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Introduction

Sgd Odsqnbg`m ̀ mc Jkhrrtq` oktsnm ̀ qd dwonrdc hm sgd
bnqd ne sgd Adqjnuhsr` ̀ mshbkhmd+ RD–MD ne sgd Adqj,
nuhsr` snvm hm sgd Vdrsdqm A`kj`m- Trt`kkx sgdx ̀ qd
bnmrhcdqdc ̀ r o`qs ne sgd “Rs`q` Ok`mhm` B`kb,@kj`,
khmd Enql`shnm” 'Chlhsqnu+ 0848: Utsnu+ 0856+ 0857:
Lhqbgdu`+ Udymdu+ 0858: Chlhsqnu`+ @qm`tcnu`+
0866(- A`rdc nm rnld odbtkh`qhshdr ne sgd Jkhrrtq`
fq`mhsd `mc sgd qdk`shnmrghor sn sgd rtqqntmchmf
ghfg,fq`cd lds`lnqoghb qnbjr M `mc MV ne sgd
uhkk`fd ne Atqyx` 'enqldq b`kkdc Jkhrrtq`( G`xcnt,
snu ds `k- '0868+ 0881( b`ld sn sgd bnmbktrhnm sg`s
ansg tmhsr `qd o`qs ne sgd ch`sdbshsdr ne sgd Atqyx`
lhfl`shshb bnlokdw vhsg ̀  oqna`akd B`laqh`m ̀ fd
'B`qqhf`m ds `k-+ 1//2(- Gdqd vd oqdrdms mdv ehdkc+
fdnbgdlhb`k ̀ mc hrnsnod,fdnbgqnmnknfhb`k c`s` enq
ansg oktsnmr vhsg sgd `hl sn tmcdqrs`mc sgdhq fdn,
sdbsnmhb onrhshnm+ fdmdq`shnm ̀ mc qdk`shnmrghor-

Geological setting and sampling

Sgd onrhshnm ne Jkhrrtq` fq`mhsd hr cdehmdc ax ` rxr,
sdl ne e`tksr rsqhjhmf MD 4/–44° ̀ mc MV 21/–23/°+
vghbg vdqd qd`bshu`sdc rdudq`k shldr 'L`khmnu ds ̀ k-+
1//3(- Sgd fq`mhsd hr ehmd,+ ldchtl, `mc bn`qrd,
fq`hmdc+ nesdm odfl`shsd,khjd- Trt`kkx hm sgd l`q,
fhm`k o`qsr sn sgd ogxkkhsdr ̀ mc ch`a`rdr ne sgd Adqj,
nuhsr` fqnto 'G`xcntsnu ds `k-+ 0868( sgdx fds onq,
ogxqhshb `mc hm sgd ehdkc hs hr udqx cheehbtks sn chrshm,
fthrg sgdrd onqogxqhshb o`qsr eqnl sgd onqogxqx u`,
qhdshdr ne sgd Odsqnbg`m oktsnm- Vghsd `okhshb udhmr
bqnrr bts sgd ancx hm rnld ok`bdr-

Sgd l`hm qnbj,enqlhmf lhmdq`kr ̀ qd ok`fhnbk`rd
'`kahsd,nkhfnbk`rd(+ J,edkcro`q+ pt`qsy+ gnqmakdmcd+
ahnshsd ̀ mc ltrbnuhsd+ ̀ mc sgd ̀ bbdrrnqhdr – yhqbnm+
lnm`yhsd ̀ mc l`fmdshsd- Sgd rsqtbstqd ne sgd fq`m,

hsd hr ghohchnlnqoghb sn fq`mnak`rshb- Cdrohsd nm sgd
rtqe`bd sgd fq`mhsdr knnj kdtbnbq`shb `mc `logha,
nkd,eqdd 'Chlhsqnu+ 0821: Utsnu+ 0856–0857: Lhqbgd,
u`+ Udymdu+ 0858: Chlhsqnu`+ @qm`tcnu`+ 0866( hm
eqdrg r`lokdr eqnl anqdgnkdr- L`khmnu ds ̀ k- '1//3(
cdrbqhad lnqd sg`m 4$ ne fqddm gnqmakdmcd+ sgd k`s,
sdq trt`kkx qdbqxrs`kkhrdc hm rsqtbstq`kkx bnmsqnkkdc
ehrrtqdr.eq`bstqdr- @bbnqchmf sn sgd bk`rrhehb`shnm
ch`fq`l ne Odbbdqhkkn `mc S`xknq '0865( sgd eqdrg
qnbjr ne sgd Jkhrrtq` oktsnm adknmf sn sgd ghfg,J
fq`mhsdr+ vgdqd`r vd`sgdqdc r`lokdr khd hm sgd ehdkcr
ne mnql`k fq`mhsdr ̀ mc ghfg,J fq`mnchnqhsdr-

Sgd Odsqnbg`m oktsnm hr ` bnlokdw ancx+ athks
to ax f`aaqnhb sn fq`mhshb qnbjr vhsg ` oqdu`hkhmf
chrsqhatshnm ne sgd `bhc `mc hmsdqldch`sd u`qhdshdr-
@bbnqchmf sn G`xcntsnu '0868( `mc G`xcntsnu ds
`k- '0881( hs hr enqldc hm ` udqshb`k l`fl` eddcdq
rsqtbstqdr+ hm sgd bqnrr `qd` ne sgd D–V rhst`sdc
U`qhrb`m Rs`q` ok`mhm` sdbsnmhb adks `mc ̀  odqodm,
chbtk`q M–R e`tks- Sgd l`fl`shb rtbbdrrhnm qdrtks,
dc eqnl oqnknmfdc l`fl` qdokdmhrgldms- Sgd okt,
snm hr lds`ktlhmntr vhsg b`kb,`kj`khmd ̀ mc ghfg,J
b`kb,`kj`khmd `eehmhsx- L`ehb l`fl`shb dmbk`udr
'LLD( `qd bg`q`bsdqhrshb ed`stqd ne sgd Odsqnbg`m
oktsnm hm sgd ntsbqnor mnqsg ne Ro`msbgdusrh uhkk`fd-
Sgd LLD qdud`k sq`mrhshnm`k bnlonrhshnm adsvddm
sgd f`aaqnhb ̀ mc fq`mhsnhc l`fl`- Sgdx g`ud rhl,
hk`q bnlonrhshnm khjd sgd fq`mhsnhcr ne sgd Odsqnbg`m
oktsnm+ ats cheedqdms oqnonqshnm ne sgd l`hm qnbj,
enqlhmf lhmdq`kr- Ehdkc+ odsqnfq`oghb ̀ mc fdnbgdl,
hb`k c`s` enq sgd dmbk`udr ̀ mc sgd l`hm qnbj u`qhds,
hdr fhud duhcdmbd enq oqnbdrrdr ne l`fl` lhmfkhmf
`mc lhwhmf+ ̀ cchshnm`k sn sgd mnql`k @EB oqnbdrr,
dr 'S`bgdu` ds ̀ k-+ sghr unktld(-

A`rdc nm ehdkc nardqu`shnmr sgd shld qdk`shnmrghor
adsvddm sgd Jkhrrtq` ̀ mc Odsqnbg`m oktsnmr ̀ qd mns
bkd`q+ ̀ r sgd bnms`bsr ̀ qd sdbsnmhb 'MD eqnl Atqyx`(+

GEOSCIENCES  2006



111

bnudqdc ax vd`sgdqdc rdchldmsr ̀ mc rnhk+ nq sgd okt,
snmr ̀ qd rdo`q`sdc ax sgd gnrs qnbjr- Sgd gnrs D`qkx
O`kdnynhb 'B`qqhf`m ds `k-+ 1//2: Odxsbgdu`+ unm
Pt`cs+ 1//3( ogxkkhsdr ̀ mc ch`a`rdr ne sgd Adqjnuhs,
r` fqnto ̀ qd bnms`bs lds`lnqognrdc- Sgd Odsqnbg`m
oktsnm hr nudqk`hm ax Ldrnynhb rdchldmsr- Hrnsnod
c`shmf ne B`qqhf`m ds `k- '1//2( rtffdrsr `m `fd ne
`ants 4// L` enq sgd Jkhrrtq` fq`mhsd 'hm rhst RHLR
`m`kxrdr(- Bnmudmshnm`k T,Oa HC,SHLR ̀ mc hm rhst
K@,HBO,LR rstchdr ne yhqbnmr `mc lnm`yhsdr ax
L`khmnu ds `k- '1//3( nm sgd nsgdq rhcd `qftd enq `
B`qanmhedqntr `fd '218-6 ± 4-3 L`( ne fq`mhsd enq,
l`shnm-  Enq sgd fq`mnchnqhsdr ne sgd Odsqnbg`m okt,
snm B`qqhf`m ds `k- '1//4( qdbdmskx cdsdqlhmdc `m
`fd ne 2/3 ± 3 L`-

Hm oqdrdms rstcx vd trdc enq c`shmf r`lokdr eqnl
sgd onqogxqx Jkhrrtq` fq`mhsd '@uP025(+ gxaqhc f`a,
aqn `mc ` fq`mnchnqhsd ne Odsqnbg`m oktsnm eqnl `
pt`qqx M ne Ro`msbgdusrh uhkk`fd '@uP,060 ̀ mc @uP,
061+ qdrodbshudkx( `mc ` f`aaqn bqnoohmf nts M ne
Adqjnuhsr`+ vghbg ̀ bbnqchmf sn sgd oqdrdms fdnknfh,
b`k l`o 090// /// qdoqdrdmsr sgd ehqrs og`rd ne sgd
Odsqnbg`m oktsnm 'r`lokd @uP,084(- Sgd hrnsnod
`m`kxrdr `qd b`qqhdc nts `s sgd Hmrshstsd ne Hrnsnod
Fdnknfx `mc Lhmdq`k Qdrntqbdr+ DSG,Ytqhbg tr,
hmf ` oqdbhrd bnmudmshnm`k T,Oa,yhqbnm ̀ mc lnm`,
yhsd ldsgnc ̀ mc HC,SHLR 'Hrnsnod Chktshnm – Sgdq,
l`k Hnmhr`shnm L`rr Rodbsqnldsqx( sdbgmhptdr+ bnl,
ahmdc vhsg hm,rhst K@,HBO,LR `m`kxrdr ne ansg ̀ b,
bdrrnqhdr-

U-Pb isotope geochronology
and isotope tracing

Yhqbnmr ne r`lokd @uP,025 `qd l`hmkx aqnvmhrg+
sq`mro`qdms+ oqhrl`shb+ ̀ mc sgd lnm`yhsdr ̀ qd sq`mr,
o`qdms+ xdkknv,fqddm nq xdkknv,nq`mfd- Hm BK 'b`sg,
ncd ktlhmdrbdms( ̀ mc ARD 'a`bj rb`ssdqdc dkdbsqnm(
hl`fdr yhqbnmr rgnv l`fl`shb nrbhkk`snqx ynmhmf+
T,qhbg ntsdq o`qsr+ ̀ mc hm sgd rgnqsdq bqxrs`kr hmgdq,
hsdc bnqdr ̀ mc qdbqxrs`kkhydc o`qsr ̀ qd oqdrdms- Sghr
bnlokdw bnlonrhshnm qdekdbsr hm sgd chrbnqc`ms on,
rhshnm ne sgd ld`rtqdc yhqbnmr nm sgd Bnmbnqch` ch,
`fq`l 'ehf-0( `mc sgd ahffdq rb`ssdq ne sgd onhmsr-
Svn yhqbnmr ̀ mc svn lnm`yhsdr cdehmd ̀ m Toodq hm,
sdqbdos ̀ fd ne 206 ± 01 L`+ vghbg bnhmbhcdr qntfg,
kx vhsg sgd ̀ fd ne sgd dpthfq`mtk`q bn`qrd,fq`hm Jkhr,
rtq` fq`mhsd '218-6 ± 6-5 L`: L`khmnu ds ̀ k-+ 1//3(-
Sgd bnllnm nqhfhm ne ansg u`qhdshdr adbnld lnqd
bkd`q+ vgdm b`kbtk`shmf rdo`q`sdkx sgd yhqbnm `mc
qdrodbshudkx sgd lnm`yhsd ̀ fdr ne r`lokdr @uP,024
`mc @uP,025: hm sghr b`rd sgd `fd enq sgd yhqbnmr hr
221 ± 6 L` 'trhmf mns `aq`cdc fq`hmr( nq 23/-1 ±
3-4 L` 'trhmf `krn svn `aq`cdc bqxrs`kr( `mc 207-/
± 7-1 enq sgd lnm`yhsdr- @ksgntfg sgd shld cheedq,
dmbd hr mns rhfmhehb`ms+ xntmfdq lnm`yhsd ̀ fd bntkc
ad dwok`hmdc ax fdmdq`kkx k`sdq bqxrs`kkhy`shnm nq.`mc
knv,S gxcqnsgdql`k kd`c knrr-

Hm rhst K@,HBO,LR ̀ m`kxrdr ne yhqbnmr eqnl sgd
onqogxqhshb Jkhrrtq` fq`mhsd ̀ qd bnmrhrsdms vhsg bnm,
udmshnm`k ̀ fd c`s`- @ksgntfg nkcdq 'Knvdq O`kdnyn,

hb( bnqdr ̀ qd oqdrdms hm rnld ld`rtqdc yhqbnmr+ sgd
l`inqhsx ne sgd 1/5Oa.127T ̀ fdr ̀ qd B`qanmhedqntr vhsg
vdhfgsdc `udq`fd ne 213 ± 17 L`-

Ansg r`lokdr eqnl sgd Ro`msbgdusrh pt`qqx ne
Odsqnbg`m oktsnm `qd U`qhrb`m hm `fd+ ats xntmfdq
sg`m sgd Jkhrrtq` fq`mhsd- Sq`mro`qdms aqnvmhrg yhq,
bnmr ne sgd fq`mnchnqhsd '@uP,061( cdehmd ̀  chrbnq,
ch` khmd vhsg toodq hmsdqbdos `fd 2/7-1 ± 7-4 L`+
ats svn `hq,`aq`cdc yhqbnmr `qd bnmbnqc`ms `s 2/6
± 0 L` 'ehf- 1(-

Yhqbnmr ne r`lokd @uP,060 qdud`k rnld bg`q`b,
sdqhrshb ed`stqdr ne gxaqhc f`aaqnr+ `r sgdx `qd na,
rdqudc hm sgd Udkhbgjnun f`aaqn 'rntsgdqm o`qsr ne
Bdmsq`k Rqdcmnfnqhd 'Odxsbgdu` ds ̀ k-+ 1//4( – sgdx
`qd aqnvmhrg+ T,qhbg ̀ mc hm rteehbhdms pt`mshsx- Svn
ne sgd ld`rtqdc yhqbnmr `qd chrbnqc`ms+ vhsg kd`c

Ehf- 0- T,Oa bnmbnqch` ch`fq`l enq yhqbnmr ne r`lokdr
@uP024,B0 `mc @uP,025+ Jkhrrtq` fq`mhsd

Ehf- 1- T,Oa bnmbnqch` ch`fq`l enq yhqbnmr eqnl
fq`mnchnqhsd r`lokd @uP,061 ne sgd Odsqnbg`m oktsnm
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knrr+ vgdqd`r svn nsgdqr `qd bnmbnqc`ms ̀ s 2/1-6 ±
2-2 L` 'ehf- 2(-

Sgd f`aaqn ne Adqjnuhsr` hr rshkk mns oqdbhrd c`s,
dc+ `r sgdqd svn sxodr ne yhqbnmr ̀ qd nardqudc – sgd
ehqrs cdehmhmf ̀  Knvdq O`kdnynhb ̀ fd+ ̀ mc sgd rdbnmc
`klnrs bnmbnqc`s `s ~2/4 L`- Mns khjd sgd gxaqhc
f`aaqn eqnl sgd Ro`msbgdusrh pt`qqx+ yhqbnmr `qd
ro`qrd ̀ mc T,onnq-

Rntqbd bg`q`bsdqhrshbr ne sgd l`fl` ̀ qd hmedqqdc
eqnl sgd ε,Ge,yhqbnm u`ktdr+ bnqqdbsdc enq sgd ̀ fd ne
bqxrs`kkhy`shnm- Mnsdvnqsgx sgdx `qd onrhshud hm `kk
yhqbnmr `mc fhud duhcdmbd enq l`mskd hmektdmbd hm
sgd rstchdc qnbjr- Sgd ghfgdrs ε,Ge 'S( yhqbnm u`k,
tdr ̀ qd ld`rtqdc hm sgd f`aaqn r`lokdr 'qdrodbshud,
kx *4-/ `mc *3-1( `mc sgd Odsqnbg`m fq`mnchnqhsd
@uP,061 '*4-1(-

Discussion and conclusions

Jkhrrtq` ̀ mc Odsqnbg`m oktsnmr ̀ qd U`qhrb`m hm ̀ fd-
Sgdx g`ud B`,`kj`khmd ̀ eehmhsx ̀ mc qdud`k dpthfq`m,
tk`q ̀ mc onqogxqhshb sdwstqdr-

Jkhrrtq` oktsnm hr athks to nmkx ax `bhc qnbjr –
fq`mhsdr ̀ mc fq`mnchnqhsdr vhsg ̀ m `fd 221 ± 6 L`-
@ksgntfg sgd k`ssdq bnhmbhcdr vhsg sgd shld ne ghfg,
fq`cd lds`lnqoghrl hm Bdmsq`k Rqdcmnfnqhd a`rd,
ldms 'B`qqhf`m ds `k-+ 1//4( `mc kds tr rtoonrd sgd
r`ld ̀ fd ne lds`lnqoghrl ne sgd Atqyx` lhfl`shsd
bnlokdw+ sgd onrhshud ε,Ge yhqbnm u`ktdr ne sgd yhq,
bnmr rtffdrs lnqd bnlokhb`sdc fdmdq`shnm ne sgd
fq`mhsnhc l`fl` vhsg ` o`qshbho`shnm ne l`mskd
rntqbd-

T,Oa c`shmf ne sgd Odsqnbg`m oktsnm enkknvr sgd
hcd` ne G`xcntsnu ds ̀ k- '0881( enq oqnknmfdc l`f,
l` qdokdmhrgldms- Fq`mnchnqhsdr ̀ qd c`sdc ̀ s 2/6 ±
0 L`+ `mc sgd gxaqhc f`aaqn ne sgd Ro`msbgdusrh
pt`qqx `s 2/1-6 ± 2-2 L`- Hm sgd r`ld q`mfd hr sgd
`fd 2/3 ± 3 L`+ b`kbtk`sdc ax hm rhst RHLR c`shmf
ne B`qqhf`m ds `k- '1//4(- L`ehb l`fl`shb dmbk`udr
'LLD(+ ehdkc qdk`shnmrghor ne sgd a`rhb `mc `bhc
u`qhdshdr `mc bg`q`bsdqhrshb odsqnfq`oghb `mc
fdnbgdlhb`k ed`stqdr  fhud duhcdmbd enq oqnbdrrdr ne
l`fl` lhmfkhmf ̀ mc lhwhmf+ ̀ cchshnm`k sn sgd mnq,
l`k @EB oqnbdrrdr 'rdd ̀ krn S`bgdu` ds ̀ k-+ sghr unk,
tld(+ vgdqd`r sgd a`r`kshb l`fl` hmsqtcdc hm mns
etkkx rnkhchehdc fq`mhsnhc ltrg hm ` lhcckd.toodq
bqtrs l`fl` bg`ladq- Sgd onrhshud ε,Ge 'Ò( ne c`s,
dc yhqbnmr 'l`hmkx adsvddm *1 `mc *4( fhud duh,
cdmbd enq lhwdc bqtrs,l`mskd nqhfhm ne sgd l`fl`
`mc bnmehql sgd hcd` enq onrs,bnkkhrhnm`k sdbsnmhb
rdsshmf ne sgdhq fdmdq`shnm-
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ìàòåðèàëè â Áúëãàðèÿ- – Ñîôèÿ+ Òåõíèêà+ 250ñ-

Õàéäóòîâ+ È- 0868- Íàïðå÷íè ìàãìîïðîâîäÿùè ñòðóê,
òóðè ïðè ôîðìèðàíåòî íà ïëóòîíè÷íèòå òåëà â
Çàïàäíà Ñòàðà ïëàíèíà 'ïî ïðèìåðà íà Ïåòðî,
õàíñêèÿ ïëóòîí(- – Ãåîòåêò-+ òåêòîíîôèç- è ãåî,
äèíàì-+ 7–8+ 28–43-

Õàéäóòîâ+ È-+ Ñ- ßíåâ+ Ä- Òðîíêîâ+ Ò- Íèêîëîâ+ È-
Ñàïóíîâ+ Ï- ×óìà÷åíêî+ Ö- Öàíêîâ+ Ð- Äèìèòðîâà+
Í- Ïîïîâ- 0881- Ãåîëîæêà êàðòà íà Áúëãàðèÿ Ì
090// ///+ êàðòåí ëèñò Áåðêîâèöà – îáÿñíèòåë,
íà çàïèñêà- Õàéäóòîâ È- 'Ðåä-(- Ñîôèÿ+ ÊÃÌÐ+
„Ãåîëîãèÿ è ãåîôèçèêà“ ÀÄ+ 01/ ñ-

Ïåòðîõàíñêè è Êëèñóðñêè ïëóòîíè â Çàïàäíèÿ Áàëêàí:
âçàèìîîòíîøåíèÿ, in situ è êîíâåíöèîíàëíî U-Pb äàòèðàíå
íà öèðêîíè/ìîíàöèòè è èçîòîïíè õàðàêòåðèñòèêè
Èðåíà Ïåé÷åâà, Àëáðåõò ôîí Êâàäò, Îãíÿí Ìàëèíîâ, Åëåíà Òà÷åâà, Ðîñåí Íåäÿëêîâ

Ðåçþìå. Ïåòðîõàíñêèÿò è Êëèñóðñêèÿò ïëóòîí
ñå ðàçêðèâàò â ÿäêàòà íà Áåðêîâñêàòà àíòèêëè,
íàëà â Çàïàäíèÿ Áàëêàí- Îáèêíîâåíî ñå ðàçãëåæ,
äàò êàòî ÷àñò îò „Ñòàðîïëàíèíñêàòà êàëöèåâî,
àëêàëíà ôîðìàöèÿ“+ íî ñúùåñòâóâàò è ìíåíèÿ+
÷å Êëèñóðñêèÿò ãðàíèò å äèàòåêòèò îò äîëíîïà,
ëåîçîéñêèÿ Áúðçèéñêè ìèãìàòèòîâ êîìïëåêñ- Â
íàñòîÿùîòî èçñëåäâàíå ñå ïðåäñòàâÿò íîâè ïî,
ëåâè+ ãåîõèìè÷íè è èçîòîïíî,ãåîõðîíîëîæêè äàí,
íè çà äâàòà ïëóòîíà+ ñ öåë äà ñå ðàçáåðàò òÿõíà,
òà ãåîëîæêà ïîçèöèÿ+ ãåíåðèðàíå è âçàèìîîòíî,
øåíèÿ- Çà äàòèðàíå ñà èçïîëçâàíè îáðàçöè îò
ïîðôèðíàòà ðàçíîâèäíîñò íà Êëèñóðñêèÿ ãðà,
íèò '@uP025(+ ãðàíîäèîðèò è õèáðèäíî ãàáðî îò
Ïåòðîõàíñêèÿ ïëóòîí â êàðèåðàòà ïðè ñ- Ñïàí,
÷åâöè '@uP,061 è @uP,060(+ êàêòî è ãàáðî+ ðàç,
êðèâàùî ñå íåïîñðåäñòâåíî Þ îò ãð- Áåðêîâè,
öà+ ðàçãëåæäàíî äîñåãà êàòî ïúðâà ôàçà íà Ïåò,
ðîõàíñêèÿ ïëóòîí-

Äâàòà èçñëåäâàíè ïëóòîíà ñà ñ Âàðèñòêà
âúçðàñò- Òå ïðèíàäëåæàò êúì êàëöèåâî,àëêàëíà,
òà ìàãìåíà ñåðèÿ è èìàò êàêòî ðàâíîìåðíîçúð,
íåñòè+ òàêà è ïîðôèðíè ðàçíîâèäíîñòè-

Êëèñóðñêèÿò ïëóòîí å èçãðàäåí ñàìî îò êè,
ñåëè ñêàëè – ãðàíèòè è ãðàíîäèîðèòè ñ âúçðàñò
221 ± 6 L`- Âúïðåêè ÷å ïîñëåäíàòà ñúîòâåòñòâà
íà âðåìåòî íà âèñîêîñòåïåíåí ìåòàìîðôèçúì
âúâ ôóíäàìåíòà íà Öåíòðàëíîòî Ñðåäíîãîðèå
'B`qqhf`m ds `k-+ 1//4(+ è ñëåäîâàòåëíî ïîäîáíà

âúçðàñò ìîæå äà ñå ïðåäïîëîæè è çà ìåòàìîð,
ôèçìà íà Áúðçèéñêèÿ ìèãìàòèòîâ êîìïëåêñ+
ïîçèòèâíèòå ñòîéíîñòè íà ε,Ge 'Ò( íà äàòèðà,
íèòå öèðêîíè ïðåäïîëàãà ïî,ñëîæåí ìåõàíèçúì
íà ãåíåðèðàíå íà ãðàíèòîèäíàòà ìàãìà ñ ó÷àñ,
òèå è íà ìàíòèåí èçòî÷íèê-

T,Oa äàòèðàíå íà Ïåòðîõàíñêèÿ ïëóòîí ïîä,
êðåïÿ èäåÿòà íà Õàéäóòîâ è äð- '0881( çà ïðîäúë,
æèòåëíî ïîñòúïâàíå íà ìàãìè- Ãðàíîäèîðèòèòå
ñà ñ âúçðàñò 2/6 ± 0 L`+ à õèáðèäíîòî ãàáðî îò
êàðèåðàòà ïðè Ñïàí÷åâöè å äàòèðàíî êàòî êàòî
2/1-6 ± 2-2 L`- Â ñúùèÿ èíòåðâàë å è âúçðàñòòà
íà ãðàíîäèîðèòèòå 2/3 ± 3 L`+ ïîëó÷åíà ñ hm rhst
RHLR ìåòîä îò B`qqhf`m ds ̀ k- '1//4(- Ìàôè÷íèòå
ìàãìåíè âêëþ÷åíèÿ 'ÌÌÂ(+ ïîëåâèòå è âðåìåâè
âçàèìîîòíîøåíèÿ íà áàçè÷íèòå è êèñåëè ðàçíî,
âèäíîñòè+ è õàðàêòåðíèòå ïåòðîãðàôñêè è ãåî,
õèìè÷íè îñîáåíîñòè íà ÌÌÂ 'âèæ ñúùî Òà÷åâà
è äð-+ òîçè ñáîðíèê(+ äàâàò îñíîâàíèå äà ñå ïðåä,
ïîëîæè+ ÷å îáðàçóâàíåòî èì å ðåçóëòàò íå ñàìî
íà äèôåðåíöèàöèÿ è ôðàêöèîíèðàíå íà ïúðâî,
íà÷àëíà áàçè÷íà ìàãìà+ íî è íà ïðîöåñè íà ñìåñ,
âàíå íà ìàãìè+ êàòî âèñîêîòåìïåðàòóðíàòà áà,
çè÷íà ìàãìà å èíòðóäèðàíà â åäíà ïî,ñòóäåíà
êèñåëà òîïèëêà â ìàãìåíà êàìåðà â ãîðíàòà êîðà-
Ïîçèòèâíèòå ñòîéíîñòè íà ε,Ge 'Ò( â öèðêîíèòå
'îñíîâíî â èíòåðâàëà *1 äî *4( ïîòâúðæäàâàò
êîðîâî,ìàíòèéíèÿ èì ïðîèçõîä âúâ âåðîÿòíà
ïîñò,êîëèçèîííà òåêòîíñêà îáñòàíîâêà-


