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N. Antoua, K. Doneeua- Precambrian Metamorphosed Magmatic R.ocks between Dospat 
and Satovca Village, West R.hod{)pes: Basic and acid magmatic rocks, related to the middle, 
series of the Prarhodopian metamorphic complex are described. The ultrabasic to basid 
magmatites are in hypabyssal subvolcanic and volcanic facies and are syn- to post-sedimen-1 
tary. The acid magmatites arc synkinemati c and are spatially and temporary related to thtt 
basites, thus forming a joi nt gabbro-plagi ogranite formatio n. Both acid and basic magma.; 
tites were affected by the regional metamorphism (amphibolite facies) of the Precambria' ~ 
complex and underwent repeated metamorphic alterations, including ultrametamorphislfl­
as well .. 

Yt~acrnero Ha MarMaTHliRH cKaJm c 6a3Ht:IeH H ynrpa6a3HlleH cocras s 
.n.oKaM6pJdicKHR MeTaMop<j>eH KOMnneKc Ha Po.n.oncKHR MacHa e .n.oKa3aHo H s 
reoJIO>KKaTa mneparypa T03H Bonpoc e pa3rne>K/l,aH Hee.n.HoKparHo B crpaTH· 
rpacpcKH, nerporpa<PcKH 1-1 nerpoxHl\·IHtleH acneKT (K o >K y x a p o B, '1966; 
K o >K y x a p o sa, 1967, 1972; I( o >K y x a p o B a H K o >K y x a p o a, 
1962, 1973, 1978; K a u K o s H Jtp., 1977, H np.). 

llpH reOJIO>KKOTO KapTHp8H€ B Maw.a6 J :25 000 3ana,D.HO OT lJ.ocnaT B pafloHa 
Ha cenaTa Jho6t~a, OcHHa H KoqaH, Enaroearpa.ncKo, ce ycTaHOBHxa HOBH TeJia 
OT MeTaMOp<l>o3Hp8HH MarMaTHtiHH CK8JIH B ,D.OKaM6pHR - )'JITpa6a3HTH, 6a3HTH 
H rpaHHTOH,D.H. Co6paHJHIT 6orar <jJaKTHllecKH .l\faTepHaJI nossoJIH B nacroHw.ara 
pa6oTa ,1\3 ce pa3rJie,D.aT B3aHMOOTHOWei!H.!'!Ta Ha CIJOMeHaT!iTe M8fM8THTH, TeX· 
HHRT CTpOe>K, C'bCTaB H reHe3HC. 

feoJIO)KKa o6cTaHOBKa 

Hai\-crapHTe cKaJJH, H3rpam.n.aw.H paitoHa, ca .n.oKaM6pHi1cKH MeTar.mp¢HTH, 
npe,D.CTaBeHH OT ,n.pe6HO· .llO <PHH03'bpHeCTH 6HOTHTOBH rHaikH, 8JITepHHp8W.H C 
TDHKH npocJIOHKH .n.sycn10.n.eHH MYCKOBHTOBH H anJJHTOH.D.HH rHaikH. B .n.onHHTe 
HM HHBa ce H8MHpaT HHKOJIKO T'bHKH H HeH3Jl'bp>KaHH npOCJIOHKH OT MpaMOpH, 
rH8HCOWHCTH C rpaHaT, CT8BpOJIHT H .!lHCTeH H C'bBceM MaJIKO .D.>KeCTIHJIHTOnO.ll06HH 
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KBapunTH. B no·BHCOKHre Imsa ce IJO.f!IlRBar HH)J{eKUHOHHH rRaiicn H MHrMa­
THTH , H3rp3)!(Jl3ll.lH Hero.'leMH II lleHCHO 3aCe6eHH y•IaCT'bU"' !3Cpe,Q 6HOTHTOBHTC 
fH8HCJf. BcpeJl TC3H MeTai\Wp~mTH npe.UHMIJO B IJO·BHCOI<HTe HM HHBa ca Bl\'le· 
cn>JtH Mlloro6poii!m pa3.rrlltrHO ro.'le.-.m n.flacroo6pa3HI! re.Tia or oproar.HjH16:l.'lHTII 
II ll.lOI<OOupa:mH H..111 6yll11H11p3HH Teaa OT MeT3MOp<j:03llp311H y.rnpauaSJiliJIH H 
6a.1JI4HH cKa.:IH. Yt~acnuu c ra6poa HJIII napoKceHHTOB c'bt Tas ce Ha6.rno.uasar 
n 13 oproaMqm6o.'II!THTe. To311 cKanen J<O~>HJJleKc e npOrleHCH or rpaHHTOH.UH c 
ll.'lan!OrpmurTOB C'bCT3U II J'H3HCOJHIJ\HR TCKCTypa, o6oco6e1111 B jJ.BC raMOCTOSl­
'H'.'IJIII llllTp)311ll - lJ.OJliiO,t~pHIIOBCKa H 0CHIICJ{3 . B TeKTOHCI<O OTIIOWeliHC KOM· 
lJ<1C'I<C'bT li3rpai!<}L(.l iiAKaTa Ha )f\Hil<eBC'KaTa CHllK.'lllii<JJJa, ' llUlTO OC C C oplleHTll· 
pOFll<a l104TII CCRep-JOr. 

OmtcUHHTe r.-reraMopc~unr npll reoJ10)!<Koro t<apr Hpanc ca ornece1111 t<'h~' 
q>e.uHaTa n'bcrpa CBIIT<l 11a nporepo3o~, a no-K'bCHo - t<'bt-1 .CBJnara na 6110· 
THTOilHTe ll !!.I>)'CJlJO)l.eHIHe I'HaflCH (K aUK 0 B 1-t J\p . , 1977). rJo HU6J1JO.UCHI!}1 
na aHropwrc TE'3H CI<a.llu noi<03DaT r oJIHMO cxo,rtCTBO c MeTaMopcj.lHTHre or CaKap 
ll.'lamnm (I< o m y x a p o !3 a ll K o m y x a p o B, 1973), OT 5e.'lopet!KOTO no­
.uynaHe B 113TOttHJ!Te Po.uorm, EpMope'lHeTo B UenrpaJIHIITe Po.n.om1 H pHJICKtiTe 
~>erar.:op<.j>HTH or palwHa 11a Ce.ueMre e3cpa, Yp.II.HHH e3epa 11 P H6HH e3epa. 

lloKa i\·.6pH~iCKH RT Cl<a.'!eH KOMO.I!€KC B paHOHa e npouene11 OT pHOJlHTOBH 
ecpy3IHI c o.'lHroueHcKa B'b3pacr H Ha cesep e noKpHT or na.i!eoreHCKH 11 n.rmo­
l~PH f' l< ll ('(']!!~:c:q•JJ. 

nosetieTO 01' Te.nara HI\·18T OJiaCT006pa3Ha ¢opMa 11 npe.IJ.CT313JlHBaT CH,7JOI3e, Bll-te­
cTeJm lWHKOp,il.aHTHO BCpell 6HOTHTOBHTe fH3HCH. )le6eJIH.H3Ta HM e OT 100 .D.O 
I 50 m. KoHrai\THTe HM ca napa.rre .. lHH Ha MeraMop¢uara wHcro3nocr Ha BMecrBa­
lll11Te cKa.:IH 11 HCHO oqepraoar H)l.Kara Ha CHHKm1H3JIHaTa crpyKrypa. Mnoro 
•tecnt ca Kceuo.:mnne oT rHaikw, .'le!l\OBH!lHO YJJ.hl>KeHH 110 nocoKa 11a HoWl!· 
CT~Da Hero. 

HenpaBIJ•lHHTe moKoo6pa3HH TCJia ca c paa.rn1llHH pa3Mepu, Karo Ha~i 
roJIHi\IOTO - c n.tiOH\ H<;IA 3 km2

, ce paJt<pwsa s AOJJHHara Ha OcHHCKa peKa 
JO)J{IIO or c. jlro6tia. To e pa3K'bcaHo H qacrv.trno acHMMJJHpano or ocHHCKHH 
rHaik-rpaHHT. T~J.IJOTO e HMaJio 3Ha\mTeJmo no-roJieMH pa3Mepw, sa Koero CBH· 
J.~ere-lcTBysaT MHoro6pot%mnc Kceno.:mrH ucpe)l. KOHT3MHHI1paHH51 nJia rHorpa­
IIHT. llpyro no-Ma.nKo. Tf!.'Io e BKJJIO'leHo s rnaH:c-rpamna 113TOtiHO or sp. Mapa­
illoaa tiyt<a. Ma.:none TC,lla Karo upaan.'lo yqacrsysaT B 6y.AHHamHH crpyKrypH. 

CocTas·&T na re,laTa aap11pa B rpaHHUH or nepH.D.OTHTH 11 nMpoKCeHHTII .uo 
ra6po 11 ra6pO-!WpHTH. BCHllKH ca no.li.JIO)KCHH na llteTaliiOp(j>Ha npoilt.H.Ha acne.A­
CTBHe perHoHa.neH Merar.10pcflH3bi\l s aMcpH6omiTOB <PauHec, JlOileJia .n.o qacrJfti · 
HOTO Ht-1 H•ll-1 IT'hJIHO npe~pbll.l8He B l\13CHBHH .1!.0 H3WHCTeiiH ar-tqm60.'JOBH CK3.JIH. 
CTeneHTa Ha npOiluiHa 33BHCH r.rranuo oT ¢opMara H pa3MepHre na reJiara, C'bll.lO 
H OT TeXHJUi C.'bCTaB H ce H3;\<leHH OT rrepH<j>epHf!Ta K'b~1 UeiiTpa .riHHTe HM t!aCnl . 
Ma.'IKHTe Te .. la Jt KCeHoJIHTHTe o6HKnoneHo ca Han'bJlHO npol\!eHeHH B oproaMcj>H-
6o.'IHTH, ,!J.OK8TO ro.rreMHTC H~taT CJIOiKCH 30HaJieH CTpOe>K H B T51X Ce H86JllO,D.a­
BaT IIOtfTH BCHtfKH nocmiellH no-rope rrerporpa(pclH! p83HOBH.UHOCT11 H npeXO­
.!J.HTe MeiK.UY THX. 

n epHOJUITHTe ce cpemaT H8H-pR,QKO K3TO Jlelli.H H 6y.II.HHH BCpe.A OpT03M<j>H-
60JIHTHTe. Hascm<'h.n.e ca Han'bJIHO npoMeHerm B aKTHHOJIHTOBH, raJIKOBH, ra.TJK-. 
Tpe~roJIHT-XJIOpHTOBH WHCTH . CrpyKrypaTa HM e HeMaro6nacrrttrHa , nenH.n.o-
6JiaCTHtiHa, cpH6po6nacTHt~Ha. B MHHepanHHH H!lt c'bctas saeMar yqacrHe aKTH· 
HOJ111T, Tpei\10.;11-IT, T8.1K, c-epneHTHH, KaTO T3.i!K'bT H X.10pHibT H3rpa)J{,QaT B'bHW· 
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HHTe 30HH Ha 6y.li.HHHTe, a aMqm60JIHTe - UeHTpaJTHHTe HM li3CTH. I1ocJTe)l.HHTe 
ca .llpe6Ho- .li.O Jl'hJironpHaMaTHq~m. B cHonecTH HJIH JI'htieCTH arperarw. Onruq­
HHTe HM csoiicrsa or rpeMOJIHT K'bM aKTHHOJIHT sapupar, KaKTo CJie.n.sa: Ng:c -
or 18 .li.O 12°; - 2V or 80 .li.O 68°; Np- or 1,602 JI.O 1,668; Nm - or 1,613 
.li.O 1,680 H Ng - or 1 ,622 .li.O l ,709. TaJTK'hT e c H3BeCTiiO C'h.llop.>KaHHe Ha HH­
KeJT, T'bH Karo H )].sara MY KoeqmuHeHra - Ng H N p - ca Ha)l. 1,600 (K o -
C T 0 B, 1971). . 

I1HpOKCeHHTHTe ce Ha6JTIO)l.aBaT KaTO HenpaBHJIHH yt~aCT'bUH B 00-fOJieMHTe 
ra6pOBH TeJia, KaTO KCeHOJIHTH B rHaik-rpaHHTa HJIH H3rpa.>K)l.aT CaMOCTOHTeJIHH 
6y.li.HHH. Te ca nJI'hTHH, MaCHBHH H re.>KKH. Or nopBHtr HHre nwpoKceHH, narpa.>K­
J1.3JIH CKaJiaTa, Ca Ce ·aana3HJIH caMO OT)l.eJIHH peJIHKTH. I1o HHKOH OllTHl!eCKH 
)l.aHHH - nJieoxpOH3'bM B 3eJieHH TOHOBe, c:Ng:::::::42-48° H uemneJIHOCT- OT­
rosapHT Ha asrHT. AMqm6oJI'hT, KOi'ITo e aaMeCTHJI H3UH.1JO nwpoKceHa, e Hee)l.Ho­
po.lleH - aKTHHOJIHT H rpeMOJIHT, K3TO npeo6JTa)l.aBa 3KTHHOJlHT'bT. I1pHC'bCTBHeTO 
Ha rpeMOJIHT H qecrure nparuecrH PY.li.HH BKJIIOlleHHH a Hero noKaasar HaJIHqHero 
Ha OpTOOHpOKCeHH B llbpBOHatiaJIHH51 C'bCTaB Ha CK3JiaTa (Y e H .ll .>K 'b p H 
B pay H, 1970). Hape.ll c aMqm6oJIHTe s MHHepaJTHHH cocras Ha nHpoKceHHTHTe 
yt~acrsysar ow.e nJiarHOKJiaa (An50 • 55), 6HOTHT, Ksapu., enH.n.or, anarwr, THTa­
HHT, MarHeTHT, nHpHT. B HHKOH y l!aCT'bUH MarHeTHT'bT JJ.OCTHra .11.0 5%, KaTO 
CJia6o e MapTHTH3HpaH. 

OcHOBHara Maca or no-roJieMHTe HenpasHJIHH reJia H Jiew.oBHJI.HH yl!aCT'hUH 
or nJiacroo6pa3HHTe reJia ca warpa.lleHH or MeraMopcpoaHpainl ra6pa H ra6po­
HOpHTH. MaKpocKoncKH rosa ca .n.pe6Ho-, cpe.li.HO- .li.O e)l.po- H rpy6oa'bpHecrw 
cKaJIH, nJI'hTHH, re.>KKH, c MacnsHa .li.O rpy6owHcT03Ha reKcrypa. CrpyKrypara 
HM e peJIHKTOBO-ra6posa, rpaH06JI3CTHtiHa, )l.Ha6JiaCTHliH3. I10.ll MHKpOCKOna 
ce Ha6JIIO)l.aBaT peJTHKTH OT ll'bpBHtieH MOHOK.lJI1HeH llHpOKCeH (Ng:c:::::::30-35°, 
+2V =78°), 6e3U.BeTeH HJIH C JleK OJieOXpOH3'bM B 3eJieHH TOHOBe. 3a npHC'b­
CTBHeTO Ha poM6HtieH nHpOKCeH ce C'b.li.H KOCBeHO no cjJHHH HfJIHU.H HJIH nparue­
CTH npo.llyKTH or py.li.HH MHHepaJIH, paanoJio.>KeHH no uenHTeJIHH nJiocKOCTH s 
HHKOH ar .. Icpn6oJIOBH HHJJ.HBHJI.H. AMcpH60JI'bT, aaMecrnJT nnpoKcei-nne npn 1\·tera­
Mopcplilne npouecH, 00 C'bCT3B e 06HKHOBeH aMcpH60JI 33 UeHTp3JIHHTe yt~aCT'bUH 
Ha renara H aKTHHOJIHT aa oKpaHHHTe aoHH. KoJIHt~ecrsoro My sapHpa or 40 
.li.O 60%. 06HKHOBeHHHT aMqm6oJI Ha l\Iecra e aeJieH c Koecpwu.HeHTH Ha JI'ht~enpe­
qynsaHe Np:::;1,661 H Ng>1,682, a Ha .llpyrw- T'bMHoaeJieHo ou.sereH c Koe­
cjJHUHeHTH C'bOTBeTHO N p = 1,673- 1 ,677 H Ng = 1 ,694-1 ;702. I1JiarnoKJia3'bT e 
.li.B3 BHJ1.3 . E.li.HHHHT e B cpaBHHTeJIHO e.n.pH, OJIOl!eCTH HH.li.HBH.li.H, KOHTO ca 33-
MeCTeHH neTHHCTO B ueHrpaJIHHre qacrH HJIH H3U.HJIO or enH.li.OT. BHcrpHre 
yqacrouH II MaT coer as An30 - 35• BropHHT nJiarHOKJiaa o6paaysa .llpe6HorpaHo-
6.iiacrHtrHH arperaTH, cjJHKCHpaw.H Mecrara Ha n'hpBJ:!tiHHH nnarnoi<Jiaa . I1o Co­
eras sap11pa or An30 .n.o An55 , Karo ce cpew.ar H aoHa.IIHH HH.li.HBH.li.H c no-KHCeJia 
u.e.HrpaJTHa qacr. Or sropocreneHHHTe 1\'lHHepaJIH aacJiy.>Kasar BHHl\•13HHe pyrH­
Jl'hT, l!HeTO C'b.ll'bp.>KaHHe .li.OCTHfa Ha Mecra 7-8% , H MHJiepHT'bT? tiaJIHtiHeTO Ha 
llOCJie)l.HHH 611 MOfJIO )l.a 0651CHH C'b.ll'bp.>KaHHeTO Ha HHKeJI B Te3H CK3JIH, ycra­
HOBeHO npH cneKrpaJIHHTe aHaJIH3H. OcraHaJIHTe sropocreneHHH MHHepaJTH ca 
enH)l.OT, KBapu., 6HOTHT, THTaHHT, UHpKOH, anaTHT, MarHeTH'f, llHpHT H X3JIKO­
nHpHT. 

Hai1-ru11poKo paanpocrpaHei-me Karo nerporpacpci<a paaHOBHJJ.HOCT Ha Me­
raMop¢oaHpamne 6a3HTH HMar oproaMqm6oJIHTHre. T e Harpa.>K)l.ar noliTH H3-
U51JIO nJiaCT006p33HHTe TeJia (cpHr. 1) H MaJIKHTe 6y.D.HHH, KaKTO H nepHcpepiHITe 
30HH Ha HenpaBHJIHHTe TeJia II fOJieMHTe 6y)l.HHH, KaTO OcpOpMHT TeXHH51 30Ha­
JleH CTpOe)!(. I1pe)l.CTaBJIHB3T M3CHBHH HJIH OO-tieCTO HalllHCTeHH JI.O HBHlleCTH 
aMcpH60JIOBH CK3JIH, )l.pe6HO· .li.O cpeJJ.H03'bpHeCTI'I, Ha MeCTa .n.pe6HOOliHH, B KOHTO 
t.ieTaMopcpH3M'bT e llanpe)l.HaJI JI.OTOJIKOBa, q'e ObpBOH3l!aJIHHHT. C'bCTaB e· 33JJHtieH 
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Han'bJIHo • . Or n'bpBHQHHTe crpyKrypH ca 3ana3eHH PR.IlKO peJIHKTH or nop¢HPO· 
H)lHa, ra6pO-)lHa6a~OBa H )lHa6a30Ba CTpyKtypa, C'blleTaHa C Jlpe6HOOllHa TeK­
CTypa. HaJIHqHeTO Ha Ta KHBa CTpyKtypH npe)lOOJiara npHC'bCTBHeTO Ha XHnO· 
a6HCaJIHH H ByJIKaHCKH aHaJI031i Ha ra6pOH)lHHTe MarM3THTH, KaKTO II !Ia 

¢Hr. I. f eoJIO>KKa Kapra- Ha-paliona 3anaAHO or )locnar Me>KAY cenara Oc11Ha, Jl106qa 
H KoqaH, 6naroearpancKo 
I - KB&Tepuep; 2- nJIHOUeH; 3-4- naneoreH: 3-pHOJIHTH; 4-KOHrJIONCpUH; 5 - 0<:HHCKH ruaAC· 
rp&HHTH: 6 - OPT081oe¢IH60 JIHTH; 7 - NeT8ra6pO· HOpHTH H ynTp8 633HTH; 8 - rHaiiCOB KOWnJieKC; 9 -
eneweKTH Ha KpHCT8JIHS8UHOHH8 WKCT03HOCT H WeT8NOp¢1H8 H WllrNBTH'IK8 IIBH'IeCTOCT; 10 - rHaiiCOBHA· 
HOCT a O<:HHCKHTe ruaAc-rpaHHTK; II - pasnowK 

TeXHHTe nHpOKJiaCTHTH noHe 3a qacT OT OOCJIOHHHTe TeJia, noKa3BaHeTO Ha 
npoH3Xo)la HM o6aqe e MHoro rpy.llHO, nii KaTo B re3H cKaJIH MeTaMopcpHara 
npOMRHa e MHOrO nO-)l'bJI60Ka (I( 0 }!( y X a p 0 B a, 1967). 

OcHOBHHHT cKanoo6pa3ysam MHHepan cne)l perHoHaJIHo-MeTaMopcpHara npo­
MRHa e aMcpH60JI'bT- 45-75%. TOH e o6HKHOBeH aMcpH60JI C OOTHllHH CBOHCTBa 
Ng = l,675-1,698, Nm=1,650-1,684, Np=1 ,638-1,665 H -2V or 52 .llO 65°, 
Ng:c = 15-18°. l..!ecTo e noeropHo npeKpHcTaJIH3Hpan B aKTHHOJIHT HJIH rpe­
MOJIHT-aKTHHOJIHT. Yf)lBa HJIH neTHHCTO, KaTO HaCJie)lHBa MeCTaTa Ha n'bpBHll· 
HHTe ¢eMHllHH MHHepaJIH, HJIH B HBHllKH H JielUH H 3ae)lHO C OJI8fHOKJia3a o6y· 
CJI8BR lltHrMaTHQHaTa HBHlleCTOCT Ha OOBelleTO OT OpTOaMcpH60JIHTHTe (cpHr. 1). 
MeraMop¢HHRT nnanfoKna3 qecro e c neTHHCT HJIH HeRcHo 30HaneH crpoe>K H 
sapHpa no c'bcTae OT An36 Jl.O An116 • Ha MHoro Mecra e npeKpHCTaJIH3Hpan H npo-
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----.. 111100.. I to• I 3215 I 
OkHCM ------

161i$ 16J3 3333 4752 to6 II 16 2 I 3 I . 
5102 48.84 50,82 47,20 55,72 45,92 47,80 46,99 72,94 73,69 49.50 49,94 50,48 48,81 
Ti0 2 1,66 0.51 0,37 1.00 0,90 0,6 1 1,30 0.29 0,40 0,84 1.57 1,45 0,86 
Al20s 11,62 7.58 20,77 17,02 19,25 18,53 19,76 13,86 13.43 18,00 14.50 15,34 17.24 
Fe20 s 5,36 2.63 1,31 4,02 3,44 3,35 3,87 1 69 1,57 2,80 3.74 3,84 1,62 
FeO 9,47 5,38 4,57 4,76 7,34 4,30 6,41 1,08 1,30 5,80 8,Ql 7,78 9,07 
MnO 0,30 0,15 0,11 0,13 0,16 0,19 0,17 0,10 0,06 0.12 0,33 0.20 0,08 
MgO 8,98 16,90 8,24 3,70 8.55 8,05 5,10 0,60 0,70 6,62 6,99 5.79 8 .53 
CaO 9,98 13,70 14,22 7.50 12,30 15,27 10,10 2.66 3,92 10,64 9,71 8,94 12.35 
Na20 0,08 0.88 1,26 3,11 1.16 I .OS 3,41 2,89 3,94 2,32 2,65 3,07 1,70 
K~O 0.50 0,30 0,21 0,93 0,16 0,25 0,64 2,2t\ 1,15 0,98 0,97 0,97 0,27 
P20 1i 0,25 0,03 0,04 0,13 O,Ql 0.01 0,12 0,05 0.08 0,28 0.37 0,25 -
H20+ 1,9~ 0,11 0.20 0,37 0,17 . 0,07 1,77 1.32 0,76 1,60 1,28 1,89 -

Bnara 1050 (-H20) 0,20 - - - - - 0,24 0,18 0,11 - - - -
3ar. npH HaK. 0,98 0,69 0,92 0,98 - - - - 0,62 - - - 0,08 

C02 0.03 - - - - - o,oa 0,09 - - - - -s 0,08 0,01 0,11 O,Q7 0,15 0.11 0,15 0,03 0,01 - - - -
I 100,26 99,69 !;9,53 99,50 99,51 99,59 100,06 100,05 99,72 - - - -

4HcqOSH ~3p3KTCpHCTHKH no 3asapHUKH 
s 56,4 48.1 57.7 67,0 57,9 56,5 58,4 80,9 82,5 58,8 58,0 1 59.6 56,3 
a 3,2 2,0 3,0 8,6 3,8 2.5 8,9 9,4 8,6 7,9 7,4 8.8 4,1 
b 38,0 46.5 25.9 16,2 29,9 29,3 22,9 6.4 4,4 24 9 28,6 25,9 30,0 
c 2,2 3,2 13,2 8,2 9,0 11 ,6 9,7 3,2 4.5 8,4 6,0 6.2 9,5 
t' 30,7 12,1 23,0 52.0 39,5 24,7 44,5 49.5 69,7 33,3 38.6 42,5 33,7 
m' 44,0 51 ,5 57,3 39.2 50.0 48,5 40,4 15,5 25,8 46.9 41,2 38.8 48,0 
c' 25,2 22,9 19,8 8,8 8,6 26,7 14,9 a'-35,1 4,5 19,8 20,2 18,7 18.2 
n 87.~ 83.3 80,8 83,3 82,5 86,1 90,0 66.2 98,4 80.4 79,6 81,7 90.0 
Q 4,1 -10,8 - 4.0 8,9 -1.4 -3.5 - 10,7 1,9 43,4 -6.6 -4.8 -3,6 -5,0 

4HcnosH xapurepHCTHKH no HHrnK 
a1 I 8,5 1 11.7 26.6 29,4 24,0 I 24,0 27,7 I 42,9 40,9 
fm 62,8 83,2 37,3 36.4 45.6 38,8 38,1 19,9 19,7 
c 26,1 3,7 33.2 23,6 27,8 35,1 25.7 15,1 21,9 
alk 3,5 1,4 2.9 10.6 2,7 2,6 8,7 22,4 20,0 
si 121 ,3 131 ,7 102,6 163,4 94,9 101.4 112.0 382,9 383,4 
k 0,1 0,3 0,1 0,8 0,1 0,2 0.1 0,3 0,1 
mg 0,6 0,8 0,7 0,4 I o.6 0,7 0.5 03 . 0,3 
qz -31.0 26,0 -3,0 - 19,0 - 17,0 -11,0 - 24,0 t94:o I 200,0 

101 - MeT .. ,Opcji03Kpi H y.npa6U BT; 3215- 1114cjiN<!OIIH3 HPitl nHpOKCCHaT; 1613- MCTU40pcjlo ... p1HO ra6po; 1633- MCTUIOpcjiOSitP4" r a 6pOAHOpHT ; 3333- IMcjiK60~tiSNpl11 0 r a -
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pacHaJI JJ.Ha6JiaCTHttHO C 3M<llH60JI HJIH 33e}J.HO C KB3pU H 6HOTHT o6pasysa qJHHO· 
r paHo6nacTuqHH arperaTH. KonHttecTBOTO Ha Ksapua ce JJ.BH>KH ciT eJJ.HHHttHH 
3bpHa JJ..O JQ-15%, K3TO OpT03Mq>H60JIHTHTe CT3B3T KB3pUC'b.ll'bp>KaW.H HJIH 
Ksapu6Bl1 . CbW.OTO ce OTH3C5! 3a opToaM<PH6onHTHTe c nosHweHo Cb.llbp>KilHHe 
Ha enHJJ.OT HJIH 6woTHT. oHOTHTbT e qepseHoKaq>Rs. HJJ.Ba HepaBHOMepHo neT· 
HHCTO, . l:lafl·ttecro no aMq>H6ona. npH n0·3HaiJHTeJIHa 6HOTHTH33UHR aM<PH6o· 
JIHTHTe npeMIHiaBaT B 3Mq>H60JI·6HOTHTOBH rHalkH . n pouecH Ha 6HOTHTH33UHfl 
33CRraT 3H3'IHTeJIH3 43CT OT OpTOaMq>H60JiliTHTe H rOJIRMa 'I3CT OT rHaHCHTe 
c aMq>w6on ca pe3yJITaT Ha TaKasa npoMRHa. XapaKrepHo 33 oproaMq>H6onHTHTe 
e noBHweHoTo CbJJ.bp>KaHHe Ha pyrHJI 11 THTaHHT, KaTo nocneJJ.HHRT Ha Mecra 
o6rpa>KJJ.a pyrwna, a Ha JJ.pyrH - PYJJ.HHR MHHepan. PyJJ.HHTe MHHepanH ca nH· 
pHT, MarHeTHT, THTaHoMarHen!T H 6oraT Ha THTaH wnHHeJI (?). B THTaHoMarHe· 
THT3 npeo6Jia,llaBa HJIMeHHTOBaTa CbCT3BKa, JJ.OK3TO MarHeTHTOBaTa e 'I3CTH'IHO 
HJIH H3UfiJIO M3pTHTH3HpaHa . 

TpR6sa JJ.a ce oT6ene>KH, qe enHreHeTHttHHTe H3MeHeHHR B onHcsaHHTe Me· 
TaMop<Po3wpaHH ynrpa6a3HIJHH H 6a3HqHH MarMaTHTH ca cna6H. B TopHqHHTe 
MHHepaJIH HJJ.B3T nceB,llOMopq>HO HJIH B MaJIKH rHe3JJ.3 H q>HHH npO>KHJIKH. n o nna· 
fHOKJI33a Ce cpew.aT nceB,llOMOpq>HO cepHUHT, ~H.llpOCJIIO,lleCTH H fJIHHeCTH n pO· 
JJ.YKTH, MHOro PRJJ.KO enHJJ.OT H KaJIHeB <j:>eJIJJ.WnaT. n o Ma<PHTHTe CbW.O PRJJ.KO ce 
pa3BHBar xnopHT H Ksapu. B npo>KHJIKH H rHe3JJ.a ce Ha6JIJOJJ.aBaT Kap6oHaTH, 
3eOJIHTH, XJIOpHT H onaJI·X3JIUeJJ.OH. 

XHMHIJeCKHTe aHaJIH3H Ha o6pa3UH oT pa3JJHttHHTe neTporpaq>cKH pa3HO· 
BHJI.HOCTH M~T31\Wpq>03Hp3HH ynrpa6a3HTH H 6a3HTH ca npe,llCTaBeHH Ha Ta6JI. 1. 
Te noKassaT noiJTH nbJIHO cxoJJ.CTBO c XHMH3Ma Ha eTaJioHHHTe aHaJJH3H. 

fHaHC-rpaHHTH 

KbM Te3H cKaJIH ce OTHaCRT rpaHHTOH.llHTe, H3rpa>Kn.aw.H OcHHCKaTa HHTPY3HR, 
pa3nono>KeHa Me>KJI.Y cenaTa OcHHa, J1106qa, Mapyneso H sp . Mapawosa q yKa. 
KoHTaKT'bT Ha HHrpy3HRTa c BMecTB3W.HTe H MeTaMopq>HTH e nocTeneHeH H npen.· 
CTaBJIHBa pa3JIH'IHO WHpOKa MHrMaTHTOB3 30H3, napaJieJIHa Ha KpHCTaJIH33UHOH· 
HaTa WHCT03HOCT 11 MHrM3THttHaTa HBH'IeCTOC'I' B rHaikHTe. EHJJ.OKOHTaKTbT 
H306HJICTByBa H3 KCeHOJIHTH OT rH3HCH H OpTOaMq>H60JIHTH BbB BH.ll Ha JJeW.H 
ll HBHUH, napaJieJIHH Ha rHaHCOBHJJ.HOCTTa B rpaHHT3 H Ha MeTaMopq>HHTe TeK· 
cTypH s rHaiicwTe. TaM KbJJ.ero rpaHHTOH.lH!Te pa3KbCBaT rena OT 6a3HTH, e o6pa· 
3ysaHa arMaTHTosa 3oHa. KbcoseTe Ha arMaTHTa ca c nHpoKceHHTOB, ra6pos, 
ra6pO,llHOpHTOB CbCT3B . )1\HJIHHfiT MaTepHaJI e OT KOHT3MHHHpaH nJiarHOrpaHHT· 
JI.HOpHT, KsapUJJ.!iopHT, rpaHon.wopHT HJIH nerMaTHT. n p11 perHoHaJIHHR MeTa· 
MOpq>H3'bM T33H 30H3 Ha acHMHJI3UHH e H3UfiJIO npeopHeHTHpaHa - K'bCOBeTe 
ca H3WHCTeHH 11 nemoBH.llHO yJI.'hJI>KeHH, >KHJIHIHlT MaTepHaJI e or'bHaT 
(Ta6n. I, q>11r. 1). 

0CHOBHaTa neTporpaq>cKa pa3HOBH,llHOCT Ha OCHHCKHTe rpaHHTOHJJ.H e ,llpe6HO· 
.llO cpe,llH03'bpHeCT nJiart-!OrpaHHT. 0TJIHqasa Ce C HBHtteCTa }J.O rH3HCOBH,llHa Tel<· 
cTyp a, KaTo nnocKoCTHHTe CTPYKTYPH B rpaHHTa ce c'brnacysaT Han'hnHo c Te3H 
B MeTaMopq>HTHTe. CTpyKTypaTa e peJIHKToso xwnHJJ.HOMopq>H03'hpHecTa, -ycno>K· 
HeHa llO-K'bCHO OT nopq>HpOHJI.H3, 6JiaCTOI\UIJIOHHTOBa, ,llpe6Horp3H06JJ3CTHIJHa 
H MeTacoMaTHIJHa. C1,cTaB'bT Ha nnarHorp aHHTa e: nnarHOKJia3 An30, KBapu, 
6HOTHT, enHJI.OT, MYCKOBHT, rwraHHT, anaTHT, UOH3HT, UHPKOH H pyJJ.eH MHHe­
pan. C noHsara Ha Kanwes <j:>enn.wnar Ha 3anan. H 10r nnarHorpaHHT'bT npexo>KJHI 
B HOpMaJieH rpaHHT, K3TO C'bOTBeTHO H3M3JIRB3 KOJIH'IeCTBOTO Ha llJJ3rHOKJI331'1 
11 Ha Ma<j)wTwre. H a6JJJOJJ.aBaT ce 11 annHTOHJJ.HH H nerMaTOHJI.IUI yl!acnuH. B KOH· 
TaMHHHpaHHTe 30HH e npe,llCTaBeHa URJia raMa pa3.HOBHJJ.HOCTH JI.O }J.HOpHT BKJIIO· 
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Ta6 .1uua l 

<J>ur. I. ArMatHt or KOHtaMHHHpaHara 9oHa Ha OCHHCK!UI rHaiic-rpaHH'!', OcHncxa 
peKa npH C. 0CHH3 
ll>Hr. 2. KceHOJIHt or oproa~ujm6oJIHT s OCRHCKHll rHaiic-rpaHHT toro3an3.!1.HO or 
C. 0 CHH3 
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l!HTeJIHo. MHHepaJIHtun c'bcraa ce H3MeHH, i<aro cJIIOAecTHre KoMnoHeHTH Ha­
pacraar, noHBHBa ce aMqm6oJI, no-6a3Hl!eH nJiarHOKJta3 (.no An40), o6rpa)K.naw. 
n'hpBHH, HaMaJIHBa KOJIHl!ecraoro Ha Kaapua, noHBHBa ce rpaHaT. CrpyKrypara 
C'blli,O Ce H3MeHH AO a.TJOTpHOMOp¢H03'bpHeCTa, HBHlJeCTa 33 CJIIOAHTe, ¢eMHl!HHTe 
MHHepaJIH H KBapua. B MHHepaJIHHH C'bCTaB H CTpyKTypara Ha rHaifc-rpaHH· 
nne C'blli,O ca OTp33eHH HeKOJIKOKp3THHTe npOHBM Ha MeTaMop<}JH3'bM, 3acerHaJIH 
ll.OKaM6pHiicKHTe cKaJIH. HaJIHUe e e.nHa noaceMeCTHa 6Jiacre3a, KOHTO Haii-HcHo 
.TJHlJH B nopqmpOHAHHTe pa3HOBHAHOCTH - Te B C'blli,HOCT npeACTaBJIHBaT 6.TJa­
CTOMHJIOHHTH. B THX nJiarHOKJia3'bT e cpaBHHTeJIHO 3ana3eH B nopqmpOKJiaCTH 
BCpeA Ape6HO· AO MHKp03'bpHeCTa Maca OT npeKpHCTaJIH3HpaJI KBapu·¢eJIAlllna­
TOB 11 c.TJIOAecr MarepHaJI. CJieA HeH HepaBHOMepHo ce noHBHBa aropa reHepauHH 
K3JIHeB ¢eJIAlllnaT, KOfiTO KOpOAHpa H 3aMeCTBa npeAMMHO nJiafMOKJia3a. 06pa-
3yBaT ce no-KMCeJI nJiarMOKJia3 An28 11 qepaeHoKa¢HB 6MOTMT. CrpyKrypara ce 
M3MeHH B rpaH06JiaCTHlJHa H 'MeTaCOMaTHlJHa. 

EnwreHeTHtiHHTe H3MeHeHHH B rHaiic-rpaHHTHTe ce npoHBHBaT, KaKTO Je3M 
B MeTaMop¢o3HpaHHTe 6a3HtiHH MHfMaTHTH - nceBAOMOp¢Ho H B npO)KHJIKH H 
rHe3.na. no nJiarHoKJia3a ce pa3!3HBaT cepHUHT, XHApocJIIOAH, pHAKo en~.nor, 
no 6HoTHTa - xJiopHT, MycKOBHT H THTaHOBH npo.nyKTH. B npo)KHJIKH H rHe3Aa 
ce cpew.ar XJIOpHT, Kap6oHaT, KBapu H nHpHT. 

TietpOXHMHqHa xapaKTepHCTHKa 

OnHcBaHHTe cKaJIH ca pe3yJITaT or alie.npHBaHero Ha HOpMaJIHa, KaJiuHeao-aJI­
KaJIHa MarMa, 6e.nHa Ha aJIKaJIMH. YJirpa6a3Hl!HHTe pa3HOBHAHOCTH, KOHTO acJieA­
CTBHe MaJIKMTe pa3MepH Ha TeJiaTa ca nO·A'bJI60KO MeTaMop¢03HpaHM, noKa3BaT 
CHJIHO noBHllleHM C'hA'~>P*aHHH Ha Si02, K 20 H Na20 M CaO B cpaaHeHMe c era­
JIOHHHTe aHaJIH3H (lJ e T Be p H K o B, 1956). CHJIHO e HaMaJieHo KOJIMtiecraoro 
Ha MgO 3a cMerKa Ha Al20 3 • Te3M H3MeHeHHH B XHMH3Ma Ha nepHAOTHTHTe H 
nHpOKCeHHTHTe OTpa3HBaT npoMeHHTe B MHHepaJIHHH C'bCTaB BCJieACTBHe HeeAHO­
KpaTHHTe perHoHaJIHo-MeraMop¢HH npouec11. 

B 6a3HtiHHTe pa3HOBHAHOCTH, KOHTO H3rpa*.nar no-roJieMH reJia H acne.n­
CTBHe CBOH CTpOe>K ca 3ana3HJIH yqaCThUH C no-MaJIKa CTeneH Ha npOMHHa, 
XHMHtiHHHT C'hCTaB e THnHtieH 3a ra3H rpyna cKaJIH. YaeJIHtieHHero Ha Al20 3 
H CaO e pe3yJirar or npeKpHcTaJIH3aUHHTa Ha nHpoKceHHTe B o6HKHoBeH aM¢H-
6oJI. DpH no-Hanpe.nHaJia npoMHHa B Han'hJIHO npeKpHcTaJIH3HpaJIHTe oproal\I · 
¢H60JIHTH ce Ha6niO.naaa HaMaJIHBaHe Ha MgO If CaO 3a cMerKa Ha K 20 H Na20 
11 Al20 3 np11 3ana3BaHe C'hA'hp)KanHero Ha Si02 • 

Ba3HtiHHTe H ynrpa6a3HtiHHTe cKaJIH noKa3aar xapaKrepHo 3a T03H THn 
!IIarMa noamrreHo C'h.D.'hp)KaHHe Ha Ni H Ti02. 

DpH npexoAHMTe pa3HOBHAHOCTH, noJiytieHH npH ac!1MHJiaUHH Ha ra6poro 
B 30H3Ta Ha KOHTaMHHaUHH Ha OCHHCKHH rpaHHT, C'hlli,O ce Ha6JIIOA3BaT H3MeHe· 
HHH B XHMHtleCKHH C'bCTaB. ra6pOAHOpHTHTe ce OTJIHtiaBaT C nOBHllleHH C'hA'hP· 
)!{aHHH Ha N a20 H K 20, Si02 H FeO+Fe20 3 3a cMerKa Ha MgO H no H H r JI H 
(4 e T B e p H K 0 B, 1956) ce OTHaCHT K'bM AHOpHTOBaTa rpyna, a no 3a­
B a p H U K H - l<'hM Kaapuoaoro ra6po. KoHraMHHHpaHHHT rpaHHT e c'bc croii­
HOCTH 3a rpaHOAHOpHTOB THn M3f!l1a no HHrJIH C nO·BHCOKH C'hA'bp)KaHHH Ha 
Si02 o-r Te3H B HOpMaJIHHTe rpaHHTH·, HO c noHH>KeHa aJIKaJittocr 11 yae.iiHireHHe 
Ha CaO, o6pa3yaaw.o nJianwrpaHHTHHH c'hcraa Ha cKanara. . 
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3aKJIIOtJ:eHHe 

BHe.npHsaHeTO Ha yJITpa6a3HqHHTe H 6a3HqHHTe MarMaTHTH e cTaHano s reocHH­

KJIHHaJIHHH CT3,llHH Ha pa3BHTHe Ha ,ll01<31110pHfiCKHH I<OMnJieKC, e,nHOBpeMeHHO 

HJIH Henocpe,nCTBeHO CJie,i:{ Ce,llHMeHTOOTJiaraHeTO. 06pa3yBaHHTe M3fM3THqHH 

TeJia Ca B XHll030HC3JieH, cyOBYJII<3HCI<H H BYJII<3HCI<H cpau.HeC H ca npHBbp33HH 

l<bM Cpe,nHaTa cepHH H3 .llOJI HHH npapO,llOOCI<H KOMnJieKC. Oo CbCT3B Ca nepH­

)!OTHTH, nHpOKCeHHTH, raopO-HOpHTH, raopa H BepOHTHO ,llH3033H H TeXHHTe 

I<Jl3CTHTH, 1<3TO 3HaqHTeJieH npesec HM3T OCHOBHHTe pa3HOBH,llHOCTH .. THCHO 

csbp3aHH c THx BbB speMeTo H npocTpaHcTBOTO qpe3 arMaTHTOBH CTPYKTYPH H 

CTPYKTYPH Ha 3aMecTsaHe H KOHTaMHHaU.HH ca ocHHCKHTe rHaftc-rpaHHTH -

nJiarHorpaHHTH. T e o6pa3ysaT e,llHHHa raopo-nnamorpaHHTOBa ¢opM3U.HH. TeK­

CTYPHHTe H cTpyKTYPHHTe oco6eHOCTH H Ha KHCeJIHTe, H Ha 6a3H'IIHHTe MarMa­

THTH , TeXHHHT MHHepaneH CbCT3B H H30JIIO.ll3B3HHTe B Hero· H3MeHeHHH , K3KTO 

H B33HMOOTHOUleHHHT3 C BMeCTB3lli.HTe fH MeTaMopcpHTH CBH,lleTeJICTByBaT 33 00-

ll.I.OTO HM yqaCTHe B perHOH3JIHHSi MeTaMopcpH3bM - 3McpHOOJIHTOB cpau.HeC .Ha 

.ll01<3MOpHHCKHH KOMDJie i<C H OOCJie,llB3JIHTe H3fbBaTeJIHH npou.ecH. 
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