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Introduction

Sgd Ktsyj`m l`fl`shb bnlokdw adknmfr sn sgd
Jq`hrgsd sdbsnmhb ynmd ne Atkf`qh`- Hs ntsbqnor rntsg,
dqm eqnl sgd snvm ne Sqtm adsvddm sgd uhkk`fdr ne
Dychlhqsyh+ Udkhmnun+ Dqtk ̀ mc Lhkjhnusyh 'Ktsyj`m
oktsnm(+ hm ̀  rl`kk ancx mnqsgdqm ne Sqtm ̀ mc hm sgd
Qth Lntms`hm 'Qth oktsnm(- Sgd qnbjr ne sgd bnl,
okdw hmsqtcd `loghankhsd e`bhdr lds`lnqognrdc
qnbjr9 ahnshsd+ ltrbnuhsd `mc `loghankd,ahnshsd
fmdhrrdr `mc `loghankhsdr vhsg oqdrtldc Oqdb`l,
aqh`m ̀ fd 'Y`fnqbgdu ds ̀ k-+ 0884(- Adkdu '085/( bnm,
rhcdqr sgd bntmsqx qnbjr ̀ r o`qs ne sgd ch`a`rd,ogxk,
khsnhc bnlokdw- Sgd hmsqtrhud qnbjr ne Ktsyj`m bnl,
okdw ̀ qd bnudqdc ax Odqlh`m rdchldmsr-

Vd oqdrdms mdv odsqnknfhb+ fdnbgdlhb`k ̀ mc T,
Oa hrnsnod c`s` enq sgd Ktsyj`m oktsnm- Sq`chshnm`k,
kx hs hr qdf`qcdc ̀ r bnlokdw l`fl`shb ancx+ athks to
ax rdudq`k og`rdr+ vhsg bkd`q rtbbdrrhud qdk`shnmr ad,
svddm sgdl- Sgd ehqrs hmsqtrhud og`rd hr qdoqdrdmsdc
ax ldk`mnbq`shb f`aaqn,chnqhsd u`qhdshdr+ vghbg ̀ qd
enkknvdc to ax fq`mhsdr ̀ mc kdtbnbq`shb ̀ okhshb fq`m,
hsdr- Sq`mrhshnm`k,`kj`khmd+ ̀ kj`khmd rxdmhsd ̀ mc fq`m,
hsd onqogxqhdr `qd cdrbqhadc `r sgd k`rs l`fl`shb
og`rd- Sgd chrshmbshnm adsvddm ̀ kk l`fl`shb og`rdr
enkknvr ` knfhb `mc rs`mc`qc rtbbdrrhnm hm sgd dun,
ktshnm ne l`fl`shrl eqnl lnqd a`rhb sn ̀ bhc u`qhds,
hdr- Sgd ̀ fd ne sgd oktsnm hr ̀ bbdosdc ̀ r B`kdcnmh`m
'Nqcnuhbh`m,Rhktqh`m – Adkdu+ 085/: Y`fnqbgdu+
Lnnqa`sg+ 0876( nq U`qhrb`m 'Knvdq B`qanmhedqntr
– Cq`fnu+ 085/(-

Recent field observations

Ntq ehdkc nardqu`shnmr rgnvdc sg`s sgd qdk`shnmr ad,
svddm sgd l`fl`shb og`rdr `qd lnqd bnlokhb`sdc
`mc `lahftntr- Adsvddm sgd uhkk`fdr ne Dqtk `mc
Lhkjhnusyh a`rhb cxjdr vhsg f`aaqnhb sn chnqhsd bnl,
onrhshnmr hmsqtcd sgd ahnshsd fq`mnchnqhsd- Hm sgd r`ld
knb`khshdr rsqnmf u`qh`shnm `mc q`ohc e`bh`k bg`mfd
dwhrs eqnl “mnql`k” fq`mnchnqhsd snv`qc lnqd ldrn,

bq`shb+ qhbg hm ̀ loghankd ̀ mc ahnshsd+ u`qhdshdr- Rnld
sdwstq`k `mc rsqtbstq`k odbtkh`qhshdr ne sgd k`ssdq
'bn`qrd fq`hmdc pt`qsy,edkcro`q ynmdr ̀ mc ldchtl
sn ehmd fq`hmdc `loghankd,qhbg ynmdr( hlokx oqn,
bdrrdr ne bnms`lhm`shnm nq lhmfkhmf ne cheedqdms
l`fl` a`sbgdr- @cchshnm`k duhcdmbdr enq rtbg oqn,
bdrrdr `qd sgd oqdrdmbd ne l`ehb lhbqnfq`mtk`q dm,
bk`udr 'LLD(+ dmqhbg hm ahnshsd `mc `o`shsd+ vhsg
cheetrhud bnms`bsr sn sgd gnrshmf fq`mhsnhcdr- @kk sgdrd
duhcdmbdr odqlhs sn rtoonrd bnmsdlonq`qx dwhrsdmbd
ne a`rhb `mc `bhc l`fl`r-

Mdv sdqq`hm nardqu`shnmr ̀ krn bnmehqldc sg`s sgd
hmsqtrhud qnbjr mnqsgdqm ne Sqtm+ md`q sgd Dql` Qhu,
dq+ ̀ qd f`aaqnr ̀ mc chnqhsdr hm bnlonrhshnm 'mns fq`m,
hsnhcr `r rgnvm nm sgd fdnknfhb`k l`o ne Atkf`qh`
090// ///(-

Petrography and mineralogy
Sgd qnbjr ne Ktsyj`m oktsnm q`mfd eqnl rnld udqx
ldk`mnbq`s u`qhdshdr – gnqmakdmchsdr 'Adkdu+ 085/(
sn kdtbnbq`sd ̀ okhshb fq`mhsdr-

Gnqmakdmchsdr ̀ qd ldk`mnbq`shb ̀ mc lnmnlhm,
dq`k qnbjr- Sgdx g`ud l`rrhud rsqtbstqd ̀ mc o`mhch,
nlnqogd sdwstqd- Sgdrd ed`stqdr ̀ qd bnmrhrsdms vhsg
sgdhq l`fl`shb nqhfhm `r btltk`sdr ne a`rhb nq hm,
sdqldch`sd l`fl`-

F`aaqnr `mc chnqhsdr `qd ldrnbq`shb+ ldchtl
fq`hmdc qnbjr+ vhsg l`rrhud rsqtbstqd- Vhsghm sgd bnm,
s`bsr ynmd sn sgd bntmsqx qnbjr ` vd`j rbghrsnrhsx
b`m ad nardqudc- Sgd sdwstqd hr noghshb+ vhsg dtgdc,
q`k ok`fhnbk`rd ̀ mc rtagdcq`k ̀ loghankd- Sgd qnbjr
bnms`hm ok`fhnbk`rd '4/–6/$(+ ̀ loghankd '14–6/ $(
`mc pt`qsy '1–04$( ̀ r l`hm lhmdq`kr+ vgdqd`r ̀ bbdr,
rnqhdr ̀ qd qdoqdrdmsdc ax ̀ o`shsd+ ̀ kk`mhsd+ ̀ mc no`ptd
lhmdq`kr- Bnllnm rdbnmc`qx lhmdq`kr ̀ qd dohcnsd
`mc bgknqhsd+ ok`fhnbk`rd hr qdok`bdc ax rdqhbhsd-

Fq`mhsnhcdr rgnv u`qh`akd lnc`k bnlonrhshnm
`mc sgdx b`m ad chuhcdc hmsn rdudq`k sxodr- @logh,
ankd fq`mnchnqhsdr ̀ qd ldchtl fq`hmdc+ vhsg lnmyn,
mhshb sdwstqd- Sgd l`hm l`ehb lhmdq`k hr sgd ̀ logh,
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ankd '04$(+ sgd qnbj `krn bnms`hmr ahnshsd '1–2$(-
Vhsg lnc`k hmbqd`rd ne sgd ons`rrhtl edkcro`q sgd
qnbjr bg`mfd sn `loghankd lnmynfq`mhsd- Rxdmn,
fq`mhsdr vhsg onqogxqhb rsqtbstqdr ̀ qd sgd lnrs kdtbn,
bq`sd u`qhdsx- Ons`rrhtl edkcro`q hr oqdrdmsdc ̀ r ogd,
mnbqxrsr+ ats ̀ krn hm sgd fqntmcl`rr+ ahnshsd '1–3 $(
hr sgd rnkdkx l`ehb lhmdq`k- Sgd ̀ bbdrrnqx og`rdr ̀ qd
`o`shsd+ shs`mhsd+ yhqbnm: `kk`mhsd hr hm rtanqchm`sd
pt`mshsx-

@kk qnbj,sxodr `qd rsqnmfkx vd`sgdqdc `mc sgd
oqhl`qx lhmdq`k bnlonrhshnm hr lnchehdc- Sgd bnl,
onrhshnm ne ok`fhnbk`rdr hm sgd chnqhsdr hr `mcdrhmd
`mc rgnv khlhsdc dunktshnm9 @m4/,27- Sgd bnlonrh,
shnm ne ok`fhnbk`rd eqnl LLD ̀ mc sgd fq`mhshb gnrsr
hr hcdmshb`k9 @m02,8+ rtffdrshmf sg`s dwbg`mfd ne bnl,
onmdmsr `mc qddpthkhaq`shnm oqnbdrrdr nbbtqqdc-
@loghankdr eqnl LLD ̀ mc gnrshmf fq`mhsnhcdr ̀ qd
l`fmdrhtl gnqmakdmcd+ vhsg WLf</-78–/-62+ `mc
rhfmhehb`ms Z@\,rhsd u`b`mbx- @m hlonqs`ms o`qs ne
`loghankdr rgnv chrstqadc rsnhbghnldsqx+ qdrtkshmf
oqna`akx eqnl hmsdmrhud `ksdq`shnm- Sgd lhb`r `qd
ahnshsdr+ vhsg khlhsdc q`mfd hm WLf9 /-45–/-4/ `mc
lncdq`sd ShN19 0-34–2-2 vs- $-

Drshl`shnm ne hmsdmrhud u`qh`akdr 'S+ O `mc eN1(
ne l`fl` bqxrs`kkhy`shnm xhdkc gxo`ahrr`k kdudk ne
dlok`bdldms ne sgd Ktsyj`m fq`mhsnhcdr9 O hm sgd
q`mfd 1-2–1-8 ja`q '@ks hm @log(- Yhqbnm r`stq`,
shnm sdlodq`stqdr 'V`srnm+ G`qqhrnm+ 0872( hm fq`m,
hsnhcdr `qd adsvddm 72/–67/°B- Chqdbs bqxrs`kkhy`,
shnm ne ̀ loghankd eqnl sgd ldks ̀ mc sgd rb`qbhsx ne
qdok`bdldms sdwstqd ne ̀ loghankd nudq nsgdq l`ehb
lhmdq`kr 'nkhuhmd+ oxqnwdmd( rtoonrd hlonqs`ms v`,
sdq bnmsdms hm sgd l`fl`-

Geochemistry and isotope tracing

Svn l`hm qnbj,sxodr ̀ qd chrshmfthrgdc hm sgd Ktsy,
j`m oktsnm nm sgd a`rd ne sgd qnbj bgdlhrsqx9 nmd
ldk`mnbq`shb vhsg f`aaqn,chnqhsd bnlonrhshnm `mc
`mnsgdq lnqd kdtbnbq`sd `mc vhsg fq`mnchnqhsd–

fq`mhsd bnlonrhshnm- F`aaqn,chnqhsdr qdud`k b`kb,`k,
j`khmd `eehmhsx+ sgdx `qd lds`ktlhmtntr+ ̀ mc @.BMJ
u`qhdr adsvddm /-6–/-8- Enq ldk`mnbq`shb u`qhdshdr
vhsg LfN bnmsdms to sn 8 vs- $ 'Adkdu+ 085/( ̀  ch,
qdbs l`mskd nqhfhm bntkc ad rtoonrdc- Fq`mhsnhcdr
`qd lds`, sn odq`ktlhmtntr vhsg @.BMJ adsvddm
/-63–0-1-

Sgd svn qnbj,sxodr rgnv chrshmbshud ̀ kj`khmd bnm,
sdmsr- F`aaqn,chnqhsd u`qhdshdr rgnv udqx knv Ê1Î Qa+
A`+ Br+ Rq+ Sg+ T bnmsdmsr+ vgdqd`r fq`mhsnhcdr `qd
e`hqkx dmqhbgdc hm Ê1Î+ Qa+ A`+ Br+ Rq+ Sg+ `mc vhsg
hlonqs`ms T bnmsdms to sn 10-3 ool- Fq`mhsnhcdr
chrok`x eq`bshnm`sdc sqdmc ne QDD+ K`M.KtM u`qxhmf
adsvddm 02 ̀ mc 06 'ehf- 0(+ ̀ mc lncdq`sd Dt ̀ mnl,
`kx '/-57–/-58(- Chnqhsdr rgnv knv eq`bshnm`shnm ne
sgd QDD vhsg K`M.KtM – 3 `mc tmhlonqs`ms Dt
`mnl`kx9 /-7-

Sgd rohcdqfq`l 'ehf- 1( ne sgd fq`mhsnhcdr rgnv
oqnmntmbdc KHKD dmqhbgldms vhsg onrhshud od`jr
hm Br+ Qa+ Sg+ T+ `mc kdrr oqnmntmbdc mdf`shud
`mnl`khdr hm Ma,S` ̀ mc Sh- Vhsg sgd sq`mrhshnm sn,
v`qc sn lnqd bnlo`shakd dkdldmsr sgd sqdmc hr kdrr
eq`bshnm`sdc- Sgd chnqhsdr 'r`lokd Sq07( rgnv `m
hlonqs`ms mdf`shud Ma,S` ̀ mnl`kx: sgdhq KHKD.GERD
q`shn hr mns rn dkdu`sdc ̀ r hm sgd fq`mhsnhcdr-

@fd bnqqdbsdc Ge,yhqbnm hrnsnod c`s` enq sgd ch,
nqhsdr 'r`lokd Sq07( q`mfd adsvddm *7-8 ̀ mc *01-3
`mc rtffdrs l`mskd l`fl` rntqbd- Sgd fq`mhsd yhq,
bnmr 'r`lokd Sq00`( rgnv lhwdc bqtrs–l`mskd hrn,
snod rhfm`stqd vhsg εGe adsvddm */-52 `mc *1-5-
Enq sgd lhbqnfq`mhsd cxjd 'r`lokd Sq01( vd nas`hm
bqtrs`k cnlhm`sdc hrnsnod εGe yhqbnm u`ktdr ne –2-3
`mc –0/-0-

U-Pb conventional and in situ dating

Bnmudmshnm`k rhmfkd yhqbnm ̀ mc shs`mhsd T,Oa ̀ m`kx,
rdr 'HC,SHLR sdbgmhptd( `qd trdc enq sgd oqdbhrd
c`shmf ne sgd svn l`hm qnbj u`qhdshdr ne sgd Ktsyj`m
oktsnm- Sgdx ̀ qd bnlahmdc vhsg hm rhst K@,HBOLR
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`m`kxrdr ne rdkdbsdc yhqbnm fq`hmr- Yhqbnmr eqnl sgd
chnqhsd 'Sq07( rgnv mdfkhfhakd qdbdms kd`c knrr+ onrrh,
akx qdk`sdc sn @kohmd dudmsr 'ehf- 2(- Bgdlhb`kkx ̀ aq`c,
dc fq`hmr 'L`sshrnm+ 1//4( xhdkc bnmbnqch` ̀ fd 426 ±
0-5 L` 'ehf- 2(- Hm,rhst K@,HBOLR `m`kxrdr `qd hm
`fqddldms vhsg sgdrd c`s`+ ̀ r fdmdq`kkx sgd ld`rtqdc
yhqbnm cnl`hmr xhdkc ld`m 1/5T.127T `fd ne 43/ ±
01 Ì`- Mn hmgdqhsdc bnqdr `qd nardqudc vhsghm sgd
yhqbnm fq`hmr+ ̀ mc sgd q`chnfdmhb kd`c knrr hr qdk`sdc
nmkx sn sgd ntsdq bqxrs`k ynmdr-

A`bj rb`ssdqdc dkdbsqnm 'ARD( ̀ mc b`sgncd ktlh,
mdrbdmbd 'BK( hl`fdr ne yhqbnmr eqnl fq`mhsd r`l,
okd Sq00` qdud`k rsqnmf lds`lhbshr`shnm ̀ mc hmbkt,
rhnmr ne Sg ̀ mc T og`rdr- Bnmudmshnm`k T,Oa ̀ m`k,
xrdr `qd `eedbsdc ax sgd oqdrdmbd ne hmgdqhsdc bnqdr
`mc q`chnfdmhb kd`c knrr ctqhmf @kohmd shld- Bnmbnq,
c`ms `fd ne 223-0 ± 0-1 L` v`r nas`hmdc `m`kxrhmf
svn shs`mhsd fq`hmr ne sgd r`ld r`lokd 'ehf- 3(- Hm rhst
K@,HBOLR ̀ m`kxrdr nm rdkdbsdc yhqbnm bqxrs`kr xhdkc
`m ̀ fd hmsdqu`k ne 2//–22/ Ì` enq sgd l`fl`shb ynmdr
`mc cdehmd ` ld`m 1/5T.127T `fd ne 20/ ± 15 Ì`-

Regional position, geodynamic implications
and source considerations

Sgd chnqhsdr `mc fq`mhsnhcdr ne Ktsyj`m oktsnm qd,
ud`k cheedqdms ̀ fdr ̀ mc chrshmbs fdnbgdlhb`k ed`stqdr-
Sgd chnqhsdr `qd B`laqh`m hm `fd '426 ± 0-6 L`(
`mc b`m ad bnqqdk`sdc vhsg sgd qnbjr ne Rsqtl` Ch,

Ehf- 2- Bnmbnqch` ch`fq`l enq yhqbnmr ne r`lokd Sq07-
Sgd `fd hr b`kbtk`sdc trhmf `kk bnmbnqc`ms 'bgdlhb`k
`aq`cdc( `mc chrbnqc`ms yhqbnmr-
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chemical abrasion

nqhsd Enql`shnm.Rsqtl` Tmhs 'Khknu+ 0870: Fq`e ds
`k-+ 0887: Pt`cs ds `k-+ 1///: Jtmnu+ 1//2(+ vghbg
`qd dwonrdc vhcdq rntsg ne sgd Sqtm qdfhnm- Sgd ch,
nqhsdr rgnv εGe,yhqbnm u`ktdr adsvddm *7-8 `mc
*01-3- Sgdx g`ud ek`s GQDD chrsqhatshnm+ Ma,S` ̀ mc
Sh mdf`shud `mnl`khdr+ b`kb,`kj`khmd `eehmhsx `mc
rkhfgskx dmqhbgldms hm KHKD `mc KQDD- @kk sgdrd
ed`stqdr `qd bnmrhrsdms vhsg ` rtactbshnm,qdk`sdc
fdncxm`lhb rdsshmf- Hrnsnod `mc fdnbgdlhb`k rhf,
m`stqd rtffdrs ̀  fdmdq`shnm ne l`fl` hm ` rtabnm,
shmdms`k l`mskd khsgnrogdqd+ vghbg v`r dmqhbgdc hm
KHKD qdrtkshmf eqnl rtactbshnm qdk`sdc rk`a cdgx,
cq`s`shnm-

Sgd fq`mhsnhcr `qd U`qhrb`m hm `fd '223-0 ± 0-1(
L` `mc bnkkhrhnm, nq onrs,bnkkhrhnm qdk`sdc- Sgdx
oqdrdms dkdu`sdc KHKD.GERD q`shnr+ ` eq`bshnm`sdc
sqdmc ne QDD+ hlonqs`ms bnmsdms ne Sg+ T+ J+ `mc
hrnsqnohb e`aqhbr- Sgd εGe,yhqbnm hrnsnod rhfm`stqd
ne fq`mhsnhcdr hmchb`sdr ̀ m hlonqs`ms qnkd ne bqtrs`k
l`sdqh`k hm sgd l`fl` fdmdq`shnm- Fdnbgdlhb`k
bg`q`bsdqhrshbr ne sgd fq`mhsnhcr hlokx ldkshmf ne
bqtrs`k l`sdqh`kr vhsg lhwdc bqtrs,l`mskd nqhfhm-
Rtanqchm`sd hmots ne l`mskd bnlonmdmsr bntkc dw,
ok`hm sgd rhlhk`qhsx hm sgd chrsqhatshnm ne rnld sq`bd
dkdldmsr vhsg sgd chnqhsdr+ ̀ r vdkk ̀ r sgd oqdrdmbd ne
LLD `mc sgd bgdlhb`k gdsdqnfdmdhsx ne sgd qnbjr-
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rhmr- Fdnk- Rnb- Knmcnm+ Rodb- Otak- unk- 31+ 202– 234-

V`srnm+ D- A-+ S- L- G`qqhrnm- 0872- Yhqbnm r`stq`shnm
qduhrhsdc9 sdlodq`stqd `mc bnlonrhshnm deedbsr hm `
u`qhdsx ne bqtrs`k l`fl` sxodr- – D`qsg Ok`mds- Rbh-
Kdss-+ 53+ 184–2/3-

Y`fnqbgdu+ H-+ R- Ltqa`sg- 0877- Qtahchtl,Rsqnmshtl
hrnsnohb c`s` nm sgd O`kdnynhb l`fl`shrl hm sgd Sq`m
qdfhnm- – Fdnknfhb` A`kb-+ 07+ 2+ 32–35 'hm Qtrrh`m(-

Y`fnqbgdu+ H-+ U- Jnrs`chmnu+ C- Bgtmdu+ Q- Chlhsqnu+ H-
R`otmnu+ O- Bgtl`bgdmjn+ R- X`mdu- 0884- Dwok`m,
`snqx mnsd sn sgd fdnknfhb l`o ne Atkf`qh` nm rb`kd 09
0// ///- Uk`rnsmhsyd `mc Aqdymhj l`o rgdds- Rneh`
Fdnknfx `mc Fdnogxrhbr Bnqo-+ 61 o- 'hm Atkf`qh`m
vhsg Dmfkhrg `arsq`bs(-

Èçòî÷íèöè è âúçðàñòîâè ðàçëè÷èÿ ìåæäó ñêàëèòå
îò Ëþöêàíñêèÿ ïëóòîí
Ìîì÷èë Äþëãåðîâ1, Èðåíà Ïåé÷åâà2,3, Àëáðåõò ôîí Êâàäò3, Ðîñåí Íåäÿëêîâ1

Ðåçþìå. Íîâèòå òåðåííè+ ïåòðîëîãî,ãåîõèìè÷íè+
T,Oa è Ge èçîòîïíè äàííè ïîêàçàõà ðàçëè÷íè
âúçðàñòè è ãåîõèìè÷íè õàðàêòåðèñòèêè çà äèî,
ðèòèòå è ãðàíèòîèäèòå íà Ëþöêàíñêèÿ ïëóòîí
'Òðúíñêè ðàéîí+ Çàïàäíà Áúëãàðèÿ(- Äèîðèòèòå
ñà ñ êàìáðèéñêà âúçðàñò '426 ± 0+6 L`( è ìîãàò
äà ñå êîðåëèðàò ñúñ ñêàëèòå íà Ñòðóìñêàòà äè,
îðèòîâà ôîðìàöèÿ+ ðàçêðèâàùè ñå ïî,øèðîêî
þæíî îò Òðúíñêèÿ ðàéîí- Äèîðèòèòå ïîêàçâàò
εGe,öèðêîíîâè ñòîéíîñòè ìåæäó *7+8 è *01+3+
ïî÷òè åäíàêâî ðàçïðåäåëåíèå íà GQDD+ Ma,S`

è Sh íåãàòèâíè àíîìàëèè+ êàëöèåâî,àëêàëíà òåí,
äåíöèÿ è ëåêî îáîãàòÿâàíå íà KHKD è KQDD- Òåçè
ñâîéñòâà íà ñêàëèòå ïðåäïîëàãàò ñóáäóêöèîííà
ãåîäèíàìè÷íà îáñòàíîâêà íà ôîðìèðàíå-

Ãðàíèòîèäèòå ñà ñ âàðèñòêà âúçðàñò '223+0 ±
0+1 L`( è êîëèçèîííè è.èëè ïîñòîëèçèîííè õà,
ðàêòåðèñòèêè- Òå ïîêàçâàò ïîâèøåíè KHKD.GERD
îòíîøåíèÿ+ ôðàêöèîíèðàí òðåíä íà QDD+ çíà÷è,
òåëíè ñúäúðæàíèÿ íà Sg+ T+ J è εGe,öèðêîíîâè
ñòîéíîñòè+ ïðåäïîëàãàùè çíà÷èòåëíî ó÷àñòèå íà
êîðîâè ìàòåðèàëè ïðè ôîðìèðàíåòî èì-


