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Table 1: Biometry of Rutilus frisii in all region (n:51).

JSos  Jsb Jsb s sk Jsb Lk eyl cwbie o polie bl
@n F IR ot e St e oM oM
(cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm)
$AV/YY fe/e9 \n% YEIAY VIVE YO VY YIVY \ial oSiles
Yaviy o omva oIvE ONE V/-f o[f- /-4 VIVE < IAA <l esls
Jhxe
Y80 Ya/0 \04 YO/0 /0 2 -4 o YIY Jslos
\YY. o- \04 ff AR Y VY /A 1Y SSlas
£/ +A £ \edle \RTART #1349 Y/-4 VYA A+ F £y Sils
YYVIPE  fIM FIOY \TAb4 NN - I¥Y /-4 VY < IAY REJ kT
s
TV Y. Yy Yo oIy \IY N OIA Yo Jslos
1140 fA \A1 £1/0 Nig Yi5 V/F Vely #Iv SSlas
SOFIYD  YMNEF YoM YYIVE £Iva Y)Y VA YITY \TAni oSils
V¥ YA Ad AT VIoF -1av SINF V/a4 \IYS <l S
s
o V£ 10 VWO YIY -4 IV YIY VA Jslos
1OYD o) fY £0 U Y VY V1O 10 JECIRES
s glo (w5 518 polly (reSilen Y Jgur
Table 2: Means of Biological Parameters.
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Table 3: Means=SD and Prevalence of contamination in tissues.
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Continue of Table 3: Means£SD and Prevalence of contamination in tissues.
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Table 4: Correlation between elements in liver.
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Table 5: Correlation between elements in muscle.

Al As Cr Cu Fe Mg Mn Ni P Pb S Sb Si Sr Zn
Al 1
As  -Isvay \
Cr  -Iyvyo  -/avey \
Cu  -Ivo-s <Iaass . [ayvs \
Fe SIvvsy - IA <fav-¥ NANING \
Mg fveyry o asve aaes /avEe /Ry )
Mn  /vvsa efeesy RAS S AR ASEERYA SN AV \
Ni AR RV ARY YR A 4 7N Jyssy o LIvvso DA -hvey \
P Jfsave  -[a¥ay DANAN DAY ANy /YN [aave AT SRV ST \
Pb JIsa¥s  -[Fa00 IYEA- /N R AN AT <IVEVA o[-0y NAAR -Ivesa \
S Jvava o -favss o c/avy. ANV Y /AR Javvyy JIyssy o elvevy o cJassy o L[vfoy \
Sh ofoff. SJAYEY -o[ovey --[-Aov o[- -] f8v - lfrey Y% oo --hna Jevsn \
Si JIPYYE - IAFYY <IAfAS JIARER /ATy -Ivaaa AR ATV AYA 7Ny /N A ATV Y 7N SRV AR L} \

Sr Jyvaa - IYAMA IA-xY JIvery o e/veen ISEYS JIye-v o fvyye /SR AAEERY IV SR /YA £ SRV A7 o 4 \
Zn Jyvya o L/avsey NAYIVN JIANAY - favvy NANINY Iyea. Jyavy oefavay oJAeey o o[aN0F SNFAY S JAYA - IYYAA \
S (oBlo Cawgy L 53 polis (o (Fwnod (yl5a0 oy 2 F Jou
Table 6: Correlation between elements in skin.
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Abstract

Caspian kutum, Rutilus frisii Kamensky 1901, is a commercially important fish species in the
southern part of the Caspian Sea. All of the metal entered in the Caspian Sea. The pollution of
this metal cause To create environmental problem. To address the issue, some 51 R. frisii
specimens were caught at five different fishing regions (including Astara, Anzali, Kiashahr,)
of the southern shoreline of the Caspian Sea from September 2017 through January 2018. An
inductively coupled plasma optical emission spectrometry (ICP-OES) was used to measure
heavy metals concentrations in fish tissues. The highest concentrations of calcium, manganese
in muscle tissue, aluminum, barium, cadmium, cobalt, iron, potassium, sodium, sulfur, tin,
tungsten and zinc in kidney tissues, arsenic, nickel, lead and rubidium in gonads, chromium,
lithium, Magnesium, phosphorus, antimony, silicon, strontium, thorium and titanium in skin
tissue, copper and uranium in liver tissue. The lowest correlation between Ni and Sr with the
other elements reported in liver tissue and the lowest correlation between Sh, Ni and Mn with
another elements reported in liver tissue.
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