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ITeTpojiorMJi MeTaMopdpiooBaHHbix yjibTpa6a3HTOB 3a6wp^encKo-
r o pa inma (Uc.ii ipa.ibm.ic Poflonw, Bo.napiin) 

KPMCTMHA KOJIHEBA, MAPMH XE^a3KOBAnAHAIŽIOTOBA, >KMBKO MBAHOB 

CocpmiCKHii yHHBcpcHTer, COCpMH, EOJlmpMfl 

(2 PHC, 5 TRÔb. B rcxre) 

CrarbH nocrymina 28 OKTuopsi, 1983 r. 

llťTpo.'ioriiH MeTa.Mn|)(hii30Baiinux yjn>Tpa6a3HT0B 3a5bip;iencKor<> paiioiia 
(UeuTpajibHbie Poaoiiu, EoJirapwi). 

B HMJKHeň lacTM MeTaMopcpHTOB cpcAHepofloncKoň rpynnbi ooHiDKaiOTCH 
HecKO^bKO JiMH3eBMflHbix Teji yjibTpa6a3MTOB. TeJio Ha BepiiiHHe HeiireHe 
KéiUK npeflCTaBJieHO rapu6ypiHTaMn c iiepexo,a;oM B pymnu. Te;io „Eajia-
6an" MMeeT Bbipa3HTCJibHO nojiociaToe CTpoemie (nojiocu /ryHMT0-rapu6yp-
rMTOBoro M o^MBMHO-nnpoKceHOBoro cJiojKemw). AAH scex TCII xapaxTepHWM 
HBjwcTca HH3Kaa crreneHb cepncHTHHH3anMM; B MX cocTaBe npHHM.viaioT 
yMacTHC accounaqnM BbicOKOTeinnepaTypHbix MMHepanoB. Tejia yjibTpaoa-
3MTOB nepBOHanajibHO npeflCTaBJWJiH OJIHCTOJLHTM B oca^OMHOn ceKBemiiui, 
BMecre c KOTopoii 6bijiM MeTaMopcpMpoBaHHbie M 3aTeM HacTM^HO cepneH-

TH3MpOBaHHbie 

Pet ro logy of m e t a m o r p h o s e d ul t rabas i t e s from the Z a b á r d o vi l lage a r e a 
(Centra l Rhodope Mts., Bulgar ia) 

I n t h e lower p a r t of m e t a m o r p h i t e s in t he Cen t r a l Rhopode group , 
severa l l ense - shaped u l t r abas i t e bodies do occur. T h e body on T s h e n g e n e 
k e m k hill consists of h a r z b u r g i t e pass ing in to dun i t e w h e r e a s t h e 
B a l a b a n body r evea l s well expressed banded s t r u c t u r e wi th b a n d s of 
d u n i t e - h a r z b u r g i t e a n d ol ivine pyroxen i t e . All bodies are cha rac t e r i zed 
by only low degree of se rpen t in iza t ion and the h i g h - t e m p e r a t u r e mine ra l 
as semblages a re prese rved . Original ly , u l t r abas i t e bodies c rea ted 
olis tol i ths in the s e d i m e n t a r y sequence a n d u n d e r w e n t m e t a m o r p h i c 
a l t e r a t ion toge ther w i t h t he enclosing rocks. The s l ight se rpen t in iza t ion 
is a s u b s e q u e n t p h e n o m e n o n . 

B pane paňoHOB H.eHTpajibHbix Po- BanHbix JWH3oo6pa3Hbix yjibTpa6a3MTo-

flon, B HH>KHMX MacTHx pa3pe3a MeTa- BMX TCJI. TaK Hanpmviep, B OKPCCTHOC-

MopcpHTOB LleHTpajibHopofloncKoit rpyn- THX C. 3a6bipflo (CMOJIHHCKMÍÍ OK-

nw, npeflCTaBjieHbi BKJUOHCHMH M30Jinpo- pyr) 6MJIM ycTaHOBjicHbi flBe 6ojiee Kpyn-
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Hbic H HecKOJibKo 6ojiee MejiKMe Tejia 
(puc. 1). BMemaioin,ne yjibTpa6a3HTOB 
nopoflbi npeflCTaBjieHw rjiaBHHM o6pa-
30M ÔMOTHTOBBIMH meňcaMH, MHTMaTH-

3MpOBaHHbie B pa3JlMMHOÍÍ CTeneHH, c 
npOCJTOHMH OTHOCHTOJIbHO MaJIOMOUI-

Hbix naMeK aM<pn6ojiHTOB B rpacpHT- n 
cpjioronHTCoflepacaninx MpaMopoB. OHM 
oôocoÔJieHbi B T. H. nocecTpwMCKOH 
MpaMOpHO-rHeííCOBOM CBMTbl (MBaHOB M 
flp.. 1983). 

yjibTpa6a3MTbi oKpccTHOCTeň c. 3a-

6bipflo OTHOCHTca K BbiflejiCHHoií paHce 
rpynne pofloncKHx flOMeTaiviopcpMMecKHx 
yjibTpa6a3HTOB ()Kejiíi3KOBa-naHaňOTO-

Ba M flp., 1977). noKa HTO 3TOT panoH 
HB̂ HeTCH eflMHCTBeHHMM, r^e B Han6o-

jice flpeBHeň yjibTpa6a3HTOBoň rpynne 
ycTaHOBJíeHbi Hapaay c jinH3aMit MeTa-

MopcpiíHecKnx nepMflOTMTOB (cpparaeH-

Tbi HH>KHero ypoBHa ocpMOJiMTOBoro pa3-

pe3a) eme M SJIOKM pa3CJioeHHOro KOM-

njicKca, npn TOM flOBOJibno KpynHbix 
pa3MepoB. 

OflHO M3 6ojiee KpynHbix yjibTpa6a3M-

TOBbix Teji paňoHa pacnojio>KCHO B 500— 
600 M ceBepo3anaflHee BepmiiHbi HeH-

reHe KČUIK, a BTopoe Ha paccTOHHHH 
1 KM BOCTOK-CeBepOCTOMHee OT 3TOM-

>Ke BcpmnHbi, B MecTHOCTM „EaJiaÔaH" 
(pne. 1). 

riepBoe Tejio B njiaHe iiMeeT no*mi 
M30MeTpnHecKyio cpopMy, pa3MepaMn 
450X500 M n nepeceKaeTCH B ceBepHoň 
nacTM nerMaTMTOBoň JKMJIOM, MOUI-

HOCTbio OKOJIO 5 M. yjibTpa6a3HTOBoe 
Tejio CJICOKCHO nepuflOTMTaMw, nepexo-
p m H M H B flyHHTbl. llopOflbl TeMHOCepOľO 
KopHHHeBaToro nBeTa, MejiK03epHMCTbie. 
B oTAe^bHbix ynacTKax Ha MejiK03epHnc-

TOM cpoHe BbiACJifliOTCH KpynHbie, flo 1 — 
2 UM, KpncTaJiJibi opToriHpOKceHa. Xa-

paKTepHa ccpepHMecKaa noBepxHOCTb BM-

BCTpnBaHHH, OHeHb xopouio Bwpa>KeH-

/ nm 

PHC. 1. CxeMaTMHecxaH reojioraqecKaa KapTa paňoHa c. 3a6bip,no. 1 — yjibTpa6a3HTOBbie 
TCIla, 2 — ČMOTHTOBbie flO flByCJHOflaHHbie THeviCM C npOCJIOHMU aMCpHÔOJIMTOB M Mpa-

MOPÓB (nocecTpMMCKaa CBirra), 3 — MpaMopw (AoQpocTaHCKaa CBHTa), 4 — 3JieMeHTw 
3aneraHMH, 5 — Ha#BHr 
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Haa B oTflejibHbix y n a c T K a x , a TaK>Ke 
CJiaHqeBaTocTb, KOHCpopMHan cJ iaHneBa-
TOCTM BMeu ;a io inMx .MeTaMop(^«TOB. CTe-
n e H b p a c c j i a H u e B a H n a cn ; ibHo yMeHb-
u i a e T c a K n e H T p a j i b H o ň n a c r a Tejia. 

yjibTpa6a3MTOBbie TCiia B M C C T H O C T M 
„ B a j i a S a H " HMeiOT 6 o j i e e yfljiHHeHHyio 
JinH30BMflHyio cpopMy. H a n ô o j i e c Kpyn-

HOe H3 HMX flOCTHraeT 1 KM B flJIMHy, a B 
u i n p n H y — 6 0 0 M. I I O H T M npflMWM n p o -

flOJi>KeHMeM O T H e r o , OTflejieHHOM T O H -

KOM aMcpnôojiMTOBoň n p o c j i o ň K o ň , n p o c -

jie>KMBaeTCH S o j i e e MejiKoe TCJIO p a 3 M e -

p o M 3 0 0 X 2 0 0 M . y j ibTpa6a3HT0Bbie Te-

j i a o n e H b M C U K M X p a 3 M e p o B Haôjnof la -

IOTCH HeCKOJIbKO BOCTOHHee. OHM CMJIbHO 
rMflpoTepMajibHo w3MeHeHbi n x a p a K r e -

pn3yiOTCH a c ô e c T O B o ň n TajibKOBoň M H -

H e p a j i n 3 a i í n e ň . B o j i e e KpynHbie Te;ia 
B M C C T H O C T M „ E a j i a 6 a H " ' oTJiimaiOTCH n o -

j iocnaTbiM CTpoeHneM. ITojiocbi cjio>Ke-

Hbi flByMH rjiaBHWMn TMnaMn n o p o f l : jxy-

HMTaMH, n e p e x o f l a m n M n B r a p q ô y p r M T w 
M O J I H B H H O B M M M nnpoKceHMTaMw. M o n i -

HOCTb nOJIOC M3MeHHeTCH OT 10 flO 2 0 — 
3 0 I I M . flyHMTOBwe n o j i o c w KopMHHeBa-

T O - c e p o r o nBeTa, MCJiK03epHncTbi, x a -

pabTepn3yK)TCH inapoBMflHWM BbiBeTpn-

BaHMCM. B n p o c n o M K a x KJiHHonnpoKce-

HHTOB Ha CepOM MejIK03epHHCTOM cpoHe 
Bbifle^HK)TCH TeMHo-3ejieHbie K O P O T K O -

n p n 3 M a T H q e c K n e 3 e p H a KJiMHonnpoKce-

Ha, flJIHHOM OÔblHHO 0,3 0,5 UM, B OT-

flejibHwx c n y n a a x « o 1 U M . C c p e p n H e c -

Kaa n o B e p x H o c T b BbiBeTpMBaHna fljia HMX 
He x a p a i c r e p H a , MTO e m e 6 o j i e e n o ^ M e p -

KMBacT n o j i o c n a T o e e r p o e H n e n o -

pof l . M B S T O M c j i y n a e yjibTpa6a3HTOBbie 
nopof lb í pacc j i aHuoBaHbi . B O C O Ô C H O C T M 
H C H O Bbipa>KeHo paccj iaHi ;eBaHMe B n e -

pwcpepMHecKnx 3 0 H a x , Kfle n p o n e c c w n e -

p e K p n c T a j u i H 3 a u j i n npoHBJíeHbi H a n G o -

J iee H P K O , BnjioTb ^ o n e p e x o ^ a yj ibTpa-

6a3MTOB B TpeMOJlHT-aKTHHOJIMTOBbie 
cjiaHiibi. 

Í I A H yjibTpa6a3MTOB B p a ň o H e c. 3 a -

Sbipflo xapaKTepHbi BbicoKOTeMnepaTyp-

Hbiň MMHepajibHbiň n a p a r c H e 3 n c M o n e H b 
c n a G a a CTeneHb cepneHTMHM3annM. EIoc-

jieflHaH n p o a B ^ C H a j i oxa j i bHo n o n p e f l e -

J I C H H O n p n y p o ^ e H a K no3#HMM T C K T O -

HMHeCKHM 30HaM. 
yj ibTpa6a3HTOBoe Tejio, BCKpbiToe Ha 

c e B e p o 3 a n a A e O T BepiuHHbi H e H r e H e 
KČUIK, OTJWHaeTCH OTHOCMTCJIbHO MOHO-

TOHHMM neTpOrpaCpMMeCKMM COCTaBOM. 
T^aBHbiM n o p o f l o o 6 p a 3 y i o t Ľ ( n M MMHepa-

JIOM HBJIfleTCfl OJIHBHH, KOJIMHeCTBO KOTO-

p o r o H3MeHHeTCH O T 9 8 — 9 5 ,qo 6 0 % . 
B CBH3H C 3TMM BblflCJieHbl flyHHTM H 6 o -

raTbie OJIMBMHOM r a p u 6 y p r n T b i , K O ^ H -

MecTBeHHo n p e o ô j i a f l a i o m n e (Ta6ji . 1-1). 
O J I M B H H ( 2 V Z = 8 0 — 8 8 ° ) npeflCTaBJíeH 

KaK S o j i e e KpynHbiMn, TaK H M C J I K H M H 
3epHaMH, Bcerfla o n e H b C B O K H M M . B n e -

p i H p e p n q e c K H x n a c T a x 3 e p e H H BflOJib 
Tpen(HH B HMX pa3BMT TOHKO-neTejIbMa-

Tbiň cepneHTMH. fl^a ô o j i e e KpynHbix 3 e -

peH ojiMBMHa HHorfla x a p a K T e p H a x o p o -

i u o BbipaJKeHHaa cnaňHOCTb (TaÔJi. 1-2), 
KOTOpaH HeKOTOpbIMH a B T o p a M n npnHM-

MaeTCH KaK n p i o H a K MeTaMopcpnHecKO-

r o nponcxoJKfleHWH. 

O p T o n n p o K c e H (2BX = 8 0 — 8 6 ° ) y n a c T -

ByeT B noflHHHeHHbix KOJiHMecTBax. H a 6 -

^WflaeTca B B n ^ e KpynHbix ^ o o n e n b 
K p y n u b i x npM3MaTimecKnx 3 e p e H , M H O T -

fla c j i a r a i o u i n x B e e p o o 6 p a 3 H O pa3BeT-

BjieHHbie a r p e r a T w . MacTHMHo 3aMe-

m a e T c a cepneHTHHOM unn Ta^bKOM. H e -

pe^KO B KpynHbix 3 e p H a x o p T o n n p o K c e -

Ha BKJiioHeHbi M e ^ K n e no ŕ iKH^o6j iacTbi 
OJlMBHHa. 

M e c T a M n B n o p o z j a x HaSjno f l aeTca 
T a K « e TpCMO^MT B BHfle OTHOCHTeJIbHO 
KpynHwx 3 e p e H n p n 3 M a T n q e c K o r o r a 6 n -

Tyca . BTopnMHaa accoqnaL(HH M n H e p a -

JlOB, BKJHOHaiOmaH TOHKO MrOJIbMaTblM 
TpeMOJiMT, cepneHTMH, Ta^bK M X J I O P M T , 
3aMem,aeT OJIMBMH, o p T o n n p o K c e H M 
KpyiIH03epHHCTbIM TpeMOJIMT M MMeeT 
OHCHb orpaHMHeHHoe p a c n p o c r p a H e H n e 
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(oGbniHO 5—10 % oGieMa nopo/ibi). JIo-
KajibHO, BflOJib TpeniHH, y3KMe 30HH n o -
pofl noflBeprHyTbi MHTCHCMBHOM cepneH-
TMHM3auMeň (raGji. 1-3). Py^Hwe MHHe-

pajiw npeflCTaBjíeHbi xpoMinnnHejin,a,aMM 
(1—2 % ) , KOTopbie B ^yHMTax o6pa3yK)T 
rHe3flOBMflHbie M nojioc^aTbie cKonjie-

HMH (TaGn. 1-4). M3yneHMe MX cocTaBa 
noKa3a.no, HTO OHM OTHOCHTCH K pe^KMM 
BMflaM mnMHejiMflOB c noBbimeHHoň JKe-

Jie3MCTOCTbK). Mccjie^oBaHMe flByx M O -

HOMMHepajibHbix npoG no3BOJiMJio ycra -

HOBMTb cjieflyromne KpiicrajijioxMMMHec-

KMe CpOpMyjIbI: 

(Feo.6iMgo.39) (Cr | . 2 1Al 0 .„Fe ( ) , r , ) O4.00* M 
(Feo.GeMgo.34) (CrMiFeo.5tAlo.3s) O4.00. 

KaK 6buio y>Ke OTMCMCHO yjibTpaGa-

3MTOBbie Tejia MCCTHOCTM „BajiaGaH" 
MMeiOT PMTMMHHO noJioc^aToe crpoeHne, 
oGycjioBjíeHHoe MepeflOBaHneM /jyHHT-

rapuGyprMTOB c OJIHBMHOBHMM KJIMHO-

nnpoKceHMTaMM. 
MMHepanbHbiň cocraB B KOJiHnecTBeH-

Hbie cooTHomeHMa nopoflOo6pa3yiomnx 
M aKneccopHbix MMHepajioB jiyHnT-rapn,-

6yprMTOB (raGji. II- l ) TaKMOKe KaK M B 
nopoflax Bbime onMcaHHoro yjibTpaGa-

3MTOBoro T&na OKOJIO BepiUMHbi „MeHre-

He KČUJK". 
B OJIMBMHOBHX K/IMHOnMpOKCeHHTaX 

rJiaBHbiM nopo/JOOBpa3yioin,HM MMHepa-

jiOM HBjíaeTca KJiMHonnpoKceH. O H npefl-

craBjíeH flByMH reHepauMaMM. KJIMHO-

nnpoKceH — I (2VZ = 53—58°) HaGjuo-

tfaeTCH B BM^e KpynHbix /(o oneHb Kpyn-

HMX (2—3 CM) 3epeH. ITo,n MMKPOCKO-

noM ycTaHaB^MBaeTcu, I T O oieHb nacTO 
3TM 3epHa M30rHyTH M TpeiUMHOBaTbl 
(raGji. II-2). KjiHHonnpoKceH — II pa3-

BMT B BM^e MejiK03epHMCToro arperaTa 
B/JOJIb TpeUIMHOK MJIH B BMfle rHe3JI B 
Kpynnux Kpnerajuiax KJiHHonnpoKceHa 
— I (TaGji. I I — 2, 3, 4). B oTJiHHHe OT 
KjiMHonMpoKceHa — I, KOTopwň co^ep-

>KMT OHeHb MejIKMe BKJIlOHeHMfl „pyjJHOM 
nbijín", npn / ra iomne eMy M y r a u ň " 06-

JIHK, KJIMHOnMpOKCeH II O^eHb CBe-

>KMM M npo3paHHbiň. BbijiejieHHa MCJIKO-

3cpHMCToro py^Horo BemecTBa HanGo-

Jiee x o p o m o Bbipa>KeHo B neHTpajibHbix 
HacTax KpynHbix 3epeH MJIM Bflojib cnaň-

HOCTM, HTO HBJIfllOTCH pe3yjIbTaTOM ^ac -

THMHOM nepeKpMCTajuiM3aqMM KJiMHonn-

poKceHa — I. B cocTaB nopo/Jbi BXO/JHT 
TaK>Ke OJIMBMH H TpeMOJIMT, KOTOpblC 
CJiaraioT BMecTe c KJWHonnpoKceHOM — 
II MejiK03epHMCTyK) ocHOBHyio Maccy, 
OKpyjKaiomyio MJIM nepeceKaiomyio B B H -

/ie npojKMJiKOB KpynHbie noMyTHeBiiiMe 
3epHa KJiMHonnpoKceHa — I (raGji. II 
3, 4). OJIMBMH oGbiHHo npe/JcraBjieH 
B BMfle yflJiMHeHHbix JiMH30BMflHbix a rpe -

raTOB (raGji. II — 4). OHCHB Mac™ Ha 
nepMtpepMM 3epeH pa3BMTbi GoyjiMHrMT-

MflflMHrcMTOBbie TOHKOMemyMHaTwe a r p e -

raTbi, MHorjia nojiHOCTbio 3aMemaiomMe 
OJIMBMH. HanGojiee x o p o m o B STOM na-

pareHe3Mce npe^CTaBjieH TpeMOJiMT-aK-

* ao — 8.32 A, D — 4.60, n — 2.20, R — 
14.4 % . H — 1080 KTC/MM2, HecpeppoMarHM-
TeH (npM 18 °C), coflepacaHMe xpoMa M3iwe-

HaeTCH 30HajIBH0 — B H,eHTpaJn>HMX HaCTSX 
3epeH — 31.2 % , B nepwcpepMHecKMx — 
28.8 %. 

Ta6jiMi;a I. CH. 1 — Tapi;6yprHT, HeHreHe KČIIIK. 1 — OJIMBMH ; 2 — opxonMpoKceH; 
3 — cepneHTMH, 4 — >Kejie3HCTbiŕi xpoMinnHHejiM,n. N II, yBeji. 60. ca. 2 — ÄyHMT,' 
HeHreHe KČIHK. 1 — OJIMBMH c acao BbipaJKemioii cnaňHOCTbio; 2 — cepneHTMH; 3 — 
»ejie3MCTUM XpOMDJnKHeJIHJI. N II . yBeJI. 60. CH. 3 — HaCTHHHO CepneHTMHM3HpOBaHHbIM 
JT/HMT c pyjuraň MMHepaJiH3aAMeii, HeHreHe KČUIK. 1 — OJIMBMH; 2 — >Kejie3MCTbiM 
XpOMUinMHeJIMJJ,; 3 — XJIOpMT; 4 — CepneHTMH. N II , yBeJI. 60. CH. 4 — CMJIbHO H3Me-
HeHHbiťi nepUflOTHT, Menrene KéniK. 1 — pejiMKTti ojiMBMHa; 2 — cepneHTMH; 3 — cep-
nocpMT. N + , yBeji. 60 

http://noKa3a.no
http://Feo.6iMgo.39
http://Feo.GeMgo.34
http://CrMiFeo.5tAlo.3s
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TMHOJIMT (2VX = 78 85°), KOJIM^eCTBO 
KOToporo OGHHHO B03pacTaeT K nepM-

cpepwM yjibTpa6a3MTOBoro Tejia. 
KyMyjiaTMBHbie CTpyKTypbi B Mccneflo-

BaHHbix nopoflax He HaGjuo/raiOTCH. 
I l o XMMMnecKOMy cocTaBy nopoflw, 

cj iara iomne yjibTpa6a3MTOBoe Tejio ce-

Bepo3anaflHee BepuíMHbi HeHreHe KČUIK, 
oneHb 6JIM3KM (TaGji. 1). KaK n o MMCJIO-

BWM 3HaieHMaM xapaKTepncTMKM Xecca 
M / r , BapMpyíouieM OT 7.30 /JO 9,91 
(cpeflHee M3 15 onpeaejieHHM — 8.35), 
TaK M no coAep>KaHMio T Í O J (MeHee 
0.16 % , a B GojibuiMHCTBe cjiyqau HM>Ke 

0.01 % ) OHM onpeflejiCHHO OTHOCHTCH 
K nepHflOTMTOBbIM npOM3BOJJHbIM QKe-

jíHKOBa-riaHaMOTOBa M jip., 1978°) MJIM 
K MeTaMopcpMHecKMM nepMflOTMTaM n o 
KojiMaHy (1979). n o cpaBHeHMK) c aHa-

jiorMHHHMM MeTaMopcpM30BaHHbiMM n e -

PMflOTMTaMM ApflMHCKOrO paiioHa (KOJI-

HeBa, ^CejiH3KOBa-IIaHaňoTOBa, 1982) OHM 
coflepjKaT Gojibuie BOJÍM, B CBA3M c 6o-

Jiee BbicoKoň CTencHbio cepneHTMHM3a-

UMM, oflHaKo n p n conocTaBJíeHMM c nocT-

MeTaMopcpMHecKMMM nepMflOTMTaMM ()Ke-

JiH3KOBa-riaHaMOTOBa M flp., 1978a) OHM 
OTHocMTejibHO Gojiee „cyxMe". n o Hop-

XHMutecKuň cocraa nopoa yjibTpaOasuroBoro rejia ceBeposana^ee BepmnHbi 
„^íenrene KÍUJK" 

JV° o6p. 
3jieMeHTw 

SiO, 
TiO, 
A12Ó3 
F e 2 0 3 

FeO 
CaO 
MgO 
N a 2 0 
K 2 0 
MnO 
P2O5 
H 2 0 
H 9 O + 
C ŕ 2 0 3 
NiO 
CoO 
co2 S O 3 

cyiviMa 

2 3 3 a / 6 5 

35,47 
0,08 
0,38 
4,80 
3,40 
0,56 

42,95 
0,07 
0,12 
0,13 
0,09 
0,63 
9,60 
0,25 
0,23 

0,004 
0,56 
0,20 

99,52 

5435 

36,60 
0,16 
0,99 
5,40 
4,70 
0,50 

43,28 
0,02 
0,01 
0,14 
0,06 
0,32 
7,32 

H. O. 
0,238 
0,020 
0,33 

100,178 

152a/65 

37,37 
CJr. 
0,70 
6,09 
3,93 
0,83 

40,67 
0,07 
CH. 
0,17 
0,02 
0,69 
8,66 
0,32 
0,24 
0,02 
HeT 
0,28 

100,05 

238 /65 

37,95 
CJI. 
0,82 
7,41 
4,30 
0,83 

39,67 
0,13 
CJI. 
0,17 
0,03 
0,36 
7,66 
0,31 
0,10 

0,012 
H e t 
0,28 

100,03 

255/65 

37,99 
CJI. 
0,77 
5,97 
3,08 
0,91 

41,62 
0,07 
CJI. 
0,15 
0,03 
0,36 
8,40 
0,19 
0,22 
0,02 
0,41 
0,20 

100,37 

163/65 

38,04 
0,06 
0,41 
6.73 
2.15 
0,78 

39,45 
0,07 
CJI. 
0,13 
0,03 
0,78 

10,50 
0,16 
0,26 
0,01 
HeT 
0,18 

99,74 

TaÔJiMiia 1 

5434 

38,23 
0,14 
1,12 
4,55 
3,68 
0,28 

43,21 
0,02 
0,01 
0,10 
0,07 
0,41 
7,94 

H. 0 . 
0,262 
0,012 
0,20 
0,14 

100,374 

TaSjuma II. CH. 1 — flyHMT, MecTH. „EaJiaôaH". 1 — OJIMBMH ; 2 — cepneHTMH N II 
yBCJi. 60. CH. 2 — OJIMBMHOBWM KJiMHonMpoKceHMT, rnecTH. „'oaJiaôaH". 1 — H3orHyToe 
3cpno KJiMHonMpoKceHa — I; 2 — npojKMjma KJiMHonwpoKceHa — II, ceKym.aa KJIMHO-
nnpoKceH — I ; 3 — OJIMBMH — II; 4 — TPCMOJJMT; 5 — MarHeTMT?. N II yBCJi 60 
CH. 3 — OJIHBMHOBMM KJIMHOIIMpOKCeHMT, MeCTH. ,,'fiajia6aH". 1 — KJIMHOnHpOKCeH — I-
2 — OJTMBMH — I I ; 3 — KJIMHOnMpOKCCH — I I ; 4 — TpeMOJIHT; 5 — MaTHeTMT' N II 
yBeJI. 60. CH. 4 — OJIMBMHOBWM KJiMHonMpoKceHHT, MecTH. „BaJiaôaH". 1 — KJiMHOnM-! 
poKCeH — I ; yjyiHHeHHbie arperaTbi oJiHBMHa (2), KJiMHOnMpoKceHa — II (3) H TDCMO-
jiMTa (4) c MarHCTMTOM (5.) N II, yBeJi. 60 
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JV° o 6 p . 
3jie.MeHTW 

S i O ^ 
T i 0 2 
Al->03 
F e , 0 3 

F e O 
C a O 
M g O 
N a . O 
K-.O 
M n O 
P2O5 
H o O -
H 2 0 + 
C r ^ 0 3 

N i O 
C o O 
C O . 
S O 3 

cyM.via 

156 5 / 65 

38 ,28 
CJI. 
2,24 
5,29 
2,52 
1,05 

38 ,17 
0,07 
CJI. 

weT 
0,09 
0,79 

10,20 
0,32 
0,26 
0,05 
HeT 
0,22 

99,55 

224/65 

39,03 
0,06 

1,12 
4,84 
3,72 
0,74 

41,90 
0,06 
CJI. 
0,11 
0,03 
0,52 
6,98 
0,18 
0,19 

0,006 
HeT 
0,08 

99,57 

115/65 

39,71 
CJI. 
1,11 
5,03 
3,33 
1,68 

40,82 
0,09 
CJI. 
0,13 
0,04 
0,27 
6,96 
0,17 
0,26 
0,01 
HeT 
0,54 

100,15 

158 /65 

41 ,27 
CJI. 
0,99 
5,78 
2,54 
2,60 

36,54 
0,09 
CJI. 
0,13 
0,03 
0,52 
8,41 
0,13 
0,21 

0 ,006 
0,29 
0,26 

99 ,79 

114/65 

41,40 
0 ,13 
0,70 
4,89 
4,10 
3,30 

36,12 
0,14 
CJI. 
0,15 
0,02 
0,66 
7,11 
0,43 
0,18 
0,01 
HeT 
0,34 

99,68 

TaOJiMua 1 (npojiOJOKeHHe) 

139 /65 

40,34 
0 ,11 
1,04 
4 ,88 
4 ,35 
0,98 

39,85 
0,07 
CJI. 
0 ,13 
0,04 
0,69 
5,80 
0,27 
0,29 

0,009 
0,76 
HCT 

99,61 

160/65 

42,59 
CJI. 
1,00 
5,22 
2,78 
2,53 

36,96 
0,13 
CJI. 
0,14 
0,04 
0,56 
7,41 
0,20 
0,15 
0,01 
HeT 
0,22 

99,94 

212/65 

44,53 
CJI. 
1,06 
3,67 
3,62 
0,84 

39,20 
0,07 
CJI. 
0,09 
0,03 
0,48 
5,40 
0,19 
0,22 
0,01 
HeT 
0,84 

100,25 

I3bi BbinoJweHbi B xMMMHecKOii Jia6opaTOPHM cneunaJibHOCTH reoxMMMM, Co-
cpMiicKoro yHMBepcMTera. AHanHTMKM; E. JIaHjpKeBa, K. TeoprMeBa. T. Kypresa, P. Cna-
coBa. 

MaTMBHOMy cocTaBy 3TU nopoflbi B oc-
HOBHOM nonanaiOT B nojie AYHHTOB M 60-
raTbix OJIMBMHOM rapuGyprMTOB M JiMUib 
eflMHMHHbie npo6bi cooTBeTCTByiOT Jiep-
UOJiMTaM, 6JIM3KMM K rapuGyprMTaM 
(PMC. 2). 

n o neTpOXMMMMeCKMM OCOÔeHHOCTÍIM 
nopoflbi, cjiaraiomMe yjibTpa6a3MTOBbie 
Tejia MecTHOCTM „BajiaGaH", ueTKO pa3-
rpaHHMMBaiOTCH B flBe rpynnw, COOTBCT-
CTByiouiue flByx TimaM nojioc, cjiaraio-
U;MX nojiocMaTbiii KOMnaeKC (TaGji. 2). 
nopof lb i jjyHHT-rapu6yprHTOBbix nonoc 
uejiMKOM nonanaiOT B cooTBeTCTByiouiee 
MM n o n e M He oTJiM^aioTCH OT nopofl, 
CJiaraiouiMX yjibTpa6a3MTOBoe TeJio OK-
pecTHOCTM HeHreHe KČUIK. OJIMBMHOBHC 
KJiMHonHpoKceHMTbi nonaflaioT, c He-

GojibuiMM pa36pocoM, B cBoeM nojie 
(puc. 2). flfla HMX xapaKTepHo noBbimeH-

Hoe coflepjKaHue TÍO2 (OKOJIO 0.30 % ) 

oPx CPJC 

PMC. 2. flMarpaMa KOJiMneTBeHHO-MMHepaJiorM-

HecKOM HOMeHKJiaTypbi yjibTpa6a3MT0B 3a6bip-

flCHCKOro paiioHa (no Hop.MaTMBHOMy MMHe-

pajibHOMy cocrraBy). Ol — OJIMBMH, OPX — op-

TonMpOKCeH, cPx — KJiMHomipOKceH; 1 — no-

poflbi yjibTpa6a3MTOBoro Tejia ceBepo3anajiHee 
BepuiMHbi HeHreHe KČUIK, 2 — nopo^H yJi«>-

Tpa6a3MT0B0ro Tejia MCCTHOCTM „BaJia6aH" 



K. KoJineaa H KOJÍ.: ílerpojiormi MeTaMop0u3OBanHbix yjibTpa6a3HTOB 

M OMeHb HM3Koe co,n,ep>KaHHe B O / J M (TaGji. 
2). 

H a M G o j i e e cymecrBeHHOM o c o G e H -
HOCTbK) x a p a K T e p M 3 y e M b i x y j i bTpa6a3M-
TOBbix n o p o f l HBJíaeTCH MX cJ iaGaa CTe-
n e H b cepneHTMHM3anMM. O H M C J I O J K C H M 
BbicoKOTeMnepaTypHbiM MMHepajibHbiM 
napareHe3MCOM. Haxo>KfleHMe MX B BM^e 
OTflejibHwx M30JinpoBaHHbix JIMH3, x a o -
TMnecKM p a 3 6 p o c a H H b i x B o n p e f l e j i e H H b i x 
ypoBHHx p a 3 p e 3 a MeTaMopcpMTOB n e H -
T p a j i b H o p o f l o n c K o ň r p y n n b i , cBMfleTejib-

CTByeT O TOM, HTO OHM OKa3ajIMCb B 3TOM 
c p e ^ e B BMJje G J I O K O B (OJ IMCTOJIMTOB) e u i e 
B O BpeMa oTJio>KeHMH nepBMHHwx o c a -

flOHHbix n o p o f l . 
MMHCpaJIbHblM COCTaB M neTpoxHMM-

MCCKMC OCoGeHHOCTM OTfleJIbHblX GjIOKOB 
yjibTpa6a3MTOB, KaK y a c e G M J I O OTMene-

H O , noKa3biBaK)T, MTO nepBOHana j ibHO 
CpOpMMpOBaHMC 3TMX nOpOfl npOM3XOflM-

JIO, n o BCCM BepOHTHOCTM. B yCJIOBMaX 
BepXHMX HaCTeM BCpXHeM MaHTMM MJIM 
B CaMblX HHJKHHX OTfleJiaX 3CMHOM KOpbl. 
nof l i>eM B BepxHMe HaCTM 3CMHOM KOpbl, 
MX flpoGjieHMe M n o n a a a H n e B o c a j r o i -

H O M KOMnjieKce GeccoMHCHO conpoBo>K-

^ a j i o c b cepneHTMHM3auneM yj ibTpa6a3M-

TOBblX nOpOfl. n p M 3TOM, TOJIbKO KJIMHO-

n n p o K c e H n o ^ T H noJiHOCTbio coxpaHMJiCH. 
MaCTMMHO MJIM nOJIHOCTbK) cepneHTMHM-

3MpoBaHHwe GJIOKM yjibTpa6a3MTOB BMec-

Te C BKJUOMaiOmMMM MX OCaflKaMM GbIJIM 
noABeprHyTb i /jMHaMOTepMajibHOMy Me-

TaMOptpM3My B aMCpMÔOJIMTOBOM CpaUMM. 
B 3 T M X ycjiOBMax npow3xoflMJiM J i e c e p -

neHTMHM3aUMfl M CpOpMMpOBaHMC BblCO-

K O T e M n e p a T y p H w x accouwauMM OJIMBMH 
- |-OpTOnMpOKCeH + TpeMOJIMT B JiyHMT-

r a p u G y p r M T a x M oJiMBMH-f-KJiMHonMpoK-

CeH-|-TpeMOJIMT B OJIMBHHOBMX KJIHHOnM-

poKceHMTax. B n o c n e f l H n x , H a p a f l y 

XuMHiecKuň cocraB nopoji yjibrpa6a3HTOBoro rcna MCCTHOCTM ,.Bana6aH" 

Ta6jiMiia 2 

Ni o6p. 
3jieinenTbi 

AyHHT-rapiiSyprMTOBbie nojiocu 

40/65 54/26 34/65 5423 r 
5292A 

OJIMBMH-KJIMHOIIM-

pOKCeHMTOBbie nOJIOCbl 

5424 5423B 5424A 

S i O , 
TiO., 
Al2Ó ; i 
FeoO-j 
F e O 
C a O 
MgO 
Na-O 
K , Ó 
M n O 
P2O5 
H , 0 ~ 
H o O + 
C r 2 0 3 
NiO 
CoO 
co2 S O 3 

35,78 
CJI. 
0,31 
4,88 
5,15 
1,02 

42,51 
0,07 
CJI. 
0,21 
0,04 
0,32 
8,51 
0,19 
0,20 
0,02 
0,69 
0,34 

37 ,73 
0,18 
0,87 
8,62 
4,92 
1,23 

38,58 
0,09 
0,02 
0,20 
0,08 
0,28 
6,72 

H. 0 . 
0,131 
0,017 
0,08 
0,23 

38,50 
0,07 
0,60 
7,02 
0,71 
0,51 

37,65 
0,07 
CJI. 
0,08 
0,02 
0,88 

12,93 
0,29 
0,25 

0,004 
HeT 
HeT 

38,81 
0,13 
0,61 
4,93 
3,70 
1,21 

42 ,93 
0,04 
0,02 
0,13 
0,09 
0,24 
6,34 

H. 0 . 
0,255 
0,014 
0,41 
0,15 

39,64 
0,06 
0 ,45 
6,42 
2,34 
1,20 

39 ,70 
0,09 
0,02 
0,15 
0 ,07 
0 ,55 
9 ,00 
0,21 
0,15 

0,009 
HeT 
0 ,025 

47 ,83 
0,27 
2,98 
3,53 
2,41 

14,60 
24 ,77 

0,24 
0,02 
0,10 
0,06 
0,08 
2,50 

H. 0 . 
0,10 

0 ,008 
0,14 
0,54 

49 ,39 
0,28 
2,28 
3,99 
2,83 

17,95 
20,84 

0,35 
0,06 
0,12 
0,08 
0,14 
0,96 

H. 0 . 
0,042 
0,002 
0,30 
0,49 

51,26 
0,30 
2,38 
2,87 
2,48 

19,78 
19,48 

0,32 
0,02 
0,11 
0,09 
0,08 
0,55 

H. 0. 
0,034 
0,006 
0,01 
0,12 

cyMMa 100,24 99,978 99,58 100,009 100,084 100,178 100,104 99,980 
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3Tanbi 

TaCjmua 3 

Pa3HOBHj;HocTM nopoji MHiiepaJibHbie accoiiitaiiMM 

I. OopMiiponamie yjibTpaôaíMTOB (BcpxHaa 
MaHTHH — HMÄHJia HaCTb 3eiMHOM KOpbl) 

II. nOjrbCM B 3CMH}'10 KOpy H CepilCHTHHII-
3aHHa 

III. rrpoÔJieHMe M nonajiaiine B BH/ie OJIMCTO-
JIMTOB B OCajIOHHblM KOMHJICKC, CepiieH-
TMHH3aUHa 

IV. MeiaMopcpM3M COBMCCTHO c napacjiaH-
HeBblM KOMnJieKCOM B aMCOHÔOJIMTOBOM 
cpauHM, flecepneHTMHMsauHK 

McTaMopdpimecKMe ncpMj(OTHTi,i — 
i. jiyHHT — rapuôyprMTbi 
KyMyjisTbi (paccJioeHHbic) 
2. jr/HHT — rapiiôyprMTbi 
3. Ol — KJIMHOHMpOKCCHMTI.1 
1. CepneHTHHH3MpOBaHHbIC .HyiIHT — 

íapiiSypniTM 
2. CepnCHTMHH3HpOBaHHbie JiyHHT — 

rapuOyprMTbi 
3. CepneHTHHM3MpoBaniibie Ol — 

KJIMBOnMpOKCCHMTbl 
1. CepilCHTMHHTbl 
2. CepnCHTMHMTbl 
3. CcpneHTHHM3opoBannbie Ol — 

KJIHHOnHpOKCeiIHTbl 

V. JIOKajibiiaa TeKTOHimecKaa n rwjipoTep-
MaJibiiaa oCpafioTKa, jiOKaJibiiaa cepnen-
TMHH3auna M OTaJibKOBaHiie 

i . n,ccepneHTHHH3HpoBanHbie jvyHMT-

rapuôypniTbi 
2. AeCepiieHTMHM3MpOBaHHhie JiyHMT -

rapuOyprHTM 
3. AecepneHTHHM3MpoBamibie OI-KJIM 

HOnMpOKCeHMTW 
1. Oia60 CCpiICHTMHM3MpOBaHIIblC 

jryHMT — rapuOypíHTbi 
2. OiaÔO CepilCHTHHM3HpOBaHHbie 

fíymn — rapuOypiMTbi 
3. Cna6o cepiiCHTMHM3MponaHHbie 

Ol — KJIMHOnMpOKCCHMTbl 

Ol-I + oPx-I + Shp-I 
Ol-I 4- oPx-I + Shp-I 
Ol-I -f- cPx- I + Shp-I 

Spn+pc j i . Ol-I, oPx- I M Shp-I 
Spn+peJ i . Ol-I, oPx-I M Shp- I 
Spn+peJ i . Ol-I , M Shp-I + cPx- I 

Spn M conpoBOJKjjaiomMe MMHepanbi 
Spn n coiipoBOÄjiaiomne MMHepajibi 
Spn + cPx- I 

Ol-II + oPx- I I -f- Tr-I h Shp-I I 
Ol-II + oPx-I I -f- Tr- I — 
Ol-II + c P x - I -f c P x - I I + Tr-I 

Ol-II + oPx- I I + Tr-I + Shp- I I + 
-f Spn- I I + Tr- I I - f Tc 
Ol-II + oPx-I I + Tr-I + 
+ Spn-I I + Tr- I I 4- Tc 

Ol-II + Spn-I I -f cPx-I + cPx- I I + 
+ Tr-I + Act 

npMMeiaiIIUI: Ol — OJIMBMH. OPX — OpTOnMpOKCeiI. CPX — KJIHHOpiipOKCeH. S h p — XpOMIUIIHHeJIHJI, Tr — TpeMOJIMT, Act 
aKTMHOJiMT, Spn — cepneHTMH, peji. — PCJIHKTU. 
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C KJIMHOnnpOKCeHOM-II COXpaHMJIHCb 
M3orHyTwe M noMyTHeBuiue pejiMKTw 
KJiMHonnpoKceHa-I. 

H3 pacueTOB M3opeaKUMOHrpajr CMC-
TeMbi CaO — MgO — Si0 2 — H 2 0 
(Evans a n d Trommsdor f f , 1970) MMHe-
paJIbHbie aCCOUMaUMM OJIMBMH-(-OPTOnM-
pOKCeH-f-TpeMOJIMT M OJIMBMH+KJIMHOnM-
poKceH-|-TpeMOJiMT CTaGMJibHbi n p n T = 
= 700—720 °C M P > 2 KG. 

CyiuecTBeHHOM ocoGeHHOCTbio, cBMae-
TeJIbCTByiOUieM O MCTaMOpCpMHeCKOM 
npoHcxoJKfleHMM BbicoKOTeMnepaTypHbix 
MMHepajioB, HBJiaeTca nojiHoe OTcyTCTBne 
xapaKTepHbix a a a KyMyjiHTOB rMnMano-
MopcpH03epHMCTbix cTpyKTyp nopon,, 
xoTa nojiocHaToe CTpoeHne coxpaHMJiocb. 
n o cyuiecTBy „MCMe3Jia" M T. H. „pya,-
Haa nwab" , conyTCTByioiuaa npoueccoB 
cepneHTMHM3aHMM. MeTaKpMCTaJiJiw a<e-
jie3MCTbix xpoMuinMHejiMflOB, coGpaHHbie 
B BMfle npoJKMJioK, cTpyň MJIM HeGoab-

UIMX rHC3,n, o6pa30BaaMCb B pe3yabTaTe 
nepeKpMCTaaaM3auMM B yKa3aHHbix ycao-

BHM pacnbiaei iHoro pyjxHoro BemecTBa. 
H a p a a y c STMM HeoGxoaMMo OTMCTMTB, 
MTO B nepncpepMMecKMx nacTax orfleab-

Hbix GaoKOB npoTeKaan GnMeTacoMaTM-

^ecKMe peaKUMM. B pe3yabTaTe no3flHMX, 
aoKaabHO npoaBaeHHbix TeicroHMHecKMx 

M rMJipOTepMaabHblX B03aeMCTBMM MMe-

aM MecTo HM3K0TeMiiepaTypHbie npeoG-

pa30BaHMa, npnBea,mne K MacTHHHoň M 
flaace noaHOM cepneHTMHM3aaMM paHee 
jrecepneHTMHM3MpoBaHHbix yabTpa6a3M-

TOBbix nopojr, a Taica<e OTaabKOBaHMK) 
M ac6ecTOo6pa30BaHMK). 3 T M npoueccw 
npMBeaM K noaHOMy npeo6pa30BaHMio 
HeGoabuiMX Tea M K nacTMMHOMy M3Me-

HeHMio Bfloab TeKTOHMqecKMx Hapyiue-

HMM B n p e ^ e a a x 6 o a e e KpynHbix M3 HMX. 

OGJUMM XOA M nocaeflOBaTeabHOCTb 
npeo6pa30BaHHM yabTpa6a3MTOBbix no-

POJJ C CpOpMMpOBaHHeM COOTBeTCTByK)-

IUMX xapaKTepHbix a.aa HOBHX P-T ycao-

BHM accouMaiiMM MMHepaaaoB MO>KHO 
MaaiocTpnpoBaTb caeAyiomHM o6pa30M 
(TaGa. 3). 
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Petrology of metamorphosed ultrabasites from the area of the 
village of Zabärdo (Central Rhodope Mts., Bulgaria) 

K. KOLCHEVA — M. ZHELYASKOVA-PANAYOTOVA — Ž. IVANOV 

Several lenticular bodies of ultrabasites 
have been found in the area of the village 
of Zabärdo in the lower levels of the meta-
morphic profile of the Central-Rhodope 
group. Two of the bodies are larger — one 
of them occurs northwest of the Chengene-
Kyoshk Peak (450/500 m), and the other in 
the Balaban locality (1000;600 m). The former 
body consists of harzburgites blending into 
dunites, and the other one has a distinct 
banded structure of dunite-harzburgite and 
olivine-clinopyroxenite bands, respectively. 

The rocks are characterized by a low 
degree of serpentinization. They consist of 
high-temperature mineral parageneses. Their 
occurrence as separate isolated denses, 
scattered randomly in definite levels to the 
metamorphites from the Central-Rhodope 
paraschist group, shows that they were 
brought there as olistoliths already during 

the sedimentation of the primary rocks. After 
that all of them were metamorphosed into 
umphibolite facies, the olistolith suffering 
deseipentinization. The general course and 
sequence of transformation of the ultrabasic 
rocks and the formaiton of the parageneses 
characteristic of the respective P-T condi­
tions are given in Table 3. 

In their geological occurrence, mineral 
composition and petrochemical characteristic 
the ultrabasic rocks belong to the group of 
the Rhodope premetamorphic ultrabasites 
distinguished in an earlier work (Zhelyasko-
va-Pananyotova et al., 1977). So far this is 
the first locality where blocks of a layered 
complex have been found to occur besides 
the lenses of metamorphic peridotites, i. e. 
from the lower levels of the ophiolithic sec­
tions. 


