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[leTporeHeTnyHO 3HaueHHe Ha KajnueBHTE (peNaILNATH
OT ,I0XHOOBITAPCKUTE T'PAHHUTH

Pymsana Apraydosa

Teonoeuuecku uncmumym na BAH, 1113 Cogus

R. Arnaudova — Petrogenetic significance of K-feldspars from “South-bulgarian granites”. X-ray stu-
dies characterize K-feldspars from the group of “Southbulgarian granites” as: maximal microclines —
in Sredna gora granitoids; maximal microclines, intermediate microclines and orthoclase — in Rila-
Rhodope granitoids; orthoclase — in Pirin and Osogovo granitoids; maximal and intermediate mi-
croclines — in Spanfevo granite; maximal microlines — in Dobriniste granite. The presence of dif-
ferent structural types of K-feldspars depends on the depth of cooling of the granitoids. The structu-
ral diversity of K-feldspars from Rila-Rhodope granitoids indicates crystallization temperatures
close to the transition temperature monoclinic-triclinic K-feldspar. This transformation is favoured
by volatiles (mainly water) and late deformations (with participation of solutions) in zones of tec-
tonic stresses. The distribution of Ba, Sr and Rb in the granitoids and the K-feldspars shows that
the variations in Sr and Rb content in K-feldspar correponds in general to the variations in the res-
pective whole rock samples while the content of Ba in K-feldspars depends both on the content in
the granitoids and to a large extent on the amount of K-feldspar in them. No relation between the
structural type of K-feldspar and the content of Ba, Sr, Rb has been established at the investigated
concentrations (Ba — 1100 to 10000 g/t; Sr — 120 to 1200 g/t; Rb — 80 to 600 g/t).

YBon

IIIMpoKOTO pasnpocTpaHeHHe HA KajHeBuTe denquinaT{ B pasiH9HH NO NMPOU3XOM CKaJH
B 3eMHaTa Kopa W NpelH BCHUKO XapaKTepDHaTa WM OCOBEHOCT Jia NPOMEHSIT CTPYKTyparTa
CH B 3aBHCHMOCT OT (GH3HKO-XHMHUHHTE YCJOBHSI Ha 0OpasyBaHe ONpeJENsIT roJeMus
HHTepeC KbM TSXHATA MHHEpPaJOTHA U reoxuMus. ETo 3amo H3MeHEHHATA B CTPYKTYPHOTO
HM CBCTOSIHHE, IO-TOYHO B CTelleHTa Ha NMOJpEX/aHe HA aJYMHHHS U CHJIHUHS B KpHCTaJ-
HaTa pellleTKa, ce H3MO0J3yBaT BCe NO-4€CTO NPH NEeTPOTeHEeTHYHHTE H3CAeJBAHHMS.

Hauanoro na u3cnenBaHusiTa Ha CTPYKTYPHHS THN Ha KalHeBHTe GeNjWinaTtd y
Hac, NPEeIHMHO OT T. Hap. IOXHOGBJATapcKH TPAHHTH, MocTaBAT JIHMHTpPOBa H
Capadona (1968, Capadoma, 1966, Capadora, UBanos, 1971). Ilo-
KBCHO BbB BPBb3Ka ¢ H3Y4YaBaHe Ha Pa3npefie/IeHHeTO H NOBEJIEHHETO HAa PeRKNTE H pa3cesiHd
eNeMeHTH B TDaHHTOHWZHTe, B cexnusi ['eoxumusa Ha 'eonlorHYecKHss HHCTHTYT 3anouHa
CHCTEMHOTO H3y4YaBaHe Ha CTPYKTYPHOTO CBCTOSIHHE H HA T€OXHMHATA Ha KaJHeBHTe Geni-
IUNaTH 32 H3sICHSBaWe YCJOBHfTAa Ha o6pa3yBaHe Ha TpaHHTOHAHTe (ApHaynoB
u ap., 1977, Usaunos, AprHnaygnoBa, 1980; Apuaygos AprHaypnosa,
1981; Apwaynosa, Apuaypnos, 1982 u xp.).

B nactosimara pa6oTa ca H3JNOXKeHH H 060OGLIERH Pe3yJTaTHTE OT PeHTTeHOCTPYKTYp-
HHTE H3CJEeABaHHS HA KaJjiHeBHTe ¢eAINaTH OT JOXHOOBIArapCKHTe rpanuTH” (dur. 1)
H Dpasnpefe/eHHETO Ha HaH-XapaKTeDHHTe eJleMeHTH-IPHMeCH — 6GapHi, CTPOHUMH,
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py6uauii, B TAX. HanpaBeH e ONMHT 3a ThJIKYBaHE YCAOBHATA Ha GOPMHPAHE H €BOJIOLHS
Ha TPaHUTOUIHTE.

~JOXHOOBITapCKHTE TPAHHTH" NPEACTABJSBAT CPABHHTENHO E€XHODOAHA 110 CHCTAB
rpyna ckajH, ofefHHsABama IPAHHTOHAHTE, KOMTO Ce PA3KPHUBAT BCPeJ, BUCOKOMETaMOpd-
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®ur. 1. Teosokka CKHUAa Ha pa3sNpPOCTPAHEHHETO Ha ,LI0XHOOBATAPCKHTE TIPaHATH®
flnytonun: 1 — Cpeanoropexu; [1 — Puao-Poponcky; 11l — Kaauuckn; IV — BapyTaH-ByliHOBCKE;

V — JNonHo gpsinosckn; VI — Temwoscku; VII — Llentpannonupaucku; VII3— cniadyescKH rpamur; vIiS—
Ro6pyHHWKE rpannT;, VIII — Kpecrenckn; 1 X — OcOroBcku

HuTe (ambHGONMHTOB dalHec) cKalH, ¢ npeanosaraeMa JokambpHiicka Bb3pacT B CpepHa
ropa, Cakap, Puna, Pogonure, ITupun u OcoroBo (l ¥ M u T p 0 B, 1939; 1946). I'pa-
HHUTHTE Ca CPeJHO- IO €XPO3BPHECTH C PAa3BHTHE HA MECTa B €HJAOKOHTAKTHHTe 30HH Ha
TPAaHHTOHIHHTE HHTPY3WH Ha rojeMH (10 8—10 cm) kKanHeBodeNAUINATOBH NOPGHPH.
Ilpec6nafaBaT HOPMaJdHH GHOTHTOBH H amMduGOJ-6HOTHTOBH TPAHHTH H TPaHOLHOPHTH
C TpexojH KbM KBapUJAHOPHTH H KBbM ABYCIIOJIEHH H MYCKOBHTOBH T'DAHHTH.
[TpoBeneHHTe npe3 NOCAEAHHTE TOJHHHM H3CJeABaHHS HA XHMH3Ma Ha ,JOXKHOODBJ-
rapckuTe FPaHHTH H 0cO6EHO HA pasnpelesleHHeTO Ha HAKOH PEIKH H DAa3CesHH eJeMeHTH
B TSIX CBHJETEJICTBYBAT 32 CeUU(HYHH OTIHYHTENHH YePTH HA TPAHUTOHIHTE OT Pa3JTHYHH
CTPYKTYPHH 30HH B IOxHa Bbarapus, oTKposiBamu ce Ha 06U GOH Ha GJIH3KHTE XH-
MHYHH CBCTaBH Ha Te3H TpaHHTOMAH (ApHaypgoB W Ap., 1977, Apuaynosa,
Apraynos, 1982). AHanu3bT HA NETPOXHMHYHUTE XapaKTeDHCTHKH, CbCTaBa H
CTPYKTypaTa Ha HSIKOM CKaJioo6pa3yBallli MHHepaJsK (MpeiH BCHYKO Ha KanHeBuTe esi-
WINAaTH), KaKTO H pasnpeleseHHETO Ha Haf-XapaKTepHHTE eJIeMEHTH-NIPHMECH B TPaHHUTO-
HAHTe, MO3BOJISIBA 1a Ce 060COGSIT Be OCHOBHH TPYNH TPAHHTOMAH: 1) cpenHOrOpCKH
M DHJIO-DONONCKH H 2) MUPHHCKH (63 T. Hap. cnaHyeBCKH H AOOPHHHILKM) H OCOTOBCKH
(Apuaynosa, Apnaypaos, 1982). CpesuoropckuTe ¥ DPHJIO-DOJONCKHTE Ipa-
HHTOHJH Ce pasrjexihaT KaTo NPOH3BOLHM Ha BOXHH. IpaHHUTHH Marmu; o6pa3yBaHeTo
Ha HHTPY3HBHHTE TeJa € CTaHaJO npH abHcajHY IO Me30a6GHCANTHH YCJOBHS, a HAa OCO-
TOBCKHTE H NHPHHCKUTe — NpPH Me30alHCaNHH A0 XunoaOHCaNHM YCJIOBHS OT yMepeHO-
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BogHH Marmu. [lo XHMH3BM TPAHMTOHJMTE OT NBPBATa Trpyna (CPeAHOTOPCKH H PHJIO-
POJIONCKH) ce XapaKTepH3HUpaT C MO-HHCKO ChAbPXKaHHe Ha ankaiuH — K,0+Na,0
B CpPaBHEHHe CBC CPefHHS CbCTaB Ha KajlHeBOaJKalHHTe rpaHuTH no D aly (1933)
u ¢ npeo6saanaBane Ha Na,O Hag K,O, xoeTo onpezesns ni1ardHorpaHUTOBHS UM XxapaKTep
(Credanoma, 1975, ApHaynoBa, Apwuayiaos, 1982). I'panuronaure or
BTOpaTa rpyna (NIHPHHCKH H OCOTOBCKH) Ce OTJIM4aBaT C I0-BHCOKO ChbIbpXaHHE HA aJ-
KaJMH M TIOBULUEeHH KoHUeHTpauuu Ha K,O no ornowenue Ha Na,0 (Dimitrov a,
1974; Apnaynosa, Apuaypos, 1982), xato roasma yacT OT NHPHHCKHTe
IPaHHTOMAM HMAT cybajKajleH XapaKTep. B MHHepaJoXKO OTHOIUEHHE elHO OT OCHOBHHTE
OTJIHYHSI Ha ABeTe IPYNH IPAHUTOUAH € CTPYKTYPHOTO CbCTOSIHHE Ha KaJiMeBHTe (enf-
wnatH. KanueBute Qesiaminati OT CPeJHOTOPCKHTE H PHJO-POJONCKHTE TDAHHTOHAH ce
OTJIHYaBaT OT NUPHHCKHTE M OCOTOBCKHTE C IMO-BHCOKa cTemeH Ha Al/Si moapenenoct.

pEHTI‘EHOCprKTypHH H3CJeaABaHu A

KanueBute dengunaTé ca OTAeNeHH Ype3 eJeKTPOMarHHTHA cenapanus, QuoTamus H
TeXKH TEYHOCTH OT (pakuuu ¢ pasmep Ha 3bpHata 0,256—0,125 u 0,126—0,063 mm.

PeHTreHOCTPYKTYPHHTE H3CJAEJBAHHS Ca HANPaBeHH C YHHBepcaseH PEHTIeHOB Ju-
¢dpaktomersp HZG-4/A ua Mepno(CuK o) ibyenue ¢ HHKeNOB QHATBD, aMIVIMTYJeH aHaIH-
3aTOp M mpornopuHonaneH 6posiu. JlndpakTorpaMuTe ca 3acHeTH rpadHYHO ChC CKOPOCT
0,5° min/20; oTHocuTenHara rpemwka3a?2 @ Buntepsana20—32°e4-0,05° a B uuTepBana
40—50° — 4-0,02°. CTpyKTYPHUST THI Ha Ka/JHeBHTe Qe/AIINATH e ONpejesIeH 1o T. Hap.
MeToX Ha TpuTe nuka Ha W ri g h t (1968). CbAbpKaHHETO HAa aJyMHHHS B TeTpaeapuy-
HHUTE TO3HLHMH € H3YHCJAEHO MO eKcrnpecHHs MeTox Ha AdoHuwuma u ap. (1976). B
npo6uTe, NPeACTABAABAIM CMeC OT JBe CTPYKTYPHH (asH — MOHOKJHHHA H TPHKJIHHHA,
KOJIHYECTBOTO Ha OTHeJHUTEe ¢asu e onpeleleHO €KClepHMEHTa/lHO NO HHTEH3UTeTa Ha
nuxkoBete 131 u 131—131.

Kanruesu erdwnamu om cpednozopckume eparumoudu. B H3cienBaHuTe rPaHUTOHIH
ot CpenHoropueto (¢ur. 1) He3aBHCHMO OT nerporpadckus ¢aurec (aMbu60.1-6HOTHTOBH,
GHOTHTOBH, IBYCJIOJEHH) KalueBHTe (eNAIINATH ca eAHOTHNHH — MaKCHMAJHH MHKpPO-
KiMHH (ApHaynoBa, ApHaypnos, 1982) ¢ nocTosHHH H GJIH3KH CTPYKTYPHH
XapaxTepHcTHKH (Ta6. 1). CpabpKaHHeTO Ha ajdyMHHHs B nosuuuute 2T, (Aly o)+
Al (m) ce namens ot 0,96 no 0,98, a penTreHoBaTa TPHKJIHHOCT (Ap) — ot 0,90 mo 0,99.
Makcumanuu MHKPOKAHHH (A, 0,91 10 0,94) ca u KanHeBHTe QeANATH OT NErMaTHTHTE,
NPHBBP3aHH TeHETHYHO KbM rpanuToHauTe oT llentpannoto Cpeguoropue (C a p a-
doBa, UBauos 1971). -

Kanuesu ¢pesrdwnamu om puiro-podonckume zpanumoudu. CTPYKTYPHUST THN Ha
KaJHeBHTe (e/unaTH OT JJoXKHOGBbJArapcKHTe TPAaHHTH", paskpuBami ce B Pusna u Pe-
IOMHTe, BAPHPA B MHOTO LIMPOKH T'PAHHLUH. YCTAaHOBEHH Ca KAaKTO MAaKCHMAJIHH U MeX-
IMHHM MHUKPOKJMHKH, Taka M opTokyasu (CapadomBa, 1966, Apunaynos u
ap., 1977, Apuaynos, Apuaynosa, 198]; TppHwapoB u ap., 1979).
ChlnuTe CTPYKTYPHH THIOBE KAJHEB (DesIALINAT Ca XapaKTEPHH H 33 NMerMaTHTOBHTE XKHJIH,
NPUBBP3aHH KbM pHJO-pojonckure rpanutonau (M Bawos, 1973; Apuaypnos,
1975).

OpTokJa3u ca yCTAaHOBEHH NMpPEAUMHO B CeBepHATa H CeBEPOH3TOYHATA YacT Ha PuJo-
Pononckust 6atonur mno npoguaute: bBopoBeu—fcrpeben—B. Mycanta—MapHydnH
esepa; bopoeeu—x. 3aBpaunua; ropHoTo TeueHHe Ha p. §menHuna—IlOHJona; Ha MecTa
okojo X. Tpemenuk H c. Joano OcenoBo (dur. 2). OpTokNa3uTe HMAT CPABHHTENHO
NOCTOSIHHH CTPYKTYPHH XapakKTepHcTuku (Tabi. 1, ¢pur. 3). CbAbpXKAHHETO HA aNyMHHHS
B nosuunute 2T; ce usmens ot 0,72 no 0,86, HO B noseueTo opToksaasu (okoso 70% or
M3cJIeIBaHHTe NPO6H) BapHALMHTE ca MHOTO MankH — Mexay 0,74 n 0,78 (tabm. 1).

TpukaHHHH KanueBu ¢esnpnaTH ca yCTAaHOBEHH 3acera INIaBHO B IOKHHTE M 10T03a-
nagRy 49acti Ha Pujo-Pojonckus Garonut — mno pekute baaroesrpapcka Buctpuua,

162



Ta6auna 1| .
Csdspocanue na Al 8 mempaedpuinume nosuyuu (Ty(0). Ty(m), Ty0), Ty(m)) u ra opmaxsazosama

MONeKYAa 8 KaAuesu deadwnamu om ,0xcROOBAZApCKUME 2parumu’

N Ha

Penrr.

Ty(0)

Ty(0)

npobara Haxoauue TpHKA. .Ap Ti(0) Ty(m) +Tymy | =Fym |[Of %
1 2 3 4 5 6 7 8
CpeaBoropcku NAyToHH
1112  Cmunorene 0,99
V-602  Xucaps 0,95 0,95 0.01 0,96 0,02 82
Y-604  Kapasenoso 0,94 097 0,01 0,98 0,01 92
1101 Crpemva 0,94
Y-816a  Konpmsuinua 0,93 0,97 0,01 0,98 0,01 87
VY-818a » 0,93 0,97 0,01 0.98 0,01 84
Y-1337  cesepso or Crpenua 0,93 0,97 0,01 0,98 0.01 87
Yy-1338 » 0,91 0,96 0,02 0,98 0,01 87
¥-1343  Cwmunosene 0,97 0,97 0,01 0,98 0,01 91
¥-1344  10roM3TouHO OT 3naTHUA 0,90 0,95 0,01 0,96 0,02 92
V-1370  cesepnO OT 3naruna 0,93 0,95 0,01 0,96 0,02 89
¥-1374 Mprennna 0,46 0,67 0.19 0.86 0,07 89
Y-632a  Mapammrte 0,93
Puno-Poponckn GuTOAHT
1090 p. Eaemnuna 0,98 0,91 0,01 0,92 0,04 86
¥Y-1390 . 0,93 0,91 0,01 0,92 0,04 79
y-1391° » 0,82 0,90 0,04 0,94 0,03 82
Y-1393 . 0,80 0,87 0,03 0,90 0,05 79
y-1396 » 091 0,92 0.00 0,92 0,04 86
V-16572 10rou3To4HO OT X. 3aBpayHna 0,00 0,39 0,39 0,78 0,11 84
V-16576 » 0.00 0.38 0,38 0,76 0,12 84
Y-1662 x. 3aBpaunua 0,00 0,40 0,40 0.80 0,10 82
V-1663 » 0,00 0,38 0,38 0.76 0.12 82
V-1664 . 0,00 0,40 0.40 0,80 0,10 79
'Y-1736  x. Mycana 0.00 0,39 0.39 0,78 011 84
V-1737 Jlemenoro esepo 0,00 0,37 0,37 0,74 0,13 79
Y-1738 B, Mycana 0.00 0,39 0.39 0,78 0,11 79
Y-1739 Mapuunun esepa 0.00 0,38 0,38 0,76 0,12 86
1123  x. Tpeutenuk 0.24 0,52 0.26 0,78 011 80
1126 . 0,17 0,52 0,34 0.86 0.17 82
1128 0,00 0,38 0.38 0,76 0,12 73
1106 ﬂxopyna 0.91 0,87 0,01 0,88 0,06 82
1070 c¢. Honwo Ocenoso 0,23 0,52 0,28 0,80 0,10 82
1078 0,00 0,38 0,38 0,76 0,12 86
Y-1409 p. rp‘b}l'-(apﬂmla 0,82 0,86 0,02 0.88 0,06 92
1100 p. Buwepuna 0,89 0,91 0.01 0,92 0,04 75
1116 M. Kapa Tene 0,54 0,72 0,16 0,88 0,06 84
1117 Beanarpax 0.34 0,59 0,23 0,82 0,09 86
¥-1939 . 0,00 0.41 0,41 0.82 0,09 84
V-1940 » 0,00 0,43 0.43 0,86 0,07 87
V-1952 cesepoustosHo ot Ounoxs 0,00 0,36 0.36 0,72 0,14 84
¥-1953 » 0,00 0,39 0,39 0,78 011 84
Y-1954 . 0,00 0,38 0.38 0,76 0,12 84
¥-1955 . 0,00 0,36 0,36 0,72 0,14 92
¥-1967 c. Ocenoso 0,25 0,55 0,29 0,84 0,08 91
VY-1968 . 071 0,79 0,05 0,84 0,08 86
Y-1969 . 0,22 0.54 0,32 0,86 0,07 86
¥-2067 p. Baaroesrpagcka Bucrpuna 0,86 0,88 0,00 0,88 0,06 91
¥-2068 . 0,76 0,85 0, 07 0,92 0,04 86
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Ipoabmxenue na tabn. 1

1

2 5 | 4 s

Y-1468
Y-1473
Y-1474
Y-1490

Y-1479
Y-1480
Y-1483
Y-1484
y-1486

1l
V-1619
V-1620

1099
1107
1113
Y-1464
V-1467

1102

1121
Y-1621
¥-1622
Y1597
V-1607
Y-1608

¥y-920
1109
¥-1461
¥Y-~1595
Y-1599
¥Y-1600
¥Y-1605
y-1611
1102
¥y-1601
¥-1602

Vy-1554
¥-1556
Y-1560
¥Y-1562
Y-1563
y-1572
Y-1573
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Bapyruu-ByltHoBcku nuyron

c. Bapytur 0,88 0,90 0,04 0,94

. 0,84 0,91 0,03 0,94

» 0,88 0,90 0,00 0,90

c. TpHrpag 0,75 0.82 0,00 0,82

HomonpanoBeku nayTon

¢. Joano [panoso 0,83 . 0,92 0,04 0,96

- 0,87 0.90 0,00 0,90

ceseponsrouno or ¢, A, [psHoso 0,87 0,91 0,01 0,92

- 0,83 0,93 0,01 094

. 0,82 0,92 0,06 0.98
ercnencxﬁ nayToH

Kpecta ' 000 037 037 0,74

» 000 038 0,38 0,76

» 0,00 0.38 0,38 0.76
TemwoBCKR MAyTOH

c. Tewmono 0,00 0,40 0,40 0,80

. 000 - 036 0.36 0,72

.M. TNanas uaup 0,00.. 0,38 0,38 0.76

¢. Napun 0.00 0.38 0.38 0,76

¢. [aATanuHOBO . 0,00. 0,35 0,35 0,70

}I'_lempannomlpuncmtmymu — PaBHOMEpPHO3BPHECTH I'DABHTH

p. Cannancxka Bucrpuua 0,00 0,38 0,38 0.76

X. Buxpen <o 0,00 0,38 0.38 0,76

» 0,00 0,38 0,38 076

v , 0,00 0,38 0,38 0,76

x. Bes6or 0,00 0,40 0,40 0.80

p. Hemanuna 0,00 0,39 0.39 0,78

: . 0,00 0,40 0,40 0,80

LIeHTpanHONKPHHCKHK NAYTOH — rpyGosBPHECTH M NOPGHPOHAHH IPAHUTH
MonoBo esepo 0,00 0,38 0,38 0,76
B. Kamennua 0.00 0.38 0,38 0,76
M. IOnen = 0,00 0.42 042 0,84

10%HO OT c. JloOpunume 0,00 0.40 0,40 0,80

x. Beabor - . 0.00- 0,39 0,39 078

x. I". Hdenven ' 0,00 0,39 0,39 0,78

M. CnasHre 0,00 0,34 0,34 0,68

p. JeMsannua : 0,00 0,40 0,40 0,80

. : 0,00 0,46 0,46 0,92

. 0,00 0,40 0,40 0,80

. : 0,00 0,41 . 04] 0,82
Criag4eBCKH T'PaHHT

Hatouro ot c. Kapaauoso 0,92 0,92 0,08 1,00

» 0.84 0,87 0,01 0.88

. . 0,86 0,93 0.05 0,98

I0XHO OT X. BeneGur 0.63. 0,77 0,11 0.88

. 0,88 089 ~ 001 0,90

samaguo or c. ITupun 0,93 0,95 0,01 0,96

» 0,59 0,75 0,11 0,86

cooeoe

0,12

0,11
0,10

-

SHO—o:—‘h-b-r—o;-A»—

coooo

opooooo
28582283

OO = O0NN

92
89

89
92

91



TMponbmKenue Ha Taba. 1

1 : 2 3 .4 5 6 7 8
Y-1592  ceepHO ot c. Jlo6punue 0,83 0,90 0,04 0,94 - 0,03 84
V-1593 . 0,78 0,87 0,05 0,92 0,04 84
V-1594 » 0.85 0,82 0,00 0,82 0,09 86
Y-1589 » _ 0,85 .0,89 0,01 0,90 0,05 86
y-1590 » 0.76 0,81 0,03 0,84 0,08 89
Y-1565 1omno ot x. Benebur 0,31 0,59 0,25 0,84 0,08 91
Y-1568 . 0,29 0,56 0,26 0,82 0,09 84
V-1604 p. Jemauuna 0,73 0,83 0,07 0, ,90 0,05 87

Jo6pHHKILIKH rPaHHT
V-1458  c¢. Jdo6Gpunnme 0,92 0,95 0,01 0,96 0,02 89
V-1459 - 0,93 0,96 0,00 0,96 0,02 86
V-1460 . 0,93 0,97 0,01 0,98 0.01 85
V-1585 . 0.96 0,97 0.01 098 0,01 92
V-1588 » 0,98 0,99 0,01 1,00 0.00 87
Y-1577  cesepuo or ¢. Jlo6puuuue 0,95 0,97 0,01 0,98 0,01 92
Y-1578 . : 0,98 0,92 0,00 0,98 0,01 84
Y-1579 . 0.81 0,86 0,02 0,88 0,06 84
V-1580 p. Pwxnasuna 0,93 091 0,01 0,92 0,04 86
y-1581 » 0,88 0,91 0.01 092 0,04 86
V-1582 » 0,95 0,97 0,01 0,98 0,0t 84
OcoroBckH MAyTOH

1103  c. Yaannun 0,00 038 0,38 0,76 0,12 87

1118 » 0,00 0,38 0,38 0,76 0,12 91

1119  x. OcoroBo 0,00 0,38 0,38 0,76 0,12 87

Anasntan: JI. Mynes, H. 3071038, _
Coavpixannero Ha Or Moaexyaa e usuucaexo no 8 201 (W right, 1968)

Enemnnua, Kanuna, Bumepuua, I'ppHuapuna, okono c. Ocenoso, Besnnrpan n Axkopyna
(dur. 2), KbHETO Ce pa3KpHBAT NPEAUMHO JEBKOKPATHH TPAHHTH, Ha MeCTa HHTEH3UBHO
TEKTOHCKH o6pabGoTenH. Cpel TPHKJIMHHHUTE KajueBH (esuunatH npeobsajaBaT MaKCH-
MaJHHTe MHKPOKJIHHM — A, o1 0,76 5o 0,98 u Al B 2T, nosuuun or 0,88 no 0,94 (Taba. 1,
¢ur. 3). Mnoro or HscnenBaunTe denpunatosu npobu (¥Y-1409, ¥-1391, 1090, 1100
1116) o6Gaue npeacTaBagBAT CMeC OT ABe CTPYKTYpHH ()a3H — MOHOKJIMHHA H TPUKJHHHA.
Mouoknunnata ¢a3a OGHKHOBEHO € B HE3HAUHTEJHO KOJHYECTBO, HO B HSKOH TNpoGH
(Y-1409, 1090, Ta6a. 1) poctura mo 30%, a B npo6a 1100 e okono 50%. TpuknunHata
(asa CHOTBETCTBYBa Ha MaKCHMaJleH MHKPOKJIHH.

MeXUHHHTE MHKDOKJIMHH HMAaT HE3HAYHTEJIHO DPa3snpocTpaHeHHe — OKoslo Benuu-
rpag, c. OcenoBo, c. Jlonno OceHoBo, x. Tpemennk. Te ce xapaKTepH3HpAT C HHCKA TPH-
KJIHHOCT — A, ot 0,17 no 0,54 (tabn. 1) M no CTPYKTypHH mapaMeTpH ce ROG/IHIXaBaT
o opTokJjasute — ¢ Al B 2T, nosuuuu or 0,78 no 0,86 (ra6m. 1). _

HacnenpanusTa 3a npociensBaHe pasnpejeseHHETO §a CTPYKTYPHHTE THIIOBE KaJiHEB
¢esrmmnaT OT. PA3NHYHH XHMOCOMETPHYHH HHBA no mpoguna Boposen—x. Mycana—
JlegeHoto e3epo — B. Mycana (pasiuka BbB BHCOYMHATa okoso 1800 m) — Mapuuuuu
e3epa He NOKa3BaT H3MEHEHHsS B CTPYKTYPHOTO chcTosinme (Y-16572, Y-16576, ¥V-1736,
y-1737, ¥-1738, ¥-1739, ta6a. 1). He ce HabnogaBaT CTPYKTYPHH Das3/HYHA H B H3-
clefBaHHTe Jocera KasJHeBH ¢eJALINATH OT BBbTPEIUHHTE YACTH H KOHTAKTHHTE 30HH
Ha Puno-Pononckus 6atonut no npoduna: Boposen—x. 3aBpaunna (¥Y-16573, ¥Y-16576,
Y-1662, Y-1663, ¥V-1664), Benoso—IOnpona (¥V-1952, ¥-1953, ¥V-1954, ¥-1955, ra6a. 1),
no p. Enemwnuna (Y-1390, ¥V-1391, ¥-1393, ¥-1396, Taé.n 1), mo p. Baaroesrpaacka
Bucrpnua (¥-2067,. Y2068 Ta6.n 1). _
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YCTaHOBEHHTE CTPYKTYDHH OCOGEHOCTH H4 TPHKJIHHHHTE KaldeBH peNfunaTH,
KaKTO M HaJIHUHeTO Ha MHKPOKJHHOBA pelleTka B TAX, 3a KoaTo JI a B e ¢ (1956) cmaTa,
ye e CJIeJCTBHE HA NpeXOAa OT MOHOKJHHHA B TPHKJ/JHHHA (as3a, HH RaBaT OCHOBaHHe
Aa cuuTaMe, Ye KaJsiMeBHTe ¢esaminatd oT Puio-PoloncKus 6aTONMHT ca KPHCTaNH3HPATH

Cm. Aumumpob 05""9“‘“

aw»fdwg e

<EUCMEO '

OBaaroeBrpag

o Passror

o A sty gV M),

®ur. 2. CKHIa Ha pasnpOCTPaAHEHHETO HA CTPYKTYPHHTE THMOBE
KanueB ¢eNAWNAT B TPAHHTOHAMTE OT 3amajHara dacT Ha Po-
JONCKHASL MacHB

1 — rpaHuTOMAH C OPTOKNAs; 2 — TrPaHATORAH C MEKPOKJIHH

MbPBOHAYANHO K4TO MOHOKJHHHA MogHduxauus. TosH H3BOA CHOTBETCTBYBAa HA BB3IJe-
IuTe Ha pexauua H3caepoBaTenuw (Jlasec, 1956; Mapdynuumn, 1962; Smith,
1974; Ce s ne p o B, 1976 u Ap.) 32 KPHCTANH3HPAHETO B 'PAHHTOHANTE 'BPBOHAYATHO
Ha MOHOKJHHHH Ka/lHeBH ¢esauInati. BrocsieacTBHe npH OKOHYATENHOTO (GOPMHpPaHE H
NOCTMarMaTHYHH H3MEHEHHS HA CKaJHTe NOA BIAHAHHE HA PA3NHYHH (PAKTOPH — perHUM
Ha M3CTHBaHe, MapUMANHO HAaNATaHe Ha JeTJHBHTE KOMIOHEHTH (NpeIHMHO HAa BOJAaTa),
ndedopMauHOHHH HanpexeHus H np. (J/IaBsec, 1956, Mapdynun, 1962; Eme-
leus, Smith, 1959; Smith, 1974; Cenpgepos, 1976; Parsons, 1978;
McConnell, 1960; Xurtapor u jap., 1980 u np.), MOHOKIHHHHTE KaJHEBH
denmnaTy Morat ja ce TPaHCPOPMHPAT B TPHKJIHHHH.

EAHOBpeMEHHOTO NMPHCBHCTBHE HA OPTOKJNAa3H, MAKCHMAJHH Muxpoxnunu. MeXAUHHH
MHKDPOKJIHHH, KaKTO H CMECH OT MOHOKJIHHHA H TPHKJIHHHA (a3a B Pa3JHYHH KOJIHYECTBA,
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CBMJIETEJCTBYBa 3a GopMmupaie Ha rpanuTousute ot Puno-Poponckus 6aroaut npu Tem-
nepatypd, GJH3KH IO TeMIepaTypaTa Ha NpeBpblIaHe Ha MOHOKJIHHHATa MOAHGMHKAUMS
B TPUKJHHHA. DaKThT, e TPUKIMHHH KaJHeBH (eJJLINATH 3acera ca YCTaHOBEHH IVIaBHO
B I0JKHATA M 10T03aNajHaTa 4acT Ha 6aToJNuTa, KBAETO Ceé Pa3KPHBAT NPEIHMHO JIeBKO-
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®ur. 3. CrOTHOWEHHEe HA CBHCTABA H CTPYKTYP-
HOTO CBhCTOSIHHE Ha KaJHeBH (Qenjwnatd oOT
wIOXKHOGBAFAPCKH TPAHHTHY

®ur. 4. CroTHOmEHHe Ha CBCTaBa H CTPYKTYp-
HOTO CBCTOSIHHE HA KalHeBH ¢enpwnate or
rpanutTonante B ITupr u Ocoroso

1 — CDeAHOrOPCKH; 2 — DHJIO-POAONCKH; 3 — GapyTHH- I — NHPHHCKY PABHOMEPHO3IBPHECTH; 2 — NHPHHCKH
GyRHOBCKH; 4 — RONHOAPAHOBCKH NOPPHPOHAHH H IPy6O3IBPHECTH, 3 — CMAHYEBCKH; 4 —
’ ROGPHHRIUKH, 5 — DPHJO-PORONCKHK (NO P. Enemnuua).

6 — o0cOrosckd }

KpaTHH TPaHUTH, HU JaBa OCHOBaHHE 1A NPEAINOJNOXKHM, 4e B cayyas OT pellaBallo 3Ha-
yeHHe 32 TPaHCHOPMHPAHETO HA KaJjueBHTe ¢esAUNaTH OT MOHOKJIHHHH B TPHKJAMHHH
€ BJIHSTHHETO HA JIETJIHBHTE KOMIIOHEHTH M INO-CIELlHaJHO Ha BOJATa B NO-JIEBKOKPATHHTE
PA3HOBHIHOCTH Ha rpaHuTa. JJOmyckaHeTo 3a CBUIECTBYBAaHE HA Pa3JIMUHH YCJIOBHS HA
3aCTHBaHe HA Pa3JIMYHHTe YacTH Ha PuJo-Pojonckus 6aToJHT ce ChIJlacyBa ChC CXBalla-
Heto Ha EpMonaeB wu ap. (1977), ue paskpHTHTe OT €PO3HOHHHSA cpes3 TDaHHTH
TIpeJICTaBNfABAT TEeMEHHHM YacTH Ha 6aTojuTa.

BB3MOXHO € B HSKOM Cly4aH NPH CTPYKTYPHOTO npeoGpasyBaHe Ha H3cJeIBAHHTE
KajueBH GesAInaTH ChIEeCTBEHa poJsi Ja ca HrpajH NOCTMarMaTHYHHTE H3MEHEHHS,
0cOGEHO B 30HM Ha WHTEH3HMBHH TEKTOHCKH IBHXKEHHS, KBAETO HeCTO ce HabmiofaBaT
NpeXoAH KBM JIEBKOKDATHH ABYCJIOJEHH I'PaHHTH. TaKa HanpuMep MaKCHMaJHH MUKpO-
KJHHH ca KanueBHTe deniinaTi B ABYCJIORCHHS (MeTacOMaTHYeH, TEKTOHCKH o6paboTeH
cnopex AnexcueB U JIuMuTpoOBa, 1984) rpanur, KoHTO ce paskpuBa Mo
p. Enemnuna, B lokHaTa yacT Ha 6artoJsiuTa.

CepHO3HO OCHOBaHHE 32 NpPHEMaHEe Ha MHOro(aKTOPHATa 06YyCJOBEHOCT Ha CTPYKTYP-
HOTO CCTOSIHHE * Ha KaJjueBHTE (PeNINIINATH ca pe3yJTaTHTE OT H3YYaBaHETO HA KaJHeBHTe
(eI ANATH OT CPABHHTEIHO €XHOPOJHOTO B METPONOKKO OTHOLeHHe KalHHCKO rpaHuTOBO
TSJIO, KOETO Ce Pa3KpUBa B HENOCPeAcTBeHa 6H30cT 1o Puno-Pojonckus 6aTonuT (¢ur. 2).
B cesepnara yacT Ha TaJ0TO (CeBepHO OT p. Bucrpuua) xanuesute esrfiunartu ca op-
TokJaasH (A, 0,00; Al B 2T, nosuuuu ot 0,74 no 0,88; B npeoGnanaBamus 6poit npoGH —
ot 0,74 no O 78), a B I0)XHAaTa — MaKCHMaJlHh MHKDPOKJIHHH (A, ot 0,75 go 0,97; Al B
2T, nosunuu ot 0,75 no 1,00). MHKPOKJHHH (MaKCHMaJHH H Me)KlIHHHPI) Ca YCTaHOBEHH
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H B pa3JoMHuTe 30RH Mo p. [opunad, roxno ot c. OByapun, Kak1o H B ropHOTO Tedenie
Ha p. Bucrpuua (¢ur. 2). JerahsHHTe CTPYKTYPHO-MHHEPAJOXKKH H TEOXHMHYHH H3-
clelBaHHs Ha KandeBuTe ¢eamunatdy B Kanunckus rpavnT (AprHaypnoBa, A p-
Haynos, 1986) noka3ar, ye 3a TpaHchOpPMHpDAaHETO Ha MOHOKJIHHHUTE KaJMeBH
desnamunaTH B TPUKJIHHHH OCHOBHA POJISl Ca HIPaJH TEMIEPATYPHHSAT PEXHM M PEXHMBT
Ha QayHauTe B pa3/HYHHUTE YAaCTH HA HHTPY3UBHOTO THAJO, KaKTO M NOCTMATMaTHYHHTE
H3MeHEeHHs] B 30HHTe Ha TeKTOHCKH HANpeXeHHUS.

Hacnenpanure KaiiveBH ¢engwnatd oT bapyTun-By#HoBCcKHS H JIOJHOAPSIHOBCKHS
TPaHHT, Pa3KpHUBAIlH ce I0XKHO OT Puso-Poponckns 6aTonuT, ca MakCUMaJHH MHKpO-
KnuuH (Ap ot 0,75 po 0,88; Al B 2T, nosuuuu ot 0,82 xo 0,98; Taba. 1), 61u3KH no CTPyK-
TYPHH XapaKTepHCTHKH [0 MaKCHMaJHHTe MHKDPOKJAHHH oT Puio-Pomonckus 6aTtonHt
(Taba. 1).

Kaauesu pendwnamu om epanumoudume ¢ Ilupun naanuna. Kannesure denaamnats
OT NOP¢HPOHJHHTE H PABHOMEPHO3bPHECTHTE I'PAHHTH B IIHPHH, H3rpaMjauly T. Hap.
LlenTpannonupuncky, KpecHeHckn W TelloBcKH NJIYTOH, ca opTokJaa3H (ApHay Ao B
H np., 1977, Apuaypos, ApuayposBa, 1981) c MHOro 6JH3KH CTPYKTyPHH
XapaKTepHCTHKU. Bapuanuute Ha anymunus B 2T, nosunuu ca ot 0,68 po 0,82 (B 1122
po 0,92; Tta6n. 1), HO B GOJIIHHCTBOTO OT H3cJeJBaHUTe KaaueBH ¢enpwnatd (60%)
Te ca He3HauHTeJHH — oT 0,74 po 0,78 (rabs. 1, ¢ur. 4). C no-BHCOKH CTOHHOCTH 34
anymuuus B 2T, no3HHHM ce XapaKTepH3HPAT KaJiHeBHTe (PeJIAMINATH OT NOPGHPOUAHHSA
rpauut no p. Hemsauuna (ta6ia. 1). CTpyKTypHO-ONTHYHHTE H3CJeABAaHHS HA KajJHeBHTe
(esAIINAaTH OT FPAaHHTHTE Ha LleHTpaTHONHPHHCKUA NJAYTOH, H3BBbplleHH oT CapadoBa
(AumMmutpoBa, CapacdoBa, 1968) no meroqpa Ha Map oy u H (1962), rH
onpejesIAT KaTo BHCOKH opTokaasu (—2V ot 45 go 60°; peHTreHoBa TPHKJHHOCT A, 0,00;
ONTHYHA TPHKJHHOCT A, 0,00—0,15) M BHCOKH TPHKJHMHHH A0 MEXIHHHH OPTOKJA3H
(—2V or 53 no 68°; A, 0,00; A, 0,00 no 0,30). INo xaacupukanuaTavaWright (1968)
Te3H CTPYKTYDHO-ONTHYHH THNOBe KaJHeB (eljIInaT ce OTHAcAT KbM THMNA ,,oprox.rxas
(Apnayposa, Ilyunes, 1977).

KanueBute denpmnaty B oraenenusi or3 aropueB H Ap. (1973) B ITupun Cnan-
YeBCKH TI'PaHUT (GHOTHTOBH THafich no b o s gk ue B, 1959; rpaHMTH3UpPaHH THafCH
noJumMuTpoBa, 197]) ca TPHKIAHHHA. Y CTAaHOBEHH ca MAaKCHMAJHH MHKPOKJIHHH —
A, ot 0,73 mo 0,93; Al B2T, nosuuun or0,82 no 1,00 1 MeXXAHHHH MHKDOKJHHH — A, OT
0,29 no 0,59; Al B 2T, nosuuuu ot 0,82 o 0,86 (ra6a. 1, ¢pur. 4). XapaKkTepHa oco6eHOCT
Ha KajaHeBHTe ¢enamnaTtH oT CHaHYeBCKHA TIpPaHHT € TSIXHATa CTPYKTYypHa Pas3HOpPOA-
HocT. [loBeyeTo OT H3cJefBaHHTe KajueBodenamnaToBH NMPo6H NpeACTaBasBaT CMec OT
MOHOKJHHHa H TpUKJIHHHa ¢a3a. OGUKHOBeHO npeobiajiaBa TPHKJIHHHAaTa (asa, HO B
HKOH npobu (¥Y-1590, ¥Y-1594) MoHoksnnuHata ¢asa noctdra 60—70%. B exuHHUHH
cnyyan (npo6a ¥-1594) ce naGaofaBa cMec OT MOHOKJHHHA M JBe TPUKJAHHHHM (as3u
¢ A, 0,88 1 0,24 cpoTBeTHO. YCTaHOBEHH C2 H MAaKCHMaJIHH MHKPOKJIMHM, Ha AudpakTo-
rpaMHTe Ha KOHTO Ce BHXKJA SICHO JBoHKaTa muKoBe 131 u 131. MexXHHHHTE MUKPOKJIHHH
ce XapaKTepH3HpaT ¢ HHCKa TPHKAHHHOCT (Taba. 1). Ha audpakrtorpamure uMm ce Ha6.io-
JlaBa JleKo paslmHpsiBaHe, 0e3 pasuenBaHe, Ha nHka 131.

CeBepHo or c. [lo6pHunuie ce pasKpHBa rpy603bpHECT, HAa MecTa nopdmpomxeﬂ rpa-
HHT, KOHTO Ha reoJioxkkara Kapra (M 1:500 000) e n3o6pasen kato uact or LlenTpasno-
NHPHHCKHA NIYTOH. M3ciefBaHuTe KajiueBH ¢esWINaTH OT TO3H TPAHHUT, HapH4aH OT
Hac JIOGPHHHILIKH, €2 MAKCHMAJIHH MHKPOKJHHH C GIH3KH CTPYKTYPHH XapaKTepPHCTHKH
— Ap ot 0,88 o 0,98; Al B 2T, nosunuu ot 0,88 go 1,00 (ta6n. 1, ¢ur. 4). HDudpakto-

rpaMuTe HM ce XapaKTepH3HpaT ¢ ficHa ABoiKa nukose 131—131. Camo B eJHa OT H3CJex-
BaHHTe NPOGH ce ycTaHOBsIBAa CMeC OT TPHKJIHHHA H MOHOKJIHHHA ¢a3a. [To cTpyKTypHH
0co6eHOCTH KasiHeBHTe ¢esawunaTtd oT JOOGpPHHHILKHA TPAHHT ce A06G/aHXKaBaT Hal-MHOIO
JI0 KaJHeBHTe GeJAMINaTtdH OT lorosamagHara gacT Ha Puuio-Pojponckus 6aToJHT 1o Te-
t(leﬂgxe'rol)na p. Enewnnna ¢ A, or 0,80 no 0,98 u Al B 2T, nosuuuu or 0,90 po 0,94
TabJ.
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YcranoBenHTe CTPYKTYPHH Da3nuYus MeXAYy Xanuesure denpumnata (opToknasu)
ot LleHTpaJHONKPHHCKHA NJIYTOH M KajHeBHTe QesuunatH (MakCHMaJHH MHKDOKJIHHH)
oT Jlo6pHHHWIKHS TpaHUT U OT CNaHYeBCKHS TPAHHUT NO3BOJABAT 1a NPEANOJOKUM,
ge Tes TPAHHMTH ce PasjiHyaBaT M0 YCJNOBHSA, a MOXe OH H no BpeMe Ha of6pasyBsane. [lo
CTPYKTYPHHTE CH OCOBEHOCTH KaJHeBHTe QenamnaTd oT Jlo6pMHHIIKHS IPAaHUT ca aHaso-
FHYHHM C KaJHeBHTe (GeJIIMNaTH OT I'PaHHTa, Pa3KpHBall ce 1o p. Enemnnua 8 3anagnure
PozonH, XoeTo 1aBa BB3MOXKHOCT Aa ce jomycHe, ye JIOGPHHHIIKHAT FPAHHT € YacT OT
Puio-Pojionckust GaTOJMHT.

Kaauesu ¢erdwnamu om epanumoudume ¢ Ocozo60. Kanuesute genpwmnaru ot Oco-
FOBCKHS TPaHUT ca opTokaasu ¢ A, 0,00 n Al B 2T, nosuuun 0,76 (taba. 1, ¢ur. 4),
MHOTO 6JM3KH NO CTPYKTYPHH XapaKTePHCTHKH A0 OPTOKJIa3HTE OT PaBHOMEPHO3bPHE-
cTHTe M nopdupOoHAHHTE T'PaHHTH B [THpHH. ’

Paanpenesienne Ha GapHsi, CTPOHUMS H PyOHAHS
B KajueBuTe (pesjUInaTd

ChbAbpXaHUATA Ha GapHus, CTPOHIHSA H PYOHAHS B CPEAHHTE CKaJHH NMPOCH H KajHeBUTe
GenpnaTd ca ONpeleJeHH PEHTreHOCNeKTPanHoO (TabJy. 2) npH OTHOCHTENHA TrpelIka
10%. B Tabauuara ca oTpaseHH ¥ NyGNHKYBAaHH Beye JaHHH 32 pasnpefie/IeHHETO Ha Te3H
eJeMEHTH B ,JoxHOGbaATapckuTe rpanuty (HBanoB, Apudynosa, 1980; A p-
HaynoBsa Apuaynos, 1982; 1986; Anexcunes, JluMmurposa, 1984).
Hsikou denumnnaty obaye ca aHaJH3HpaHH OTHOBO 3a 6apHil no yrousena ot I'. [1a u a-
fi 0 T 0 B MeTOIMKa, Thil KaTO BUCOKHTE CTOHHOCTH Ha esleMenTa Ba (>3000 g/t) B pa6oTtara
Ha UBanoB u ApuaypoBa (1980) ca onpeaeneHu NpHOJH3UTENHO. ’

ABaqu3bBT HA JAHHHTE 33 CHABPKAHHETO Ha GapHf, CTPOHUHS H DYyOHAHSA B KajHe-
BHTe (DeJILINATH H CPe/IHMTE CKaJHH NMpPOGH OT PaHMTOHAMTe, paskpuBamu ce B Cpeaua
ropa, Puna, Pogonure, [TupuH, OcoroBo, NOTBbP*AaBa B OCHOBHH JIHHHH YCTaHOBEHH
Beue TeHAEHILHH H 3aKOHOMepHocTH (ApHayaoB H ap., 1977, MBaunoB, ApHa-
ynoBa, 1980; Apuaynosa, Apuaypnos, 1982; 1986) B pasnpenenenneto
Ha Te3H eJIEeMEHTH, a HMMEHHO: .

— To-HuCKM chIbpKauus Ha Gapuit (490—800 g/t) m ma py6uauir (100—200 g/t)
¥ GJH3KH HJH N0-BHCOKH ChABPXKAaHHA Ha cTpoHum# (240—530 g/t) oT knapka Ha cbOT-
BeTHHTe eJleMeHTH B rpaHuTHTe (o BuuHorp axos, 1962).

— ITo-BHCOKM CBABPXKAHHA Ha 6apuii H CTPOHUMH H NO-HHCKH CBABPXKAHHA Ha py-
6UIMH B IPAHMTOMAHTE M B KaJHeBHTe QesAlnaTH OT Cpe;ma ropa, Puna u Pogzonure,
B cpaBHeHHe ¢ rpanuToHguTe oT IlupuH u Ocoroso. ,

— TlonuxkaBane ChAbPXKAHHETO HA Gapuil H CTPOHUHH H NMOBHINABAaHe CBALPKAHHETO
Ha pYOHAMH KAaKTO B CPEAHHTE CKaJHH MPO6H, TaKa ¥ B KaJIHeBHTe QesINaTH oT ampu6os-
6MOTHTOBHTE H GHOTHTOBHTE KBM JIEBKOKDATHHTe H ABYCJIONEHHTE 'PAHHTH B OTAENHHTE
patoHH. ‘ - o

HuTepecHo e cpaBHEHHETO Ha AaHHHTE 33 ChIAbPXKAHHETO HA H3CJEJBAHUTE €JIeMEHTH-
npHMeCH B IpaHuTOMAMTEe H (eJalInaTHTe OT AajeH pafoH. PasnpenesnenneTo uMm B rpa-
HuTOoHAuTe OT IIMpHH HanpuMep, KBIETO OTAEJIHHTe HHTPY3HBHH Teja Ca H3CJe[ABaHH
CPaBHHTEJHO NO-NIOAPOGHO, He NOKa3Ba, ¢ MAJKH H3KJodeHHs (32 6apus), ChILecTBEHH
pasanuus (Taba. 2). I[lo cbrbpkaHHe HA CTPOHUMH H PYOHAMHA paBHOMEPHO3BDHECTHTE
IPaHUTH NpPaKTHYeCKH He Ce OTJIHYaBaT oT-mopdupouanuTte. CHIIOTO Ce OTHACS H 3a Ch-
IbpXKAHUETO Ha JBaTa eJleMeHTa B CHOTBETHHTe KajaueBH ¢eamunatd. Habmopaea ce
caaba TeHAeHUHS! KbM NOBHLIaBaHe ChAbPXKAHHETO HA CTPOHLHUS B CPELHUTE CKAJNHH IPOGH:
H B KajueBHTe denmmunaTd Ha CnanyeBCcKHSA H JIOGPHHHIUKHS TPAaHHT, KOKATO PyGUAHST
HMa CbHABPKAHUSA KAKTO B OCTaHajauTe rpaHnuToHAM oT ITupuH. O6wo B3eTO, JaHHHTe 3a
cbABPXaHuATa Ha Ba, Sr 1 Rb B kanneBute denpunare or CnanyeBckus U Jo6punul-
KHSl TPAaHUT (MHKDOKJIMHH) H JaHHHTe 33 KaJHeBHTe QeJALINATH OT OCTaHAJIHTe TPaHUTH
B IlupuH (opToksasu) ca TBbpAe GAH3KH. Taka ue ycTaHOBeHHTE MaJKH Pa3jHyHA B
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“Tab6auna 2

Csospocanue na Ba, Sr u Rb (gjt) & cpednu npobufuicrumens) u xaduesu geadunamu ;(3nayeuame/l)
om .103cHOGBA2apCKUME 2panumU”

(Mﬂnuuanﬂo—makcnuanuo; cpeaHo; 6poft Ha mpoGure
MHHHM3/HO—MaKCHMaaHo; CpenHo; 6poit Ha mpo6uTe

INerporp. tvn Ba Sr Rb
CpenHoropckd MAYTOHH
Aud.-6 6 ' 470—900; 720; 7 260—480: 390; 7 85—120; 100; 7
.-GuoTuToB u GuotHTOB 5800—9750; 6510; 7 360—560; 450; 7 200—250; 220; 7
220—1000; 580; 21 70—420; 230; 21 100—270; 170; 21

Hsycawonen

AM.~GHOTHTOB M GHOTHTOB

Heycaonen (o p. Enemnuna)

AMD.~6HOTHTOB H GHOTHTOB

Aumd -6roTiTaB M GHOTHTOB

Aud.-6HOTHTOB H GHOTHTOB

LIeHTpanHONMMPHACKY NMAYTOH — PABHOMEDHO3IBPHECTH FPAHHUTH

AuUp.-GHOTHTOB H GHOTHTOB

700—4860; 3300; 8 120—500; 380; 8

Prao-Poaonckn 6atoaut

250—530; 370; 8

300—1400; 800; 30 275—820; 530; 30 85—220; 135; 30
2250—7730; 4270; 26 340—1200; 700; 26 77—400; 285; 26
380—524; 470; 4 230—375; 330; 4 145—220; 190; 4
2515 —3880; 3185; 4 320—610; 400; 4 330—460; 400; 4

Kaauucku nayton
470—1300; 790; 37 320—650; 470; 37 50—170; 110; 37
1920—9995; 4850; 38 330—750; 545; 38 180—410; 290; 38

KpechHesickn nayron
580—625; 600; 2 215—295; 255; 2 180—215; 200; 2
1300—2215; 1700; 3 155—305; 225; 3 380—495; 445; 3

Tewmoscku nAyTOH
400 600; 490; 5 260—315; 280; 5 145—185; 165; 5
2700—3470; 3200; 4 285—360; 325; 4 375—420; 39; 4

440—760; 570; 8 165—290; 240; 8

155—320; 190;

8

1160—2930; 1645; 7 150—300; 200; 7

350—570; 430;

LleHTPaRHONHPHHCKH NAYTOH — rPYGOSBPHECTH H NOPHHPOMAHH TPAHHTH

Aud,-6HOTHTOB H GHOTHTOB

Aup.-6ROTHTOB ¥ BHOTHTOB

Aup.-610THTOB 1 GHOTHTOB

BrotuToB

7

465—1630; 795; 10 180—320; 250: 10 165—240; 225; 10

1450—3865; 2845; 13 180—510; 340; 13 340—610; 430; 13
Cnas4eBCKH TpaHMT

340—1170; 615; 14 170—525; 330; 14 130—235; 185; 14

1165—3690; 3240; 14 190—635; 415; 14

JOGPHHMIIKK IPaHUT
550—790; 600; 11

345—585; 460

14

1110—3975; 2190; 11

Ocoroscxu nayTou

380—750; 560; 3 200—380; 325; 3

155—190; 170;

305—430; 355; 11 140—210; 170; 11
260—430; 360; 11 325—550; 435; 11

3

2805—2960; 2865; 3 260—390; 310; 3

Avaaurunu: [ Manadores; M. Kotroposa; M. leacena; M. Jlesauaxa
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pasnpejfiesieHHeTo Ha Te3H eJleMeHTH €184 Ji 6HXa MOIVIH J1a Ce H3NO0JI3yBat KaTo AOCTaTBYHO
cHTypeH (akTop B MNOAKpena Ha NpejxnosoXeHuero, ye JIOOPHHMIIKHAT TPaHHT CTOHU
no-6J130 0 I'DAHHTOHAHTE OT Pujio-Pomonckus 6aTonuT, OTKOJKOTO JO T'PAHHTOMJUTE
ot Ilupux.

Ha ¢oHa Ha OTHOCHTeNHO GJAH3KMTe CPEXHH ChABPXKAaHHA HAa Gapust B €IHAKBHTE
no nerporpadcku (QanHec TPAHHTOMAH H3IM'BKBAT DA3IHYHATAa MEXAY CHIbPXKAHHUATA
My B KaaueBHTe ¢enpwnatd (Tabsa. 2). MHOro mo-BHCOKH ca HanpHMep KOHUEHTPAIHHUTE
Ha 6apHs B KajHeBHTe ¢esAMINATH OT CPEAHOTOPCKHTE H PUJIO-DOJONCKUTE IPaHHTOMAU
B cpaBHeHHe ¢ Te3H OT [TupuH u OcoroBo. TakHBa pasJHYHs ce YCTAHOBSIBAT M 3a KaJlHe-
BHTe (eJUNaTH B TPAHHTOMJHTE OT JaleH PAaHOH HWJH OT OTHAEJHO HHTPY3HUBHO TAJO.
HecboTBercTBHETO MeXAY CHABPKAHHETO Ha 6Gapus B CKaJHHTe NMPOGH M KaJHEBHTE
(esIIINATH B TAX Ce HNOCTPUPa JoOpe OT KoedHUUEHTUTE Ha KOHUEHTPaUUs Ha eJleMeHTa
B KaJsiueBuTe ¢enmunatd (Tabs. 3); cpelHHTE WM CTOHHOCTH 3a aMdu6oJ-OHOTHTOBUTE
H GHOTHTOBH I'paHHTH Bapupart ot 3,9 (nupuHCcKH) go 5,1 (ocoroscku), 6,0 (puno-pogon-
ckH) H 9,2 (CpefHOTOPCKH).

Pasnuuusta MeXJy cwu)pmanuero Ha 6apHs B KaJiMeBHTe (QesnjiinaTé B cayyas
MOrar Aa ce OOGSICHAT HpeAH BCHYKO C PA3JIMYHOTO KOJHYECTBO HAa KaslHeBHUTe (eaunaTH
B I'DaHHTOMAHTE; KaJHeBHTe (eALINATH Ca OCHOBEH HOCHTeN Ha 6apHs B Te3H CKaJH,
AopajH KoeTo WIpasT rJiaBHA PoJisi B HEroBOTo pasnpenesienne. ClefOBaTeNHO HNpH el-
HAaKBH HJH GOJH3KH CBABDXKAHHA Ha GapHsi B TPAHHTOMAHTE MO-BHCOKH KOHLEHTPALMH
Ha eJeMeHTa GH TPAGBaJjoO fa HMAT KaJdeBHTe QeNAUINATH B Te3H OT TAX, B KOHTO KOJH-
YeCTBOTO UM € MO-MaJjKo. '

3aBHCHMOCTTa Ha CHALPXKAHHETO Ha 6Gapus B KajueBuTe (PeJALINATH OT KOJHYe-
CTBOTO UM B M3CJIeBAHHTE IPAHUTOHIM Ce BHXKJA NPH CpaBHeHHe CTOWHOCTHTE HA HOpMa-
THBHUSl OPTOKJIa3, H3YMCJEH N0 XUMHMYHHM aHanausu. KaaueBute denplimatd B cpegHO-
ropckute rpanutToufd (Or 18,5) u puyo-pojonckute rpanutongy (Or 19,2) umar apayu-
TeJIHO IO-BHCOKHM KOHIEHTpPauHH Ha GapHi OT KalMeBHTe qJemuuna'm B NHUDHHCKHTE
(Or 24%) u ocorosckure (Or 23,0%) rpaHHTOMAH.

Tasu 3aBucHMOCT mpoJinuaBa oule no-go6pe, ako NPH H3YHCJISBaHE HA HODMATHBHUSA
OPTOKJIa3 B GHOTHTOBHTE TPAHHTH C€ OTYHTA H CBIABPKAHHETO HAa HOPMATHBHHS OHOTHT
(tra6a. 4). IIpuBeaenuTte B TabauilaTa PUMepH NOTBBPXKAABAT H3BOJA 32 poJisiTa HA Ka-
JIHEBHst ¢esIUNAT NPH pasnpefieieHHeTo Ha 6apusa. TakeB HaUMH Ha OOGsCHEHHe Ha pa3Ju-
YHSTA MEXAY CBHABPXKAHHETO Ha GapHsi B KanHeBUTe (PesAIINATH OT IPAHHTOHAHTE B
CpexHa ropa, Puna u Pogonute u Te3u oT [Tupus # Ocoroso e no-JIoOrH4eH oT JONyCKaHeTo
HaliBanoB u Aprayzosa (1980) 3a ponaTa Ha HaNSITaHETO B Pa3NpeAeJeHHETO
Ha Gapus npH o6pa3yBaHETO HAa TPAHUTOMAHTE OT CHOMEHAaTHTe DaioHH.

HnTepecen € M BBOPOCHT 32 ChABPXKAHHETO Ha Gapusi B KajHeBHTe (esALINATH,
o6pa3yBaHH NpPH PA3JHYHH YCJIOBHS, CHOTBETHO NpPHHAAJEXKAllH KBM DAa3JMUHH CTPYK-
TypHH THnoBe, OGHKHOBEHO BHCOKOTEMIIEPaTyDHHTe, HeNOJLPeAeHH KajHeBH ¢eJAWNaTH
(caHMAMHH, OPTOKJA3H) CHABPXKAT INoBeye GapHil, OTKOJKOQTO MO-HHCKOTEMIEpaTypHHTE,
nojpeleHH KaJHeBH tesammartd (MHKpokJuHHM). Ho xanmneBnte (peNAlMInaTH OT rpaHUTO-
uaute B ITnpuH u OcoroBo (opTokJa3u) HMaT Jlaxe NO-HHCKH CPeJHH CBHABPXKAHUA Ha
Gapuii, OTKOJIKOTO KafMeBHTE (esaunaTH (PeAHMHO MHKDOKJHHH) OT I'DaHHUTOHJHUTE B
Cpenna ropa, Puna u Pogonute, npu 6JH3KH CPeAHH CbABPKAHHSA Ha eJleMeHTa B CBHOT-
BETHHTE CKaJIHH Npo6u (rabn. 2). HoxgoO6HH OTHOLIEHHS MeXJY ChAbpPKaHUATa HA Gapuid
B Pa3JMYHH CTPYKTYPHH THIOBE KajueBH denpwinatd ce Ha6mofaBaT B KaJuHCKuUs
rpauur (ApHayRroBa, Apraypos, 1986), Ceseposanagna Puna, Kakto U B
rpanuTonguTe OoT [Tupun (rabs. 2). Te3u caydad NOTBBHPKAABAT MHEHHETO, Ye HE ChlUe-
CTBYBa 3aBHCHMOCT MeXAY CTPYKTYPHHS THI Ha KaJHeBHTe (eNAUINaTH M KOHLUEHTpa-
LHsiTa HAa 6apHil B TAX NPH ChAbPKAHHE HA eJeMeHTa, GJH3KO A0 KJIapKOBOTO My B rpa-
HuTOMAMTe (ApHaygoBa, ApHaynaos, 1986)

HaMenenuaTa B CbAbPXKAHHSTA Ha CTPOHLHS H DYyOHIHSA B KajueBHTe enzuimartH
B OCHOBHM JIMHHM CBOTBETCTBYBAT Ha H3MEHEHHSITa Ha KOHLEHTPAUHHTE HAa ejJeMeHTa B
CPelHHTe CKaJHH NpobGH. l3uucieHuTe KoeHUHEHTH HA KOHUEHTpauus (raba. 3) 3a
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Ta6auna 3 :
Koeguyuenmu na xauueﬂmpauun (Kk)\ na Ba, Sr u Rb 8 xaruesume gSe.aﬁtunamu

Merporpad. ThN ’ - Ba Sr Rb

CpeRHOropcku MAYTOHH

AM{.-6HOTHTOB M GHOTHTOB 6,4—12.4; 9,9; 7 1,1—14; 1,2, 7 1,8—2,9; 2,2; 7
IBycmonen 32— 17,9; 5,7; 11 1,5—2,0; 1,6; 11 1,8—3,0; 2,3; 11
Puno-Pogoncku Garonut
AM{.-6HOTHTOB ¥ GHOTUTOB 3.2—10,6; 6,0; 21 1,0—2,6, 1,4; 21 1,3—34; 2,3; 21
MBycaonen 5,8— 6,6, 6,8, 4 09—1.4; 1,2; 4 2,0—24; 2,1;: 4
Kaauuckn nayTon
AMd.-GHOTHTOB _ - 27—94; 6,0; 35 0,8—1,6; 1,1; 35 2,0—2,4; 2,1: 4
Kpecuencku nayron
AM{}.-6HOTHTOB M GHOTHTOB 2,1—3,8; 2,9; 2 ) 0.7—1,0; 0.9; 2. 2,3—2,6; 2,4; 2
Teworckd NAyTOH
AM(}.~-6HOTHTOB H GMOTHTOR 5,8—7,7; 6,9; 4 1,1—1,2; 1,2; 4 2,1—2,6; 2.3; 4
LleHTpanEONMPHHCKK NAYTOH — DaBHOMEDHOIBPHECTH TPaHUTH
AM(®.-6HOTUTOB M GHOTHTOB 2,2—5,6; 2,9; 7 0,5—1,3; 0,8; 7 1,8—26; 23 7
LIeHTPaIHONMPHHCKA MIYTOH — TIpyGO3BPHECTH M HOPHUPOHIHH TPAHUTH
AM$.-6HOTHTOB N GHOTHTOB 1,8—5.,8; 3,6; 10 0,9—15; 1,4; 10 1,427, 2,0; 10
CnaHyeBCKH FPaHUT
AM.-6HOTUTOB K GHOTHTOB 2,9—10,8; 5,0; 14 1,0—2,0; 1,3; 14 1,7—3,0; 2,5; 14
Jo6puHHLKH TpanuT
AuMd.-640THTOB 1,9—6,6; 3,6, 11 0,8—1,2: 1,0; 11 2,1—2,8: 2,5; 11
OCOroBCcKH IIYTOH
Buoturos 3.9—74; 51; 3 0,9-1,0; 1,0; 3 2,5—30; 2,7; 3

cbabpkanne B K-peagnmar: MaH.—Maxc,; cpexso; 6poft ua npobute
CbABPHKAHUE B CPEeAHATA NPO6a: MHH.—MaKC.; Cpeano; 6poft Ha npobute

Ta6baunga 4

IKk=

Sasucusocm Mevxcdy csdspycanuemo na Ba & xaauesu gﬁe.aawnamu U C30BpHCaAHUEMO HA HOpMamusex
opmoxaa3 8 6uomumosu zparnumu om Cpedna zopa

Ba, g/t _BHOTHTOR BapHaHT
A& Ha OpobaTta Hopmarueeu Or, %,
B rpaHuTa B K-dexammnar , Ky HopMaTHBeH Or, 9, | HopmaTuBen Bi, 9/,
1112 900 5790 6,4 21,6 16,0 9.0
2005 850 6015 7,1 18,2 12,0 10,0
2010 800 5640 7.0 18,2 12,8 5,4
Ya—602 850 9750 11,5 18,6 9,0 16,0

HopmaTusunsat oproxnas (Or) H HopMaTHBHMAT GHOTHT (Bi) ca MSWHCAEHM MO NeTPOXUMHUHAA Metox ua Credanoma (1975)

_CbABPXERKE Ra Ba 8 K-theanmunar
~cbabpxaHHe Ha Ba B cpeAHaTa npoba
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CTPOHUUS H PYOGHAHS B IPAHHTOMAHTE OT Pa3JHYHHTE PAfiOHH ca TBBPAE GJU3KH U mO-
crosHHH. KonnyecTBOTO Ha KajueBHTe (esILNaTH B IPAHHUTOMAUTE HE OKa3Ba UYBCTBU-
TeJHO BJHAIHHE BBPXY pasnpefesleHHeTO HAa CTPOHUHA H PYOHAUA B TAX, NOPaau TOBA,
e CTPOHUHMST 32 pa3auKa oT GapHs, KOHTO ce HOCH IVIaBHO OT KasdeBHTe (eJuunaTH,
ce pasnpefiesisi [IOUTH PABHOMEDHO MeX1y KaJjHeBHTe (esaAummnaTH M MJarHOKIA3HTe, a
PYOHIHST — MeXAy KanueBute (esnmmnartH H 6GHOTHTA.

OueBHJIHO OT XapaKTePHHTE eJIeMeHTH-NPHMeCH HaH-4yBCTBHTEJIEH HHIAMKATOP 3a
YCJOBHSITA Ha o6pasyBaHe M NOCTMAarMaTHYHH H3MeHEHHsS Ha KaJIHeBHTe (esjuimatd e
6apust Mehnert, Busch, 1981 MBanos, 1980; ApHaynosa, ApH a-
y Lo B, 1986), HO H3N0O/J3BaHETO MY 3a CPaBHHTEJHH FeOXHMHUHH H3CJIEBAHHS H 32 ThJ-
KyBaHe Ha YCJAOBHATAa Ha QOpMHpaHe HAa TPAHHTOHIKTE NDEANOJAra NMPelH BCHYKO OTYH-
TaHe KOJMYeCTBOTO Ha KaJHeBHA (Qesjuinar.

3akJoyenue

1. Kanuesute denauinaTd B CPeAHOTOPCKHTE H PHJO-POJOINCKHTE FPDAHHTOHUAH C€ OTJIM-
yaBaT OT KaJHeBHTe GeNAWnaTi B MHPHHCKHTE H OCOTOBCKHTE I'DAHHTOHMAH C MO-BHCOKA
cTeneHn Ha Al/Si moxpexkaaHe, KOeTo e efHO OT yKa3aHusTa (ApunaynxoBa, Apua-
y Ao B, 1982) 3a dopMupane Ha CPeJHOrOPCKHTE H PHJO-POZONCKHTE IPAHHTOHAH OT
BOJHH TDAHMTHH MarMu NpH aGHCANHH N0 Me30aGHCAJHH YCJIOBHA, a HA MUPHHCKHUTE U
OCOTOBCKHTE — OT YMEPEHO BOAHH MAarMu INPH Me30a6HCAJIHU JO XHMOAGHCAJIHH YCJIOBHA.

2. CTpyxkTypHaTa pasHOPOJHOCT Ha KajHeBUTe QeNAWINATH B PHJO-POJONCKUTE
rPAaHUTOUIH (EAHOBPEMEHHO NPHCBCTBHE HA OPTOKJa3H, MAKCHMAJHH MUKDOKIHHH H
MEeXIHHHH MHKPOKJHHH) CBHAETEJCTBYBa 32 QOpMHpaHe Ipu TeMNepaTypH, GJIH3KHU XO
TeMrepaTypara Ha npeBpbliaHe HA MOHOKJHHHATA MOAMGHUKAUMS Ha KajHeBHS denamnar
B TPUKJAHHHA. [IpueMa ce, ye MbPBOCTENEHHO 3HayeHHe 33 TpPaHCHOPMHPAHETO Ha Kasue-
BHTe (eNIUINATH OT MOHOKJHHHH B TPHKJHHHH HMAT JIETJIHBHTE KOMIIOHEHTH H INpenH
BCHYKO Bojarta. KbcHuTe nedopMauHOHHH BB3JEHCTBHSI C yyacTHETO Ha PasTBOPH B 30-

HHTe Ha TeKTOHCKH HanpeXeHHs MOrart Ja nosezxa'r CBILO IO CTPYKTYDHO Npeobpa3yBaHe
Ha KajaHeBHTe (eJALINATH.

3. Kasuesute cenuinatd oT cpemxoropcxme H PHJIO-POJONICKHTE TPAHUTOHAH ce
XapaKTepH3HPAT ¢ I0-BHCOKH CbABpXKaHUA HAa Ba M Sr u mo-uuckd Ha Rb B cpaBHenue
¢ xajaueBuTe (enmmnatd ot rpaHuTonauTe B IlupuH u Ocoroso.

4. He ce ycTaHOBsiBA 3aBHCHMOCT MeXAY CTPYKTYDHHS THM Ha KayiHeBHTe (esf-
IUNaTH ¥ ChAbpxkanuero Ha Ba, Sr u Rb B T4x npu u3cieABaHuTe KOHIUEHTpPALHH.

5. ViaMeHeHHeTO Ha CBHABPKAHHATA HAa PYOHAMS H CTPOHUMS B KanueBHTe denf-
IINaTH CHOTBETCTBYBA B OCHOBHH JIMHHHM HAa M3MEHEHHETO Ha CHABPKAHHATA UM B CHOT-
BETHHTE CPeRHH CKaJHH 1IpOGH.

6. CbabpKaHHeTo Ha GapHsi B KasMeBHTe (el AIINATH ce OnpeAens KaKTo OT ChIbp-
KAHHETO MY B IDAHHTOMJMTE, TaKa JI0 FONSMA CTeNeH U OT KOMHYECTBOTO Ha Ka/HeBHs
denmuinar B THAX.
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