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T. Marinou- Alkaline Intrusive Rocks in the Area of Zidarouo Village, Burgas District. 
In the area of Zidarovo Village alkaline rocks occur in the so-called Zidarovo intrusive. It 
intrudes the central parts of the paleovolcanic edifice of same name which marks the final 
Upper Cretaceous activity in those places. The intrusive has a complex morphology wi th 
many off-shoots and dikelike bodies (Fig. 2). The ore veins which are concentrated mainly 
in the volcanic country rocks of the intrusive and rarely penetrate the latter have a spatial 
orientation close to that of the off-shoots. 

Geophysical studies established anomaly of subisometric form at a depth about 4-5 km, 
several times larger in area than the intrusive in question. Probably it is related to a peri­
pheral magmatic body, the Zidarovo intrusive being an off-shoot in its western part. 

The intrusive in its peripheral and apical parts is not well crystallized and shows 
subvolcanic to volcanic appearance while at lower erosion levels the rocks are well crystalliz­
ed. Th is determines the intrusive as an intravolcanic body, intruded at subvolcanic level. 
The intrusive is a result of two magmatic stages. First formed nepheline essexites and during 
the second intrusion monzodiorites, monzonites and alkalic, quartzbearing syenites origi­
nated which show rapid transitions to each other. The petrochemical features of the rocks 
studied indicate high alkaline varieties, undersaturated in Si02 • They were formed from a 
primary magma, rich in alkalies and at an intermediate differentiation stage. 

B pafloHa Hac. 3H.n.apoao, BypracKo, ycraHOBHxMe aJIKaJIHH HHtpy3HBHH cKaJIH. 
Te yqacrayaar B H3rpa)!{)!.aHero Ha T. Hap. 3H.n.apoBCKH HHtpy3HB. no B'bnpo­
CI·!Te Ha ropHOKpe.D.HH5! MarMaTH3'bM B T03H pafiOH H npHHaJJ,Jie)!(aUJ.HTe My SeMH 
ca pa6otHJIH pe.n.Hu.a reonosH (H a 'l e B, 1953; M a p H H o B a - q H n 'l a -
I<oaa, 1954; Crofi· HoB H Pa .n.oHo Ba, 1968; PalliKOB, 1971; 
p a lli K 0 B H .D.p. , 1978}. 3a np'bB ll'bT 3a HaJIH'!HeTO Ha aJIKaJIHH MarMeHH 
CID!Jll1 ~ ape_aJifL .J:i.E._J3J>J2llW.J;>e1K1SJUI -~YJIKalL£'bO].W,aBaT C T OH- H 0 B H P a -
A o HoB a (1968). AaropHre osHaqaaar H.HKOH cKaJIHH pa3HOBHJJ.HOCTH, Karo 
MOHU.OHHT-eceKCHTH H cy6aJIKaJIHH JieBKOcHeHHTH. no-K'bCHO C'bUJ.O B'bB BopJIH-
6pe)!{K0 P a lli K o B (1971) onHcaa e.n.Ha HHTPY3HBHa .n.af!Ka Karo JieBU.HTOB 
re¢pv.r. 

3H.n.apoacKH.HT HHrpysHB ce pa3KpHaa Ha oKoJio 2 km ceaepoH3TOliHO or 
c. 3H.n.aposo (<j)Hr·. 1). no-no.n.po6HH nerporpa<tJcKH H3CJieJJ,BaHH5! Ha HHTPY3HBa, 
KaKro H Ha apeana Ha Heroaoro pasnpocrpaHeHHe ca .n.a.n.eHH or P a lli K o a 
H JJ,p. (1978). 
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LLenra Ha HacTOHLUara pa6ora e .na ce oxapaKrepH3Hpar nerporpa¢cKH H 
nerpOXHMHI·IHO HHKOH pHAKO cpeLUaHH pa3HOBHAHOCTH, H3rpa>K.naLUH MaCHBa. 
06p'bLUa ce BHHMaHv.e Ha MOpcj:loJJO>KKHTe H CTpyKrypHo-TeKCTypHHTe OC06eHOCTH 
Ha HHTpy3HBa, B KOHTO ca orpa3eHH qepn ne Ha MarMeHO THJJO, BHe.npeHO H 3a­
CTHHaJJO npH cy6BynKaHCKH yCJJOBHH . 

MopcpoAo:>~cKu u cmpyKmypnu oco· 
6enocmu na unmpy3u8a. TipH Haumre 
H3CJJen.saHHH (P a ll1 K 0 B H .np., 1978) 
6ellle ycraHoseHo, qe a ueHrpaJJHHTe 
tiacrH Ha 3H.napoBCKHH synKaH e BHeJI.peH 
HHTPY3HB, Koiho 6ene>KH e.nHH neTH eran 
Ha ropHoKpe.nHara MarMeHa .nefmocr. HH­
rpy3HB'hT B nnaH e JIHHeHHO y.non>KeH s 
IOfOH3TOllHa llOCOKa H 3aeMa DJJOLU Ol<OJIO 
3 km2 (<jmr. 1). Ceseposana.nHHHT KOHTaKT 
Ha HHTpysHBa e cKpHr no.n nnHoueHCKH· 
Te HaCJiarH, HO CTpyKrypHTe Ha Tet!eHHe, 
MaKap H Heoco6eHO OTlleTJIHBH B TaSH 
MY qacr, Morar .na ce pasrne>KJI.aT Karo 
npHSHaK sa HefOBOTO npOA'bJJ>KaBaHe B 
TaSH DOCOKa. D o COHAa>KeH D'bT e ycTa ­
HOBeHO H YlliHpHBaHe Ha HHTp)'SHBa' B 
cesepoHSTOllHa nocoKa. 

TipH reo<j:>HSHllHHTe HSCJJe).J,BaHH51 
(T y M 6 e B H .up., 1976) e ycraHOBeHa 
aHOMaJIHH C'bC cy6HSQMeTpHt!Ha cj:lopMa H 
HeHCHa A'bJ160t!HHa, DO DJJOLU HeKOJIKO­
KpaTHO DO-fOJIHMa OT Ta3H Ha pasrJJe>K­
).J,aHHH HHrpysHs. BepoHTHO ce Kacae sa 
nepHcpepHO MarMeHO THJJO, Ha KOeTO 3H· 
JI.aposcKHHT HHTpysHB ce HBHBa ano<j:>Hs 
s sana.nHara MY t~acr. 

<l>Hr. l. f eoJIO>KKa CKHUa Ha paHOHa 
/ - a.nyBHa~ttH Hac.naru; 2 - D.liHOUeHCKH K3· 
c.naru; 3 - 3HA3POBCKH HHTPY3HB; 4 - ropHo­
KPeAHH sy.nKaKHTH 

~Ko_HTaKT'hT Ha HHTPY3HBa c BMecrsauiHTe ro syJIKaHHTH e ceKym. HCHO 
wspaseH, HO cno>KeH no Mopdx>JiorHH (cpHr. 2). ToH HMa csoeo6paaHH JI'bKarymemw 
oqepraHHH H MHoro ano¢wsH. An.Q92..HsHre HMaT Haii-pa3JIHllHH pasMepH - A'bJI­
~HHa OT H51KOJ1KO MeTpa Jl.O OKOJIO 200 m. l)HAKO noseqe, H )!,e6eJIHHa OT 1-2 
AO 50-60 m. Te ca pa3np'bCTeHH B CBOHTe KpaHIUa H HaKJIOHeHH DO OTHOWeHHe 
ocosara nJiocKocr Ha HHrpysHBa no.n 'bf'bJI 15-20 .no 60°. P yJI.HHTe >KHJIH HJvtaT 
npocrpaHCTBeHa opweHTHpoBKa, 6JIH3Ka .no ra3H Ha ano<j:>HSHTe (<j:>Hr. 2) . Te ca 
pa3nono>KeHH B'bB BMecrsaLUHTe HHTpysHsa syJIKaHHTH or cy6synKaHCKHH H 
co6crseHo e<j:>ysHBHHH <j:>auwec H pH.u.Ko HaBJIH3aT s Hero. 

TinocKocrHHTe eneMeHTH Ha HHrpy3HBa s oKpaiiHHTe MY qacrH ce HaMHpar 
B C'brJiaCHO CTpyKrypHO DOJIO>KeHHe C KOHTaKTHHTe DOB'bpXHHHH. TpH6Ba o6aqe 
)la Ce H3T'bKHe, qe Sa TaKHBa Man.IeHH TeJia C'bC CJIO>KHa MOpcj:loJIOfHH CTpOe>K­
HHTe eJieMeHTH B npHKOHTaKTHHTe HM t!aCTH He MOfaT ,ll.a ,ll.a,ll.aT B )l.'bJ160llHHa 
THXHOTO npOCTpaHCTBeHO DOJIO)I{eHHe. Tosa HaJIO>KH HSDOJI3yBaHeTO Ha DJIO­
CKOCTHHH na aJieJIH3'bM OT C e,ll.HHHHTe Ha HHT SHBa tlaCTH. TiocJie).J,HHHT no'i<a3Ba 
cesepoH3TOt{HO saTDsaHe Ha MarMeHoro THJIO no.u. 'hrDJI 5-75°. To3H HaKJIOH 
B npHnosopXHOCTHHTe oKpaiiHH qacrH Ha HHTpysHsa e 3HallHTeJIJiO noJierar 11 
..u.ocr11ra .u.o. OKOJIO 30°. Tosa ywHpHsaHe Ha HHrpysHsa s ropHHR My Kpai% no.u.­
cKassa sa nyKHaTHHeH THn HHrpy3HB c eJI.Ho cy6syJIKaHcKo HHBo Ha ycraHo-
BHBaHe. 
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CJio>KHara Mop<}loJIOfHH Ha MarMeHoro THJIO c HaJIHtiHe Ha MHoro ano<}lH3H, 
)l.aHKOo6pa3HH, BepOHTHO H Me>K)l.ynJiaCTOBH TeJia . rOBOpH sa pa3JIOMeHOCT Ha 
yqacTbKa H TeKTOHCKa aKTHBHOCT npH sHenpHBaHe Ha MarMaTa. BcHtiKO rosa 
e cnoco6cTsysaJio npoHHKBaHeTo ii H no BTopocreneHHH n y KHaTHHH H KYXHHH. 

<l>ilr. 2. BJI6K·.D.HarpaMa aa IOroaana.D.HaTa qacT aa 3H.D.aposcKH8 HHTpy3HB 
J -' PYAHH lKHJlH; 2 - HHTPYSHBHH CK8JlH; 3-ropHOKPeAHH BYJIK8HHTB (ecl>ysHBeH H nHpOKJI3CTHqen cy6-

cj)auuec u cy6ey.nKaHcKH cj)au.nec) 

.MunepaAen c'Ocmao. 3HAaposcKH51T HHTPY3HB e CJIO>KHO AH<}lepeHUHpaH, 
n peHMyw.ecTBeHo c 1\WHUOAHOpHT·MOHUOHHTOB Cbctas. Toii e <}lopMHpaH s pe­
syJITaT Ha AByKpaTHO nOCTbnBaHe Ha MarMa. npe3 nbpBH51 MarMeH HMllYJIC 
e o6pasysaH eceKCHT, a npes BTOpR51 - MOHUOAHOpHTH, MOHUOHHTH H aJIKaJIHH 
KBapUCb)l.'bp>KaW.H CHeHHTH·, KOHTO llOKa3BaT 6bp3H npeXO)l.H llOMe>KAY CH. 

EceKCHTbT HMa orpaHRtieHa p,asKpHTOCT Ha nosbpxHocTTa. YctaHoseH e 
B IOrosana)l.HaTa •mer Ha 11HTpysl1sa Ha OKOJIO 1 km H3TOtiHO OT MeCTHOCTTa 
MaA>KapKa 11 no coHAa>KHH )l.aHH11 np11 sasoH Ha p. <I>aKHHCKa. OTtieTJIHBO H3-
paseHH5IT MY KOHTaKT CbC CKamne OT BTopara HaCTaBKa, KaKTO H KOHTaKTHaTa 
M n OMHHa nor b a a • 

....!i~Wi&J~ e H3rpa)l.eH OT nHpOKCeH, nJiarHOKJia3, OJII1BI1H, aJIKa,JieH aM<}lH-
60JI, 611ot11T, K-<}leJI.n.nmaT 11 He<}leJIHH; aKuecopH11 - MarHeTHT, HJIMeHHT, TH · 
TaHHT 11 anaTHT. 

n HpOKCeH'bT Ce cpew.a C Xl.f iTH)I.HOMOp<}lHH 11 llO·pH)l.KO C aBTOl\-!Op<}lHH Otiep­
TaHH.fl . EAPHTe MY nop<}lHp011AH AOCTHraT .n.o 2 mm, HO npeo6Jia.nasaw.Hre MY 
pa3Mep11 ca 0,4-0,8 mm. KpHcTaJIHTe HMaT xapaKtepH11 AI10ITCHAOBH oqepta­
HI15l H C'bBbpWeHa UeiTHTeJIHOCT no (110) C 6Jie)l.03eJieH UB5IT H ITJieoXpOH3bM 
B CBeTJI03eJieHH TOHOBe. Ng-Np = 0,027- 0,030, 2V = 58-60°, c:Ng = 39-46°. 
Onpe)l.eJI.si ce Karo )1.11oncH.n. B H51KOI1 Kp11cTaJII1 Ha KJmHomrpoKceHa ce cpew.aT 
pesop6HpaHI1 3'bpHa OT poM6HtieH ll11pOKCeH. npoMeHeHHTe IT11pOKCeHOBH HH)l.H· 
BI1)1.H ca nceB)I.OMOp<}l0311paHH OT 6HOTHT H ITO·p5I)l.KO XJIOpHT H aM<}lH60JI (ypa­
JIHTOB THIT). 

nJiarHOKJia30BHTe KpHCTaJIH Ca JiaMeJIHpaHH B npOCTH H llOJIHCHHTeTHH 
cpacT'bUH. CpacTBaHeTo Hafl-qecto e no an6HTOB saKoH (010), a HHKOH oT arpe-

6 (01~ 
ranne ocseH no aJI RTOB noKassaT cpactsaHe 11 no aKJIHHOB saKoH- .L (00

1
) . 

4eCTHTe HM pasMepH Ca 0,4-0,7 mm. n o C'bCTaB nJiafHOKJia3'bT C'bOTBeTCTByBa 
Ha aH,ne311H·Jia6pa)l.op (An46 - 55) . 
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0JIHBHH'bT B 110BetieTO cJiytiaH e H3UHJIO cepneHTHHH3Hpa H H OKaHTeH C 
MarHeTHT H .n.pe6HH nHpoKceHOBH 3'bpHa. Te3H seHUH ca HBHO peaKUHOHHH 
o6pa3yBaHHH, KOHTO ca Ce Q:opMHpaJIH B TB'bp,n.aTa cpa3a, HO..,BCe OIUe Ca 6HJIH 
npOHHUael\IH 3a BO.llHHTe napH B nOCTMarMeHHH CTaAHiL 
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cl>Hr .. 3. BapHaUHOHHH AHarpaMH: a) 01'-Ne'-Q'; 6) Ne-01-Cpx-Hy-Q (no Yoder 
& T 1 I I e y, 1962);s) Ha ocHOBHHTe OKHCH H HH.IleKca 8a aaTB'bpAS!BaHe SI (no K uno, 1966): 
r) 8a anKaJIHHTe H CTeneHTa Ha HeAOHaCHTeHOCT (no C 8 X a M a, 1976) 
I - CKallH OT n'bp8R MarMeR eran; 2 - Ct<BilH or 8TOPH M&rMeH eran. UM(jlpo81! 03MaqeHMll 8 a): pasAellHTellHH 
JIHHHa: I - no Y ode r & T I I I e y (1962); 2- no Po I de r v a art (196.4). Uu(jlpo8H 03UaqeHHll 8 
6): I H 2 - P13AellHTe.nHH .IIHHHH no C h a yes (1966) 

AnKaJIHHHT aMq>H6oJI (?) ytiatrsysa KaTO Kpai%Ho HenocTOHHHa c'bcTaBKa. 
Cpema ce caMo B eAHHHtiHH o6pa3uH B'bB BH.n. Ha npH3MaTHtiHH KpHcraJIH 
(0,4 mm) HJIH Karo HenpasHJIHo orpaHHtieHH 3'bpHa (0,2-0,3 mm). U enHTeJI· 
HOCT no (110) no.n. 'bf'bJI 56°. nJieoxpOH3'bM OTtieTJIHB: no Np - r'bJI'b60BOCHH, 
no Nm - CHBOBHoneros, no Ng - cserno >K'bJITo3eJieH, Ng-Np =0,006-0,011, 
c:Ng=l0-22°. Onpe.n.enH ce Karo apcpe.n.coHHT (?) . 

.6HoTHT'bT o6pa3ysa cpaBHHTeJIHO e.npH JIIOcnH (0,4-0,6 mm) c Ha3'b6eHH 
KpaHIUa. .LJ.pe6HH 6HOTHTOBH JIIOC11HUH ocpopMHT peaKUHOHHH BeHtieTa OKOJIO 
py.n.HHTe MHHepanH. 

K-¢en.n.wnaT e cse>K H Herosoro KOJIHtiecrso e .n.ocra HenocTOHHHO. B HHKOH 
o6pa3U.H e .n.ocra noBHweHo H .n.ocTHra .no 20-30%. 

HecpeJIHH'bT 3ana3eH 6e Ha6niO.n.asaH caMo s e.n.HHHtiHH yqacT'bU.H B o6pa3U.H 
or nO·JiHCKHTe HHBa Ha HHTPY3HBa. KoJIHtiecrsoro MY .n.ocrHra .n.o 12,87% (or 
HOpMaTHBHHH c'bcras, ra6JI . 2). Cpew.a ce Karo 3'bpHa c HenpaBHJIHa cpopMa H 
qecro KaTo KpHcTaJIH (0,2-0,3 mm) c Ksa.nparHa HJIH wecTO'bf'bJIHa ¢opMa, 
noHHKora C'bc 3oHaJieH crpoe>K, Ng-Np = 0,0028-0,0035. llecro s KpHcTaJIHTe 
Ce C'b.D.'bp>KaT arperaTH OT cepHU.HT H erHpHHOBH MHKpOJIHTH. nocJie.D.HHTe HMaT 
30HaJIHa opHeHTHposKa. He<j>eJIHH'bT s HHKOH o6pa3U.H qacTHIJHO e 3aMecTeH or 
cepHUHT H MYCKOBHT. 

CrpyKTypaTa Ha eceKCHTa e XHnH,nHOMOpQlH03'bpHeCTa, KOHTO Ha Mecra npe­
XO>K,n.a B cy6ocpHTOBa - nJiarHOKJI330BHTe KpHCT3JIH IJ3CTHIJHO npOHHKBaT B 
nupoKceHOBHTe HH.D.HBH.n.H. Cy6o¢Hrosara crpyKrypa e xa~aKrepHa sa oKpaH-
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HHTe 48CTH H8 HHTpy3HBa, K~~eTO TH ~OCTHfa ~0 THnH4HO ].lOnepHTOB8 H npH· 
~asa Ha cKanara cy6synKaHCKH o6nHK. 

Pa3npocrpaHeHHeTO Ha cKanHTe, o6pa3ysaHH npe3 sropHH r.~arMeH eran, 
He e pasHocrotiHo. HaA-wHpoKo ca npe~craseHH MOHU.O~HopHrHre, cne~saHH 
or MOHU.OHIITH 11 anKamm Ksapu.c~JI.~p)Kamu cHeHIITH. Tosa ca 6enesHHKaso­
CHBH ~0 B~3p030BH, no·pH~KO CHB03eJJeHHK8BH )lpe6HO- ~0 cpe~H03~pHeCTH 
cKamL XapaKrepHa oco6eHOCT 3a re3H cKaJJH e roJIHl\·tara H3MeHl!HBOCT 
n crpyKrypHo-TeKcrypHHTe HM 1.1eprH, Karo ce H3MeHH 11 rexHHHT c~­

cras OT no-JJeBKOKp8THH J.lO Me30Kp8THH C U.BCTeH IHI)l.CKC 20-33 (OT HOpMa 
THBHHH CbCT8B) . 

B c~crasa Ha Te311 cKaJJHH pa3HOBHJI.HOCTH yqacrsysar nnarHOKJJa3, nHpo­
Kceu, 6HOTHT, K·Q>en~wnar 11 MHoro pHJI.Ko 8nKaneH 8r.tqm6on. MHHep8JJHTe 
B8pllp8T KOJlHl!eCTBeHO 38 OT~enHJtTe CK8JJHII p83HOBif.ll.HOCTH, K8TO o6ycnaBHT 
11 npexoJI.HH su.n.oae. Or~eJJHHTe r.nmepanH HM8T o6w.H oco6eHOCTH s cK8nHHTe 
p83HOBIIJ.lHOCTM. 

nn8fHOKJ183~T o6pa3yB8 ll.ll.HOMOp<fJHH npH3M8THl!HO Y.ll.~JJ)KeHH HJlH c nJJO· 
trecr x86Hryc KpHCT8JJH (0,2-0,6 x 0,4-0,2 mm) c~c cp8cnu.H npeJI.HMHO no 
8JI6uros 38KOH. PH~Ko ce cpelll8T nnarHOKJJ83H c~c 30H8JJeH crpoe)K. c~cT8B~T 
H8 flJ18fHOKJ!838 C~OTBeTCTBYB8 H8 8H~e3HH (An36 - 46), a OT HOpM8THBHHH C~CT8B 
orroaapH H8 onHroKna3-aH~e3HH (An23 - 32). nnarHOKJia3~T s 3H8l!HTeJJHa cre­
neu e npoMeHeH - enH~OTH3HpaH, XJJOpH_TH3Hp8H, CepHU.HTH3Hp8H H aJJ6HTM-
3JJp8H. An6Hm3aUHHT8 e Kp8RHO Hep8BHOMepH8 H HM8 neTHHCT xapaKrep . 
An6HT ce H86JJIOJI.aB8 11 no nyKH8THHH HJJH B~B BHJl Ha M8JIKH rHe3.!l8, Koero e 
YK838HHe 38 HefQBOTO OO·K~CHO o6pa3y88He . 

. nHpoKceHosnre IIH~HBMJI.H C8 xHnHJI.HOMop<IJHu , pHAKo eaxe~p8nHH . Te ca 
c 6neAQ3eneH UBHT 11 CJJ86 n~1eoxpoH3'bM, c:Ng=34-39° , Ng-Np =0,0 18 
:-0,024, 2V =59°. Onpe)leJJH ce 38 8BrHT. nHpoKceH~T a HHKOH Yll8cnu.H c~mo 

·e 38CefH8T OT npoMeHHTeJJHJI npou.ecH - 6HOTHTII3Hp8H, XJJOpHTH3HpaH H no­
PfiAKO v p8nHTH3HP8H. 

KanHeBHHT ¢en)lwnar e KCeHoMop¢eH H B peAKH cnyl!8H rtM8 co6craeH8 
¢opMa c Kapnc68TCKH ~BORHHU.H . B ape8JI8 Ha reKTOHH3Hp8HHTe H no·K~CHO 
npoMeHeHH CK8JI II cpeJI. K-¢en.nwnar ce Ha6JJIOAasar penHKTH or 38MecreHH 
11Jl8fHOKJl83Ji. no-K~CHHHT K -¢eJJ)lWJlaT e BO)lHO 6ucnp c Henp8BHJ1HH Ollep ­
T8HHH H e pa3npe)leneH Kp8RHO Hep8BHOMepHo. B nocol!eHHTe yllaCT'hU.H ca 
ycraHoBeHII n cnyl!8H Ha 3aMecrsaHe H8 K-¢en)lwnar or an6HT. KonHl!ecrsoro 
118 8J1K8JJHHH <jleJJ)lWfl8T (OT HOpMaTHBHHH C'bCT8B) e B rp8HHU.8T8 70-80% . 

OHOTHThT OCBeH K8TO C8l\IOCTOHTeJJHH Jl!OCJlH H)lBa B'bB BHJl. Ha cpaCThU.H 
C mtpOKCeHa H pH~KO lJ8CTHl!HO 38MeCTB8 nocJJe)lHHfl. 3a HHKOH CK8J1HH BHJ.lOBe 
e HenOCTOHHH8 C'bCT8BK8. 

AnKaJJHHfiT aM<IJH6on HMa cnopa)lHlJeH X8paKrep Ha y1.1acrHe. Cpew.a ce 
car.ro npH anKanHHTe Ksapu.c'hJI.'bp)KalUH cHeHHTH. OnTHl!HHTe MY )laHHH ca 
6JJH3KH Ha Te3H H8 8JIK8JlHHfl 8M<fJH60Jl OT eceKCHTHTe. 

CrpyKrypara Ha onHcaHHTe pa3HOBHAHOCTH e traft-llecro xHnH~HoMop<IJHo-
3'bpHecra C QTtleTJJHB ll)lHOMOp<fJH3'bM Ha flJ18fHOKJJ838 H 11HpOKCeHa 110 QTHOWe­
HJ-Ie Ha K·<PenJI.wnar. B Hf!KOH cKaJJHH BHJI.OBe crpyKrypara e npH3M8THl!H0-
3'bpHecra HJlH MO!iUO!iHTOI10)l06Ha Jl.O MOHU.OHHTOBa. 

3HJI.apoBCKHHT HHTPY3HB e 6e)leH Ha )laHKOBH cKaJJH. Car.to s cesepoH3TOl!· 
Hara MY qacr C8 ycraHoBeHH HfiKOJJKo Manor.roiUHH cHeHHT-nop<IJ!iposH AaHKH. 
K'hM 3HAaposcJ<HH HHTPY3HB 611 cne..D.aano Aa ce OTHecar H l\IHoro6pofrHHTe 
A8HKono)lo6HH 11Hrpy3HBHH rena, pa3KpHsamH ce OKano onHcaHoro THno. Te 
no c'bcras 11 crpyKrypHo-reKcrypHw oco6eHOCTH ca aHanorHl!HH Ha no-rope onH­
caHHTe CK8J1H. 
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Ta6nHua 1 

XUM U'teCKll U NOp.AtamuUH C7>Cma8 HQ 3uoap08CKUfl UHmpy3utJ - £2. 
J.-'r(-..11 ~I.- U-'f~ 

I 1422a 14256 ~-{.....r~ 14198 14196 14166 3- 1 ~r 
Si0 2 47,40 48,22 51,26 55,42 56,08 S4,10 62,24 53,90 
Fe20 8 9,88 8,1 1 5,10 5.63 6,25 7,27 3,23 4,62 
FeO 0,70 1,60 1,90 1,34 1.45 0,74 0,74 1,63 
Ti02 0,72 0,70 0,64 0.64 0,63 0,65 0,46 I 0,58 
Al20 3 16,05 16,05 16,12 17,50 17,03 16,70 I 16,1:!8 16,90 
MnO 0,11 0,19 0,10 0,05 0,05 0,09 

_I 

0,09 0,22 
~0 1~.g~ 9,23 6,20 6,65 7,05 7,::!4 3,57 5,90 

luO 8 15 3 50 3,75 3,35 3,55 1,25 2,90 
Na20 ~:~~ 4,04 5,15 5,46 5;20 4 ,"/1 4,17 4,05 

J(2.0 3 02 3 48 0,58 1 12 3.31 5,64 4,52 
P20 s 0,36 0.34 0,34 0,28 0,25 u;u I u.~:L U,'Lf 
H2Q I 0, 11 O,H l 0,42 0,92 0,30 0,26 j 0,24 0,16 
C02 0.55 0,15 0,40 0,10 0.35 0,25 I 0,25 0,25 
s 

I 
- -

I 
0.05 0,05 - 0,06 

I 
0,11 0,05 

S03 0,10 - 4,50 - 0,25 0,20 0,22 3,07 
OcraT'bK 0.78 0,33 1,68 2,46 1.22 1,12 1,24 1,20 

}; I 99.95 I 99,98 I 99,97 99,76 I 99,99 I 1oo,o5 I 99,95 I 99,76 

I >~a rMeH eTan: o6p. 14Z21 - Ita 301} m NO oT MetTH. KaHapan; 142&6 - Ha 1 km NO OT MetTH. M u lKapKa; 
3-2- COHJI, M 154, 239, 80 m ; 
II MlrMeH enn: o6p. l419a - CORA • .).& 195, 60 m; 14196 - COllA, Hi 195, 16() m; 14166 - COHJI, N! 189, 110 m ; 
3-J - COHJ( • ./'6 182, 145m ; 3-3- COHJI, N! 154, 433 m , 

Ta 6 n11 u a2 

Munepa-teH t'btTaa B Ter .... •t, 

---OM-6P-· ~---P-I·--+-~O-' --~~-c-p_x~~~H-y-+--B-I ~~-or I Ne I Mt I II I Ap I Q 

__ 1_4_22_a-+--~-~~-7--~2_o_,4_6-+~ -~-~._84-+' ---2----~' -9_, 1_6~~-~ 2_.7_2_. ~1-2_,5_9~~ -o-.3-0~~-o-,9-1 __ ___ 

14256 

3-2 

14198 

14196 

14.66 

3-1 

3-3 

An4G 
24,92 

An2s 
30,70 

An29 

69,31 

Ao27 
68,54 

An32 
45,30 

An1s 
4,04 

Ans2 
40,10 

20,66 

34,19 

4 

8,03 

28,13 

81,67 

39,16 

1 ~r81 1 8.72 [ 10.88 1 9.32 1 2:50 1 0.50 1 0.75 1 

aug- ~ 
16,46 - I 4,04 1 3,03 1 8.43 1 2,12 1 0.40 1 0.60 1 

aug-~ 
12,29 8,95 1 - I - I - ~ 1,69 1 0,74 0.591 

I aug-[ 11,59 6,34 1 I - I 1,92 1 0,67 1 0,57 1 2,30 

I aug-~ 16,40 
- ., 

I 3,29 1 3,81 1,94 1 0,53 1 0,63 1 

4,17 1 
I 

I 1,09 1 0, 18 1 0,27 1.0,88 I aug-~ 0,92 6,68 1 -

I aug-~ -6,64 3,12 1 5,45 1 3,12 1 1,83 1 0,29 1 0,29 1 -

0 n p e II e. -t e H He: 14228 , 14256 II 3·2- eteKCHT; 14193 - loiOHUOJJ.HOpH T ; 14196- KBapUOS >IOHUOJlttOpH'l' ; 
3-1'- a.tK&JieJI U&p UC'b.ll'foplKliU.I CHOHIIT; 3-3 - .MOHUOIIHT. · • · • .• ' ·" . • . . 
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v 
~~ 



Xu.MU'ieH. C"6cmae. B neTpoxHMHtJHO OTHoweHHe cKaJIHTe oT n'hpsH.s:r MarMeH 
eran HM3T nO-BHCOKH C'bJt'bp>K3HH.I1 H3 3JIK3JIHH B cpaSHeHHe C'bC cpe.ztHIITe ni­
nose cKaJIH (ra6n. 1}. CyMaTa OT Na20+K 20 sapHpa oT 6,78 .no 8,63%. Te 
noKa3B3T HHCKH OTHOWeHH.I1 Na20/K20 B cpasHeHHe C Fe20 sfFeQ. ('b)l.'bp>t<a­
HHeTO Ha A120 3 e fl0CTO.I1HHO (16,05-16,12 %} H nO;HHCKO OT TOBa H3 eT3JIOH· 
HH.s:r eceKCHT (no llenH}. BapHaUHHTe s c'hcrasa Ha ¢enJJ.wnaTHTe MO>Ke )l.a ce 
H3pa3.11T c o6w.HTe <jlopMyJIH: 3a opTOKJia3a- An4 -6Ab20 - 400r66 - 68 (s Ter. %}; 
33 nnarHOKJia3a- Or8 - 10Ab38 - o2An28 - 64. 

CKaJJHTe oT BTOplHI MarMeH eran noKa3saT no-BHCOKo C'b.zt'bp>t<aHHe Ha an­
KaJJHH H Si02 • 0TJIHtJasaT ce H c no-HHCKH C'b)l.'bp>t<aHJHI Ha MgO (oKono .nsa 
n'bTH}, CaO H no-BHCOKO KOJJHtieCTBo Ha Al20 3 • C'h.zt'bp>t<aHHeTo Ha Fe20 3 , FeO 
H Ti02 sapHpa s no-wHpOKH rpaHH.UH H e pa3JIHtiHO 3a OTJteJJHHTe cKaJIHH BH· 
.nose. fpaHHuara Ha Kone6aHHe s c'bcTasa Ha ¢en.nwnaTHTe ce BH>KJJ.a oT cneJJ.­
HHTe ¢opMynH: opTOKJia3- An2 - 8Ab37 - 600r48 - 68; nnarHOKJia3- Or8 - 10Ab68 -u 
An28 - 36. B o6pa3UH, K'b,neTo JIHncsa Ksapu, ce no.s:rsstsa HeJHatJHTenHo KOJJH· 
tieCTBO OJIHBHH H He¢eJIHH (HOpMaTHBeH}. 

3a flO·TOtJHO KJI3CH4J!iUHpaHe H3 CK3JJHTe e H3Be.zteH MHHepaJIHHstT HM C'b· 
CT3B no MeTo,na H3 p H T M a H (1975}. Pe3yJIT3THTe OT npeH3tiHCJieHHstTa H3 XH· 
MHtieCK11Te 3H3JIH3H, J<aKTO H BH.IIOBHTe onpe.zteJieHH.I1 Ca .zta.zteHH B Ta6JI. 2. 3a 
yctaHOBHB3He Ha BHC01<3T3 3JIKaJJHOCT H3 H3CJJe.QB3HHTe CK3JIH, KaKTO H H3 
TstXHaTa He,ROHaCHTeHOCT Ha Si0o ca H3nOJI3yBaHH HHKOJIKO BH)l.a )l.HarpaMH. 

Ha ;marpaMara OJ' - Ne' - Q' (<t:>Hr. 3a} c H3KJJJotie~JHe Ha e.ztHH o6pa3eu 
OCTaHaJIJ1Te OTCTOHT OTJistBO Ha KpliTHtJHaTa JIHHH.I1 Jla p 0 J de r V a a r t (1964} 
a nonero Ha anKaJIHHTe cKaJIH, .noKaTo cnpstMo JlliHHstTa Ha Y o d e r & T i I • 
I e y (1962} npoeKUHOHHHTe TOtiKH c1:w.o ce pa3nonaraT s noneTo Ha anKan­
HHTe cKanH. Car.10 .nsa o6pa3eua nona.naT 6JIH3KO .no KpHTHtJHaTa JIHHHst, 110 s 
nonero Ha cy6anKaJIHHTe cKaJIH. C'hw.espeMeHHO Ha JJ.HarpaMaTa - Ne-01 
-Cpx-H y-Q (¢Hr. 26} 6e3 o6pa3UH 1419a, 14196 H 3-1 OCT3H3JIHTe ca B 
DOJieTO H3 3JIKaJJH3T3 cepHst, onpe)l.eJJeHO C )l.HCKpHMHH3HTHII 4Jy HKUHH OT 
C h y e s ( 1966}. 

CreneHTa Ha HenoHacnTeHOCT Ha Si 0 2 Ha cKan H're ce BH>K.na H oT <t:>Hr . 3r. 
CaMo nsa o6pa3eua nona.nar 6JIH3Ko no rpaHHuara Ha HacHTeHocT H He3HatiH· 
TenHa npecHTeHocr Ha Si02. Onpe.neneHH ca KaTo Ksapuos MOHUOJJ.HOpHr 11 an­
KaneH KBapuc'hn'hp>t<aw. cHeHHT. OcTaHaJJHTe o6pa3UH npHHa.nne>KaT K'bM CHJJHO 
He.noHaCHTeHH Ha Si02 H o6eJJ.HHHBaT ocraHaJIHTe cKanHH BHJJ.OBe OT JJ.Bara Mar­
MeHH HMnynca. 

3a ycraHos.s:rsaHe n'hpBHl!HOCTTa Ha MarMaTa, KaKTO H creneHTa 8 Ha JJ.H· 
¢epeHUH3UHst e H3nOJJ3ysaH HH.QeKC'bT Ha 33TB'bp)l.stBaHe (K U n O, 1966}. T03H 
HH.zteKc cnope.n asTopa 3a n'hpBHl!HHTe MarMH e 40. Hai%-paHo o6pa3ysaHHTe 
eceKCHTOBH cKanH HMaT SJ - 32-22, .noKaTo 3a MOH!fOHHTHTe H MOHuonHopH· 
THTe T03H HH)l.eKC e B rpaHHUHTe 22-15 (4JHr. 3s}. HaMaJJstBaHeTO Ha Ta3H 
seJJHl!HHa CO'!H, qe MarMara n MarMeHaTa KaMepa e 6Hna no.nno>KeHa Ha ne3· 
HatiHTenHo ¢paKUHOHHpaHe. BenHtiHHara Ha SJ 3a anKaJIHHTe Ksapuc'hn'hp>t<aW.H 
CHeHHTH )l.OCTHra no 8. nocnenHOTO HH .nasa OCHOBaHHe )l.a .n.onycHeM, qe Mar­
MeHaTa KaMepa 3a H3BeCTeH nepHOJt OT speMe ce e HaMHpana Ha npHnOB'bpXHOCTHO 
HHBO (no.n synKaHa}. B xoJla Ha 4JpaKUHOHHpaHeTo MarMaTa ce e Ha6oraTHJJa Ha 
aJIK3JIHH, KOHTO ca ce ti3TpynaJJH B ropHaTa tJaCT Ha K3MepaTa, nopa)l.H KOeTO 
Te3H cKanH HMaT SJ oKono 8. 

B C'bBKynHOCT H3JJO>KeHHTe neTpono>KKH oco6eHOCTH noKa3BaT, qe 3H.zta· 
poscKHstT HHTPY3HB e pe3ynTaT Ha nsyKpaTHO nocT'bnsaHe Ha npe)lsapHTeJJHo 
cna6o 4JpaKUHOHHpaHa n'hpBHl!Ha Ha6oraTeHa Ha anKaJJHH MarMa. 

3HJlaposcKH.11T HHTP Y3HB H3rpa>KJta ueHTpanHHTe qacTH Ha eJlHOHMeHHaTa 
naneosynKaHcKa nocTpoiiKa. Cno>KHaTa MY Mop<t:>onorH.s:r , HaJJHtJHeTO Ha MHoro 
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300QJH3H H .li.3HKOnO.li.06HH TeJia COtJ3T 33 BHCOK3 TeKTOHCK3 3KTHBHOCT n pH He­
fOBOTO BHe.ll.pHB3He 11 ro XapaKTepH3Hp 3T K3TO BbTpeUJHOBYJIK3HCJ<H 111iTpy3HB. 
Man.teHoTo Tnno B n ep H<jlepHHTe CH ti anHK3JIHH ttacTH e cna6o p a3Kp HCT3JII13 11-

pano 11 HMa cy6syJIK3HCKII .n.o synKaHCKH o6JUIJ(, JJ.OKaTo B no-HHCKllTe HHsa Ha 
epo31iOHHtHI cpes e HanoJIHO p a 3KpucraJIH3Hpano. Tosa onpe.n.en51 cy6syJtKaH­

CKHst My ¢au.wec. HHpy311B'bT e ¢opMHpaH s pe3ynTaT na .n.syKpaTHO BHe.n.pnsaHe 
Ha MarMaTa . Dpe3 n o pBII R r-.tarii·teH eran e o6pa3yBaH He<jlenHHOB eceKcur, a npe1 
BTOplH I, KOHTO 6eJie)Klf QJHH3JIH3T8 .n.eHHOCT H3 ByJIK8H3, ca 6l!.IIJI o6pa3yB3Hll 

MOHU.OAHOpHTH, MOHU.OHIITII II 3JIK3JIHII KB3pU.C'b.ll.'bp)K3UJ.H CHeH HTH. n eTpO­
XHMHtfHHTe Hl\1 OC06eHOCTII rJ1 xapaKTCpH3HpaT K3TO BHCOK03JIK3JIHH H lleAO H8· 

CHTeHH Ha Si02 CK3JIH. n ocJteAHOTO e ooycJIOBHJIO 110SIB3T3 Ha OJIHBIHI, aJI Ka JieH 
3MQJH60JI H He<jleJIHII. B C'bBKynHOCT H3T'bKH3THTe nerpOJIO)KKH ocooeHOCTH yKa3-
B3T, lie H3yqaB31HtTe CKBJIH ca o6pa3yBatUI OT nopBHtlll8, Ha6oraTeHa H3 OJIK8JJHH 

C'bC cpe.n.eH CT8.lJ.IIH H3 Jl.H<jJepeHU.HpaHe M3fM3 . 
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