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distribution of Ordovician metagranitoids
in the Serbo-Macedonian Massif, SW Bulgaria
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Introduction

Sgd Knydm lds`fq`mhsd hr rhst`sdc hm sgd lnrs rntsg,
vdrsdqm o`qs ne Atkf`qh`+ hm sgd mnqsgdqm rknodr ne
Adk`rhsy` Lntms`hm+ rntsgdqm ne uhkk`fdr F`aqdmd ̀ mc
Rjqts 'ehf- 0(+ vgdqd sgdx eqdptdmskx enqldc sgd ghfg,
drs fqntmc- Sgd lds`fq`mhsd ancx+ m`ldc `esdq sgd
od`j Knydm '0786-5 l(+ hr dknmf`sdc hm MV,RD ch,
qdbshnm ̀ mc nbbtohdr `qntmc 5 jl1- Ax sgd fdnknfh,
b`k l`oohmf 'Ì 0914 ///( sgdrd qnbjr ̀ qd ldmshnmdc
enq sgd ehqrs shld `r onqogxqnak`rshb fmdhrr,fq`mhsdr

'Çèäàðîâ è äð-+ 0855(- Lds`fq`mhsnhcr vhsg Nqcnu,
hbh`m ̀ fd+ bnloqhrhmf sgd fqd`sdq o`qs ne sgd Nfq`yg,
cdm ̀ mc L`kdrgdurj` Lntms`hmr g`ud qdbdmskx addm
cdrbqhadc 'Yhc`qnu ds ̀ k-+ 1//2(- Sgd fn`k ne sghr rstcx
hr sn chrok`x sgd l`hm odsqnknfhb`k `mc hrnsnod,
fdnbgdlhb`k odbtkh`qhshdr ne sgd fq`mhsd oqnsnkhsg ne
sghr ancx ̀ mc sn rgnv sg`s sgdrd qnbjr g`ud sgd r`ld
odsqnknfhb`k+ fdnbgdlhb`k ed`stqdr `mc `fd `r sgd
vhcdroqd`c hm Nfq`ygcdm Lntms`hm Nqcnuhbh`m ld,
s`fq`mhsnhcr-

L o z e n  m e t a g r a n i t e

Ehf- 0- Fdnknfhb`k l`o ne sgd vdrsdqm o`qs ne Adk`rhsr` Lntms`hm '`esdq Yhc`qnu ds `k-+ 0854 `mc M- Yhc`qnu+
C- @mfdkrjh+ tmotakhrgdc(- 0- @loghankhsdr: 1- Svn lhb` fmdhrrdr `mc Ok,ad`qhmf rbghrsr: 2- Ahnshsd fmdhrrdr: 3- Rdq,
odmshmhsdr: 4- Knydm lds`fq`mhsdr: 5- Fq`mnchnqhsd cxjdr: 6- Rl`kkfq`hmdc fq`mnchnqhsdr: 7- Onqoghqhshb Rjqts
fq`mnchnqhsdr- 8- E`tks: 0/- Sgqtrs: 00- Rbghrsnrhsx
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Geological setting and field observations

Sgd dw`lhmdc qdfhnm adknmfr sn sgd Nfq`ygcdm tmhs
ne sgd Rdqan,L`bdcnmh`m l`rrhe 'Y`fnqbgdu+ 1//0(
`bbnqchmf sn hsr qdfhnm`k sdbsnmhb onrhshnm- Sgd lds`,
lnqoghb a`rdldms hr athkc to ne ghfg fq`cd lds`,
lnqoghb qnbjr9 ok`fhnbk`rd,ad`qhmf rbghrsr+ fmdhrr,
dr+ lds`a`rhsdr ̀ mc lds`tksq`a`rhsdr- Hm hsr oqdrdms
fdnknfhb`k onrhshnm sgd Knydm lds`fq`mhsd `ood`qr
`r ~24/ l sghbj rgdds+ tmcdqkhmdc ax sgd rsqnmfkx
lxknmhshydc ok`fhnbk`rd,ad`qhmf jx`mhsd,f`qmdshedq,
ntr rbghrsr `mc hr sdbsnmhb`kkx nudqk`hm ax sgd `l,
oghankhsdr 'ehf-0(-

Knydm lds`fq`mhsdr `qd ldchtl, sn bn`qrd,
fq`hmdc+ dpthfq`mtk`q sn onqogxqhshb+ vhsg ̀ kj`kh,edkc,
ro`q onqogxqnbk`rsr to sn 4 bl hm rhyd- Dknmf`sdc
ldk`mnbq`shb dmbk`udr ̀ mc ahnshsd,qhbg rbgkhdqdm ̀ qd
`atmc`ms hm ̀ m tmdudmkx cdenqldc lds`fq`mhsdr- Sgd
dmbk`udr ̀ qd trt`kkx enkh`sdc o`q`kkdk sn sgd e`aqhb ne
sgd lds`fq`mhsdr `mc `qd ek`ssdmdc hm sgd ok`md ne
sgd enkh`shnm- Enkh`sdc ̀ okhsd cxjdr ̀ qd ̀ krn oqdrdms-
Qdfhnm`k enkh`shnm+ enkc `wh`k ok`mdr `mc `kk khmd`q
e`aqhbr vhsghm sgd bntmsqx qnbjr ̀ mc hm rstchdc lds`,
fq`mhsdr cho bnmrhrsdmskx snv`qcr sgd rntsg,rntsgvdrs-

Sgd bnms`bsr adsvddm sgd lds`fq`mhsd `mc sgd
rsqtbstq`kkx nudqk`xhmf `loghankhsdr hr rg`qo `mc
bnmenql`akd ̀ mc hr hmsdqoqdsdc ̀ r ̀  knv ̀ mfkd rntsg,
vdrs choohmf rgd`q ynmd+ `knmf vghbg sgd fq`mhsd
oqnsnkhsg hm sgd knvdq ok`sd g`r addm rsqnmfkx lx,
knmhshydc ̀ mc sq`mrenqldc sn ehmdk`xdqdc lxknmhsdr-
Md`q sgd ansg bnms`bsr lds`fq`mhsdr ̀ qd rsqnmfkx enkc,
dc hm cdbhldsdq enkcr-

Petrography and mineral chemistry
Knydm lds`fq`mhsdr chrok`x ` onqogxqnbk`rshb sdw,
stqd bg`q`bsdqhydc ax k`qfd ldf`bqxrsr ne J,edkcro`q
vhsghm ̀  lnqd ctbshkd ehmd, sn ldchtl,fq`hmdc l`,
sqhw ne pt`qsy+ ltrbnuhsd+ ahnshsd+ ok`fhnbk`rd `mc
ons`rrhtl edkcro`q vghbg hr cdekdbsdc `qntmc sgd
ldf`bqxrsr- Hm vd`jkx cdenqldc o`qsr dwbdos ons`r,
rhtl,edkcro`q+ ̀ krn ahnshsd ̀ mc ok`fhnbk`rd ̀ qd oqd,
rdqudc ̀ r qdkhb l`fl`shb lhmdq`kr+ l`hmkx onhjhkhshb
hmbktcdc hm J,edkcro`q onqogxqnbk`rsr-

Lnrs ̀ kj`kh edkcro`qr 'svhmdc lhbqnbkhmd( ̀ qd mnv
hm sgd enql ne `tfdm+ ats hm `qd`r ne knvdq rsq`hm
sgdhq dtgdcq`k g`ahs hr oqdrdqudc- Edkcro`qr adg`ud
hm ansg ok`rshb `mc aqhsskd e`rghnm+ adb`trd rhyd qd,
ctbshnm nbbtqr sgqntfg fq`hm antmc`qx lhfq`shnm
`mc.nq rtafq`hm qns`shnm+ ̀ mc ̀ krn sgqntfg eq`bstq,
hmf- Eq`bstqdr `qd ehkkdc ax ehmdfq`hmdc `fqdf`sdr ne
ok`fhnbk`rd `mc pt`qsy+ ats sgd oqdrdmbd ne rb`qbd
vghsd lhb` ek`jdr `knmf sgdrd eq`bstqdr qdud`kr sgd
oqdrdmbd ne rl`kk pt`mshsx ne ekthc og`rd- Sxohb`k
“bnqd,`mc,l`mskd” rsqtbstqd+ bg`q`bsdqhydc ax ̀  k`qfd
edkcro`q bnqd rtqqntmcdc ax ̀  l`mskd ne ehmd qdbqxr,
s`kkhydc fq`hmr+ hr udqx bg`q`bsdqhrshb- Lxqldjhshydc
ok`fhnbk`rd `s J,edkcro`q fq`hm antmc`qhdr b`m ad
rddm lnrs mns`akx nm sgd knmf rhcdr ne hmdpt`ms fq`hmr
o`q`kkdk sn sgd R,enkh`shnm chqdbshnm+ vghbg hmu`qh,
`akx e`bdr sgd l`whltl ehmhsd rgnqsdmhmf chqdbshnm-
Hm rsqnmfkx cdenqldc qnbjr edkcro`q `tfdm `qd qd,

bqxrs`kkhydc sn bn`qrd onkxfnm`k `ffqdf`sdr+ vghbg
onhmsr sn ̀  ghfg sdlodq`stqd cdenql`shnm- Qdkhb ok`fhn,
bk`rd bqxrs`kr `qd nesdm hmbktcdc hm J,edcro`q `t,
fdmr- Sgdx ̀ qd hchnlnqoghb ̀ mc vhsg bnqqncdc dcf,
dr+ o`qsh`kkx qdok`bdc ax ehmd vghsd lhb` ̀ ffqdf`sdr-
Mdv enqldc ok`fhnbk`rd nesdm hr nardqudc ̀ r qdbqxr,
s`kkhydc rl`kk onkxfnm`k fq`hmr+ enqldc `s sgd dw,
odmrd ne l`fl`shb bqxrs`kkr- Hm lnqd ghfgkx cdenqldc
o`qsr ne sgd qnbj sgdrd ̀ ffqdf`sdr ̀ qd hmsdqbnmmdbs,
dc+ cdehmhmf sgd enkh`shnm ne sgd qnbj- Hm sgdrd b`rdr
hs rsqnmfkx qdrdlakdr r-b- “en`l sdwstqd”- Qdkhb ahnshsd
onqogxqnbk`rsr `qd nesdm oqdrdqudc hm qnbj l`sqhw-
Sgdx trt`kkx ̀ qd jhmjdc ̀ mc nardqudc hm sgd bdmsq`k
o`qs ne “lhb` ehrg” `ffqdf`sdr- Vghsd lhb` hr q`qd
`mc hr enqldc `s sgd dwodmrd l`hmkx ne l`fl`shb
ahnshsd- L`fl`shb pt`qsy fq`hmr `qd dmshqdkx qd,
bqxrs`khydc hm bn`qrd fq`hmdc kdmrdr- Cdenql`shnm ne
pt`qsy hm lxknmhshb ̀ tfdm fmdhrrdr bnllnmkx qdrtksr
hm sgd cdudknoldms ne bnqd,`mc l`mskd rsqtbstqd ̀ mc
“sxod,3” pt`qsy qhaanmr '`esdq Antkkhdq+ Antbgdy+
0867( ne dknmf`sdc+ oqdedq`akx nqhdmsdc+ mdvkx qdbqxr,
s`kkhydc fq`hmr- Rdqq`sdc dcfdr ne k`qfd fq`hmr+ sgd
oqdrdmrd ne rtafq`hmr ̀ mc ne cdenql`shnm k`ldkk`dr
onhms sn sgd ghfg sdlodq`stqd qdbqxrs`kkhy`shnm ldbg,
`mhrlr ne sgd lhmdq`k uh` rtafq`hm qns`shnm ̀ mc fq`hm
antmc`qx lhfq`shnm- Sgd `tfdm fmdhrrdr `krn bnm,
s`hm ̀ o`shsd+ yhqbnm ̀ mc no`ptd ̀ r ̀ bbdrrnqx og`rdr-
Md`q sgd knvdq bnms`bs ne sgd lds`fq`mhsd ancx rl`kk
f`qmds onqogxqnak`rsr ̀ qd hcdmshehdc-

Lhmdq`k bgdlhrsqx qdekdbsr sgd vgnkd qnbj bnl,
onrhshnm ̀ mc sgd cdfqdd ne cheetrhnm ctqhmf sgd lds`,
lnqoghb oqnbdrrdr- Sgd qdkhb ok`fhnbk`rd hr nkhfn,
bk`rd '@m20–23(+ vgdqd`r sgd lds`lnqoghb fdmdq`shnm
hr lnqd `kahsd,qhbg '@m2–07(- Lds`lnqoghb J,edkc,
ro`qr ̀ qd ̀ klnrs otqd nqsgnbk`rd+ vgdqd`r qdkhb fq`hmr
`qd @a,qhbg 'Nq83–87@a1–7(- @kk ̀ m`kxydc ahnshsd ek`jdr
`qd @k,qhbg 'UH@k < /-2/–/-33 `-o-e-t-(+ vhbg bnqd,
ronmcr vdkk vhsg sgd odq`ktlhmntr bg`q`bsdq ne sgd
vgnkd qnbj- Sgdx ̀ qd rkhfgskx Ed,qhbg 'e < /-42–/-48(
`mc nm sgd bk`rhehb`shnm ch`fq`l e`kk md`qdq sn sgd
ogknfnohsd,`mmhsd rdqhdr- Vghsd lhb`r ̀ qd knv sdl,
odq`stqd edqhltrbnuhsdr,ogdqqhedmfhsdr+ adb`trd nm
@ks,Rh ch`fq`l sgdx rgnv cduh`shnm eqnl sgd hcd`k
ltrbnuhsd,ogdmfhsd rdqhdr ̀ mc cn mns bnms`hm M` hm
hmsdqk`xdq onrhshnm- F`qmds hr ̀ kl`mchmd,fqnrrtk`qd
sxod '@kl50–53Fqnrr10–17Rodrr5–00Oxq2-4–2-8(+ vghbg hr
sxohb`k enq pt`qsy,edkcro`q qnbjr-

Sgd lhmdq`knfx ne pt`qsy,edkcro`q qnbjr hr mns
rths`akd enq fdnsgdqlna`qnldsqhb rstchdr+ ̀ mc sgdqd,
enqd drshl`shnmr ne O.S bnmchshnmr ne lds`lnqoghrl
`qd hmchqdbs- Nm sgd a`rhr ne lhmdq`k qdbqxrs`kkhy`,
shnm sdwstqdr+ bg`q`bsdqhydc ax qdbqxrs`kkhy`shnm ne
`kj`kh,edkcro`q vd b`m bnmbktcd sg`s sgd sdlodq`,
stqd ne lds`lnqoghrl hr qdk`shudkx ghfg '=4//–
44/°B(+ ats sq`bdr ne lhfl`shy`shnm ̀ qd mns nardqudc-

Whole-rock chemistry

L`inq ̀ mc rnld sq`bd dkdldmsr vdqd ̀ m`kxrdc ax WQE
`mc ax HBO nm fk`rr chrbr- @kk rstchdc r`lokdr `qd
bnqtmctl,mnql`shud+ vhsg @.BMJ<lnkdbtk`q
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@k1N2.ZB`N*M`1N*J1N( =0 '0-/7–0-38(+ 'ehf 1(-
Sgdqdenqd sgd qnbjr ̀ qd odq`ktlhmntr- Oqnonqshnmr
ne l`ehb bnlonmdmsr rgnv ` vhcd u`qhdsx '1–0/
vs-$(+ nudqk`oohmf vhsg sgd ̀ m`kxrdc r`lokdr eqnl
Nfq`ygcdm lds`fq`mhsdr- Bgnmcqhsd,mnql`khydc QDD
o`ssdqmr rgnv khsskd u`qh`shnm+ ̀ mc qdrdlakd sgnrd ne
Nfq`ygcdm lds`fq`mhsdr vhsg ÓQDD 02/–123+ K`M.
XaM 4–02 ̀ mc Dt.Dt) /-33–/-7/- @bbdoshmf sgd u`,
khchsx ne G`qqhr ds `k- '0882( lncdkkhmf+ sg`s  ghfg
Qa.Rq q`shnr '3–0/( rtffdrs fq`mhsd enql`shnm ̀ s u`,
onq,`ardms bnmchshnmr 'cdgxcq`s`shnm ldkshmf(+
vgdqd`r Qa.Rq q`shnr ;2-4 rtffdrs u`onq,oqdrdms ldks,
hmf hs vntkc `ood`q sg`s lnrs ne sgd Knydm lds`,
fq`mhsdr 'vhsg Qa.Rq /-10–0-3/( `qd enqldc ax u`,
onq,oqdrdms ldkshmf- Rohcdqch`fq`lr enq Knydm ld,
s`fq`mhsd r`lokdr mnql`khydc sn sgd ̀ udq`fd bnlon,
rhshnm ne sgd bnmshmdms`k bqtrs `qd bg`q`bsdqhydc ax
chrshmbs onrhshud ̀ mnl`khdr nmkx enq Oa-  Mnql`khy`,
shnm sn sgd ̀ udq`fd bnlonrhshnm ne Mnqsg @ldqhb`m
rg`kd rgnvr sg`s nmkx J ̀ mc Sh g`ud mdf`shud ̀ mnl,
`khdr- Rhmbd vd rtffdrs sg`s Knydm lds`fq`mhsdr vdqd
cdqhudc ax bqtrs`k ldkshf+ sq`bd dkdldms bnmbdmsq`,
shnmr ne sgd rstchdc qnbjr vdqd mnql`khydc sn toodq
bqtrs ̀ mc sgd chrsqhatshnm rgnv fnnc qdrdlak`mbd-

Geochronology

@ bnlahm`shnm ne oqdbhrd rhmfkd fq`hm T,Oa HC,SHLR
`mc hm rhst K@,HBO,LR ldsgncr ̀ qd trdc enq c`shmf
ne yhqbnmr eqnl sgd Knydm lds`fq`mhsdr 'r`lokd @,
20(- Sgdx `qd bnlahmdc vhsg Ge,hrnsnod rstchdr ne
sgd r`ld fq`hmr+ vghbg vdqd `m`kxydc enq c`shmf sn
tmq`udk sgd rntqbdr ne sgd l`fl`- Sgqdd nts ne entq
knmf oqhrl`shb yhqbnmr ̀ qd bnmbnqc`ms ̀ mc cdehmd ̀
Bnmbnqch` ̀ fd 340-8±0-2 L` 'ehf- 2@+ ehf- 3(+ vgdqd,
`r nmd fq`hm hr rkhfgskx chrbnqc`ms ̀ mc rgnvr mdfkh,
fhakd kd`c knrr 'fdmdq`kkx `s U`qhrb`m shld(- Hm rhst
K@,HBO,LR ̀ m`kxrdr ̀ qd hm ̀ fqddldms vhsg sgd bnm,
udmshnm`k c`s`- Ynmdr vhsg l`fl`shb nrbhkk`snqx ynm,
hmf hm sgd sgqdd ̀ m`kxydc yhqbnmr cdehmd ̀  ld`m 127T.
1/5T ̀ fd 351 ±06 L` '1ó dqqnqr(+ ̀ mc hmgdqhsdc bnqdr

hm svn yhqbnmr `qd 44/–47/ L` nkc 'ehf- 2A(- Sgd
l`fl`shb `fd ne sgd Knydm lds`fq`mhsd bnhmbhcd
vhsghm sgd dqqnq khlhsr vhsg sgd ̀ fd ne sgd Nfq`ygcdm
lds`fq`mhsdr+ c`sdc ̀ s 348-8±6-5 L` 'dpthfq`mtk`q
u`qhdsx( `mc 340*07.–8 L` 'onqogxqhshb u`qhdsx(
'Yhc`qnu ds ̀ k-+ 1//2(- Sgd r`ld hr nardqudc hm sgd å,
Ge bg`q`bsdqhrshbr ne rstchdc yhqbnmr9 sgdx q`mfd ad,
svddm –0-3 ̀ mc –2-0 hm sgd Knydm lds`fq`mhsdr ̀ mc
adsvddm –1-5 ̀ mc –3-3 hm sgd Nfq`ygcdm lds`fq`m,
hsdr- Sgd hcdmshb`k ̀ fd+ yhqbnm odbtkh`qhshdr ̀ mc å,Ge
rntqbd bg`q`bsdqhrshbr ̀ qftd enq ̀  bnllnm nqhfhm ne
sgd qnbjr-

Conclusions

Sgd rstchdc lds`fq`mhsdr ̀ qd tmdudmkx cdenqldc ̀ mc
vhsg Nqcnuhbh`m `fd '340-8±0-2 L`( ne sgdhq oqn,
snkhsg- @esdq sgdhq lhmdq`k bnlonrhshnm+ lhmdq`k
'l`hmkx ahnshsd( ̀ mc vgnkd qnbj bgdlhrsqx ̀ r vdkk ̀ r
`bbnqchmf sn sgdhq fdnknfhb`k onrhshnm+ sgd Knydm
lds`fq`mhsdr l`x ad qdedqqdc sn sgd fqnto ne ahnshsd,
qhbg snm`khsdr sn lnmynfq`mhsdr ̀ esdq A`qa`qhm '0885(-
Sgd sxonknfx chrsqhatshnm ne yhqbnmr eqnl Knydm ̀ mc
Nfq`ygcdm lds`fq`mhsdr fhud duhcdmbd enq l`hmkx
bqtrs`k l`fl` rntqbd ̀ mc onhms sn ̀ m`sdbshb nqhfhm-
Sgd oqdrdms mdv c`s` rgnv sgd vhcdroqd`c oqdrdmbd
ne Nqcnuhbh`m lds`fq`mhsdr ansg hm Adk`rhsr` `r hm
Nfq`ygcdm Lntms`hmr+ q`mfhmf eqnl 340*07.–8 L`
sn 351±06 L`- Sgd hcdmshb`k `fd+ yhqbnm odbtkh`qh,
shdr ̀ mc å,Ge rntqbd bg`q`bsdqhrshbr ̀ qftd enq ̀  bnl,
lnm nqhfhm ne sgd qnbjr-

Ehf- 2- BK hl`fdr ne yhqbnmr eqnl r`lokd @,20 'Knydm
lds`fq`mhsd(- Sgd bhqbkdr rgnv sgd knb`shnm ne sgd K@,
ronsr vhsg sgd bnqqdronmchmf 127T.1/5Oa `fd c`s`

Ehf- 3- Bnmbnqch` ch`fq`l enq yhqbnmr ne Knydm lds`,
fq`mhsd 'r`lokd @,20(
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Ehf- 1- Bk`rrhehb`shnm ch`fq`l @.MJ,@.BMJ ne L`mh`q+
Ohbbnkh '0878( enq Knydm lds`fq`mhsdr 'sqh`mfkdr(- Enq
bnlo`qhrnm sgd c`s` enq Nfq`ygcdm lds`fq`mhsdr `qd
oknssdc 'bhqbkdr(
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Çèäàðîâ+ Í-+ Èë- Êîñòîâ+ Â- Ñòîåâà-+ Ë- Ìàðòèíîâ+ Ð-
Êàðàèâàíîâà+ Ä- Äèìèòðîâ+ Ï- Èãíàòîâñêè- 0855-
Äîêëàä âúðõó ãåîëîãèÿòà íà Áåëàñèöà è þæíèòå
ñêëîíîâå íà Îãðàæäåí ïëàíèíà 'Ãåîëîæêî êàðòè,
ðàíå è òúðñåíå íà ïîëåçíè èçêîïàåìè+ Ì 0914 ///+
ïðîâåäåíî ïðåç 0854- Íàöèîíàëåí Ãåîôîíä+ LNBA-

Ïåòðîëîæêè, ãåîõèìè÷íè è èçîòîïíè îñîáåíîñòè íà Ëîçåíñêèÿ
ìåòàãðàíèò, Áåëàñèöà ïëàíèíà – äîêàçàòåëñòâî çà øèðîêîòî
ðàçïðîñòðàíåíèå íà îðäîâèøêè ìåòàãðàíèòîèäè â Ñðúáñêî-
Ìàêåäîíñêèÿ ìàñèâ, ÞÇ Áúëãàðèÿ
Ëþáîìèðà Ìà÷åâà, Èðåíà Ïåé÷åâà,Àëáðåõò ôîí Êâàäò,
Íèêîëà Çèäàðîâ, Åâãåíèÿ Òàðàñîâà

Ðåçþìå. Ëîçåíñêèòå ìåòàãðàíèòè ñå ðàçêðèâàò
â áèëíèòå ÷àñòè è ñåâåðíèòå ñêëîíîâå íà Áåëàñè,
öà ïëàíèíà â ÞÇ Áúëãàðèÿ+ þæíî îò ñ-ñ- Ãàáðå,
íå è Ñêðúò- Îôîðìÿò óäúëæåíî ÑÇ,ÞÈ ïîñîêà
òÿëî ñ ïëàñòîîáðàçíà ôîðìà è  äåáåëèíà ~24/ l-
Âìåñòåíî å ìåæäó èíòåíçèâíî ìèëîíèòèçèðàíè
êèàíèò–ãðàíàòîâè ãíàéñîøèñòè  è ìåòàáàçèòè-
Ëîçåíñêèòå ìåòàãðàíèòè ñà ñðåäíî, äî åäðîçú,
ðíåñòè+ íåðàâíîìåðíî äåôîðìèðàíè ñêàëè ñ
ïîðôîêëàñòè÷íà ïî Ê,ôåëäøïàò äî ðàâíîìåð,
íîçúðíåñòà òåêñòóðà- Â ñúîòâåòñòâèå ñ òîâà ìàê,
ðîñêîïñêèÿò èì îáëèê âàðèðà îò ñëàáî äåôîð,
ìèðàíè ìåòàãðàíèòè äî î÷íîèâè÷åñòè è èâè÷å,
ñòè ãíàéñè- Õàðàêòåðíà îñîáåíîñò íà ìåòàãðà,
íèòèòå å ïðèñúñòâèåòî íà äðåáíîçúðíåñòè ìå,
ëàíîêðàòíè âêëþ÷åíèÿ è áèîòèòîâè øëèðè+ êî,
èòî â èíòåíçèâíî äåôîðìèðàíèòå ó÷àñúöè ñà
ñèëíî èçòåãëåíè ïî ïîñîêà íà ìèíåðàëíàòà ëè,
íåéíîñò-

Ìèíåðàëíèÿò ñúñòàâ íà Ëîçåíñêèòå ìåòàãðà,
íèòè å ïðåäñòàâåí îò êàëèåâ ôåëäøïàò+ ïëàãè,
îêëàç+ áèîòèò+ áÿëà ñëþäà+ êâàðö+ àïàòèò+ öèð,
êîí+ ðóäíè ìèíåðàëè- Â áëèçîñò ñ êîíòàêòà ñ
ãíàéñîøèñòèòå ïðèñúñòâà è ãðàíàò-  Îò ðåëèê,
òîâàòà ìàãìàòè÷íà ïàðàãåíåçà ñà ñúõðàíåíè Ê,

ôåëäøïàò+ áèîòèò+ ïëàãèîêëàç- Ïîñëåäíèòå äâà
ìèíåðàëà ñà çàïàçåíè ãëàâíî êàòî ïîéêèëèòíè
âêëþ÷åíèÿ â Ê,ôåëäøïàòîâèòå ïîðôèðîêëàñòè
è ïîêàçâàò õàðàêòåðíèòå çà ìàãìåíè ñêàëè êî,
ðîçèîííè î÷åðòàíèÿ- Ìèêðîñòðóêòóðíèòå îñîáå,
íîñòè íà ìèíåðàëèòå+ èçãðàæäàùè ìåòàãðàíè,
òèòå äàâàò ïðèáëèçèòåëíà èíôîðìàöèÿ çà òåì,
ïåðàòóðíèòå óñëîâèÿ íà ìåòàìîðôèçìà+ êîèòî ñà
=4//–44/°B- Èçñëåäâàíèòå ìåòàãðàíèòè ïîêàç,
âàò ïîä÷åðòàíî ïåðàëóìèíèåâ õàðàêòåð '@RH<
0+/7–0+38+ êîéòî êîðåñïîíäèðà è ñ áîãàòèÿ íà Àk
áèîòèò- Âúç îñíîâà íà àíàëèç íà ñúîòíîøåíèÿòà
íà ðåäêèòå åëåìåíòè â Ëîçåíñêèòå ìåòàãðàíèòè
ìîæå äà ñå íàïðàâè èçâîäà çà òåõíèÿ êîðîâ+ àíà,
òåêòè÷åí ïðîèçõîä- ×ðåç èçïîëçâàíå íà ïðåöèç,
íè ëîêàëíè èçîòîïíè ìåòîäè 'T,Oa HC,SHLR è hm
rhst K@,HBO,LR(  íà îòäåëíè öèðêîíîâè çúðíà å
îïðåäåëåíà îðäîâèøêà âúçðàñò íà Ëîçåíñêèòå
ìåòàãðàíèòè '340-8±0-2(- Òåçè âúçðàñòè+ êàêòî è
òåðåííèòå+ ïåòðîëîæêèòå è ãåîõèìè÷íèòå èçñëåä,
âàíèÿ ïîêàçâàò åäèííèÿ ïðîèçõîä è øèðîêîòî
ðàçïðîñòðàíåíèå íà îðäîâèøêè ìåòàãðàíèòîè,
äè+ âêëþ÷åíè â ðàçëè÷íè òåêòîíñêè åäèíèöè íà
íàé,èçòî÷íèòå äÿëîâå íà Ñðúáñêî,Ìàêåäîíñêèÿ
ìàñèâ-


