhahbhaob TpeMoaHTa b npeAenax 0,1 mm, y ro ji no ­
racaHH« cN g » 1 5 °, ABynpejioMjieHHe 0,017 h OTMeHa- 
K>TC« ABOitHHKH.

MirrepcTHUHH cjiaraiOT TaKwe ii0JiyH30 rpoiiHbie t o h - 
K03epHHCTbie aHTHropHTOBbie arperaTbi c  m c jik h m h  ne- 
uiyflxaMH x ao p m a, cocTaB xoToporo npaKTHMecKH He
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oTJiHHaeTCJi o t  cocTaBa xaopHra b  AyHHTax (Taöji. 1). 
llocncAHHe oTAH'iaioTCH 6ypoBaTO-3ejieHOBaTbiMH aHo- 
M3JlbHbiMH UHeTaMH HHTCpijlepCHUHM H OTpHUaTCAbHblM 
yannHeHHCM. BcTpeMatorcs HeuiyftKH 6ecuBeTiioro  6py- 
cHTa, iiMciouiHe oTpMuareAbHoe yanHHciiHc

PyAHbie MHHepajIbl BbinOJIHXIOT TOHKHC npOJKHJIKH B 
nopoAe, jihöo  o6pa3yer MejmyK) BKparuieHHocTb, a Tax- 
*e  BCTpe'iaiOTC» b bhac arpcraTOB, MMeioiUHX Henpa- 
BlUlbHylO ())OpMy 11 UpHypO'ieHHblX K HHTepCTHUHdM

C epneH TH H H Tb l
CepneHTHHWTbi arju iio tch  npeoC/iaaaioLuHMM nopo- 

AaMH cpeAH yjibTpaMa(j)HTOB KHHrauicKoro MecTopow- 
aemm CepneHTHHHTbl no CBoeMy MHnepajiorwHccKOMy 
cocraBy  noApaiAejimoTC» Ha jimspAHTOBbie, aHTHropHT- 
AH3apAHTOBbie, J]H3apAHT-aHTHrOpHTOBbie H aHTMTOpH- 
TOBbie.

An0AyHHT0Bbie CepneHTHHHTbl jihjbpahtobo- 
ro co cT aB a  sb jihk jtc*  npeofiziaiiatomuMH nopoAaMH 
CpCAH yJlbTpaM3(J)HT0B KHHraiUCKOrO MeCTOpOJKAeHH*. 
3 t h  nopoAbi 0Öpa30BajiHCb, ohcbhaho, b peiyjibTare 
“ M JirKoro” , aBTOMeTacoMaTHnecKoro npouecca MeTa- 
Mop<J)H3Ma, BCJieACTBHe nero, b hhx o th c ta h b o  coxpa- 
HHJiacb HexoAHax KyMyjiÄTHBHaÄ MHKpocTpyinypa. Ky- 
MyAHTHBHbie 3epH3 0/1HBHH3 OÖblHHO nOJIHOCTblO 3aMe- 
UieHbl AH33PAHTOM C COXpSHeHHeM nepBHHHblX KOHTy- 
poB (pnc. 1, a ) ,  hx coAepxcaHHe 3H3HHTejibHo BapbHpy- 
IOT OT 55 AO 90%, COOTBeTCTBeHHO, KOJIHHeCTBO HH- 
TepCTMUHH H3MeHHeTC» OT 45 AO 10%. OTMeHSeTCJI 
CJ13HUeB3T3A TeKCTypa.

KonHHecTBeHHo-MHHepajiorHMecKHH cocraB  cepneH- 
THHHTOB JIH3apAHT0B0ro C0CT3Ba OTJiHHaeTCJi CJieAyK)- 
IUHMH OCOÖeHHOCDIMH. OCHOBHMM npeo6AaA3K>lUHM 
MHHepBJlOM HBJIXeTCfl JIH33PAHT (50-90%), cpeAH KOTO- 
poro HHorAa OTMenaiOTC* peAHKTOBbie 3epH3 ojiHBmia, 
coaepxcaHHe Koropux He npeBuuiaer 5%. UlriHHejiHAU 
nojib3yioTC)i orpaHHHeHHbiM pacnpocrpaneHHeM (MeHee 
1%). KojiHHecTBeHHan po/ib MarHeTm a h cyjib<)>HAOB 
cymecTBeHHO BapbHpyeT o t  3 ao 35%. TpeMOAHT nac- 
TO OTCyTCTByeT, OAH3KO B HeKOTOpblX CJiyHM X ero  co- 
aep *aH H e  CTaHOBHTbCH 3H3HHTeAbHblM H AOCTHraeT 
30%. B  He6oAbuiHX KOJiHHecTBax MoryT npncyTCTBO- 
BaTb (JiAoronHT (0-10%), 6 p ycn r (0-4%), xjiopMT (0- 
10%) h aHTHropHT (0-10%), KOTOpbie o öu hh o  npnypo- 
HeHbl K HHTepCTHlUMM.

JlH3apAHT o6pa3yeT nceBA0M0p<tKnu no OüHBHtiy, 
$opM a 3epeH KOToporo OKpyrnaji, jihöo DJinnncoHAaAb- 
Hax (pa3M. 1-1,5 mm, p e * e  ao  3 mm) h HepeAKO noA- 
HepKHBseTC» tohkhm h 3KHJIK3MH MarHeTHTa h MaTepna- 
jiom HHTepcTHUHH. O h h  Hacro opHeHTHpytoTCH cyöna- 
pajuiejibHO, noAHepKHBa* AHpeKTHBHOCTb nopoA U . 
IlepH({x:pHHecKaji nacTb nceBaoM opifx», oöu hh o , cjio- 
* e n a  neTeAbnaTbiMH KHAKaMH AH3apAHTa, HMeiomHMH 
nonepeHHo-BOJioKHHcroe CTpoeHHe. BojiOKHa AH3apAHTa 
OTAHHaiOTC* OTpHuaie/ibHbiM yAAHHeimeM. HepeAKO 
3KHJIKH AH3apAHT3 BblllOJIHJllOT TpeUIHHKH BliyTpH nCeB- 
A0M0pij)03. fl/ i* 3thx cepneiiTHHHTOB xapaKTepHa ne- 
TeAbHaTa» h aeHTOHHO-neTeAbnaTaji CTpyKTypa, npH 
3TOM nocjiezuwfl $HKCHpyeTC)l MHOrOHHCJlCHHblMH JKHA-

K3MH /lmap/uiTa, KOTOpbie opMeHTHpyKyrcfl cyönspaa- 
JieAbiio. BHyTpeHHHe nacTH nceBAOMopt^oi, a TaK*e 
npOMewyTKH MCWAy AeHTOHHbIMH >KH/IKaMH AH33pAHT3 
BbinOAHeHbl nOAyHJOTpOnHblM, HA3CTHHHaT0-B0A0KHH- 
CTblM AH3apAHTOM, HSCTO HMeiOLUHM K0HBepT006p33- 
Hoe h ceKTopHajibHoe CTpoeHHe c  seepiibiM noracsHH- 
cm. B ueHTp3AbHbix HacTdx riceBA0M0p4Kr3, BliyTpH ne- 
TeAb jiHiapAHTa, HHoraa oTM e'iaKrrc» peAHKTOBbie hii- 
AHBHAbi oahbhhs (pa3MepoM MeHee 0,5 MM), anst KOTO- 
p oro  o ö u h h o  xapaKTepno OAHopoAHoe noracam ie h 
cnafinocTb no (010). H n orA a cpeAH AH3apAKroBoro ar- 
peraT3 H36jitOAaK)TC» jkhakh  h MejiKne 3ohkh, cjio*eH- 
Hbie BOAOKHHCTblM XpH30THJI0M, KOTOpblfi OTJlHHaeTC* 
OT AHiapAHTa IlOAOMCHTeAbHblM yAJlHHeHHeM

U lriH HeAH Ab i OTMeHaeTCH b BHAe O K p y m u x , p e « e  
3BreAp3AbH b ix  ie p e H , p a iM e p o M  M eHee 0 ,5 m m . O h h  
HMeioT 6 ypoBaTb ifl, 6yp0BaT0-3e/ieH0BaTbiH  uBer, a no 
Kp3XM HaCTO HepHblft, BCAeACTBHe 3aMemeHHH XpOMUI- 
nHHenHAa M a rH e m io M  H o  KpcWM je p H a  uinHHejiHAOB 
HacTO pe3opÖ HpoBaHbi, b pe3yAbTaTe n e ro  hx rpaH H uu 
yTpaHHBaioT  cb o h  HeTKHe o n e p ra H H *  h CTaHOBXTCd He- 
poBHbiMH. 3 epH a u ir iH H e Jih ao b  o 6 o co 6 jd u o tc ii k sk  cpe­

AH 3epeH n y M y jiy ca , TaK h b h h tc p c th u m ä x .
riopOAbl HaCTO H H ie  HC HB HO HacuuieHbi MaiHeTHTOM 

h cyAb<j)HAaMH, H M eiou iHM  p a iriH H H b ie  4>opMbi BbiAeAe- 
hhü. O h h  Ha6AK)AaioTC)i b B H a e  paBHOMepHO pacceaH- 

HOfl TOHKOAHCnepCHOfl MHOrOHHCAeHHOH BKparuieHHoc- 
TH. U n s  HHX XapaKTepH b l « H JIb H b ie , AHH30BHAHUe OÖO- 
codneHHJi, a h ö o  H enpsBunbH b ie  a rperaT b i, Koropue , npe- 
HMyiUeCTBeHHO, BbinOAHJUOT HHTepCTHUHH. MwTepcTH- 
UHH, np H yponeH H b ie  k TpofiHb JM  TOHKaM coH JieH em u 
K yM yA ycH b ix  3 epeH , o ö u h h o  H M eioT  H enp aB iu ib H yio  
4>opMy, KOTopa« onpe,ae/i«eTcn o K p y m u M H  rpaHHusMH 
3 th x  3epeH E c j ih  * e  H irrepcTH UH H  pa3AeJunoT CMev«Hbie 
KyMyjuiTHBHbie sepHa, ro rA a  o h h  h m c io t *R (ioo6pa3H yK ) 
c()opMy. B KpyriHbix »H ju cax  h arp erarax  OTMenaeTC* Tec- 
Hoe cp ac raH H e  pyAHbix M H H epaao B  c  aHTHropHTOM, <{wo- 

rOnHTOM, 6pyCHTOM H XJIOpHTOM
HHTepcTHUHH HacTO c a o * e H b i,  Hapaay c  MarHe- 

th to m , arperaTOM  MHHepajioB H3 TpeMOAHTa, XJiopH- 
Ta, ()>AoronHTa, opycH Ta, KOJiHHecTBeHHbie cootho- 
lUeHHH KOTOpUX MOryT 3 H 3 H HTejibHO B3pbHpOB3Tb. 
UeHTpajibHa* nacTb HHTepcTHUHH o ö u h h o  c a o * e H a  
arperaTOM  m cakhx cy6H30M eTpHHHux 3epeH TpeMO- 
AHTa, KOTOpUe OKOHTypHBaiOTCII KO A A O M O p iJ)H O Ü  CJ13- 

6oHHTepi))epHpyiom efl öypoBaTOH KaflMOH (xaopHT, 
? ) .  B cpaBHHTeAbHO K p y n H b ix  l e p n a x  TpeMOAHTa 
(~  0 ,5m m ) H aö ato aaeT ca  M arHeTHTOBax peuieTKa, 
npeACT3BAXK>uia)i 3aKOHOMepHue BKaioneHHS riJiac- 
T H H H aT u x  hh ah b h ao b  M arHeTHTa. riepH<J)epHHecKa)i 
HaeTb H H TepcTHU H H  HMeeT n O n e p e H H O - BO A O K H H C T O e  

CTpoeHHe h cjio>KeHa HHAHBHAaMH xJiopHTa, aHTHro- 
pHTa, 6pyCHTa. flOBOAbHO HacTO H HTepcTHU HH  CJIO- 

iK e iiu  HeuiyänaTbiM H KcenoMop(j)HbiM H HiiAHBHAaMH 
(JlAOrOlIHTa, HHTeilCHBHO A e (|)O pM H pO BaH H U M H  H3TH- 

6om  h n jieoxponpyiou iH M H  o t  öecuBeTH O ro  a o  cjia- 
6o-6ypoBaTo ro  UBera . K p y n iib ie  neu iyHKH (JiaoronH- 
T3 BAOAb CnaHHOCTH npO H H 3aH b l n JiaC T H H H aTW M H H 

AHH30BHAHUMH HHAHBiiAaMH MarHeTHTa, o 6 p a3 y» , T3-
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KHM o6pa3CM , TeCHbie CpaCTaHH X, THIia ACCTHH'IHblX  
JKHJIOK. PeflKO B H H TepCTH llH XX OTMe*iaK)TCX M ejlKHC 
3cpHa M O H CKJiH H Horo  n H p o K c e n a , H M eio iH H e nenpa-  

BHJlbHytO (J)OpMy.
C ep n eH T H H H T b i C M e iu a H H o ro  c o c T a B a  n p eA craB-  

JieHW aHTHrOpHT-J1M3apflHTOBMMH H JIH3apAHT-aHTHrO- 
pHTOBbiMH paiHOBHAHOCTUMH, c  npeo6.naAaHHeM  ucp- 
b u x . 3 t h  cepneHTM HUTU, iiap xA V  c  jiH iapnH T O BM M H , 
nonb3yK>TCx 3HaHHTejibHbiM p a cn p o c T p a n c iin e M  cp eaH  

vjibrpaMa<|)irTOB.
CepneHTHHHTbi C M eiuaH H oro  co cT aB a  cifiopM HpoBa- 

jiHCk b  pe3yjibTaTe nocneflOBaTe/ibHO H a jio w em ib ix  n p o ­
ueccoB cepneHTHtnnauHH: jn n a p f lim n a iiH H  h aHTHropn- 
TH3aUHH, KOTOpbie. OHeBHAHO, OCylUeCTBJIXJIHCb b pa3- 
Hbie BpeMeHHbie OTpe3KH, B03M0)KH0 3HaMHTCJlbHO OT- 
cToumHe a p y r  o t  A p y ra . H a  nepBO M  3Tane, B e p o m H o , b  
npouecce aBT0M eTaM 0p(|)HM ecKHX n p o u e c c o B  o cyu ie -  
cTannnacb ce p n eH T iiH H iau H * c  06pa30BaHHeM  nceBAO- 
Mop4io3 A w ap A H T a  no  KyM yn ycH b iM  3epHaM ojiHBHHa. 
Pa3BHTHe aHTHropHTa no  Jim apflKTO BbiM  ce p n e in u H K raM . 
BeponTHee Bcero , o ßycjiaanH Bau io cb  a iu ioM eTacoM aTH- 
qecKHMH np oueccaM H , KD Topue ö w j ih  cB03aH U  c  bhc- 
apeHHeM 6oJiee rnnAHw x m c / ik h x  H H ipy3H H  rpann To iu i-  
Horo cocraBa. B  aKTH ropnT-jiH 3apairroBb ix  cepnewTHHH- 
Tax, OÖbIMHO. COXpamHOTCM npH3H3KH KVMynHTHBHOH 
CTpyKTypw, a B AH3apAHT-aHTHrOpHTOBblX OHH MaCTO 
oKa^biBaioTCM yHHMTOiKeHHUMH. C o A ep w aH H e  KyM yjIS- 
t h b h u x  3epeH b  3THX no p o A ax  co c ra B /w e T  6 0 - 9 0 % , co- 
OTBeTCTBeHHO, HHTepKyMVJiyCHOft ())a ib l -  4 0 - 10 % .

M HHepanorHM ecKHit c o c r a B  anoayH HTO Bb ix  cepneH- 
thh h to b  CM em aHHoro c o c ra B a  x a p a K T e p m ye T cs  c j ie jy -  
IOU1HMH OCOÖeHHOCTSMH MHOTOa BCTpeHaiOTCX ejIH- 
HHHHbie, yueneBu iH e  OTcepneHTHHH3auHH , M ejiK iie  3ep- 
Ha ojiHBHHa (M eHee 1 % ) .  C o a e p * a H H x  JiH sapaH T a  h aH­
THropHTa B 3THX n o p o aax  HaXOAXTCX B OÖpaTHOH 33BH- 
chm octh h onpeaejim oTC « c re n e H b io  h xapa icrepoM  Ha- 
jioiKeHHoü cepneHTHHH3auHH. f ln *  AH3apAHTa h aHTHro­
pHTa oTM eHaioTcx B a p n au H H  o t  5 n o  85%. M Hor.ua 
BCTpenaeTc* xpH30THJi (M eH ee  1%). P o jib  u u iH H e/ iw ioB  
ocraeTcx He3HaHHTejibHOH, M eH ee 1%, n p n  stom  b no- 
poae Bceraa xapaicrepHO n p H c y rc rB H e  M arHeTHTa h cynb- 
<|)HAOB. HHOraa B 3H31! HTejIbHblX KOJ1 h h ecT Bax  (5-25%). 
Kojim ecTBeH H aa po jib  M HHepajIOB, c Jia ra io u iH X , rnaB- 
HblM 06pa30M, HHTepCTHUHH, 3HaHHTeJIbllO  BapbUpVIOT 

TpeMOJWT (0-25%), x jiop H T  (3-8%, HHorzia a o  15%), 
((wioronHT (0-2%, peax o  a o  8%), 6 p ycH T  (0-2%). M Hor- 
aa OTMenaeTca KapooHaT.

O jm b h h  HaöJUOAaeTC* peAKO, b  BHAe y u e Jie B u iH X  o t  
CepneHTHHH3aUHH peAHKTOBblX 3epeH, B UeHTpajlbHW X 
wacTxx nceBA0M0p<()03 AH3apAHTa. H x  pa3M ep He npe- 
BbiuiaeT 0,5 m m . f ln »  H e ro  xapaKT epH O  O A iio p oA H o e  
noracaHHe h  enafiHoeTb  n o  (010).

B  aHTHropHT-JIH3apAHTOBblX CepneHTMHHTaX AH3ap- 
äht, Marne Bcero, o6pa3yeT  uceBA0M0p<()03bi n o  KyMy- 
JIÜTHBHblM 3epxaM OjiHBHHa (pa3M . 0,5-2,0 M M ). JlH 3ap- 
a h t npH 3aMeuieHHH ojiH BH H a 4>opMHpyeT neTC JibHaryio , 

JieHTOHHo-neTeAbHaTyK), ah6o jieH TO H uy io  CTpyKTypw , 
oöycjioBJieHHbie bctbuiuhmmch h c yö n ap a ju ie jib H b iM H  
*n.iKaMH c  nonepeHHO-BOAOKHHCTbiM crpoenHeM. B

»HJTKax jiH3apAHT HMeeT nonepe'ino-BOJiOKHHCToe CTpo- 
eune, c oTpHuaTeAbiibiM y/uiMHeiiHeM boaokoh. BHyT- 
peHHHe nacTH neTejib c;iaraeT noaym oTpoiiHW H jiH3ap- 
AHT c CCKTOpHaJIbHbIM, K0HBepT006pa3HbIM H BeepHbIM 
noracanneM . CpeAH 6ecuBeT iio ro  AmapAHTOBoro arpe- 
raTa OTMenaioTcx 3eAeHOBaTO-wejiTOBaTbie BbiflejieHHH 
Apyrofl, Bepom Ho, 3aKJiio'iHTeAbHoß reHepauHH bojiok- 
h h c to to  junapAHTa, xoropax b CKpeuiemibix hhkojiüx 
OTJiH'iaeTC* 3ejieH0BaT0-)t(eaT0ti HHTeprfjepeHUHoriHofi 
OKpacxod. 3Ta reHcpaunx jiH3apAHTa, omcbhaho o6pa- 
30Ba/iacb no pejiHKTOBbiM lepnaM  ojihbhm3. B  cjiaöorie- 
peKpHCTaJ1J1H30BaHHb)X paiHOBHAHOCTflX, CpeAH AOMH- 
HHpytom ero  AH3apAHT0B0m  arp eraT a  nosBAXioTC» 
HroAbnaTbie, mcjiko - h KpynHonjiacTHHHaTbie, pannajib- 
HO-jiyHHCTbie HHAHBHAbi aHTHropHTa (a o  1 0 % ).

B  HHTeHCHBHO nepeKpHCTajlAH30B3HHbIX JlH33pAHT- 
atfTHropHTOBblX CepnCHTHH HTaX KOJIHMeCTBeHHbie COOT- 
H ou iennx  AH3apAHTa h aHTHropHTa a h ö o  paBH bi, j ih 6 o  
npeo6jiaAaeT nocaeüH H fi. B hh x  jiH3apAHT, H H oraa , b 
n p e a e jia x  h c x o a h u x  3epeH o ah b h h 3 , BbinojiHneT ueHT- 
p a jib H y io  nacTb, n p n  s to m , nepH(f>cpHMecKHe yw acTKH  
CJIOJKeHbl HrOAbHaTbIMH HHAHBHA3MH aHTHTOpHTa, HMe- 
io w h m h  n ap a ju ie jib H y io  opH eH TH poBKy h OAHOBpeMeH- 
Hoe noracaHHe. B c j iy n a e  n o jiH o ro  laM e u ieH H »  jiH3ap- 
AHTa aHTHropHTOM, o 6pa3 yioT cx  aHTHropHTO Bbic nceB- 
A0M0p(j)03bi. JlH3apAHTO Bb ie a rperaT b i, H M e iou in e  jieH- 
TOMHO-neTeAbHaToe c rp o e H H e , ß cT pew a ioT cx  b BHAe 
pejiHKTOBbix ynacTKO B cpeAH aHTHropHTOBbix arperaTO B. 
A h t h t o p h t  b AH3apAHT-aHTHropHTOBbrx cepneHTHHHTax 
rtpencTaBJieH  T0HKO3epHHcn>iMH, MeAKoruiacTHHHaTbiMH 
H HrOJIbHaTblMH HHAHBHAaMH, CpeAH KOTOpblX OTMeHa- 
io tc h  KpynH onjiacTH H H aTbie h paAHajibHO-nyhHCTbie a r ­
peraTbi aHTHropHTa. HHoraa noxBJixeTcx xpH30THji b 
BHAe MejIKHX nonepeHHO-BOAOKHHCTblX )KHJ10K.

Cy6H30MeipHMHbie MejiKHe 3epHa uinHHejiHAOB (Me­
Hee 0,5m m )  noAb3yioTcx orpaHHneHHbiM pacnpocipaHe-
HHeM H, OÖbIHHO, B UeHTpajIbHblX M3CTHX, HMeiOT TeM- 
Ho-6ypyio, 3ejieH0BaTO-6ypyi0 OKpacKy, a no nepuijie- 
pHH.- nepHyio, BCjrencTBHe 3aMeiueHHx hx  MarHeruTOM. 
B  aHTHropHTOBOM arperaTe npeo6jiaAaK)T sepHa xpoM- 
uuiHHejiHAOB, npeHMymecTBeHHO, nepHoro uBeTa. Kpax 
3epeH xpoMiunHHejiHiia wacro pejopönpoBaHbi h He HMe­
ioT HeTKHX rpaHHu. O h h  o6oco6asiotch KaK cpeAH jih- 
3apAHTOBoro arperaTa, TaK h b HHTepcTHUWix.

MarHeTHT h cyjibtJjHjibi o6pa3yw r MHoroMHCJieHHbie 
)khakh h arperaTbi, KOTOpue nacro  o6oco6ax io tcx  no 
rpaHHUaM KyMyAXTHBHUX 3epeH, J1h60 B HX HHTepCTH- 
uhxx, rAe ohh HaönioAaeTCx b TecHOH accouHauHH c Tpe- 
MOAHTOM, (flJIOrOnHTOM, 6pyCHTOM, XAOpHTOM H aHTH- 
ropHTOM. O h h  nocTOXHHO npHcyrcTByioT b BHAe toh- 
Koft paccexHHOft BKpanAeHHOCTH. M arHeTHT TaKMce 
BCTpenaeTCX B BHAe KOpOTKHX »HJIOK, B KOTOpbix OH 
accouHHpyeT c nonepeHiio-njiacTHimaTbiM aiiTHropn- 
tom, b pe3yAbTaTe nero jkhakh npHo6peTaioT JiecTHifM- 
Hoe CTpoeHHe.

IpeMOJiHT BCTpewaeTCx b Aßyx reHepaunxx. Kpyn- 
Hbie miaCTHHHaTbie HHAHBHAbi TpeMOJIHT3 HMClOT KCe- 
HOMOpt|)HyiO (j)OpMy H BblllOJIHXIOT HHTepCTHUHH, HX pa3- 
Mep cocTaBJweT ao  1 mm. ä a x  hhx xapaicrepHa cnaft-
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ность по призме (1 10) и пинакоиду (010). Зерна не­
равномерно насыщены тонколисперсной вкраплен­
ностью магнетита, иногда зонально. Отмечается за­
мещение тремолита хлоритом. В центральных час­
тях интерстиций часто наблюдается агрегат из мел­
ких призматических и таблитчатых зерен тремолита, 
который окружен буроватой молуизотропной каймой 
хлорита, с тонкой вкрапленностью магнетита. Зерна 
имеют таблитчатую, призматическую, субизометрич- 
ную и неправильную форму, их размер менее 0,3 мм.

Антигорит и хлорит часто образуют совместные 
полуизотропные и тонкозернистые агрегаты, выпол­
няющие интерстиции. В таких интерстициях наблю­
даются мелкие игольчатые индивиды антигорита с 
положительным удлинением и чешуйки хлорита, от­
личающиеся аномально-синими цветами интерферен­
ции Хлорит и антиг орит образуют тесные срастания 
с рудными минералами, в виде оторочек вокруг пос­
ледних. Отмечается обрастание зерен хромшпинели- 
да келифитовыми каемками хлорита. Выявляются 
хлориты двух генераций. Одни хлориты имеют ржа­
во-буроватые аномальные цвета интерференции и 
отрицательный знак зоны. Другие хлориты отличают­
ся фиолетовыми аномальными цветами интерферен­
ции и положительным знаком зоны.

Флогопит и брусит образуют пластинчатые зер­
на, размером до I мм. которые часто деформирова­
ны изгибом и расчленяются на отдельные субблоки. 
Флогопит окрашен в буроватые тона, плеохроирует 
и имеет положительное удлинение. Сравнительно 
крупные индивиды флогопита, выполняющие интер- 
стиции, имеют ксеноморфную форму с плавными 
заливообразными границами Брусит бесцветен и от­
личается от флогопита меньшим дву преломлением 
и отрицательным удлинением. В обоих минералах 
вдоль спайности отмечаются пластинчатые индиви­
ды магнетита. Отмечается псевдоморфное замеще­
ние флогопита и брусита хлоритом, имеющим фио­
летовые аномальные цвета интерференции.

В лизардит-антигоритовых серпентинитах отмеча­
ется хризотил-асбест, который слагает тонкие про­
жилки. Иногда встречается кальцит, образующий тон­
козернистые агрегаты в виде жилок и скоплений не­
правильной формы, которые обычно приурочены к 
интерстициям.

А н ти гори товы е серп енти ни ты  пользуются 
меньшим распространением среди других типов сер­
пентинитов. Они, обычно, встречаются среди серпен­
тинитов смешанного состава. Антигоритовые серпен­
тиниты, очевидно, образовались в результате пере­
кристаллизации, обусловленной интенсивными алло- 
метаморфическими процессами, способствующими 
полному замещению лизардита антигоритом. Анти­
горитовые серпентиниты имеют, преимущественно, 
лепидобластовую, и гранолепилобластовуюструкту­
ру, при этом признаки исходной кумулятивной струк­
туры сохраняются редко. Содержание кумулусной 
фазы составляет -  60-90%, при содержании минера­
лов интеркумулусной фазы -  40-10%. По морфоло­

гическим особенностям, взаимному расположению 
и размерам индивидов антигорита выделяются попе­
речно-пластинчатая, параллельно-пластинчатая, ре­
шетчатая, лучистая, тонко-, мелкозернистая и круп­
ночешуйчатая структуры. Текстура ангигоритовых 
серпентинитов часто оказывается сланцеватой, отме­
чается полосчатая, обусловленная проявлением по­
лос, отличающихся по структурным или минерало­
гическим особенностям.

Антигоритовые серпентиниты характеризуются 
следующими особенностями минералогического 
состава. Оливин в свежем виде сохранился в виде 
редких фрагментов зерен. Антигорит является глав­
ным породообразующим минералом, его содержа­
ние составляет 50-85%, редко опускается ниже до 
45%. Количество магнетита и сульфидов изменяет­
ся от 5 до 25%. Антигоритовые серпентиниты часто 
оказываются карбонатизированными, в которых ко­
личество карбоната может достигать 15-25%. В ам- 
фиболитизированных разностях отмечается значи­
тельная роль тремолита до 40%. Количество хлори­
та составляет до 10%. Иногда в небольших количе­
ствах (менее 5%) отмечаются лизарднт, флогопит и 
брусит. В наиболее перекристаллизованных антиго- 
ритовых серпентинитах появляются регенерирован­
ный оливин (до 5%).

Антигорит является основным компонентом по­
роды. В серпентинитах, где отчетливо проявляется 
кумулятивная структура, антигорит образует полные 
псевдоморфозы по исходным зернам оливина, с со­
хранением хорошо выраженной округлой, овальной 
формы (разм. 0,5-2 мм). Актигорит образует иголь­
чатые, пластинчатые индивиды, размером до 0,3 мм 
иногда до 1,0 мм по удлинению, часто они имеют 
субпараллельную ориентировку. Погасание антигори­
та прямое, удлинение положительное. Пластинки ан­
тигорита в пределах зерен оливина имеют веерное, 
либо субпараллельное расположение. Иногда тонко- 
кристаллический антигорит слагает центральные ча­
сти псевдоморфоз, которые окружены игольчатой 
разновидностью. Редко во внутренних частях псев­
доморфоз среди антигорита встречаются мелкие 
фрагменты оливина с размерами до 1,0 мм. Антиго­
рит также является главным компонентом интерку- 
мулуса, где он представлен тонкозернистым агрега­
том, практически изотропным.

В перекристаллизованных серпентинитах исход­
ная кумулятивная структура обычно уничтожается и 
антигорит наблюдается в виде разнообразных моди­
фикаций. Он представлен пластинчатыми, радиально­
лучистыми, сноповидными, игольчатыми агрегатами. 
Довольно часто антигорит встречается в виде мел­
козернистых, мелкоигольчатых агрегатов. Крупные 
обособления антигорита, возможно, являются псев­
доморфозами по исходным кумулятивным зернам 
оливина, а тонкозернистые и скрытокристаллические 
полуизотропные агрегаты образовались на месте ин­
терстиций. Размер индивидов антигорита по длине 
обычно менее 0,5 мм, однако иногда достигает 1 мм.
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AHTHIOpHT, B HHTeilCHBHO nepeKplICTaJUlH lOBaHHblX 
CCpneHTHHHTaX C BTOpHHHMM pereHepHpOBaHHWM OJ1M- 
bhhom, npeacTaaneH HroabnaTWMH, npM3MaTn>iecKHMH, 
panHanbHo-jiyHHCTbiMH arpera iaM H , paiMcpoM b aüH iiy 
ao 1mm. PereHepHpoBauHbiit o jihbhh Haxo/iHTCs b Tec- 
HOfl aCCOUHamiH C aHTHropHTOM, C KOTOpWM OÖpaiyCT 
TecHbie cpacTaHH*. O h , b otjimmhc o t  nepBHHHoro Ky- 
MVJinTHBHoro ojiHBHHa, xapaKTepHiyeTC* HaaHHHeM 3e- 
peH HenpaBHJibHofl (jwpMbi. rpaHHUbi h BHy Tpe h HHe Mac­
TH KOTOpblX OCJIOWHeHbl H HaCblUieHbl MHOrOMHCJleilllbl- 
MH VJUTHHCHHblMH HHaHBHaaMH SHTHTOpHTa. OaHBHH 
o6biHHO coaep*HT ToiiKOflHcnepcHyto BKparuieuHocTb 
MarHeTHTa, b pesynbTaTe nero npHo6peTaeT ccpyio , ieM- 
jihctvk) OKpacicy. BTopHMHbjfi pereHepHpoBaHHwfl o jih­
bhh, oMeBHHHO, 0Öpa30Bajic« b npouecce aecepnem-H- 
HH3auHH, KOTOpas ocymecTBjmnacb b pe3yjibTare hhtch- 
ciiBHoro nporpeBa cepneHTHHHTOB.

UlnHHeJiHübi BcrpeMaioToi peaKO, hx jepHa hm ciot 
c y 6H30MeTpHMHVK> h  H e n p a B H j iK H y io  if io p M y  ( p a 3M Me­
Hee 0.5m m )  h oöuhho  OKpauieHbi b  MepHbifl UBeT, hhot- 
aa b ueHTpajibHtix Macmx ohh npocBeHHBawT TeMHO- 
6ypuM. n o  K paxM  3e p H a  H H T encH B H O  p e a y u H p o ß a H b i

TpeMOJiHT b nopoae npeacraBaeH , npeHMymecTBeH­
HO, MejiKHMH HrojibMaTbiMH h npH3MaTHMecKHMH 3epHa- 
mh pa3MepaMH 0.3 mm h MeHee. B  OTaeabHbix MacTJix 
nopoaw TpeMOJiHT xBaseres npeoöaaaaioiiiHM  MHHepa- 
JIOM HHTepKyMyjiyCHOÜ 4>a3W H HHoraa KOJIHMeCTBeHHO 
noHTH He y c ryn ae r aHTHropirry TpeMOJiHT HaöaioaaeT- 
c* jihöo b BHae oTaeabHwx 3epeH, paBHOMepHo pacce- 
xhhmx b Macce nopoau , jih6o  pacnpeaeaeH  HepaBHO- 
MepHO, o6pa3y» HeöoabuiHe 3epHHcrwe arperaTw b pa3- 
hux VMacTKax. K p y im u e  lepHa TpeMOJiHTa npnjiajoT no­
poae nop<J)Hpo6jiacTOByK) m pyicrypy. B  M ecrax nposB- 
JieHHS KVMyjWTHBHOrO CTpoeHHH nopoaw TpeMOJiHT 06- 
pa3yeT y3KHe otopomkh BOKpy r 3epeH nepBHHHoro ojih- 
BHHa. Marne Bcero oh tc c h o  accouHHpyeT c  pyaHWMH 
MHHepajiaMH. TpeMOJiHT oÖHapywHBaeT Kocoe noraca- 
Hwe (cN g»15-18 °) h BwcoKoe aBynpeaoM JieHHe (Ng- 
Np»0,025-0,028), BCTpeMaioTCH npocTbie aBoflHHKH. 
3epHa TpeMoaHTa 6ecuBeTHwe. OaHaKo ero  cKonjieHHs 
MaCTO npOHH3aHbl MHOrOMHCaeHHWMH HrOJIbH3TWMH 
HHaHBHaaMH aHTHropHTa h Hacwm eHu TOHKoaHcnepc- 
Hofi BKparuieHHOCTbK) ManieTHTa, b peayabTaie ohh npn- 
oßpeTaiOT TeMHO-cepyK) oicpacicy. HH oraa b cepneHTH- 
HHTax BCTpeMaeTC» aKTHHoaHT O h  npeacraBJieH  cyön- 
30MeTpHMHWMH H yajIHHeHHbIMH 3epHaMH (pa3M. AO I 
mm), co cjia6o-3ejieHOBaTOH oicpacxofi, kocwm noraca- 
HHeM (cN g »2 5 °) h aBynpejioMaeHHeM (N g-N p»0,020).

HacTO HHTepcTHUHH CJlOMeHU T0HK03epHHCTWM, 
npaKTHMeCKH H3OTp0nHWM XJIOpHT-aHTHTOpHTOBWM 
arperaTOM, HacwmeHHWM pyaHbiMH MHHepajiaMH b 
BHae TOHKHX npOlKHJIKOB H MCJIKOfi BKpanaeHHOCTH. 
A h th to p h t HaöaroaaeTca b BHae MeaKHx HroabnaTwx 
HHaHBHaoB. XjiopHT, HepeaKO, c jia raeT  MeaKoneiuyft- 
naTbie a rp eraT w , OKpaiueHHbie b CBeTao-3eaeHbie 
UBeTa h BbinojiHxioLUHe, npeHM ym ecTBeHHO, ueiiT- 
paJIbHbie HaCTH HHTepCTHUHfi. B  CKpemeHHblX HHKO- 
Jixx MeuiyHKH xjiopHTa HMeioT HH3xoe aßynpeaoM ae- 
iiHe (Ng-Np»0,003) h o ipHuaTeabH W H 3HaK yajiHHe-

hhh 3epcH. HaömoaaeTcx oöpacTaHHe arperaTOB xjio- 
pHTa no nepH^epmi >kh,ik 3mh TpeMoaHTa, HMeiomnx 
nonepeMiio-naacTHHMaToe CTpoeHHe.

BpycHT, (fiaoronHT h xjiopHT Ha6;noaaK)TCH b BHae 
uaacTHHMaTbix MeuiyeK(ao 1 mm), hmcioiuhx tienpaBiuib- 
nyvo (jiopMy. Hx KceH0M0pc)iHaH 4>opMa noanepKHBaeT 
KyMyasTHBHyK) CTpyiaypy. HacTO ohh ae^opMHpoBaHbi 
HirnöoM, HHoraa c 06pa30BaHnein noaoc HiaoMa. Baojib 
TpemnHOK cnaftHocTH oTMenatoTcx njiacTHHMan.ie hh- 
aHBHaw MarHeTHTa. <I>aoronHT HafrnKMaeTcs peaKO b 
BHae mcjikhx h KpyiiHwx 3epeH paiMepoM ao 2,0 mm, 
HHoraa npocTpancTBeHHo Tecno CBxiaHHMMH c öpycH- 
tom. OkpacKa MHHepana CBeTjio-KopHHHeBax, c otmct- 
aHBWM ruieoxpoH3MOM, noracaiine npxMoe, asynpejioM- 
aeHHe ao 0,030, ya^HHeHHe noao*HTeabHoe. MemyflKH 
6pycHTa fiecuBeTHwe (pa3M. ao 0,5 mm, HHoraa ao 2 
mm), ohh HMeioT 6aeaHO-*ean.ie UBeTa HHTep^epen- 
uhh, npHMoe noracaHHe, HH3Koe aBynpeaoMaeHHe (Ng- 
Np»0,012) h oraHMaioTCH orpmiaTeabHbiM 3H3Kom yn- 
aHHenHx OrMeMaeTCH 3aMemeHHe 4>aoronHTa h 6pycn- 
Ta xjiophtom, K0T0pwii TaioKe npeacTaBJieH MemyfiMa- 
twmh HHaHBHaaMH, oöaaaaiomHMH 6aeaH0-3eaeH0fi 
OKpaCKOH H 33MeTHblM OneOXpOH3MOM. B  CKpemeHHbix 
HHKoaxx xjiopHT xapaKTepH3yeTC* an6o anoMaabHbiMH 
TeMHO-CHHHMH, aHÖO 6ypOBaTO-)KeaTWMH LlBCTaMH HH- 
Tep<j)epeHUHH, npH stom nepBbie H3 hhx hmciot nono- 
»HTeabHoe yajiHneHHe, a BTopbie OTpnuaTeabHoe.

PyaHbie MHHepanw npeacTaBaeHbi HecKoabKHMH 
MoawJiHKaLUMMH MameTHT 3aMemaeT oKpyrnwe 3ep- 
Ha mnHHeanaoB, Koropwe no KpaxM Harro  pe3op6Hpo- 
B3H W  H OKpy)KeHW OTOpOMKOfi XJIOpHTa, OpHeHTHpOBaH- 
Hofi cyÖHopMaabHO k KOHTypaM pyaHoro MHHepajia. 
MarHenrr h cyab<}iHaw Ha6jnoaaeTcx TaioKe b BHae toh- 
KoaHcnepcHofl BKpaiuieHHOCTH, a TaioKe arperaTOB h  

JKHJIOK, npHypOHeHHblX K HHTepCTHUHXM H IipOHH3aHHbIX 
HroabMaTbIMH H njiaCTHHM3TWMH HHaHBHaaMH aHTHropH­
Ta, TpeMoaHTa, xjiopHTa, SpycHTa h Kaabiurra. npn stom 
3KHaKH nOaMepKHBajOT HCXOaHyiO KyMyJWTHBHyiO CTpyK- 
Typy, a KceH0M0pij)Hwe o6oco6aeHHX npHypoMeHbi k 
tpohhwm TOMKaM coMaeHeHHH, au6o 6oaee KpynHbiM 
HHTepCTHUHJIM.

AHTHTOpHTOBWe CepneHTHHHTW MaCTO OKa3WBaiOT- 
ch Kap6oHaTH3HpoBaHHUMH. Kap6oHaTbi npeacTasaeHbi 
rpaHoöaacTOBWMH arperaiaMH 3epeH Kaabuma c pa3Me- 
paMH ao 0,4 mm. Ohh o6pa3yioT jih6o oöorameHHwe 
yMacTKH, rae HepeaKO npeoöaaaawT Haa aHTHropHTOM, 
an6o npeacTaBasioT BKparuieHHocTb MeaKHx sepeH b 
HHTepCTHUHHX CPBMeCTHO C XJIOpHTOM, TpeMOaHTOM H 
pyaHWMH MHHepaaaMH. BcTpeMaKrrcfl npo>KHJiKH h whji- 
KH KapÖOHaTOB MOmHOCTbK) 0,4-2,5 MM, KOTOpWe Hac­
TO oöpaMJWK)T nceBaoMop(j>o3w aHTHropHTa no icyMy- 
jiycHWM 3epHaM ojiHBHHa. CKoruieHH» KaabUHTa oöwm- 
ho HMeioT cepoBaTyio oicpacKy. HepeaKO 3epHa KaabUH­
Ta 06HabHO HacbiuieHHbi TOHKoancnepcHWM MarHeTH- 
tom, b pe3yabTaTe ohh npnoöpeTaeT TeMHo-cepyio ao 
Mepnofi oxpacicy. BerpeMawTe« TaioKe h  npo3paMHbie 
3epHa KaabUHTa. ycTaHaanHBaioToi ikhjikh, HMeiomne 
aecTHHHHoe c ip o e H H e , b Koropwx yajiHHCHHbie hhühbh- 
au KaabUHTa opneHTupoBaHbi H0pMaabH0 npocTHpaHHio.
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B  cKpemeHHbix hhkojiax arperaTbi KajibUHra o ie u b  xo- 
poiuo  BbineJimoTCfl na c|)ohc ochobhoA TeMiio-cepofl 
cepneHTHHOBott Maccu caoefi nepaaM yrpoBofl h naae- 
Bofl anoMajibHoH HHTep<|>epeHUH0HH0 fi OKpacKoti B  
KpynHbix w iuiKax b 3epHax KaabLurra nacTO otmch3iot- 
cm noJiHCHHTeTH'iecKMe flBoftHMKM no poM6o3apy.

O/IHBHH-rpCMOJlMTOBblC nopodbl
O j1HBMH-Tp€MOJlHTOBbie ÜOpOAbl npeüCTaBJlÄK)T CO- 

6oB yabTpaMa(j)HTbi, o6eaneHHbic KyMyjiHTMBHbiMH lep- 
H3MH OJlHRHHa, B KOTOpblX 3HaHHTejibHaa poab npHHaa- 
J ie *H T  MHHepaaaM HHTepKyMyaycHoft ijm iw  ( 6oaee 
5 0 % ). IlOCBOHM CTpyKTypHO-MHHCpajlOrH>ieCKHMOCO- 
öeHHocTSM ohh iipeflCTaBjmioT nopoaw , nocTeneHHo 
CMeii»K)mne KyMyanTHBHbie ayHHTW co iHaHHTeabHWM 
KoaHnecTBOM HHTepKyMynyca, c KoropuMH ohh tcch o  
accouHHpyioT. B  pe3yabTaTe Hajio*eHHoft cepneHTHHH- 
3auHH ohm MacTO npeo6pa3YKncsi b cepneHTHH-TpeMO- 
jiHTOBbie nopoaw. 3 th  nopoaw noabsytoTca orpaiim eH- 
HbiM pacnpocTpaHeHHeM.

OaHBHH-TpeMoaHTOBwe nop oaw  o6napyiKHBaioT 
6aacTonop(J)HpoBVK) cTpyicrypy, o6ycaoBaeH H yio  Ha- 
JiHHHeM pa3po3HeHHWX K yM yaycH ux  3epeH oaHBHHa, 
norpyixeHHW x b MeaK03epHHCTbifl HeMaT06aacT0Bbiit 
arperaT  TpeMoaHTa, j ih6o  b jieriHaoHeMaToßjiacTOBbiH 
aHTHropHT-TpeMoaHTOBwfl. CoaepxcaHHe KyMyaycHoti 
<}>a3w cocTaBaneT o t  10 ao  4 5 %  h, c o o tb c tc tb ch h o , 
HHTepicyM yayca -  9 0-55% . KoaHiecTBeHHO-MHHepa- 
aorHnecKH H cocTaB nopoa xapaKTepH3yeTca caeay- 
ioiuhm h ocoöeHHOCTAMH. O jih b h h  nojib3yeTCH orpa- 
HHHeHHWM pacnpocTpaHeHHeM (1 0 - 4 5 % ), sacTo  no 
HeMy pa3BHBaeTc» jiH3apaHT (0 - 3 0 % ). TpeM oaHT *b- 
aaeT ca  och ob hw m  m HHepaaoM H HTepKyM yaycHoft 
4>a3w h e ro  coaepwaHHti 3Ha>iHTeabHO BapbHpyiOT o t  
25 ao  9 0 % .  KoaHHecTBeHHaa poab pyaHbix MiiHepa- 
a o B  H3M eHaeTca o t  5 a o  2 5 % .  X p o M iu n H H e a H a  
oöw hh o  cocTaB/ineT MeHee 1 % . B  He6oabiuoM  ko- 
aHHecTBe (a o  2 % )  M oryT  npncyrcTBy ioT  aHTHropHT, 
(JiaoronHT, xaopHT, öpycHT h xapöoHaT.

OaHBHH npeacraBaeH  KpynHbiMH cy6n30MeTpnMHbi- 
MH 3epH3MH, pa3MepOM 0,5-1 MM. 3epHa pa36HTbl MHO- 
roHHcaeHHbiMH TpemHHKaMH, Koropbie Bw no aneH b i toh- 
khmh xotaicaMH MameTHTa, an6o  aH3apaHTa c nonepei- 
HO-BOaOKHHCTWM CTpOeHHeM, H o  KpaHM 3epeH oaHBH­
Ha HHoraa HaöaioaaioToi oropoMKH, cao*eH H u e  yaan- 
HeHHbiMH HHaHBHaaMH aHTHropHTa. B  ap yr iix  caynanx 
no KpanM h  TpeiuHHKaM lepeH OTMeiaeTca saMemeime 
oaHBHHa KopHHHeBaTo-3eaeHi>iM HaanHrcHTOM h nroab- 
MaTWM aHTHropHTOM. B  cepiieHTHH-TpeMoaHTOBbix no- 
poaax nopifiHpoöaacTbi npeacTaBaeHw aHTHropHT-na- 
aHHrCHTOBblMH nCeBaOM0p<J>O3aMH no o aH BH H y (pa3M. 
ao  1,5 mm). D ceBaoM op4>o3u  hm ciot nuTHHCTyio ok- 
pacKy, npn stom HaannrcHTOBue arperaTbi oKpauicHw b 
KopHHHeBaTO-iejieHbifi ubct, a aHTHropHTOBue — b 3e- 
aeHbifl. O h h  HMeioT T0HK03epHHCT0e crpoeHHe. AHTH­
ropHT o6pa3yeT oneHb MeaKHe nroabMarwe hhahbuow  
c noao)KHTeabHbiM yaaHiieiiHeM, a muiHHrcHT npeacraB- 
aeH oneHb MeaKHMH naacTHHKaMH nenpaBHjibHOH cfjop- 
mw. n o  nepH()>epHH nceBa0M0p<{)03w Okpyweribi icaft-

Mofi, caoiKeiiHoii oojiee KpynHbiMH HroabHaTbiMH mian- 
BHaaMH aHTHropHTa. HHoraa orMeMaeTca nceBaoMop- 
<Jwoe 3aMeiueHHeM mcxo/ih w x  3epeH oaHBHHa, ripeHMy- 
uiecTBCHHo, KaabKHTOM npn ne3HaMHTeabHOH poaw aH­
THropHTa H HAAHHrCHTa.

B oaHBHii-rpeMoaHTOBbix nopoaax oTMeiaioTCü 
peaKHe moMCTpHiHbie 3epHa xpoMiunHHeanaa TeMHO- 
Gyporo ußeTa, MacTO c 'tepHWMH KaeMKaMH MameTHTa.

IpeMOaHT OÖblMHO HBJlfltOTCH AOMHHHpyiOlIIHM MH- 
HepaaoM HcaaraeT KaK nop<i>Hpo6aacTbi, Tax h, npeHMy- 
mecTBeHHO, ocHOBHyK) Maccy nopoaw. B ochobhom 
Macce nopoaw 3epHa TpeMoaHTa HaöatoaajoTco b BHae 
Cy6H30MeTpH*IHWX, lUiaCTHHMaTblX H IipH3MaTHHeCKHX
hhahbhaob, pa3MepoM Menee 0,3 mm. 3epHa o6umho 
MHCTbie, npo3panHwe hmciot oaHopoanoe noracaHHe. 
peaKO BoaHHCToe. B oraeabHwx ynacTKax HaöaioaaeT- 
cn napaaaeabHan opneHTHpoBKa yoaHHeHHUx hhühbh- 
Aob. B ueHTpaabHwx MacTdx OTHeraHBO Bwpa*eHHbix 
KpynHbix HHTepcTHUHft arperaTbi TpeMoaHTa HMeioT toh- 
K03epiiHCT0e CTpoeHHe (pa3Mep 3epeH 0,1 mm h Menee), 
a no hx nepH(J>epHH TpeMoaHT OTMeraHBO HroabqaruH c 
pa3MepaMH 3epeH no aaHHHoft och ao 0,3 mm. Hx nora­
caHHe Kocoe (cN g»22°), a BeaHSHHa asynpeaoMiieHHa 
Ng-Np»0,017, nponBaJitoToi aBoftHHKH. HHoraa TpeMo­
aHT o6paiyer Kean(j)HTOBwe otopohkh BOKpyr 3epeH 
oaHBHHa b BHae HroabMaTbix KpHcraaaoB, Koropwe opn- 
eHTHpoBaHbi nepneHOHKynJipHO k rpaHHuaM ojihbhhobhx 
3epeH.

nop4>Hpo6aacTOBwe 3epHa TpeMoaHTa HMeioT Taö- 

aHTHaTyio h HenpaBHabHyio (JwpMy, hx pa3Mep cocraB- 
a«eT ot 1 ao 5 mm. Hanöoaee KpynHbie nop<}>Hpo6aac- 
tw  Macro HacwmeHu tohkoh h Meaxofl BicparuieHHOc- 
ibio jepeH MarHeTirra. TloracanHe nop<)>Hpo6aacTOBwx 
3epen oöbiMHo HeoaHopoaHoe cyßdnoKOBoe, oTMeia- 
eTex hx nacTHMHafl peKpHCTaaaH3auH« h ae3HHTerpauiu 
Ha MeaKHe HHaHBHau KaK no Kpa*M, Tax h BHyrpH 3epeH. 
TpeMoaHT öecuBeTHuft, an6o OKpauien b öypoBaTbie 
TOHa, xapaKTepHbi sepna c aByMx CHCTeMaMH cnatihoc­
th  no (110) noa ymoM 56°, yroa noracaHiu cNg»25°, 
yroa 2V»-80o, OTMenaioTCJi npocTwe abohhhkh. Bo3- 
mo3KHo, hto TOHKOiepHHCTbifl arperaT TpeMoaHTa ochob- 
Hofl Maccw nopoaw o6paioBaJicü b pe3yabTare peKpHC- 
TaaaH3auHH Ha MecTe KpynHbix naacTHiecKH ae<t>opMH- 
poBaimwx HHAHBiiaoB. B  HaHÖoaee KpynHbix H3 hhx Ha- 
öaioaaioTC« 3epHa oaHBHHa, b BHae noHKHJiHTOBbix 
BKaioMeHHH. Ohh Taxace nacro HacwuieHW tohkoh h Mea- 
Koii BKpanaeHHOcTbK) JepeH MarHeTHTa.

B OCHOBHOH Macce TpeMoairra BcrpewaioTCJi aHTH­
ropHT, (JiaoronHT, xaopirr, 6pycwr h Kapöoiiar. Ahthto- 
pm- npeacTaaaeH cKpwTOKpHCTaaaHMecKHM npaKTHMec- 
kh H jo iporiHb iM  arperaTOM, b kotopom oTMenaioTC» 
iiaacTHHHaTbie h HroabHaTue HHAHBHabi, HMciouiHe ot- 
HeniHBoe noaoiKHTeabHoe yaaHHeHne. Oaoronirr peaoK, 
pa3Mep ero  nem yeK aocTHraeT 0,5 mm, HHoraa ao 1,0 
mm, OKpacKa caaöo-öypoBaTa», c naeoxpoH3MOM ao 
öecuBernoro. flBynpejiOMaeHHe Ng-Np»0,035. <t>aoro- 
iih t xapaKTepH3yerca noao)KHTeabiiwM 3H3kom 30hu, an» 
Hero xapaicrepHO Heoaiiopoanoe noracaHHe, OTMesaioT- 
cji nojiocbi naacTHMecKoro HiaoMa. Epycirr o6pa3yeT
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e a m iH H iiu e  MeiuyilK ii (pa3M. Menee 0,5 m m ), MacTO 
aeiJiopM HpoBaiiHux vnrHÖOM h OT.nHMaeTcs oTpiiuaTeab- 
HblM 3H3K0M 30Hbl. ÜO CnafiHOCTH pa3BHTbl IUI3CTHHM3-
Tbie HHflHBHUbi MarHeTHTa. KajibUHT BCTpenacTCH b oc- 
hobhoA Macce cpean 3epeti TpeMoaHTa b BHiie w m jiok, 

jih6o CKonacmift lepcH.
C  TpcMOJiHTOBbiMH arperaTaM M  o6u< iho  acco iiH H py-  

io t  pyaHbie MHiiepanw, KOTOpue MecTaMH » b j i r io t c »  
Beavu iiiM  MHHepajiaMH H H TepK yM yayca . O h h  BCTpena- 
eTC* B Biwe pa3JlHHHblX MO/lH(J)HKaUHM: O K p yn ib lX  3e- 
peH c pe iopö iipoBaH H W M  h KpasMH; to h k o A  BKpanae im o- 

cth . paccenHiioR b nopoae; a rp eraT O B  nenpaBHJibHoft 
(JiopMbi. B  arperaTax o tm c m o io to i TecHwe cpacTaHH» c 
6pvcMTOM, xjiopHTOM, H M eiom H M  auoM aabHo-öypue 
UBeTa HHTepiJiepeHUHH. H H o r a a yju iHHeHHbie h h a h b h a u  
xJiopirra cnanuoT KeJiH<j)HTOBbie KaitMbi BO K pyr KpyriHbix 
3epeH p y a m jx  M HHepanoB.

BepjiHTbi
BepjiHTbi no CBoeMy reoaorHHecicoMy noaoweHHio 

b pa3pe3e MaccHBa motkho pa3aeaHTb Ha m e  paiHOBHn- 
hocth: 1 )BepjiHTbi-1,3aaeraiouiHe b hw khhx ««ctjix  pa3- 
pe3a OÖblMHO COBMeCTHO C nHpOKCeHOBbIMH ayHHTaMH 
h 2)BepjiHTU-II BepxHHX MacTefl pa3pe3a. npiiypoHeHHbic 
k KOHTaxTV ynbTpaMa(J)HTOB h raööpoHAOB. BuaeaeHHbie 
pa3HOBHüHOCTH BepjiHTOB oTJiHHaKJTCJi TaioKe ocoöeH- 
hoctxmh neTporpatfiHMecKoro cocraBa.

Bep.iHTbi-1, 3aneraiowM e cpeaH  nnpoKceHOBUx 
ayHHTOB, oÖHapy^KHBaiOT xopouio BupaaceHHyio KyM y- 
jwTHBHyio crp y in yp y , HHoraa c noBum eHHoft pojibio 
HHTepKYMYnycHOH (J>a3bi ( o t  15% ao  50%), npH stom 
coaepiKaHHe KYMyjrycHUx jepeH  H3MeHseTCfl o t  85% 
ao 50%. O hh xapairrepm yioTCJi caeayiom HM  MHHepa- 
jiorHiecKHM cocraBOM o jih b h h  40-85%; jiH3apaHT ao  
10%; laiHHonHpoKceH ao  10%; TpeMOJiHT ao  30%, uinn- 
Heaiiabi < 1%; pyaHbie MHHepanu ao  10%. OTMenaeT- 
c» (jiaoronHT.

O jIH BH H  HMeeT CyÖH30MeTpHHHyi0, 3JUIHnCOH- 
aajibüyio h HaHOMop$Hyio u iecT H yroab H yio  <J>opMy 
(p H c.l, r). Pa3Mep cy6H30MerpHHHbix 3epeH cocraß- 
jmeT 0,5-1,5 mm, BU T H H yru e  3epHa no AAHHe ao cth -  
ratOT3 MM, npH  OTHOUieHHH a J IH H U  K UlHpHHe OT 2/1 
ao 4/1. yaaH H eH H ue 3epHa p acn o a a ra io T o i cyöna- 
pajuieabHo, n p n a a B a *  aH p eK T H B H o cT b  b nopoae . B 
ojiHBHHe xopouio nponBajieTo i cnaftHOCTb no (010), 
opHeHTHpoBaHHaii coraacHO  aaHHHUM  rpaHUM iiäho- 
MopijiHux 3epeH. X a p a rre p H O  oaH opoaH oe noraca- 
Hue, peaKo OTMeqaeTC« cy66a0K0B0e. O j ih b h h  b  Bcp- 
JiHTax, b OTaHHHe o t  ayHHTOB, HMeeT ö o aee  *eae3H- 
CTbifi cocTaB (16-21% F a )  (Ta6 ji. 1). Flo  nepn(J>epHH 
H TpeiUHHKaM BHyTpH 3epeH OAHBHH3 pa3BHBaiOTCII 
TOHKHe k h a k h  nonepeiHO-BoaoKHHCToro neTeabwa- 
Toro aH3apaHTa. B u e m p a j ib H b ix  wacTdx t3 k h x  *h -  
aoK OTMenaioTCH u iH yp oBH aH ue  B u aeaeH H »  M arH e­
THTa. HH oraa jiM3apanT oöpa3yeT nojiHbie nceBao- 
Mop<j)o3bi no oaH BH H y b BH ae  cy6 n ap a aae ;ib H b ix  
»unbHbix arperaTOB. BoaoKH H C Tue 3epHaaH3apaHTa 
orjiHHatoTcsi OTpHuareJibHbiM yaJiH iieiiM eM  n xapaK- 
repH3yiOTC)i oneHb HH3KOH *e ae 3 H cro cT b io  (t3 6 a . 1).

lOiHHonnpoKceii Bceraa HMeeT KcenoMopijiHyio <J>op- 
My 3epeH (pa3M. ao  2 mm) h BbinojiHneT HHTepCTHUHH 
M e *a y  3cpH3MH ojihbhh3 (pnc. I,  r). O h  OKpauieH b 6y- 
poBaTue TOHa. XapaKTepHa coBepmeHiiaa enaÜHoeTb no 
npH3Me. 1 Io  onTHMecKHM CBoflcTBaM (c N g » 3 2 - 4 0 °, 
2 V » + 3 0 °) h no XHMHHecKOMy cocraßy  (Ta6a. 1, o6p. C- 
38-218,8) KjiHHonnpoKceH COOTBeTCTByeT nmKOHHry 
BUCOKO MarHe3HaabHoro cocTaBa (En= 71-75% , Fs=25- 
2 6 % , W o= 0 ,5-3% ). (Tperep, 1980), KaKHX-an6o bto- 
Phmhux HiMeHeiiHü no HeMy He Ha6jiioaaeTca.

B H H Tep K yM yayce  BeayuiHM MHHepajiOM »B ju ie T c»  
TpeMOJiHT, M ejiK03cpnncTbie  a rp eraT b i K o ro p o ro  noaiio- 
cT b io  3anoaH D ioT  aoBO JibH O  o6i> eM Hue npoine>Ky rKn 
Me*ay 3epHaMH oaH BH H a (ao I ,0 m m h  6 o a e e ). Pa3Me- 
p u  OTaejibHbix 3epen TpeMOJinra b n p eaeaax  0,1 -0,2 mm. 
B 6 o a e e  y3KHx ysacTKax HHTepcTHUHö TpeMOJiHT o6pa- 
3yeT meTKOBHAHue, HroabnaTbie arperaTbi c  p a jM ep a-  
mh OTaejibHbix 3epeH n o  yaaH H eH H io  a o  0,3 mm, HMeio- 
iu h x  Kocoe noracaHHe (cNg»23°) h aBoßH H KO Boe CTpo­
eHHe. Hiioraa O TM eM aerc* saKOHOMepHaa cyö n ep n e H -  
aH KyaxpH a ii opH eH TH poBKa yzuiHHeHHWx H H aH BH ao B  n o  
OTHOUieHHH) K ipaH H U aM  HHTepCTHUHH, C OÖpaJOBaHHeM 
KpyCTH(J)HKaUHOHHOfl C TpyKT ypU . f lo  COCTaBy 3TH Tpe- 
MOaHTbl OTaHMaiOTCÄ OT TpeMOAHTa B ayHHTaX BbICOKOß 
raHH03eMHCTOCTbK), *eae3HCTOCTblO H meaOHHOCTblO, 
a TaioKe no H H ^ eH H o fl M arH e 3 H aab H o cru o  (T a6 a . 1). A r ­
peraTb i TpeM oaHTa b H trrepcTH iiH iix  o ö u h h o  H acu m eH b i 
T O H K oaH cnepcH o ii BKpanneHHOCTbKi MarHeTHTa, a hx 
ueHTpanbHbie n ac rH  Bb in o aH eH u  CKpbiTOKpHCTajuiiiMec- 
KHM npaKTHMeCKH H30Tp0nHUM XAOpHTOM, 3Keae3HC- 
TOCTb K o ro p o ro  B0 3 p acraeT  n o  cpaBH eH H io  c  xaopHTOM 
H3 ayH H TO B (T a6 a . 1).

LUnH H eaH abi n p e a c ra B jie H u  oKpym biM H  3epHaM H, 

p a 3M epoM  M eH ee 0,5 m m . O h h  h m c io t  n epH b ifi u b c t ,  

B ca ea cT B H e 3aMemeHH>i h x  MarHeTHTOM. O a H a x o  OTMe- 

M aio T ca  3e p n a ,  n p o c B e n H B a io u iH e  b u e i r r p a a b H u x  n a c -  

THX TCM H O-BH UlH eBblM  UBeTOM. OHH OÖbIHHO npH ypO - 

Meubi k  HHTepcTHUHJiM h n o  CBoeM y c o c r a B y  oTBenaiO T 

a ju o M o m n H H e a n M  (T a & n . 1) , H H o r a a  O TM enaiO TCJi 3e p H a  

H BH yTpH  o aH B H H a, K O T O pu e, BepOHTHO, CO O TBeTCTBylOT 

xpoMiunHHeaxM.
P y a H u e  MHHepanu b o r a e a b H u x  ynacreax HHTepicy- 

Mynyca npeoöaaaaioT, caaran npowwiKH wm noaHoeTbK) 
3anojiH)M aocraTOHHO oG teM H bie HirrepcmuHH (oTfleab- 
Hue naacTHHMaTue 3epHa hah MeaK03epHHCTue arpera­
Tbi). B BHae tohkwx npo)KHjiKOB ohh pacceKaioT 3epHa 
KaHHOnHpoKceHa, caaraeT y3KHe ahh30bhahuc o6oco6- 
aeHHx b  Macce nopoabi. MarHeroTU no CBoeMy cocra- 
By He übjisiotcii oaHopoflHUMH h, OHeBHAHO, orpa>Ka- 
iot pa3Hue renepauHH (Ta&n. 1). C pyaHUMH MHHcpana- 
mh b HHTepcTHUHJix TecHO accouHHpyeT (fiaoronHT, pai- 
Mepu neuiyeK icoToporo cocTaBadicrr a o  1,0 mm. Ok- 
pacKa (JiaoronHTa CBerao-KopHHHeBa» c aneoxpoH3MOM 
ao 6ecuBeTHoro.

BepjiHTbi - II,  npHyponeHHue k KOHTaicry c ra66po- 
HAaMH, TaKJKe HMeiOT OTMeTAHBO Bbipâ KeHHyfO KyM y-  
a sT H B H y io  CTpyKTypy, oaHaxo b s th x  nopoaax KyMyayc- 
iia« cfiaia npeacraBaena KaK 3epHaMH oaHBHHa, TaK h kjih- 
iiorinpoKceiia h cocTaBasei ~ 70%. MHtepcTHUHH cao-
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WeHbl TpCMO/IHTOM, 8HTMTOpHTOM H MarHCTHTOM, Ha 
AOJ1K) KOTOpblX npHXOAHTCÄ AO 3 0 % . KoJlHHeCTBeHHO- 
MHHepajlOIHMeCKHfl COCTaB BepjlHTOB: OJIHBHH ~  2 0 % ; 
KJIHHOnHpOKCeH -  5 0 % ; TpeMOJiHT -  I 5 % ;  aHTHTOpHT ~  
1 3 % ; pyaHbie Mmiepajiw -  2 % .  ÜTMCMaeTC* (jxnononHT.

O jihbhh HafijHonacTC» b BHJie oKpynib ix, nojiHro- 
najibHbix, HHoraa rHnHjiH0M0p<})HWX uiecTHyrojibHbix 
3epcH, pa3MepoM 1-2 mm. Cjiaßo npoHBjmeTC* cnaft-
HOCTb no ( 0 1 0), OTHOCHTCJlbHO KOTOpOfl OTHeTJIHBO IipS- 
Moe OAHopoAHoe noracaHHe. 3epHa ojiHBHHa Bbiae/is- 
io tc ji cßoefl np03paHH0CTbi0 h spKofl HHTep<t)epeHUH- 
OHHOÜ oKpacKofl (N g-N p»0 ,035), 2 V»-85 °. F lo  xhmh- 
wecKOMy cocTaBy ojihbhh b s th x  BepjiHTax xapaKTepH- 
3yeTCH HaHÖoJibuieft *ejie3HCTOCTbK) h o th o c h tc «  k 
XpH30JlHTy C COACpXCaHHCM (JiaJUlHTOBOit COCTaBJlHKJUleß
(F a )  2 2 %  (Ta6ji. 1). E ro  3epHa pacceKaioTc* mhoto- 
HHCJieHHbiMH TpeuiHHKaMH, KOTOpbie BbinojiHeHM Mar- 
HeTHTOM c 06pa30BaHHeM neTejibMaToft CTpyKTypw. 
)K h jik h  MarHeTHTa sacTO conpoBowaaioTcii t o iik h m h  
oTopoMKaMH H3 jiH3apflHTa, HMeiouiHMH nonepenHO- 
BOJioKHHCToe CTpoeHHe.

K jiH H onH poKceH  oöpa3yeT  cyÖH30M eTpHHHwe, 
T aÖ JiH naT w e  h npH3M3THHecKHe 3epHa (pa3M. 1-2,5 
MM). B  OTJIHMHH OT 3epeH OJIHBHHa OHH HMeiOT 6ypo- 
BaTyio OKpacKy, HacTO nxTHHCTyio. XapaKTepna co- 
BepuieHHa« cnafiHOCTb no (1 1 0 ) h ( 100 ). B  nonepen- 
hwx cpe3ax yroji Meacay TpeuiHHKaMH npH3MaTHnec- 
Koii cnaüHOCTH cocTaBJixeT 8 7 °. X apa irrepH W  TaKace 
cjieayiomHe orrrH iecK H e cßoftcTBa: yroji 2 V » + 5 8 °, 
yroji c N g » 4 0 °,  N g-N p»0 ,028 . no onTHHecKHM cboh- 
CTBaM h XHMHiecKOMy cocTaBy (TaÖJi. 1, o6 p. C-17- 
129) KjiHHonHpoKceH cJia60*ejie3HCT0M y aH o n cH ay  
(E n = 4 7 % , F s = 7 % , W o = 4 6 % ) (T p e re p , 1980). fljm  
Hero xapaKTepHO oaHopoflHoe noracaHHe h OTMena- 
■otcji npocTwe abohhhkh. HHoraa TpeuiHHKH b 3ep- 
HaX KJIHHOnMpOKCeHa BWnOJIHeHW 3KHJIK3MH tohko- 
üHcnepcHoro MarHeTHTa, K0T0pbifl T aK *e  M O *eT 060- 
C06j|«TCH BAOJIb TpeiUHHOK CnaÜHOCTH.

TpeM O JiHT  npeACTaBJieH , npeHMymecTBeHHO, MeJi- 
khmh 3epHaMH (pa3M. MeHee 0,1 mm). BoKpyr KyMy- 
jiycH w x 3epeH ojiHBHHa TpeMOJiHT o6pa3yer mohomh- 
HepajibHbie KejiH<t>HTOBwe o top o hkh  (Mom HocTbio ~  
0,25 mm), b Koropwx yojiHHeHHwe nrojibnaTue hhah- 
BHAU TpeMOJIHTa OpHeHTHpOBaHW CyÖHOpMajIbHO K rpa- 
HHuaM 3epeH. BHyTpeHmm nacTb HHTepcTHUHH Bwnoji- 
HeHa TpeM0JiHT-aHTHr0pHT0BWM arperaTOM, b kotopom 
TpeMOJiHT o6pa3yeT Me/iKHe HrojibHarue h luiacTHiina- 
Twe hhahbhaw , HepeaKO opneHTHpoBaHHwe K UeHTpy 
HHTepcTHUHfl. TpeMOJiHT HaöjnoaaeTcn TaK>Ke b BHae 
HenpaBHJibHux no <)>opMe ruiacTHHHaTux hhahbhaob 
(pa3M. 1-1,5 MM), KOTOpwe OÖOCOÖAfllOTCJI B HHTepCTH- 
iihxx. O h h  o ö u h h o  iiacw m enw  tohkoH BKparuieHHocTb 
MaraeTHTa, nnn h h x  xapairrepHM cjieayiom He CBOHCTBa: 
cNg»22°, Ng-Np»0,020. I~lo XHMHHecKOMy cocTaBy 
(Taöji. 1) cooTBeTCTBykjt cjia60*ejie3HCT0My rpaMMa- 
THTy (Tperep, 1968).

A h t h t o p h t  b BepjiHTe, Hapnay c TpeMOJiHTOM, npea- 
CTaBJWeT OCHOBHyiO HHTepCTHIIHOHHyiO MHHepajIbHyK) 
<J>a3y. O h  HaöjiwaaeTc« b BHae TOHK03epHHCT0ro nojiy-

H3orponHoro a rp e ra T a  (H M e io m e ro  TeMHo-cepyio hh- 
Tep(f>epeHUHOHHyio O K p acK y ), cpean  KOToporo oTMewa- 
k jt c ji MejiKHe nemyfiKH xjiopHTa, OTJiimaioiuHeca Gypo- 
BaTbiMH aHOMajibHWMH UBeraMH HHTeptjiepeHiiHH. X h m h- 
h c c k h H cocTaB aHTHropHTa He OTJiHHaeroi ot TaKOBoro 
b jiyH H  rax  ( r a ö j i.  1).

PyaHbie MHHepajiu o öocoö jh iio tc» , rjiaBHWM oöpa- 
30M, B HHTCpCTHlUUIX, B BH/ie TOHKOfi BKpaiUieHHOCTH, 
oTiiejibHwx iepeH , arperaTOB b TecHofi a c c o iw a m iH  c 
TpCMOJlHTOM, aHTHropHTOM H XJIOpHTOM. B HHTepCTMlXH- 
xx TaK*e  oTMenaioTCJi eAHHHHHbie HemytiKH <{ijioronn- 
Ta, oKpameHHwe b eBeTJio-KopHHHeBwe Tona h ruieox- 
poHpyiomHe noHTH a o  6ecuBerHbix

B bl BO AM
B pe3yjibTaTe AeraJibHoro neTporpa<t>HHecKoro ray- 

'leiiMd cpeAH pyaoBM em aiom Hx yjibTpaMaij»fTOB K hh- 
ram cKoro ruiaTHHO-MejiHo-HHKejieBoro MecTopoKAewm 
yCTaHOBJieHW  OCHOBHbie pa3HOBHAHOCTH.

/(yHHTbi h  n n p o K ce H O Bu e  jiyH HTW  xb jvd o tc ji nepBHH- 
HblMH no po aaM H , o ßp aW BaB lU H M H C S l npH  KpHCTajUIH3a- 
uhh  yjibTpaMa(J)HTOBoro p a c rL ia aa  O h h  orjiHHaicrrcx cbo­
hm CBe)KHM OÖJIHKOM. f lo p o f lw  HMeiOT OTHeTJlHByiO Ky- 
MyjiHTHBHyio crp yK T yp y , rae K yM yn ycH a* (J>a3a npeacTaB- 
JieHa CyÖH30MeTpHHHblMH H ninHilHOMOp<))HWMH 3epHa- 

MH OjiHBHHa. HHTepcTHUHH  BbUlO jlHeHW  KJIHHOIUipOKCe- 
hom, TpeMOJiHTOM h  pyflH M M H  M HHepajiaM H . Pe*e B HHX 
O TMeHaKrrcx xjiopHT, 6 p ycn T , (ju io ron H T  h T0HK03epHH- 

CTbifi n o jiy io o T p o n H w fi cepneHTHH.
CepneHTHHH3HpoBaHHue ziyHHTW h anoayHHTOBbie 

cepneHTHHHTw  jiH 3 ap aH T 0 B 0 ro  co craBa  xbjuiiotcji HaH- 
6ojiee pacnpocrpaHeHHWMH nopoaaMH O hh, OHeBHOHO, 
0Öpa30BaJiHCb b pe3yjibTare “ Mxncoro” , aBTOMeTacoMa- 
THHecKoro npouecca, noTroM y b hhx xopomo coxpami- 
eTCH H cx oaH as K yM yjM TH BH ax  mh k pocTpyKrypa. IlpH 
3TOM no nepBHHHWM KyMyjIHTHBHblM 3epHaM OJIHBHHa 
HHTeHCHBHO pa3BHB3eTCX neTeJIW aTWÜ JlH3apÄHT ao HX 
noJiHoro nceBüoMop({iHoro laMem eHH», c coxpaHeHM- 
eM hcxoahwx icoHTypoB. HHTepcTHUHH BunojiHxioT ar- 
peraTw H3 MarHeTHTa, TpeMOJiHra, xjioptrra, <}iaoronHia, 
öpycHTa, co  3HaHHTejibHUM H KOJiHHecTBeHHUMH BapHa- 
uhxmh. UeHTpajibHyio nacrrb H H repcn iuH ü o6whho cia- 
raiOT MejiKHe cyöwoM eTpHHHbie 3epna TpeMoaHTa, a hx 

nepH(|)epHK) -  hh ah bh jiu  xjiopHTa, aHTHropHTa h 6pycw- 
ra . M acro HHTepcTHUHH B u n o jiH e H W  K pynH U M H  Heuiyfi- 
k3mh 4u ioronirra, HMeiomiiMH KceHOMop<))Hyio (fiopMy
H, KOTOpbie OÖUHHO HHTeHCHBHO ae(j>OpMHpOBaHy H3- 
thöom. H H oraa  b H H TepcTH U H xx BCTpenaioTcs 3epHa 
KJiHHonnpoKceHa.

A n o jryH H T O B w e  cepneH TH HH Tbi cMemaHHoro cocra- 
Ba, H, H3CTHHHO, CCpiieHTHHH3HpOBaHHWe ayHHTbi C aH- 
THropHTOM Taiuxe xBJuuoTCx pacn p ocT p aH eH H U M H  pa3- 

HOCTHMH. Hx 0Öpa30BaHHe, OHeBHJIHO , O Ö yC JlO BJieHO  

aju ioM eTacoM aTH H ecKH M  M eTaM op())HHecKHM H npouec­
caM H , KOTOpwe cn o c o ö cT B O B a jiH  nepeKpHCTa_x"iH3auHH 

n o p o a  c  oöpaioBaim eM  aHTHropHTa na M ecTe .miapflH- 
Ta. "> to t npouecc n p o x BH Jicx  o n eH b  HepaBHOMepHO, o 
neM cB K aeT e jib C T B y io  3HaHHTejibHbie Bapn a iiH H  b nopo­
a a x  KO JiHHecTBeHHUx cooT H O m eH H ü  am apflHTa h  aHTH-
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ropirra. B pe iy jib T a re  nepeitpH CTajim nauH M  npoHcxoüHT 
naciHM Hoe p c fly u H p o e a H H c  h c x o ü h o O  K yM yjiH TH Bo fl 
crpyKTypbi, yHHMTO*aK)TCJi k o h tvp m  h cx o ah m x  lepeH 
ojiHBHHa. B T3KHX cepneim iH irrax w rrepcTH UH H , b mchb- 
uiefi M ep e , cjtow eH b i tpeM O JiH TO M  h (Jm oro m iT O M , b

B o ip a cT ae T  ponb xjiopm-a, G p ycH Ta, aH TH ropH Ta, nacTO 
b TecnoM cpacTaiiHH c py/iHbiMH M H iiepajiaM H .

CepneHTHHHTbi aHTHropHTOBoro cocTaBa sb jt ju o t c ji 
noJiHocTbio nepeKpHCTajuiH30BaHHbiMH nopoaaMH. O h h  
BCTpe'iaioTCJi, cpaBHHTejibHO, pe/iKo m c jio jk c h m  arpe-

_  o 
S » o  *  a  3 
| |  &
£ s ,§

reonorn-
Mecican

KonoHKa
KpaTKan neTporpa4>M<iecKafl xapairrepMCTMKa

127.0-

134.0-
135.0—

cx  
cx  ? x  
dx dx

H HTepBan cnomeH s ochobhom  anoflyHMTOBWMn cepneHTHHUTaMU nn3apanTOBoro cotrraBa. 
Heßonbwoä ofrbeM aaHUMaioT anoflynuToabte CepneHTHHHTbi nHsapflMT-aHTMropMTOBoro 
cocTaea XapaKTepHO Bb icoKoe conepxaHneM MHTepKyMynyca 30-40%, cnow eH H oro  
aHTMropMTOM, 6pyCMTOM, pyflHbIMM MMHepanaMH, TpeMO/lHTOM

141,3-

M eTacoM aTM ^ecKne nopoflbi s  BepxHefl Macrrn paspe3a ohh hm siot xnopMT-aHTHropMT- 
«ap6oHaTHbiH c o c ra B , BHM]y - c)>noronHTOBbiH

150.0-

160.0-

dx dx  
dx 

dx dx

dx <!x 
dx 

«X  dx

B BepxHeft MacTM MHTepBa/ia HaönioflaioTCH aHTnropHTOBbie cepneHTHHMTbi, HepeflKO 
< a p 6 o H a T H 3 H p o B a H H b ie  Ohm  c m b h h io tc h  jiH 3 ap flH T O Bb iM H  a n o fly H H T o s b iM H  
cepneHTMHWTaMM XapairrepHO  Bb icoKoe coflepwaHM e HHTepttyMy/iyca (ro 40%), cocT onm ero  
B  OCHOBHOM H3 aHTMTOpMTa, TpeMOHHTa H pyflHblX M HHepanoB OTMenaeTCH (JjnoronMT

168.4- 
170.0-

175.5-

186.7-

192,7'

197.5-

204.2-

210.5-

218.8- 

223,0-

AM(|>M6onOBbie nopoflbi

dx dx 
dx dx  

« x  
dx dx 

dx 
dx dx

B  A3HHOM H H TepBa jie  BCKpblTbl m aBHblM  OÖpaaOM anOflyHHTOBbie CepneHTHHHTbi 
aHTvtropMToebie c H eöonb iuo* f lo n eü  cepneHTMHMTOB jiMsapflMTOBbix OTMeMaeTCH BbicoKoe 
c o f le p w a H H e  H H T e p n y M y n y c a  ( a o  40%), c o c T o a m e r o  n p e H M y m e c T B e H H O  h s  
TOHKoarperaTMBHoro aHTwropMTa m pyflHbix MHHepanoB, OTMesaioTCH xjiopht, (t>noronnT, 
KapÖOHaT, TpeMOflMT.

O noronnTosb ie  nopoAu

±1 Xd
xd

±1 xd 
xd

B  BepxH eü  nacTM Ha6m o/;a ioTcs nnpoKceH O Bb ie flyHHTbi cepneHTM HHSHpoaaHHbie 
(nn3apflM TO Bbie) Ohm CMeHdioTCH anoayHHTOBbiMM cepneHTHHMTaMM. Coflepm aHM e 
H H TepryM ynyca aoxoam t ßo 45% B ero  cocrraBe paBHOL(eHHbi aHTHropHT, TpeMO/iMT, pyflHbie 
u H H e p a jiu  BcTpena ioTcs icnnHonnpoKceH, xnopMT, 6pycnT, ifcnoronMT

Xtpm X  rpM 
X tpm  

X tpm X-rpM 

-id -id 
xd

X-rp« Xtpm 
X tpm

B MHTepeane b c k p u tw  onMBMH-TpeMOJiMTOBbie nopoflw CQAepxoHMe CBe)Kero onMBHHa He 
npeBbiujaeT 10% B  ßonbtuHx KOJinnecTBax Ha6ni«flaeTCH TpeMojiHT (ßo 45%), KOTopbiü 
naim ercn Be/jy^HM KOMROHeHTOM HHTepKyMynyca (ero coAepwaHMe 45-60%). OTMenaioTCfl 
Tanxe aHTHropHT, pyflHbie MHHepanbi, wiMHonnpoKceH h (JjnoronMT CpeflH ojihbhh- 
TpeMonMToabix nopoA Ha rnyöMHe 218,8 m, OTMeseHbi Bepnvrrbi cepneHTHHH3MpoBaHHbie 
(coflepxaHne loiMHonnpoKceHa 10%)

230,0- CKapHHpOBaHHbie MpaMOpbl

v •
IC  IC C X  C X ? X  ? X dx dx xd

xd
- TpM

-  TpM r r ^ r

P mc 2. <t>pamcirr ncTporpa4>HMccKoro paspcia no ckb<dkhhc Xs 38.
1 ’/iyHHTi»! cepneHTHHH3HpoBaHHbic (jm3apAMTOHwc); 2-cepncnTMiinTbi an0iiyHMT0Bbie(nH3ap^nT0Bbie); 3-cepneHTHHHTbi ano- 

jyHifroBbie ( -aHTMropmoBwe); 4-cepneHTMHMTbi airrMmpirroBbic; 5-BepJiHTbi ccpnetrrHHM3MpoBaHHbie; 6-0^MBMH-ipeM0-
MTOBbic nopoAbi; 7-MCTacoMaTHHecKHe 06pa30BaHH«; 8- cKapHMpOBaiiHhieMpaMopu.
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Taöjimia 3. Pacupe/iejieiiHe ru iaTm ioH /ioB h 30Jiora b yjihTpaMarfiHTax KmirsiucKoro M accH Ba  (r/r)

1 lopojlbl
Pt Pd Pt+Pd Au

min X mux min X max min X max min X max
AyHHTbl (6) 0,29 0.38

O.Oft 0,44 0.53 0.67
0,14 0,90 0,83 1.05

0,19 1,31 0,05 0.09
0,06 0,20

/ly um ki
CCpilCHTHHMJHp. (32) 0,10 0.28

0,14 0,77 0,15 0.39
0,17 0,88 0,27 0.66

0,29 1,65 0,01 0.06
0,04 0,19

C e p n en rH iiif ih i 

nH3ap;iHTom.ic (35) 0,11 0.48
0,35 1,83 0,15 (L57

0,25 1,03 0,26 1.05
0,56 2,86 0,04 0.12

0,07 0,39
CcpilCHIHHIITbl 

BHTHropHTOBbIC (28) 0.18 0.59
0,30 1,63 0,23 0.78

0,51 2,97 0,41 1.37
0,78 4,60 0,03 0.15

0,11 0,58
P er . on-aHTHi opwT. 
nopojibi ( 1)

7,01 5,42 12,43 0,75

llpHMCMaiiHC H CKüfiKax -  KOjiH'iccmo npofi H jiiavcHaTcyic cp e jw ero  in a n e n »*  ( x ) iiaxoaHTCH BC,iH‘iHiia c ra iu a p n im o
01 KJIOHCHHS.

raTOM HHilHBHilOB BHTHTOpHTa, paiJIHMHblX MO;iH(J>HKa- 
UHÜ B  HHX OÖbl'IHO Iip inuaKH HCXO/1HOH KyMyjIHTHBHOH 
CTpyKTypu MacTo yiiH>iTo>KeHbi b tophhhoh nepcKpnc- 
Ta.ui männert. B  aHTHropHTOBbix cepneHTHHHTax tacTO 
npucyTCTByicrr KapöoHaT h x^opHT.

B  Ka'iecTBe HJuiwcTpannn nocjiejioBaTejibiiott cMe- 
Hbl pa3JlHHIIblX paiHOBHflHOCTefi yjIbTpaMaiflHTOB h ac- 
counnpytouiHX c hhmh riopaa npuBejeM  4>parMeiiT neT- 
porpa(})HMecKoro p a jp c ia  no cKBa>KHiie 38 (pnc. 2).

JleTajibKbiM Hccjic/iOBaHHeM ycTaiioB-ieiio, h to  Heo- 
fliiopoflHoe paciipcaejieHHe ruiaTHHOHiioB h 30Ji0Ta b 
yjibTpaMaij)i(Tax KuHrauicicoro MaccHBa (Taön. 3 ) 3aBH- 
c h t  o t  CTeneHH hx MeTaM0p4>0reHH0i 0 npcoöpa30Ba- 
HH* (McpHblLUOB H flp., 2001).

HcxoÄHbie KyMy.iüTHBHbie üyHHTbi xapaKTepH3yioT- 
c*  noBbiuieHHbiMH coaepiKaiiHiiMH P t h Pd, npH hx mh- 
HHMajibHbix BapnauHdx. B  hhx OTMeHaeTC* cymccTBeH- 
Hoe npeoö.naaaHHe Pd itaa Pt. KoHucHTpamisi A u  b HeH3- 
MCHCHHbiX nepBHHHbix flyHHTaX OKa3blBaK)TCH nOBblUlell- 
HbiMH 0TH0CHTe.TbH0 (})OHOBoro coaepa<aiiHfl MeTaruia b 
yflbTpava(|)irrax.

B  pe3yjibTaTe aBTOM eTacoManm ccKHx np oueccoB  
npoHCxoüHT oCpaioBaHHe Ha MCCTe ayHHTOB jiH3ap- 
JIIlTOBblX cepneHTHHHTOB, HTO T aK *e  CIlOCOÖCTByeT 
cymecTBeHHOMy nepepacnpenejieH iie  luiaTHHOiiüOB h 
30Ji0Ta. B  cepucHTHHHJHpoBaiiHbix ayHHTax OTMcna- 
eTc* yMeHbUJCHHe cpenHnx cojiepxcaHHfi P t, Pd , A u
H, OAHOBpeMeHHO, HX yBeJiHHeHHe B /IHjapmiTOBblX 
cepneHTHHHTax. n p n  3tom MHHHManbHbie coaepw a-  
hhji P t h Pd  b 3th x  nopoaax  onycK a ioTca  a o  o a h o io  
yp o B iis , b TO *e  BpcM * hx MaKCHMaJibHbie coaepw a- 
HHJI B JIH3apAHT0BblX CepneHTHHHTax 3HaHHTeJIbHO 
B03pacTaK)T. B  np ouecce  JiH3apziHTH3auMH ayHHTOB 
BapnauHH co itepw aiiHH  n/iaTHHOHiiOB c raHOBOTcx 60- 
Jiee  3H3HHTejibHbiMH, a TaKiKe OTMcnaeTca BbipaBiiH- 
BaHHe cpeaHHX coaepttaHHH P t h Pd.

AanoM eiacoMaiHHCCKaa cepnenTHm nam w , c oöpa- 
30BaHHeM cyw ecTBem io  aH TH iopm oBUx  cepnenraiiH- 
t o b , cnocoöcTByeT ;iajibHCHUieMy iiepepacnpeaejieHHio 
MCTarmoB c B03pacTanneM BapnauHü HX COiiCp/KaHHfi. 
n p n  3T0M OTHeTJIHBO ripOflBJlfleTCH TeHÄCHUHH K yBejiH- 
H eH H io  cpey jH H X  c o a e p x c a H H fi Pt, Pd h Au.

MaKCHMaJibHbie conepacaHiui ruaTH iio im oB h 30J10- 
Ta oTMeweiibi b  p e r e H e p n p o B a H H b ix  o ju iB H i i - a ir r i i r o p H -

TOBblX nopoüax, (JlOpMHpOBaHHe KOTOpblX CB*3aHO c 
nporpeccHBHbiM xapairrepoM MeTa.Mop<{iH3.Ma aHTHropn- 
TOBblX cepneHTHHHTOB B JlOKaflbHblX 30HaX.

TaKHM  0Öpa30M yjibTpaM a(J)HTbi R n n ra u ic K o ro  Mec- 
TOpO/K/lelfHH lie  HBJKHOTC* OAHOpO/IHblMH 0Öpa30BaHH- 
*m h. Hx C TpyKTypno*m H iiep an o rH H ecKHe 0C06eHH0CTH, 
a  TaKJKe p a cn p e a e jie H H e  b h h x  6 jia ropo ;u iO M eT a jibH oro  
opy/ ienenn* onpeaejiaKTTcs yc jio b h äm h  K pH crau u n au H H  
,m (t)(|)epeH im poBanH oro  y j ib rp a o c u o B iio ro  M arMarnnec- 
Koro p a c ru ia B a  h n o c jie jiy to n iH M H  iieoiinoKpaTHbiwH 
M eTaM op(J)o reH H b iM H  n p e o ö p a io B a n H ü M H  n o  cbohm 

CTpyKTypHW M  npH3H3K3M, HajlHHHlO OTHCTJIHBOfi Ky.My- 
JlUTHBHOfi CTpyKTypb l, M3CCHB yjlbTp3M3(|)HT0B, OHeBHJl- 
ho, » B jo ie ro i  m n a 6 H c c a ib H b iM  tc jio m , ci|>opMHpoBaB- 
iiihm ch Ha ne3HaHHTejibHbix rnyÖ H H ax h , BepoüTHo, »b- 

JIDIOIUHMCA KCepjIOBOft ({» IX H eß  KOMaTHHTOBOfl BVJlKaHH- 
HecKofl cepHH Oh HM eeT oseHb cxoiKHe n e p rw  c rana- 
ÖHCcajibHUMH yjibTpaM aiJm raM H  BaJiTHHCKoro t iu n a  (Ko- 
M3THHTbl H . . . ,  1988).
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