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Bdmsq`k K`anq`snqx ne Lhmdq`knfx `mc Bqxrs`kknfq`ogx+ Atkf`qh`m @b`cdlx ne Rbhdmbdr+ @b`c- F- Anmbgdu rsq-+ ak- 0/6+
0002 Rneh`: D,l`hk9 l`qhmnu`?bklb-a`r-af
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Introduction

Sgd k`xdq,khjd odqu`rhud rhkhbhehb`shnm hm sgd Rsdm`s`
ntsbqno hr ` vdkk,l`qjdc ancx hm sgd ehdkc- Hsr enq,
l`shnm hr cheedqdmsh`sdc ax Êóíîâ è äð- '1//0( hm sgd
ehqrs pt`qsy,`ctk`qh`,rtkehcd rs`fd 'oxqhsd ̀ mc oxqhsd,
l`qb`rhsd o`q`fdmdrdr(- Sgd dkdbsqtl hm sgd Jg`m
Jqtl '@c` Sdod( cdonrhs hr qdk`sdc sn ̀  k`sdq pt`qsy,
fnkc o`q`fdmdrhr `mc qdoqdrdmsdc ax lhbqnrbnohb
fq`hmr ne nu`k `mc cdmcqhshb rg`od hm pt`qsy `mc
pt`qsy,`ctk`qh` udhmkdsr- L`qbgdu ds `k- '1//3( che,
edqdmsh`sdc sgd enql`shnm ne k`xdq,khjd odqu`rhud rh,
khbhehb`shnm hm ` ehqrs rs`fd cdonrhsdc lhbqnbqxrs`k,
khmd sn ehmd,fq`hmdc pt`qsy vhsg q`qd oxqhsd ̀ mc ̀ ct,
k`qh`- Dkdbsqtl g`r mns addm cdrbqhadc eqnl sghr rs`fd-
Hs g`r addm qdedqqdc sn ` mdws rs`fd `r “ak`bj lhkkh,
ldsdq,rb`kd a`mcr ne no`khmd nq lhbqnbqxrs`kkhmd
bg`kbdcnmx,`ctk`qh` `mc dkdbsqtl”- Sgdrd ̀ tsgnqr
chrshmfthrgdc hmsdqrshbh`k `mc cdmcqhshb dkdbsqtl-
L`qhmnu` '1//4+ 1//5`( qdonqsdc lhbqnm,rhydc dkdb,
sqtl eqnl sgd odqu`rhud rhkhbhehb`shnm hm sgd Rsdm`s`
ntsbqno-

Sgd k`xdq,khjd odqu`rhud rhkhbhehb`shnm hm sgd nts,
bqno bnmrhrsr ne pt`qsy '87,88$(+ `ctk`qh` `mc j`,
nkhmhsd '0,1$(+ dkdbsqtl+ l`qb`rhsd `mc fndsghsd
ordtcnlnqogr ̀ esdq oxqhsd 'adknv 0$( ̀ bbnqchmf sn
sgd W,q`x onvcdq `mc noshb`k c`s` 'Êóíîâ è äð-+
1//0: L`qbgdu ds ̀ k-+ 1//3: L`qhmnu`+ 1//4+ 1//5`(-

Sgd `hl ne sgd oqdrdms o`odq hr sn qdonqs ` oqd,
khlhm`qx c`s` nm sgd lnqognknfx ne dkdbsqtl eqnl
sgd k`xdq,khjd odqu`rhud rhkhbhehb`shnm hm sgd Rsdm`s`
ntsbqno oqdcnlhm`mskx itrs `anud sgd Snj`bgj`
Cds`bgldms E`tks ̀ mc sn chrbtrr sgd lnqognfdmdrhr
ne dkdbsqtl-

Sampling

Hs v`r b`qqhdc nts hm 1//3 itrs `anud sgd Snj`bgj`
E`tks ok`md- G`mc rodbhldmr ne A`kj`m Lhmdq`k ̀ mc
Lhmhmf vdqd ̀ krn trdc enq lnqd cds`hkdc bg`q`bsdq,
hy`shnm-

Results and discussion

Sgd dkdbsqtl eqnl sgd k`xdq,khjd odqu`rhud rhkhbheh,
b`shnm hm sgd Rsdm`s` ntsbqno hr qdoqdrdmsdc ax9 0(
chrodqrdc fq`hmr hm sgd l`rrhud+ lhbqnbqxrs`kkhmd
pt`qsy: 1( fq`hmr hm hmsdqrshbdr ne sgd l`rrhud+ lhbqn,
bqxrs`kkhmd pt`qsy: 2( ehk`ldms`qx bqxrs`kr: 3( bknsr ne
hqqdftk`q fq`hmr+ `mc 4( cdmcqhsdr-

@ o`qs ne dkdbsqtl hm ntq r`lokdr hr bg`q`bsdq,
hydc ax q`mcnlkx chrodqrdc fq`hmr ne lhbqnm rhydr
'ehf- 0`+ a(- Hs enqlr fqntor ne rdudq`k fq`hmr nq hr
qdoqdrdmsdc ax rhmfkd fq`hmr vhsg edv lhbqnmr ne rhyd-
Lnqd q`qdkx dkdbsqtl b`m ad nardqudc ̀ r bn`qrdq rhm,
fkd fq`hmr vhsg `m `udq`fd rhyd ne `ants 1/,4/ μl
`bqnrr 'to sn 0// μl(- Bnllnmkx+ sgd dkdbsqtl
fq`hmr ̀ qd hrnldsqhb vhsg ̀ m nu`k rg`od ats e`bdssdc
rg`odr ̀ qd ̀ krn cdudknodc- Vd nardqudc q`mcnl rdb,
shnmr ne dkdbsqtl vhsg ` rpt`qd ntskhmhmf ̀ r vdkk ̀ r
rtbg ̀ m ntskhmhmf vhsg bts bnqmdqr oqna`akx qdekdbs,
hmf cdudknoldms ne btahb `mc.nq bnlahm`shnm ne
btahb ̀ mc nbs`gdcq`k rg`odr 'ehf- 0`+ a(- Lnqd bnl,
okhb`sdc ntskhmhmfr `qd oqna`akx svhmr `mc `ffqd,
f`sdr-

Sgd bnllnm nbbtqqdmbdr ne lhbqnbqxrs`kkhmd
pt`qsy `mc chrodqrdc lhbqnm,rhydc dkdbsqtl bntkc
ad dwok`hmdc ax sgdhq rhltks`mdntr cdonrhshnm- Rstcx,
hmf sgd rnktahkhsx ne fnkc `mc rhkhb` hm rtkehchb rnkt,
shnmr+ Ëåòíèêîâ+ Âèëîð '0870( entmc nts ̀  rhlhk`q,
hsx ne sgdhq btqudr ne rnktahkhsx udqrtr sdlodq`stqd
`mc oqnonrdc sgdhq rhltks`mdntr sq`mronqs ̀ mc bqxr,
s`kkhy`shnm-

Hm sgd l`rrhud+ lhbqnbqxrs`kkhmd pt`qsy hmsdqrsh,
bh`k dkdbsqtl hr nardqudc- Nmd b`m cq`v gdw`fnm`k
pt`qsy rdbshnmr ax sgd ntskhmdr ne sghr dkdbsqtl sgtr
oqnuhmf hsr k`sdq cdonrhshnm 'ehf- 0b(-

Mtldqntr ehk`ldms`qx bqxrs`kr ne dkdbsqtl `qd
nardqudc `krn hm ` g`ke,bdmshldsqd unhc vhsghm sgd
l`rrhud pt`qsy- Dkdbsqtl bqxrs`kr ̀ qd ne lhbqnm rhy,
dr 'adknv 0//,04/ μl( ̀ mc fqnv nts eqnl sgd l`r,
rhud pt`qsy rs`qshmf vhsg rsq`hfgs,khmd`q rsdl vghbg
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eqdd dmc hr btqudc hmv`qc- Sgd ehk`ldms`qx bqxrs`kr
ne fnkc ̀ mc dkdbsqtl enql tmcdq md`q rtqehbh`k bnm,
chshnmr 'Ïåòðîâñêàÿ+ 0862(+ vgdqd sgd rnktshnmr b`m
qd`bg rtodqr`stq`shnm `mc bqd`sd mnmdpthkhaqhtl
bqxrs`k enqlr 'Anmdu+ 1//4(- Sgd ̀ m`kxrdr ne sdwstqdr
eqnl sgd k`xdq,khjd odqu`rhud rhkhbhehb`shnm hm sgd Rsd,
m`s` ntsbqno rgnvdc ̀  oqdrdmbd ne sdwstqdr hmchb`,
shud ne rhlhk`q bnmchshnmr 'L`qhmnu`+ 1//5`+ a+ b(-

Lhbqnm,rhydc bknsr ne hqqdftk`q fq`hmr vdqd na,
rdqudc hm qgxsglhb`k bnkknenql a`mcdc sdwstqdr ne
ehkkhmf ne inhmsr sg`s bqnrr,bts sgd odqu`rhud rhkhbheh,
b`shnm- Hm sgdrd sdwstqdr sgd dkdbsqtl bknsr `qd hm,
bktcdc hm a`mcdc pt`qsy 'lhkjx+ bnkntqkdrr `mc
aqnvm( ̀ ksdqm`shmf qgxsglhb`kkx vhsg a`mcr ne pt`qsy
*`ctk`qh`+ `ctk`qh` ̀ mc o`qsh`kkx bqxrs`kkhydc no`k
'L`qhmnu`+ 1//5a(- Sgd bknsr `qd dknmf`sdc `knmf
sgd a`mcr ̀ mc sgd k`qfdrs ne sgdl ̀ qd 1//.04/ μl hm
rhyd 'ehf- 0c(-Vgdm rhmfkd bknsr enqldc bknrdkx nmd sn
`mnsgdq sgdx adbnld uhrhakd vhsg sgd m`jdc dxd-
Sgdrd dkdbsqtl bknsr ̀ qd udqx q`qd hm sgd l`rrhud+ lhb,
qnbqxrs`kkhmd pt`qsy ̀ mc g`ud rl`kkdq rhydr 'ehf- 0d(-

Dkdbsqtl cdmcqhsdr `qd udqx q`qd hm sgd l`rrhud+
lhbqnbqxrs`kkhmd pt`qsy vgdqd sgdx enql rhmfkd hm,
bktrhnmr- Sgdx `qd nesdm nardqudc hm sgd dkdbsqtl,
qhbg qgxsglhb`k bnkknenql a`mcdc sdwstqdr hm ̀ rrn,
bh`shnm vhsg bn`qrd dkdbsqtl fq`hmr `mc dkdbsqtl
bknsr- Sgd cdmcqhsdr `mc sgd bknsr `qd `ss`bgdc sn
sgd ehmdrs a`mchmf ne sgd bnkknenql a`mcdc sdwstqdr+
vgdqd sgd a`mchmf sghbjmdrr cn mns dwbddc 0 ll
`mc sgd rdo`q`sd a`mcr ̀ qd sghbj to sn 0//,1// μl-
Fdmdq`kkx+ sgd ehmdrs a`mchmf hr qdoqdrdmsdc ax ̀ ksdq,
m`shnm ne lhkjx+ bnkntqkdrr ̀ mc aqnvm pt`qsy-

Sgd a`rd ne cdmcqhsdr khdr lnrs nesdm hm sgd ehqrs
a`mc nq sgd ehqrs rdudq`k nmdr `mc sgdhq ehm`k sdqlh,
m`shnmr ̀ qd bnudqdc ax rdudq`k pt`qsy a`mcr vhsgnts
cdmcqhsdr- Sgd rsdlr ne cdmcqhsdr ̀ qd odqodmchbtk`q
nq nakhptdkx sn sgd pt`qsy a`mcr sgdx `qd hmbktcdc-
Sg`s ld`mr sgd rhcd cdudknoldms ne dkdbsqtl cdm,
cqhsdr g`r addm btladqdc ax pt`qsy cdonrhsdc hm sgd
a`mcr rhltks`mdntrkx vhsg sgd dkdbsqtl- @ rxmbgqn,
mhydc cdudknoldms ne pt`qsy ̀ mc dkdbsqtl cdmcqhsdr

hr nauhntr hm onkhrgdc rdbshnmr `mc rdbnmc`qx dkdb,
sqnm hl`fdr9 sgd bnmb`ud rtqe`bdr ne dkdbsqtl cdm,
cqhsdr bnhmbhcd vhsg sgd bnmudw rtqe`bdr ne pt`qsy
`ffqdf`sdr ̀ mc uhbd udqr` 'ehf- 0e+ f+ g(- Sgdrd nardq,
u`shnmr rgnv sg`s sgd dkdbsqtl cdmcqhsdr `mc sgd
a`mcdc pt`qsy hmbktchmf sgdl g`r fqnvm rhltks`,
mdntrkx- Rtbg qdk`shnmrghor bntkc mns dwhrs he sgd dkdb,
sqtl cdmcqhsdr vdqd d`qkhdq nq k`sdq sg`m sgd pt`qsy
hmbktchmf sgdl- Mtldqntr k`sdq lds`rnl`shb pt`qsy
bqxrs`kr ̀ qd cdudknodc hm sgd cdmcqhsdr 'ehf- 0e+ f(-

Sgd sxohb`k vdkk,cdudknodc cdmcqhsdr vhsg ̀  rsdl
`mc aq`mbgdr ̀ qd q`qd hm sgd rstchdc r`lokdr fqd`skx
cnlhm`sdc ax onnqkx cdudknodc cdmcqhsdr- Nmd,rsdl
cdmcqhsdr vhsg onnqkx cdudknodc aq`mbgdr+ cdmcqhsdr
vhsg 1,2 aq`mbgdr `mc atrg,khjd cdmcqhsdr `qd na,
rdqudc 'ehf- 0e+ f(- Sgd gdhfgs.kdmfsg q`shn ne cdm,
cqhsdr u`qhdr eqnl 0/90+ enq sgd nmd,rsdl cdmcqhsdr+ sn
090+ enq sgd atrg,khjd nmdr+ `mc sgd k`qfdrs cdmchsdr
vd nardqudc cn mns dwbddc 04/ μl hm gdhfgs-

Rtbg `r sgd ehk`ldms`qx dkdbsqtl+ sgd cdmcqhsdr
`mc sgd qgxsglhb`k bnkknenql a`mcdc sdwstqdr `qd
hmchb`snqr ne mnmdpthkhaqhtl bnmchshnmr ne enql`,
shnm- Sgd qgxsglhb`k a`mcdc sdwstqdr `qd `krn cd,
rbqhadc ax ̀  rdke,nqf`mhy`shnm`k bqxrs`kkhy`shnm lnc,
dk tmcdq mnmdpthkhaqhtl bnmchshnmr ̀ mc hmunkuhmf ̀
lnqognknfhb`k hmrs`ahkhsx ne sgd bqxrs`kkhy`shnm eqnms
'V`mf+ Ldqhmn+ 088/: Ëåòíèêîâ+ 0886(- Sgd oqdr,
dmbd hm sgd dkdbsqtl cdmcqhsd,bnms`hmhmf r`lokdr
ne `ctk`qh` – `m hmchb`snq ne hmsdmrhud anhkhmf ne
ekthcr 'Aqnvmd+ 0867: Cnmf+ Lnqqhrnm+ 0884(+ `mc
ne no`k – `m hmchb`snq ne ghfg rtodqr`stq`shnm ne
ekthcr `mc knv sdlodq`stqd ne oqdbhohs`shnm 'Wt ds
`k-+ 0887( `qd hmchb`shud ne ` rtccdm cqno ne oqdr,
rtqd `mc sdlodq`stqd ne sgd gxcqnsgdql`k rxrsdl
tonm sgd enql`shnm ne sgd k`xdq,khjd odqu`rhud rhkhbh,
ehb`shnm+ ghfg rtodqr`stq`shnm ne sgd ekthcr ̀ mc q`o,
hc mnmdpthkhaqhtl bqxrs`kkhy`shnm ne ehk`ldms`qx ̀ mc
cdmcqhsd dkdbsqtl-

 Acknowledgement- Sgd `tsgnq sg`mjr sgd bnk,
kd`ftdr eqnl A`kj`m Lhmdq`k `mc Lhmhmf enq sgd
odqlhrrhnm enq r`lokhmf sgd Jg`m Jqtl cdonrhs-

Ehf- 0- Dkdbsqtl eqnl sgd k`xdq,khjd odqu`rhud rhkhbhehb`shnm hm sgd Rsdm`s` ntsbqno9 `,d – hm qdekdbsdc khfgs: e,g – hm
rdbnmc`qx dkdbsqnmr 'Oghkhor RDL,404+ T<17jU(: `( rhmfkd dkdbsqtl fq`hm hm l`rrhud+ lhbqnbqxrs`kkhmd pt`qsy vhsg
rpt`qd ntskhmhmf: a( rhmfkd dkdbsqtl fq`hm hm l`rrhud+ lhbqnbqxrs`kkhmd pt`qsy vhsg nbs`fnm`k ntskhmhmf: b( hmsdqrshbh`k
dkdbsqtl hm l`rrhud+ lhbqnbqxrs`kkhmd pt`qsy: c( bkns ne hqqdftk`q dkdbsqtl fq`hmr hm a`mcdc pt`qsy bqnrr,btsshmf
sgd odqu`rhud rhkhbhehb`shnm: d( bkns ne hqqdftk`q dkdbsqtl fq`hmr hm l`rrhud+ lhbqnbqxrs`kkhmd pt`qsy: e( onnqkx cdudknodc
cdmcqhsd hm a`mcdc pt`qsy ̀ mc k`sdq lds`rnl`shb pt`qsy bqxrs`kr hm sgd cdmcqhsd+ Rb`kd a`q – 0// μl: f( ̀ rxlldsqhb`kkx
cdudknodc cdmcqhsd hm a`mcdc pt`qsy `mc k`sdq lds`rnl`shb pt`qsy bqxrs`kr+ Rb`kd a`q – 0/ μl: g( bnhmbhchmf ne
bnmb`ud rtqe`bdr ne dkdbsqtl cdmcqhsd vhsg bnmudw rtqe`bdr ne pt`qsy `ffqdf`sdr `mc uhbd udqr` `r vdkk `r k`xdqdc
lhbqnqdkhde ne dkdbsqtl cdmcqhsd hm a`mcdc pt`qsy- Rb`kd a`q – 0/ μl

←
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òàíèÿ ìîæå äà ñå äîïóñíå ðàçâèòèå íà êóáè÷íè
è êîìáèíàöèÿ îò êóáè÷íè è îêòàåäðè÷íè ôîðìè
'ôèã- 0`+ a(- Íÿêîè ïî,ñëîæíè ôîðìè âåðîÿòíî
ñà ñðàñòúöè è àãðåãàòè- Â ìàñèâíèÿ êâàðö ñå
ñðåùà è åëåêòðóì+ ïî î÷åðòàíèÿòà íà êîéòî ìî,
ãàò äà ñå âúçñòàíîâÿò øåñòîúãúëíè êâàðöîâè
ïðåðåçè- Òîçè åëåêòðóì ÿâíî å îòëîæåí â èíòåð,
ñòèöèèòå íà êâàðöîâèòå êðèñòàëè 'ôèã- 0b(-
Íèøêîâèäíèòå êðèñòàëè ñà ñ ìèêðîííè ðàçìå,
ðè 'ïîä 0//–04/ μl( è ñà íàáëþäàâàíè â ïîëî,
âèíñàíòèìåòðîâà êóõèíà ñðåä ìàñèâíèÿ êâàðö-
Òå èìàò ïðàâ ñòâîë+ ðàçâèò âúðõó êâàðöîâà ïîä,
ëîæêà+ è çàâèò íàâúòðå ñâîáîäåí êðàé- Ãíåçäî,
âèäíèòå ñòðóïâàíèÿ è äåíäðèòèòå îò åëåêòðóì
ñà íàáëþäàâàíè â ðèòìè÷íè êîëîìîðôíî,èâè,

÷åñòè òåêñòóðè íà çàïúëâàíå íà ïóêíàòèíè è æèë,
êè+ ñå÷àùè ìàñèâíèÿ êâàðö- Òåêñòóðèòå ïðåäñòà,
âëÿâàò ðèòìè÷íî ðåäóâàíå íàé,÷åñòî íà êâàðö
'ìëå÷åí+ ïðîçðà÷åí è êàôÿâ(+ êàòî ïîíÿêîãà ïðè,
ñúñòâàò è èâèöè îò àäóëàð+ êâàðö*àäóëàð è ïðå,
êðèñòàëèçèðàë îïàë- Ãíåçäîâèäíèòå ñòðóïâàíèÿ
ñå ðàçïîëàãàò ïî ïðîòåæåíèå íà èâè÷åñòèòå òåê,
ñòóðè è íàé,ãîëåìèòå îò òÿõ ñà ñ ðàçìåðè 1//õ04/
μl 'ôèã- 0c(- Òå ñà ìíîãî ðåäêè ñðåä ìàñèâíèÿ
êâàðö è ñà ñ ïî,ìàëêè ðàçìåðè 'ôèã- 0d(- Äåíä,
ðèòèòå îò åëåêòðóì íå ïðåâèøàâàò 04/ μl ïî
óäúëæåíèåòî- Òå ñà ïðèâúðçàíè êúì íàé,ôèíàòà
ðèòìè÷íîñò íà êîëîìîðôíî,èâè÷åñòèòå òåêñòó,
ðè ñ äåáåëèíà ïîä 0 ll+ êàòî äåáåëèíàòà íà îò,
äåëíèòå èâèöè îò êâàðö å îò ïîðÿäúêà íà 0//–
1// μl- Ïðåîáëàäàâàò åäíîñòâîëîâè äåíäðèòè
ñúñ ñëàáî ðàçâèòè ñòðàíè÷íè ðàçêëîíåíèÿ+ êàê,
òî è õðàñòîâèäíè äåíäðèòè 'ôèã- 0e+ f(- Ñèíõðîí,
íîòî ìîðôîëîæêî ðàçâèòèå íà äåíäðèòèòå è
âêëþ÷âàùèÿ ãè êâàðö 'ñúâïàäàíå íà èçïúêíàëè
ïîâúðõíîñòè íà äåíäðèòèòå ñ âäëúáíàòè ïîâúðõ,
íîñòè íà êâàðöà è îáðàòíî( å óêàçàíèå çà òåõíèÿ
åäíîâðåìåíåí ðàñòåæ 'ôèã- 0e+ f+ g(- Ñïîðåä àâòî,
ðà íèøêîâèäíèÿò è äåíäðèòíèÿò åëåêòðóì å ïðè,
çíàê çà ñèëíîíåðàâíîâåñíè óñëîâèÿ íà îáðàçóâà,
íå áëèçî äî ïîâúðõíîñòòà – êèïåíå íà ðàçòâîðè,
òå è ñèëíî ïðåñèùàíå- Òîçè èçâîä ñå ïîäêðåïÿ
îò ïðèñúñòâèåòî íà àäóëàð è îïàë+ êàêòî è îò
ðàçâèòèåòî íà ðèòìè÷íè èâè÷åñòè òåêñòóðè –
ïîêàçàòåëè çà òàêèâà óñëîâèÿ+ è ñå ñúãëàñóâà ñ
ëèòåðàòóðíèòå äàííè-


