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Table 1: Maximum concentration of micrograms per liter and number of compounds in different depths of western,
middle and eastern regions during the four seasons of 2008
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Table 2: Maximum concentration of micrograms per liter and number of compounds in different depths of western,
middle and eastern regions during the four seasons of 2009
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Table 3: Maximum concentration of micrograms per liter and compounds at depths of 5, 10 and 50 meters in the
western, middle and eastern regions during the four seasons of 2010
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Figure 1: Number of pesticide compounds at a depth of 10 m in the western, middle and eastern regions of sediment
samples during the four seasons, 2008.
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Figure 2: Number of toxins in sediment samples at depths of 10, 50 and 100 meters in the western, middle and eastern
regions of 2009
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Figure 3: Number of toxins in sediment samples at depths of 10, 50 and 100 meters in the western, middle and eastern
parts of 2010
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Table 4: Percentage of toxins in four different seasons-years in the southern half of the Caspian Sea
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Table 5: Percentage of toxin compounds in the western, middle and eastern regions (four seasons) in 4 periods,
southern regions of the Caspian Sea
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Table 6: Organochlorine toxin levels in EPA and WHO standards and Iranian national standard 1053

S50 LS 28T 51 (5 pilma Sl dlel (ol JSluko oy 35

EANC 2
MY/L SuselisT WHO 3 EPA (ggmjl oo
4,4-DDT RS ~DD100 ng/ml
Endusuifan Sulfate- Endosulfanl| - YenlI+I30ng/ml
4,4-DDD-4,4DDE - ¥DD100 ng/ml
Endrin aldehyde - XEnd20 ng/ml
Endrin AREA ~End20 ng/ml
Dieldrine feeeey >di+al 30 ng/ml
Endosulfan | - Yenll+130ng/ml
Heptachlor epoxide- Heptachlor - 2 hep100 ng/ml
Aldrin ARREAL Zdi+al 30 ng/ml
&-BHC- Y-BHC(Lindane)- B-BHC - a-BHC - 2BHC 4 ng/ml

il 8 3 5

sl otV gy 28 IS ) i G
uzr ol Gl Ol (Bpxe 0 (arme Cu
LR sbye epe adhne o a8 E
by alisgy a5 w5l e VF-VFo1Y-AVOS-AY - F
Ceslyy 5l ity gl 4 5988 (Ol pole Dlidos
S8 e (Dd psle Dlidod dwge p i
Obel O S ool s e pdgtee I 0gde
ol sl glp slodade 5 o) en cuz Gk
G 0 prome oles IS e ST efen
Sl 32305 1, (o] nls ity o 55T

&b
Lg.)LW 6LQ)L~!A ‘YIAY .0 60“39-‘&%0 9 | b)lSdJLb
O jslaie 4 byo - Jole gble oLyl sl

Yo

&S )5 pasie (WWAS) s 5 jmcions Badow 5
Sy e ia s ol o s Jeos BB cdale

5 s 2l obele vl (e il olalS

Gl el ) o p S dee Veg Y /) fe) Sy
005 e 35 sl 5t by ol o s 8
SO 1Y ] 0 Jgmeale (Ban 5 2lye plale sl
ool i) g 05 oo Ve g B /V Ve

Loawlie 5 (dasecan) slaoauY R 0
aals o ol Loyl jo aS 590 oo camlice daojasbin]
(Jolo Sl abold b g wilie (2byo Sisnesinl welio
oo B )3 ole (o9 ln ol &S Ll
5 Sogll @Yl glacile ) gojlse amdl e
loailsog, 51 ol 99,9 4 bgie a5 Col ool sanlice
pae slaol; 5l (S el 039y (65,9L88 051 pgen)
2 Gonsil Goile yl8n wnlp ol b agzlse
g Yo 5l i glel o s Uole ) ol alold
RES



OIOISan g 5 g3 g g

ezl sl cuas 5 ouglla gyl gla ailss,
=YYV ll OV Slded duwge
AY o VE

& (oot .z (95w 00l Al a5 gy i
9 3p sl ep o by wgp (231 T (Gole
oS clllas IPAF LS o lleSS
—olile bl ©38) 95l Al (Sujslsie
- ¥ olpl Os liasd duwge Sl lacsl (AN
AAN-RPAELA AR & R

o8 S ol 2yl (g3)ly wb ey
£ oSy ep plhwg 8.0 (28l vp (Ggmge
i oyy AYAP ye (GO oS g
—ohske sl ,8) 89,08 ails-g, (Monitoring)
=V L olpl Ol Sladss duawge ol lacsl (YA
RIS TAARA SR KRR

9 o ey @MEHg 0y 1 Syg b gy A
‘)9.;‘5.034.{: oz sl ooly dlpas ol (g9,lg
wp (2ldy @ (ogle T g i o
059, YAY ol WlF wesl g g L5 Al s
0SS pyons) (e o laoai ¥ o)
2 (Sl 5 5 (85 (5l 92, 0 oS S35
oaSighy Syl 3P Sy g adlane Sl
SYEAY-AAN-AACYE s gl gsslsST
¥ oY

e g B e g9l 0ol dlpai ol g3)lg
CT 0% R e oRENE S (guly
AFAR ol dwnl g .7 bl g soske
) agme Gy gloost¥T )y o5y
poo 5 b S ¢ 185 (sloy5 S e (e
i)l i sbys e J2lee o (6hplaS
CAY-ASO-AF AN 5 gl (65e)sST ouaSimgs,
DAo NY-Y$

s oyl by —eble cblis cov bl
A-TY VO ojlads ¢ gulid las

adlas AYVYY (0T 535 jolie it &S pid
Sk 2 Aoy, (paibls 5 quiige ik
glaibie Ol (ol &858 (s Ceny BT 5
A o eobdS 5 sl

Jlges o asgy IVAF S Bald 9y e (B p0
e sy SllasMe bl jlasl> ol adlais
YeVYOFY olo) Lo g 00 asliabls

CE (P e HRER op (Ggmgo B (Sl
wp 6oL wp @l wz (elw 0dly Alpas
sor WWYS cre (ks 9 .0 215
ligios dmnsge SLLED (S5 alsog, aslr
RZNRLATE 21 ST S RCIN I

GRS T ) e (g oS (29
APAY )8 ool a5 5 1) wpp
sl (Foddl 5 Sigdamg,nen 5 3o sy
@9z 4> o Ve 5l S Gleel (arme Con
Mt Dlighod dnnsge AFYV-YA 55 el
RAARLARE 1 SRR

ooy Wlpai o (gumly ol (o>g) o SelY
(Boloo ) 033 Cglm o) (5 0 T (s9Hlw
@€ (S Ll (53,19 & (599 (Slowkus
& g ¥le wp g A COp oledu,
AWM (o cponld g & oo iy o slol
Sy slo (Sogll 5 Sidomgyien g STl e
by ez ade> e Ver BV Glesl aee
Olpl s Glidsy dwwse ol jlasl L
Y- YY-Yereoeefeoe e AYAY

29btgS wr sgilw 0dly dlpai wo (g pake
o (B oo ol b ol gz ooy
ooy 3 Alllae AFRB b «y3y i 9] (53,s
Sladod dwge Ol Ll 8 5 mds ca VI alie
AOY Lo VF-YY-IV-ANVA-AQN Q] Ll ] s

(FS1p 9T «s9slw ool pai b g A
<l 55 o)l (65,5laS pgan Sl (S ens IVAS

\id



EPA, 1992. National Survey of Pesticide in
drinking water wells. Phase 1l Report EPA
570/9- 91-020, National
Information Service, Spring-field, VA.

EPA, 1995. US Environmental Protection
Agency. Pesticides Module Method # 508,
Washington, DC.

EPA, 2004. Chemicals Evaluated for
Carcinogenic Potential Science Information
Management Branch  Health  Effects
Division Office of Pesticide Programs U.S.
Environmental Protection Agency July 19,
2004.

Fillmann, G., Readman, J.W., Tolosa, 1.,
Bartocci, J., Villeneuve, J.-P., Cattini, C.
and Mee, L.D.,, 2002. Persistent
organichlorine residues in sediments from
the Blak Sea. Marine Pollution Bulletin, 44:
122.133.

Hastie, T. and Tibshirani, R., 1990.
Generalized Additive Models. Chapman
and Hall, London 44:122-133.

Mora, S., Villeneuve, J.P., Sheikholeslami,
M.R., Cattini, Ch., and Tolosa, I., 2004.
Organochlorinated compounds in Caspian

Technical

v

Sea sediments. Marine Pollution Bulletin,
48: 30-43.

Tomlin, C., 2000. The Pesticide Manual,
Incorporating the Agrochemical Handbook,
12th  Edition. Crop protection Publication;
British Crop Protection Council and the
Royal Society of Chemistry, Cambridge V,
31(1): 200-212.

Turgut, C., 2003. The contamination with
organochlorine pesticides and heavy metals
in  surface water in Menderes River in
Turkey, 2000-2002. Env. International 29:
29- 32.

Van den Berg, F., Kubiak, R., Benjey, W.G.,
Majewski, M.S., Yates, S.R., Reevers,
G.L., Smelt, J.H. and van der Linden,
A.M.A., 1999. Emission of pesticides into
the air, water. Air and Soil Pollution, 115:
195-218.

Ware, G.W. and Whitacre, D.M., 2004. The
Pesticide Book, 6™ ed., Willoughby, OH:
MiesterPro Information Resources, PP 98.

WHO/ UNEP/WB, 2000. Health risks from
pollution, p. 20 (World Health Organization
United Nations Development Program
World Bank).



Iranian Scientific Fisheries Journal Vol.32, No. 1

Investigation of changes in organochlorine pesticides and its comparison with previous
decades in the southern region of Caspian Sea

Younesipour H."; Nasrollahzadeh Saravi H.:; Afraei Bandpei M.A.}; Najafpour S.%;
Gholamipour Y.%; Ahmadnejad A.}; Rezaei M.

* - -
hnsaravi@gmail.com.com

1-Caspian Sea ecology Research Center, Iranian Fisheries Science Research Institute,
Agriculture Research, Education and Extension Organization, Sari, Iran

Abstract

The Caspian Sea is a unique brackish system in terms of water salinity, so evaluation of
pollution criteria based on the water quality of the same sea is past and present. In this study,
information was collected from 2008 to 2010 and analyzed during the project during these
years, sampling of eight transects shorelines was performed seasonally at stations 10, 20, 50
and 100 m of depth in two summer and winter seasons for water and sediment. The results
showed that the concentration of organochlorine toxins in the aquatic environment depends on
its entry through the rivers leading to it and its concentration in water varies in different
seasons and regions. The results showed that the concentration of organochlorine pesticides in
the aquatic environment increased in winter of 2008 with the highest percentage of pesticides
in spring, summer, autumn and winter in middle, middle, east and west and maximum
percentages, respectively. Toxins were found in the water samples of the eastern part of the
region by 75% in spring. Also the maximum concentration of organochlorine toxin belonged
to a-Endosulfan toxin with a concentration of 3.86ug/1 which was recorded in Nowshahr at 50
m depth of surface water. Conclusion: In the current situation, the concentration of chlorine
toxin compounds in the appropriate range and distance from the shore of water quality
conditions is more suitable for fish farming in cages. Therefore, it is suggested to consider the
establishment of fish cage culture at 50 m of depth.
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