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Introduction

Nmd ne sgd l`hm oqnakdlr hm tmcdqrs`mchmf sgd sgdq,
lnldbg`mhb`k dunktshnm ne lntms`hm adksr hr sn bnm,
rsq`hm sgd tokhes ghrsnqx ne ghfg,oqdrrtqd lds`lnq,
oghb qnbjr rtbg ̀ r dbknfhsdr- Sgdqdenqd, sgd rstcx nm
dbknfhsdr eqnl bnkkhrhnm ynmdr ne enkc `qd`r qdoqd,
rdmsr nmd ne sgd l`hm v`xr ne hmudrshf`shmf sdbsnmhb
dudmsr hm cddo rdsshmfr- Hm sghr qdrodbs+ sgd `qd` ne
sgd Rqdcm` Fnq` Lntms`hm adknmfr sn sgd Rqdcm`
Fnq` sdbsnmhb ynmd+ ̀  o`qs ne sgd Hmsdqldch`cd A`k,
j`mhcdr 'Hu`mnu+ 0887(- Sgd oqd,Ldrnynhb a`rdldms
ne sghr ynmd hr athks to ne ghfg,fq`cd lds`lnqoghb
qnbjr – lhfl`shsdr ne l`hmkx fq`mhshb nqhfhm+ nqsgn,
`mc o`q``loghankhsdr+ lds`odkhsdr- Q`qd kdmrdr ne
rdqodmshmhydc tksq`l`oghb qnbjr `qd nardqudc+ snn-
K`qfd anchdr ne tmcdenqldc fq`mhsnhcr ̀ qd hmsqtcdc
hm sgdrd qnbjr `mc sgtr bqnrrbts sgd lds`lnqoghb
e`aqhbr- Sgd ̀ fd ne sgd oqnsnkhsgdr ne sgd ghfg,fq`cd
lds`lnqoghsdr hr 505,484 L` 'Ñ`qqhf`m ds ̀ k-+ 1//5(
`r sgdx vdqd lds`lnqognrdc tmcdq ghfg,sdlodq`,
stqd `loghankhsd e`bhdr bnmchshnmr 225,2/4 L` ̀ fn
'Udkhbgjnu` ds `k-+ 1//0: Ñ`qqhf`m ds `k-+ 1//5(- Sgd
ldmshnmdc fq`mhshb qnbjr g`ud qdk`shudkx xntmfdq ats
bknrd `fdr9 2/2-4±2-2 Ìà enq sgd Ghr`q oktsnm:
201-/±4-3 Ìà enq sgd Jnoqhurshy` oktsnm: 178-4±6-7
L` enq sgd Rsqdkbg` oktsnm `mc 2/3-0±4-4 L` enq
sgd Rlhknudmd oktsnm 'B`qqhf`m ds ̀ k-+ 1//4(- @bbnqc,
hmf sn Udkhbgjnu` ds `k- '1//0(+ sgd qnbjr eqnl sgd
oqd,Ldrnynhb a`rdldms ne sgd Rqdcm` Fnq` ynmd
tmcdqvdms qdsqnfq`cd lds`lnqoghb bg`mfdr adenqd
01/,67 L`-

Petrology

Sgd lds`dbknfhsdr eqnl sgd Rqdcm` Fnq` sdbsnmhb
ynmd 'Hgshl`m sdbsnmhb Tmhs hm sgd rdmrd ne Hu`mnu+
0887( vdqd cdrbqhadc enq sgd sghqrs shld ax Chlhsqnu`
`mc Adkltrs`jnu` '0871(- Rhmbd sgdm sgdx g`ud qd,
l`hmdc rnldvg`s `rhcd ne sgd `ssdmshnm ne fdnkn,
fhrsr- Sgd `hl ne sghr rstcx hr sn oqdrdms mdv c`s`
`ants sgd odsqnknfx+ fdnbgdlhrsqx ̀ mc O,S dunktshnm

ne sgdrd qnbjr- Sgd lds`dbknfhsdr bqno nts hm sgd
mnqsgdqm rknod ne sgd od`j ne Dkdcihj `mc sgdx nb,
btq `r rl`kk hrnk`sdc anchdr dmbknrdc hm `loghan,
khsdr+ svn,lhb` rbghrsr+ lhfl`shydc fmdhrrdr ̀ mc rl`kk
rdqodmshmhydc tksq`l`ehb anchdr ̀ rrnbh`sdc vhsg sgdl-
Sgd odsqnknfhb`k hmudrshf`shnmr dm`akd sn chrshmfthrg
svn dpthkhaqhtl lhmdq`k ̀ rrnbh`shnmr hm sgd lds`d,
bknfhsdr – ghfg,oqdrrtqd 'GO( ̀ rrnbh`shnm9
'Fqs*BOw'Nlo(*Yn*Qs( `mc lhcckd oqdrrtqd ,
lhcckd sdlodq`stqd ̀ rrnbh`shnm 'LO.LS( oqdrdms,
dc ax @lo*Ok*Pys*Do*Hkl*Sh-

F`qmds bnllnmkx enqlr hchnak`rshb onqogxqn,
ak`rsr '/-4,1-2 ll hm ch`ldsdq( ̀ mc rnldshldr bnl,
oqhrdr to sn 3/ $ ne sgd qnbj unktld- Sgd bnqdr ne
sgd onqogxqnak`rsr `qd trt`kkx qhbg hm hmbktrhnmr
'qtshkd `mc `loghankd(- Hm sgd o`qskx qdok`bdc ld,
s`dbknfhsdr sgd f`qmds onqogxqnak`rsr ̀ qd rtqqntmc,
dc ax sghm g`kn ne aktd,fqddm ̀ loghankd 'ehf- 0(- Sgd
dwsdmcdc qdsqnfq`cd bg`mfdr b`trdc sns`k qdok`bd,
ldms ne sgd f`qmds ax ehmd,fq`hmdc `ffqdf`sdr ne
@lo*Do*Psy*Ok- Sgd f`qmdsr eqnl sgd rstchdc
lds`dbknfhsdr rgnv sxohb`kkx oqnfq`cd ynm`shnm 'Oxq

Ehf- 0- F`qmds onqogxqnak`rs 'Fqs( rtqqntmcdc ax ` sghm
g`kn ne aktd,fqddm `loghankd '@lo(

GEOSCIENCES  2006



075

hmbqd`rdr+ Fqr ̀ mc Rodr cdbqd`rd eqnl bnqd sn qhl(-
Sgd Ed bnmsdms hr qdk`shudkx bnmrs`ms nq rgnvr onnqkx
cdudknodc oqnfq`cd ynm`shnm- Lm dmqhbgldms hm sgd
qhl ̀ qd`r hr nardqudc+ snn-

Bkhmnoxqnwdmd 'Nlo( hr nardqudc hm sgd l`sqhw ne
sgd qnbjr adhmf o`qskx nq bnlkdsdkx qdok`bdc ax rxl,
okdbshshb hmsdqfqnvsgr ne bkhmnoxqnwdmd*ok`fhnbk`rd
'ehf- 1(- Lhbqnoqnad `m`kxrdr xhdkc nlog`bhsdr vhsg
i`cdhsd bnmsdmsr q`mfhmf eqnl 1/-77,40-78 lnkd $-
Sgdqd ̀ qd svn lnqognknfhb`k sxodr ne rxlokdbshsdr
`qntmc sgd nlog`bhsd bqxrs`kr- Sgd ehqrs sxod hr qdo,
qdrdmsdc ax ehmd,fq`hmdc sghm rxlokdbshsd+ cdudknodc
hlldch`sdkx ̀ knmf sgd anqcdq ne sgd nlog`bhsd bqxr,
s`k- Etqsgdq ̀ v`x eqnl sgd bqxrs`k qhl sgd rxlokdb,
shsd adbnldr bn`qrdq l`jhmf sgd rdbnmc sxod- Vd
rtffdrs sg`s sgd rxlokdbshsd enql`shnm snnj ok`bd ̀ esdq
sgd lncdk oqnonrdc ax In`mmx ds `k- '0888( `mc hr
qdk`sdc sn sdlodq`stqd ̀ mc oqdrrtqd cdbqd`rhmf- Sgd
oxqnwdmd hm sgd rxlokdbshsdr hr dmqhbgdc hm Ic '03-57,
18-20$( ̀ r ̀  qdrtks eqnl nlog`bhsd aqd`jcnvm tm,
cdq qdk`shudkx ghfg oqdrrtqd- Sgdqd ̀ qd mn bnlonrh,
shnm`k chedqdmrdr adsvddm sgd oxqnwdmdr eqnl sgd ehmd,
fq`hmdc ̀ mc sgd bn`qrdq rxlokdbshsdr-

Qtshkd hr nardqudc `r hmbktrhnmr hm sgd f`qmds
onqogxqnak`rsr nq `r eq`fldmsr sg`s `qd o`qskx qd,
ok`bdc ax hkldmhsd ̀ mc shs`mhsd-

Sgd qdsqnfq`cd lhmdq`k ̀ rrdlak`fd hr qdoqdrdms,
dc ax ̀ loghankd+ ok`fhnbk`rd+ pt`qsy ̀ mc dohcnsd-

Sgd ̀ loghankd bnmsdms hmbqd`rdr oqnonqshnm`kkx
sn sgd cdfqdd ne qdsqnfq`cd bg`mfdr hm sgd lds`d,
bknfhsdr- Sghr lhmdq`k enqlr ̀  sghm g`kn 'aktd,fqddm
hm bnknq `mc vhsg o`qf`rhshb bnlonrhshnm( `qntmc
sgd f`qmds onqogxqnak`rsr 'ehf-0( nq bnloqhrdr lnqd
sg`s 4/ $ ne sgd qnbj hm sgd bnlokdsdkx qdsqnfq`cd
qdok`bdc lds`dbknfhsdr- Hm sgd rdbnmc b`rd sgd ̀ l,
oghankd enqlr k`qfd onqogxqnak`rsr vhsg rxlokdbshshb
hmsdqfqnvsgr vhsg ok`fhnbk`rd ̀ mc g`r bnlonrhshnm
ne dcdmhsd,l`fmdrhngnqmakdmcd vhsg sq`mrhshnm sn
`bshmnkhsd- Nbb`rhnm`kkx sgd bdmsq`k o`qsr ne sgdrd

bqxrs`kr `qd aqnvmhrg hm bnknq 'edqqno`qf`rhsd( `mc
sgd qhlr `qd aktd,fqddm- Sgd `loghankd hmbktrhnmr
hm sgd f`qmds onqogxqnak`rsr `qd o`qf`rhsd ats sgdx
g`ud sgd ghfgdrs Lf.'Lf*Ed1*( q`shn '/-63,/-75(- Hm
sghr b`rd sgdx `qd `rrnbh`sdc vhsg Ok '`kahsd,nkhfn,
bk`rd( * Psy * Bow 'chnorhcd,`tfhsd( * Now 'bkhmndm,
rs`shsd( 'ehf- 2(- Vd hmsdqoqds sghr ̀ rrnbh`shnm ̀ r aqd`j,
cnvm oqnctbs eqnl sgd enqldq l`fl`shb ̀ rrdlak`fd
ne sgd qnbjr-

Lhmdq`kr ne sgd dohcnsd fqnto- Ynhrhsd eqnl sgd
GO `rrdlak`fd enqlr onqogxqnak`rsr vhsg WByn<
/-8/2,/-872- Sgd qdsqnfq`cd lhmdq`kr ne sgd dohcnsd
fqnto ̀ qd nardqudc nmkx hm sgd bnlokdsdkx ̀ logha,
nkhydc lds`dbknfhsdr ̀ mc ̀ qd qdoqdrdmsdc ax svn che,
edqdms lnqognknfhb`k sxodr- Sgd ehqrs nmd hr entmc ̀ r
k`qfd qdrnqadc onqogxqnak`rsr 'WDo</-26,/-25( rtq,
qntmcdc ax `loghankd- Sgd rdbnmc sxod hr qdoqd,
rdmsdc ax rl`kk hchnak`rshb onqogxqnak`rsr 'WDo</-16,
/-25( ehkkdc vhsg wdmnak`rhb hmbktrhnmr ne ok`fhnbk`rd+
vghbg knnj khjd rxlokdbshshb hmsdqfqnvsgr- Hm sghr b`rd
sgd ̀ ci`bdms ok`fhnbk`rd fq`hmr ̀ qd ehkkdc vhsg pt`qsy
hmbktrhnmr+ snn-

Sgd ok`fhnbk`rd eqnl ansg sgd l`sqhw `mc sgd
ok`fhnbk`rd,`loghankd hmsdqfqnvsgr hr qdk`shudkx dm,
qhbgdc hm @m '@m16,3/( bnlo`qdc vhsg sgnrd eqnl sgd
rxlokdbshsdr '@m5,21(-

Sgd lds`dbknfhsdr eqnl sgd Hgshl`m Rqdcm` Fnq`
g`ud l`hmkx a`r`kshb bnlonrhshnm- Sgdqd ̀ qd mn rhf,
mhehb`ms cheedqdmbdr hm sgd bgdlhb`k bnlonrhshnm
adsvddm sgd lds`dbknfhsdr vhsg rxlokdbshsdr ̀ mc sgd
bnlokdsdkx ̀ loghankhydc qnbjr- Nmkx sgd J1N*M`1N
bnmsdmsr ̀ qd qdk`shudkx knvdq hm sgd k`ssdq- Sgd rstc,
hdc qnbjr g`ud chrshmbs sgnkdhhshb bnlonrhshnm 'ehf-3(
vhsg sgd bnlokdsdkx ̀ loghankhydc lds`dbknfhsdr ad,
hmf qdk`shudkx dmqhbgdc nm LfN- Nm sgd Sh1N,Yq chr,
bqhlhm`ms ch`fq`l 'Od`qbd+ 0871( sgdx okns hm sgd
ehdkc ne sgd LNQ a`r`ksr-

Sgd drshl`sdc O,S bnmchshnmr ne GO lds`lnq,
oghrl `qd hm sgd q`mfd 05-14,1/-1 ja`q 'trhmf sgd

Ehf-1- Qdkhbr ne nlog`bhsd 'Nlo( qdok`bdc ax
oxqnwdmd*ok`fhnbk`rd rxlokdbshsdr 'Rx(

Ehf- 2- ARD hl`fd ne @lo*Ok*Now*Bow*Ok hmbktrhnm
hm f`qmds 'Fqs( onqogxqnak`rs
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fdna`qnldsdq ne Gnkk`mc '0872(- Sgd O u`ktdr `qd
cdsdqlhmdc enq sgd 54/,64/ îÑ sdlodq`stqd hmsdqu`k+
adb`trd sgd oxqnwdmd,ok`fhnbk`rd rxlokdbshsd 'nl,

Ehf- 3- Sgnkdhhshb ur- B`,`kb`khmd rdqhdr chrbqhlhm`shnm
ch`fq`l 'Hquhmd ̀ mc A`q`f`q+ 0860(- Ehkkdc bhqbkdr – bnl,
okdsdkx `loghankhydc lds`dbknfhsdr vhsgnts nlog`bhsd:
Ehkkdc rpt`qdr – lds`dbknfhsdr vhsg nlog`bhsd ̀ mc rxl,
okdbshsdr-

og`bhsd aqd`jcnvm( enqlr ̀ anud 44/±4/ îÑ 'In`m,
mx ds `k-+ 0880(+ h-d- sgd sdlodq`stqd ne sgd dbknfhsd
e`bhdr v`r ghfgdq- Sgd sdlodq`stqd ne sgd GO lds`,
lnqoghrl hr 54/,58/ îÑ 'Fqs,Ow sgdqlnldsdq ne Dk,
khr `mc Fqddm '0868(- Sghr q`mfd hr nas`hmdc ax tr,
hmf f`qmds qhl,nlog`bhsd o`hqr- Ax trhmf f`qmds bnqd,
nlog`bhsd o`hqr sgd nas`hmdc sdlodq`stqd hr knvdq ,
45/,47/ îÑ- Ntq c`s` `qd bnlo`q`akd sn sgdrd ne
Ltj`r` ds ̀ k- '1//2( vghbg onhms sn 52/ îÑ- Sgd O,S
bnmchshnmr ne sgd qdsqnfq`cd ̀ loghankhsd e`bhdr lds`,
lnqoghrl ̀ qd hm sgd q`mfd 51/,54/ nB '@lo,Ok sgdq,
lnldsdq ne Aktmcx ̀ mc Gnkk`mc+ 088/( ̀ mc 5,7 ja`q
'@k,a`qnldsdq ne Ingmrnm ̀ mc Qtsgdqenqc+ 0878(-

Sgd drshl`sdc O,S bnmchshnmr ne sgd lds`lnq,
oghr+ snfdsgdq vhsg sgd sxod ne sgd lds`lnqoghrl ne
sgd gnrs qnbjr+ ̀ kknv rtffdrshmf sg`s sgd lds`dbknf,
hsdr eqnl sgd Hgshl`m Rqdcm` Fnq` adknmf sn sgd knv,
sdlodq`stqd sxod ne dbknfhsdr hm sgd rdmrd ne Atbgdq
`mc Eqdx '0883(- Sgd GO lds`lnqoghrl v`r enk,
knvdc ax md`qkx hrnsgdql`k cdbnloqdrrhnm ̀ mc lds`,
lnqoghrl tmcdq ̀ loghankhsd e`bhdr bnmchshnmr- Sgd
nlog`bhsd aqd`jcnvm nbbtqqdc `s qdk`shudkx ghfg
oqdrrtqd '00,03 ja`q+ b`kbtk`sdc nm sgd a`rhr ne ghfg
M` bnmsdms hm sgd rxlokdbshshb oxqnwdmdr(-
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Ìåòàåêëîãèòè îò Ñðåäíà ãîðà – ïåòðîëîæêè îñîáåíîñòè
è Ð-Ò õîä íà åâîëþöèÿ
Ôèëèï Ìà÷åâ, Áîðÿíà Áîðèñîâà, Ëóòö Õåõò

Ðåçþìå. Àìôèáîëèòèçèðàíèòå â ðàçëè÷íà ñòå,
ïåí ìåòàåêëîãèòè â Èõòèìàíñêà Ñðåäíà ãîðà ñà
óñòàíîâåíè çà ïúðâè ïúò îò Äèìèòðîâà è Áåë,
ìóñòàêîâà '0871(- Ïðåäìåò íà íàñîÿùåòî èçñëåä,
âàíå ñà ìåòåêëîãèòèòå+ ðàçêðèâàùè ñå ïîä ôîð,
ìàòà íà ìàëêè èçîëèðàíè òåëà ñðåä àìôèáîëè,
òè+ áèîòèòîâè è äâóñëþäåíè øèñòè+ ìèãìàòèçè,
ðàíè ãíàéñè è àñîöèèðàùè ñ òÿõ ñåðïåíòèíèçè,
ðàíè óëòðàìàôèòè ïî ñåâåðíèÿ ñêëîí íà âð-
Åëåäæèê â ðàéîíà íà õ- Øèíäàð-

Óñòàíîâåíè ñà äâà ðàâíîâåñíè ìèíåðàëíè
ñúñòàâà9

0( Âèñîêîáàðè÷åí 'GO( – ãðàíàò '÷åñòî ñ êî,
ðîíà îò ñèíüîçåëåí àìôèáîë(*îìôàöèò 'âèíàãè
ñúñ ñèìïëåêòèòîâà îáâèâêà îò ìîíîêëèíåí ïè,
ðîêñåí è ïëàãèîêëàç(*öîèçèò*ðóòèë è

1( Óìåðåíîáàðè÷åí 'ÌÒ.ÌÐ( – àìôèáîë*ïëà,
ãèîêëàç*åïèäîò,êëèíîöîèçèò*êâàðö*èëìåíèò
*òèòàíèò-

Ïðîòîëèòèòå íà ìåòàåêëîãèòèòå ñà ñóáàëêàë,
íè áàçè÷íè ìàãìàòè÷íè ñêàëè ñ ïîä÷åðòàí òî,
ëåèòîâ òðåíä íà äèôåðåíöèàöèÿ- Ãåîõèìè÷íèòå
èì îñîáåíîñòè ïîêàçâàò ñðîäñòâî ñ áàçàëòèòå îò
ÑÎÕ 'LNQA( è îñòðîâíî,äúãîâèòå òîëåèòè- Ð,Ò
óñëîâèÿòà íà ìåòàìîðôèçìà â åêëîãèòîâ ôàöèåñ
ñà â ðàìêèòå íà  54/–56/°Ñ è Ð 05–1/ ja`q- Ïî
ñâîèòå õàðàêòåðèñòèêè ìåòàåêëîãèòèòå îò Èõòè,
ìàíñêà Ñðåäíà ãîðà ìîæå äà áúäàò îòíåñåíè êúì
íèñêîòåìïåðàòóðíèòå åêëîãèòè â ìèñúëà íà
Atbgdq % Eqdx '0883(-


