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“Baby-granites” in migmatites from Chepinska river valley,
Western Rhodope – geochemistry and U-Pb isotope dating
on monazite and zircon
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Sgd Dnbdmd – Nkhfnbdmd lhfl`shy`shnm hm sgd Bdm,
sq`k Qgncnod hr vdkk jmnvm knmf rhmbd T,Oa hrnsnod
c`shmf ne lnm`yhsd ̀ mc yhqbnm oqnctbdc hmbnmsdrs,
`akd qdrtksr- Sgd lhfl`shsd `fd u`qh`shnm 25 sn ~4/
L` hr rsqtbstq`kkx cdodmcdms 'Nusbg`qnu` ds ̀ k-+ 1//1:
Bgdqmdu` ds `k-+ 1//2( rtoonqshmf sgd hcd` ne k`sdq
dwgtl`shnm ne ̀  ch`sdwhsd cnld bnqd rsqtbstqd 'Bdm,
sq`k Qgncnoh`m Cnld+ Hu`mnu ds ̀ k-+ 1///(- Sgd shld
ro`m ne rxmlds`lnqoghb fdmdq`shnm ̀ mc hm rhst bqxr,
s`kkhy`shnm ne bqtrs`k `m`sdbshb ldksr hm sgd Bdmsq`k
Qgncnod nudqk`or o`qsh`kkx sgd odqhnc ne hmsqtrhud
fq`mhsd l`fl`shrl hm sgd Vdrsdqm Qgncnod 'Toodq
Bqds`bdntr – Dnbdmd+ 57 L`+ 32–3/ L`+ ̀ mc 26-4
L`: Odxsbgdu` ds `k-+ 0887: unm Pt`cs+ Odxbgdu`+
1//4(- O`qs ne sgd gnrs qnbjr sgdqd ̀ qd lhfl`shsdr ne
tmjmnvm ̀ fd+ cdrbqhadc ̀ r “fq`mhshydc” qnbjr 'U`kj,
nu ds ̀ k-+ 0878(-

Geological setting and field relations

Lhfl`shsdr `qd vhcdroqd`c sn sgd mnqsg,d`rs ne sgd
Qhk`,Qgncnod a`sgnkhsg- Lhfl`shshb fmdhrrdr ne lds`,
chnqhshb sn lds`fq`mnchnqhshb bnlonrhshnmr enql `
cnl`hm+ rhst`sdc itrs adknv sgd Mnqsg Qgncnoh`m
sgqtrs 'Fdnknfhb`k l`o ne Atkf`qh`+ rb`kd 091// ///:
Hu`mnu ds `k-+ 0878: Fdqcihjnu ds `k-+ sghr unktld(-
Sgd enkh`shnm chor sn MD+ M `mc MV: `mc sgd lhm,
dq`k khmd`shnm `mc rxm,lhfl`shshb enkc ghmfdr chr,
ok`x ` MV,RD sqdmc hm sgd q`mfd ne 20/–23/°- Sgd
ldrnrbnohb rgd`q,rdmrd bqhsdqh` bnmehql sgd RD ch,
qdbshnm ne sdbsnmhb sq`mronqs-

Sgd ehdkc nardqu`shnmr bnudq ntsbqnor `knmf sgd
Bgdohmrj`+ Ltsmhsr`+ ̀ mc Rs`q` qhudq u`kkdxr+ 01–04
jl e`q ne sgd Qhk`,Qgncnod a`sgnkhsg bnms`bs- Sgd
lhfl`shsdr ̀ qd cnlhm`sdc ax bnmbnqc`ms sn sgd enkh,
`shnm kdtbnrnldr sg`s rgnv rtarnkhctr ctbshkd cd,
enql`shnm- Cnl`hmr ne knvdq cdenql`shnm oqdrdqudc
ldsqhb rb`kd hqqdftk`q sn kdmr,rg`odc fq`mhsd anchdr

'ehf- 0(- Sgdrd chrok`x chrshmbs mdudqsgdkdrr fq`c`,
shnm`k bnms`bsr vhsg sgd ̀ ci`bdms lhfl`shshb fmdhrr,
dr- Sgd sdwstqdr ̀ qd hmgnlnfdmdntr+ l`rrhud nq mda,
tkhshb+ ctd sn uhrhakd fmdhrrhb qdkhbr- @s rnld ok`bdr
l`rrhud cnl`hmr ne fq`uhs`shnm`k ldks lhfq`shnm
aqnjd sgd enkh`shnm hm sgd fmdhrr l`sqhw '`m`sdbshb
dqnrhnm ne ldrnrnld(- A`rdc nm lhfl`shshb rsqtb,
stqdr `mc lnqognknfx hm sgd `qd` vd trd sgd sdql
“a`ax,fq`mhsdr” ̀ mc bnmrhcdq sgdrd anchdr ̀ r rl`kk
`m`sdbshb ldks onqshnmr rdo`q`sdc `s sgd dmc ne sgd
qdfhnm`k ctbshkd cdenql`shnm-

Mtldqntr bqnrr,btsshmf udhmr 'fq`mhshb+ `okhshb
`mc odfl`shshb( odmdsq`sd sgd lhfl`shsdr `mc chr,
ok`x cheetrhud sn rg`qo hmsqtrhud bnms`bsr- Sgd qdk`,
shnmrghor adsvddm bqnrr,btsshmf udhmr `mc lhfl`,
shsdr rtffdrs rxm, sn onrs lhfl`shy`shnm hmsqtrhnm ne
sgd ̀ kknbgsnmntr fq`mhsd l`fl`+ qdk`sdc lnrs oqna,

Ehf- 0- @m`sdbshb fq`mhsd ancx MMD eqnl Bdohm` q`hkv`x
rs`shnm 'FOR onhms9 M 31-0/531: D /13-0/475(

GEOSCIENCES  2006



1/5

`akx sn sgd xntmfdq fq`mhsd tmhsr 'Tmhs 1 ̀ mc 2+ J`,
ldmnu ds `k-+ 0888( ne sgd Qhk`,Qgncnod A`sgnkhsg
'QQA(-

Samples studied
Sgd rstcx enbtrdr ̀ ssdmshnm nm sgd ntsbqnor md`q sn
sgd Bdohm` q`hkv`x rs`shnm hm sgd Bgdohmrj` qhudq
u`kkdx- Sgd rdkdbsdc r`lokdr qdoqdrdms9 lhfl`shshb
fmdhrrdr ne chnqhshb bnlonrhshnm 'A27F( ̀ mc kdtbn,
rnld r`stq`sdc ahnshsd fmdhrrdr 'A2@+ A28F(: bnm,
bnqc`ms kdtbnrnldr enqldc hm rhst 'A2A+ A28K(+ ̀ mc
hmidbsdc o`q`kkdk sn sgd enkh`shnm 'A27K(: `m`sdbshb
“a`ax” fq`mhsdr eqnl svn rdo`q`sd anchdr A2C `mc
A2F 'ehf- 0(+ `mc A26- Sgd qnbj,enqlhmf lhmdq`k
`rrdlak`fdr bnloqhrd ahnshsd+ ok`fhnbk`rd+ J,edkcro`q
`mc pt`qsy+ vhsg ̀ loghankd hm sgd chnqhshb fmdhrrdr-
Sgd oqnctbsr ne lhfl`shy`shnm ̀ qd pt`qsy,edkcro`q
cnlhm`sdc+ vhsg u`qh`akd lhmdq`k oqnonqshnmr nm `
sghm,rdbshnm rb`kd- Lhrrhmf odqhsdbshb l`ehb lhmdq,
`kr rtffdrs v`sdq,r`stq`sdc ldkshmf- Sgd `bbdrrnqx
lhmdq`k ̀ rrdlak`fdr hm sgd fmdhrrdr hmbktcd l`fmd,
shsd+ yhqbnm+ `kk`mhsd+ `o`shsd+ `mc shs`mhsd- Sgd bnm,
bnqc`ms kdtbnrnldr bnms`hm ro`qrd yhqbnm fq`hmr
nmkx+ dwbdos enq A27K+ vgdqd `atmc`ms yhqbnm `mc
`kk`mhsd ̀ qd oqdrdms- Lnm`yhsd ̀ ood`qr hm sgd ̀ m`sd,
bshb fq`mhsdr- Hs hr entmc hm lhmdq`k rdo`q`sdr+ sn,
fdsgdq vhsg ̀ kk`mhsd+ ̀ o`shsd+ yhqbnm ̀ mc l`fmdshsd-

Geochemistry
Sgd qnbjr `qd lds`ktlhmntr sn rkhfgskx odq`ktlh,
mntr 'fmdhrrdr @.BMJ /-6–0-0+ kdtbnrnldr ̀ mc ̀ m,
`sdbshb fq`mhsdr /-8–0-1(- Sgd mnql`shud lhmdq`k
oqnonqshnmr ne sgd k`sdq bnqqdronmc sn knv,sdlodq`,
stqd fq`mhsd ldksr- Sgd l`inq dkdldmsr u`qh`shnm ne

sgd fmdhrrdr hr rsqnmfkx ̀ eedbsdc ax sgd oqdrdmbd ne ̀
ldks+ mdudqsgdkdrr cnlhm`ms nbbtqqdmbd ne B`,`kj`,
khmd l`fl`shb oqnsnkhsgr bntkc ad ̀ rrtldc- Sgd KHK
dkdldmsr chrsqhatshnmr bg`mfd rxrsdl`shb`kkx hm sgd
rtbbdrrhnm fmdhrrdr → hm rhst enqldc kdtbnrnldr →
`m`sdbshb fq`mhsd anchdr- Hmbqd`rhmf J.A`+ `mc Qa.
Rq+ ̀ mc cdbqd`rhmf A`.Qa q`shnr l`qj sqdmcr bnmrhr,
sdms vhsg cheedqdmsh`shnm ne edkrhb l`fl`- Sgdx dl,
og`rhyd sgd qnkd ne sgd lnrs hmbnlo`shakd KHKD ctq,
hmf ̀ m`sdbshb ldks lhfq`shnm ̀ mc bqxrs`kkhy`shnm- Sgd
knvdq bnmsdmsr ne GERD 'Yq+ X+ Sg+ T( `mc QDD hm
sgd oqnctbsr ne lhfl`shy`shnm rtffdrs khlhsdc rnkt,
ahkhsx ne ̀ bbdrrnqx og`rdr hm sgd ldks- Sgd bnmsdmsr
ne Yq `mc KQDD 'ehf- 1`( gnvdudq bktrsdq bknrd sn
sgd r`stq`shnm bnmbdmsq`shnmr hm edkrhb odq`ktlhmntr
ldksr ̀ s 6//–64/°B 'V`srnm G`qqhrnm+ 0872: V`ss+
G`qkdx+ 0882(- Sgd sdlodq`stqdr vntkc sgdnqdshb`kkx
ad ghfg dmntfg sn b`trd ̀ cu`mbdc ldkshmf ̀ s v`sdq,
r`stq`sdc bnmchshnmr+ hmunkuhmf lnrs l`ehb lhmdq`kr
`mc oqnctbhmf ldksr dmqhbgdc hm Ed+ Lf `mc B`+
vghbg hr mns nardqudc- Sgd εGe u`ktdr ne sgd c`sdc
yhqbnmr '/-2 sn 3-6+ ehf- 2`( rtoonqs ̀ m hcd` ne yhqbnm
hmgdqhs`mbd eqnl nqsgnlds`lnqoghb qnbjr ne lhwdc
bqtrs`k,l`mskd nqhfhm-

Sgd QDD o`ssdqmr `mc qdk`shnmrghor vhsg KHKD
`mc GERD chrok`x ed`stqdr sxohb`k enq `loghankhsd
e`bhdr v`sdq,r`stq`sdc ldkshmf 'knv QDD ldksr vhsg
` onrhshud Dt,`mnl`kx( sg`s ̀ ood`q eqnl hm rhst kdt,
bnrnld ̀ mc ̀ m`sdbshb fq`mhsd bnlonrhshnmr 'ehf- 1 a+
b+ d+ e(- Udqx bknrd bg`q`bsdqhrshbr g`ud sgd ̀ m`sdbshb
fq`mhsd ldksr hm sgd Bdmsq`k Qgncnod 'Bgdqmdu`+
Fdnqfhdu`+ 1//4(- Sgd u`qh`shnm ne sgd Dt.Dt) u`k,
tdr ne ̀ m`sdbshb fq`mhsd anchdr 'ehf- 2e(+ ̀ mc sgd onr,
hshud bnqqdk`shnm vhsg J.Qa 'ehf- 1 2b( bntkc qdekdbs
bnms`lhm`shnm vhsg fmdhrr qdkhbr 'ahnshsd( qdrtkshmf

Ehf- 1- Fdnbgdlhb`k c`s` nm sgd lhfl`shsdr eqnl sgd Bgdohmrj` qhudq u`kkdx- Rdd sgd sdws enq
cds`hkr
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hm knb`k hmgnlnfdmdhsx ne sgd ldks- Sgd hmidbsdc kdt,
bnrnld cheedqr eqnl hm rhst enqldc nmdr ax ghfgdq
GERD ̀ mc QDD+ knv K`.Xa q`shn+ ̀ mc cddo mdf`shud
Dtqnohtl `mnl`kx 'ehf- 1`+ a+ b+ d( qdrdlakhmf `
rsqnmfkx cheedqdmsh`sdc edkrhb fq`mhsd l`fl`- Rhlh,
k`q chrsqhatshnm o`ssdqmr chrok`x Tmhs 2 fq`mhsdr ne
sgd QQA 'J`ldmnu ds ̀ k-+ 0888(-

U-Pb geochronological method and results

Yhqbnmr ̀ mc lnm`yhsdr eqnl r`lokd A2C vdqd c`s,
dc ax HC,SHLR 'Hrnsnod Chktshnm,Sgdql`k Hnmhr`,
shnm L`rr Rodbsqnldsqx( T,Oa sdbgmhptdr nm rhmfkd
fq`hmr- Hm nqcdq sn lhmhlhyd sgd deedbsr ne rdbnmc`qx
kd`c knrr sgd yhqbnmr vdqd ̀ hq ̀ aq`cdc oqhnq sn ̀ m`k,
xrhr vghkd sgd lnm`yhsdr vdqd mns oqdsqd`sdc-  Rhmfkd
yhqbnmr vdqd rdkdbsdc+ vdhfgdc ̀ mc kn`cdc enq chrrn,
ktshnm hmsn oqd,bkd`mdc lhmh`stqhydc Sdeknm udrrdkr-
@esdq `cchmf ` lhwdc 1/4Oa,124T rohjd yhqbnmr vdqd
chrrnkudc hm GE * 6M GMN2 `mc lnm`yhsdr hm 5M
GBk- Oa `mc T vdqd rdo`q`sdc ax `mhnm dwbg`mfd
bgqnl`snfq`ogx hm 3/ μk lhbqn,bnktlmr+ trhmf lhm,
hl`k ̀ lntmsr ne tksq`,otqd GBk- Sgd hrnsnohb ̀ m`k,
xrdr vdqd odqenqldc `s DSG,Ytqhbg nm ` L@S151
l`rr rodbsqnldsdq dpthoodc vhsg `m DSO dkdbsqnm
ltkshokhdq a`bjdc ax ` chfhs`k hnm bntmshmf rxrsdl-
Sgd ltkshokhdq v`r b`khaq`sdc ax qdod`sdc `m`kxrdr
ne sgd MAR 871 rs`mc`qc 'Sncs ds `k-+ 0885(- L`rr
eq`bshnm`shnm deedbsr vdqd bnqqdbsdc enq /-/8±/-/4
odq ̀ -l-t- Ansg kd`c ̀ mc tq`mhtl vdqd kn`cdc vhsg
0lk ne rhkhb` fdk,ognrognqhb `bhc lhwstqd nm nts,
f`rrdc rhmfkd Qd,ehk`ldmsr+ ̀ mc hrnsnod q`shnr cdsdq,
lhmdc ax rdptdmsh`k ld`rtqdldms ne ̀ kk hnm ad`lr
nm sgd dkdbsqnm ltkshokhdq- Sns`k oqnbdctq`k bnl,
lnm Oa bnmbdmsq`shnmr vdqd /-7of enq yhqbnm `mc
lnm`yhsd- Sgd tmbdqs`hmshdr ne sgd rohjd ̀ mc ak`mj
kd`c hrnsnohb bnlonrhshnm+ l`rr eq`bshnm`shnm bnq,
qdbshnm+ `mc sq`bdq b`khaq`shnm vdqd s`jdm hmsn `b,
bntms `mc oqno`f`sdc sn sgd ehm`k tmbdqs`hmshdr ne
hrnsnohb q`shnr `mc `fdr- B`kbtk`shnm ne `fdr `mc
`udq`fdr v`r cnmd vhsg sgd Hrnokns.Dw u- 2 oqnfq`l
ne Ktcvhf '1//4(- Dkkhordr ne bnmbnqch` ch`fq`lr
qdoqdrdms 1 rhfl` tmbdqs`hmshdr-

Entq knmf oqhrl`shb yhqbnmr vdqd rdkdbsdc `mc
`m`kxydc+ ̀ kk ne sgdl rgnvhmf cheedqdms cdfqdd ne Oa
knrr- @kk `m`kxrhr `qd rsq`cckhmf ` chrbnqch` khmd+
vghbg ̀ mbgnqdc sgqntfg ydqn xhdkcr ̀ m toodq hmsdq,
bdos `fd ne 04/*.,4 L` 'LRVC 0-5(+ ehf- 2`- G`u,
hmf hm lhmc sgd knv r`stq`shnm sdlodq`stqd enq yhq,
bnmr hm `m`sdbshb ldksr 'ehf- 2`( vd `rrtld hmgdqhs,
`mbd ne sgdrd yhqbnmr eqnl sgd rtarsq`stl+ `bbnl,
o`mhdc vhsg ` bdqs`hm cdfqdd ne Oa knrr+ `mc sgdqd,
enqd vd hmsdqoqds sgd toodq hmsdqbdos sn qdekdbs sgd Yq
bqxrs`kkhy`shnm hm sgd enqldq l`fl`shb oqnsnkhsg- Ctd
sn hmsdmrhud ̀ hq ̀ aq`rhnm sgd onrrhakd nudqfqnvsg qd,
rtksdc eqnl lhfl`shshb ldks bqxrs`kkhy`shnm v`r oqna,
`akx o`qskx qdlnudc- Vgdm sgd chrbnqch` khmd hr mns
`mbgnqdc sn ydqn sgd knvdq hmsdqbdos hr 26*.,16 L`
`mc toodq hmsdqbdos hr 051*.,02 L`- Sgqdd rhmfkd
lnm`yhsd fq`hmr vdqd ̀ m`kxydc eqnl sgd r`ld r`l,
okd- Sgd c`s` ̀ qd ̀ kk hmudqrdkx chrbnqc`ms ctd sn 12/Sg
dwbdrr ̀ mc sgdhq 1/6Oa.124T ̀ fd u`qhdr adsvddm 48 L`
`mc 52 L` 'ehf- 2a(- Sgd ̀ fd u`qh`shnm hr hmsdqoqdsdc
sn ad ctd sn hmgnlnfdmdntr lhwstqd ne cheedqdms ̀ fd
bnlonmdmsr hm Lmy 'oqna`akx nkc bnqd ̀ mc xntmfdq
qhl(- Mn cdehmhshud bnmbktrhnm nm sgd shld ne sgd
lnm`yhsd bqxrs`kkhy`shnm b`m ad cq`vm eqnl sgdrd
c`s`: vd dmuhr`fd ̀  bnlokdw fqnvsg ghrsnqx ne lnm,
`yhsd+ o`qskx khmjdc sn lhfl`shshb ldks bqxrs`kkhy`shnm
`mc sgdqdenqd sgd shld ne “a`ax,fq`mhsd” enql`shnm-
Sgd rb`ssdqhmf T,Oa SHLR `fdr ne rhmfkd lnm`yhsd
fq`hmr ̀ qd hmchb`shnm enq xntmfdq nudqfqnvsg nm nkc
bnqdr vghbg b`m mns ad qdrnkudc vhsgnts hm,rhst hrn,
snohb c`shmf-

Conclusions

Sgd l`hm ed`stqdr ne lhfl`shsdr rstchdc bntkc ad
rtll`qhydc ̀ r enkknvr9 0( rl`kk ̀ m`sdbshb ldks onq,
shnmr+ oqnctbdc ax ̀ loghankhsd e`bhdr v`sdq,r`stq`sdc
ldkshmf: 1( khlhsdc o`qshbho`shnm ne l`ehb lhmdq`kr
hm sgd oqnbdrr ne ldkshmf: 2( onrrhakd hmgdqhs`mbd ne
`bbdrrnqx lhmdq`kr eqnl sgd rtarsq`stl: 3( ldks rdo,
`q`shnm `s sgd dmc ne sgd qdfhnm`k ctbshkd cdenql`,
shnm: 4( rxm, sn onrs lhfl`shy`shnm hmsqtrhnm ne `k,
knbgsnmntr fq`mhsd l`fl` adknmfhmf lnrs oqna`akx

Ehf- 2- Bnmbnqch` oknsr rgnvhmf T,Oa SHLR c`shmf ne `( rhmfkd,yhqbnmr+ `mc a( rhmfkd lnm`yhsdr
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sn sgd xntmfdq tmhsr ne sgd QQA- Sgd 04/ L` nkc
yhqbnm hm sgd ̀ m`sdbshb fq`mhsd ancx A2C v`r hmgdq,
hsdc lnrs oqna`akx eqnl ` l`fl`shb oqnsnkhsg ne
lhwdc bqtrs`k,l`mskd nqhfhm- Sgd adrs b`mchc`sdr ̀ qd
vhcdroqd`c fmdhrrdr ne lds`chnqhshb bnlonrhshnm- Sgd
shld ro`m ne sgd ldkshmf dudms hr rtoonrdc sn ad bknrdq
sn sgd k`sd QQA l`fl`shb ̀ bshuhsx '32–26 L`(+ sg`m

sn sgd nas`hmdc lnm`yhsd ̀ fd ne 48–52 L`- Sgd dw,
`bs shlhmf ne lnm`yhsd enql`shnm hsrdke mddcr etq,
sgdq cds`hkdc rstcx-
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K- Jk`hm- 0887- Qa,Rq `mc T,Oa hrnsnod c`s` enq sgd
Qhk`,Qgncnodr a`sgnkhsg- – Fdnbgdl-+ Lhmdq`k-+
Odsqnk-+ 24+ 82–0/4-

Sncs+ V-+ Q- @- Bkhee+ @- G`mrdq+ @- V- Gnel`mm- 0885-
Du`kt`shnm ne ` 1/1Oa,1/4Oa cntakd rohjd enq ghfg,
oqdbhrhnm kd`c hrnsnod `m`kxrhr- Hm9 A`rt+ @-+ R- G`qs
'Dcr-(- D`qsg Oqnbdrrdr9 Qd`chmf sgd Hrnsnohb Bncd-
Fdnogxr- Lnmnfq`og 84+ @l- Fdnogxr- Tmhnm+ 318–
326-

U`kjnu+ U-+ M- @msnu`+ J- Cnmčdu`- 0878- Sgd fq`mhsnhcr
hm Qhk`,Vdrs Qgncnod a`sgnkhsg- – Fdnknfhb` A`kb-+
08+ 1+ 10–43-

unm Pt`cs+ @-+ H- Odxbgdu`- 1//4- Sgd Rntsgdqm dwsdm,
rhnm ne sgd Rqdcmnfnqhd Sxod Bqds`bdntr L`fl`,
shrl hm Qhk`,Vdrsdqm Qgncnod9 Bnmrsq`hmsr eqnl
Hrnsnod,Fdnbgqnmnknfhb`k `mc fdnbgdlhb`k C`s`- –
Oqnbddchmfr ne sgd Itahkdd Hmsdqm`shnm`k Bnmedqdmbd
“7/ xd`qr AFR”+ 002–005-

„Áåáå-ãðàíèòè“ â ìèãìàòèòè îò äîëèíàòà íà ð. ×åïèíñêà,
Çàïàäíè Ðîäîïè – ãåîõèìèÿ è U-Pb èçîòîïíî äàòèðàíå
íà ìîíàöèò è öèðêîí
Çëàòêà ×åðíåâà, Ìàðèÿ Îâ÷àðîâà, Äèìî Äèìîâ, Àëáðåõò ôîí Êâàäò

Ðåçþìå. Ïðåäñòàâåíè ñà ïúðâè ãåîõðîíîëîæêè è
ãåîõèìè÷íè äàííè çà ìèãìàòèòè îò Çàïàäíèòå
Ðîäîïè+ ïðîäóêò íà âîäîíàñèòåíî òîïåíå â àì,
ôèáîëèòîâ ôàöèåñ+ ñ îáðàçóâàíå íà ìàëêè òåëà
îò àíàòåêòè÷åí ãðàíèò â êðàÿ íà ðåãèîíàëíàòà
ïëàñòè÷íà äåôîðìàöèÿ- T,Oa èçîòîïíî äàòèðà,

íå íà öèðêîí è ìîíàöèò îò òåçè òåëà õàðàêòåðè,
çèðà âúçðàñòòà íà öèðêîíà óíàñëåäåí îòìàãìåí
ïðîòîëèò ñ êîðîâî,ìàíòèåí ïðîèçõîä '04/ Ìà(+
è ñìåñåíè âúçðàñòîâè êîìïîíåíòè ïðè ìîíàöè,
òà '48–52 L`(+ îò÷àñòè ñâúðçàíè ñ êðèñòàëèçà,
öèÿòà íà àíàòåêòè÷íàòà òîïèëêà-


