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Total mercury contents were determined in muscles of 16
fish species caught in the river Vistula, its tributaries, and the
Leczyca-Wrtodawa lakes. All the Vistula fishes examined
showed much higher mercury contents compared to those
found in fishes from unpolluted waters; mercury contents in
many predatory fishes exceed 0.5 mg/kg'l.

INTRODUCTION

A wide application of mercury and its compounds and a constantly increasing use
there of combined with a lack or a poor efficiency of sewage and smoke treatment
installations cause a steady increase in pollution of the natural environment and pose a
danger of toxic effects. Particularly vulnerable to this element or its compounds are water
habitats. Most of the mercury content enters the waters via industrial wastes and
precipitation (Anderson et al., 1973).

Mercury entering a water habitat is accumulated in organisms living in it. Both
methyl-mercury and inorganic mercury compounds show an affinity to sulpho groups of
proteins (Gavis and Ferguson, 1972) and for this reason are rather permanently bound in
an organism. Owing to a low excretion rate they tend to accumulate in the organism
affected.
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The mercury accumulation in fish tissues depends on a compound in question and its
content in the environment, water temperature, and fish species (Barber et al., 1972;
Gilespie and Scott, 1971; Hannerz, 1968; Hasselrot, 1968; Kramer and Neidhart, 1975;
Tsai et al., 1975).

Various sympatric fish species can show markedly differing mercury contents, which is
related to differences in metabolic processes of each species. Predatory fishes, pike in
particular, tend to accumulate higher quantities of mercury; the species is therefore
regarded as an indicator for determining thedegree of mercury contamination in the
aquatic habitat (Fagestrom et al., 1974; Fagestrom et al., 1975; Johnels et al., 1967;
Johnels et al., 1968).

The present studies were aimed at determining the total mercury level in muscles of
various fish species in the river Vistula.

Assuming the river to be polluted with industrial wastes, possibly the same species
from unpolluted rivers and lakes were examined, too. The present work is a continuation
of the author’s studies on heavy metal contamination in fishes in- Poland and
Czechoslovakia (Hejtmanek et al., 1975; Studnicka, 1974; Studnicka et al., 1974;
Svobodovi et al., 1975 a; Svobodovi et al., 1975 b).

MATERIAL AND METHODS

Total mercury was determined in muscles of 582 fish individuals belonging to 16
species.

Specimens from unpolluted waters were obtained from upper reaches of the following
Vistula tributaries: Skawa, Dtubnia, and San, as well as from the river Tanew and the
following Eeczyca-Wiodawa lakes: Dratdéw, Lukcze, Rotcze, Sumin, Miejskie, and
Kunéw. The water bodies listed above yielded 94 individuals belonging to 10 species.

In the Vistula, known to carry a large load of industrial pollution, the fishes were
caught at four sites: near Cracow, Putawy, Swiecie, and Swibno (at the river mouth).
Decisive for the selection of capture sites was the location of fishermen’s cooperatives
regularly fishing the species studied on the commercial basis.

Owing to a considerable pollution of the Vistula near Cracow with various toxic
substances, only a small number of fish species is found to live there. Those fishes are not
fit for consumption, no regular fishing is therefore carried out there; the material to be
examined, consisting of 40 individuals belonging to 3 species had to be caught with a
fishing rod.

The samples obtained near Putawy and Swiecie consisted of 166 individuals belonging
to 10 species and 125 individuals representing 8 species, respectively. Near Swibno, the
mercury content was determined in muscles of 147 individuals belonging to 8 species.

The distribution of species among the capture sites is presented in Table 1.

- The individuals caught were kept in polythene bags at —20°C. Each 5 g sample was
taken from the central part of the supra-axial muscle. The sample was subject to wet



Species studied at various capture sites

Table 1

Capture sites

No. Species unpollutf d Cracow Putawy Swiecie Swibno
waters
1. Esox lucius — (pike) + + + +
2. Aspius aspius + + +
3. Perca fluviatilis — (perch) + + +
4, Lucioperca lucioperca — (pikeperch) + +
5. Leuciscus cephalus — (chub) + + + +
6. Anguilla anguilla — (eel) + -+
7 Barbus barbus +
8. Ictalurus nebulosus — +
9. Cyprinus carpio — arp) + +
10. Rutilus rutilus — (roach) + + + +
11. Abramis brama — (bream) + + + +
12. Leuciscus leuciscus — +
13. Leuciscus idus — (ide) + + +
14. Chondrostoma nasus — (undermouth) + +
15. Alburnus alburnus — (bleak) + +
16. Salmo gairdneri — (rainbow trout) +
Total 10 3 10 8 8

* upper reaches of Skawa, Dtubnia, San; river Tanew; L¢czyca-Wtodawa lakes
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Table 2
Total mercury content in muscles of fishes from unpolluted lakes and rivers
) Fish weight No of Hg content (mg kg ')
Species Capture site © samples Range oan :
Esox lucius
(pike) Lake Sumin 350-950 16 0.095-0.120 0.106 + 0.01
s Lake Dratéw 350-960 5 0.085-0.125 0.103 + 0.01
. Lake Firlej 800—-1650 5 0.070-0.150 0.100 + 0.02
» Lake Kundw 840-1700 4 0.060-0.160 0.090 + 0.04
Ictalurus nebulosus Lake Miejskie 60-96 10 0.037-0.111 0.064 + 0.02
Anguilla anguilla (eel) Lake Rotcze 700—-1500 4 0.040-0.085 0.058 + 0.02
Rutilus rutilus (roach) Lake Eukcze 50-70 5 0.033-0.057 0.046 + 0.02
Abramis brama (bream) Lake Lukcze 300 1 0.033 0.033
Cyprinus carpio (carp) Lake Lukcze 50-150 15 0.006—0.042 0.025 + 0.02
Leuciscus cephalus (chub) river Tanew 80-96 4 0.030-0.060 0.050 £ 0.01
Leuciscus cephalus (chub) river Skawa 130-170 15 0.020-0.047 0.029 + 0.04
Leuciscus cephalus (chub). river San 80-100 3 0.006-0.016 0.011 + 0.01
Chondrostoma nasus
(undermouth) river Tanew 390 1 0.086 0.086
Leuciscus leuciscus river Tanew 45-100 5 0.030—-0.095 0.065 + 0.02
Salmo gairdneri
(rainbow trout) river Dtubnia 150 1 0.007 0.007

s = + standard deviation
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Fig. 1. Total mercury content in muscles of fishes from various capture sites 1. unpolluted waters; 2. Cracow; 3. Putawy; 4. §wiecie; 5. Swibno
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mineralization with nitric and sulphuric acids in a closed system (Szprengier, 1972;
Zmudzki and Szprengier, 1973). Total mercury was determined by atomic absorption
spectrophotometry in a Coleman MAS-50 (Perkin-Elmer) analyzer at the Department of
Pharmacology and Toxicology, Institute of Veterinary Medicine (Putawy) and in an
EEL 240 ‘(Evans) atomic absorption spectrophotometer at the Central Laboratory,
Academy of Agriculture (Lublin). Of the latter batch, some samples of a particularly high
mercury content were checked at the Chair of Analytical Methods, Chemical-Techno-
logical College (Praha, Czechoslovakia).
The results obtained were subject to a statistical treatment.

RESULTS

Tables 2—6 summarize the total mercury contents in the fishes studied at various
capture sites. :

When analyzing the results obtained, the following data should be given a particular
attention:

1. The total mercury content in those fishes caught from unpolluted lakes and rivers
(Table 2) ranged within 0.006—0.16 mg kg ! .

2. Of all the species obtained from clean water bodies, the highest mercury content,
0.06—0.16 mg kg'! (a mean of 0.1 mg kg'*) was found in pike.

3. About 95% of all the individuals from those water bodies showed mercury contents
below 0.1 mg kg'!. _

4. Individuals belonging to the same species but caught at different, sometimes very far
apart, unpolluted lakes or rivers showed similar muscle mercury contents, which is
clearly seen when comparing the mercury contentsin chub or pike (Table 2).

5. All the Vistula fishes yielded much higher mercury contents compared to their
counterparts from unpolluted waters (Table 7; Fig. 1).

Table 3
Total mercury content in muscles of fishes caught from the Vistula near Cracow
. Fish weight | No. of Hg content (mg kg )
Species
® samples Range Mean s

Leuciscus cephalus

(chub) 90-120 15 0.93-1.30 1.150 + 0.06
Alburnus alburnus

(bleak) 18-25 20 0.65-1.00 0.850 + 0.25
Cyprinus carpio

(carp) 80-110 5 0.69-0.95 0.797 + 0.04

s = = standard deviation
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Table 4
Total mercury content in muscles of fishes caught from the Vistula near Putawy
. Fish No. of Hg content (mg kg ')
Species ight () le
welg samples Range Mean s
Aspius aspius 1000-1350 2 1.350-1.362 1.356
Perca fluviatilis (perch) 80-300 12 0.586—1.581 1.083 + 0.49
Lucioperca lucioperca
(pikeperch) 600—800 16 0.606—0.648 0.626 = 0.04
Esox lucius (pike) 300-850 16 0.509-0.595 0.565 + 0.03
Alburnus alburnus
(bleak) 20-30 12 0.300-0.390 0.325 + 0.03
Abramis brama
(bream) 140-340 26 0.217-0.437 0.312+ 0.09
Leciscus idus (ide) 280-646 29 0.100-0.495 0.240 = 0.15
Chondrosto ma nasus
(undermouth) 330-800 11 0.219-0.329 0.224 £ 0.03
Leuciscus cephalus
(chub) 40-125 18 0.117-0.166 0.152+ 0.01
Rutilus rutilus
(roach) 30-110 24 0.072-0.239 0.129 + 0.04
s = + standard deviation
Table §

Total mercury content in muscles of fishes caught from the Vistula near Swiecie

. Fish No. of Hg content (mg kg ')
Species weight (g) samples Range Mean s

Aspius aspius — 550-2360 14 0.350-1.119 0.862 £ 0.32
Leuciscus cephalus

(chub) 700-1600 12 0.480-0.880 0.680 + 0.20
Barbus barbus — 920 1 0.500 0.500
Esox lucius — (pike) 230-420 19 0.290-0.470 0.364 + 0.07
Perca fluviatilis

(peich) 50-170 25 0.205-0.379 0.362 + 0.03
Abramis brama (bream) 180-620 19 0.120-0.430 0.294 + 0.80
Rutilus rutilus (roach) 130-430 17 0.220-0.540 0.272 + 0.35
Leuciscus idus (ide) 110-250 18 0.103-0.280 0.115 + 0.11

s = + standard deviation
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Table 6
Total mercury content in muscles of fishes caught from the Vistula near Swibno
. Fish No. of Hg content (mgkg ')
Species ight (2) L
weight (g samples Range Moan .
Aspius aspius — 800-2100 17 0.371-0.880 | 0.594 £ 0.18
Perca fluviatilis (perch) 100-420 22 0.249-0.894 | 0.551 = 0.26
Esox lucius
(pike) 350 1 0.432 0.432
Rutilus rutilus
(roach) 180-830 23 0.100-0.400 | 0.265 £ 0.09
Lucioperca lucioperca
(pikeperch) " 750-2500 20 0.174—-0.455 | 0.237 £0.08
Anguilla anguilla
(eel) ) 200-1650 38 0.021-0.460 | 0.226 = 0.08
Leuciscus idus (ide) 250-490 17 0.143-0.280 0.212 £ 0.04
Abramis brama
(bream) 50—400 19 0.043-0.125 { 0.111 £ 0.02

s = + standard deviation

6. All the Vistula fishes caught in the vicinity of Cracow showed their muscle mercury
contents to exceed 0.5 mg kg ! (Table 3).

7. Muscles of predatory species (Aspius aspius, perch, pikeperch, pike) contained more
mercury than those of omnivorous (chub, eel) or herbivorous species caught at the
same sites (Table 7; Fig. 1).

8. Among the species caught at various Vistula sites, the Aspius aspius individuals showed
the highest mean mercury content (Tables 4, 5, and 6).

DISCUSSION

The total mercury contents found in muscles of the examined fishes from unpolluted
waters are within the range (0.006—0.16 mg kg'!) accepted as a ’natural level”. Values
similar to those reported here were found by other authors working on fishes from
various unpolluted water bodies (Aronson et al., 1976; Studnicka et al., 1974; Svobodovi
et al., 1975; Weigand-Eschraghi et al., 1971; Zitko et al., 1971). As shown by the existing
literature, muscle mercury levels in fishes of various species inhabiting unpolluted waters
do not differ in any significant way. On the other hand, in polluted waters much higher
mercury contents are found in predatory species than in omni- and herbivores
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(Hajtmanek et al., 1975; Svobodové et al., 1975; UJthe and Bligh, 1971; Wobeser et al.,
1970). The data obtained in the present study corroborate previous results.

The results obtained in the present study show all the Vistula species tested, regardies
of the capture site, to be of a higher mercury content (up to 1.581 mg kg'!) than the
fishes caught in the unpolluted water bodies. The degree of pollution tends to vary along
the Vistula course, which can be seen by comparing mercury contents in muscles of
conspecific individuals of a similar weight caught ar various sites (Table 7; Fig. 1).

All the fishes caught in the vicinity of Cracow (Table 3; Fig. 1) showed their mercury
contents in muscles to exceed 0.5 mgkg!, ie., a content proposed by FAO/WHO as the
highest content permitted in marketed fish (Technical Repoxts, 1972). Among the species
caughit off Cracow, chub was found to have the highest mercury content (a mean of
1.15 mg kg'!) whereas chub caught in the unpolluted rivers (upper reaches of San, Skawa,
and Tanew) showed much lower mercury contents (a mean of 0.03 mg kg!). A consi-
derable contamination of all the fishes caught off Cracow proves a high degree. of
pollution to occur in that part of the Vistula brought about — as should be assumed — by
a substantial amount of wastes released by numerous industrial plants. This pollution
ingludes, apart from mercury, other substances toxic for fishes, which is evidenced by a
scanty ichthyofauna in that part of the river.

Table7
Mean total mercury content {(mg kg_l) in muscles of fishes from various capture sites
Capture site
o,
N Species Unpolluted Cracow Putawy Swiecie Swibno
waters*
1 Esox lucius 0.100 0.565 0.364 0.432
2 Aspius aspius 1.356 0.862 0.594
3 Perca fluviatilis 1.083 0.362 0.551
4 Lucioperca lucioperca 0.626 0.237
5 Leuciscus cephalus 0.030 1.150 0.152 0.680
6 Anguilla anguilla 0.058 0.226
7 Barbus barbus 0.500
8 Ictalurus nebulosus 0.064
9 Cyprinus carpio 0.025 0.797
10 Rutilus rutilus 0.046 0.129 0.272 0.265
11 Abramis brama 0.033 0.312 0.294 0.111
12 Leuciscus leuciscus 0.065
13 Leuciscus idus 0.240 0.115 0.212
14 Chondrostoma nasus 0.086 0.224
15 Alburnus alburnus 0.850 0.325
16 Salmo gairdneri 0.007

* upper reaches of Skawa, Dtubnia, San; river Tanew; ELgczyca-Wtodawa Lakes
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In the vicinity of Putawy, mercury contents exceeding 0.5 mg kg'! were found only in
the predatory species (4. aspius, perch pikeperch, pike) (Table 4; Fig. 1). This part of the
Vistula yields fish for consumption. According to a standard proposed for Poland
(0.5 mg kg'!; Szprengier, 1976) it follows that the predatory species caught in that part
of the river should not be allowed for consumption. The decision banning the marketing
of those fishes should be, however, preceded by periodical checks of the fish mercury
content.

When analyzing the mercury contamination in the fishes caught in the vicinity of
Swiecie, a lower mercury content is observed compared to the fishes caught off Putawy
(Fig. 1). It was only in two species (4. aspius and chub) that a mean mercury content
exceeded 0.5 mg kg™!. With respect to the predatory species, no pike or perch individuial
showed a mercury content exceeding 0.5 mg kg*.

The degree of mercury contamination in herbivores and benthosfeeders caught off
Swiecie (Table 5; Fig. 1) was also lower than off Putawy in spite of the fact that those
fishes were usually heavier (bream and roach in particular) and as such they should have
been expected to have accumulated more mercury in their muscles. It seems probable
that this was the reason of a high mercury content in chub caught in this part of the river.
Those fishes weighet up to 1600 g, their mean mercury content being 0.68 mg kg™ , while
much smaller (40—125 g) individuals of the species caught off Putawy showed a mean
mercury content of 0.15 mg kg'!. Older chub, however, switch to a predatory mode of
feeding. This factor seems thus to play a key role in increasing the mercury content in
those individuals caught in the vicinity of Swiecie.

The results obtained can serve as a basis for a general conclusion that the Vistula in the
vicinity of Swiecie is mercury-polluted to a lesser extent than off Putawy.

The results obtained in the vicinity of Swibno (Table 6; Fig. 1) allow no specific
conclusion on the pollution extent in that part of the river to be drawn.

A lower mercury content there as compared to the vicinity of Swiecie was found in
A. aspius and bream. The latter was, however, represented by individuals of a lower
weight than off Swiecie. Muscles of another two species, perch and ide, showed a higher
mercury content off Swibno than in the vicinity of Swiecie, which cauld have resulted
from a larger size, and consequently an older age of the Swibno individuals.

Although A. aspius and perch in that part of the Vistula showed a mean mercury
content exceeding 0.5 mg kg'!, which — according to a proposed Polish standard — is
more than the permitted level, it should be stressed that 50% of the individuals of the two
species showed their mercury contents to be below that value, as was the case in all
pikeperch and pike individuals caught in that part of the river.

Among all the species examined, the Swibno bream muscles showed the lowest
mercury content ranging within 0.043—0.0125 mg kg, i.e., close to the “natural level”
found in bream from the unpolluted waters (Table 7). The mercury content was close to
the “natural level” also in 25% of eel individuals tested.

Similar mercury contents were found by Nabrzyski (1975) in fishes from the lower
reach of the Vistula and Nogat.
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Generally speaking, the degree of mercury contamination in the Vistula fishes is found
to be considerable, particularly in the predatory species. Herbivores and benthos-feeders
showed their muscle mercury contents to be below 0.5mgkg' (except for those
individuals caught in the vicinity of Cracow). The data suggest a straightforward
relationship to exist between the degree of mercury accumulation and food chain length.

The Vistula fish mercury contamination is similar to that found in fishes from various
European countries. Muscles of fishes caught at various sites along the entire course of the
Vltava (Czechoslovakia), showed the total mercury contents below 0.5 mg kg'' (Stud-
nicka et al., 1974), while 26% of those analyzed from the river Ohfe and its tributary
Reslava crossing an industrialized region of the country showed their mercury contents to
exceed this level (Svobodova et al., 1975 a). Fishes from the West Germany section of the
Danube revealed a mean mercury content ranging from 0.20 to 0.87 mg kg', depending
on the species (Knoppler and Domn, 1976). The fish muscle mercury contents in various
water bodies of the Federal Republic of Germany showed a mean value of 1.9 mg kg
(Dietz and Koppe, 1972). In other studies, the fishes from the Danube in the southern
part of the FRG showed a high mercury content (0.4—1.9 mg kg'!; Wiesner, 1972). The
fishes from running waters of that country showed their mercury contents lower than
those found in dam reservoir fishes by the factor of 8 (Wiesner, 1972). The Danube and
its tributaries in Austria is relatively weakly poliuted: in 60% of the fishes examined, the
muscle mercury content was below 0.5mgkg', the highest value amounting to
1.9mg kg (Krocza et al., 1975). A high mercury content was recorded in the fishes
caught in the Danube off Vienna (Otte et al., 1973). Fishes from lakes and rivers of
central Italy are substantially mercury-contaminated, particularly those from the river
Pescara receiving wastes of large industrial plants. The fishes from that river showed the
mercury content ranging within 048—19.30 mg kg'!. The mercury content in fish
muscles in other Italian rivers did not exceed 0.63 mg kg' (Caracciolo et al., 1972). Eel
caught in various Dutch water bodies showed a much higher mercury contamination
(Nuijt and Velden, 1973) than eel from Swibno. A high mercury content was found also
in fishes from Scandinavian waters, considerably polluted with industrial wastes (Berlund
and Wretling, 1967; Berlund et al., 1970; West66 and Rydélv, 1971).

CONCLUSIONS

1. The river Vistula fishes, particularly those caught in the vicinity of Cracow, are highly
contaminated with mercury compounds. The total mercury content in all the Cracow
fishes examined and in many species (particularly predators) from other parts of the
river was found to exceed 0.5 mgkg!, i.e., the value determined by FAO/WHO and
proposed for Poland as the highest permitted level in fish for consumption. It follows
that the marketed Vistula fises (particularly the predatory species) should be
periodically checked for the degree of their mercury contamination.
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2. Mercury accumulation was found to be higher in the predatory species and in larger
individuals than in herbivores and smaller ones, which seems to result from a gradually
increasing mercury compound concentration in tissues occurring both in consecutive
links of food chains (in the predators) and during extended time periods (in older
individuals).
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BADANIA NAD ZAWARTOSCIA RTECI W MIESNIACH RYB POCHODZACYCH
Z NIEKTORYCH NATURALNYCH ZBIORNIKOW WODNYCH POLSKI

Streszczenie

Poziom rtgci catkowitej oznaczano w migéniach 582 ryb nalezgcych do 16 gatunkéw.

Badano ryby z wéd nieskazonych — z gémego biegu trzech doptywoéw Wisty: Skawy, Diubni,
Sanu; z zeki Tanwi oraz jezior tgczyinisko-wtodawskich. W Wisle, ktérej wody sg zanieczyszczone
Sciekami przemystowymi odtawiano do badari rtyby w czterech punktach: w okolicy Krakowa, Putaw,
Swiecia i Swibna,

Oznaczenia rtgci wykonano metods spekrofotometrii atomowo-absorpcyjnej.

SteZenia rteci catkowitej w migsniach ryb z wéd mieskazonych wahato sie w granicach
0,006—-0,16 mg/kg, au 95% tych ryb wynosito ponizej 0,1 mg/kg.

Wszystkie badane ryby z Wisty, niezaleznie od miejsca odtowu, zawieraty w tkance migsniowej
znacznie wyzsze stgZenia rtgci (siggajgce do 1,58 mg/kg) anizeli ryby odfowione w wodach
nieskazonych. Stopieni skazenia ryb z Wisty zwiszkami rteci jest znaczny, zwtaszcza ryb drapieznych.
Uryb roilinozemych oraz odzywiajacych si¢ drobng fauna denng poziom rteci w migsniach nie:
przekraczat wartosci 0,5 mg/kg (z wyjatkiem okolic Krakowa). Dane te sugeruja, Ze istnieje prosta
zalezno$¢ stopnia gromadzenia rtgci od dtugosci taficucha pokarmnowego.

M. Cryamanxa

HCCIBEROBAHAE CONEPEAHMA PTYTH B MAIIIAX PHE HEKOTOPHX ECTECTREHHHX
PE3EPBYAPOB HOJBIH

Pesbue

YpoBens ofme#f pryTH onpexeXnam B Mumuax 582 pHi 16 BEXOB. Hccaexoparzm
pH6 H3 He3arpa3HeHEHX BOX - H3 BepXHero Te4ueBES 3 NPATOxXOB pPexH Bacxa: Cxa-
Ba, Jlay6mma, Can, H3 perE TaHBH a Taxxe H3 O3ep . JeENHOXO-BIOXA&BCKEX. B BH~
cne, BOXH KOTOpO# 3arpasHeNW HNPOMHEXEHHWME CTOYHHMH BOXGMH, PS Xasx HC-
CXeJOPSHHH BHXABXEHBAZE B 4 MecTax - B palfome ropoxon: Kpaxos, Ilyzasu,Cne-
IBe H CBHOHO.PTyTh ODpEXEAATE METOLOM &TOMHO-abCOPGMHOHEO# crnexTpodo ToMe TDHH,
KonuenTtpanss ofmeff PTyTE B MuEIAX Du6 H3 Rescarpa3HEBRHHX BOX kojefazacks B
npegexax 0,006 - 0,16 Mr/xr & y 95% 27Ex pul Ouxa naxe 0,1 Mmr/=r. Bee
HCCAeAOBaNHHEe DHON H3 PeKE BacZa He3aBHCHMO OT MecTa BHIOBA COXEPXAaRH B
MuZeuHO# TKARE SHATHTEXILHO BHCZee KOXEReCTBO PTYTH (Xxoxoxsmme xo 1,58 wr/
/Kr) 4Yem DHOHM OTXGBAMBEEMHX B He3ArDASHERHHX BOXAaX.
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Trenedpr sarpasHeHusA PHG M3 DPEeKM bHcIa COCAMHEHHAMM DTYTH SBJASETCA BH-
coKkoit, #CO6CHHO|  XHMHHX pum‘ Y pacTHTENPHOSZHHX DHO a Takxe DHO6 NHTaROMXCH
Menxo#t nommON (aymol, ypoBeHp DTYTM B Mumnax me npessman O,5 mr/kr (sa
ACKIWYEHHEeM OKpecTHocTeH KpakoBa).3TH ZamHHe ZaNT OCHOBAHME OPELHOJNATATH,
YTO CYmMEeCTBeeT NpAMad 3aBHCHMOCTb BEJHUMHH HAKODJIEHMA PTYyTH OT AAUHH  0OH=
meBo#t memnu.
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