BIOACCUMULATION OF HEAVY METALSIN SELECTED ELEMENTS OF TROPHIC CHAIN OF
ANTHROPOGENIC RESERVOIRSIN THE ASPECT OF ENVIRONMENTAL PROTECTION AND
ECONOMICAL FUNCTION

Summary

As a result of matter flow through food chain, rishing substances are passed to succeeding liaggring
from producers, through consumers and ending omcezd. Bioaccumulation process is followed by patis
accumulation in trophic chain links in quantitieBieh exceed values typical for abiotic elementsafsystems.

In consideration of the fact that water reservoirSilesia region for many years have been suligect
anthropopressure, the research have been undeitalkeder to explain whether in local conditiong theavy
metals contamination of biomass is a problem wiriebds intervention. The populations of the chosem f
species, which are important food chain link usedconsumption, have been admitted as the mostriano
element, because food contaminated with heavy mefh be dangerous for our health or even life. The
Minamata disease being the result of intoxication of fishhminercury is a good example for illustrating the
problem of heavy metal contents in fish from theaaof greatly polluted Silesia region. Although lgss
carried out in Sanepid laboratories or WZHW in Keit®e are valuable because of being potential coatpar
material, however they have no character of a cexptudies. It should be emphasized that in GOR tire
research on general biological state of ichthyofauits species composition, dangerous infectantde of fish
contamination, and also the cause of the states haver been conducted.

Undertaking research on heavy metals bioaccuroulathe question has been put about the scalesof th
problem, about the influence of anthropopressurtherfood contamination and also on how dangerocsuld
be for our health. It has been assumed that tlearels results will be a basis for indicating dii@ttof activity
in order to improve the actual state, the datunmpfoir formulating administrative decisions to infoabout the
state of environmental pollution, and a basis feergual decisions restricting the usage of fishtgdrnofor
consumption.

The cavity reservoirs were subject to complex anectlanalyses (water, sediments, biological mptter
in the central part of Upper Silesia Industry Regi@OP). At the same time other four reservoirsewer
analyzed, reducing research to water chemistrybatim sediments. The Biala River in the locality‘Ofzel
Bialy” Plant in Olkusz, has been taken as a comated with heavy metals datum-point. It was assuthat
comparison of this ecosystem being combinationivarrand pools with reservoir ecosystems will gihe
answer to the question about the scale of the @nobilaking into account the specificity of individidesh
species, in particular the way of feeding (fitodawvoplankton phages, bent phages, predaciousfisinel also
occurrence of accumulation, species diversity bfhigofauna and biomass of fito- and zooplanktonehasen
complied.

The most important element of the research wasdh#liance of the pollution level of age groups of
the individual fish species, which was to give #reswer to the question about the role of time factahe
accumulation process.

The research results showed that the state of vgaiglity does not reflect the actual state of the
environment. In the reservoirs which seem to haxadgyuality water and small pollution of bottom ipeeints

with heavy metals, there is a great metal contatiginaof vascular plants, plankton organisms ant. fighis



indicates in the first place the complexity of fiveblem with the state of the environment, secoiitdigstifies
about the great role that bioaccumulation playseiavy metal transfer between individual biocenoses.

Plankton biomass as well as plants plays the @blbio-filter which catches and cumulates metals.
Accumulation of metals in plant and animal orgarsisim different for individual species. The highest
concentrations of heavy metals in analyzed plaspiedrmint, cattail, and horsetail) were findingraot part.
The heavy metals are accumulated in water plardsginen order: Zn > Co > Ni > Pb > Cu > Cr > Cd.

It has been found that top layers of bottom sedimeontain higher metal concentrations than
sediments occurring deeper. Good conditions (low @tygen deficit) help the metals to pass from tamisto
liquid phase. The occurrence of calcium ions inevgalays an important role in helping in catenatibmetals
in sediments and limiting their collection by planHeavy metals are also absorbed by invertebeatthbsous
organisms, which subsequently being the food Hasifish, are the source of metals found in figsties. It is
interesting that in insect larvadepghemeropthera, Gammarus, Asellus) occurred higher concentration of
cadmium than lead, and it was observed that itivasnnection with the concentration of these nseralwater
and sediments. This shows the role of ecologic&lenin bioaccumulation process.

The mass populating of bottom sediments ®ligochaeta), especially in polluted or eutrophisated
water reservoirs takes a special importance. efstll these organisms may occur in mass numbeey Th
constitute the food basis for fish, especially bphtiges. Oligochaeta feeding in the bottom, curauigavy
metals in the end part of abdomen, which sticks foarh the bottom and is the object of feeding ahfi
Although these animals are resistant to the presehtieavy metals, however their resistance doegmerge
from physiological resistance, but from the soathbutotomy i.e. from the ability to cast away paftthe body
which is excessively polluted. The heavy metal® alsmulate in snail shells, liver and reproducthystem.
What can be seen from the above is that the arongainisms of benthos play significant role as k& imthe
process of absorbing heavy metals from the botfoom where these metals as a result of feedinglserbed
by fish.

Concentrations of heavy metals in liver and digessystem of all analyzed species and particular
individuals were decisively higher than in musclegoints to the role played by the ability to ghological
defense, which is also the element of bioaccumaratirocess. It can be taken as a rule that, coradiemt of
heavy metals in muscles decreases with the sizag@yr of fish. The differences that have been fdarebme
cases should be explained by environmental comditimccurring in particular ecosystems. These candti
determine the composition of food basis as welthas level of its pollution. In particular ecosysterfish
populations have for their disposal such food hasgiéch can form and exist in these conditions. Eéfavere
made in order to research also young stadiumsbési and examine the fishes which come from naguoaith
in particular ecosystems. It has been proved tiatcontent of heavy metals in tissues of the exadhfishes
many times exceeds permissible norms. Howeverdulshbe emphasized, that featured regularitiededta
fishes of particular size and from particular resés. Therefore it is not possible to form financlusions on
the basis of these research results. Probablyrézhtendencies of metal concentration changessimtfssues
will be similar for biological matter from othergervoirs of Silesia region. However it cannot bejymtgeda
priori about their pollution level. For this speak al$® tresearch results which show that muscle tissue
cumulates the smallest quantities of heavy metalcase of lead the highest concentrations accumuta

bones, next in scales and liver. The positive getwwe is the already mentioned tendency of reducing



concentration of metals in muscles with the size)af fish. Unfortunately it cannot be assumedt th case of
fishes of a particular age and size the metal aanations will attain in muscle tissue permissibédues.

The research results show that the pollution ofipdar elements of environment which are links of
trophic chain pose a serious problem from the egoéd point of view and are dangerous for humae. Ilh
cavity reservoirs in central part of GOP in fitmdazooplankton, vascular plants and ichthyofausa eesult of
bioaccumulation there occurs a concentration ofyeaetals which has a character of contaminatioiis b
positive occurrence that there is a tendency whmerl concentration reduces in muscles with the amd age
of fish. Unfortunately the level of concentrationed not allow assuming that the contamination wigtals will
attain permissible values in the fish of particidge and size. Because the food contaminated wiliyhmetals
can be dangerous for human health and life, in daise it is meat of fish which live in polluted et
ecosystems; the scope of potentiality of using rapibgenic water reservoirs for fish breeding se¢mbe
limited. First of all in the aspect of fishing whiés a very popular form of recreation in Sile§ihe reservoirs of
industrial origin (excavations and cavities), allse reservoirs which are researched are not theesai water
supply, but have economic importance only as aegitm and fishing places.

The situation found as a result of research doefonk optimistic, and shows necessity of undertgki
activities in order to reduce the negative consegeg of the actual state. The heavy metals coratimts in
fish coming from the reservoirs of central pariG®P were many times exceeded. This shows the nscessi
analyzing and verifying the possibilities of thagage for consumption purposes. In the light ofassh results,
in particular cases fishing should be treated radbea sport only than the way of getting food.

The research results show the necessity to looth@oway which will limit the heavy metals mobility
like for example by controlling buffer capacity aifdnecessary e.g. liming the reservoirs. Also aawtion
could be taken into account, i.e. removal of botsmdiments as the place of heavy metals accumulatio

Manager or user of the reservoirs responsibletferway of their exploitation and also for fishing
industry should aspire to get proper knowledge tltbe state of the quality of environment in paréc
ecosystems and also be aware of the consequendbis aftate. That is why he should inform peopleuabo
actual situation.

The number of analyzed samples, the range of ceedwmalyses and recurrence of research results
show that these results are not accidental. Tremarels results point to the socially fundamentabfam arising
from bioaccumulation process. The pollutants areutated “individually” by respective taxons. The nuenlof
these occurrences takes the form of a wider oceoerein which the heavy metals go into the transfack,
passing from one link to another, the top of wHichm the ecological point of view in the water egstem are
fish, and from economic and social point of view people who consummate them.

Therefore from the social point of view it is nes@y to continue research in order to see whether
heavy metal contamination of trophic chain of bigsjas an accidental occurrence and applies to suye

particular reservoirs or maybe it is unfavorablgutarity which is true in the bigger area of Sitegggion.



