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Abstract. Heavy metals enter the water bodies and combine with the water buffer system, then
turn into poorly soluble hydroxides, carbonates, sulfides and phosphates, and also form metal-
organic complexes, accumulate in the bottom sediments and in general in the bodies of the fish
fauna of the reservoirs of the area, seriously affecting their development. It was determined that
the amount of Ca®" ions varied from 17 mg/l to 112 mg/l, and the amount of Mg*" ions from
5.5 mg/l to 83.5 mg/l, in other words, towards autumn. water hardness has increased. The amount of
alkali metal (Na" + K") ions is much lower in spring than in summer and autumn. According to
the cations, the amount of chloride and sulfate ions increases in autumn. Thus, the impact of
anthropogenic factors on fish is diverse and manifests itself primarily in morphological anomalies
and changes in the basic biological parameters of fish populations. The main of them is
the reduction of productivity and the complete loss of their natural forms, the increase of individuals
and the increase of mortality.

Annomayus. Tsoxenpie METAJITBI MOMAAI0T B BOJOEMBI U COSIUHSIIOTCA ¢ BOIHOW OydepHOoit
CUCTEMOM, 3aTeM NpPEBpaIlalOTCsl B MajOpAaCTBOPUMBIE THUIPOKCUIBI, KapOOHAThl, CYIb(pUIbI U
docdarel, a Takke O0pa3ylOT METAIOOPTaHUYECKHE KOMIUIEKCHI, HAKAIJIMBAIOTCS B JOHHBIX
OTJIOKEHHUSAX U B LIETIOM B Telax MpeAcTaBUTeNell UXTHo(hayHbl BOJOEMOB paiioHa, CEPbE3HO BIHSISA
Ha UX pa3BUTHE. YCTAHOBJIEHO, YTO KOJUYECTBO MOHOB Ca’" wamensimocs ot 17 mr/n o 112 MI/1, a
KOJINYECTBO MOHOB Mg2+ ot 5,5 mr/n 1o 83,5 Mr/a, TO €CTh K OCEHH KECTKOCTh BOJIbI YBEIUYHIIACH.
KonmuecTBO MOHOB menounbix MeramioB (Na™ + K') BeCHOW 3HAYHTENBHO HIKE, YeM JICTOM M
ocenbto. [0 KaTMOHaM OCEHBIO YBENWYMBAETCS KOMUYECTBO XJIOPHA- M Cylb(ar-uoHoB. Takum
o0pa3oM, BO3/I€HCTBHE aHTPOIOTEHHBIX (PAaKTOPOB Ha PbIO MHOTOOOPA3HO U MPOSBISIETCS, MPEKIE
BCEro, B MOP(OJIOTHUECKUX AHOMAIMUSIX U M3MEHEHHHM OCHOBHBIX OHOJIOTMUECKHX MapaMeTpoB
pBIOHBIX mOMynAUUiA. [7MaBHBIE W3 HUX — CHU)KEHHE TMPOAYKTUBHOCTH U TOJNHAS TOTEPS
€CTECTBEHHBIX (OpM, YBEIHUEHUE 0COOEH U POCT CMEPTHOCTH.

Keywords: lake, ecosystems, fish, mineral substances, anthropogenic factors, natural factors,
water reservoir.

Kniouesvie cnoéa: 03epo, IKOCUCTEMBI, PbIObI, MHUHEpAJbHBIE BEIIECTBA, AHTPOIOIE€HHBIE
(bakTophl, MPUPOIHBINA (PaKTOPHI, BOAOXPAHUIIHIIE.

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 101



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne4. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/101

The study is devoted to the assessment of the fish fauna of natural and artificial water bodies
of Nakhchivan and the environmental factors affecting them in 2018-2022. For this period, it was
determined that the main reason for the observed negative effects is the pollution of water bodies
with heavy metals. The recommended evaluation indicators can be used in monitoring programs
during the evaluation of the quality of water ecosystems in other regions of Azerbaijan during the
contamination of water bodies with heavy metals. Heavy metals enter the water bodies and combine
with the water buffer system, then turn into poorly soluble hydroxides, carbonates, sulfides and
phosphates, and also form metal-organic complexes, accumulate in the bottom sediments and in
general in the bodies of the fish fauna of the reservoirs of the area, causing serious anomalies in
their development.

The general structure of the fish fauna of the region is changing due to the influence of
anthropogenic factors (pollution of water bodies, fishing, etc.) on the water reservoirs of the
Nakhchivan Autonomous Republic, which is reflected in the change of the dominant species in the
species composition (size-age structure, reproduction mode and nutrition), the introduction of fish
from abroad. release into the reservoir, the reduction of feeding and spawning areas is observed
with the creation of fish-free zones; the decrease in the number of fish, bream, bream, the
impoverishment of the species composition of the aquatic invertebrate fauna, as a result, led to a
decrease in biological diversity in some rivers, for example Nakhchivanchay, Gilanchay, Arpachay,
etc. [3, 4, 8].

Material and methods

The collection of material was carried out in all seasons of 2018-2021 in the most typical
biotopes of sea urchins. In total, 8,120 fish belonging to 32 species and subspecies were obtained, of
which 6,960 were adults of 25 species and subspecies and 1,160 were adults of 21 species and
subspecies and have been baby individuals. The morphometric characteristics of 17 types of fish
belonging to the obtained species and subspecies were evaluated [5-7].

The fish obtained during morphometric measurements were used for comparison with fish
samples caught daily by fisheries farms. During the research, the dependence of the development of
fishes distributed in water reservoirs on environmental factors was studied. For this, weight fish is
taken as standard. In the territory of the autonomous republic, the lakes are polluted mainly as a
result of factory wastewater, mineral fertilizers used in the fields, household wastewater and
atmospheric precipitation. The largest man-made streams are formed in the river basin. Araz
reservoir is polluted by waste products of 4 republics. Heavy metals play a major role in pollution,
mainly from Armenia.

Results and their discussion. Heavy metals enter the water bodies and combine with the water
buffer system, then turn into poorly soluble hydroxides, carbonates, sulfides and phosphates, and
also form metal-organic complexes, accumulate in the bottom sediments and in general in the
bodies of the fish fauna of the reservoirs of the area, causing serious anomalies in their
development. Heavy metals can enter water bodies not only through sewage, but also as a result of
air pollution, where the peak increase in the load of toxic substances slowly enters during snowmelt
or torrential rains [4].

Heavy metals are generally released into the atmosphere from metallurgical industry, machine
building industry, battery, factories, plants, etc. it is released from fields and vehicles. In this case,
the air contains copper, chromium, nickel and cadmium in excess of the norm, and serious
processes are taking place. These precipitations cause complete destruction or serious damage to
living organisms in the environment. The pH value of such precipitation is lower than 5.6. Toxic

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 102



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne4. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/101

heavy metals that enter the body interfere with the proper functioning of the body and can remain in
the body for a long time.

During the research period, no regularity was observed in the seasonal changes in the amount
of nitrogen in all forms in Nakhchivan reservoirs. The amount of ammonium (NH*") ions varies
from 0.13 mg/l to 0.85 mg/l, and during the intensive development of blue-green algae, up to 3.0
mg/l. The highest value of nitrate (NO*") ion is 4.0 mg/l. The concentration of nitrite (NO*") ion is
much higher than the sanitary norm. The amount of silicon ions varies between 5.0-14.0 mg/I. Since
it is consumed by diatom algae in spring and summer, its density decreases [4].

Table 1
THE AMOUNT OF SOME METALS IN WATER SAMPLES TAKEN
FROM DIFFERENT PARTS OF THE ARAZ AQUEDUCT
Control test points Metals
accepted norm, mg/I

0.5 0.1 no information 1.0

iron chrome aluminum copper
1 2.00 0.50 0.19 0.50
2 1.80 0.65 0.22 0.20
3 2.50 0.55 0.18 0.10
4 1.50 0.60 0.16 0.60
5 2.00 0.65 0.18 0.20
6 1.50 0.55 0.22 0.18
7 2.00 0.70 0.25 0.11
8 2.20 0.75 0.24 0.22
9 2.00 0.55 0.75 0.10
10 2.50 0.60 0.50 0.10
11 2.80 0.95 0.95 0.40
12 1.50 0.50 0.75 0.50
13 1.00 0.25 0.50 0.14
14 0.50 0.25 0.70 0.15
15 1.00 0.75 0.82 0.86
16 0.80 0.50 0.95 0.60
17 1.50 0.25 0.70 0.75
18 2.00 0.90 0.89 0.90
19 1.00 0.40 0.75 0.40
20 0.50 0.50 0.70 0.50
21 0.55 0.30 0.50 0.30
18 2.00 0.90 0.89 0.90
19 1.00 0.40 0.75 0.40
20 0.50 0.50 0.70 0.50
21 0.55 0.30 0.50 0.30

Although the intake of some heavy metals is necessary for living organisms, some of these
heavy metals naturally enter water resources with anthropogenic environmental wastes and cause
problems for living organisms. Among them, the elements belonging to the “xenobiotic” group have
a negative impact on human life. When these elements enter living organisms, they cause poisoning
and even death. These include cadmium, arsenic, mercury, lead, zinc and chromium. Among them,
lead and cadmium are mainly toxic, and arsenic is a very toxic substance. The formation of mercury
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in the aquatic environment by R-Hg-X and R-Hg-R type organometallic compounds was studied. In
general, methylmercury is most concentrated in fish. In the dam of the Araz reservoir, the amount of
mercury in the clean or slightly polluted water area (dam part) varies between 0.1-0.2 g/l
(microkilogram/liter). This is 3 times less than the oceans. Aquatic plants absorb mercury. At the
same time, fish and crab also absorb mercury. It forms a compound in the form of methylmercury.
This causes “Minamata” disease in animals. Nervousness causes nervous disorders, damage to
internal organs, weakening of vision and hearing, which even results in death [2]. Mineral
substances. The water of Nakhchivan reservoirs is hydrocarbonate-calcium [1]. The amount of salts
dissolved in water varies throughout the year and over the years, depending on soil-geological,
climatic conditions and the degree of mineralization of river waters (Table 2).

The research conducted in the Nakhchivan reservoir shows the change of river water
depending on the degree of mineralization throughout the year and over the years in the table below.

Table 2
DEGREE OF MINERALIZATION OF WATER
IN NAKHCHIVAN RESERVOIR IN DIFFERENT YEARS
Years Amount Cations Anions The sum of
ca* Mg?" Na™+K* HCO; SO, Cl- the ions
2018 mg/I 50.4 22.3 60.3 215.0 106.0 54.0 508
mgEq 2.52 1.85 2.62 3.52 2.20 1.52 14.23
2019 mg/l 46.6 22.0 56.4 184.0 98.0 42.0 449
mgEq 2.33 1.83 2.45 3.02 2.0 1.18 12.81
2020 mg/I 56.3 28.3 65.4 235.0 115.0 56.0 556
mgEq 2.82 2.36 2.84 3.85 2.4 1.58 15.85
2021 mg/l 47.0 21.0 54.0 210.0 100.0 48.0 480
mgEq 2.37 1.75 2.34 3.50 2.08 1.35 13.39

During the research years, the average annual minerality of water varied between 600-700
mg/l. It was determined that the amount of Ca*" ions varied from 17 mg/l to 112 mg/l, and the
amount of Mg”" ions from 5.5 mg/l to 83.5 mg/l, in other words, towards autumn. water hardness
has increased. The amount of alkali metal (Na” + K") ions is much lower in spring than in summer
and autumn. According to cations, the amount of chloride and sulfate ions increases in autumn [2].

Summarizing the above, we note that heavy metals enter water bodies and combine with the
buffer system of water, then turn into poorly soluble hydroxides, carbonates, sulfides and
phosphates, and also form metal-organic complexes, accumulating in the bottom sediments and in
general in the bodies of the fish fauna of the water reservoirs of the area they have a serious impact
on their development.

Thus, the impact of anthropogenic factors on fish is diverse and manifests itself primarily in
morphological anomalies and changes in the basic biological parameters of fish populations. The
main of them is the reduction of productivity and the complete loss of their natural forms, the
increase of individuals and the increase of mortality.
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