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EHOTHT OT CTpeJI4aHCKH51 nnyToH, 
CnlUHHCKa CpeJI.Ha· ropa 

1 flpeiJnpURtnlle 3a zeo</JU3li'IIW U3CAeiJoaHtUl U 2e0AO:JICKO 
Kapmupane, 1505 Coi/JuR 
2 TeoAozu<~ecKu uHcmumym, 1113 Co<jJuR 

M. Russeva, L. Grozdanov - Biotite from the Strelca Plutc•n. Real Sredna Gora Mountain. 
The Stre1ca pluton comprises varying in composition granitoids with distinct symptoms 
of contamination in the northern peripheral zone. The rocks are affected by postmagmatic 
re-working particularly wel l expressed in the central parts . Biotite is principal fernie mi· 
neral in the contaminated faci es and in the more internal paris whi le in the central zone 
its participation is insignificant. The formation of biotite is re lated to the postmagmatic 
stadium . This mineral is characterized i n detai l in the contami nated facies and the transi · 
tiona\ zone of the pluton. Both samples of biotite studied show high Fe content (Fei (Fe+ Mg) 
is 0 .65 and 0.8 1 respective ly) and AI content (is tonite-si derophylli te molecule is -50 ~0 ). 
!<-content is partially low. Density is 3.04 and 3.08, respectively. 

Dominating pol ytypic modification is 1M. According to X -ray data b0 is 9.229 ± 
0.003 A and 9.214±0.003 A a nd chemical data computation gives 9.232 and 9.214 A­
the difference of 0.041 A for biotite from the trans itional zone is explained by lower pres­
s ure during the late stages of postmagmatic re-work ing of the p luton The ratio Al/ (A I+ 
A\g+ Fe+ Si)- 23.19 and 24.26, is typical of low temperature <1nd medium with low I<.· 
potential. J<..+ Na/ Al for both samples is 0.45 and suggests hig her aci dity. The same sense 
have the values of 2Fe20 3+ Fe0/(2Fe2 0 3+ FeO+ t>1gO) - 88.89 and 91.43. 

YBo;:J; 

CrpeJJtlaHCKIHIT. n J1)'TOH e H3rpa..QeH OT .npe6HopaBHOl\·tepH03bpHeCTI! rpaHo..Q ~IO· 
pHTII, .nsycmo)leHH rpaHHTH H rp y6o3bpHecnl .no nerMaTOJI.ilHI! M)'CI<OBHTOBI·I 

rpa HHTH. fpaHOAHOpHTHTe H3rpam.naT CeBeplHITe np II KOHTaKTHH tJaCHI, K3TO Ha 

!Of nocreneHHO npeXO:>I<,llaT B .llBYC.TIIO..QeHH rpaHHTH, KOHTO OT CB05l CTpal·la npe­

MHHaBaT B nerMaTOHAHII rpaHHTH . Pa3JI Hl!H51Ta B C'hCTasa 1-1a CI<aJIHTe ca o6ycJio­

seHH, OT e..QHa CTpaHa, OT np051BHTe Ha I<OHTaMHH3UIHJ B cenepiHI5l eH,llOKOHTaKT, 

Kb..QeTO Ca BKJl!Ol!eHH KCeHOJlHTH OT OTHOCI-IT€.'J HO no-6a3H l!HU no CbCT3B CKaJJJI , 

H, or Jlpyra, or npo51BHTe Ha nocrMarMaTH4HHTe npouecH. Te3 H npouecH noBH­

wasaT HHTeH3HTeTa CH OT OKpaHHI1Te KbM UeHTpaJIHHTe l!3CTH Ha nJiyTOHa . B 
Ta3H nocoKa cKaJiuTe crasar see no-cH.nHo npec1neHH Ha A1~0~11 Karo napa­

Jie.rtHO c rosa HaMa.riHBa CbJlbpmaHHero HM Ha MgO H CaO. LleTMIJIHHTe H3CJien­
saHH51 Bbpxy B3a.HMOOTHOWeHH5lTa Mem.Ay CKaJI006pa3yBaW.HTe MHHepaJIH, npo· 

Be.AeHH OT p y C e B a (1975), I!OKa3BaT, qe CTpyKTypara Ha CKaJIHTe e XHnH)lHO-
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r.JopQJH03bpHecra, Ho se)I,Hara rpH6sa .na ce oT6eJie>t<u no-oco6eHoro noJio>KeHHe 
Ha 6HOTHra. T oft npoHHKBa no nyKHantHH a nnarHOKJia3a, MHKQOKJIHHa 11 
Ksapua. T osa onpeJI.eJJR OTHOCHTeJJHO no-KbCHOTO MY o6pa3ysaHe. B~tOTIITbT 
n.1eoxpo11pa a TbMHOKa<j>RBO no Z = Y JI.O cnaMeHO>KbJJTO no X. H a Mecra e enH­
JlOTH3npau H XJIOpHTII311paH, HO HaH-'IeCTO e 33~1eCTeH B pa3JIH'IH3 CTeneH OT 
MYCKOBIIT. Ng' = Nm' 1640±0,002. B nacTORll.lara crar11st ce Itasa ellHa no­
.neraiinua xapaKTepHCTHKa Ha 6HOTHTa OT KOHTaM111111p3HIISl <j>auHeC, pa3KpHT 
o llOJJHHara Ha EnawKa peKa ua oKo.rJO 150 m or J<OHTaKra na nnyroHa (o6p. 29), 
II 01\0THTa OT p3BHOMepH03bplleCTIIS1 .1\BYCJIIO.llel! rp31111T OT TIO-BbTpeWHI!Te '13-
CTH ua nnyroHa, pa3Kpnoam ce o KapHepara cesepuo or CrpeJI'Ia (oop. 22). 

MHHepaJIHHstT cbcran ua 113CJJe,!\oaHHre rpaHHTOHAH e cne,nHHHT: nnaruo­
KJJa3, MIIKpoKJJHH, Kaapu, aMqJII60JJ, 611orur, MYCKOBIIT. Or aKuecopHJne r.nHJe­
paJJH ca ycraHOBeHH UllpKOH, anaTifT, KCeHOTHM, MOHaUIIT, rpaHaT, MarHeTiiT, 
THTaHnr, aHaTa3, pyruJI. 

00JI.OOpbT H3 ~Jarepuana II <j>paKUIIOH11p3HeTO 113 npo6HTe Ca H3BbpWeHII 
OT p y c e B a. P a3AeJJbT peurreHorpa<j>JHI e H3011C3 H OT r p 0 3 A a H 0 B, a 
p33,lleJIWfe 33 XIHIH3Ma H nerporeHeHI'IHHTe H3BO.llH Ca H3nHC3HH CbBMeCHIO OT 
Jlaar.tara aaropu. 

X HMH4eH CbCTas 

HaH-TIO,llXO.!UllU3 3.3 OT!leJIRIIe H3 MOHOMHHepaJIHH npOOH OT 6HOTHT . ce 01<333 
<j>paKUHRTa, c.npo6eHa H orcSJra npe3 c1na c pa3Mep 0,5-0,25 mm. Opo6ure ca 
OTJI,eJieHH nocpeACTBOM KOHUeHTp3UHOHH3 ~1aca, eJieKTpOM3fHHT U OT6HpaHe OO.ll 
6HHOKYJIRpHa nyna. 

Ha ra6n. I ca npHae)l.eHH Jl,aHHII 3a XIIMH'IHHH Cbcras Ha 6nonJTa or nsere 
uaxo.nHma. Or cbnocrasKara HM npoJJH'Iasar HRKOII oco6eHocrH. Cbllbp>t<aHHero 
11a MgQ B 6HOTHT3 OT KOHT3MHHHp3HHS! <j>auuec (o6p. 29) e nOBHWeHO 3H3J!OfH'IHO 
Ha CbOTSeruara CK3Jia. 0 0BHWeHO e CbJI.bp>t<at!HeTO H Ha >KeJie3HHTe OKHCH H 
MnO cnpHMO CbOToenuJTe cpellHH cbcraon 3a 6HOTHT, Konro npHae>t<JI.a q 11 p -
o 11 11 c K H 1'1 (1953). B H3Cne.nsaHHre or Hac 6HOTHTH Cb.llbp>t<aHHer o Ha JIHTm1, 
cpaBHeHO CbC cpellHOTO Cbllbp>KaHHe- 1024 g / t, KOeTO npHBe>Kll3 J1 H X 0-
a 11 'I (1972) 3a rpaHIITH, e noHH>KeHo. Pa3JIH'IHero a CbJI.bp>t<aHHero Ha JIIITHH 
B llBaTa OHOTIIT3 ~IO>Ke ,!la Ce 06RCHII, 1<3TO Ce H3XOAH OT TS!CH3T3 r eoXHMH'IH3 
13pb31<3 Ha JIHTHH H M3fHe311SI It B TIO-HHCK3 CTeneH C JI.ByaaJieHTHOTO >KeJIS!30 
(JJ H X 0 B H '1, 1972). liOKOJIKOTO B JI,BaTa o6pa3eua OT 6HOTIIT Cb)l.bp>K3HHeTO 
na FeO e no'ITII e.nHaKso (ra6n. 1), pa3JIIIKara a CbJI.bp>t<aHnero Ha .. 'IIITIIH e 
ecrecrseno .Lla ce csbp>t<c c pa3JJHKaTa a CbJI.bp>t<aHueTo Ha MgO. n ocne)I,HOTO e 
nayKpanto no-sucoKo n 6norura or KOHTaMHHnpaHHH <j>auuec Ha nnyroHa. Ha 
IICfO CbOTBeTCTByBa nOliTH .llBOHHO nO-BHCOKO Cb,llbp>1<3 HIIe 113 JIHTifit. 

O poae)l.eHHHT cneKTpaJieH TIOJIYKOJIH'IeCTBell 3H3JHI3 )1,3Ba CJie,llHHTC pe-
3YJIT3TII (a rern. %) cborserno Ja 6~IOTHTa or o6p. 29 H o6p. 22: Rh - 0,068 
H 0,080, Ba - 0,068 H 0,046, Zn - 0,020 H 0,020, Zr - 0,01 11 0,026, Cs -
0,009 11 0,006, Ga - 0,006 u 0,002, Ph - 0,002 H 0,001, Co- 0,002 H 0,0005. 
V, Cr, Sn u Ni ce ycraliOBRaar caMo o 6HOTHTa or o6p. 29. THxnoro Cbllbp­
>KaHHe e cboraerHo 0,003, 0,001, 0,0003 11 0,0003. AnaJJH3bT e H3Bbpweu a JJa-
6oparopnH no cneKrpaneH aHaJIHJ KbM cneuHaJlHOCT reoxHMHH Ha CY, Karo 
Sr, Cs, Rh, Ba, Zr ca onpe)l.eJieHII peHTreHocneKrpamJO B reoJIOflllJeCKIIH HH­
cnJTyT. 

CpaaHHBaHero Ha .naHHHTe Ja .nsara 6HOTHTa noKaJaa cxo.n.crso no orHowe­
HHe 113 Cb,!\bp>KaHHeTO Ha noBe'leTO MHKpOKOMTIOHeHTH, K3TO BCe naK cnpRMO 
Ph, Cr, V, Sn ce ycraHOBRBaT pa3JIII'IHR. B cpasHenne cbc cpeJI.HHTe Cbllbp>t<a-
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Ta 6 n Hua 1 

XuMu~tH ctcma6 Ha zpaHoiJuopum (29-1}, zpaHum (22-1) u Ha e&-
iJ&p31Caw,uR ce • mRx 6uomum (29-2 u 22-2) 

~· 29-2 22·1 I 22·2 

510 2 70,48 34,92 70,06 I 35,18 
Ti02 0.10 1,16 0,29 1,15 
A120s 13,08 17,18 15,66 17,10 
Fe20s 2,02 6,68 1,51 9,33 
FeO 0,20 18,83 1,17 18,81 
MnO 0,03 0,62 0,05 0,62 
MgO 4,02 7,60 1,60 3,51 
CaO 2,02 1,58 1,72 2,75 
Na10 4,17 0,20 3,77 0,05 
~0 3,18 6,74 3,25 7.02 
Ll20 0,20 0,12 
P20 5 0,08 0,18 0,11 0,14 
H2o- 0,06 0,11 0,10 0,12 
H20 - 0,15 3,31 0,29 3,60 
C0 2 0,17 0,26 0,27 0,22 
F 0,37 0,37 
I 99,94 100,06 
F2= 02 - 0,16 -0.16 
I 100,06 99,78 99,85 99,90 

AHI.tlls•n ca • sa1opweHH • XHII•qecun .ta6opuopKa Ha BMfl1. ARUNTHK 
.11 • .11 ~ a q e • a. Hsuuaa11aaTa sa LI,O ca IISB'bpwt .HK a ftOJIOrHqecKa~ HHCTII· 
T)'T oT 6. K a p a .It»< o a a ; s a F - OT Jl. H a ,. H H o a a a XMM• 'IeCKITa .ta6o· 
p&Top118 K'I>M cne11. re oxKMHI 111 CY n sa co. - a r eo.tOlt<KO npunpllaTHe u 
.U60p8TOpH11 HSC.Ie.IIBIHIII OT M. 3 II a T a • 0 R l. 

HJ:I H 3a 6HOTUT OT rpa H HTH, on peJJ.eJJCH H OT J1 H X 0 B H 4 ( 1972), Ce ycTa HOBSl· 
BaT 81>8 BCH4KI1 CJJY43H nOHIOKCHH I<OJJH4eCTBa . 

Bpo3KaTa Me>KJJ.Y C'bCTasa Ha 6HOTHTa H C'bJJ.'bp)l(aW.HTe ro cKaJlH e oTpa3eHa 
Ha JJ.HarpaMaTa Ha J o d e r H E u g s t e r (no K a l\1 e H o s, 1967). Ta311 
JJ.Harpal\ta OT4HTa FeO+ MnO, Fe20a+ Ti02 1-1 MgO. KoopJJ.HHaTHTe 3a HeH Ha 
1-13CJ1C)l.BaHliTC 6HOTHTH 3a o6p. 29 ca CbOTBCTHO 56, 22, 22 1-1 3a o6p. 22-58, 
31, I I. 11 .nae-re qmrypaTHBHH T04KH nona.naT a noneTo tta rpaHHTHTe, KaTo 
6HOTHT'bT OT o6p. 29, KOHTO e O'f KOHTal\lHHHpaHHH Q:>auHeC, e n0·6JIH30 Jl.O no­
JICTO Ha Jl.HOpliTHTe. 

l\pHCT3J10XHMH4HIITC Q:>op~tyJlH, npeH34HCJICHH flO aHHOHHHH i\ICTOJJ. Ha 6a3a 
12 (E y JJ a x, 1967) c npucna,71,aHe 11a CaO 3a anaTHT H KaJIUHT, ca CJICJJ.HHTe: 

3a 6HOTHT3 OT OOp. 29: 
( Ko.67Nao.osCao.os)o. 78 
(Mgo,ssMno.o4Fe· ·1.22Fe·-·o,39Lio.o7Aio.2s Tio.o;)2.95 
(Si2. 71AI1.29)4,oo01o ((OH)J ,,lF o,ogOo.2o)2 ,oo 
Ba.rJeHTeH 6anaHc + 7,50 Ha -7,49, LIW =+O,OI. 
3a 6HOTHT3 OT o6p. 22: 
(Ko. ;oN ao.ot Cao.l9)o.go 
(Mgo,ssMno.o4Fe--I.23Fe·--o.a6Lio.o4Aio.3J Tio.o1h.62 
(Si 2. 74All.26)4.oo0Jo ( (OH) 1,s,F o.o90o.o4)2.oo 
BaneHTeH 6anaHc + 7,29 Ha - 7,30, .dW = -0,01. 
VI B .u.aaTa cny4a51 '!acT OT Me>KnycnoeBHTe npocTpaHcTaa ca npa3HH. B 6HO· 

THTa OT o6p. 29 OKTae.u.pH4HHTC npOCTpaHCTBa ca 33n'bJJIIeHH n04TH H3U.HJIO, 
,.'lOKaTO B 6HOTHT3 OT o6p. 22 HM3 3Ha4HTCJJCH .neQ:>HUHT Ha OKTae.npH4Hii KaTHOHI!. 
l13BeCTHO e, 4e c yaeJIH4asaHeTo Ha TpusaJieHTHHTe KaTHOHH ce 33CHJJaa 1-1 He-
3aerocTTa Ha OKTae.npH4HHTe no3HUHH (D. 1-1 p 1-1 .u.p., 1966). Ta31-1 3aBHCHMOCT 
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e Jlo6pe H3pa3eHa 11 s H3CJte.AB3HHre o6pa3uH or 6HOTHT. EJlHOapeMeHHO c rosa 
ce 113rbKBa, qe s no-KIIcemtre MarMarHtJHII cKa.'lll OTHOWeHHHra Fe··:Mg H R3

: R ~ 
n 611on1Ta ca no- BHCOK~I. Ta3H 3as11CHMOCT a c.1y4a51 e cna3eHa orqacrll -
Fe··:Mg e cboraerHo 1,39 11 3,24 Hapacrsa c yseJJHlJasaHe Ha Si02 s cKanara, 

Jl.OK3TO R3:R2 l\lliHHM3.fJHO H3M3.fJ5183 -

AI VI 

1,00 

0,75 

0,50 

/ 
/ 

/ 
/ 

/ 
/ 

Cugt>pocput.um 

/ 

I 
I 

/ 

Or 0,59 H3 0,52. 4aCTiilJHOTO nOHH)f(3-
B3He Ha OH, Koero e no-oce3aeMo a 6Ho­
rJna oT o6p. 29, H JlOnbnsaHero MY c 
KHCJJOpOJlHH aJHIOHH no BC51Ka BepOHTHOCT 
e <j:>HKrHBHO, rbH Karo npH H34HCJI5JB3· 
Hero Ha cpopMynara e H3nOJJ3ysaHa so.ua 
no 3ary6a upH ~JaKaJJHBaHe H KopeKUHR 
3a FeO,a He .AHpeKTHO onpe.n.eneHa so.n.a. 
CnopeJl LI. H p 11 Jlp. ( 1966) Cb.Abp)f(aHHero 
Ha AJIV s 611or11ra aapHpa s rpaHHU.HTe 
I ,00- 1,50 Ha <j:>opr.~y.lJHa e.AJiHHU.a (npH 
6a3a 12 KHC.TJOpOJlHH aTOt.la), K3TO npH 
CbJlbp)f(aHIIe Ha AJIV Ha.A I ,00 yqacrsysa 

1,00 1,25 
Q:>~;o2onum 
A Hum 

1,50 

11 cboraerHo KOJII1llecrao AJVI or 0,00 .AO 
0,50 aroMa. Yl o JlBara 6Hon1Ta Cb.Abp)Ka­
HHero Ha AJIV 11 AJVI e s cpe.Aara 11a 
nocolfeHJne H Hrep a an H. Oco6eHo .A06pe 
n pon H 'Ia sa TOBa no.rJO)f(eHHe Ha .AHa rpa-

1,75 Al1V MaTa Ha 11 o .A e p ( 1965) (<j:>Hr. I). Koe­
cpHuHeHrbr f - Fe/ (Fe+Mg) e CbOTBeTHO 
0,65 H 0,81. Yl JlBara 6HorHra ce or­

<l>nr. I . Pa3npe,AC.leHne Ha AIIV H AIVI 
n TpHOKT3eJI.pH'lHHTe CJJIOJI.II (no A o Jl c p, 
1965). 22 H 29- npoeKI.UtOHIIII TO'IKH 33 
6HOTIIT OT 06p. 22 It 06p . 29 CoOTBCTHO 

HacRr Kb~l 11o-6orarure Ha )f(eJJH30 npeJJ.­
crasHre.'IH, KaTO npH 6HOTHTa OT o6p. 
22 rosa e oco6cHo CHJJHO H3pa3eHo. 

Koop.ll.IIHarHre 3a JJ.HarHocrHttHara 
JlHarpaMa 11a F 0 S t e r (1960), KOHrO 

ort.tHra J\I\g,(Fe· ··+ AI"1+ Ti)ll (Fe··+Mn), ca3 1,25,44H 16, 36, 48. <l>HryparHB· 
uara TOlfKa 3a 6HorHra or o6p. 29 nona.Aa a cpe.Auara llacr Ha nonero Ha )f(e­
ne3HHSI 6HOTHT, a 33 6110riiT3 OT o6p. 22 - B .'IHBaTa 43Cr Ha npeXO,AHara 30H3 
Me*AY nonerara Ha >l<e.rle3e ll 6uorHr, or e.n.Ha crpaHa, H CHJJ.epo<j:>HJJ HT H nenHAO­
~IC'.'JaH, OT Jlpyra. 

Karo npe.n.craaure.'IH CbC Cb.A1>P*aHne Ha AI"' 11 AI'.'· 6JJH3o .n.o rosa 11a 
113C.'leJlB3HHre, ~IOfaT Jl3 ce nOCOllaT C.'leJJ.HHTe 6IIOTIITH: I) OT CJJa6o rpaibeHH -
31ip3H rpaHHT JlO IO)f(HOBepxOSIHCKHH CHHK.'IHHOpHH, H3C.'Ie.n.saH OT r p H H -
6 e p r H Jlp. (1970; o6p. 293); 2) OT M)'CKOBHT-6JiOrllT-MHKpOK.111H-KB3pUOB 
KpHcraneH WHCT or KaHftH, .5lnomtfl, H3CJJe]lBall or M 11 a w H p o (no LI. 11 p 
11 ;tp., 1966; crp. 77, o6p. 6). 

Ll.onbJJHHTeJIHH OC06eliOCTH Ha XHI\IH3M3 Ha ,ABara 6HOTHTa Ca Oute OOIIH- . 
. )KeHOTO KOJIHtJeCTBO Ha l<aJIH51, OOBHWeHOTO CbJlbp)f(aHHe H3 )f(eJJH30, cpaomt ­
reJJIIO HHCKOrO yqaCrHe H3 rHT3H3 II lJaCTHlfHO OOBHWeHOrO CbJlbp)f(3HHe 118 

KI'I /IUH51 B 6HOTHTa OT o6p. 22. 
OrHOCHre.'lHoro rerno e 3,04 11 3,08 CborserHo 3a 6HOTHra or o6p. 29 H o6p. 

22. Pa3JJHKaTa B OTHOCHTe.UIIHe Terna Ha ]lBara 6HOTI1T3 e B CbOTBeTCTBHe CbC 
CbOTHOWeHHeTO Ha M3nle3HH H )f(e.1H30TO - H8 nO-BHCOKa CTOHHOCT Ha KOe­
<j:>HUHeHra f 33 6HOrHTa OT o6p. 22 orrosapS! H 00-BHCOKa CTOHHOCT Ha OTHO­
CHTe .. 1HOTO Terno. EJlHOspeMeHHO c rosa o6alJe rpH6aa .na ce H3TbKHe, lie pa3-
JJH Kara B OTHOCHTC'.'IHOTO Tef.'lO e Cp3BHHTe.HHO MaJ1K3 Cn pHMO H3MeHeHHero Ha {. 
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n o BCHKa sepORTHOCT )l.OOb • .11HiTeJ1HOTO OOH H>I<eHHe Ha OTIIOCHTeJ1HOTO TefJIO Ha 
6 IIOTIITa OT 06p. 22 ce JlbJJ>I\11 H3 48CT11 4H8 He3aeTOCT Ha OKTae)lp114 1111 ~teCTa. 

PeHTreHorpa¢cKa xapaKTepHCTHKa 

n oJIHK p 11CT3JIHaTa )lH<jlp a KUHOIIIi3 K3p THH3 e peruCTpHpaHa l:!a Ull.TIHHJlp!i4H3 

Ka11-1epa c )lHallteTbp 114,6 mm 11 <jlHJJTp ysaHo >~<en n3HO .rlb4eHHe . .UaHHHTe 3a 
d H I Ca OTp a3eHI1 Ha Ta6JI . 2. ,UH<jlpaKUHOH HaTa KapTH Ha, noBe4eTO JlHHHH Ha 
KORTO ca TeCHI1 H C pe3 KH I<paHw.a , e )l06p e H3pa3eHa H e CXO)lHa C Ta311 Ha 

Jlp)'fH 6HOTHTH (M H X e e B, 1967; n 0 Jl 0 B H H K H H a ~I ( 0 K 0 JIOBa, 1962). 
Ka i<TO nponll t~asa OT )laHHHTe, npHBe)leml s -ra6JJ . 2, np11 ?\tHoro ro.nRMa 6mt30CT 
B )l.H<jlpa KUHOHHaTa Ka pniHa Ce H36eJI SI3BaT 11 lf3BeCTHH p a3JIH411Sl - KaTO )lO· 

nbJIHHTeJJ HH JI HHHI1 3a o 6p . 29 ca per HcTp HpaHH I ,99 (3) 11 I ,00 (4), a 3a o6p . 
22 - 4, 12 (3) , 1,308 (I). Cnope.u pa3p a6oTeHaTa o T Co K on o sa (1966) 
peHTreHorpa<jlcKa JlHa rHOCTH I<a Ha CJI IOJlHTe 3a 6HOTHT e xa p a i\TepHo d060 OT I ,538 
JlO 1,557 A 11 npH6JIH3HTeJJHO p a s eH HHTeH3wreT Ha JJHHHHTe 004 (.-.- 2,50 A) 
H 005 (.-.-2,00 A). PerucTpnpa~niTe 3a H3CJieJI.sa n i1Te 6HOTIITII JIHHIIH 
npH 1,541 11 1,543 A ca B nocot~eHH51 HHTep san . 3a o6p . 29 I 004 = 4 
11 l oo5 = 5, TaKa tJe OTHOWeiHieTO Ha f oo4 :1oo& e npHCblli.O 3a 6HOTHT. np11 06p. 22 
1004 = 3, a 1005 = 5- 113p a sH nBaHe He ce ycTa HoBHBa . T a Kosa OTKJIOHeHHe B 

.OTIWWemreTO Ha ll HTeH3HTeTI:Te e )"CTa HOB51BaHO H 3a .llP )" f ll 6HOTHTI1 (I( a · 
lll e H o s , 1967; r p o 3 .u. a H on, 1977) . OcseH JJHH IHI oT nma 00/, KaTo 001 
("'-' 10 A), 002 ("'-'5,0 A) , 003 ("'-'3,36 A), 004 (---2,50 A), 005 ("'-'2,00 A), HOT 
THna OkO, KaTo 020 ("'4,5 A) 11 060 (.-.-1,54 A), ca npeACTaneHH 11 p eJlHUa .npyr n 

T a6nKna2 

Mt:>~eilyniWcKocmHu pa3cmoRHUJI Ha 6uomuma 

06p. 29 

--d-A ~-~ 

10,1 
5,0 
4,5 

3,70 
3,36 
3,16 
2,91 
2,72 
2,63 
2,51 
2,44 
2,40 
2,31 
2,27 
2,21 
2,17 
2,01 
1,99 
1,91 
1,84 
1,75 
1,69 

10 
1 
3 

3 
9 
1 
1w 
2 
8 
4 
7 
1 
I 
3 

1- 2 
6 
5 
3 
3 
1 . 
1 
3 

06p. 22 

10,2 
5,0 
4,5 
4,12 
3,71 
3,36 
3,15 
2,91 
2,72 
2,64 
2,52 
2,46 
2,42 
2,32 
2,28 
2,22 
2,18 
2,00 

1,92 
1,85 
1,75 
1,70 

10 
2 

3- 4 
3 
3 
9 
2 
1w 
2 
8 . 
3 
6 
1 
2 
2 
1 
5 
5 

3 
1 
1 
3 

0 6p. 29 

1,67 
1,541 
1,523 
1,480 
1,437 
1,401 
1,369 
1,328 
1,315 

1,301 
1,275 
1,260 
1.222 
1,199 
1,135 
1,090 
1.066 
1,052 
1,021 
1,007 
1,001 
0,994 

7 
8 
2 
2 
2 
I 
6 
4 
3 

2 
1 
2 
1 
1 
3 
3 
4 
5w 
3w 
5w 
4 
6w 

06p. 22 

dA 

1,68 
1,543 
1,527 
1.481 
1,441 
1,404 
1,367 
1,333 
1,319 
1,308 
1,300 
1,286 
1,259 
1,229 
1,201 
1, 135 
1.090 
1,065 
1,052 
1.022 
1,009 
0,997 

6 
7 
I 
1w · 
2 
2 
4 
3- 4 
3 
1 
3 
2 
1 
1w 
1 
3w 
I 
2w 
3w 
1 
4w 
5w 
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JIHHHH OT paBHHHHHT.e Mpe>KH B 00·06W.O OOJIO>KeHHe, KOeTO e Bb3MO>KHO npH 
npasHJIHO no.npe>K.naHe Ha crpyKrypHHTe cnoese. 

noJJHTHmuna H8 >KeJJ513HO-MarHe3HeB~ITe CJIIO.!lH Ce np051B51Da B IIHTepsaJJa 
4-2,50 A (S m i t h & J ode r, 1956; Co K on o sa, 1966). MHoro cHJI­
uara JIHHHH npH .-.3,36 Ace HBHsa o6w.a KaKTO npH liiO.!lHQlHKau,HHTe IM H 3T, 
or e.nHa crpaHa, raKa 11 3a 2M, or .npyra. MHoro CHJJHara JJHHHH npH .-.2,63 A 
H cna6ara .TJHHHH npu .-.3,36 A, KaKTO H mmcara Ha JIHHHH npH oKono 3,04, 
3,54 H 3,28 A, KOIITO npH 2M ca CHJIHO H3pa3eHJI, ca <PaKTH, KOHTO .nasar ocHo­
saHHe .na ce npuer .. le, 4e s npeo6na.nasaw.o KO.TJH4ecrso s H3cne.nnaHHTe 6uo­
THTH ca MO.!lHQlHKaU.HIHe I M H 3T. KaKTo e H3BecrHo, nocne.nHHTe ca Hepa3JIH-
4HMH no fiOJIHKpHCTaJJHH .D,aHHH. ( OrJJe.!l Ha TOBa OT .D,BaTa 6HOTHTa e H3CJie.D,BaH 
no e.n11H KpHcran c Kai\Iepa PKB no r.~ero.na Ha Jlaye. B nocoKara _i(OOI) H npH 
.!lBaTa KpHCTaJia ce )'CTaHOBHBa Cal\10 e,!lHa paBHHHa Ha CHMeTpHH, 6e3 .D,a e H3-
pa3eH TpoeH pHTbM. Tosa noKa3sa, lJe e npe.ncraseHa liiO.!lHQJHKaUJH!Ta IM. 

C peHTreHoB AH<PpaKTOMeTbp CHllleHc KbM anapaT KpHcrano<PneKc IV 3a 
6HOTHTa or o6p. 29 e H3liiepeHo d060 = I ,5381 ± 0,0005 A, a 3a 6HOTHTa or o6p. 22-
d060 = 1,542±0,0005 A. CroiiHOCTHTe Ha b0 ca CbOTBeTHO 9,229±0,003 A H 
9,255±0,003 A . OT XHMH4HHH CbCTas no <tJopMynara Ha R a do s I o v i c h 
(1975) 3a 6HOTHTa or o6p. 29 ce H34HCJIHBa 3a b0 croiiHocrra 9,232 A, a 3a 6Ho­
THTa or o6p. 22 - 9,214 A. l13MepeHara 11 1134HCJieHa croAHocr 3a b0 Ha 6Ho­
THTa OT o6p. 29 npaKTHt.JeCKH CbBna.nar - pa3JIHKara Me>K.ny THX e ca~•o 0,003 A. 
3a 6HoTHTa or o6p. 22 pa3JIHKara e 0,04 1 A. Tosa noKa3Ba H3BeCTHO y.!lbJI>Ka­
saue Ha crpyKrypara no ocra b cnpHMO H34HCJieHaTa cTOHHOCT (f p o 3 .n a -
H o s, 1974). n o.no6Ho HBJieHHe c ow.e no-HcHo H3pa3eHa pa3JIHKa ce ycraHo­
Bflsa H npH 61fOTHTa OT nerpOX8HCKaTa HliTpy3HH (f p 0 3 .!l a H 0 B, 1977). 

Bene~KH OTHOCHO reHe3HCa Ha 6HOTHTa 

CnopeA HaH-HOBHTe H3cne)lBaHHH Crpent.JaHCKHHT n.TJyroH e o6pa3ysaH or 6o­
rarara Ha so.na MarMa (P y c en a, 1975), BbB spb3Ka c Koero ca npo51BeHH . 
H IIHTeH3HBHH npouec11 Ha nocTMarMaTH4Ha npepa60'TKa. Te ce H3pa3HBaT B 
3aMeCTBaHe Ha nbpBHlJHHH fJJiarHOK.TJa3 (An20 - ao) C aJI6HT (An2 - 5), 06pa3yBaHe 
Ha 6HOTliT B fi)'KHaTHHH, KOHTO npeCH4aT nJiantOKJJa3a, i\H!KpOKJIHHa H KBapua. 
(luHa ce (<1> e p w TaTe p H £ o p o .n. H H a, 1975), t.Je nocrMarMantlJHHTe 
H3MeHeHHH npH BO.ll.OHaCHTeHHTe MarMH npOTH4aT B )'CJIOBHHTa Ha OTHOCHTemiO 
IHICKa TeMneparypa (480- 490°C) 11 fiOBI1WeHa KHCeJIHHHOCT Ha Cpe.QaTa. 

. n onyt.JeHHTe OT H3CJie.D.BaHeTO Ha 6HOTHTa .D,aHHH fi03BOJIHBaT )la Ce Hanpa­
BflT HHKOH KOHKpeTHH H3BO)lH 3a ycJJOBHHTa Ha HerOBOTO 06pa3yBaHe. (b)lbp­
>KaHHeTO Ha anyMHHHH s 6HOTHTa, OT4eTeHo no Koe<PHuHeHTa K At = All AI + Mg 
+ Fe+Si, e OTHOCHTeJIHO BHCOKO: 3a o6p. 29- 23,19 11 3a o6p. 22 - 24,26. 
Tosa onpe.neJJH 6HOTHTa KaTo HHCKOTel\meparypeH, o6pa3yBall B cpe.na C riOHII· 
>KeH noreHuHan Ha KaJIHH (M a p a K y w e s H T a p a p H H, 1965) . C noc.TJe.A­
JiOTO MO>Ke .n.a Ce 06HCHH H OOHH>KeHOTO KOJIHlJeCTBO Ha Ka.nHfl B H3CJJe.D.BaHHTe 
6HOTIITH. Cnope.n. r pH H 6 e p r H .np. (1970) OTHOWeHHeTO K + Na/AI e B 38-
BHCHMOCT OT KHCeJJHHHO-OCHOBHHTe CBOHCTBa Ha cpe.n.ara, KaTO CTOHHOCTH OKOJIO 
0,44 Ca xapaKTepHH 3a cpe.n.a C OOBHUJeHa KHCeJJHHHOCT, a CTOHHOCTH OKOJIO 
0,67- 0,70 - 3a Cpe.n.a C OOBHWeHa aJIKaJIHOCT. 11 3a )lBaTa o6pa3eu_a OT 6HO­
THT TOBa OTHOWeiiHe e 0,45 H onpe.ne.'lfl fiOBHWeHa KHCeJJHHHOCT Ha Cpe.n.aTa. 

Y CTaHOBeHa e HCHa o6paTHa KOpeJJaTHBHa Bpb3Ka B Cb.ll.bp>KaHHeTO Ha 
6HOTHTa H rpaHaTa B rpaHHTOH.ll.HTe OT nepHQJepHHTe 4aCTH Ha n.TJ)'TOHa K'bM 
UeHrpaJIHHTe nerMaTOH.!lHH )'4aCTbUH, Kb.D,eTO 6HOTHTbT HMa l\IHHHMaJIHO Cb.ll.'hp· 
>KaHHe, a KoJJH4eCTBoro Ha rpaHaTa .n.ocrHra csofl MaKCHM)'M. B CbW.aTa no-
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COKa Hapacraa H KOJIHtieCTBOTO Ha MYCKOBHTa (P y C e B a, 1976) . Cnope.n. M a • 
p a K y WeB H T a pap H H (1965) CHH>KaaaHeTO Ha !IJ!KaJIHOCTTa 6naronpHHT­
CTByBa H3MecrsaHero Ha MarHe3HH or >KeJIH30TO B 6w.rHra. Tosa BOli.H .n.o nosH­
rnaaaHe Ha CTOHHOCTHTe Ha KoeqmuHeHra f=2Fe20 3+Fe0/ (2Fe20 3+Fe0+Mg0). 
3a 6uonna or o6p. 29 rH e 80,89, a or o6p. 22- 91 ,43. KaKro nponHtia or 
.n.aHHHTe 3a c'bcraaa, H li.Bara 6Horura ca c'bc cpe.n.Ho C'bJJ.'bp>KaHHe Ha AJIV H 
AlVI (qmr. 1). Ta3H oco6eHocr noKa3aa, tie KHCeJIHHHocrra Ha cpe.n.ara e noBH­
rneHa, HO He e MaKCHM3JIH3. npH HaJ:i-BHCOKa KHCeJIHHHOCT ce o6pa3yBa THnH­
tieH CHJJ.epocpHJJHT. Pa3JIHKara B croHHOCTHTe Ha KoecpHUHeHra npH .n.sara 6uo­
THTa csH.n.erencrsysa 3a H3BecrHo pa3JIHtiHe s· KHCeJIHHHOCTTa Ha cpe.n.ara. Or 
nepHcpepHHTe K'bM no-B'brpernHHTe tiaCTH Ha nnyroHa TH ce noBHI:llaBa. To3H 
cpaKT Han'bJIHO C'bOTBeTCTByBa Ha OQCTOHTeJICTBOTO, tie B C'blli.3Ta nOCOKa KOJIH· 
l.!eCTBOTO . Ha QHOTHTa HaMa.iJHBa, a Ce yaeJIHtiaBa KOJ!HtieCTBOTO Ha rpaHaTa. 
Cra6HJ!Hocrra Ha nocneli..HHH HapacTBa c nosHrnaaaHe Ha rmcemJHHocrra. Te3H 
npouec11 He _ca .n.ose.n.eHH .n.oKpafi H a pa3r nem.n.aHHTe rpaHHTOHJJ.H c'bmecrsysa 
na pareHe3aTa 6HOT.HT, rp'aHar, MYCKOBHT. . 

. npH cpaBHHBaHeTO Ha .HSBO)l.HTe OT npoBe)l.eHHTe HHTepnperaUHii C Of Jle)l. 
Ha onpe.n.eJIHHe xapaKTepa Ha . cpeD.aTa, B. KOHTO e 06pa3yBaH OHOTHT'bT,. IIpOJIH· 
l.JaBa, tie B Te3H H3BO)l.H ~'b~eCTByBaT H3BeCTHH pa3JIHtiHH B OOXBaTa OT cpe)l.HH 
ii.o' BHCOKH ·creneHH Ha KHCeJIHHHOCT. Ta3H HeeJJ.HO~HatiHOCT no BCHKa BepOHT­
HOCT e o6yCJIOBeHa OT BJ!HHHHeTO H Ha .ll.PY.I'H cpaK~OpH B'bpxy C'bCTaBa Jia QHO· 
THra, KOHTO He ca orl.!ereHH . B H3non3yaaHHTe Kpwrepmr. Karo Hafi-npasD.ono­
li.06Ha MO>Ke )l.a Ce IIpHeMe cpe.n.Ha, C TeH)l.eHUHH K'bl\1 BHCOKa CTeiieH Ha KHCeJIHH­
HOCT. 0CHOBHH )l.OBOli.H 3a TOBa Ca aCOUHal.lHHTa Ha QHOTHTa C rpaHaT, a He H3-
MeCTBaHeTO Ha QHOTHTa OT rpaHaT, Me>K)l.HHHHHT C'bCTaB Ha QHOTHTa, a He TH· 
nwieH cw)l.epocpHJIHT, KaKro 11 crofiHOCTHTe 3a F, KA! H K +Na/Al. 

nerpoJIO>KKHTe H MHHepaJJO>KKHTe oco6eHOCTH Ha Crpenl.JaHCKHH nJiyTOH 
noKa3aar, 1.1e nocrMarMaTHl.JHara npepa6orKa B'bB B'bTpernHHTe nerMaroH)l.HH yqa­
CT'bllH e 3Hal.!HTeJIHO no-Hanpe)l.HaJia B cpaaHeHHe c oKpaf!Hara 30Ha KaKTO no 
HHTeH3HTeT, TaKa H no OTHOllleHHe Ha eBOJIIOllHH Ha pa3TBOpHTe. ToBa )l.aBa 
H3BeCTHO OCHOBaHHe 11.3 Ce H3Ka>Ke npeJJ.IIOJIO>KeHHeTO, l.!e llOCTMarMaTHt{HaTa 
npepaOOTKa B THX e 6HJ!a no-npOll.'bJI>KHTeJ!Ha. 06CTOHTeJICTBOTO, qe H3MepeHaTa 
H H3tiHCJieHa CTOHHOCT Ha b0 B 6HOTHTa OT o6p. 29 C'bBlla)l.aT, a B 6HOTHTa OT 
o6p. 22 H3MepeHOTO b0 e llO-BHCOKO cnpH!IIO J13qHCJ!eHOTO, MO>Ke )l.a Ce OT)l.a)l.e 
Ha noHH>KeHHe Ha HanHraHero no speMe Ha no-K'bCHHTe cra)l.HH Ha nocrMarMa­
TIP-!Har~ npepa6orKa Ha rpaHHTOHJJ.Hre.' 
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