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Amphiboles from the Plana pluton, Bulgaria
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Introduction

Sgd Ok`m` oktsnm hr ` o`qs ne ` MV,RD dknmf`sdc
Toodq Bqds`bdntr l`fl`shb bnlokdw 'Ok`m`+ Ftsr,
`k+ U`qrghkn+ Dkrghsr`,Anrgtki` dsb-(+ sg`s anqcdqr nm
sgd Rqdcmnfnqhd ynmd sn sgd mnqsg ̀ mc sgd Qgncno,
h`m l`rrhe sn sgd rntsg- @kk sgd oktsnmhb anchdr eqnl
sgd bnlokdw ̀ qd hmsdqoqdsdc hm khsdq`stqd ̀ r eq`bstqd
hmsqtrhnmr bnmsqnkkdc ax sgd L`qhsr` rgd`q ynmd rsqtb,
stqdr 'C`anurjh+ 087/: C`anurjh+ 0877: Fdnqfhdu+
K`y`qnu`+ 1//2(- Sgd oktsnm hmsqtcdc l`hmkx ghfg,
fq`cd lds`lnqoghb qnbjr ̀ mc o`qsh`kkx sgd Ch`a`rd,
Ogxkkhsnhc Bnlokdw `mc Ldrnynhb rdchldmsr `mc
`mcdrhsdr 'Anx`cihdu+ 0860(- Hs oqnunjdc bnms`bs
bg`mfdr hm sgd bntmsqx rdchldms`qx qnbjr+ oqnctb,
hmf Ow,gnqmedkrdr- Ehqrs hmenql`shnm ̀ ants sgd Ok`m`
oktsnm fhudr Mhjnknu '0810(- Anx`cihdu '0860( l`jdr
cds`hkdc bg`q`bsdqhrshbr ne sgd hmsqtrhud qnbjr-

Sgd ehdkc nardqu`shnmr rgnv fq`ct`kkx q`mfhmf hm
bnlonrhshnm eqnl sgd odqhogdqx sn sgd bnqd ne sgd
oktsnm qnbj sxodr+ eqnl f`aaqn,oxqnwdmhsd 'FaOws(+
f`aaqn 'Fa( `mc rta`kj`khmd Fa+ sgqntfg pt`qsy,
chnqhsd 'Pc(+ lnmynchnqhsd 'Lc(+ pt`qsy,lnmynchnq,
hsd 'Plc(+ fq`mnchnqhsd 'Fc( ̀ mc fq`mhsd 'Fq(- L`e,
hb sn ldrnbq`shb cxjdr ̀ mc ̀ atmc`ms odfl`shsd,`okhsd
udhmr bts sgd oktsnmhb ancx- Oqnbdrrdr ne l`fl`
lhwhmf hm sgd oktsnm vdqd qdbnqcdc 'Fdnqfhdu+ 1//2:
Fdnqfhdu+ K`y`qnu`+ 1//2( ats mns rstchdc- Sgd k`s,
drs ehdkc qdrd`qbg rgnvr sgd oqdrdmbd ne ldk`mnbq`s,
hb sn ldrnbq`shb lhbqnfq`mtk`q dmbk`udr+ hmchb`shmf
rtbg ogdmnldm` 'lnqd cds`hkdc odsqnfq`oghb bg`q,
`bsdqhrshb ̀ mc lhmdq`k bnlonrhshnm cdehmhshnm enq sgd
cheedqdms qnbj sxodr hm Ahcygnu`+ Mdch`kjnu+ 1//5(-

Brief characteristics of the amphiboles
from the different rock types

@r fnnc hmchb`snqr ne bqxrs`kkhy`shnm dmuhqnmldmsr
`mc adhmf `klnrs nlmhoqdrdms hm sgd qnbjr ne sgd
Ok`m` oktsnm+ ̀ loghankdr '@log( ̀ qd ne o`qshbtk`q
hmsdqdrs enq sgd hmsdqoqds`shnm ne l`fl` dunktshnm,
`qx ghrsnqx-

Hm sgd onqogxqhshb Fa 'FaO( ̀ mc FaOws+ ̀ logha,
nkdr vdqd entmc `r rtagdcq`k sn `mgdcq`k `mc q`qd

dtgdcq`k bqxrs`kr vhsg bkd`q okdnbgqnhrl- Sgdx lnrskx
qdok`bd ̀ mc enql nudqfqnvsgr nm oxqnwdmd bqxrs`kr+
`mc rnldshldr dmbknrd rl`kkdq ok`fhnbk`rd fq`hmr-
Sgdhq bnlonrhshnm bnqqdronmcr sn srbgdql`jhsd
'Srbg( vhsg Lf" /-66–/-73 `mc l`fmdrhngnqm,
akdmcd 'LGa( vhsg ghfgdq Lf" '/-68–/-72( enq sgd
FaOws `mc knvdq '/-5,/-52( enq sgd FaO 's`akd 0 `mc
ehf- 0`(- Sgd rhkhb` bnmsdms hmbqd`rdr hm fdmdq`k eqnl
sgd bnqd sn sgd odqhogdqx ne sgd fq`hmr- Qdf`qchmf
sgd oqdrrtqdr drshl`sdc 'rdd adkknv(+ hs rddlr sg`s Srbg
bqxrs`kkhydc d`qkx hm cdosg '`mc v`r btltk`sdc `e,
sdq sgd l`fl` dlok`bdldms hm sgd ntsdq o`qsr ne
sgd l`fl`shb bg`ladq(+ vghkd k`sdq “hm rhst” bqxr,
s`kkhy`shnm oqnctbdc LGa-

Vhsg sgd oqnfqdrrhmf l`fl` cheedqdmsh`shnm+ ̀ e,
sdq sgd dlok`bdldms ne sgd ldks hm sgd l`fl`shb
bg`ladq+ @log bqxrs`kkhy`shnm hmbqd`rdr ̀ s sgd dw,
odmrd ne bkhmnoxqnwdmd fqnvsg- Etqsgdq cheedqdmsh`,
shnm kdc sn ̀  fq`ct`k cdbqd`rd hm @log bnmsdms ̀ knmf
vhsg sgd q`hrhmf rhkhb` hm sgd ldks- Hm sgd hmsdqldch,
`sd qnbjr+ @log `qd rl`kk rtagdcq`k sn `mgdcq`k
LGa bqxrs`kr+ vghbg nesdm qdok`bd `mc enql nudq,
fqnvsgr nm bkhmnoxqnwdmd- Vgdqd mn oxqnwdmd nb,
btqr+ `r vdkk `r hm sgd lnqd dunkudc qnbjr 'Fc `mc
Fq(+ dtgdcq`k sn rtagdcq`k LGa bqxrs`kr vdqd drs`a,
khrgdc- Sgd Lf" enq sgdrd @log hr vhsghm /-51–/-73
hmbqd`rhmf snv`qcr sgd lnqd dunkudc qnbjr- 'ehf- 0`(-

@log qhbgdq hm rnchtl vdqd entmc hm lnrs ne
sgd dmbk`udr 's`akd 0(+ vghbg hr bnmrhrsdms vhsg sgdhq
qdk`shudkx q`hrdc ̀ kj`khmhsx- Sgdx l`hmkx okns ̀ r LGa
`mc dcdmhsd 'Dc( vhsg sq`mrhshnmr sn edqqndcdmhsd+
l`fmdrhng`rshmfrhsd 'LG`r( ̀ mc o`qf`rhsd 'O`qf( hm
nmd ne sgd dmbk`udr 'ehf- 0a(- Lnqd M`,qhbg bkhmnox,
qnwdmd v`r ̀ krn entmc hm sgd k`sdq- Bnlo`q`shudkx sn
@log eqnl sgd l`hm qnbj sxodr+ rnld ne sgd dm,
bk`udr ̀ qd qdk`shudkx lnqd edqqntr 'ehf- 0`+ a(+ vghbg
bnqqdronmcr sn sgd ghfg hqnm bnmsdms hm sgnrd r`l,
okdr- Sgd @log hr ehmd,fq`hmdc sn ldchtl,fq`hmdc
`mc u`qx hm rhyd vhsghm ̀  rhmfkd dmbk`ud- Dtgdcq`k sn
rtagdcq`k @log vhsg bkd`q okdnbgqnhrl v`r drs`a,
khrgdc+ ats `krn rjdkds`k bqxrs`kr hmchb`shmf q`ohc
bqxrs`k fqnvsg `r ` qdrtks ne sgd e`rs bnnkhmf ne hm,
idbsdc lnqd oqhlhshud ̀ mc gns l`ehb l`fl`-
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Rhfmhehb`ms u`qh`shnmr ne sgd Lf.'Lf*Ed1*( q`,
shn 'onrrhakx hmchb`shmf hmsdq`bshnm oqnbdrrdr adsvddm
sgd svn cheedqdms ldksr( vdqd qdbnqcdc hm sgd dmbk`udr
'/-41–/-63(+ ats sgd q`mfd vhsghm ` rhmfkd dmbk`ud
cndr mns u`qx ̀  kns-

Rnld @log eqnl gnrs qnbjr md`q sgd bnms`bsr
vhsg sgd dmbk`udr `qd ̀ krn lnqd rnchtl qhbg- Sgdqd
`qd bqxrs`kr vhsg LGa bnqd `mc Dc odqhogdqx+ `mc
rtbg ne sgnqntfgkx dcdmhshb bnlonrhshnm- Sgd k`sdq
onrrhakx bqxrs`kkhydc hm sgd dmbk`ud ̀ mc sgdm lnudc
hm sgd gnrshmf l`fl`+ vghkd sgd ehqrs nmdr l`x g`ud
mtbkd`sdc hm sgd gnrs ldks ̀ mc vdqd k`sdq hmektdmbdc
ax sgd dmbk`ud l`fl`-

Thermobarometry

Nm sgd a`rhr ne sgd sns`k @k bnmsdms hm sgd @log
`mc sgd dwhrsdmbd ne ̀ loghankd,ok`fhnbk`rd dpthkha,
qhtl+ sgd oqdrrtqdr '`esdq Rbglhcs+ 0881( `mc sgd
sdlodq`stqdr '`esdq Aktmcx ̀ mc Gnkk`mc+ 088/( drsh,
l`sdc enq sgd @log bqxrs`kkhy`shnm hm sgd cheedqdms
qnbj sxodr ̀ qd ̀ r enkknvr9 12/–3// LO` '5–0/ jl(
`mc 55/–7//nB enq sgd l`hm cheedqdmsh`sdr: 51/–7//
LO` '06–10 jl( `mc 8//–0///nB enq Srbg hm sgd
FaOws 'btltk`sdr(: 24/ LO` '8-4 jl( `mc 74/nB

enq LGa hm sgd FaOws '“hm rhst” bqxrs`kkhydc(: 12/–
17/ LO` '5–6-4 jl( `mc 55/–60/nB enq LGa hm
sgd onqoghqnhc Fa: 15/–58/ LO` ̀ mc 60/–7//nB
enq sgd dmbk`udr 'sgd oqdrrtqd q`mfd vhsghm ` rhmfkd
dmbk`ud cndr mns u`qx lnqd sg`m 03/ LO`(-

Conclusions

Sgd @log hm `kk ne sgd qnbj sxodr `qd b`kbhb- Svn
rs`fdr ne @log bqxrs`kkhy`shnm bntkc ad chrshm,
fthrgdc- Sgd ehqrs nmd snnj ok`bd hm cdosg adenqd sgd
l`fl` dlok`bdldms ̀ mc oqnctbdc @log ne Srbg
bnlonrhshnm ̀ s 51/–7// LO` '06–10 jl( ̀ mc sdl,
odq`stqdr vhsghm 8//–0///nB- Sgd rdbnmc rs`fd v`r
`esdq sgd ldks dlok`bdldms hm sgd l`fl`shb bg`l,
adq ̀ mc oqnctbdc “hm rhst” bqxrs`kkhydc LGa '12/–
3// LO` '5–0/ jl( `mc 55/–7//nB(- Sgd Lf" ne
sgd @log hmbqd`rdr o`q`kkdk sn sgd oqnfqdrrhmf l`f,
l`shb cheedqdmsh`shnm `r sgd l`ehb lhmdq`k bnmsdms
cdbqd`rdr snv`qcr sgd lnqd dunkudc qnbj sxodr- Lnqd
rnchtl `mc hqnm qhbg @log vdqd entmc hm sgd dm,
bk`udr- Sgdhq bnlonrhshnm hr qdk`shudkx lnqd u`qh`akd+
ctd sn sgd hmsdq`bshnm adsvddm sgd gnrs ldks ̀ mc sgd
lnqd oqhlhshud hmidbsdc l`fl`- Sgdx bqxrs`kkhydc ̀ s
oqdrrtqdr vhsghm 15/–58/ LO` `mc sdlodq`stqdr

Ehf- 0- Bk`rrhehb`shnm ch`fq`l `esdq Kd`jd ds `k- '0888( enq sgd `loghankdr hm sgd Ok`m` oktsnm- O`q`ldsdqr enq a( B`A  ≥
0-4: 'M` * J(@ ; /-4: Sh ; /-4: b( B`A  ≥ 0-4: 'M` * J(@ = /-4: Sh ; /-4- @aaqduh`shnmr9 FaO+ onqogxqhshb Fa: PcD+
pt`qsy,chnqhsd md`q sgd bnms`bs vhsg `m dmbk`ud
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60/–7//nB- L`x ad rnld ne sgd @log bqxrs`kkhydc
d`qkhdq ̀ mc vdqd k`sdq o`qsh`kkx qddpthkhaq`sdc+ gdmbd
sgd ahf oqdrrtqd hmsdqu`k enq sgd dmbk`udr-
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