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Introduction and geological background

Sgd D`rsdqm Rqdcmnfnqhd ynmd qdoqdrdmsr sgd d`rs,
dqmlnrs o`qs ne ` m`qqnv 04// jl knmf adks ne To,
odq Bqds`bdntr b`kb,`kj`khmd l`fl`shb qnbjr hm sgd
B`qo`sgh`m,A`kj`m qdfhnm ne sgd RD Dtqnod- Sgd
adks bnms`hmr sgd l`inq onqogxqx,bnodq cdonrhsr hm
Dtqnod `mc hr jmnvm `r A`m`shshb L`fl`shb `mc
Lds`kknfdmhb Adks 'Adqy` ds `k-+ 0887( nq @otrdmh,
A`m`s,Shlnj,Rqdcmnfnqhd adks '@ASR+ Ononu+ Ono,
nu+ 1///(- Hsr sdbsnmhb dunktshnm aqn`ckx qdk`sdr sn
rtactbshnm oqnbdrrdr oqhnq sn sgd K`sd Bqds`bdntr
bnkkhrhnm dudmsr 'Bhna`mt ds ̀ k-+ 1//1(+ ats sgd bnl,
okdw qdfhnm`k fdncxm`lhb dunktshnm hr mns vdkk qd,
bnmrsqtbsdc- Nmd ne sgd l`hm qd`rnmr enq sghr hr sgd
`ardmbd ne rteehbhdms odsqnknfhb`k+ fdnbgqnmnkhb`k
`mc hrnsnod c`s` enq sgd l`fl`shb qnbjr- To,sn,c`sd
qdrd`qbg hr adhmf cnmd enq sgd Bdmsq`k Rqdcmnfnqhd
ynmd ne sgd @ASR adks 'unm Pt`cs ds ̀ k-+ 1//4(- Qd,
rtksr nas`hmdc enq sgd l`inq l`fl`shb bdmsdqr ne sgd
ynmd rgnv ̀ m ̀ bqnrr,`qb mnqsg sn rntsg lhfq`shnm ne
l`fl`shrl vhsg ̀ m hmbqd`rhmf bnmsqhatshnm ne l`m,
skd,cdqhudc l`sdqh`k hm sgd r`ld chqdbshnm-

Hm sghr o`odq vd stqm rodbh`k `ssdmshnm sn sgd
fdnbgdlhrsqx ne sgd l`fl`shb qnbjr ne sgd D`rsdqm
Rqdcmnfnqhd ynmd- Bnlo`qdc sn sgd nsgdq o`qsr ne
@ASR adks sghr ynmd g`r rodbhehb ed`stqdr hm sdqlr ne
sdbsnmhbr+ l`fl`shrl `mc lds`kknfdmx- Hs g`r sgd
sghmmdrs '16,2/ jl( bqtrs `mc sgd lnrs hmsdmrhud
onrhshud fq`uhsx ̀ mnl`khdr nm sgd sdqqhsnqx ne sgd A`k,
j`m Odmhmrtk` 'Fdnqfhdu ds ̀ k-+ 1//0(- L`fl`shrl hr
lnrs `atmc`ms+ vhsg hmsqtrhud `mc unkb`mhb qnbjr
rgnvhmf bnmrhcdq`akd bnlonrhshnm`k u`qh`shnm `mc
a`rhb sn hmsdqldch`sd l`fl`r oqdcnlhm`shmf nudq
edkrhb sxodr- A`rdc nm sgd odsqnknfhb`k bg`q`bsdqhr,
shbr ne sgd qnbjr entq l`fl`shb qdfhnmr `qd chrshm,
fthrgdc eqnl rntsg sn mnqsg 'C`anurjh ds ̀ k-+ 0880(9
Rsq`mcyg` unkb`mn,hmsqtrhud qdfhnm 'RUHQ(+ X̀ lank,
Atqf`r unkb`mn,hmsqtrhud qdfhnm 'XAUHQ(+ Mnqsg
Atqf`r unkb`mhb qdfhnm 'MAUQ( ̀ mc Ktc` J`lbgx`

unkb`mhb qdfhnm 'KJUQ( hm sgd D`rs A`kj`m 'ehf- 0(-
RUHQ hr hmsqtrhnm,cnlhm`sdc- Toodq Bqds`bdntr
f`aaqnr+ chnqhsdr ̀ mc fq`mhsdr ̀ qd hmsqtcdc hm O`kdn,
ynhb fq`mhsdr `r vdkk `r O`kdnynhb+ Sqh`rrhb `mc It,
q`rrhb lds`lnqoghb qnbjr- XAUHQ bnmrhrsr ne To,
odq Bqds`bdntr rdchldmsr+ unkb`mnbk`rshbr+ k`u` eknvr
`mc ohkknv k`u`r vhsg sns`k sghbjmdrr ne lnqd sg`m
4/// ldsdqr- Sgd unkb`mhb rsqtbstqdr ̀ qd ne bdmsq`k
`mc khmd`q sxod- A`rdldms hr mns dwonrdc+ mnq hr hs
qd`bgdc hm cqhkk,bnqdr- MAUQ hr ` m`qqnv rsqho ne
ntsbqnoohmf tksq`,J ohkknv k`u`r+ bnloqhrhmf unk,
b`mndr ne khmd`q sxod- KJUQ hr bg`q`bsdqhydc ax `
lhmnq hfmdntr ̀ bshuhsx+ lnrskx chjdr ̀ mc rtaunkb`,
mhb anchdr hmsqtchmf sgd Sqh`rrhb ̀ mc Itq`rrhb lds`,
lnqognrdc rdchldmsr+ `mc rl`kk qdlm`msr ne k`u`
eknvr-

Sgd oqd,dwhrshmf fdnbgdlhb`k c`s` nm sgd l`f,
l`shrl hr lnrskx nm sgd l`inq dkdldms bnlonrhshnm
ne sgd qnbjr- Lnrs ne sgd rstchdr bnmbdqm rdo`q`sd
unkb`mhb `mc.nq hmsqtrhud bdmsdqr hm D`rsdqm Rqdc,
mnfnqhd vhsg nmkx edv o`odqr rtll`qhyhmf sgd ̀ u`hk,
`akd c`s` 'Rs`mhrgdu`,U`rrhkdu`+ 087/: Fdnqfhdu ds
`k-+ 1//0(- Sgdrd rstchdr onhms nts sgd lnrs bg`q`b,
sdqhrshb ed`stqdr ne sgd l`fl`shrl hm D`rsdqm Rqdcmn,
fnqhd9 hs hr sgd lnrs unktlhmntr+ a`rhb `mc J,qhbg+
bnlo`qdc sn nsgdq o`qsr ne sgd @ASR adks- Sgd ̀ tsgnqr
dlog`rhyd sgd oqnlhmdms sqdmc ne J1N hmbqd`rd eqnl
rntsg sn mnqsg snv`qcr sgd bnmshmdms`k ghmsdqk`mc-

Hm bnmsq`rs sn sgd mtldqntr l`inq dkdldms ̀ m`k,
xrdr ne l`fl`shb qnbjr otakhrgdc sq`bd dkdldms c`s`
enq sgd D`rsdqm Rqdcmnfnqhd ynmd `qd udqx khlhsdc-
L`mdssh ds `k- '0868( qdonqs sgd sq`bd dkdldms bnm,
sdms ne 0/ r`lokdr ne sgd unkb`mhb qnbjr eqnl sgd
B@ `mc RG qnbjr hm sgd XAUHQ- A`rdc nm sgd chr,
sqhatshnm o`ssdqm ne sgd QDD sgd `tsgnqr ̀ qftd sg`s
sgd qnbjr ̀ qd oqnctbdc ax u`qhntr cdfqdd ne ldkshmf
ne dmqhbgdc l`mskd l`sdqh`k 'rohmdk odqhcnshsdr ̀ mc
f`qmds odqhcnshsdr(+ enkknvdc ax bqxrs`k khpthc eq`b,
shnm`shnm ne l`hmkx nkhuhmd ̀ mc rnld oxqnwdmd ̀ mc
rohmdk- Rs`mhrgdu`,U`rrhkdu` ̀ mc C`hdu` '088/( stqm
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rodbh`k ̀ ssdmshnm nm sgd sq`bd dkdldms bnmsdmsr ̀ mc
nardqud sg`s eqnl rntsg 'Rsq`mcyg`( sn mnqsg 'X`l,
ank,Atqf`r ( sgd bnmbdmsq`shnmr ne J+ Lf+ Qa+ A`+
Rq+ Mh+ Bq+ Rb+ Sg+ T+ Yq+ Ge+ S`+ ̀ r vdkk ̀ r sgd q`shnr
J.Sh+ Yq.Ge+ A`.Kt hmbqd`rd-

Sgd oqdu`hkhmf lncdk enq sgd fdncxm`lhb dunkt,
shnm ne sgd ynmd hr ̀  “sqhokd ̀ qb rsqtbstqd” 'Fdnqfhdu
ds ̀ k-+ 1//0(+ bnmrhrshmf ne ̀  eqnms`k ̀ qb 'RUHQ(+ bdm,
sq`k rtal`qhmd unkb`mhb `qb 'XAUHQ( hm sgd `wh`k
o`qs ne `m hmsq`,`qb a`rhm+ `mc `m hmbhohdms a`bj,
`qb qhes 'MAUQ(- KJUQ g`r mns addm hmbnqonq`sdc
hm sgd lncdk+ adb`trd ne k`bjhmf fdnbgdlhb`k c`s`-

Sgd otqonrd ne sghr rstcx hr sn rtll`qhyd sgd
`u`hk`akd l`inq dkdldms c`s` ̀ mc sn hmsdfq`sd sgdl
vhsg ntq l`inq ̀ mc sq`bd dkdldms ̀ m`kxrdr nas`hmdc
enq 6/ r`lokdr eqnl ̀ kk 3 qdfhnmr ne sgd D`rsdqm Rqdc,
mnfnqhd ynmd- Hm svn nsgdq o`odqr 'Fdnqfhdu ds `k-+
1//4: 1//5 hm oqdrr( vd chrbtrr sgd oqdkhlhm`qx T.Oa
`fd c`s` eqnl yhqbnmr ̀ mc sgdhq Ge hrnsnod q`shnr- @
etstqd bnlahmhmf ne sgd fdnbgdlhb`k+ oqdbhrd fdn,
bgqnmnknfhb`k `mc hrnsnod c`s` vhkk gdko tr sn dkt,
bhc`sd sgd bnlokdw fdncxm`lhb ghrsnqx ne sghr ynmd-

Materials and methods

R`lokdr enq gnkd,qnbj l`inq ̀ mc sq`bd dkdldmsr cd,
sdqlhm`shnm vdqd b`qdetkkx rdkdbsdc sn ̀ unhc gxcqn,

sgdql`k `ksdq`shnm- R`lokdr vdqd ehmdkx bqtrgdc hm
sgd “Dtqnsdrs” k`anq`snqx+ Rneh`- L`inq dkdldmsr vdqd
cdsdqlhmdc vhsg WQE hm sgd Tmhudqrhsx R`kyatqf+
@trsqh`- Sq`bd dkdldmsr vdqd cdsdqlhmdc vhsg ̀  K@,
HBOLR nm etrdc KhA3 odkkdsr hm DSG,Ytqhbg-

Results

Eqnl sgd 6/ rstchdc r`lokdr 20 `qd eqnl RUHQ+ 14
eqnl XAUHQ+ 0/ eqnl MAUQ ̀ mc nmkx 3 eqnl KJUQ-
Sgd qdrtksr `qd rgnvm nm ehf- 1+ snfdsgdq vhsg sgd
rtll`qhydc otakhrgdc `m`kxrdr ax Fdnqfhdu ds `k-
'1//0(- @r b`m ad rddm eqnl sgd S@R ch`fq`l 'ehf- 1`-(+
sgdqd hr ̀  vhcd u`qhdsx ne l`fl`shb qnbjr hm D`rsdqm
Rqdcmnfnqhd- Bkd`qkx uhrhakd hr sgd cheedqdmbd hm sgd
`kj`kh bnmsdms adsvddm sgd rntsgdqm+ Rsq`mcyg` qd,
fhnm+ `mc sgd XAUHQ `mc MAUQ- Sgd sqdmc ne hm,
bqd`rhmf `kj`kh bnmsdms hr hmsdqqtosdc hm sgd mnqsg,
dqmlnrs KJUQ- Vgdm oknssdc nm ̀  ons`rrhtl nwhcd
`f`hmrs rhkhb` nwhcd ch`fq`l sgd qnbjr eqnl RUHQ
`mc KJUQ e`kk hm sgd b`kb,`kj`khmd ehdkc+ vhsg rta,
nqchm`sd qnbjr adknmfhmf sn sgd sgnkdhhshb `mc ghfg
J,b`kj,`kj`khmd rdqhdr 'ehf- 1a(- Hm bnmsq`rs+ sgd qnbjr
eqnl XAUHQ ̀ mc MAUHQ adknmf lnrskx sn sgd rgnr,
gnmhshb rdqhdr- Nm ̀  oqhlhshud l`mskd ,mnql`khydc okns
ne sgd sq`bd dkdldmsr sgd qnbjr eqnl sgd cheedqdms
qdfhnmr rgnv rhlhk`q o`ssdqmr+ vhsg dmqhbgldms hm

Ehf- 0- Fdnknfhb`k l`o ne D`rsdqm Rqdcmnfnqhd ynmd+ lnchehdc `esdq Bgdrghsdu `mc J`mbdu+ 0878- Rdd sdws enq
`aaqduh`shnmr- R`lokdr knb`shnm rgnvm-
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k`qfd hnm khsgnoghkd dkdldmsr'KHKD( ̀ mc knv u`ktdr
ne sgd ne ghfg ehdkc rsqdmfsg dkdldmsr 'GERD(+ ̀ mc ̀
oqnmntmbdc Ma,S` sqntfg 'ehf- 2`(- @ksgntfg sgd
qnbjr chrok`x rhlhk`q o`ssdqmr+ hs rgntkc ad mnsdc sg`s
sgd qnbjr eqnl XAUHQ `mc MAUQ `qd bg`q`bsdq,
hydc ax e`q lnqd dwsqdld dmqhbgldms hm hmbnlo`sh,
akd sq`bd dkdldmsr+ o`qshbtk`qkx Qa+ Sg+ T Rq `mc
KQDD 'ehf- 2` `mc 2a(- Sgd nsgdq mns`akd ed`stqdr
`qd sgd qdk`shudkx ek`s o`ssdqm ne sgd gd`ux QDD ̀ mc
sgd `ardmbd ne+ nq udqx vd`j Dt `mnl`kx- Sgd cd,
fqdd ne QDD dmqhbgldms 'sgd q`shn ne mnql`khydc K`
udqrtr Xa( bg`mfdr eqnl 4-7 hm Rsq`mcyg`+ sn 7-3 hm
X`lank `mc Mnqsg Atqf`r `mc hmbqd`rdr etqsgdq hm
Ktc` J`lbgx` qdfhnm sn 0/-3-

Discussion and conclusions

Hm sdqlr ne l`inq dkdldms bnlonrhshnm sgd fqd`s ch,
udqrhsx ne sgd qnbjr hm sgd D`rsdqm Rqdcmnfnqhd ynmd
hr sgd lnrs oqnlhmdms ed`stqd- A`rhb l`fl`shb oqnc,
tbsr oqdcnlhm`sd ̀ mc sgd qnbjr ̀ qd dmqhbgdc hm J1N-
Vgdm rtachuhcdc `bbnqchmf sn sgdhq J1N bnmsdms
'ehf- 1` `mc a(+ bkd`qkx sgdqd `qd svn l`inq qdfhnmr9
RUHQ sn sgd rntsg+ ̀ mc XAUHQ ̀ mc MAUHQ qdfhnmr
mnqsg ne hs- Sghr hr hmsdqoqdsdc ̀ r qdoqdrdmshmf cheedq,
dms cdfqddr ne o`qsh`k ldkshmf ne ̀  bnlo`q`shudkx rhl,

Ehf- 1- L`inq dkdldms oknsr enq mdv `mc otakhrgdc
`m`kxrdr eqnl D`rsdqm Rqdcmnfnqhd ynmd- ̀ ( S@R ch`fq`l:
a( J1N,RhN1 ch`fq`l

hk`q l`mskd rntqbd- Sgd hcd` hr rtoonqsdc ax sgd che,
edqdms cdfqdd ne dmqhbgldms hm KHKD `mc KQDD hm
ansg qdfhnmr 'ehf- 2` ̀ mc a(- Sgd dmqhbgldms hm KHKD+
qdk`shud cdokdshnm ne GERD+ ̀ mc sgd oqnmntmbdc Ma,
S` sqntfg 'ehf- 2`( `kk rtffdrs ` rtactbshnm,qdk`sdc
nqhfhm enq sgd l`fl`shb qnbjr hm sgd ynmd- Sgd l`f,
l`r chc mns eq`bshnm`sd rhfmhehb`ms `lntms ne ok`,
fhnbk`rd+ vghbg hr qdekdbsdc hm sgd ̀ ardmbd ne ` mdf,
`shud Dt ̀ mnl`kx-

Sgd ynmhmf hm J1N bnmsdms+ `r vdkk `r sgd hm,
bqd`rd ne KHKD `mc KQDD+ hr hmsdqqtosdc+ vgdm vd
hmbktcd sgd r`lokdr eqnl sgd mnqsgdqmlnrs qdfhnm+
sgd KJUQ- Hm sdqlr ne sgdhq sns`k `kj`kh bnmsdms+ ̀ r
vdkk ̀ r sgd J1N bnmsdms nmkx+ sgd qnbjr eqnl KJUQ
`ood`q sn ad lnqd rhlhk`q sn sgd RUHQ- Sgd J1N sn
M`1N q`shn ̀ krn enkknvr sgd r`ld o`sg ̀ mc bg`mfdr
eqnl ̀ ants /-4 hm sgd rntsg sn 0-1 hm X`lank,Atqf`r
`mc M Atqf`r qdfhnmr `mc sgdm cqnor `f`hm sn /-6
hm KJUQ- Sgd qnbjr eqnl sgd k`rs qdfhnm `qd lnqd
rhlhk`q sn sgd RUHQ hm sdqlr ne sgdhq sq`bd dkdldms
bnmsdms-

Oqdbhrd T.Oa `fd c`shmf `mc hrnsnod sq`bhmf ne
sgd l`fl`shrl `bbnlo`mhdc ax l`inq, `mc sq`bd
dkdldms c`s` `mc lhmdq`k bnlonrhshnm rstchdr vhkk
ad trdc enq adssdq tmcdqrs`mchmf ne sgd bnlokdw fdn,
cxm`lhb ghrsnqx ne sghr ynmd-

Ehf- 2- `( Ldch`m u`ktdr ne sgd '`( oqhlnqch`k l`mskd
mnql`khydc sq`bd dkdldmsr o`ssdqmr ̀ mc 'a( sgd bgnmcqhsd
mnql`khydc QDD o`ssdqmr enq sgd entq l`hm qdfhnmr hm
D`rsdqm Rqdcmnfnqhd
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ãðàíè÷åíè ÷åòèðè ðåãèîíà9 Ñòðàíäæàíñêè âóë,
êàíî,èíòðóçèâåí+ ßìáîëñêî,Áóðãàñêè âóëêàíî,
èíòðóçèâåí+ Ñåâåðíîáóðãàñêè âóëêàíñêè è Ëóäî,
êàì÷èéñêè âóëêàíñêè- Â íàñòîÿùàòà ðàáîòà îáîá,
ùàâàìå íàëè÷íàòà ïóáëèêóâàíà èíôîðìàöèÿ çà
ñúñòàâà íà ñêàëèòå è ïðåäñòàâÿìå ãðàôè÷íî

íîâè äàííè çà ãëàâíèòå åëåìåíòè è åëåìåíòèòå,
ñëåäè íà íîâè 6/ ïðîáè îò ÷åòèðèòå ðåãèîíà-
Ðåçóëòàòèòå ïîêàçâàò+ ÷å ñêàëèòå îò âñè÷êè çîíè
èìàò ñóáäóêöèîíåí õàðàêòåð- Ñúäúðæàíèåòî íà
êàëèé è íà íåñúâìåñòèìèòå åëåìåíòè,ñëåäè â
ñêàëèòå ñå óâåëè÷àâà îò þã íà ñåâåð- Òàçè çîíàë,
íîñò ñå íàðóøàâà â ðåãèîíà íà Ëóäîêàì÷èéñêèÿ
ðåãèîí+ êîéòî ïî ñâîèòå ãåîõèìè÷íè õàðàêòåðè,
ñòèêè å ïî,áëèçúê äî Ñòðàíäæàíñêèÿ âóëêàíî,
èíòðóçèâåí ðåãèîí- Äîïúëíèòåëíè âúçðàñòîâè è
èçîòîïíè îïðåäåëåíèÿ ñà íåîáõîäèìè çà èçãðàæ,
äàíå íà óñïåøåí ãåîäèíàìè÷åí ìîäåë çà åâîëþ,
öèÿòà íà Èçòî÷íîòî Ñðåäíîãîðèå-


