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Introduction

Lhmd v`sdqr `qd qhbg rntqbd ne gd`ux lds`kr `mc
lds`kknhcr hm chrrnkudc rs`sd vhsg onsdmsh`k snwhbhsx
sn sgd dmuhqnmldms+ drodbh`kkx vgdm sgdx tmqdrsq`hmdc
chrbg`qfd hm rsqd`lr ̀ mc qhudqr- @ksgntfg sgdhq bnm,
bdmsq`shnmr cdbqd`rd+ ctd sn chktshnm ax rtqe`bd v`,
sdqr+ nq `r ` qdrtks ne `arnqoshnm ax bg`mmdk rdch,
ldmsr+ enq rnld lnahkd dkdldmsr+ rtbg `r `qrdmhb+
sgdx qdl`hm ltbg ghfgdq bnlo`qdc sn sgd l`whltl
odqlhrrhakd bnmbdmsq`shnm enq rtqe`bd v`sdqr- Sgd
lnmhsnqhmf ne sgd rd`rnm`k cxm`lhbr `mc bnmsdmsr
ne sgd onsdmsh`k onkkts`msr hm lhmd v`sdqr vhkk gdko
hm oqdchbshnm ̀ mc oqdudmshnm ne onrrhakd rtqe`bd ̀ mc
cqhmjhmf v`sdq bnms`lhm`shnm hm bnmbdmsq`shnmr
`anud sgd fthcdkhmd u`ktdr- Hm Bghoqnusrh ̀ mc L`qsh,
mnun lhmdr uhbhmhsx hr nardqudc ̀  sxohb`k b`rd ne lhmd
v`sdqr chrbg`qfhmf hmsn rl`kk rsqd`lr+ vghbg hm stqm
eknv hmsn sgd Bghoqnurj` Nfnrs` qhudq- Sghr `cch,
shnm`kkx bnmsqhatsdr hm Bghoqnurj` Nfnrs` qhudq onk,
ktshnm-

Geology and mining history
of the Martinovo iron and Chiprovtsi
silver-lead deposits

Sgd L`qshmnun hqnm `mc Bghoqnusrh rhkudq,kd`c cd,
onrhsr ̀ qd gnrsdc hm sgd knv,fq`cd lds`lnqoghb qnbjr
'l`qakdr ̀ mc rbghrsr( ne sgd Ch`a`rd Ogxkkhsnhc Bnl,
okdw 'Oqdb`laqh`m – D`qkx Nqcnuhbh`m `fd( 'J`k,
u`bgdu`+ 0875: B`qqhf`m ds `k-+ 1//2((+ hmsqtcdc ax
Rudsh Mhjnk` fq`mhsd ne 202-7*2-4 L` ̀ fd 'B`qqhf`m
ds `k-+ 1//4(- Sgd lhmdq`khy`shnmr hm ansg cdonrhsr
bnloqhrd ne Ln,V 'lnkxacdmhsd,rbgddkhsd(+ Ed 'l`f,
mdshsd,oxqqgnshsd,`qrdmnoxqhsd,kndkkhmfhsd,oxqhsd,rhcdq,
hsd(+ @f,Oa 'f`kdm`,sdsq`gdcqhsd,@f,Ra rtkognr`ksr(
`mc ektnqhsd,b`kbhsd 'vhsg lhmnq bnmrshstdms ne bhm,
m`a`q( '@s`m`rrnu+ O`uknu+ 0872(- Bghoqnusrh `mc
L`qshmnun lhmdr `qd jmnvm sn ad dwoknhsdc eqnl

Qnl`m shldr+ sgqntfg Lhcckd @fdr+ lnrs hmsdmrhud,
kx eqnl 084/ sn 0888+ vgdm ansg lhmdr `qd bknrdc-
Qdldch`shnmr ̀ bshuhshdr g`ud addm b`qqhdc nts hm sgd
qdfhnm rhmbd 1/// xd`q+ vghbg bnudqdc mns nmkx sgd
sgqdd s`hkhmf hlontmcldmsr+ ats sgd mtldqntr lhmd
ronhk gd`or snn- @s oqdrdms ̀ kk lhmd ronhk gd`or ̀ qd
o`qsh`kkx nq bnlokdsdkx qdldch`sdc+ dwbdos sgnrd hm
Qtorjh Cnk+ Ktjhm` O`chm` `mc Cnkhbg lhmd rdb,
shnmr-

Materials and methods

R`lokhmf snnj ok`bd ctqhmf ansg cqx 'Rdosdladq
1//4( `mc vds rd`rnmr 'L`x 1//5( hm `kk lhmd rdb,
shnmr hm sgd L`qshmnun ̀ mc Bghoqnusrh lhmdr- R`l,
okdr vdqd bnkkdbsdc eqnl lhmd v`sdqr chrbg`qfhmf
eqnl sgd l`hm `chsr hm sgd Odqbghmjh+ L`kh Cnk+
Yg`ygjnu Cnk+ Fmhkh Cnk+ Udkhm Cnk+ Ktjhm` O`ch,
m` `mc Cnkhbg lhmd rdbshnmr `mc eqnl rsqd`l v`,
sdqr hm sgd X`unqnu Cnk `mc Qtorjh Cnk lhmd rdb,
shnmr- Nmd r`lokd ne cqhmjhmf v`sdq v`r bnkkdbsdc
eqnl otakhb entms`hm hm sgd uhkk`fd ne Ygdkdym`+ knb`s,
dc md`q Cnkhbg lhmd rdbshnm- R`lokd knb`shnmr vdqd
qdbnqcdc vhsg ̀  g`mcgdkc F`qlhm,FOR cduhbd- Ogxr,
hbn,bgdlhb`k o`q`ldsdqr ne v`sdqr 'oG+ Dg+ S `mc
DB( vdqd ld`rtqdc hm rhst vhsg Ktcvhf Rdhankc onq,
s`akd dptholdms 'oG,ldsdq ̀ mc bnmctbshuhsx ldsdq(-
@kk v`sdq r`lokdr vdqd bnkkdbsdc `bbnqchmf sn sgd
hmsdqm`shnm`k v`sdq r`lokhmf fthcdkhmdr 'VGN+
0885(- D`bg 0// lk v`sdq r`lokd v`r bnkkdbsdc hm
onkxdsgxkdmd ansskd vhsg 4/ lk rxqhmfd: hm rhst ehksq`s,
dc sgqntfg /-34 μl onqd ch`ldsdq ldlaq`md ehksdqr+
`mc ̀ bhchehdc rdo`q`sdkx vhsg rtoq` otqd ̀ bhcr9 4 lk
GBk 'enq @r ̀ mc Ra(+ ̀ mc 0 lk GMN2 'enq Oa+ Bt+ Ym
`mc Bc(- Sgd bnmsdmsr ne @r+ Ra+ Oa+ Bt+ Ym ̀ mc Bc
hm sgd r`lokdr vdqd cdsdqlhmdc ax hmctbshudkx bnt,
okdc ok`rl` ̀ snlhb dlhrrhnm rodbsqnrbnox trhmf GQ,
HBO,@DR Inahm Xunm Tkshl` 1 hm `fqddldms vhsg
HRN 0077490885'D( ̀ s sgd Fdnknfhb`k Hmrshstsd+ A@R-
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Results and Discussion

Sgd ld`rtqdc hm rhst ogxrhbn,bgdlhb`k o`q`ldsdqr
ne lhmd v`sdqr rkhfgskx cheedq ctqhmf Rdosdladq 1//4
`mc L`x 1//5+ ats chrshmbs hmbqd`rd ne sgd ld`rtqdc
sdlodq`stqd ̀ mc Dg ̀ mc cdbqd`rd ne bnmctbshuhsx hr
nardqudc ctqhmf vds rd`rnm enq `kk r`lokdc v`sdqr-
Sghr hr mns u`khc enq oG+ vghbg q`mfdr eqnl 5-8/
'cqhmjhmf v`sdq( to sn 7-43 'Yg`ygjnu Cnk+ L`x
1//5(+ ats qdl`hmr ̀ klnrs dpt`k sn mdtsq`k,bhqbtl,
mdtsq`k oG+ ctd sn sgd b`qanm`sd,ateedqhmf ax sgd
gnrs qnbjr 'rhcdqhsd l`qakdr(- Sghr ̀ krn oqdudmsr ̀ bhc
lhmd cq`hm`fd '@LC( fdmdq`shnm chrbg`qfd eqnl
sgd lhmdr ̀ mc qds`hmr sgd rtkoghcdr chrrnktshnm ̀ ahk,
hsx knv- Sgd drshl`sdc sns`k bnmbdmsq`shnmr ne gd`ux
lds`kr ̀ mc lds`kknhcr hm sgd v`sdqr bnkkdbsdc hm L`x
1//5 ̀ qd hmrhfmhehb`mskx ghfgdq sg`m sgnrd bnkkdbsdc
hm Rdosdladq 1//4+ dwbdos enq sgd kd`c bnmsdmsr+ vghbg
`qd rdudq`k shldr ghfgdq sg`m Rdosdladq bnmsdmsr 's`,
akd 0+ ehf- 0(-

Sgd nardqudc bnmbdmsq`shnmr ne d`bg dkdldms
rgnv ̀ oo`qdms bnqqdk`shnm vhsg sgd o`qshbtk`q lhm,
dq`khy`shnm hm d`bg lhmd rdbshnm- Sgd ghfgdrs ̀ qrdmhb
bnmbdmsq`shnmr `qd cdsdqlhmdc hm sgd lhmd v`sdqr
eqnl Odqbghmjh+ L`kh Cnk `mc Yg`ygjnu Cnk lhmd
rdbshnmr+ vgdqd sgd nqd hr rsqnmfkx dmqhbgdc vhsg ̀ q,
rdmnoxqhsd ̀ mc kndkkhmfhsd- Rhlhk`qkx sn sghr+ sgd ghfg,

drs kd`c `mc `mshlnmx bnmbdmsq`shnmr cdsdqlhmdc
hm v`sdqr eqnl Rhmx` Unc`+ Fmhkh Cnk+ Ktjhm` O`ch,
m` ̀ mc Cnkhbg lhmd rdbshnmr ̀ qd qdk`sdc sn sgd f`kd,
m`,sdsq`gdcqhsd bnms`hmhmf nqd hm Bghoqnusrh lhmd-

Oqduhntr lhmd v`sdqr hmudrshf`shnm b`qqhdc nts ax
Jnsrdu '1//0+ 1//2( bnlo`qdc sn sghr rstcx rgnvr
bnmrhcdq`akd cdbqd`rd hm sgd kd`c+ yhmb+ bnoodq+ b`c,
lhtl ̀ mc ̀ qrdmhb bnmsdmsr hm lhmd v`sdqr ̀ s oqdrdms+
oqna`akx qdrtkshmf eqnl sgd lhmhmf `bshuhsx dmc-
Gnvdudq+ sgd k`bj ne c`s` ̀ ants ̀ mshlnmx bnmbdm,
sq`shnm hm lhmd v`sdqr+ drodbh`kkx eqnl Ktjhm` O`ch,
m` `mc Cnkhbg lhmd rdbshnmr+ chc mns `kknv tr sn
bnqqdk`sd sgd nas`hmdc c`s` hm sghr rstcx sn oqduhntr
hmudrshf`shnmr- @mshlnmx v`r mns dw`lhmdc hm lhmd
v`sdqr hm Atkf`qh` rn e`q+ adb`trd ne hsr hmrhfmhehb`ms
pt`mshsx hm sgd oqnbdrrdc nqdr- S`jhmf hmsn ̀ bbntms
hsr oqdrdmbd hm sgd lhmdc nqdr eqnl Bghoqnusrh lhmd
`mc hsr adg`uhnq ̀ mc snwhbhsx sn sgd dmuhqnmldms+ vd
cdbhcdc sn dw`lhmd hsr bnmbdmsq`shnm hm lhmd v`sdqr
`mc dwoknqd vgdsgdq hs bntkc ad+ nq hr ` onsdmsh`k
onkkts`ms ne sgd v`sdqr hm sgd rstcx ̀ qd`- Sgd cdsdq,
lhmdc sns`k `mshlnmx bnmbdmsq`shnm hm 4 eqnl 04
v`sdq r`lokdr cndr mns dwbddc 14 μf.k+ vghbg hr rkhfgs,
kx `anud sgd l`whltl odqlhrrhakd khlhsr 'LNDV+
1//0( ̀ mc VGN fthcdkhmd u`ktdr 'VGN+ 1//3(+ ats
`mshlnmx v`r mns entmc hm rtqe`bd `mc cqhmjhmf
v`sdq 's`akd 0+ 1(-

S`akd 0- Ogxrhbn,bgdlhb`k o`q`ldsdqr ne v`sdqr `mc sns`k Bt+ Bc+ Ym+ Oa+ @r
`mc Ra bnmbdmsq`shnmr 'hm μf.k( hm lhmd+ rtqe`bd `mc cqhmjhmf v`sdqr hm sgd
qdfhnm ld`rtqdc hm Rdosdladq 1//4 ̀ mc L`x 1//5

Òàáëèöà 0- Ôèçèêîõèìè÷íè ïàðàìåòðè íà âîäèòå è îáùè êîíöåíòðà,
öèè íà Bt+ Bc+ Ym+ Oa+ @r è Ra 'â μf.k( â ðóäíè÷íè+ ïîâúðõíîñòíè òå÷à,
ùè è ïèòåéíè âîäè â ðàéîíà èçìåðåíè ïðåç ñåïòåìâðè 1//4 è ìàé 1//5

№ Sampling place (mine section 
and level) 

Sampling 
season pH Eh 

(mV)
T 

(°C)
EC 

(µScm-1)
Cu 

(μg/l)
Zn 

(μg/l)
Cd 

(μg/l)
Pb 

(μg/l) 
As 

(μg/l) 
Sb 

(μg/l) 

1. Perchinki, 940, adit September 2005
May 2006 

- 
7.75

- 
157.2

- 
9.7

- 
387 

- 
14 

- 
08 

- 
9 

- 
275 

- 
119 

- 
- 

2. Perchinki, 900, adit “ - 
7.54

- 
189.3

- 
7.8

- 
382 

- 
11 

- 
9 

- 
9 

- 
265 

- 
71 

- 
- 

3. Mali Dol, 810, adit “ 8.16
7.50

184.0
238.2

10.0
8.4

403 
420 

1 
156 

1 
332 

3 
- 

26 
- 

162 
114 

3 
4 

4. Mali Dol, 850, adit “ 7.91
7.33

181.9
253.0

9.6
9.0

397 
375 

- 
68 

- 
12 

- 
4 

- 
34 

- 
140 

- 
- 

5. Zhazhkov Dol, 760, adit “ 8.36
8.43

169.0
248.0

8.6
8.0

681 
583 

- 
36 

2 
13 

3 
31 

28 
484 

105 
121 

- 
- 

6. Zhazhkov Dol, 740, drainage 
water “ 7.98

7.69
202.0
239.0

13.2
16.1

131 
200 

- 
- 

1 
- 

5 
- 

66 
- 

12 
- 

- 
- 

7. Yavorov Dol, stream “ 8.05
- 

181.0
- 

14.2
- 

211 
- 

1 
- 

- 
- 

4 
- 

30 
- 

1 
- 

- 
- 

8. Sinya Voda, 620, adit “ 8.42
8.54

169.0
238.0

10.2
8.9

746 
649 

- 
27 

18 
15 

5 
8 

61 
171 

21 
31 

13 
- 

9. Rupski Dol, stream “ - 
8.15

- 
150.0

- 
15.8

- 
294 

- 
24 

- 
4 

- 
7 

- 
142 

- 
14 

- 
- 

10. Gnili Dol, 570, lake in front 
the adit “ 8.20

8.35
179.0
217.0

15.2
14.8

344 
391 

- 
17 

5 
7 

7 
10 

106 
277 

5 
9 

8 
17 

11. Velin Dol, 545, adit “ 8.18
8.10

150.5
259.0

19.3
13.1

527 
506 

- 
14 

3 
8 

4 
11 

47 
264 

- 
7 

- 
- 

12. Lukina Padina, 495, adit “ 7.90
8.23

154.0
266.2

11.9
9.4

776 
681 

3 
19 

3 
25 

5 
47 

54 
1456 

29 
34 

25 
18 

13. Dolich, 415, adit “ - 
7.50

- 
260.5

- 
11.7

- 
596 

- 
11 

- 
10 

- 
11 

- 
431 

- 
8 

- 
25 

14. Dolich, 395, drainage water “ - 
7.86

- 
225.0

- 
15.5

- 
599 

- 
8 

- 
7 

- 
8 

- 
259 

- 
7 

- 
21 

15. Zhelezna village, drinking 
water “ 6.90

7.16
180.0
285.0

16.9
12.4

390 
288 

2 
4 

7 
6 

7 
- 

90 
- 

- 
- 

- 
- 
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@ksgntfg rnld ̀ tsgnqr bnmrhcdq ̀ qrdmnoxqhsd ̀ r
qdk`shudkx rs`akd lhmdq`k tmcdq nwhchyhmf bnmchshnmr+
bhqbtlmdtsq`k oG ̀ mc bnlo`q`shudkx ghfg Dg 'I`l,
anq+ 0883(+ hs rshkk chrrnkudr hm v`sdq ̀ mc hsr bnmbdm,
sq`shnm qd`bgdr to sn 1//–2// μf.k- @qrdmnoxqhsd cd,
bnlonrdr enkknvhmf sgd qd`bshnm9 Ed@rR * 6G1N <
Ed1*'`p( * G2@rN2'`p( * 00G* * 00d– * RN3

1–- @r
e`q `r rnktahkhsx hr ` etmbshnm ne sgd sdlodq`stqd+
rtars`mbd bgdlhrsqx+ oG ̀ mc Dg+ bntkc ad ̀ rrtldc+
sg`s `s 7–0/°B `mc oG – 6–7 ne sgd v`sdq hm sgd
tmcdqfqntmc vnqjhmfr+ sgd `qrdmnoxqhsd rnktahkhsx
vntkc ad knvdq sg`m sg`s b`kbtk`sdc enq 14°B ax Bq`v
ds ̀ k- '1//2(+ ats vdkk dmntfg sn oqnctbd ̀ ants 0//,

04/ μf.k chrrnkudc @r2*'`p( * @r4*'`p( hm sgd v`sdqr+
`r hs v`r cdsdqlhmdc hm lhmd v`sdqr eqnl Odqbghmjh+
L`kh Cnk ̀ mc Yg`ygjnu Cnk lhmd rdbshnmr-

Sgd ghfgdq kd`c bnmsdmsr hm lhmd v`sdqr cdsdq,
lhmdc ctqhmf vds rd`rnm oqna`akx qdrtks eqnl dr,
rdmsh`k u`qh`shnm hm sgd lhmd v`sdq hnmhb bnlonrh,
shnm+ drodbh`kkx RN3

1– `mc GBN2
– bnmbdmsq`shnmr+

vghbg bnmsqnk hm stqm sgd kd`c bnmsdms hm lhmd v`,
sdqr 'Aknvdr+ Os`bdj+ 0883(-

Acknowledgements. Sghr rstcx hr rtoonqsdc eh,
m`mbh`kkx ax sgd M`shnm`k Rbhdmbd Entmc`shnm fq`ms
MY,LT,04/6./4-

Ehf- 0- Bnlo`qhrnm adsvddm gd`ux lds`kr `mc lds`kknhcr sns`k bnmbdmsq`shnmr
cdsdqlhmdc hm lhmd+ rtqe`bd `mc cqhmjhmf v`sdqr bnkkdbsdc hm Rdosdladq 1//4 `mc
L`x 1//59 `( Bt+ Bc+ Ym `mc Oa: a( @r `mc Ra

Ôèã- 0- Ñðàâíåíèå ìåæäó ñúäúðæàíèåòî íà òåæêè ìåòàëè è ìåòàëîèäè â
ðóäíè÷íèòå+ ïîâúðõíîñòíèòå è ïèòåéíè âîäè ïðåç ñåïòåìâðè 1//4 è ìàé 1//59
`( Bt+ Bc+ Ym è Oa: a( @r è Ra

S`akd 1- VGN 'Vnqkc Gd`ksg Nqf`mhy`shnm( fthcdkhmd u`ktdr `mc LNDV 'Lhmhrsqx ne
Dmuhqnmldms `mc V`sdq( l`whltl odqlhrrhakd khlhs 'LOK( u`ktdr ne Bt+ Bc+ Ym+ Oa+ @r
`mc Ra enq cqhmjhmf `mc rtqe`bd v`sdq

Òàáëèöà 1- Ïðåäåëíî äîïóñòèìè è ïðåïîðú÷èòåëíè êîíöåíòðàöèè íà Bt+ Bc+ Ym+ Oa+
@r è Ra âúçïðèåòè îò Ìåæäóíàðîäíàòà çäðàâíà îðãàíèçàöèÿ è Ìèíèñòåðñòâîòî
íà îêîëíàòà ñðåäà è âîäèòå

Organization, guideline values pH T 
(°C)

EC 
(µScm-1)

Cu 
(μg/l)

Zn 
(μg/l)

Cd 
(μg/l) 

Pb 
(μg/l) 

As 
(μg/l) 

Sb 
(μg/l)

MOEW (1986), MPL, surface water, 2nd category 6.0-8.5 20.0 1300 100 5000 100 50 50 - 
MOEW (2001), MPL, drinking water 6.5-9.5 20.0 2000 2000 5000 5 10 10 5 
WHO (2004), guideline values, drinking water <8.0 - - 2000 3000 3 10 10 20 
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cnuhbh`m Rxrsdl hm Atkf`qh`- Hm9 HFBO oqnidbs Mn 4
“Bnqqdk`shnm ne Oqdu`qhrj`m `mc Ù qhrj`m dudmsr hm
sgd @kohmd Ldchsdqq`md`m Lntms`hm adksr”+ R`qchmh`+
@arsq`bsr+ 27–32-

Jnsrdu+ Sr- 1//0- Bnmsdlonq`qx gd`ux lds`k `mc `qrd,
mhb qhudq onkktshnm hm sgd “Nfnrs`” qdrdqunhq cq`hm`fd
a`rhm `esdq sgd dmc ne sgd lhmhmf `bshuhshdr- – A`kj`m
rbhdmshehb,`ookhdc bnmedqdmbd “M`stq`k onsdmsh`k `mc
rtrs`hm`akd cdudknoldms ne sgd lntms`hm qdfhnmr”+
1//0+ Uq`sr`+ @arsq`bsr+ 304–315 'hm Atkf`qh`m(-

Jnsrdu+ Sr- 1//2- K`mcrb`od `mc fdnbgdlhb`k u`qh`shnmr
hm “Nfnrs`” qdrdqunhq cq`hm`fd a`rhm hmctbdc ax sgd
lhmhmf `bshuhsx- OgC Sgdrhr+ Rneh`+ 1//2+ 123 o- 'hm
Atkf`qh`m(-

LNDV 'Lhmhrsqx ne Dmuhqnmldms `mc V`sdq(- 1//0-
Qdftk`shnm Mn 8 ne 05 L`qbg 1//0 nm sgd Pt`khsx ne
V`sdq Hmsdmcdc enq Gtl`m Bnmrtloshnm- Rs`sd F`,
ydssd+ Mn 2/.17 L`x 1//0-

LNDV 'Lhmhrsqx ne Dmuhqnmldms `mc V`sdq(- 0875-
Qdftk`shnm Mn 6 ne 7 @tftrs 0875 nm sgd Pt`khsx ne
Eknvhmf Rtqe`bd V`sdqr- Rs`sd F`ydssd+ 85.0875 'hm
Atkf`qh`m(-

VGN 'Vnqkc Gd`ksg Nqf`mhy`shnm(- 1//3- Fthcdkhmdr Enq
Cqhmjhmf V`sdq Pt`khsx- Unk- 09 Qdbnlldmc`shnmr- 2qc

dchshnm+ Vnqkc Gd`ksg Nqf`hmy`shnm+ Fdmdu`+ 404 o-
VGN 'Vnqkc Gd`ksg Nqf`mhy`shnm(- 0885- V`sdq Pt`kh,

sx @rrdrrldmsr – @ Fthcd sn Trd ne Ahns`+ Rdchldmsr
`mc V`sdq hm Dmuhqnmldms`k Lnmhsnqhmf – Rdbnmc
Dchshnm- Tmhudqrhsx Oqdrr+ B`laqhcfd+ 5/8 o-

Îöåíêà íà ñúäúðæàíèåòî íà òåæêè ìåòàëè è ìåòàëîèäè
â ðóäíè÷íèòå âîäè îò ðóäíèöèòå Ìàðòèíîâî è ×èïðîâöè,
Ñåâåðîçàïàäíà Áúëãàðèÿ
Äèìèòðèíà Äèìèòðîâà1, Íèêîëàÿ Âåëè÷êîâà1, Öâåòàí Êîöåâ2, Äèìèòúð Àíòîíîâ1,
Çîðíèöà ×îëàêîâà3

Ðåçþìå. Ðóäíèöèòå Ìàðòèíîâî è ×èïðîâöè â
Ñåâåðîçàïàäíà Áúëãàðèÿ ñà àêòèâíî åêñïëîàòè,
ðàíè â ïåðèîäà îò 084/ äî 0888 ã- Îò 0888 ã- òå
ñà â ïðîöåñ íà ëèêâèäàöèÿ è êîíñåðâàöèÿ+ êàòî
äî ìîìåíòà ñà ðåêóëòèâèðàíè êàêòî òðèòå îá,
ñëóæâàùè õâîñòîõðàíèëèùà+ òàêà è ïî,ãîëÿìà,
òà ÷àñò îò íàñèïèòå â îòäåëíèòå ó÷àñòúöè íà
ðóäíèöèòå- Ðóäíè÷íèòå âîäè îò îñíîâíèòå èç,
âîçíè ãàëåðèè â ïîâå÷åòî ó÷àñòúöè+ îáà÷å èçòè,
÷àò íàâúí è ñå âëèâàò â ïðèòîöèòå íà ð- ×èï,
ðîâñêà Îãîñòà- Èçâúðøåíèòå ñåçîííè èçñëåäâà,
íèÿ íà ñúäúðæàíèåòî íà òåæêè ìåòàëè 'ìåä+ êàä,
ìèé+ öèíê+ îëîâî( è ìåòàëîèäè 'àðñåí è àíòè,
ìîí( â ðóäíè÷íèòå âîäè è â íÿêîè ïðèòîöè íà ð-

×èïðîâñêà Îãîñòà ïîêàçâàò íåçíà÷èòåëíî ñåçîí,
íî êîëåáàíèå è âèñîêè ñúäúðæàíèÿ íà òåçè åëå,
ìåíòè 'äî íÿêîëêî ïúòè íàä ÏÄÊ ïî ÁÄÑ(+ îñî,
áåíî íà àðñåíà è îëîâîòî+ êîèòî ñà îñíîâíè çàìú,
ðñèòåëè íà âîäèòå è ïî÷âèòå â ðàéîíà+ êîåòî îò
ñâîÿ ñòðàíà ïîä÷åðòàâà ïîòåíöèàëíàòà òîêñè÷,
íîñò íà ðóäíè÷íèòå âîäè âúðõó îêîëíàòà ñðåäà â
íåïîñðåäñòâåíà áëèçîñò- Èçêëþ÷åíèå ïðàâÿò
ñúäúðæàíèÿòà íà ðàçòâîðåíî îëîâî+ êîèòî ïîêàç,
âàò çíà÷èòåëíà ñåçîííà âàðèàöèÿ- Â ó÷àñòúöèòå
Ëóêèíà ïàäèíà è Äîëè÷ ñå îòáåëÿçâà è çàäîâîëè,
òåëíî ïîñòîÿííî ñúäúðæàíèå íà ðàçòâîðåí àí,
òèìîí 'äî 14 μf.k( â èçòè÷àùèòå ðóäíè÷íè âîäè-


