SULLE

of National Agrarian Universit

WSE=CTis

L R SEAELUGHR




Agronomy and Agroecology e

=

UDC: 591:574

COMPARATIVE CHARACTERISTICS OF THE
RIEAVY METAL CONTAMINATION OF FISH BEING
N NATURAL AND ARTIFIGIAL LAKES

D. Pipoyan, G. Baghdasaryan, A. Abrahamyan
Center for Ecological Noosphere Studies

Keywords: heavy metals, fish, feed, artificial lakes, water

he object of the study was the water of farming artificial lakes of Ararat Valley and Big Al Lake in the northwest plateau of
Syunikin Armenia (Figure 1).

The difference between the heights of these lakes from sea level is up
to 1900 m and such study presents great scientific interest, because
depending on the relief of the territory, changing climatic and other
conditions the chemical composition of water changes and takes on the
characteristics, sometimes unigue to different types of natural water.
Drainage basin of Great Al Lake is 140km? is located at 2729m, 3.5km
long,1.5-2 km in width, 5.3 km? square miles, with a maximum depth of
10m, the water volume of 32.5 million m?.

The lake has a strict— platinum glacial origin (The Armenian SSR water
geography, 1981). The quality shore is good, swampy just north shore,
has not swampland, the shoreline of the lake has a moderate shape,
only the north shore is rocky, covered with talus. Water is sweet and
clear, the nutrition-snow, rain and groundwater (Al Lakes, ArmGeo).

The Ararat valley is extensible from the river mouth to Akhuryan Gael
Drunk in the eastern and south eastern direction. It has 100 km length in
Republic of Armenia, the width reaches the northwest to 15-17km in the southeast of 4-5km. The terrain is at the altitude of
800-1000 m above sea level (Armenian SSR Physical Geography, 1971).

The farms of artificial lakes in Armenia (Figure 2) are mostly concentrated in Ararat Valley, where about six fish farms were
studied. There is the system of open irrigation in all farms, where wateris of underground origin.

Artificial :I:.gls;e_: int

The studies were carried out in the interval from May to August in 2011. The field measurements were carried out by portable
multi analyzer Horiba U-10. The measurement of physical and chemical parameters of water was conducted at the site of
sampling, determined the temperature of water, dissolved oxygen, pH, salinity, conductivity, and turbidity in the pools. The

27

BULLETIN of National Agrarian University of Armenia, Ne 1, 2016



Agronomy and Agroecology

samples of water were collected in plastic bottles. The samples were filtered through a membrane filter with a pore diameter
of 0.45 microns and brought to the |aboratory, where the content of heavy metals were determined: As, Cd and HgandAs, Cd,
Hg, Pb,Zn, Sn, Cuin fish and feed were examined.

The sampling, preservation, transport and storage of water samples were carried out according to standard Operating
Procedures (SOP)on based methods 1SO-5667-1 (The Armenian SSR Water Geography).

The metal contentin the samples was determined by atomic absorption method by AAS (Atom Absorption Spectrometer 800)
device in the central Analytical Laboratory Center for Ecological Research NAS RA. The analysis of heavy metals was
conducted according to the standards of 1ISO-11698, 1SO-5666, 1SO-8288, 1ISO-11885.

The concept of water quality includes composition and a range of properties that determine the integrity of the values of
conformity in the use of water. According to field studies the temperature of water in farming pools ranges from 12.8-15.5°C.
The amount of dissolved oxygen in water in lakes depends on the temperature of water and the intensity of the processes,
which canbe upto 14 mg/l. In BigAl Lake itis 12.08 mg/l and in the farm pools — 10.7-12.6 mg/l. )

pHisan important indicator for natural waters. According to our investigations itis in the range of 6.8-8.2, and in natural lake it
is 6.8, There were registered big differences betweenthe physic-chemical parameters of these lakes. Thus the conductivity of
GreatAl Lake was 38 microSiemens/cm, and in remains — 356-1001 microSiemens/cm. The water of Ararat valley basins has
higher salinity (0.01-0 .03%) thanthe waters of GreatAlLake.

Despite some registered high parameters of water quality; the artesian water is good indicator for fishery. There were
investigated dissolved Cd, Hg, As, and Pb in the water of lakes. In this water Hg, As, and Pb are not registered, only Cdis
registered with low content. The contents of Zn, Cu, Cd, Sn, and Hg were studied in samples of feed and fish fillets of GreatAl
Lake and ponds of Ararat Valley. No Sn contentwas foundin fish fillet (Table 2).

Small quantities of Cdwere observedina pond inArarat Valley andin the water of GreatAl Lake, as well asin the feed and fish
fillets. There was no As registered in the water of artificial lakes, but it was found in the stern, hence detected in fish fillets. It
was not found in natural |akes and fish living there. There situation with Hg isinteresting.

- e
Note: Explanaﬂon;nofo-not found, <LOD-below lower limit

Artificial pond farms in the Ararat valley

e

5.5083+0.1140 2.481 75::0.2597

0.01930.0022 © 0.0610£0.0117
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Note: Explanation;no/c-not found, <LOD-below lower limit of detection.

It was not detected in Ararat Ponds, in feed, thus it was not recorded in fish fillets. Hg content was under the lower limit of
detection in Great Al Lake, but they are found in fish fillets in small amounts. The fish of Great Al Lake feed on worms in the
bottom of the lake. The contents of As, Hg, Pb and Cd were studied. As for Pb, then we can assume that it appeared in the
fillets of fish ponds of Ararat valley from forage. And in the water of Great Al Lake Pb was not detected, but the low quantities of
itwere registered in fillets. Summarizing the above data, we can draw the following conclusion. Thus, despite some registered
high parameters of water quality, artesian water is good indicator for fishery.

Heavy metals were found in the content which is under the lower detection limit in the waters of Great Al Lake. Only Cd is
registered in the waters of the ponds of Ararat valley where the water is of artesian origin.

In the ponds, as well as in natural lakes, the actual content of heavy metals found do not exceed the maximum allowable
concentration.

It is assumed that the registered heavy metals in fish fillets have passed through the feed and it's not risky. The detected
levels of heavy metalsin fish fillets are in conformity with the international standards.
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n.U. Mhynjwo, 8.7 pwnnuuwpwd, LU. Uppwhwijwl
tUnlnqunnuI\prthﬂ hbinwaqnunntpyntlOtph ykGuipn0

Jdtipehl wnwnhObphl showagu)hl antlwynid Gywwnblh £ aLGwipbpph wénn wwhwGownl, hGsp pwluwpwpbint
hwdwp anty pnuonid B Gul wphbunwlwo gpmq:.uqu.tﬁﬂbnmﬁ: Uju wwnwgw)ntd whswih Yuplnp alwG ubbnw)hl
wndtiph wwhuwjwbnidp Lwnnngnipjwlypw pwgmumhmﬁ hbuinLwbplbph Luwbfunudp:

24w npwluwlwl hwwnlwbhzbnh, hGswhu Gwl LuDL[Lnu.lﬁanpJLuD swthw(ha06ph Upw Ywpnn GO wanb| 8h 2wWnp
gnnénGatin, wyn puntd” enh nnuwlp, zngwlw Shewdujnp w)

Cwin wpnhwlwl t plwlwi L wphbunwywa (8hpnLd pniéynn dywh’ Gwhp dhnwnGtpny wnunnindwh nhulh
nwunuiGwuhpnepynidp, nphG kL auhpyws tdbp wzfuwtnwpp: Bwhp thnwnlbpp alw opgwlhqy b6 wGghnud Yaph, oph L
hwinwlywh0 quinyudplbinh dhongny: Ibwnwgnnynn UkS Uih 16nud L Upwnwnjwl nwzinh wphbunwyw (SwybbpnLd
ppwinyé Cd, Hg, As LPb-hg hwjnGuwptindbg £ ghwjb Cd, nph wwpniGwynipjniOp gwén ktinbiL uwhiwOwih pnujwnpbith
[ummp;mﬁhg:bﬁmzwm]_wd &u0kph $hibinud L ybpntd GnyGubu hbunwanunyg towhp ghunwn0bph wwpntOwlnupynidp:

Onpn pwlwynipjwip Cd hwjnOwptnyty t Gwl aywh $hibh, ytiph dbg: Bwp dkwnwnltinhg As bnbL & ng ph
wphbunwywo (Stiph gnbipnd, Wil uhw)b Y&ph, hbinbwpwn b $hith 06, huly pOwywh \6tnh nu npwig ayakph vk wyh
huwjwn pwguluyb £

Uyuwhuny’ pluwlwi b wphbunwywo gnwduxquiﬁﬁhnnui Swhn Ghwnwnltph LqulnﬂLﬁUJlmijnLUﬂ sh qtpwqubgntd
uwhiwGuwjhl pnujlwinntih futnnipynilp, L npwlg wnlwjnipyntip aLwG $hith v hmﬁww_wmmutuwﬂmd t Showggqw)hl
Gnpdtphl:

SUAPAKTEPUCTANA PUCKA SAMPRSHERR

CRABHTENS
NETATIAMA PEIEED, L PANEAENON B MPHPOMAER M HCKYCCTREHHEDY
BOIOEMAX

O.A. MNMunosiH, I.0. bargacapsH, A.C. AbpaamsaH
LieHTp aKkonoro-HoocepHbIX nccrnenoBaHui

B nocrneaHvie rofbl Ha MUPOBOM pbiHKE NOBLICUIICA CNPOC Ha pbiGHbIE NPOAYKTHI, B CBA3N € yeM [AnsA yOoBNeTBOPeHUs
BO3HUKLIMX MOTpeBHOCTEH pbiby BbIpaLLMBAIOT B WNCKYCCTBEHHBIX BOAOEMAX. Mpw 3TOM O4eHb BAXHO COXpaHUTb MULLEBYI0
LIEeHHOCTb Pbibbl 1 npeaoTBpaTUTL HeraTMeHoe BRUsHUE HeKaueCcTBEHHON NPOAYKUMK Ha 300pOBbE HeNnoBeka.

Ha kadecTBO 1 BeaonacHOCTe pbIGHBIX NPOAYKTOB MOTYT BNUATH pasniyHbie (hakTopel, B TOM 4YMcne Ka4ecTBO BOAb,
KOpM, OKpYXaioLas cpeaa v T.0. -

Bonbluoit MHTEpec NpeacTasnAet oueHKa pucka 3arpAsHeHus pbiBbl TAKENbIMU meTannaMu B NpupoaHsix W
JICKYCCTBEHHbIX 03epaXx, 410 1 ABMAETCA UENbO npepcTaeneHHom pa6orbl. Tskensie MeTanns nonagaroT B OpraH1sM pbibbl
€ KOpPMOM, BOAOW W OOHHBIMW ocagkamu. AHanus BoAb! Ha copepaHue Cd, Hg, As # Pb B BOfOEMax nokasan nuulb
uanuuve Cd, KOTOPbIi CHUTAETCA OfHUM U3 BpeaHbIX U onacHbix 3arpasHuTenei, UMeet nepaylo cTeneHb OnacHocTy.
Kagmwit B HebonbLUnX xonuuecTBax Obin 0bHapyXKeH B npynax ApapaTckoit paBHUHbI U B Bopax o3epa Bonbluoi An, a
Taloke B KopMe v dune peib. Viccneposarnock Taloke conepxanue Zn, Cu, Pb, Sn u Hg 8 npobax kopMoB 1 chune pei6. B
dune puib copepxanve Sn He obHapy*eHo. As B BOOax WCKYCCTBEHHDBIX o3ep He 3aperucTpuposaH, HO Bbln HawaeH B
KopMe, cnefoBsaTensHo, o6HapyxeH v une pbiB, a B 8CTECTBEHHbIX o3epax 1 0GUTaIOLVX B HUX pbiGax HanaeH He Bbin.

MposeaeHHLIe UCCNEA0BaHna noKazanu, 4To copaepxaHue B UCKYCCTBEHHBIX U eCTECTBEHHbIX BOAOEMaX THXENbIX
MeTannoe He npesbiluaeT npenenbHo AoNYyCTUMBIE koHueHTpauuu. KonnuecTso ux B thune poib COOTBETCTBYET
MeXayHapoaHIM HOpMaM.
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