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Bopxy KepaMHlJHHTe H CJIIOJlOHOCHI·n~e nerMaTHTH 

OT ~3TOlJHHTe Po~onH 

K OflCtnaflmUH n. K omee 

3JJMO ,CuMeoH HeaHoe". CAueeH 

K. P. Kotev- On the Ceramic and Micaceous Pegmatites from Eastern Rhodopes. Pegma­
tites from the deposi ts of Leniste, I<.amilski Dol, Misevsko and other occurrences in the 
eastern Rhodopes are described. 

Country rocks are biotite and hornblende-biot ite gneisses, interbeds and lenses of 
amp hi boll tes marbles and two-mica srhists of probable Precambrian age. They are cut by 
serpentinized ultrabasic rocks and aplitoid granites. 

Most of the pegmatites are undifferentiated to weakly differentiated, medium- to 
course-grained. The ceramic oligoclase-microcline and micaceous oligoclase-microcline peg­
matites are characterized by dominance of !<.-feldspar (mainly microcline) over oligoclase. 
The microcline in micaceous microcline-oligoclase pegmatites is below 10% and in mica­
ceous oligoclase pegmatites is lacking. Other rock forming minerals are: quartz, muscovite 
and bioti te. Widespread minerals are garnet, apatite, zirkon, monazite, magnetite, pyrite. 
Less common are xenotime, rutile, ilmenite, orthi te, amphibole and epidote. Diopside, 
tourmaline, fluorite(?), spinel , hematite, titani te, anatase, thoriatite, moassartite, glanite 
are also found. 

The J<./Na ratio in ceramic pegmatites is 2.97, in micaceous oligoclase-microline 
ones - 6.37 and in micaceous oligoclase and microcline-ol igoclase pegmatites - 0.23. 

Initially, the ceramic and later the micaceous pegmatites originated in the processes 
of palingenetic magma generation during progressive anatexis. Their mechanism of forma­
tion is similar to t hat of some muscovite pegmatites from eastern Siberia and India. 

P afioH'bT Ha H 3TOtiHHTe P o.aonH e H3rpa,aeH oT cKaJIHTe Ha .aonHaTa MeTaMopcpHa 
cepHH M 1 ·(P . H a a HoB, 196 1). Hafi-pa3npocTpaHeHH ca CBHTHTe M l , M~, 
M t - npe.acTaBeHH npe.!l.HMHO OT 6HOTHTOBH, no-pH.!I.KO aMcpH6on-6HOTHTOBH 

fH3HCH, npOCJlOHKH H Jlelll.H OT 3McpH60JIHTH, Mp3MOpH H CJliO.!l.eHH WHCTH C Be­
pOHTHO .Z(OK3M6pHHCKa B'b3p3CT, MeTaMopcp03Hp3HH B 3McpH60JIHTOB cpau.HeC. 

MeTaMopcpHHTe cKanH ca n pecetieHH oT HHTPY3HBHH, cepneHTHHH3HpaHH a 
pa3JIHtiHa cTeneH ynTpa6a3HTH H OT anJIHTOH.!I.HH rpaHHTH. fpaHHTHTe H3rpa)f{­
,aaT HHKOJlKO lll.OK006pa3HH H ,aaHKOBH TeJia cesepHO OT C. l.J yqyJIHra , OKOJlO 
c. f opHocenu.H, no .aonHHaTa Ha p. MapelllHHU.a (P . H B a HoB, 1961) H3TOtiHO 
OT MaXaJia D o.n.pyMtie (4 0 H T 0 B a , 1965). Cnope.n. f e p r e Jl q e B (1971) 
rpaHHTHTe ca xepu.HHCKH L?) . 

B HacTOHlll.aTa cTaTHH ce pa3rJie)f{,aaT KepaMHtiHHTe onHrOKJia3-MHKpoKJIH­
HOBH nerMaTHTH OT H3XO.!l.Hlll.3 JleHHI.lle H MHllleBCKO; CJIIO.Z(OHOCHHTe OJlHf OKJla3· 
MHKpOKJlHHOBH nerMaTHTH OT HaXO.Z(HUl3 lloJieH, n o.apy M\Ie H D poToreposo; 



CJIIO}l.OHOCIHtTe MHKpOKJIJIH-OJIHfOKJia30BH H OJIHfOKJ1330Bll nen.JaTHTH OT Jta­

XO}l.Hlll.3 AIIBHCHJI, noneH, KaMHJICKII Jl.O!l II n oncKo. 
B craTHHTa ce 113no.'l3y sar rep~lHHHTe ,Kepa~mlfHII" H ,CJJIO.!lOHOCHH" ner­

l\13THTH, KOliTO ca WllpOKO pa3npOcTpaHeHII B JIIITeparypara, BbnpeKH lfe HH KOH 
1lBTOp11 (11 BaH 0 B, 1974; ill M a I< 11 H, 1976) OT6eJJH3BaT H3BeCTH3 Hey,!lalJ­
liOCT, K3TO llbpBHHT a aTOp npeJl..rJara 3aMHHaTa 11~1 C TepMHH3 ,pe}l.K03er.JHII", <l 

aroptlHT aerop ClfHTa, lJe 3a ,.CJI JOJtOHOCHHTe" nerMaTHTH cne.usa }].a ce npHer.rc 
na3B3HHeTO ,MyCKOBI1TOBII". 

flpOCTpaHCTBeHO nOJIO>KeHHe, MOp<f>OJIOfH51 

H CTp Oe>K Ha n erMaTHTHTe 

J(epa,ltwtHilme o,1UZOKAa3-M111\pOKAUH08U nez,~tamumu Me>KJl.Y cenara JleHHW.e 11 
MHurescKo Qx>pMupar nenraruroao none scpeJl. aM<j>H6oJJ-6IIOTHTOBH, 6HOTHTOBJt 

H Jl.B)'CJIIOJl.eHH fH3HCH, aM<jlll60.rJIITH II Mp3MOpH. npeo6JJ3}].883W.3T3 H~l IIOCOKll 
e ceaepo3ana}l.na (320- 350' ) c naKJJOH Ha 10ro3anaJl. uaii-lfecro or 20 Jl.O 40°. 
HRKOII >KHJIH ca CbCCeBepmt3TOlJHa IIOCOKa (10-15°) H llaKJJOH Ha ceaepo3a-
113Jl. - 75-80°. 

T e H3rpa*Jl.aT npe.li.HMIIO HOCJJOHHH npo>KH.'liOt, )KHJJH, new.H H rena c ue­
npaBIIJJHa Qx>p111a. J\\OW.HOCTTa 111\1 11e e lt3}l.bp)KaJi8 II lfeCTO Ce peJl.yBaT H3KJIHH­

B3HHH, pa3Jl.YBH II p33KbCB311HH C OTMeCTB3HIIH Jl.O 2 m no TeKTOHCKII nyKH3THHII 
IIJJII an.'IIITOBH npo)Kt1JJKH. 1\t\op¢ononHJTa Ha )KHJIIITe 11 renara ce ycJJO)!<HHBa 
s )'l!acroui!Te, B KOIITO ca BK.'IIO'Iemt KCeHO.lHTli. K01naKTt1Te HM ca npeJl.H~IHO 
pe3KH, OOHHKOra TeKTOHCKII, 110 Ce H36.'110}].383T II noCTeneHHII npeXO}l.ll C B~leCT­
B3W.IITe CK3.'111 . 

n o nOCOKa )KJI.'IJITe It Te.'laTa c e npoc.,le}l.HBaT OT HHKOJIKO ,.1.0 100 m, pH}l.KO 

.11.0 400 nl, a MOW.HOCTT3 lll\1 sapupa OT HHKO.'IKO Cm Jl.O 20 m, HO H3H-lJeCTO e B 
npeJJ.eJJHTe or 1 Jl.O 5 m. 

B ocnoaHaTa cu •racr uenrantTHTe ca He}l.H<j>epeHL~HpaHH, cpe}l.HO- Jl.O e}l.po-

3'bpuecrH, H3rpaJJ.eun oT Kanuea <j>en.uwnaT, onHroKna3, Ksapu 11 6HoTHT. B n epH­
cj)epHIITe Lf3CTH Ha HRKOH )KHJIH II TeJJa e p33BHT3 rpaqm•!Ha KB3pu-<j>eJJ}l.WnaTOBa 
HJJ H annuToaa 30Ha. HaJi-noJJHO .UII<j>epeHuHpaHHTe nerMatHTH ce xapaKrepH-

3HpaT II C pa3BHTJ!e B aKC113JIHHTe Hl\i 43CTH Ha 6JJOKOBa 30Ha OT KBapu 11 no­
pRJl.KO C M3JJKO K3JJHeB <j>eJI.UWOaT. 

CAIOaoHocHume oAuzoKAa3-AflocpoKAIIH08u, MUKpoKAUH-oAuzoKAa308u u o/lu­
zoKAa308u nezAtamumu 33.lJRf3T B 3MQ>H60JJ-6HOTHTOBH If 3MQ)HOOJIOBH fHaitCII, 

aMqm6onHTH (Haxo.uHw.e Ka~tiiJJCKII }].On), 6HOTHTOBII 11 .ll.BYCJJIO.ll.eHH rHaikll, 
JlBYCJJIO.UeHH WHCTII, aMqm6omtTII H MpaMopH ( HaXOAHW.a AHBHCHJJ, noneH, n o­

Jl.P)'Mlfe, n onCKO, npoTorepOBO). n o OpHeHtHpOBKaTa CH MOraT .ll3 Ce OO}l.eJIRT 
ua .use OCHOBHII rpynu: 1) c nocoKa 300- 330° H HaKJJOII npeJJ.HliiHO. Ha cesepo­
IIJTOK 40- 90°; 2) C IIOCOKa J 0- 50° H H3KJJOH Ha cesepo3ana}l. HJIH IOfOH3TOK 
50- 90°. CeaepoH3TOlfii HTe )KHJIH npecltlfaT 11 otMecrsaT cesep o3ana.UHHTe. 

MopQx>JJOfHHT3 H KOHTaKTHTe HM· ca aHaJIOfH'IHH Ha no-rope OIIHCaHHTe. 
)KHJJHTe "' Tenara no nocoKa ce npocne}l.HBaT Hai:i-lfeCTO or 1-2 Jl.O 30 m, a 
113H-3H3lJ HTeJI HHTe - OT uaxo.uuw.ara noneH, KaMHJICKH .ll.OJJ II noJl.p yMqe -

Jl.OCTHfaT 500 m. MOW.HOCTTa JIM e 8 npe,!leJJHTe OT HRKOJJKO Cnl Jl.O 8 m, K3TO 
npeo6na}l.asaw.o e or 0,5 Jl.O 2 m. 

n erMaTHTHTe ca 0611KHOBeHO He.UH<j>epeHuHpaHH , PR.UKO C.1a6o Jl.H<j>epeHtU1-
paHH, c p e.uuo- Jl.O eJl.po3opHecnt. Te ca 113rpa,ll,eHH or Ksapu-onHroKna3-M)'CKO­
BHTOB 3aMecTsaw. KOMnJJeKc 11 KanHeB <flen.uwnar. AH<jJepeHuHpaHHte Te/Ia OT 
H:lXO.li.HW.e n poTOrepOBO ca H3rpa}l.eHJI OT KOHT3KTHa 30JIJITOBa 30Ha, OT anorpa­

(~HlfHa KB8pLt-OJIHfOKJI33-MHKpOKJIHHOBa 30H3 C rpatta'f H .Upe6ito- Jl.O cpe}l. IIO-
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Jl!OCnecT MYCKOBHT H OT KBapUOBO 5!,!\pO C arperaTH OT e,npomocneCT MYCKOBHT, 
BKJIIOtJHTenHO THn ,pH6eHa KOCT". B HHI<OH .>!<HnH 51,!\pOTO cne,nsa HanpaBO cne,n 
ann HTOBaTa 30H3 . ]LHQ:epeHUHpaHH nerMaTHTOBH Tena Ca OnHCaHH B HaXO,!\Hlll.e 
llo,npyMqe (4 0 H T 0 B a, 1965). 

~HHepaneH Cb CTaB Ha nerMaTHTHTe 

KepaMUL/Hume OAU20KAa3-.MUKpOKAUHOBu nez,ltamumu ce xapaKrepH3Hpar c pH3KO 
rrpe06JI3.!1.3B3He H3 K3J!HeBH51 Q:eJI)lWITaT (MH KpOKJIHH, 110HfiKOfa OpTOKna3) H3,!\ 
OJIHfOKJia3a H Ha 6HOTHTa Ha}l. i\IYCKOBHTa, KO~iTO B HHKOH .>!<IIJIH II TeJia He e 
rrpe,ncrasert. Te ca H3rpaJl.eHH or KaJJHes cpen,nwnar (45 -70%), oJJHroKna3 (10-
25%), Ksapu (15-25%), 6HOTHT (3-5%), MYCKOBHT (0- 2 % ). AI<uecopHHTe 
MHHepanH ca rpaHaT, opTHT, Jl.HOITCHJl., anaTHT, UHpKOH, MOHa'u.HT, KCeHOTHM, 
pyrHn, HJJMeHHT, MarHenn, nHpHT, xeJvtaTHT, crreKynapHT, raaHHT. 

B 33BHCHMOCT or C'b.!\'bp.>~<aHHero Ha KaJJHeBHH cpe.rt}l.wnar c/llofJoHocHume 

nezMamumu Ce no,neJHIT Ha ABe rpymt: 1) CAIOfJOHOCHU OAU20KAQ3-JrtUK.pOK/IUH08U, 

rrpH KOHTO KaJIHeBHHT <j;eJJ.ll.Wl13T Jl.OCTHf3 60 % I'! p513KO npeo6Jia}l.aBa Ha,n OJIH- . 
fOKJJa3a (15- 25%); 2) C/l!OfJOHOCiiU .MUKpOK/lUii-O/lU20KAG308U C'bC C'bA'bp.>!<aHHe 
Ha KaJIHeB cpeJI)llU11aT AO 10-15% H O/lU201(/lQ308U 6e3 C'b,!\'bp.>!<3HHe Ha KaJJHeB 
cpen.nwnar. C'bJl.'bp)KaH.JHITa Ha Ksapua, MycKoBHTa H 6HOTHTa B rr'bpsa-ra rpyna 
ca C'bOTBeTHO 25- 45, 5-10 H 0-1 % , a B'bB BTOpara - 20- 40, 5 - 15 11 1- 3% . 
He ca ycraHoseHH c'bmecraeHH pa3JJHtJHfl s Jl.BeTe rpynrr nerMaTHTH no OTHO­
rueHHe Ha BHJl.OBHH C'bCTaB Ha aKUeCOpHHTe HI\•! MHHepaJJH, npe}l.CTaBeHH OT rpa­
HaT, aMqlH60JJ, enH}l.OT, anaTI1T, UHpKOH, pyntJJ, MarHeTHT, 11HpHT, MOHaUHT, KCeHO­
THM, KJIHHOUOH3HT, rypM3JIHH, OpTHT, cpnyopHT (?), aHaTa3, 11JIMeHHT, THTaHHT, MOa­
CaHHT, rurmHeJI, ropHaHHT, py,neH MHHepan (?). B HaXOJl.Hme ,UoneH ca onHcaHH 
)lHCTeH, ypaHHHHT, raHrano-KonyM6HT, 11rporaHramrr (H a a H o a 11 A p -
Hay )l 0 B, 1966), 6epHJI H XpH306ep11JI (A p H a y A 0 B H ne T p y C e H­
K O, 1971). 

fl /lQ21lOK/lQ37Jm no C'bCTaB e OJII1fOKJia3-aJI6HT-OJIHfOKJia3: (An- 12- 18% ) 
3a KepaMHtJHHTe H (An - 10- 24%) 3a cnro.noHOCHI1Te nerMaTI1TH. X HI\'IHtJHHHT 
C'bCTaB Ha nJI3fHOKJia3HTe1, KaJJHeBHTe cpeJIJl.Wl1aTH 11 MYCKOBHTHTe OT HaXOJl.11lll.aTa 
e npeJl.CTaseH a ra6n. 1 H 2. C'bJl.'bp)KaHIHtTa Ha pa3cef!HHTe eneMeHTH a cKano­
o6pa3ysamHre MHHepaJIH ca Jl,a,neHI1 B Ta6JI. 2. no XI11\1HtJeH C'bCTaB H C'bJl.'bp)Ka­
HHe Ha pa3CefiHH eJieMeHTH OJIHfOKJia3HTe OT CJifOJl.OHOCHHTe OJIHfOKJia3-MHKpO­
KJIHHOBH, MHKpOKJII1H-OJ1HfOKJia30BH H OJII1fOKJia30BH nefl\!3THTH He Ce pa3JII1-
tJaBaT C'blJ.I.eCTBeHO. 

KaAueBuRm rpe,1aumam e cpe,nHo- Jl.O rpy6o3'bpHecr, noH51Kora aaroMopipeH. 
Haii-qecro e MHKpOKJIHH. 0pTOKJia3 OT Haxo.nHma noneH H Jletmme e 011HCaH 
OT VI B a ff 0 B (1973). An6HTOB3Ta MOJieKyJia (An - 2 - 12%) B MHKpOKJIH Ha 
OT KepaMI1tJHHTe nerMaTHTH e OT 17 ,!\0 23%, a B T03H OT CJifOJl.OHOCHHTe (An -
4 -6%)- OT 18 ,!\0 22%. XHMI1tJHHTe C'bCTaBH Ha Ka.rmeBI1Te cpeJJ}l.W11aTH OT . 
KepaMHtiHHTe 11 CJifO,!\OHOCHHTe OJII1fOKJia3'-MHKpOKJIHHOBI1 nerMaTHTH Ca CXOAHH. 

Keapl{7Jm e a no-3HatiHTeJIHO KOJIHtJecrso a cnro,noHOCHHTe nerMaTHTH, K'b­
.nero H3rpa)K,Ua C lvtyCKOBI1TH 3aMeCTBalJ.I.H KOMDJieKCH 11 30HI1 . 

MycKoeum. no MopcpoJIO)KKH, xHJvmqecKI1 11 reHeTJ1LtecKH oco6eHOCTI1 ce pa3-
JIHtJasar CJie,nmJTe pa3HOBHJl.HOCTH: 1) }l.pe6HO- Jl.O cpe}l.HOJl fOC11eCT, pHJl.KO Ha,!\BH­
ruasam 2 em, pa3npOCTpaHeH B He}l.HcpepeHU11paHHTe >KI1JIH HJIH B KOHTaKTHHTe 
30HH Ha Jl.HcpepeHUHpaHHTe (HaXO,!\Hlll.a ,UHBI1CHJI, flpOTOrepOBO 11 Jl.p. ), cpopMH-

, 1 XHMHqHHTe aHaJJH3H Ca H3BbpWeHH B Jl,HpeKI.lHll 3a reOXHMHqHH H XHMHqHH H3CJJeA­

BaHHSI oT T. M a A IK a p o a a, M. 3 n aT a H o a a H n. J.1 JJ K o a a, a KomtqecTaeHHTe 
cneKTpaJJHH - oT C. Ton a K 6 a waH. 
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Ta6.'1 H Q I 1 

XUMU'U!H cecmas (1 mnA. %) HQ np o6u om KIUUtl f/Jt./10 /llna m, 0 ./1Ut0K.IIa3 U M yCKOIUm 

,. "• I M•Hepu To1n aa nenoa- I s10, I TIO, I AI,O, , Fe.o, l FeO l MoO I ,\1g0 I cao I Na,o I K,O I P,o,, H,o-1 H,o+ I F I C)·:_ npo6aTI TKT& 

2 I a I 4 l 6 l 6 I 7 I 8 I 9 l 1IJ I II I 12 I 13 I 14 I 15 I 16 I 17 

1 K311 . cl>eiiJl. KepaNH'IeH- OJIH· 65,11 O,o7 18,40 0,08 o.o5 I o.o1 
I 

0.10 0,58 2,58 12,62 0,04 O,o7 0,06 - 99,77 
fOKJII3·NHI:p OK .. H· 

HOB, HCJlHRIPepeH· 
~Hpan 

2 KaJI. {j)tiiJl, KepaNH'ItH - OIIH· 64,80 0,04 19,24 0,04 0,05 0,01 0,20 0,08 1,91 13,26 O,o2 0,04 0,01 - 99,70 
rOKJI33·NHKpOKIIH~ 

IIOB, Rt.ilH¢ep ell-
Ullp3H 

3 K311. {j)ell,ll. C .. IOJlOHOC. - OIIH• 64,88 O,o7 18,66 0,08 0,05 0,01 0,30 0,21 2,07 1.3.80 O,Q2 - 0,14 - 100,29 
fOKII33·MHKp OKIIH• 
ROB, ner MaT. 3083 

4 KaJI. {j>tii.Q, C .. IOJlOROC.- OIIH~ 64,50 0,03 19,27 0,15 0,05 0,01 0,40. 0,23 3,60 11,25 0,01 0,02 0,10 - 99,68 
fOK .. 33·MRKpOKIIII· 

I HOtr, 6JIOKOB3 30H3 

5 OJIMr OK/113 C..IOJlOHOC. - MHK· 64.09 0,08 21,37 0,08 0,05 0,01 0,25 3,17 9,90 0,41 0,02 0,10 0,12 - 99,57 
pOK .. HR•OAHfOK/13· 
SOB, HtJlH{j>epeHUH· 
p an 

6 OIIHf OK/133 C..IO.IlOHOC.- MHK· 66,20 0,02 20,13 0,01 0,28 0,01 0,30 1,59 9,23 1,02 0,01 0,07 0,20 - 99,87 
poK.tHH·OJIHfOK/13· 

SOB, Ht JlH{j>tpeHIIH· I 
pan 

7 OllllfOK/133 CJIIO.IlOROC. - MHK· .65,71 0,05 21,33 0,22 . 0,05 0,01 0,30 1,73 9,69 0,31 0,02 0,10 0,15 - 99,67 
poKIIlffi·OllHfOK .. a· 
30B, HCAHcl>epeH~H· 
pan . 

8 111YCK0 8HT CIIIOAOHOC. - OAII• 44,45 0,55 32,25 3,18 . 0,65 0,04 1,34 0,07 0,46 10,06 0,03 0,97 5,31 0,05 99,41 
fOKJ13S·MHKpoKAH· 
HOB, Ht .QH{j>ep eH· 
unpan 

9 MYCKOBHT CJIIO.IlOHOC. - O .. H· 44,18 0,70 33,27 1,65 1.50 0.04 1,55 0,15 0,57 10,55 0,01 0,95 4,84 0,05 100.01 
rOKJI33·MHKpOK4H• 
HOB, HUH4Iepe11-

UHpan 

w 



-w 
t-:> 

OpoA"t.JI>Kenne or ra6n. 

2 4 , , , , sl617 1 s / 9 3 . . . 
11 I MYCKOBHT CJIIOAOHOC.- OIIH- 145,15 I 0,29 133,89 I 1,30 I 1,15 I O,Ql 

fOK.IIaS•MHKpOKIIH• 
ROB, nerwar. soRa 

11 lwycKosar CJIIOAOHoc. - wnK-145,91 I 0,91 128,27 I 4,15 I 0,68 I 0,03. 
pOKIIHH-OIIHfOK/13• 
308, HeAH~peBUH-

12 l uyCKOBHT 
paa 
CIIIOAOHOC.- UHK-144,91 I 0,21 133,92 I 2,76 I o,12 I o,o3 
pOKIIHB-OIIHfOKJI3-
SOB, HeAH<flepeHUH-

13 luycKOBHT 
pan 
CJIIOAO~OC. - OIIH- 146,17 I 0,64 l2tl,80 I 3,58 I 0,70 I O,Q2 
fOKJIASOB, K83pl10· 
aa soHa 

14 l wycKOBHT CJIIOAOROC. - OJIH- 144,70 I 0,38 131,94 I 3,06 I 0,48 I 0,03 
rOKIIjiSOB, HUH~-
penuHpau 

1,20 

2,65 

1,30 

2,28 

1,2 1 

10 I II 

0,28 0,68 

0,21 0,85 

0,25 0,66 

0,32 0,35 

0,28 0,62 

12 1 13 1 1• 1 1s 1 16 17 

10,30 0,01 0,51 4,80 0,70 99,6• 

' 9,92 0,01 1,21 4,83 - 99,6: 

10,46 0,01 0,81 4,14 0,05 100,2: 

10,34 0,03 1,01 5,30 - 99,5 

10.08 0,03 1,16 5,48 0,07 2 99,5 

0po6HTe Cl BB tTII OT CJIURII'!'t H8XOJlH!UI : 1- neHIIUle; 2, 8- M IIWeBCKO; 3, 10- 0pOTOrepoao; 4, 6, 12 -lloJieH ; 5- nonCKO; 7, 13, 14- KUIIIAICKM AO .. ; 9- no.lpy wqe 
II - ·ll .. HCHA. 



Ta6.n ~t aa2 

Kp ucmaAOXU.MwtHU f/Jop.ttyAu Ha tjJeAownamume u MycKoauma 

I. (Ko.78Nao•I?Mgch0t}o.96 [(Si2•97Ait•0&)4•0t0 sJ 
2. CKo,7,Nao,21Cao,03Mgo.oJt.o1 [(S12•V9Alo,ae>s.9a0s] 
3. (Kg.IINio.tsCao,otMgo.ooh·02 [(Si2•97Aittot)s.MOsJ 
4. (Ko.oeNao.a2Cao.o•Mgo.03)~t02 [(Sl2•95AitoNls.wOsJ 
5. (Nao,esKo.ooC<I{l,t5Mgo,oo)t,o5 [(Si2•86Alt.la)a.980sl 
6. (N3Q,79Ko.ooCao,c17Mg0,00)o.s4 [(Si2•92Ait •09 )..ot Os) 
7 · (Nao.saKo.roCao.oaMgo,02)o•95 [(SI2•ooAiltu),,o, Oal 
8. (Ko.B?Nao,oo)o,DS(AiwF eg61 Feg~4Mgo.tsTio.os)t.es [(Sis.ooAit•ook.ooOtol (OHt,gsFo•ot),.0,4H20 
9. (Ko.ssNaomCao.o•)o,~Al •·~4Fe8iaF J,t_, MgOtt• Ti0-o.~k [(Slt,;,sA11oOJ)40tol (0Hto99 F o>Olh-0,2H20 

10. (Ko.eeNaot09CaotCX!)o,gs(AlvnFe8.67F~;&Mgo,,2Ti0,ot)t.97 [{Sis>OSAIO>II7)40Jol (OH,tlltFo.00}l.0,2H20 
11. (Ko,ssNao.uCa0t02)o,gg(Alto4FegJ1 Fe~t.Mg0o27 Tiot06)1.es [(SiSt13Alo,87uO•ol (OH\ .0,2H20 

12. (Ko,.Nao~Cao>02l1 tOt(A I, .saFeg,t4Fe~~Mgo.l3Tio>Ot}z.18 {(Si3olsAiot84)401ol (Oo,120H~o87Fo.o•l2 
13. (Ko.esNaot06Ca0.os)o,96(Ah,44Feg.t8Fe~Mg0,2S Tio,03h•9'l [(Sis,1,AI0•86),0to) (OH):,.0,4H20 

14. (Ko • .,Nao.osCao>02)o.97{AI1,55Feg!6Fe~;kMgOol21'io.ooh>SS {(Sis•o1Aio,gg)40 1ol (ON t.88F 0•02k-0,5H~O 

paJJ ee BepOHTHO t!pe3 npeKpHeT3Jlli33UHH Ha MyeKOBHT3 OT .UByeJJIO,UeHHTe WH. 
ent (Ta6Jt. I , npo6» 11, 13) ; 2) epe,nHo- .no e.npomoeneeT - neea.uoxeKearoHaJJ 
HHTe MY Jtloenw .uoeTwraT 40 em (KaMHJteKw .non), o6pa3yaaH t~pe3 MeTaeoManttJHO 
33MeeTB3He Ha cpeJI,UWnaTHTe II 6HOTHTa, pa3npoeTpaHeH B KB3pU-MyeKOBHTOBHTe 
3a.MeeTB81UH KOMnJieKCJf HJIH OKOJIO KOHTaKTHTe Ha KBapuoaaTa 30H3 8 .UH<j:lepeH­
UHp3HHTe nerMaTHTH (Ta6n. I, npo6» 9, 12); Kol\1 TaJ» pa3HOBH.UHOCT ce OTHaeH 
11 t.l)'eKOBIIT'bT, <fx>pMHpaH DO 3BTOMeTaeOM8TH'IeH D'bT 33 eMeTKa H3 6HOTHT3; 
3) KJIHHOBI!,UeH, p»6eHOKOeTHO Jla6pa3,UeH, e e,npuHa H3,U 10 em (H3XO,UHIU3 
n oneKO, n poTorepOBO H ,np.), o6pa3yBaH npH eao6o,nHa KpHeT3JJH33UHS1 (Ta6JJ . 1, 
npo6a 10) 3113JJOrHtJHO Ha 011He3HHH (VI B a H 0 B, 1968) OT H3XO.UHIUe Bwme­
pHua; 4) .npe6Ho- .no epe,nHoJlloeneeT, OT 3 mm .no 5 em (Haxo.uuma Tio.up yMtJe, 
KaMHJteKII JI.OJJ), JeJteH e Kacjma orTeH'bK, npwaop3aH K'bM Kaapua a aKewaJJHHTe 
t~aeTH Ha X<HJJHTe H TeJlaTa (Ta6n. I , npo6a 14). 

noaHWeiiHTe e'b,U'bp)f{aHHH 113 Si02 H F e20 3, 110HH)f{eHOTO eo,U'bp)f{aHHe Ha 
Al20 3 w oTe'beTawero Ha F B nopaaTa pa3Hoaw.uuoer (Ta6n. 1, npo611 11 , 13) 
B epaBHeHHe e ,npyrHTe 0Tpa3S1B3T pa3JIHtJHHT3 B'bB cj>H3HKO-XHMHQHHTe yeJJOBHSl 
npH o6paJyaaHeTo iil\1 » an»HHHeTo Ha BMeeraamwre eKanw, peen. Ha .naycJJJO­
.neHHTe w»eTH (T36JL 4, npo6a 10) Bopxy eoeraaa HM. M yeKOBHTOBHTe paJHO­
BH.UHOeTH He ee pa3JIHQ3B3T e'biUeeTBeHO no e'bJJ.'bp)f{3HHH ua pa3eeHHH eJieMeHTH 
(ra6JJ. 3). 

Euomum'bm, noHHKora HepaaHoMepHo xnopHTH3wpaH, e pa3npoerpaHeH 
B'bB BeHtiKII H3XO,UHIU3 . .noK3JIH3Hp31i e B KOHTBKTHTe Ha )f{HJIHTe H TeJJaTa . 
.n!Oem!Te MY .uoeTHrar .no 5 em (KaMHJJeKJI ,UOJJ) . n o e'b,U'bp)f{3HHe Ha pa3eeHHH 
eJteMeHTH 6HOTHTHTe OT KepaMHt!JJJITe H eniOJJ,OHOeHHTe nerMaTHTH He ee p 33JJH­
tJ3B3T (ra6Jt. 3). 

r panam'bm ee Ha6JJIO,Uasa B'bB BeHtJKH Haxo.uww.a. B e'beTasa MY npeo6na­
.uaea 3JIMaH,UIIHOBaTa MOJJeKyJJa. 3HatJHTeJIHO e KOJIHtJeeTBOTO l\1)' B H3XO,UHW.e 
lloJJeH (VI B a H 0 B II A p H a y .U 0 B, 1966), K'h,UeTO H3rp3)f{)J.a KpHeT3JJII ,UO 
2 em. 

B npo6u OT HJKyeTBeH WJJIIX ea yeTaHoaeHH B'bB ae»tJKH Haxo.uww.a ana­
mum, u,upKOH., pymuA, Ataznemum H nupum. Haii-JHatJwTeJJHO e KOJIHtJeeTBOTO 
Ha anan\Ta. 

A.Atcpu6oA'bm H enuiJom'bm noHn l<ora e pa3HOBH.UHOeTTa eH KII.UH.OU,OU3Um 
ee epemaT B HaXO,UHIU3, K'b,UeTO BMeeTB31UHTe eKaJJH ea l;1Mcj>H60JJ-6HOTHTOBH 
rHa J"!cll H 3Mcj>H60JJHTH. 
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-~ 
Ta6nHua 3 
C&iJ&p:HCa~tuR Ha pa3ceRHume eAe.ueHmu e cKaAOotfpasyeaw,umt MuHepa.ttu, gr/t 

1'4 Ra 
I I I I I I I I I I I I I Nb npooau M•nepu TJtn na nentaT1na Ba Sr v Pb Zn Cu Ga Tl Zr St 

I 

I I 3001 Kan. ljlen.n:. Kepat.IH'IeH- OJIHfOKJI3S·MHKpOKJIHHOB, tle)lH· \ } 000 1 ooo 1 20 60 - - 60 
ljlepeuuupau 

2 OJIHfOKJI3S CniOJlOHOC. - MI1Kp0KJIHH·OJIHfOKJI33011, HeJlH• 200 200 - 30 100 100 30 200 3 
ljlepenuupau 

3 OJ1Hf0Kll33 cniO)lOHOC. - OJIHf0KJI3308, He)lMijlepetiUHpaH 300 2000 - 10 - - 10 1000 10 
4 MYCKOBHT KepaMH'IeH- OJJHrOKJI38·MHKpOKJIHHOB, He)lH· 600 100 30 10 60 3 300 6000 - 30 30 

ljlepeuuupau 

5 MYCKOBHT CJIIOJl:OHOC. - OJIHfOKJI3S·VHKpOKJIHHOB, He)lH· 1 000 100 10 10 100 - 300 10000 - 30 10 

6 
ljlepeuuupau 

MYCKOBHT CJIIOJlOHOC. - OJIHfOKJl33·MHKpOKJIHHOB, nerMa· 200 100 10 10 100 - 300 3000 3 3 20 
rOH)l. 30113, )lHijlepeHU.HpaH 

7 MYCKOBHT CJIIOAOHOC. - MHKpOKIIHH·OJIHrOKJ13308, He,1l:H· 1000 100 200 10 100 - 30 10000 - 3 
(jlepeuuHpau 

8 MYCKOBHT CIIIO)lOHOC. - MHKpOKIHIH·OJIIIrOKJI330B, !le)lH· 200 100 30 10 60 60 100 1000 3 1 I 30 
(jlepeuliupaH 

9 MYCKOBHT CIIIOJlOHOC. - OJIHfOK/13308, HeJJ:H(jlepeHUKpaH 1000 100 30 - 60 - 60 300 10 
10 MYCKOBHT CIIIOJlOHOC. - OJIHfOKJJ330B, HeJliii!JepeHUHp3H 2000 100 10 10 60 20 100 6000 -

11 6HOTHT KepaMK'Iell- 011Hf0KJI33·MHKpOKJIHH08, HC)lH· 300 100 60 10 200 20 60 10000 -
I 

3 

12 
ljlepeuuupaH 

100 100 10 I 6HOTHT CIIIO,IlOHOC. - MHKpOKIIIIH·OIIHfOK/13308, HeAK• 20 - 600 - 200 10000 - 20 

13 KBapu 

(jlepeHUHp3H 
KepaMu 'leH- OJIHf0KJI33·MHKpOKIIHHOB, He)lH- 100 100 - - - - 3 200 60 
(jlepeHuupau 

100 I I 14 I KBapu 
CJIIOJIOHOCeH - OJIHf0KJia3·MHKpOKIIHHOB, ne- 100 - - 300 

I 
- -

I 
30 

.llH(jlepeHUHpaH 
100 100 15 Kaapu CIIIO.IlOHOCCH - OJIHfOKJI330 11, He.llH(jlepeHU11p3H - - - - - 100 



J[uoncua'bm OT Ha XO.D.HW.e lv\HWe BCKO II myp.AtaAWi'bm OT HaXO.D.HW.e non­

CKO c a onpe.n.eneHH ttpe3 peHTreHorpa<PcKH aHaJIH3 H HH<jlpattepneHa cneKTpo­
c Komu J1. 

Opmum e y cTaHOBeH B HaXOJJ.HW.a JleHHW.e, MHWeBCKO, .Uon eH, noJJ.pyMtte, 

a cpnyopHT (?) - s Kar.tHJICKH .non . 
Pyaen ,,tunepaA (?) no.n. cpopMa Ha lJe pH11 Kase pHo3 HH ccpepHttKH .uo 1 mm 

Ce Ha6mo.n,asa B np06H OT HaXO.D.HW.aTa l(al'>tHJICKII JI.OJI, n o;Apyl\•ltte H n onCKO. 

B nbpsoTo e y cTaHoseH wnune,?, a s nocne.n.HHTe .nne - Moacanum. 

X HMHtteH CbCTaa Ha n erMaTHTHTe 

XIIIIIHtiHHTe aHaJIH3H Ha KepaMHtiHIITe H CJliO.D.OHOCHHTe nerMaTHTH OT OT.D,eJIHHTe 

HaXO}.l.HW.a ca TIOKa3 aHH B Ta 6JI. 4, a C'bJJ.bp>KaHH51Ta Ha aJIKaJIHHTe H TeXHHTe 

OTHOWemHI, npel13tiHCJieHH OT OKHCIITe HM, Ca TIOMeCTeHH B Ta6JI. 5. 
P a3JIH4 HRTa B MHHepanuHTe C'bCTasu Ha nerMaTHTHTe ce H3pa351BaT s x H­

MH3Ma HM . 06w.o B3ero, C'bJJ.'bp>KaHHRTa Ha Si02 s Kepar.<JH4HHTe H B CJIIO.D.OHoc­

mne onnroKJia3-MHKpOKJIHHOBH n e r MaTHTH c a noBHWeHH, a Ha Al20 3 - noHH­

meHH B Cp aBHe HHe C Te3 H Ha CJIIOJJ.OHOCHHTe MHKpOKJIHJI-OJII!fOKJJa30BH H OJIH­

fOKJJa30BI1 n erMaTHTH. 

KepaMH4HHTe OJJHrOKJJa3-MH1<pOKJIHHOBII ner MaTHTH ce x apaKTepn3Hpar c 

TIOBHWeHO Cb}.l.bp)l{aHHe Ha KaJJ H~i B c paBHeHHe C HaTpHH - ~ = 2,97, KOeTO, 

KaTO ce Hi\la B npeJl.. 811 }.1. TIOHH)I{e HOTO KOJJHtieCTBO 11a 6HOTHTa H MYCKOBHTa B 

MHHepaJJHH51 HM C'bCTaB, e y Ka3 aHHe 3 a 3Ha4HTemw npeo6na.n.asaHe Ha KanHeBHH 

cpen.n.mnar Ha.n. OJIHroKna3a. 

n o-3H34HTe.TJ HOTO KOJIH4e CTBO Ha Ka JJ H51 B cpasHeHHe C TOBa Ha HaTpHSl -

K Na = 6,37, B CJJJO}.l.OHOCHI!Te OJIHfOKJia3-M11KpOKJI HHOBH nerMaTHTH e BbB Bpb3Ka 

Ta6nHita 4 

Xu.Mu<teH cacma• (s mez.A... •;, ) Ita npo6u om nez.Atamumu, anAum u iJsyc.AroiJeH umcm 

K epu1nqHH CnJO.lOHOCHn C .. IOAONOCHN 
n po611 n 0JIIIrOKJ133- C.110JtOHOCHR OAHr O· M tn<pOKJUt H• 011HrOKA8 10· An.11 11T JloyUJOAeH 

NKKpOK .. IIHOBR K .. &S•MHKpOK .. HHOIH O.tltf0 KA8SOIH all. nerMa· UIH(T 

nerM &TUT'a nerM3 TBTH ll t rM&THTH TATH 

0KHtN I I 2 3 I 4 I 5 6 I 7 8 9 10 

Si02 72.22 , 68,70 75,80 68,99 69,27 70,51 66,96 67,19 69,32 I 49.95 
Ti02 0,14 0,03 0,15 0,11 0,14 0.55 0,10 0,28 0,05 0,80 
Al20 5 15,39 18,50 12,95 16,96 16,45 17.51 19,80 • 19,22 17,63 28,27 
Fe20 3 0,45 0,44 0,1' 0,21 0,29 0,37 0,73 0,45 0,34 3.46 
FeO 0,05 0,05 0,32 0,05 0,05 0,05 0,06 0,29 0,05 1,22 
MnO 0,01 0,01 0,01 0,01 0,01 0,01 0,06 0,01 0,01 O,Ql 
MgO 0,35 0,10 0,35 0,25 0,30 0,25 0,30 0,55 0,40 2.20 
CaO 0,71 0,76 0,22 0,56 0,40 2.50 2,64 1.35 1,10 0,49 
Na20 2,83 3,02 2,18 2.18 1,58 6,18 6,93 7,82 4,50 1,66 
K20 7,54 7,98 7,32 9,35 10,82 1,20 1,49 1,55 5.50 9,22 
P205 O,Q2 0,03 0,02 O,Ql 0,01 0,03 0,03 O,Q2 0,08 0,01 
H20 - I 0.15 0,08 1 0,03 0,09 1 0,02 0,08 0,1 0 0.14 O,Q4 0,18 
H2o ~ 0,44 0,19 0,30 0,44 0,52 0,45 0,60 1,00 0,70 2,09 
Cywa 99,92 99,89 99,75 99,71 99,86 99,69 99,80 99,87 99,72 99,56 

Tipo6HTe ca U eTII OT CJieAHHTe HUOANiltl: I - MHWUtKO, 2 " 3- neHIIlUe, 4 - TIOAPYMqe, 5 H 9- npoTore poao 
- nonCKO, 7 - no.u•. 8 - K a MIInCKH .lO .. , 10 - JlHIHCH ... 

R ~ 
l AHanH3UTe Ca H3B'bpWe HH B .l{HpCKUHfl 3 a reO XHMH11HH H XIIMH1HIH H3CnC)l.BaHHSI OT 

M. M a T a H o a a . 
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Ta6nHua5 

C&i&pJieaHUJl (8 m~t.ll. o;, )- Ha K, I'Va u Ca , npeU3'1UCAIHu om x u.MU'IHume aHaJUt3U, no.MecmeHu 
8 ma5A. 4 

I j 
K Na 

npo6• K Na Ca Na c. 

Kep&MHqHH onRrOKnaa-MHKpOKJIHHOBH nerwarHTH , 6,26 2,10 0,51 2,98 4,12 
KepaMHqRH onHrOKJia3-MHKpoKnHROBH nerwariiTH 6,62 2,24 0,54 2,96 4,15 

Cpe.aao C'bA'bplKaHKe H oraoweaue 6,44 2,17 0,53 2,97 4,14 

Cn~.aOHOCHH onHrOKR33-MHkpOKnauoaH nerwarHTH 6,08 1,62 0,16 3,75 10,12 
Cmo.llOHOCHH onHrOKnas-MHKpoKnHHOBH nerMarHTH 8,18 1,62 0,40 5,05 4,05 
CJI~)lOHOCRH OJIHfOKJJ33•MHKpOUHROBH nerMaTHTH 8,98 1,17 0,29 7,68 4,03 

Cpe.aHO Ch,ll'bplK3HHe H OTROWeHHe 7,75 1,47 0,28 5,49 6,07 

Cn~.aouocHH MHKpOKJJHR·OnHroKnasoBH narwarxru 1,00 4,59 1,79 0,22 2,56 
Cn~.aoHOCHH MHKpOKnxn-onHroKnasoaH nerMaTHTH 1,24 5,14 1.89 0,24 2,72 
Cn~.aoaocnH onHroKnasoaH nerwarHTH 1,29 5,80 0,96 0,22 6,04 ---

Cpe.aHo C'bll'bplKaHHe H oraoweaHe 1.18 5,18 1,55 0,23 3,77 
AnnHT 4,57 3,34 0,79 1,37 4,23 
)l.aycn~nea wucr 7,65 1,23 0,35 6,22 3,51 

OCBeH C n p e06Jia]l.aBaHeTO Ha KaJIHeBHH ¢eJI,li,U.JnaT Ha)! OJIHfOKJia3a, HO H C no­

BHWeHOTO Cb,ll,bp)KaHHe Ha lii YCKOBHT3 , )l.OCTHraw. .11.0 15% B 1\IHHepa.TlHHH liM 

CbCT3B. 

0 THOUJeHHeTO JS_ = 0,23 B CJTIOJl.OHOCHHTe OJIHfOKJI330BH H MHKpOKJIHH·OJIH· 
a 

fOKJia30BH nerMaTHTH OT HaXOJl.HW.3T3 l(aMH,HCI<I1 )l.OJI, n onCKO H .lloJieH ('la­

CTII'iHO) e y Ka3aHue 3a p R3KOTO npeo6na)l.aaaHe Ha MJHiepaJII-ne, CbJl.bp)KaUJ.H 

l a20 (npaKTH'leCKH cal\'IO OJIHr oKJia3) , HaJl. Te3H, CbJl.'bp)Ka ll~H K zO- MYCKOBHT 

H He3H3l!HTeJIHO KOJIHI.JeCTBO (0-5%) KaJIHeB cj:Jel i )l.UJnaT. 

Na 
0THOWeHHeTO ca x apaKTepH3H p a npeo6.rJa,ll,aBaW.HS1 CbCTaB Ha nJJarHOKJJa3a: 

a.116HT·Q,!JHfOKJJa3 B CJIIO)l.OHOCHHTe OJ!HfOKJia30BH nerMaTHTII; KHCeJJ O.'IHfOKJJa3 

B KepaMHI.JHHTe OJTHfOKJJa3-M HKpOKJJHHOBH nerMaTIITH 11 OJJ HfOI<JJa3 Jl.O 6a3Hl(eH 

OJJHfOKJJa3 B CJIIOJl.OHOCHHTe OJ!HfOKJJa3- I\H!KpOKJJHHOBH H l\1HKpOKJIHH-OJIHfO­

I<Jia30BH. 

CucTaBbT 11 CbJl.bp)Ka'liu HTa Ha pa3ceRHHTe enellleHTH ca c xo.ll.HH 3a BCHtJKH 

Haxo)l.Im~a u He ca a n p RKa 3aBHCHMOCT OT nma ua n e rMaTHTHTe. Cb.ll.bp)l{aHHHTa 

(gr/t) Ha 6apH H CaBnpe.JI.eJJHTe 100- 200; Ha CTpOHL~ IHI- 100-1000; Ha OJJO · 

BOTO - 10- 100; Ha UHHKa - 60-100; Ha llle,I~Ta - 3-30; H3 ra.11HH - 10-
100; Ha THTaHa - 200-6000. 

flpOH3XO)l. Ha n erMaTHTHTe 

OnHcaHHTe n entarHTH no KnacHcjm J<at~HHTa Ha VI a a H o a (1974)- Haii-nbJTHO 

oT•nnaw.a oco6eHocTHTe Ha paJ.ioHa - ce OTHacHT KbM r pynaTa Ha pe)l.Ko3el\<I ­

HHTe, KaTO KepaMHI.JHHTe M CJIIO,li,OHOCHHTe OJ1H f OKJJa3-M HKp OK.rTHHOBH ner MaTHTH 

c na,ll,aT KbM nap a r eHeTHI.JHHH THn Ha O.'IHfOKJJa3-MHKp OKJIH HOBHTe, a C.'IIO)l.OHOC· 

HHTe l\·IHKpOKJIHH·OJ1HfOK.rTa30BH H OJ!Hf OK.rTa30 BH- Kbi\1 Htn a Ha OJIH f OKJia30BHTe. 
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DoAeJJHHero Ha nerMaTHTIITe or paAoHa Ha rp11 OCHOBHH rpynH - Kepa­

:.1 H4HH OJllifOKJJa3-l\IHKpO KJIHHOBH; CJIIOAOHOCHH OJIHfOKJJa3-M H KpOKJIIHIOBH; CJIIO· 

AOHOCHH MHKpOKJIHH·OJIH fOKJia30BH H OmlfOI<Jia30BH - e o6yCJIOBeHO OT pa3JJH· 

4HS1 B MOp<jx>JJOfHHTa, CTpOe>Ka, CTpyKTypara, MHHepaJJHO·XHMHliHHTe CbCT3Bll 

H ycJIOBHHTa Ha <jx>pr.tHpaHe. Te ca n0-3H34HTeJJHH Me>Klly Kepawt4lii1Te, OT 

eAHa crpaHa, 11 CJJIOllOHOCHHTe, or Apyra. Cbmecrsyaar H cJJellHHTe Jt3HHH­

yKa3aHHH 3a CXOAeH reHe3HC II npocrpa!ICTBeHa Bpb3K3 llle>KJ{)' THX: 

J. <l>OpliHtpaHeTO H3 >KHJJH li TeJJa C i\tOp<jx>JIOfiHI, CTpOe>K, CTp)'KT)'p11 II 

liiH HepaJJHO·XHJIIH4HH CbCTaBH, npeXOJJ.HII Me)I<JJ.y ynor.le HaTHTe rp y nH - CJ110110· 

HOCHHre MHKpOK.ri11H·OJIHroKJJa3oBH nerMaTHTH or HaXOllHlll.e D oncKo H A P· 

2. Ha.llH4HeTo B HHKOH HaXOAHlll.a ua ABe rpynH nerMaTJ·ITH: CJJIOAOHOCHH 

OJJHroKJJa3-MHKpoKm1HOBH acpeA Kepai\IH4HH (Jie~IIHUe - MHwescKo); cmo;w­
IIOCHH i\I HKpOKJIHH·OJIHfOKJJa30BH Bcpell C.TIIOJJ.OHOCHH Oo!1 llfOKJJa3-1\111KpOKJJHIIOBH 

(noJJeH, DOJlp ylltt'!e). 
B cborsercrsHe cbc cxaamaHero Ha VIs a H o s ( 1974) Kepallm4HHTe o JIII· 

fOKJJa3-MHJ<pOKJIHHOBH, CJIIO.li.OHOCHHTe OJIHfOKJJa3-MHKpOKJIHHOBH, MH KpOKJIH H· 

OJI HfOKJI330BH H OJJHfOKJJa30BH nerMaTHTH Ca Ce C6pa3yBaJJH npH npoueCHTe 

Ha reHepHpaHeTO Ha nammreHHa Man.Ja npe3 nporpecHpamHH aHareKcwc. Mexa­

HH3:.1bT Ha H3rpa>K.ll,aHeTO Hl\1 {OIIHC3H nO-JlOJiy) e CXO.UeH H3 T03H, pa3rJJe}lall 

s rpy}la Ha liJ 111 a K H H (1976) 3a M)'tKOBHTOBHTe nentaTHTH or YI3T04eH CH611p 

II YIHA HH. 
KpwcraJJH33 UHHTa Ha J<e paMH'4HHTe H CJJIOllOIIOCHHTe OJJHrOKJI33·lllHKpoKJJH· 

HOBH nen·JaTHTH or paf'JoHa e 3a notJHaJJa npe3 ll·tari\JaTH 4HHH eran, Karo ce 

H3XO>K}l3 OT H2.1JH4HeTO Ha OpTOKJ123, mJCJileHO·rpaHHTHH 30HH, anJIHTOBH H 

rpa<j}Hl!HH crpyKry pH B HHKOH nerl\laTHl H OT HaXO}lHtua noneH, MHWeBCKO H Jlp. 

l.J aCT OT KepaMHliHHTe nerMaTHTH ca ce H3rpa,nHnJ-t B pe3)'JJTaT Ha aBTOMeTaCO· 

l\laTH4HH npOUeCH .110 Ha4aJJCTO Ha HaJ10}KeHHTe MeTaCOlllaTH4HH n poueCII npe3 

C JJeDMarMaTH4HHH €Tan, HO OCHOBHaTa Hl\1 Maca ce e <j:OpMHpaJJa npe3 paHHHH 

aJJKa JleH cra}lH iL Dpe3 cJie}lsa mHH cTa,nwi1 - Ha HapacTsaHe Ha KHCeJJHHHOCTTa, 

3aB'LpwEa OKOHllaTeJJHo:ro 11r.1 ~13rpa>K)I CJHe. Dpec6JJa,nasamar;;~ qacT OT CJJ~JlO· 
HOCHHTe OJIHfOI<J133·MHKpOKJlHHOBII nen.:aTH111 Ce e c 6pa3yBaJia B KpaH Ha paH­

HIIH a,l KaJJeli CTa,UHH H Ha4aJJOTO Ha CT3}li•IH !Ia ·HapaCTBaHe Ha KHCe.TJ ilHHOCTTa, 

KaTO MeTaCOlllaTH4HHTe npoueCH B 4aCT OT )1\IIJIHTe CbC 30HaJieH CTpOe>K npH­

K .1J104BaT npe3 cTa.nHH Ha MaKCHlllaJJHaTa KHceJIHHHocr. XapaKTepH3HpaT ce c 

JJa.IJHlJ~Ie Ha K.!JHHOBH}leH, pH6eHOKOCTHO Ha6pa31l,eH lii)'CI<OBHT, npeCHllaHe H OT· 

lii€CTBaHe 113 an.TIHT-11efM3THTOBHTe >KH .IlH, 06pa3)'B3HH npH npOUeCHTe Ha pe­

fHOHaJIHHH MeraMop<j:JH3MI, npeo6JJall,asama Koca opHeHrHpoaKa c npHMo WI!· 

CT03HOCTT3 H3 MeTaMop<j:JHHTe CKaJJH . 

B Haxo.nHme Tioll.pyr.llle (4 o H roB a, 1965) nerMaTHTOBHTe >KIIJII·I 11 Te: 1a 

IIH>KeKTHpaT anJJHTOHAHHH rpaHHT H npecutJaT ym·pa6a3H4Hl1Te cKa.1111. Te3 11 

B3aHMOOTHOUJeHHH onpe.ll,eJISlT II npOCTpaHCTOeHaTa liM Bpb3Ka. 

3a rpaHHT HHTe nerMaTHTH oT HaXOll.Hlll.e Doll.p yM4e, KaTo ce H3 XO>K}.I.a 11 OT 

llOMeCTeHHTe B CT3TH51T3 AOIIbJIHHTe.!JHH ll,3HHH, MO>Ke ,na Ce HanpaBH 113BOJJ.l,T , 

qe Te 110 !ltOp<jx>JIOfH 5I, MH HepaJJ HO· X H M H 4eH CbCTa B, Cb}lbp>Ka HHe H3 pa3CeS11111 

eJJeMeHTH H 11pOH3XOJl ca CXO}.I.HH Ha OIIHCaHHTe (K 0 T e B, 1975) rpaHHTIHI ner­

l\13THTII, IIH>KeKT!ipalll.H anJJHTOHllHHH rpaHI1T II ll1eTall10p<f>11HTe CKaJIH OT OKOJI· 

HOCTwre Ha ce.!JaTa Enxoaeu, CMIIJJSHI H Tp11rpa11. CxOJ\IIIHIT Hlll 11pOH3XOJJ. ce 

noTsbp>KAaBa H or reHeTH4HaTa sp·b3Ka Me>KllY MarepHHCKHTe HM rpaHHTH, 6a-
3H pama ce Ha aHanorH'IHHTe HM crpantrpa<j:JcKH, cTpyKrypHo-TeKcrypHH 11 !II HHe­

panHO·XHMHlleCKH oco6eHOCTH. AnnHTOHlJ.HHTe rpaHHTH or .nsara paHoHa ca npe­

CHTeHH Ha Si02 cKaJJH, 6orant Ha aJJJ<aJJHH (rpyna 3, no 3asapHUKH). 

CJIIO.UOHOCHHTe ~IHKpOKJJHH·OJIHroKJJa30BH nerMaTHTH ca ce H3rpa.UHJJII npe3 

CTaAHH H3 H3p3CTBaHe Ha KHCeJJHHHOCTT3, a OJJIHOKJJa 30BHTe - cpaBHHTeJIHO 

137 



llO·KbCHO, HO npe3 Cblll.IHI CTaJndi. 0KOHt:(aTeJIHOTO cpopMHpaHe Ha 30HaJIJH1Te 

>KHJIH H TeJia JaBbpWBa npe3 CTaJ].JHI Ha MaKCHMaJIHaTa KHCeJIHHHOCT. 

n o aHaJIOfHR C pe3yJITaTHTe OT H3CJieJ].BaHJHJTa Ha I.ll lll a K Jl H (1976) 
Mo>Ke JJ.a ce npweMe, qe: I) Kp~tcraJIH3aUifstTa Ha KepaMHt:(HHTe nerMaTHTH ce e 

113BbpWHJia B HHTepBaJia 650-450°C, Ha CmO,llOIIOCHHTe OJIHfOK.IJa3-MHKpOKJIH· 

IIOBH - B HHTepsaJia 700- 420°C, Ha C.IJIO,llOHOCHHTe MHKpOKJIHH·OJIHfOKJia30BH 

II OJIHfOKJJa30BH - 5QQ- 450°C; 2) nerMaTHTHTe Ca Ce H3rpa,llHJIH B )'CJIOBHHTa 

Ha ronei\'IH Jl.bJI60t:(HHH H ~tanHraHe. 
KepaMHt:(HHTe H cnJOJJ.OHOCHHTe nerMaTHTH ce xapaKrepH3Hpar cbc cpaBHH· 

TenHo eJJ.Hoo6pa3eH CbCTaB Ha pa3ceHHH eneMeHTH. HHCKH ca CbJJ.bp)f{aHHHTa 

Ha Ba, Sr H Zr. MeranoHOCIIHHT noTeHuHan Ha lltarMara e6HJI no-BHCOK 3a Pb, 
Zn H Ga. 

KpHcraJJH3aUHHTa Ha anJIJiTHTe 11 annHTOBHTe npHKOHTaKTHH 30HH B ner­

r.tantTOBHTe >KH.;lH H Tena Ce e H3BbpWHna HeKOnKOKpaTHO (nyncaUHOHHO) OT TO· 

llllnK11-pa3TBOpH Ha l\laTepHHCKaTa Mafl\Ja, OT J<ORTO Ca Ce cpopMHpaJIH 11 nerMa­

THTHTe. reHeTHt:(HaTa Bpb3Ka Me>KJI.)' llOC•leJ].HIITe II annlln!Te ce llOTBbp>KJJ.aBa 

H OT CXO,llHHR Hlll XHliiH3bM (ra6n. 4, 5). 
n erMaTHTHTe OT pai1oua Ca B3aHMOJ].eHCTDyBanH B pa3nHqHa CTeneH C llleTa­

MOpcpHHTe CKanH, B pe3ynraT Ha KOeTO B >KHni!Te II Tenara C 110·3Hat:(HTenHH pa3· 

MepH Ca Ce cpopMupaJII1 npHKOHTaKTHH 30HH C aMcpH60n, llOHHKOra enHJ].OT H 

Jl. ~IOII CHJI. (HaXOJI.Hlll.a Kamtnctm Jl.OJJ, MHweBcKo). B .npyrH cnyqaH ca ce H3rpa ­

JJ.Hn ll MHfil1aTJtt:(HH >KHJII1 H rena - Jta6nJOJ].aBaJIII 8 nerlllaTHTOBOTO no.'le .ne­

HHlll.e - /V\HWeBCKO, KbJI.eTO B3aJIMOJ].etiCTBHeTO .Me>KJI.)' TOilHJIKHTe- pa3TBOpH H 

6HOTHTOBHTe rHaiicu ce e 113pa3Hno B noHBa Ha Kan11esa MeracoMaTo3a B nocJJeJJ.­

HJtTe, llOBHWeHO CbJI.bp>KaHHe Ha 6IIOTHT B nerMaTHTHTe (OKOnO KOHTaKTHTe liM}, 

6JtOTHTH3aUHH Ha aMcpH6oJia, Koraro r o C'hJI.bp>KaT BMeCTBalll.HTe c KanH. B Cb· 

lllOTO none KHHeMaTHt:(HQTO B3aHMOJI.eHCTBHe Ce e npOHBHnO BbB cpopl\!HpaHeTO 

Jla KCeHOnHTII B HHKOH >KHnH H Tena . 
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