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MOR- vs. SSZ- origin of metamafic rocks in the upper
high-grade basement unit of the Eastern Rhodope:
geochemical diversity and tectonic significance
Nikolay Bonev, Kaloyan Peychev, Diana Nizamova
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Introduction

Sgd ghfg,fq`cd lds`lnqoghb a`rdldms ne sgd d`rs,
dqm Qgncnod bnloqhrdr vhcdroqd`c nbbtqqdmbdr ne
lds`l`ehb qnbjr+ hmbktchmf bnlonrhshnm`k q`mfd vhsg
tksq`l`ehb sn hmsdqldch`sd ldladqr- Sgd tksq`l`ehb
qnbjr ̀ qd qdoqdrdmsdc ax mtldqntr rkhudqr bnmrhrshmf
ne btltk`sd qnbjr ̀ mc l`mskd sdbsnmhsdr vhsg LNQA
sn RRY,khjd rhfm`stqd 'A`yxkdu ds ̀ k-+ 0887: Jnkbgdu`
ds ̀ k-+ 1///(+ vghbg snfdsgdq vhsg sgd l`ehb lds`unk,
b`mhb ̀ mc oktsnmhb qnbjr ̀ qd qdf`qcdc ̀ r lds`lnq,
ognrdc eq`fldmsr ne `m noghnkhsd `rrnbh`shnm
'Jnygntjg`qnu`+ 0873(- @lnmf lds`l`ehb qnbjr+ sgd
lnrs ̀ atmc`ms qnbj sxodr ̀ qd lds`f`aaqnr ̀ mc nqsgn,
`loghankhsdr nbbtqqhmf hm sgd a`rdldms toodq rsqtb,
stq`k kdudkr- Sgdrd nqsgn`loghankhsdr qdrtksdc eqnl
sgd l`hm ̀ loghankhsd,e`bhdr lds`lnqoghrl+ ats oqd,
rdqud qdkhb dbknfhshb ̀ rrdlak`fd ̀ mc chrok`x LNQA,
khjd fdnbgdlhrsqx ne nbd`mhb bqtrs oqnsnkhsgr 'Jnkbgd,
u`+ Drjdm`yx+ 0877: Lonrjnr+ Odqchj`srhr+ 0878(-
Fdnbgdlhb`k rstcx ne `loghankhsdr hm Fqddbd g`r
rgnvm sgdhq l`fl`shb nqhfhm+ vgnrd oqnsnkhsgr vdqd
sgnkdhhsdr vhsg nbd`mhb eknnq LNQA.H@S `eehmhshdr
'Lonrjnr ds `k-+ 0878(- Qdbdmskx+ G`xcntsnu ds `k-
'1//3( g`ud cnbtldmsdc hrk`mc,`qb nqhfhm ne `l,
oghankhsdr vhsg `m `qb sgnkdhhshb sn anmhmhshb `e,
ehmhsx- Gnvdudq+ sgd fdnbgdlhb`k c`s`a`rd ne lds`l`,
ehb qnbjr dmbnlo`rrhmf l`hmkx tksq`l`ehb qnbjr ̀ mc
ro`sh`kkx `rrnbh`sdc `loghankhsdr hr hmbnlokdsd sn
bnmrsq`hm lnqd oqdbhrdkx o`rs sdbsnmhb dmuhqnmldms'r(
qdronmrhakd enq sgd fdmdq`shnm ne sgd nbd`mhb bqtrs
eq`fldmsr- Sgd `hl ne sghr rstcx hr sn dwsdmc sgd
jmnvkdcfd nm fdnbgdlhb`k bg`q`bsdqhrshbr ne
lds`l`ehb qnbjr hm sgd ghfg,fq`cd a`rdldms ̀ mc sn
bnmsqhatsd sn sgd adssdq tmcdqrs`mchmf ne sdbsnmhb
rdsshmf enq sgdhq nqhfhm+ vghbg vhkk g`ud hlokhb`shnmr
enq sgd fdncxm`lhb dunktshnm ne sgd qdfhnm- Vd qd,
onqs gdqd odsqnfq`ogx ̀ mc fdnbgdlhrsqx ne lds`l`,
ehb qnbjr ̀ mc chrbtrr qdrtksr vhsg qdrodbs sn sgdhq sdb,
snmhb rdsshmf `mc bnmrsq`hmsr eqnl sgd ehdkc c`s`-

Geological setting, samples and analytical
methods

Hm sgd ghfg,fq`cd a`rdldms+ sgd lds`l`ehb qnbjr ̀ qd
cnlhm`mskx bnloqhrdc vhsghm sgd g`mfhmf v`kk to,
odq ghfg,fq`cd tmhs sg`s enqlr l`mskd ne dwsdmrhnm,
`k fmdhrr cnldr+ m`ldkx sgd Ax`k` qdj` cnld `mc
sgd Jdrdahq cnld+ hm sgd ennsv`kk ne k`sd @kohmd cd,
s`bgldmsr 'ehf-0+ Anmdu+ 1//5(- Sgd toodq ghfg,fq`cd
tmhs qdoqdrdmsr khsgnknfhb`kkx gdsdqnfdmdntr rtbbdr,
rhnm ne bnmshmdms`k,nbd`mhb `eehmhsx bnmrhrshmf ne
hmsdqb`k`sdc lds`rdchldms`qx ̀ mc lds`hfmdntr qnbjr
dmbknrhmf tksq`l`ehb rkhudqr- Sgd ennsv`kk knvdq ghfg,
fq`cd tmhs bnmrhrsr ne nqsgnfmdhrr rtbbdrrhnm ne bnm,
shmdms`k `eehmhsx- Vhsghm sgd toodq ghfg,fq`cd tmhs+
sgd `loghankhsdr nbbtq dhsgdq `r k`xdqr ne u`qxhmf
sghbjmdrr ̀ ksdqm`shmf vhsg nsgdq qnbj sxodr+ nq ̀ r chr,
shmbs kdmrdr nq antchmr- Sgd k`xdqr ̀ qd cnlhm`sdc ax
l`rrhud ̀ mc a`mcdc ̀ loghankhsdr+ cdehmhmf snfdsg,
dq vhsg sgd lds`rdchldms`qx khsgnknfhdr sgd lds`lnq,
oghb k`xdqhmf- Sgd ̀ loghankhsd k`xdqr l`x qdoqdrdms
k`u` eknvr nq cxjdr- Bnmbnqc`ms rgdds,khjd lds`f`a,
aqn,chnqhsd anchdr nbbtq `ksdqm`shmf vhsg ok`fhnf,
mdhrrdr ne sq`mronrdc bnms`bsr o`q`kkdk nq nakhptd sn
sgd bnllnm enkh`shnm hm ansg khsgnknfhdr+ vghbg k`s,
sdq khjdkx qdoqdrdms oqhl`qx ok`fhnfq`mhsd cxjdr- @
chrshmbs l`ehb,tksq`l`ehb sgqtrs rgdds hr dwonrdc hm
sgd bnqd ne sgd Ax`k` qdj` cnld- Ehdkc nardqu`shnmr
hmchb`sd l`fl`shb nqhfhm enq sgd sghbjdq `loghan,
khsd k`xdqr `mc lds`f`aaqn anchdr+ sgd k`ssdq vhsg
vd`jkx chrbdqmhakd hfmdntr sdwstq`k ed`stqdr- O`qs ne
ehmdkx hmsdqb`k`sdc ̀ loghankhsd k`xdqr vhsg b`qanm,
`bdntr `mc b`kb,rhkhb`sd qnbjr+ gnvdudq+ `qd khjdkx
ne rdchldms`qx nqhfhm `r `krn hmchb`sdc ax sgd nb,
btqqdmbd ne lds`fqdxv`bjd kdudkr hm sgd lds`lnq,
oghb k`xdqhmf+ vghbg knb`kkx qdrdlakd stqatchsd,khjd
`ksdqm`shnm-

Rhw r`lokdr eqnl sghbjdq k`xdqr ne l`rrhud nqsgn,
`loghankhsdr ̀ mc svn r`lokdr ne lds`f`aaqn,chnq,
hsd eqnl sgd toodq ghfg,fq`cd tmhs+ nmd eqnl sgd

GEOSCIENCES  2006



071

`loghankhshydc dbknfhsd ne sgd ̀ enqdldmshnmdc sgqtrs
rgdds `mc nmd eqnl sgd `loghankhsd hmsdqb`k`shnm
vhsghm sgd knvdq ghfg,fq`cd tmhs 'knb`shnmr hm ehf- 0(
vdqd `m`kxydc enq l`inq ̀ mc sq`bd dkdldmsr 'WQE(
`mc q`qd d`qsg dkdldmsr 'K@,HBO,LR( ̀ s sgd Tmhudq,
rhsx ne K`tr`mmd+ Rvhsydqk`mc-

Petrography and geochemistry

Sgd l`rrhud `loghankhsdr `qd ehmd, sn ldchtl
fq`hmdc gnlnfdmdntr ldrn,ldk`mnbq`shb qnbjr vhsg
vd`j enkh`shnm- Vgdm a`mcdc+ ̀ loghankhsdr chrok`x
k`xdqhmf ne `loghankd `mc ok`fhnbk`rd,qhbg a`mcr-
Ek`rdq,a`mcdc lds`f`aaqnr,chnqhsdr vhsg odfl`snhc
o`sbgdr `mc udhmr `qd bnllnm- Sgd oqhl`qx sdw,
stqdr ̀ qd k`qfdkx nakhsdq`sdc ax sgd ghfg,fq`cd lds`,
lnqoghrl+ ̀ mc sgd qnbjr oqdrdqud o`qskx nqhfhm`k hf,
mdntr fq`hm,rhydr- @kk rstchdc r`lokdr rgnv lds`,
lnqoghb nudqoqhms hm ̀ loghankhsd,e`bhdr+ vhsg u`qh,
`akd qdsqnfqdrrhnm sn fqddmrbghrs,e`bhdr- Sgd lhmdq`k
`rrdlak`fd bnms`hmr lnc`kkx cdbqd`rhmf ̀ loghankd
`mc ok`fhnbk`rd ± pt`qsy ± f`qmds onqogxqnak`rsr ±
dohcnsd,bkhmnynhrhsd ± bgknqhsd ± shs`mhsd ± qtshkd-
Hm ̀  edv r`lokdr oqhl`qx oxqnwdmd qdkhbr ̀ qd qdbqxr,
s`kkhydc sn ̀ loghankd- Sgd lds`a`rhb qnbjr bnudq sgd
q`mfd ne RhN1 32–48 vs- $+ LfN 3-1–6-5 vs- $+ @k1N2
fdmdq`kkx ; 05 vs- $+ ̀ mc g`ud qdk`shudkx ghfg EdN).
LfN q`shnr '`u- 0-63(- @kj`kh bnmsdmsr `qd u`qh`akd
'd-f- M`1N(+ vhsg fdmdq`kkx knv,J ̀ atmc`mbdr- Sgd
q`mfd ne ShN1 '/-47–2-65 vs- $( cdehmdr svn fqntor
ne ghfg,Sh '= 0$( `mc knv,Sh '; 0$( lds`a`rhsdr+
vhsg rnld hmsdqldch`sd ldladqr sg`s bktrsdq ̀ qntmc
~ 0 $- Hm sdqlr ne sq`bd dkdldmsr+ sgdx `qd bg`q`b,

sdqhydc ax ghfg Yq '64–085 ool(+ Ma '0-4–0/-0
ool(+ `mc qdk`shudkx ghfg X '6–5/ ool( bnmsdmsr-
Sgdhq knvdq Mh '00–062 ool( ̀ mc Bq '41–246 ool(
`atmc`mbdr cheedq eqnl sgd oqhl`qx l`fl`r `mc
Lf" u`ktdr '25–53( hmchb`sd ghfg cdfqdd ne eq`b,
shnm`shnm ne sgd oqhlhshud l`mskd,cdqhudc ldksr- Sgd
lds`l`ehb qnbjr ne a`r`kshb sn `mcdrhshb bnlonrh,
shnm nm sgd bk`rrhehb`shnm oknsr oqdrdms cnlhm`mskx
sgnkdhhshb sn vd`j b`kb,`kj`khmd 'lnqd dunkudc qnbjr(
`eehmhsx-

KQDD,cdokdsdc 'ehf- 1@( ̀ mc u`qh`akd cdfqddr ne
KQDD,dmqhbgdc bgnmcqhsd,mnql`khydc o`ssdqmr vhsg
tmeq`bshnm`sdc GQDD sqdmcr bg`q`bsdqhyd ghfg,Sh
fqnto 'ehf- 1A(- L`s`f`aaqn 'JR1/3( ̀ mc lds`chnq,
hsd 'JR32( r`lokdr rgnv ek`s sn rkhfgs KQDD,dmqhbgdc
o`ssdqmr rhlhk`q sn ghfg,Sh fqnto+ vgdqd`r knv,Sh
fqnto dwghahsr ansg KQDD,dmqhbgdc `mc rsqnmfkx
cdokdsdc+ eq`bshnm`sdc QDD o`ssdqmr 'r`lokd AQ011(-
Sgd Dt ̀ mnl`khdr hmchb`shmf ̀ bbtltk`shnm.eq`bshnm,
`shnm hmunkuhmf ok`fhnbk`rd onrrhakx qdekdbs oqnbdrr,
dr hm sgd l`mskd rntqbd- M,LNQA mnql`khydc sq`bd
dkdldms oqnehkdr cdehmd ghfg KHKD.GERD q`shnr+ lnc,
dq`sd sn rdudqd GERD `mc GQDD cdokdshnm ne sgd
knv,Sh fqnto+ ̀ mc bknrd sn M,LNQA sn rkhfgskx dm,
qhbgdc GERD,GQDD sqdmc ne sgd ghfg,Sh fqnto-
Oqnmntmbdc mdf`shud Ma `mc sn kdrrdq dwsdms Sh
`mnl`khdr bg`q`bsdqhydr rnld r`lokdr: gnvdudq+ nsgdq
r`lokdr rgnv mn Ma `mnl`khdr `mc lnrs ne sgdl
g`ud l`fmhstcdr `kv`xr ghfgdq sg`m LNQA `atm,
c`mbdr+ dwbdos rsqnmfkx cdokdsdc r`lokd 'ehf- 1B(-
Nm u`qhntr chrbqhlhm`shnm hmbnlo`shakd dkdldms
oknsr l`inqhsx ne ghfg,Sh fqnto lds`l`ehb qnbjr chr,
ok`x bkd`q LNQA `eehmhsx `mc edv r`lokdr g`uhmf
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ghfg Yq.X q`shnr okns hm sgd VOA ehdkc ne nbd`mhb
hrk`mc sgnkdhhsdr+ vgdqd`r knv,Sh lds`l`ehb qnbjr rgnv
hrk`mc `qb sgnkdhhsd 'H@S( `eehmhsx 'ehf 1C+ D(- Sgd
lds`f`aaqn,chnqhsd r`lokdr ne hmsdqldch`sd Sh bnm,
sdmsr g`ud sq`mrhshnm`k LNQA.H@S rhfm`stqd-

Discussion and tectonic significance

Odsqnfq`oghb rstcx ̀ mc fdnbgdlhrsqx qdud`k l`fl`s,
hb m`stqd ne sgd oqnsnkhsgr ne lds`l`ehb qnbjr hm sgd
toodq ghfg,fq`cd a`rdldms tmhs- @ l`inq fqnto ne
ghfg,Sh lds`l`ehb qnbjr ̀ qd hmchrshmfthrg`akd eqnl
LNQA,sxod sgnkdhhsdr hm sdqlr ne sgdhq GER `mc
GQDD `atmc`mbdr ̀ mc mnql`khydc o`ssdqmr+ ad`q,
hmf duhcdmbd enq fdnbgdlhb`k ehmfdqoqhms ne rtactb,
shnm ynmd,qdk`sdc bnlonmdms- Sgd hmsdqldch`sd hm
Sh bnmsdms lds`f`aaqnr,chnqhsd o`hq rg`qdr rhlhk`q
sq`bd ̀ mc QDD bg`q`bsdqhrshbr vhsg sgd ghfg,Sh fqnto
rgnvhmf sq`mrhshnm`k LNQA.H@S rhfm`stqd+ vgdqd`r
knv,Sh fqnto chrok`x sxohb`k hrk`mc ̀ qb 'H@S( ̀ eehm,
hsx vhsg bkd`qkx cdehmdc rtactbshnm,qdk`sdc bnlon,
mdms- Gnvdudq+ GERD,dmqhbgdc o`ssdqmr+ o`qshbtk`q,
kx S` `mc Ma bnmsdmsr ghfgdq sg`m LNQA `atm,
c`mbdr+ `r vdkk `r sgd ehdkcr vgdqd ghfg,Sh fqnto
`mc lds`f`aaqn,chnqhsd oknsr nm sgd chrbqhlhm`shnm
ch`fq`lr+ rtffdrs bnmsqhatshnm ne NHA bnlonmdms
hmunkudc hm sgd odsqnfdmdrhr ne l`fl`shb oqdbtqrnqr-

Sgtr+ bnlokdw bgdlhrsqx ne lds`l`ehb oqnsnkhsgr
hmchb`sd sgdhq nqhfhm oqhl`qhkx eqnl cdokdsdc l`mskd
rntqbd rhlhk`q sn LNQA+ rtars`msh`kkx lnchehdc ax
rtactbshnm,ynmd cdqhudc KHK, ̀ mc KQDD,dmqhbgdc
ldksr `mc bnmsqhatshnm ne GERD,dmqhbgdc bnlon,
mdms sg`s oqnctbd nbd`mhb hrk`mc sgnkdhhsdr- Bnl,
onrhshnm`k chudqrhsx ne lds`l`ehb qnbjr hmbktchmf
l`fl` sxodr vhsg LNQA+ sq`mrhshnm`k LNQA.H@S
`mc H@S `eehmhsx+ hm stqm b`kk enq sgd nqhfhm ne sgdhq
oqnsnkhsgr hm ` o`hqdc nbd`m qhcfd,hrk`mc `qb dmuh,
qnmldms- Lncdqm `m`knftdr ne rtbg sdbsnmhb rds,
shmf chrok`xhmf sq`mrhshnm`k bnlonrhshnmr adsvddm
LNQA `mc hrk`mc,`qb a`r`ksr `qd l`mx a`bj,`qb
a`rhmr- Sgdqdenqd+ vd ̀ ssqhatsd rtoq`,rtactbshnm nq,
hfhm enq sgd oqnsnkhsgr ne lds`l`ehb qnbjr+ vghbg vdqd
fdmdq`sdc hm ̀ m hrk`mc ̀ qb.a`bj,`qb rdsshmf- RRY rds,
shmf lnrs bnlokdsdkx bg`q`bsdqhydr nqhfhm `mc
fdnbgdlhb`k ̀ eehmhsx ne sgd lds`l`ehb qnbjr+ vghbg
hr ̀ krn bnmrhrsdms vhsg oqduhntr c`s` nm fdnbgdlhr,
sqx ne noghnkhshb l`ehb,tksq`l`ehb ̀ rrdlak`fd- Hm sghr
sdbsnmhb rbdm`qhn+ sgd ̀ qb sgnkdhhshb sn anmhmhshb l`f,
l`shb oqdbtqrnqr sq`bd rtactbshnm hmhsh`shnm nq hl,
l`stqd `qb 'd-f- G`xcntsnu ds `k-+ 1//3+ `mc sghr
rstcx(+ vgdqd`r LNQA ̀ mc sq`mrhshnm`k LNQA.H@S,
sxod lds`l`ehb qnbjr qdbnfmhydc hm sgd oqdrdms rstcx
sdrshex enq sgd l`fl`shb oqnctbsr dqtosdc ctqhmf
rtardptdms dunktshnm ne rtactbshnm sg`s qdk`sdr sn
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qheshmf.rd`,eknnq roqd`chmf- Bk`rshb `mc b`qanm`sd
stqahchsd,khjd lds`rdchldms`qx rtbbdrrhnmr ̀ rrnbh`sdc
vhsg lds`l`ehb noghnkhshb qnbjr+ vghbg l`x qdoqd,
rdms cdonrhsr eqnl chrshmbs qdfhnmr ne sgd `qb.a`bj,
`qb rxrsdl 'd-f- enqd,`qb nq hmsq`,`qb(+ ehsr hmsdqoqds`,
shnm ne rtoq`,rtactbshnm sdbsnmhb rdsshmf-

Conclusions

0- Ehdkc c`s` hmchb`sd sg`s lds`l`ehb qnbjr hm sgd
toodq ghfg,fq`cd a`rdldms tmhs l`x qdoqdrdms dw,
sqtrhud `mc oktsnmhb rthsd hmshl`sdkx hmsdqrsq`shehdc
vhsg lds`rdchldms`qx rtbbdrrhnmr ne stqahchsd,khjd
bg`q`bsdq-
1- Odsqnfq`ogx ̀ mc fdnbgdlhb`k c`s` hmchb`sd l`f,
l`shb nqhfhm ne sgnkdhhshb oqnsnkhsgr ne lds`l`ehb

qnbjr sg`s g`ud nqhfhm`sdc ax eq`bshnm`k bqxrs`kkhy`,
shnm ne ldksr cdqhudc oqhl`qhkx eqnl LNQA,sxod
l`mskd rntqbd+ lnchehdc ax rtactbshnm,ynmd hmekt,
dmbdc `mc khjdkx dmqhbgdc l`mskd bnlonmdmsr hm,
unkudc hm sgdhq odsqnfdmdrhr-
2- Fdnbgdlhb`k chudqrhsx ne lds`a`rhb qnbjr vhsg
LNQA+ sq`mrhshnm`k LNQA.H@S `mc H@S `eehmhshdr
ghmsr sgdhq rtoq`,rtactbshnm nqhfhm hm ̀ m hrk`mc ̀ qb.
a`bj,`qb rxrsdl+ vhsg hcdmsheh`akd `qb,qdk`sdc `mc
qheshmf.rd`,eknnq roqd`chmf l`fl`shb oqnctbsr- Rdc,
hldms`qx o`bj`fd `rrnbh`sdc vhsg sgd lds`a`rhb
qnbjr ehsr RRY hmsdqoqds`shnm-

 Acknowledgements. Sgd hmudrshf`shnm v`r o`q,
sh`kkx rtoonqsdc ax sgd Rneh` Tmhudqrhsx Rbhdmshehb
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`mc jhmdl`shbr ne rxm, sn onrsbnkkhrhnm`k dwsdmrhnm,
`k cdenql`shnm- – Hm9 Chkdj+ X-+ R- O`ukhcdr+ 'Dcr-(-
Onrs,Bnkkhrhnm`k Sdbsnmhbr `mc L`fl`shrl hm sgd
Ldchsdqq`md`m Qdfhnm `mc @rh`- Fdnk- Rnb- @l- Ro-
O`o- 3/8+ 100–124-

G`xcntsnu+ H-+ J- Jnkbgdu`+ K- C`hdu`+ H- R`unu+ Bg-
B`qqhf`m- 1//3- Hrk`mc `qb nqhfhm ne sgd u`qhdf`sdc
enql`shnmr eqnl sgd d`rs Qgncnod+ Atkf`qh` – hl,
okhb`shnmr enq sgd dunktshnm ne sgd Qgncnod l`rrhe-
– Nehnkhsh+ 18+ 1+ 034–046-

Jnkbgdu`+ J-+ F- Drjdm`yx- 0877- Fdnbgdlhrsqx ne ld,
s`dbknfhsdr eqnl sgd Bdmsq`k `mc D`rsdqm Qgncnod
Lsr 'Atkf`qh`(- – Fdnknfhb` A`kb-+ 07+ 4+ 50–67-

Jnkbgdu`+ J-+ H- G`xcntsnu+ K- C`hdu`- 1///- Chrldl,
adqdc tksq`l`ehb noghnkhsdr eqnl sgd @uqdm rxmenql+
D`rsdqm Qgncnodr- – Fdnbgdl-+ Lhmdq`k-+ Odsqnk-+
26+ 14–27-

Jnygnjg`qnu`+ D- 0873- Nqhfhm `mc rsqtbstq`k onrhshnm
ne sgd rdqodmshmhydc tksq`a`rhb qnbjr ne sgd Oqdb`l,
aqh`m noghnkhsd `rrnbh`shnm hm sgd Qgncnod L`rrhe- H-
Fdnknfhb onrhshnm `mc bnlonrhshnm ne sgd noghnkhsd
`rrnbh`shnm- – Fdnknfhb` A`kb-+ 03+ 3+ 8–25-

Lonrjnr+ @-+ U- Odqchj`srhr- 0878- Dbknfhsd,`loghan,
khsdr hm sgd d`rs Qgncnod- – Fdnk- Qgncnohb`+ 0+ 05/–
057-

Lonrjnr+ @-+ A- Odqchj`srhr+ @- Kh`sh- 0878- Fdnbgdlh,
b`k hmudrshf`shnm ne `loghankhsdr eqnl d`rsdqm `mc
bdmsq`k Qgncnod- – Atkk- Fdnk- Rnb- Fqddbd+ 12+ 1+
302–314-

Ñðåäèííîîêåaíñêè õðåáåò ñðåùó ñóïðàñóáäóêöèîííåí ïðîèçõîä
íà ìåòàìàôè÷íè ñêàëè â ãîðíàòà âèñîêîñòåïåííà åäèíèöà
îò ìåòàìîðôíèÿ ôóíäàìåíò íà Èçòî÷íèòå Ðîäîïè:
ãåîõèìè÷íî ðàçíîîáðàçèå è òåêòîíñêî çíà÷åíèå
Íèêîëàé Áîíåâ, Êàëîÿí Ïåé÷åâ, Äèàíà Íèçàìîâà

Ðåçþìå. Ìåòàìàôè÷íèòå ñêàëè â ãîðíàòà âèñî,
êîñòåïåííà åäèíèöà îò ìåòàìîðôíèÿ ôóíäàìåíò
íà Èçòî÷íè Ðîäîïè àñîöèèðàò ñ ìåòàñåäèìåíòè
è ìåòàóëòðàìàôèòè- Ìîðôîëîãèÿòà è âçàèìîîò,
íîøåíèÿòà íà ìåòàìàôèòèòå íàñî÷âàò çà ïðè,
íàäëåæíîñòòà èì êúì âóëêàíñêà è ïëóòîíè÷íà
àñîöèàöèÿ- Ïåòðîëîãî,ãåîõèìè÷íèòå ðåçóëòàòè
îïðåäåëÿò ïðåõîäåí àôèíèòåò íà ïðîòîëèòèòå ñ

õàðàêòåð íà òîëåèòîâè ìàãìàòèòè îò ñðåäèííî,
êåàíñêèòå õðåáåòè+ îñòðîâíè äúãè è âúòðåøíîñ,
òòà íà îêåàíñêèòå ïëî÷è- Ãåîõèìè÷íèÿò õàðàê,
òåð íàñî÷âà êúì ñóïðàñóáäóêöèîííèÿ ïðîèçõîä
íà ìåòàáàçèòèòå+ ñúâìåñòèì ñ òèïà íà ìåòàñå,
äèìåíòèòå- Ðåçóëòàòèòå ñà äèñêóòèðàíè âúâ
âðúçêà ñ òåðåííà ïîçèöèÿ+ ïåòðîãåíåçèñ è òåê,
òîíñêè êîíòåêñò-


