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ABSTRACT

Introduction. In the modern period, the reservoirs of the Azov-Black Sea basin continue to be sources of commercial fish species. In this regard, monitoring for
the levels of accumulation of toxicants is the main task in assessing the physiological and biochemical state of fish in terms of reproduction and their use as food.
The purpose. To assess the safety of commercial fish species in the Azov-Black Sea basin.

Materials and methods. Based on studies conducted during 2024, there were determined the levels of accumulation of polychlorinated biphenyls (PCBs), pesticides,
toxic elements, and specific activity of radionuclides in the muscles of tulka, anchovy, pilengas, crucian carp, atherina, gobies,gloss’s flounder, whiting, sprat,
loofah, horse mackerel, and perch, caught in the Azov and Black Seas.

Results. The results obtained during 2024 for toxicants in fish are correlated with the current fish as food standard. The results obtained over 2024 were compared
with the retrospective data (2020—2023). The analyses were carried out in accordance with certified methods included in the scope of accreditation of the Analytical
Testing Center of the Azov-Black Sea branch of the Scientific Research Center of the Russian Federation VNIRO Federal State Budgetary Scientific Institution.
Limitations. The limitations are related to the specifics of sampling: the study was limited to the maximum possible selection of biological resources.

Conclusion. Low concentrations of pesticides and toxic elements (lead, cadmium, mercury, arsenic), and PCBs were detected, the specific activity of caesium-137
and strontium-90 was recorded at a low level. Therefore, tulka, hamsa, pelengas, crucian carp, atherina, gobies, Gloss flounder, whiting, sprat, lufari, horse
mackerel are suitable for food in terms of pollution and radiation safety in accordance with the requirements of TR CU 021/2011.
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O rurmeHnyeckom 6e30nNacHOCTV NPOMbICNIOBbIX BUAOB Pblb
A3oBo-YepHomopcKkoro 6acceiHa

lOxHbiit punnan BHUPO locyaapcrserHoro HayuHoro ueHtpa Poceunitckoit Depepaumm «Bcepoceuitckuii HayyHo-uccneposaTenbckui
MHCTUTYT pbibHOro Xxo3sicTBa M okeaHorpadum», 344002, Pocroe-Ha-[loHy, Poccus

PE3IOME

Beedenue. Bodoémuv A3060-Yepromopckoeo bacceiina — 3HauuMblii UCHOYHUK NPOMBICAOBbIX 8UO08 Pbi0, NOIMOMY MOHUMOPUHE HAKONAEHUS MOKCUKAHIMO8 0Cma-
émcs enagHoll 3a0a4eil npu oUeHKe PU3LU0A020-OUOXUMUHECKO20 COCINOAHUSA Dbl 8 NAGHE 60CHPOU3B00CINEA U NPU UCHOAb308AHUU 8 KaYecmaee NpooyKmos NUMAaHUs.
Ileav pabomvr — oyenums 6€30naACHOCb POMBICA0BbIX 81008 pbid A3060-YepHomopcioeo bacceiina.

Mamepuaast u memoodst. Ha ochoséanuu nposedénnuix 6 2024 2. uccaedoseanuii onpedeneHsl yposHU HAKONACHUS NOAUXA0PUPOBaHHbIX Oughenunoe (I1XB), ne-
cmuyu0os, MOKCUMHbIX NEMEHMO08, YOeAbHOU AKMUBHOCMU PAOUOHYKAUOO8 8 MbIUYAX MIOAbKU, XAMCbl, NUAEH2aACd, KApAacs, amepuHbl, 0biuKa, Kamoanvl
Inocca, mepaanea, wnpoma, aygapu, cmaepuosl, OKyHsl, 8bl106AeHHbIX 8 A306cKoM u YéprHom mopsx.

Pesyavmamot. [osyuennvie ¢ 2024 . dannvie 0 codepicanuu MOKCUKAHMO8 8 PblOAX COOMHeCeHbl ¢ 0eUCMBYIOUWUM HOPMAMUBOM KA4ecmea pbiobl KaK npo-
dykma numanus. [Iposedeno cpasnenue pezysomamos 2024 e. ¢ pempocnexmuenvimu dantoimu (2020—2023 ee.). Anaausst nposoOUAUCH 8 COOMBEMCMBUU
€ aMmecmo8aHHbIMU MEMOOUKAMU, BXO0AUWUMU 8 001ACHb AKKPeOUMAayUU AHAAUMUYECK020 UCHbIMAMEeNbH020 yeHmpa A3060-Yeprnomopckoeo guauanra FTHI
PO OI'bHY «BHHPO» («<AsHUHUPX>).

Oczpanutenus uccaed08anus ces3anbl co CReYUPUKOIl 0moopa npoo: ucciedo8anue 0epanuu8anoch MaKCUMAanbHO 603MOJUCHOU bIOOPKOLL OUON0LUMECKUX PECYPCO8.
3axarouenue. Ycmarnosnenvl HU3KUe KOHUCHMPAYUU NECIMUUUO08 U MOKCUYHBIX INeMEHMO8 (ceuHney, KaOMuil, pmymbs, MblUbIK) U He3HAYUMENbHbIe YPOGHU
I1Xb, ydenvhoi akmusnocmu ye3susi- 137 u cmponyus-90. CredogamenvHo, mioavka, xamea, nuiereac, Kapacs, amepuna, oviuku, kamoasa Inocca, mepaane,
wnpom, Aygaps, cmaspuoa no NOKa3amensm 3aepsasHeHus u paouayuortoi 6ezonacnocmu 6 coomeemcemeuu ¢ mpebosanusmu TP TC 021/2011 npueodust ons
nuuwesslx yenell.

Karouesvie crosa: Azoeckoe mope; YépHoe mope; aumanbl; 2UOPOOUOHMbL; MANCENbIe MEMANbL; MbIUbAK, hecmuyudbl; [IXB; yoeabHas akmuerHocmb paduoHyKAUdo8
Cobarodenue smuueckux cmanoapmos. Hccaedosarnue He mpedyem npedocmasaeHusi 3aKA04eHUs KoMumema no 6UoMeOUyUHCKOU SmuKe U UHbIX 00KYMeHMO8.
s wuruposanus: Kopa6nuna U.B., T'oprona JI.T., Kocenko H0.B., Mxutapesan W/, Oxunuk B.C., ITetpenko A.A. O kauecTBe 1 6e30MaCHOCTH MPOMBICJIOBBIX BULOB PIO
A3soBo-YepHoMopckoro bacceitHa. Tueuena u canumapus. 2026; 105(3): 293—300. https://doi.org/10.47470/0016-9900-2026-105-3-293-300 https://elibrary.ru/ovsiyy

Jlns koppecnouaenunu: opeoaa Jluaus Tennadvesna, e-mail: gorgolalg@azniirkh.vniro.ru

Bkuan aBropoB: Kopabauna M.B. — KOHLENMS U AU3aiiH MCCIeOBAaHUS, HallMCaHUE TeKCTa, PelaKTUPOBaHKUe, YTBEPXKICHMe OKOHYATebHOTO BapMaHTa CTaTbM, OTBET-
CTBEHHOCTb 32 LIeJIOCTHOCTb Beex e€ yacteil; fopeoaa JI.I., [lempenko A.A. — c6op MaTepuana u 06paboOTKa TaHHbIX, penakTupoBaHue; Kocerxo 0. B. — yTBepXIeHUEe OKOH-
YyaTeJbHOTO BAPMAHTA CTAThbH, OTBETCTBEHHOCTD 3a LIEJIOCTHOCTD Beex e€ uacteit; Mxumapoan H.J]. — c6op matepuana u o0paboTka naHHbIX; Dkuauk B.C. — c6op MaTepuana
1 00paboTKa TaHHBIX.

KoHmKT HHTEpecoB. ABTOPBI NEKJIAPUPYIOT OTCYTCTBUE SIBHBIX M TIOTEHIIUATBHBIX KOH(DIMKTOB MHTEPECOB B CBS3M C MyOJIMKAIMel TaHHOI CTaThy.
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Introduction The degree of fish vulnerability depends on the season, the

The Azov-Black Sea Basin includes the Black Sea and the
Azov Sea, along with the river basins flowing therein, as well as
watersheds in certain regions of Russia that are of significance
for fisheries (Order of the Ministry of Agriculture of Russia No.
1 dated January 9, 2020)'. The seaports of Rostov-on-Don,
Azov, Taganrog, Yeisk, Temryuk, Kavkaz, Taman, Anapa,
Novorossiysk, Gelendzhik, Tuapse, and Sochi have a significant
anthropogenic impact on the ecosystem of the Azov-Black Sea
Basin [1]. Intensive economic activity affects environmental
quality through discharges into the water area and via river runoff.
Other types of pollution in the water bodies of the Azov-Black Sea
basin include:

* petroleum products (intensified transportation of oil and
petroleum products, hydrocarbon production on the shelves of
the Azov and Black Seas, accidental and unauthorized spills of
fuels and lubricants);
heavy metals (the waters of the Feodosia Gulf, Sevastopol Bay,
and gas production areas in the northwestern Black Sea are
particularly susceptible to pollution) [2];
persistent organochlorine pesticides (in certain years, the
concentration of DDT metabolites in the water increased
compared to background levels, which may be a result of the
erosion of pesticide burial sites located in southern Ukraine) 3, 4].
The majority of the Azov-Black Sea basin is an area of
intensive agricultural productivity, hence the significant threat of
runoff from fields and livestock pastures contaminating surface
waters. Anthropogenic factors cannot be excluded, such as the
construction of locks on the Don River and the salinization of the
Sea of Azov, which affects the lower reaches of the Don [5].

Pollution of waters in the Azov-Black Sea basin is negatively
affecting aquatic organisms. Deteriorating water quality and heavy
recreational pressure have already led to a significant decline in
fish stocks. Many pollutants can accumulate in the tissues of
aquatic organisms, causing poisoning, developmental disorders
and reproductive system disorders, which leads to a decline in
population numbers and even the extinction of some species
[6]. Toxic substances move up the food chain, from microscopic
organisms to large predators, resulting in the accumulation of
harmful compounds in the body, which can have a negative impact
at all levels of the ecosystem. Fish eggs and larvae are considered
the most vulnerable to pollution, as their defense systems are not
yet fully developed and they are unable to leave polluted areas [7].
Nevertheless, the basins’ water areas still possess a rich feeding
supply, hydrological, and hydrochemical features satisfactory for
the commercial fish species’ feeding [§].

The species considered most sensitive to pollution in the
Azov—Black Sea basin are:

» demersal fish species (mercury and arsenic accumulate to a
greater extent in their tissues, due to their diet and lifestyle,
which are influenced by the accumulation processes and the
rate of transformation of pollutants in the seabed);

* sturgeon,;

* gobies (a numerous species characterized by a sedentary
lifestyle and, consequently, vulnerability in the event of adverse
situations related to pollution, hypoxia and hyperthermia in
their habitats);

* pelagic horse mackerel (its tissues often contain elevated levels
of zinc and copper) [9].

' 1 Order of the Ministry of Agriculture of Russia No. 1 of January
9, 2020, “On the Approval of Fishing Regulations for the Azov-Black Sea
Fisheries Basin”; https://docs.cntd.ru/document/564189244 (accessed
April 4, 2025).

biological characteristics of the fish and the level of habitat
pollution. Fish sensitivity to the effects of toxicants is also
influenced by species, age and physiological condition. Adverse
environmental conditions, starvation, overcrowding, parasite
infestation and other factors reduce fish resistance to pollutants.
Among medium and large fish species, large specimens are now
becoming increasingly rare [10].

Materials and methods

The aim of the study was to assess the levels of toxicants in
commercial fish species caught in the waters of the Azov—Black
Sea basin in 2024. Muscle samples were analyzed from sprat,
anchovy, pilengas, crucian carp, sand smelt, crucian carp, goby,
glossy flounder, whiting, sprat, blue whiting and horse mackerel
caught in the Azov and Black Seas.

Sampling of aquatic biological resources was carried out in
accordance with the requirements of GOST 31339—2006% The
sample included females and males with similar intraspecific
morphometric parameters and gonadal maturity stages. In
total, more than 100 samples of aquatic biological resources
were collected and processed. The data presented in the article
correspond to the analysis of an average sample of each fish
species (n = 10).

The reliability of differences between samples for determining
the statistical significance of differences in mean values was
assessed using Student’s #-test: if the probability (p) was below the
significance level (p < 0.05), the samples were considered to belong
to two different populations, i.e. the differences were statistically
significant provided that the data were normally distributed and
the variances of the compared groups were equal. Excesses of
the obtained values relative to the standard were assessed using
a binary test (a simple test where the acceptanc e limit coincides
with the tolerance limit), taking into account methodological error
(uncertainty). The research results were statistically analyzed using
Excel, and figures were also constructed within the programme.

When monitoring the accumulation levels of priority toxicants
in fish muscle, methods adopted and approved at federal level for
environmental monitoring studies were used. For the determination
of pesticides in fish muscle, gas chromatography with an electron
capture detector was used (NDI 05.05-2013)>. PCBs were
determined by gas chromatography—mass spectrometry using a gas
chromatograph and a high-resolution mass spectrometric detector,
allowing the detection of individual ions with specified masses
(NDI 05.23.2012)*. To determine toxic elements, atomic absorption
was used in two variants: with electrothermal atomisation and
the cold vapour method (NDI 05.14—2007°; NDI 05.35-2021¢;
NDI 05.26—20147). The specific activity of radionuclides was
determined using the MKS-01A ‘MULTIRAD’ spectrometric

2 NDI 05.05—-2013 ‘Mass fractions of pesticides in soils and bottom
sediments of freshwater and marine water bodies. Methodology for
measurement by gas-liquid chromatography’. https://docs.cntd.ru/
document,/902320560 (accessed on April 4, 2025).

3 NDI 05.23—2012 ‘Method for the determination of mass fractions
of individual polychlorinated biphenyl congeners in soil and sediment
samples from freshwater and marine water bodies by gas-chromatography-
mass spectrometry’.

4 NDI 05.14—-2007 ‘Method for the determination of mass fractions
of cadmium, lead and zinc in samples of aquatic organisms by atomic
absorption with electrothermal atomisation’.

5 NDI 05.35-2021 ‘Method for the determination of the mass
fractions of aluminium, barium, cadmium, cobalt, lithium, arsenic,
silver, strontium and thallium in samples of aquatic organisms by atomic
absorption with electrothermal atomisation’.

¢ NDI05.26—2014 ‘Mass fraction of total mercury in aquatic organism
samples. Method for measurement by flame-less atomic absorption’.

7 Method for measuring the activity of radionuclides using a
scintillation gamma spectrometer with ‘Progress’ software.
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per wet weight

Table 1| / Tabauma 1
Average concentrations of toxicants in the muscles of commercial fish species caught in the Crimean region of the Black Sea in 2024,

Cpennune KOHUEHTPAIMHM TOKCHKAHTOB B MBILILAX MPOMBICJIOBBIX BUIOB Pbl0, BbIIOBJIeHHBIX B KpbiMcKoM paiione YépHoro mopsi B 2024 1.,

Ha CBIPYIO Maccy

Bux pwio, pasmepnocts / Type of fish, dimension
Xamca Inpor Mepnanr Craspuna JomycTumblii
inmaHa 10—12 cm, macca]  ammHa 7—8 cM, nmHa 11—17 em, maccajmmna 12—13 cM, Macca|  YPOBEHb,
Toxasarens 0.010-0.013 kr macca 0.003—0.004 kr 0.010—-0.038 xr 0.014—-0.021 kr He Oontee
Indicator Anchovy Sprat Whiting Horse mackerel Acceptable
length of 10—12 cm, length of 7—8 cm, length of 11—17 cm, length of 12—13 cm, level,
weight of 0.010—0.013 kg | weight of 0.003—0.004 kg | weight of 0.010—0.038 kg | weight of 0.014—0.021 kg | no more than
n=10 (s + ?) n=10 (s + ?) n=10 (s +?) n=10(c+ ?)
IXB, mr/kr | PCB, mg/kg <0.007 <0.007 <0.007 <0.007 2.0
Mectuumnpt rxur <0.0002 <0.0002 <0.0002 <0.0002 0.2
Pesticides (-, B -, y-u3omepsr),
MT/KT
HCH (a-, B -, y-isomers),
mg/kg
JT u ero MeTaboIUTHI, <0.0002 <0.0002 <0.0002 <0.0002 0.2
MTI/KT
DDT and its metabolites,
mg/kg
TokcuuHbie Kaamuit, mr/kr <0.005 0.055 £ 0.020 <0.005 0.006 = 0.002 0.2
3JIEMEHTHI Cadmium, mg/kg
Toxicelements — pror v ir 0.017 + 0.004* 0.056 + 0.015 0.068 + 0.018 <0.005 0.5
Mercury, mg/kg
CBuUHeI, MI'/KT 0.05 £0.03 <0.05 <0.05 <0.05 1.0
Lead, mg/kg
MBILIBSIK, MT/KT 0.54 £ 0.16 0.18 £ 0.05 0.13£0.04 0.17 £ 0.05 5.0
Arsenic, mg/kg
VYnenvHas Uesuti-137, bx/kr <2.28 3.15+2.71 <2.39 <3.53 130
aKTUBHOCTb Cesium-137, Bq/kg
PAUOMYISITIO®  Crpomumii-90, Bx/kr < 36.50 <15.50 <31.50 <20.50 100

Specific activity

of radionuclidées ~ Strontium-90, Bg/kg

IIpuMmeuvaHnwue. 3nech 1 B TaOJI. 2: * — METOAUYECKAS TOTPEITHOCTh (HEOPEaeAEHHOCTD) U3MEPEHUIA.
Note: Here and in Table 2: * — methodological error (measurement) uncertainty.

system on the ‘MULTIRAD-gamma’ scintillation gamma
spectrometer (measurement methodology, 2003)%. The safety
of toxicant accumulation levels, as well as the specific activity
of caesium-137 and strontium-90 in the muscle tissue of fish
caught in 2024 in the Don River, the Black Sea and the Sea of
Azov, was assessed for compliance with the standards set out in
TR TS 021/2011° ‘On the safety of food products’.

Results

Five commercial fish species caught during the summer and
autumn periods were analysed in 2024 in the Caucasian and Crimean
regions of the Black Sea: anchovy, whiting, sprat, blue whiting, and
horse mackerel. No PCBs or pesticides were detected in any of
the biological samples. The specific activity of strontium-90 was
recorded at a low level only in the muscle tissue of horse mackerel
caught in the autumn in the Caucasian region of the sea, whilst no
specific activity of caesium-137 was detected (Tables 1, 2).

Five species of commercial fish (sprat, anchovy, pilengas,
crucian carp, and sand smelt) caught in the spring and summer

8 Method for measuring the activity of radionuclides using a
scintillation gamma spectrometer with the Progress software.

® Technical Regulation of the Customs Union ‘On the Safety of Food
Products’ (as amended on 22 April 2024). Approved by Decision No. 880 of
the Customs Union Commission dated 9 December 2011. TR CU 021/2011

in Taganrog Bay and the Azov Sea itself were researched in 2024.
PCBs weren’t found in any of the samples. In the muscle tissue
of anchovies caught in the Sea of Azov, p'p-DDD (a metabolite
of DDT) was detected in trace amounts (0.0005 mg/kg wet
weight). No specific activity of caesium-137 was recorded in the
fish muscle tissue. Low specific activity of strontium-90 was
noted in the muscles of sand smelt; it was absent in the other
fish species studied. Of the regulated toxic elements, mercury,
arsenic, and cadmium were found in the muscles of sand smelt
at concentrations below the permissible level; in crucian carp,
mercury, cadmium, and lead were also below the permissible
level. In the muscles of the pilengas, only mercury was found
in concentrations below the permissible level; cadmium, lead,
and arsenic were not detected in significant quantities. In the
muscle tissue of anchovies caught in the Taganrog Gulf and in
the open sea, the toxic elements found were mercury and arsenic
in comparable concentrations below the permissible level; no
significant amounts of cadmium or lead were detected (Table 3).
During the spring of 2024, two species of commercial fish
caught in the Akhtaro-Grivensky estuaries (Azov estuaries
in the Krasnodar Krai) were analysed. Of the regulated toxic
elements, only mercury was detected in the muscles of perch
(at concentrations significantly below the permissible limit).
Cadmium, arsenic, lead, PCBs, and pesticides were not detected in
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significant concentrations. In crucian
: E £8 = ,g ~ N oo ole o carp muscle, mercury, cadmium, and
E E %é 52¢ S| e S S s = =|2 = lead were detected among th(? regulated
5 E =g g_ : toxic elements (concentrations were
= = . significantly below permissible levels).
= & 2 Arsenic, PCBs, and pesticides were not
<r\ §Ek ?:é E o § o found in crucian carp muscle. Dur.ing
s E g, °| -gth j 'g S § § § s 8 2 3 K the autumn period, the accumula‘uon
s EQe =8I (23S = s s 4 & of toxicants was assessed in thrc?e
S 55 22 3|V S S vioeg v oz|vYov species of commercial fish caught in
= EES 87 S el
2 Eg GE% = < the Molochny Estuary (an f:stuar.y
§ : = of the Sea of Azov, Za}pprlzhzhla
Z Oblast). No PCBs or pesticides were
E 2 - detected in significant concen.tratlons
S g g §§ or ~ § =N in the muscles of pilengas, _gobles, 'apd
2 E?_\'Icr g1g + |3 g S S S 8 3|8 § glossy flounder; no specific activity
= Eﬁg %Ef = = = = s H ™ j;' NN of caesium-137 was recorded, agd
; =" Ei w§§ IR v Vo8 — v strontium-90 was detected on-ly. in
= ? % é = § E E” = < pilengas at levels below the permissible
BE| = |2 = F limit (48.8 Bq/kg). Of the regulated
= g ‘E j’ toxic elements, grsenic and mercury
§ g = £ 2 »%ﬂ were recorded in fish musc.le‘ at
= o« b g § 52_ o © & concentrations below the permissible
% =" E ggc| gg;i TS g § S & 58 s|g = limits; cadmium and lead were not
S 3 | EssE95Z|S1E E |S S¢S+ - 5 found (Table 4).
55| |E[FEEEEIYY Y|V VY V8| g
g E g =g H ?—f ) - Discussion
2] = =
(g E E: Adequate assessment levels . of
2 E ) g - toxin accumulation' in fish requires
E % E g 2 e E’i o -~ § § g an awareness regar.dmg the content of
£ < Eﬁa,cf 5TE '{) S § = S S < & these substanges in the components
S|z SoS 522 = = = = j;' ﬂ ﬂ ™ . of the aquatic ecosyst.em [9]. The
g E § % ~s23 ééé TIVIV v 8 3 = concentrations of all monitored elements
% = E g §(§ E ?‘f = ° and substances detected in the V\{ater apd
£ : E z = g bottom sediments of water bodies, with
EE|2 g some fluctuations, corresponded to the
c%) E E_ & - -2 . long-term average (2020—2023) values
s E|Ls g2 Eg o 2 (at p < 0.05) [11—15].
CEALE == '=£|jn T8 g § § S 849 Over the last five years of
§ L:" < = E)Slm 55; = g g 2 S H S o | observations, the mercury coqt?nt
Z 2 CgsTEET|VIY v v.s v in the muscles of Black Sea whiting
% g Eg ?Eb l Z has increased more than tenfold
.g E =0 (remaining within acceptable limits),
E 5 - 2 the arsenic and lead contents have
g g § E decreased by more than sevenfold fmd
< 5 g o0 = twofold respectively, and thfa c?ldmlum
3 3 P = 218 £ content has remained at a similar level
é 5l i § é %D g <°° 2 g ¢ «E with some fluctuations (Figure).
E E gi i %D § g ? “E’ % é Over the same period, the
=2 E z 5 E gl E 5 < 2|3 o mercury content in - sprat musc?e
.E z SE & 215 B i,g < FES increased ninefold, whilst the arsenic
2 8 2 %f_ ‘:’é £lE = ¢ g T A content decreased ﬁyefold; ca('lmlum
g E g 5 o 2E|X T S fa & and lead concentrations remain low
.g E s -;: ;; & g = E E = g @ OF and relatively similar (see F1gu§e).
5 % s 2 —° =&|E P E g :E 2 The mercury content in the
2 C £33 ER E( 5 5 5|3 & muscles of horse mackerel had
‘E E =) o §Q ¥ & 0 2|F 0 increased threefold by 2024, whilst
g E‘ g g .y the arsenic and lead contents had
g 5 E o E ASEZ decreased by more than lp—fold and
% 5 E 5 » = 2 % 5 § Eg é 2-fold respectlyely; cadml}lm levels
S 2 E% g2z © E z35 & 2 changed only slightly (see Figure).
&£ 2182 253 SES3E Between 2021 and 2024, the
5 5‘ = E~ EaE ~ & an’s mercury content in the muscles of the
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Trend in accumulation of toxic elements (mg/kg of crude weight) in the muscles of whiting, sprats, horse mackerel, pelengas caught in the Black Sea in 2020-2024.

JlnHamnka HakonneHUs TOKCUYHbIX 371EMEHTOB (MI/KT CbIPOil MACcChl) B MbILLILLAX MEPIAHra, WNpoTa, CTaBPUAbI U MANIEHTaca, BbINOBEHHbIX B akBaToOpiy 4EpHOr0 Mopsa
B 20202024 rr.

Azov pilengas increased 3.6-fold, whilst the arsenic and lead contents,
after peaking in 2022, returned to the 2021 levels (see Figure).

Conclusion

Chemical and radiological data were gathered and analyzed
on the health of commercial fish species in the Azov—Black
Sea basin, caught in the Azov and Black Seas during the spring,
summer, and autumn of 2024. The low concentrations of pesticides
and toxic elements (lead, cadmium, mercury, arsenic) detected

indicate the high physiological health and nutritional quality of
the fish. No PCBs were found in significant concentrations in the
aquatic biological resources studied, and the specific activity of
caesium-137 and strontium-90 was found to be at an extremely
low level. Tulka, anchovy, pilengas, crucian carp, sand smelt,
crucian carp, gobies, glossy flounder (from the Sea of Azov,
including the estuaries), as well as anchovy, whiting, sprat, blue
whiting and horse mackerel (from the Black Sea) meet regulatory
requirements in terms of pollution and radiation safety and are fit
for human consumption.
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