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el OloS 5ol alol lale as (59 5l a0 ¥ oojlail 4
oo bl g pls STz <8, 5l oads gy lacdy
JA R PRV SN SyA R AV NPT PYCRVA B D I 1
FS card Ol g 09 G TV g Cugby TA S
JEIWCIEATVOS BUVY GOV Ik VIO JRV-S e BOYR VIR AP
(0 dwlxe 0o, PIOF ¢ <17 CS S 38 0 IS 59, g
Sl 50 0ol s (lsb 055 Jds 4 b 5l (S
Ole a0 9 005 Jiie Jolo 4 g ool 4l olo

A dwlS S o515
3 Silwo S 5l d el al> o F (b O I (610 pigas

o g (GeS 0515 b o)) s 0ys0 sl (e
'Y

P IVAY slose ole culld YYAY Jlo (g0 olo 3l jimgh ol
8 ¥ a8 ol 50 (sloolSigl rban; slel] i
Vo8 saedz) o A e el e Yoo k8 L by
5 Jobo 5l 7ok B alold jo a5 e o b g (e
039 b obele ol e )s gl 5l gy Yo Gee o
il o5 0 2Slas i 5 )5 Ve 2Slo b )l n e
O VO e g peml Uy a0 38 S e
oM (i Syt Jletal ok e (Jy ol
Sl o aslil Ll | fFaiea gy BT o
Sl S ol i 3 g lapligh Syrg wile B
ol al el ol 5l e 10 iSlas Mae o Jloa!
VP e g e Qe Dlelas )0 Cugi g9 50 (Fwd Djg0 4 alljg,


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.1.9
https://isfj.ir/article-1-2356-en.html

[ Downloaded from isfj.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10261354.1399.29.6.1.9 ]

e ooslae oo o (e e slasiel )l aallle

OLKea 5 Gl S

b oSSl anels wiz ge3l 5l uSils dlie C g a3,laSS
W ‘AL7u| e JL«O‘ C.la.u 5o SPSS 17 )‘)3“:),: )‘ oalaziw!

as ol liad olaends g (o Jelse 5JUT 5 Jol> il
Gl paiges calizes slayle) j0 00l (5 pSoslsl Julse 500
ol S o (P14 0) Wog Lo sme B gl
0)5.5 » L Joyjo iz LngoLimul O db‘
odalin (cwyn 3y90 Jalge S| (oS Slasi (sl ()l peiges
3olF il az S VYIY-Y /18 als o Lo () Jguz) o
Soge 4 il ol g 0g pstie cledloe culd olecso
0,90 B 4O Lmli,....J O Lol sl S99 )‘Q‘S;..&A 9 SOgre
Ve IPE-VVIYE 5yei Olymss adaly 050 o cire LS
il 32 ) Sldlas ooyl jo a5 05 2 0 6,5
plo 3l yeS ghlo sixe job 4y oleciiigus )l o (ke Voo
oo ailer 09 lole plu 5l yiies oleslose ;o g leo,go
Shoy e 50 ol o )5 Glie y0 o gixe IS
oS sl asdlae Soe Job o PH Ol ass 000,55 sualie
O)90 61@0&&”‘ O pS g_)‘).u.u Cpeed Lol s(A/\”f‘—/\//\T‘) O
Glize slagley b (e Voo oK) 32 4) asdlas
390 0 el Cewsds slessinl o ol peS g oless
A3 slaigT e Dl Joloe (5eaST lee (uSles Sl i
50 Sl gme Olpss aS g ebay 0g selaiel wig, slile g
Ozt g olaold o g Caiipuo )l o olSiug! 5enST i
slagley b yie 00 5y O laoll o Sl s ()l
Ot Ol (Sl (i 08 edaline calide
Voo ol g ologd o (i o )5 sheo ATY) Joloro
slociuingmd,l 0 (G )8 p,5 o VIVY) T o eS8 g (5550
Colod pSlee Ol s e el Canods (6 e O oK g
(& Fo ey (os909,500 VAN -1/ V) oS SG 25l
Sb his T s sxe Ol 5 og elate g, s g
ol 092y oKl 2 o (o pdiges alize (slro,g0
b ol Ol xSl Cnyii «6yeh wiles (/4 0)
Ol pasS wizmen b (6 S o3Il sleaiguo,l yo g ol
@lizes glaoyge (b aid &j5uS ol :Kle [ jlo cixe
slools 1o o1 Glee eSilee (2t 5 0 oS (5l paiged
Cewddy (65 (o § 31058 )3 35 (2 feS g Cadgad )l 5 il

3 OYAY ole oloje) iyem o0 pledl 5l s ol
Y 25 e 10 Gleel LSS YL 3)5e laslSin]
Sy oSws jleslatwl b iy 4y SGo3 9 She 4 ¢ xau
(ot 5 (a5 Jolse Ul Caz e § S8 D50
Jolse 5l a3 F A S aw el ) ase
2SS caba 5 5,50 dod PH Led 51 oloondisSy 528
ofiws L (Wetzel and likens, 1991) (¢ ls paiges Jomo
oolitl b codlads 5 ST YT (e Joo Ly sl (s
Joe 53 alolidly yasils YO b 4 (o2S amis |
T oLl 53 oloondgSisd Julge plo s (5o piges
B gy Sl eslaal b 53 sl s3alsST oSyl (aloont
Gl a5 (V) 0] ages cudligy Cyazel 5 il
APHA, ) 6 5 pSoslail B b wanl onds il ol ol
&5 ol Winkler sg, L (DO) Jole 5051 (2005
S,995 olKiws b (gjle oolal o 5 lddiges &y9a8 g o
SySojlail ez (APHA, 2005) o (poes TB-100 zws
"DR/ 2500 Spectrophotometer s, ;| <o s g ol is
DR/ 2500 4 HACH Cadmium Reduction Method"
Spectrophotometer HACH Diazotization Method
P '5%35,{1 SxSeslal sl (APHA, 2005) a0 ,5 solaxul
"4500- NH; NITROGEN s, ;I Slisal
{(AMMONIDA) C. Nesslerization Method"
losazr 5l ealiiul b Gupw 5 008 (el NH™ (50
e SLigal oo ,@ olime PH 5 Lo NHZ" 5 g o laibnl
L JSoirs Liow (APHA, 2005) sel cavsy o3sg
"4500-Norg- Nitrogen Organic. C. Semi- " s,
a4 JS,aud isiw 5 Micro  Kjeldal  Method
"4500- P. Phosphorus. E. Ascorbic acid s,
Slge JS e sl (APHA, 2005) o slxl Method™
5 oolaiwl b Ol pww Voo Gle (TDS) Jgloe sl
85 R Gl oyse e 5 Slo Gaily JBlo
“2450 SOLIDS D. Total ® " s, L TDS s ,:5s;l!
28,5 &40 Dissolved Solid Dried at 103-105 C
Jloy Sl 5l lesals ¢ Judss ¢ 4325 51 L3 .(APHA, 2005)
By ransh- 1S 50l 305l 5l eoliul b og b pos
ssb 4 ol 5 ploj Sl Jelow 5 a5 Caz wiad (905
ols osesl 5l aleeed 5 (Said Sleogas n alSla

! American Public Health Association
\f


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.1.9
https://isfj.ir/article-1-2356-en.html

[ Downloaded from isfj.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10261354.1399.29.6.1.9 ]

b ol 2 o ele ol (2Kl jo LA o5 Jl> o Sl pass 3 U5 Jolome swl olge &l pess b LS o ol
() Jguz) 091 Sl sixe alises (sloo 90 SOl 092y 0y98 e 0 ekl ol g

IWAY-AF obT ol allaio 35 b 30 wgir 50 (Blo Go)9 5 GBS (390l pm 33 (couidy it ool 1) Jgu
Table 1: The hydrochemistry parameters in nearby of cage culture in southern basin of the Caspian Sea

2014-2015.
obej (o) alols Copoguas
313 3o Cldigs 5| ol &°

AR VWIS £ < YAR VWAS £ -1 \Yies Va0 0 Loo
YoNEE YA N VWASE <10 © \Y/-s£ /10 P - 4> ,)
YoNEE VAR NERS ywarE ve © WAY £ vs P V. (1,5 sl
YoNE £ YAA VYot - /68 VE£ oy © VWY £ v P Ve

VWY £ A Voly £ e C VoY £ .88 Velvy £ oy © 0 Sog
VWS £ o fop A Voly £ e C Ve IASE - 5B VelAE -/ B - Gd s )
SNE R VeV £ A Ve[ ko A Velhk o) A ye

VVIYE o8 A Velpst o0 VoA .. B VelAY £ /o0 B Ve

Ay £ +fv B AYa £ /. BC AYS £ 1Y C ANAY £ <[ YA 0 pH

ASYE </ B NSE /-1 BC AYYE [\ © ANAYE [ ¢ A -

NSO E -V A N £ o8 A AYY £ -y A ANAY £ </ & y

AV £ /.1 B AYQ £ .-y BC AYAE ). © MCERI R Ve

AIAY & - Yy A2 VIYY £ -y B A Rr ANE £ « AT A8 ) Jslxe (y3mS
/AN < [VAAE /AL «[5BP ViogE «10A® AAAE «JAAA o JRYSC AN
AL+ £ o[y A2 AT £ 55 A0 MY £ a0 ? ASA £ -5 A Voo (d
YIVY £ - vq AP ARY £ /) A2 AAY £V va A vy £ o/ A Y.

Ay £ g A VANY £ -/ -0P VAIOS £ </ 5B VAFY £ o) © ) S Sl cglan
A/ v o/ F A VANYE +/e 0P VAIOAE </ v B VAIFYE /1 © b eed 3 9,500)
YAIRA £ /Y A YANY £ /-0 P VAIOY £ /v B VAISY £ /v © Ve (o ol
VAo N A YANY £ +/-Y € VAIOY £ «/-Y B YAIEY £ -/-9 B Ve

INERI /5% /- P UYA £ «/-¥B XS 0 Sl slge IS
/ofL -/ v A /5% /0P /vt /-1 B AUvVE /o -0C - Joloes
Ud £ oo\ A /s £ )0 P qYs £ /.y B ¥y £ /¥ © \e [GENIRIK o)
INERI /£ ./-0C ys L -\ B vy £ ./-¢8 Ve

viFa + 114 ¢ SIFY £ - /YARP VAY £ -/ 0" Bl-A /5y B ) (NTU) &505
YIAAE V/FY §lo5E o). 0"B Y/-vE vt F/aAt - vy BC -

LA ER VAL O I RIA A IS EI /-y + -/£4 BC ).

Fvs £ ¥y © SV £ ) AP BER OIVY £ - /50 BC Ve

AIES £ «[AVA ap £ a8 A O/A£\/-AB AYY £ <o A 0 (o) ety
Vst A A /ot vy A FAYE vy B AYYE - vt -

Vigs £ - IYA A IV A N MY £ a0” )

YIAY £ vo B YAS £ AR o+ ¢ C MAS £/ 0 "B Y



https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.1.9
https://isfj.ir/article-1-2356-en.html

[ Downloaded from isfj.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10261354.1399.29.6.1.9 ]

ool 5o O ey st slasielsl calllas

OLKea 5 Gl S

obj (%) abold Covogas
315 5o Cliges O 5 ol &8°
BIFY £ ¥y AR AR NaERIAGE N ERIA 0 g i
FIAE - fov A YYE N EA FIFYE VFYA YIYAE VASA o 33 5 5,5we)
FIVO £ Y AP ¥IYA L A B YIAA £ vy B Yoy £ .y B Ve G
Ak AN YA £ © YIYY £ ./t B YIEY £ s © Voo
VEYIAR EAYFYA Vv aafr ko EB VOA/AS £ AIVEA VoYY £ AVA B ) ol
VEVISYE B VY- /55 VYa B VE+ /AT YEIAND AD/E5£ £/£B° o 33 55,50
VOIS £ Yy A VYV /E5 £ ATy B V¥ /5Y £ v/ap BC VY .Y £ YY/a0 BP Voo G
INZAES700 SO RN =R RYL RENERLN s VEFIY £ gy A Voo
VWYNEE YRR N sr R EERP qypp vy f B VAo AN ) pwigal
VYY/oE /A A VoY/AYEYVO B va/arE vy o AY/OYE VG o 33 5 5,5we)
NYEEENVYAR N eefep X0 B0 vy vy OO VV/AS £ YA P Voo (G
AT af/aF £ v/-0 % SOINF £ V/FO P NN ES N Voo
AWOT/FF EANYA ADFY RSB Ve pr OAYY A AYYE 7 /00° ) IS 5395
A0VE oY/ AP AVaE AD/VEE Vo¥e v pavat VosissE YEISEC o 39 055,50
ABYIY £ o7 AP Nsss+ 01 VeYorEE EYARO A Aviss keI © Ve G
AQY/YYE 00/F) A8 avy +op/n ® Vo008 XV AR ADFR £ VOIFY © Voo
YAIYY £ /-y A2 YY/eg £ YA YAIYF £ $fY A \O/FY £ Y/AF P ) Sland
Y555 VAR AP VY5t 0 A0 YEIOYE SIAV A VE/AYE 1 /oYEP b 5 p 59,50
YY/F £ VYA A YevE £ v AP VY08 £ YV A VVYE £ vo B Voo G
YEY £ <oy AP YevE £ VAR VY EYvY A VV/E £V B Voo
O+ VY £ Fiov A fok 0" \ATA =AY Va/5 £ Y\ B ) JS jand
O+ IYYE A YAIOE VY B \AAE SRS Va/YsE YYC o 33 5 9,5ws)
0-/4 £ F/FFA Yiss + YIAY B FYIVE £ F155 A8 V¥ £ fYY© Voo ()
FENY £ Y AR YAISS £ Y0 ° YEIAY £ ¥/vo B YA/ £y P Ve

ol 10 s 5o o g @gldl cdimo L oy 2 10 line e I By 5 gt B )0 dlie i S S By, S

o ead g pSoilul ladale ol (g ,Foslail olesls ye
Dg ld g 5 e o8 Jlees gyl 5 60 slacle
Clold D9 ols o y0 ladd 5 alitre (sloolKins! po B
330 3 g Syke O oSl @ byrye pa o ytie
S92y Cuis b alie Glots WS (o5 b 58 Sl
S (gyie Vv ol (o 52 4 a5 sbay cuils
P gyl g 6 laole jo Sl clile s gl e
Slpeds (S ek a4 (PP 0) wis cdslin oKl
aS Zls 052y oK)y gl alie loo,ge jo o Jxe
20l o yeS 50l e 50 ol oles jo cdale oy iy

Clises sbao 9o had 5 cdlid 6l o pme Dl yess
olediaml ;o g (o yidan glylo Cuiguus,l jo a5 Wo 8 cualive
oKl jo Slpss (P<+/+0) 09 i (p S o
cble ol Ky, (5,0 paiged alisee sloo,ge jo alire
g olesloye jo pyiin ol (poled jo aSgy5b &
o B i 330,5 oaslin olacaibgs | 3 e
30 ciali8l sloasan! o w9 w08 coslie olegs o
ol el malial clesls e jo g alS oS clecuigus)]
o] 2 ) o] 2 (gl s (looygo o Dl yenss
» cdale iy a5 (P</0) oy o gme (5w O

\#


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.1.9
https://isfj.ir/article-1-2356-en.html

[ Downloaded from isfj.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10261354.1399.29.6.1.9 ]

-
a3 VYY) oloss 3l Lo Slo pxe (iali8l 5aass oj90 o
Sl s (0,5 il a0 YV F) olesls o cubd (o5 6l
Olyss zmad g (MYF-AAY) PH e 0 jlo sixe
helse plize b wig) L cilizes slooyss (m l3ine
SoSI Colan (G s )5 VIEEVNYE) (6 )ed aiibe
aal Slge g (auye e gl osRsns Ses VAINI-VA/4Y)
a5 08 eamlin (jid o 8 /-7-/0F) S Jele
slocigdyl 5 olope 5o e bagl nyeS 5 it
bt 9 (Sod Jolge e ol S8 0L el Cnsay
5 Shad Sl g, Loy pol> aslllae )3 0ad (5 pFoslu]
5 Gaml) ansif slale b o plnil Slillas b alis
odgazme ,0 (VWA (L[ Kan g ool alpas AVAR () Son
ez onl po Culs )33 gbye stz ade ol sl
SlslP i boolien cleasinl 3 PH (e 0 52e8
5 YAV (ol AT (hey)S) SeSdgid Casex
Sl ol odalive uad jo ol (o9 codd b lejen
oSy adyl olady 5t coo baee pH Lad 5 aVls
dmeSTe0 Coti wnld 0 0350000 O il b ad
Olree 5o zels (Maleri, 2011) ol jwgd b oS
4 (Y--VY) Sara 4 (2012) ) Ken o Burt aalas o pH
03ls i W o515 b ogat e 9 ns] b s sl
wan o PH Gle 0 olS a4z ST 5 b 4 o
50 Lol sl o ols flas by o5yl b Slalllas
5 (MYF-MNAY) oS Sleis amels sgmg b Geios ol
iy (udd 5l alold b ool ls e bLiyl pae uies
2353958 Sranl culid b cow hele ol & d oo
5B oS areSlss Gl b (bl BT als el
dlad ool 5 (AU Jelse ple b (oBy9n Olale s
Oll g Fogll Sl e o b of b i
s 9 e Bble 5l G i 5 JTolse glacley
4l 5 058l I 31 Vgens (Focardi et al., 2005) axiws
Silola, ol o 53 e s b b)) o T kS
«Guo and Li, 2003) JT slge 5 JS ,aud g (459,
doo Js & 85 5lej 5 Sl sl (5enS] 5 55908
ol 0yS Dy e Ol (ag o uiS (6,5 15 calie
ab>Me BB il 5l g0 Ve alols jl an yo oIl
Oliee Ysone a5 (Price and Morris, 2013) sgy oalsss
\Y

Sollnl) Sl 5 (G 00 5 O ool o
B! G o gme Ol Lol ogy (e Veoe g Ve
g 0 oKl o o oy teS a5 del Cawdds slogd o lasd
b.]a l“?""?“’—‘ g.:‘r».».vu Oy Sy Voo ol 9O O e
s )l LoolKiw! solos ;o Lo, g pdare calisee slools
clale oi).b&f -9y 0,90 UL’L’ i Jj‘ )l )L)‘sa.xn w.)‘).‘?‘ JJB)
FeIOY Jlade b (olosd) g0 Voo e o] ,0 00 oomlive
(olesls o) (520 B ol 13 Ol it 5 2l 5 059,50
sl Dy Ll g i j0 055,56 WYYNE olis L
o) oy e 0 el psdisel Oliee «Jolse
Oty a5 (P<+/+0) 341 o sixe B slls (olosls o

el Cowsds (550 0 90 slaolKin! yo ] lake
J5 0355 ol w5 o Olyeis b alie Loyl
3cdils olesls e g dawl slaole (o Iy cdale oy iy 50
3 eS ol asa jo o] cdale 6 )lo paiges oyg0 Jol
Chle o ole Giyg 0y90 €955 b O] 5l am g baoygs nle
ol las jls gme (ili8l boyes plu sl yiiag ole aiauwl (o
Oil33l oledls po o ploxil s g ralS olecaiipus,l 1o e
S Gheyms odds (g Sl cdale Kl oy yieS Ll
Fd 30 2,859,550 YOFIFF lade i (oloss) (50 B+ oSy
Ol b (laaianl) gte Veoe ol o o] cnyien
ollis! s DS ool Lel 09y i )0 0,579,000 V- DO/FF
chle 1 Sle Olyoss (PZ/20) 095 o Jxe 0)50 o 4o
@ haid 5 o9 alie Loyl Godow b 5 5 i 5 Slans
30,0 vy ol gl ol pas b (gl cae Ll
0,90 plo @ Cad e J8las lyls 0,90 lawl jo Jule
olocuiguud)l jo ol gme iali8l ole aianl [0 e W0y
ol ooles a5 sl ial5dl oleslo e jo o )lgs § ialS
Sl (P10 0) g2 Jlosne S5 fiad 6l pogate Sl
o4 oy aes o il o ol olaus
o0 b Sl cwypm )0 g 0er Lo giee (oledua!
plo b oobego i ol o slp g o pdiges alis
oSl Ol (P<+/20) il o gme ALS! o g0
S paiged alizes slooygn b aS ols flis 58 IS jaud
50 P<-1-0) o)l g2y Kyl ;o 0 jls g DS
Ol ) 0y90 2 0 alize lollin! lp o5 J

(P10 B) 04 o Sxe


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.1.9
https://isfj.ir/article-1-2356-en.html

[ Downloaded from isfj.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10261354.1399.29.6.1.9 ]

e ooslae oo o (e e slasiel )l aallle

OLKea 5 Gl S

Beveridge, ) ol ob, a> e aile dolge 4 15 ol
S Candse 5 O Gl wgana oSl ol (2004
SRR YU CONRPPCI [ KU { I P CSIP L S JPSVRN (V)
o5 e 10 ) S Jslome (5eST alS el it
LI (Price and Morris, 2013) coul sals (5,158 o o
OY°C los yo cueleal 1Y) wad S gn Ll i o>
a5 oals o,l58 o el V5l i S0 4 o puad 35 e g0
Vigen, ) cool oog ol o Ol by (58 ks 0,90 b
oiels 5o clecigus)l o g ol adlas 4o (2008
oSyl o Jole inST gao,s MY o e
Jyoxe sobo 409 ;L) 50 )5 (Jen ) Sg0> i 40 S5
9 son Bl oS ) GieS] Gras Slllas i )
b meddglie SNUY el S (B yep Sluls 4525
e ol B 55mST G e 45 Cel 00 155 L giioassS|
Wlodged lo daorecew; ol Plas flee 4 )
Ol s pol> Gudss o (Strain and Hargrave, 2005)
S 0 (e 9 (S5 Jalge Sgune s3> Jolmo ()jenS]
Al DUy 5 285 JE Gienenl w8l cos
s S b ) alol b 5l sine 5 plaie W, o Jelss
Sa05 53 Joboe ST als Jlas! LYs olallas
0P Sy o Slszge jpax Gl (L6 e i
5 ol Bly> g o S mals L (Beveridge, 2004)
OieST Span g (D9 n bole 095 j9a> Jl aes I Sge
Johansson et al., 2006; ) _als puudsilio 5 uiss Coo
Degefu et al., ) wluls 455 4 (Degefu et al., 2011
L pgasd 5 HheaS] (2als ( IS s o .ozl (2011
05 Sl a8 )3 ol (Byon 50 sua SNl il
Slii Ysene o (Braaten, 2007) cuul ond b5
KON IFCTIUOWIX PO S PRIV JE SO JICIPR JCE PR WO 1
oy ol (M s £ L clie QLole cnlnle

.(Price and Morris, 2013) ss 5 o
D995 2 She adsl e 93 (oale (285 Slge 5 (plde S
Hargrave, ) siwe w8 0 ale iy, b bL3,I o Ol
el b 0l Oldgzge od odgdl > ax 51 (2003
Alstonetal., ) o5 Ol codlas Bge zals 4 e ol
1 ookiie Las g, a5 _Lelge 51 o Gaioss ol 5o (2005
» Bl Ghsn Sl b bl s 5 b slaoygs (b
Jade slls 050 slaml jo 4 s Ol &iygaS wrdls uid
5 ol Ghyen celbd b plesen o) Lavlsl )3 e oS

adhie S3glg e Lulyl o (hsp Cupse a5 ST G
Sllllas ojls s (0 G Baile ol 5 4zl o Gas)
Guo and Li, 2003; Grigorakis and Rigos, ) sb;
Slge oylime Liul;3l 2011; De silva, 2012; Caruso, 2014
o8 )3 Sy9nsil Jyeme SIB1 1 LEU T, JTolge 5 i
Sejon Sl a5 (elge B (pl po wsges (5158
» erar 2l Ghygn Colld b hge o Gloy Dl
WSl Sy WDyeaS e pxe aliEl wansils oleaia!
Pz g Gy 3l S 0,90 4 S S 5 5 (59 S
05 b i & o5 SlaelSil o eS| lS
o 050 0kl 5o baysie cnl Gl cam a4z ST os (N5
Slge Sl Alied waoy oo 4 adls oYL Gl
Sy ol 3555 e 15 ale g Sl 5 5l (se
siile 5 aibaie (So5d ol sla Sy il Cos Wy
OnlSd S A o b iy obsy s ol s Llys
ol aSsysbas (Ola et al, 1994) 5,5 &g U
Slge ( gles ganaY sy plin 45 o)ls 892y Jlaix
b Slse, @ (50 slogmid 5 a5 SLaS 5 ple 5 s
S p 2l g JB21o 4 0)les o) FEes slaaY
Beveridge, 2008; Gondwe et al., 2011; ) wgs ools

(Venturoti et al., 2014

G 50 (o) O3 (st 9 (Suid g (Sud Jelse
(ol o ol Ghign DA Gl Gt Cez 2>
o Al e Vgona 45 392 Jslone (3081 lin (5 5ol
a5 g1 yeite VIT-AUTY Jsloe ()30mST (500 05 518 130

(G B 50 oBis]) udd o3 o] jo ol e

ool o yg0 plo a4y Cond (ale (B9 JU8 slaoygs (b
ol o o) logme Sials ax 31 el o sxe
wan DA a8 casliv 5o clecuigus )l o b
Basaran et al., 2007, Vargas-Machuca et ) < lJlas
al., 2008; Yabanli and Egemen, 2009; Aksu et al.,
386 sl 0581 Gliee 8l o ol 53 (2010
slaaiss Ghgn g Sl pan anle (hygn culled
Sy e Dyge 4wz e il o (ale alize
Wu, 1995; Nash et al., 2005; ) o sols ;ylis cowelisS
Demirak et al., 2006; Pittenger et al., 2007; Tett,
2008; Paterson et al., 2011; Price and Morris,
Jsle 3amST e cloale of3T uid 40 (b9 50 (2013
e (shad g dilyg) (S Se g Sloj Dygo 4 wlgi o

A


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.1.9
https://isfj.ir/article-1-2356-en.html

[ Downloaded from isfj.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10261354.1399.29.6.1.9 ]

Borges et al., ) 13¢ oaile b 5 plo 285 olge 51 2L
Bpas g olediiwl o (gdre lge ali8l wls 4 (2010
el 0395 b o cudlis Gee palS o daogiSidlgid
HE ol cdlis p ale Bgn Fl &S sy e L
g ole gyl 5o 55 o Glee o yties 1) 08 ala>de
WS wimad g Sl Cwsdds (g Cadlad 0,90 b lojen

290,55 oaline il laollin] r jlo siae
olsed (Dl 5y padsel) (Gisi SlaSy
5 s ysnsn] Slals AL (Lol (slasasY]
Oliee 5o plaiell Olpess S99 (Gudxd cpl [0 Ngd e
03959 kel de Slge pgat § DI o s SlS S
6)‘0)_’449.0.: a)jo ]&b )Q alises 6Lbem‘ O (JS ).a,...e 9
2 sk Wl e &5 095 o e ((hion Oley pgat)
Olee 2 B )5 (ple (hjon Sl aba>de LB 56 poe
lroygs o Ol Gl jo Slass all ollS 5l
) Lmoli....u‘ LSALQJ 3o L)T O i as dg )bu’.l.uo aliste
g ogdle olo oloye 4o T ioljEl a5 00,5 saslive ole ol e
b Lol 5l ol wls (JT GllS 5 oeg
sli8l oloss &g, (Nasrollahzadeh et al., 2008)
B o L Ll jiphais 0,50 bl b ol 51 55 pyigel
09 posisel Oliee nyteS AT psbay v ol asles
5 cls o929 cledianl ;o (g0 b oljen o gme OS
shls olesls o 5l am cleananl jo lps ol &S J>
olo 3lsye 55 pssigel Glie i Geimed S5 (i
sl lo gixe M oo ygs plo b 4 0ys )T cnnlis
4 wlg o ole aiiwl 0 padgel b cdale o Uanl S
Ol 5l B0 lapysisidlsnd b 5l T ez 5 ol Jdo
Slold doyd yiden s ail ol Qi Caz @5l oS
258 ol S g ol wdial s 5 lapeSidlsnd
(2B AYAD (leey,S) Zils 5g2g ole Blo e g Cutigs)l
Segme Gmalidl wls 58 ol Gasd o cplply .(1YAY
gf:‘)j)-.f. 0,90 (&> LQo)s«) J.’Lw A Cand oLao‘b).c ) f’}"‘}o—‘
Shiganova et al., 2004; ) Jsals sg>g 51 o6 ol
2 9,5 4355 e 9 (Nasrollahzadeh et al., 2008
AYAD (ylas ) o 5l Loy giSod gid G pas w0l (giw
@looygs o > 2 Ogte SIS 4 gy lamid
Beveridge, 2008; Bristow et al., 2008; ) 5,5, Jlyze
Gondwe et al., 2011; Plavan et al., 2012; Venturoti
14

O Gl & Cel Sos atdl 28l 2l 0)lgd T 5l am
@ tle Jhygn colad SIS e slesidnl p3 ogasy
Bl b GesBlsnd Caner YL jeax 357y Jo
BB s 1y 0il (sogee LD ale dblaie apebs &l
sanlice uid 5 alol b 5 caliee sloolSinyl o glabi>de
3 Gosnsyl b blsyl o &g Goeady Ol ok
Ll (Sara, 2007) ceul sais (5,155 oy s ©f (sloptnnnsS]
Er e a0l 09zs (2byo Goansil sln o5 Sledbl
ol g ©yeas Ylaml (ol 5L sble ;o ol YL Laiges
eSS Jule S ol Gl & s 3bl
e (Price and Morris, 2013) o4 0 gme
5 =L 5 (Alston et al., 2005; Sowles, 2005) <llas
Ly wiols ol | 05008 sl Jlosae né
Olye a5 Widgad 5155 (V- +A) oK 3 McKinnon
5,90 oKl b udd 4 Soo5 slaolKins! o &g
OB Mgl can g 0g Bge B! Ll Ll ey oglas
2 (e g ,52) 2 slagh > g (lad Sl 4 xan | o

ol S (55925 0! FI L anlia
5 (TSS) JS lee )3 S92 g il s OF cudlads Ygons
Sl edlis Jalge cul Gl b b 5 ol (Sl a3
iy Sl 3 o Codlal e 2alS ] sl ol
Sell slye wsle (2bys sladame S0 wiiles )35 (sbyo
Fleming-Lehtinen ) coul oslidl slasl Sl o) oylej 4o
Sl adgs zol Slalllas Lan 4 42,51 (et al., 2009
Jdo QT g oolias sl codlad Ges J8las L lojen
L slaaisS 3529 5 5SzsS ol L (Sl sloaisS 05,5
azwils Volvox sp Ceratium sp osle 55,5 ojlail
Jolgw 50 Of codlas e o IS sbas (Maleri, 2011)
gl (Sl odgs ey 86 cod i 5 6bys (e9
Blas Gaiod cpl o .cwl Zlgal 5 ok dadilsog; (694,9 <l
slossinl 0 g yio OIAY 55 pol> Gudiss jo Ol cudlas
BVYS) SeSdlgnd Jlsd iSTas L a5 w5 sunlis
YA (leoa ) I35 lime 0yt dom )3 9 (203
Blo g p Sellad 5 05998 e (n i VTV ()1
Sleld il e a4 e e culy callhe
o 42ly) goser SBLMS] sz 5 LaogiSidlsis
Geio 5o Jelse on e Olgie 4 Gliae 50 (2,5 aBs S
Blo (g5 o0l Sdlad o 5 (b Jelse plo 5yl
Gleo Slge Ralpdl azs jo g aolde Bk 5l s 88 o


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.1.9
https://isfj.ir/article-1-2356-en.html

[ Downloaded from isfj.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10261354.1399.29.6.1.9 ]

e ooslae oo o (e e slasiel )l aallle

OLKea 5 Gl S

Syrooad S Cldllae pae o 58 Glemt en

(Plavan et al., 2012)
2 Rl DIl gy aiey 5o 4 el el
2L O Gl e i (bt 5 (e Sheogas
g Wlosged oy S Hiad 5 (igr sdke Slge ibale
Marsden et al., 1995; Gale, ) wldlhas iz B,
cble abh>de BBl s S ol e e (1999
OIS B 5 ple 9 n A1 S80S e g yaed
Stirling and Dey; 1990; Hamblin and ) <ol oo
(Gale, 2002; Guo and li, 2003; Findlay et al., 2009
Lgyl.: p.ﬂ).: La ol)‘o.ﬁ u" 6yl; Lg)lfAJLo as ..\.109.: A zo LQ_\"
Wd Ol kS 0 e Sl S e (55 8le
5 o2 Shy b Gasnenl Slpl & Woged oliiny
3 Sl S Jalse n 1) 53U Gt 0T os (el

(Findlay et al., 2009)
ryaa) ke Slye ChlE ity Loy BaiS ol 5o
» Bl Shsn Selld boolyen olensianl jo (S (5955
AmD 0y ol e LS AT 0l svalie (oSin udd
,» (Reigstad et al., 2002) a3l o il sl oo 5
Jgad (b gy g wis Gll3 ke Blgl g s Jad
(Mente et al., 2006) ool oo LialS O zhaw ;0 6,5
Glroygs b as ols ol s J5 hed Sl Olpis
Oty 5 Sl 092y jlo s Dglad ()0 paiges Al

Al 0y ,8 caalive b5y 0,90 3l am olesls e jo ol i
ol e (09 093 5l am s Al JYs (S
w3y 3l Ol iS5 2l Sl aslsz alewgy JTolge 4520
Cromey and Black, 2005; ) sl ol g J3lo @
,» «(Stucchi et al., 2005; Pierre et al., 2015
Sad cdale gl o e l331 (2003) Li g GUO aslllas
m&gdiolmﬁjmoumuﬁylophﬂé&f
clale Ol Wy, iz (pl o Lol ol dgaome (5,50 B
Msie g phaie 0)50 2 50 Alide slaollinnl jo IS 5008
olaie g, b J5 jhed Cle s il ralS ax ST 05
85 ogr lisTay e 550 5] Alols &y S Slind ol
3 8l s id 5l e Ve e alols b i slo e olis
e = e e
aib ansls i spep! clule SuSly 0 see
A Camd 45 a0 ki 5 (YOkoyama et al., 2009)

L looygs plo asilen o1 oyliwe 15 ol o0 (et al., 2014
il pals il 5l alols

0% Ol 5o 00l saaline Ol (Ol s 9 o i B>
olo i, 5 dihwl o alie slolKins] o pouigel
oni8 4 Suop sleolSs! jo Yw aS 5 9bas 39y Sl sixe
5 Degefu aslllas ,o poigel iolpsl cudls (g i clale
Gl s o5 50 ST j2alS Lol (Y0V)) o) Ken
SlSs i Gl b LS el isn
Il olse 29See w5 yen Bl Fier
(YA ) Ken 5 Bristow cldllae asles 1ae sxile L
AL ol Guass o S aSepl 4 azgi b ol ools olis
(loord 5 (Sopd Jolse iy oale (g ollad oS
oogrme Olalllae san wiled pgigel Gl 5 ol 1Ll
b 255 S (Jole ol & a0 sbia g Sl o0,
Sl Gl ) g2y Wi 5 9565 o0 )8 Sa9085
b 3 2B n ol sbecadb s s>

Oipi oS oy plas pols gaiss jo olawd BT s
O oS g olearinl 40 (gye O ol Ho Blawd e
(U9 E30% 51 ) slagd ;o (g0 Vevr oSl jo
o (Yo 2) o) Ken o Demirak aslllas ;o 0505 saslie
Vel jo sald JKis! g o pudd e o clawsd e
Lol @Y Olies 5 09 seie 5id 53 059,500 V=10 5 A
DS ey aiils ale ygn b Gl 50
5 Ghysn Sl ayieS b plojen o] ille, e
5 55 ol Oliee yolo Bado jo 4z 8106l ooy oolis
anlllas 4 o g Aol Gy o 18 055 S VV/F-YA/YS
Sylge dy az gy b Lol cdls (6,0 Ol yss aials g 500 (LS
e 3k a4y B 90 58 50 Dlhud o5 G g e 95 e
FaS BV deye e 0y ysnsnl b cow
w515 95k (2b)d damme 5 (AU pol Gadod ()9 Culled
dilae 4y Cond Ol clie bz Cepw g Ghygn yeS
a0 (Veef) e 5 Demirak adlas  o,95
g Oliwd 8590 40 wisren Sl 009 ol b,s Gulluk
aS 6 9k 00,5 svnlin ole vloye jo ol o g il
Shalols b g ael cusoy laguid ad o ol Gliee cn i
Sl Wlgee a5 clls o gme rals b udd e
g Los Ghalil azs jo Sligw) 5o Sujslem ool 3 sl
4 2Bl i & Slhige 5l Joloee Slind S azis )


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.1.9
https://isfj.ir/article-1-2356-en.html

[ Downloaded from isfj.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10261354.1399.29.6.1.9 ]

S am g S sleoyes o a5 adlae 9ype ddlate asiles
9 Ohgr DSl @V sl Gl pegata Siygn
gy yhud
P 55 o8 Lnd SlpsiS 3w nl 3 (S ek @
# ol Ghpgn b BT o olend 5 (S5 la it
o8 0 ol yhyep 3l sob SIS ojlasl ol sloul wad
(s 455) hysn tulpl aile alise Lelge 4 yiio
5 (Findlay et al., 2009) .. 5 &luds Copan S1y5
Wu, 1995; ) dibie S 5 (obowdsSopd Sliogas
(os wile ol Hgte Sojelsoue Ll s «(Black, 2001
Macleod et al., ) ... g Lo ol 5 50ile 5o b UL >
2004; Smith et al., 2005; Kalantzi and Karakassis,
«2006; Findlay et al., 2009; Plavan et al., 2012
o plole @b sl oais Brae slae 5 280 Slge B s
ST olge pad gase wnld g oF 5han b etis b
Plavan et al., ) o oo b oygim 50 5, Slogrge Jawgs
St Gl slalpo b (Jolo 3blie) (355 (S 9 (2012
5o adllas !, (Grigorakis and Rigos, 2011) sl
G ol Sedil 95 de hYS 2 ogdle oS w0 iy
(5 Yo em¥e 5l i b Slalllae ) (5lomm & S 5 F0)
aile conlie So3glg,0en Lul il (9 093 o oUsS
o) oby Sl ey (5l b alls by 5 e
Zaker et al., 2011; www.azerbaijan.az) \ -6 cm/s
b ol 51 can blie 0 OFAF ol odd olejle
slio Alold b g0 S cggaze j0 5 ¥-F CMIS 5 oS
S Sep 4 ymie &5 Wog (et ale (Koo (J>lo ]
» Bl Ghsn cdbd gl AU aeecen; S [C
A dxlllas 0,90 adlaio jo yudd
Blesl ;o (Ble (B9 S miS 25)1 3 o 4 izen
b Slol 4 03,5 am) o a5 510 0929 GGl ol VL
Salazar and Saldana, ) g s wid 5l 5,50 Gble
Lyo 5l omslie Gos 0 ol (5,518 (ol ply (2007
9 8L gdhe lge (oo SIS 28l sy (5 ) Wl o
555 sbye 5 (VAAY) BUgrov asdlas ailes aw, oo e
alols ) aslllas 5550 S ;o i (655,18 ore ol
585 &l Rl 99 5l ) e Yo e b ol 5l egls 0
A8 ol el (Beveridge, 2004) (obje, ead
(Venturoti et al., 2014) 01 cixs (b, S Jby0a0
5 ol @V 6 Bule oloj b ol o wissS] o5 Crlios g
AR

g s cdale o o dxe S poe Ollllae Las
Ohsn S Sedyb b GheS Gl o S l ilide slaalols
L siie obyr Sy b aon | snge s aihie Sy
Sluls SasSly azs ;0 9 (VN0 CM/S 5l i nSilee

sl ansls b3l (i 55 e 5l 55,e0 Jolsd b
5 e Dype a4 B yspsn] Sl Slalllas iy
Gl ool 5yl el )l e Vo0 Al o
alold b oIl ol ldllas oae 4o (Beveridge, 1996)
g o8 6y Vv 5l i (Guo and Li, 2003) (¢ e 0
Mente ) ool ouls Hlaie 550 1O+ Al b 5 S5 <l 5
S sl 5l satine g8l G ool o (et al., 2006
wan Ll bl 4 Sldlas sleolKiw] 1o 5590065
Sl Ghsn bl e ol s (Spd else
20,5 oanlie il alol L (sdse dlge pgaza)
@ ole gl o Slawd 5 paisel wile elge ax S
chle s gl gy B0 Aol Bl gae 5 plae )50
(U5 O3ered) Jelse cnl 5l (pim S J> y0 aidls (2t
22) Sy Bl Gl)s b 350 Sl 5,50 Jalyd
Sllllae pan jo ol Gubod wiles o (o sixe
S ¢ (Santos et al., 2009; Zanatta et al., 2011)
2 b s (Yoo A) o )Sen 5 Bristow aallas
oalive dall g il 4 SGo 3 o] o (sdie dlge 5o
35,50 O cuanS e cudled cnl wisls lis 5 00,5
S il sl sl o9, ol oley e Ylaisl g o9
s gy edbie Sl (o055 Ll ol 5o s
Sadhie (5500 Slogas 5 o bz ce s Gl s
3 o5 e A1 Glin s 53 e Jalye alor
Wu, 1995; ) aue i o ol iy, ool
Sldllas 5l oam 4 uizes (JOhansson et al., 2006
(53 Slgo ogasa) Of CuisS ;0 cwgmonel Slpis
Nashetal., ) sg ool (5,155 uid ;o ale iy 5l (oL
2001; Soto and Norambuena, 2004; Tlusty et al.,
5 Demirak axllas asles 4 (2005; Rensel et al., 2007
bl 9 (Sogd ol o Sl i (V-4 7) ol Sen
wall ol ;o 50 5 il 4 S0y slrollin] jo
Jo @ Grizmes ol ssalie e Sl Jolg b
dne dlgo SIS sl o Shy9n Sluls @i sleES,
P oyaa Syl JShe e SLLI o sl
Wited sdie Slge 3 YU cbale gl biws a5 bl


http://www.azerbaijan.az/
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.1.9
https://isfj.ir/article-1-2356-en.html

[ Downloaded from isfj.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10261354.1399.29.6.1.9 ]

e 2slae 5o Ol wy sb sl aalllas

OLKea 5 Gl S

Gasn shaeeieny Sl Lyl AYAY e (21,8

Ol [ Glys s adlaie jo oLl il o ol

VYA 5928 (D pole Sligiod amge (olyike

oo

o 3 Shgn shemecens; SISLAYAD wg plae S

,» (Oncorhynchus mykiss) s .55, oY1 J;8

oBals 5,83 whaibe allu) 55 sbys oy ass>

Aio YO+ gl > (2lyd (98 9 pole

“T 9P R eod HREE G T 0dl) dlpal

od (owldl g Gl Wlpai (B (gaslg s sk

T sl g wnsSo ngif Ul wp iljees

Sleogas gwyp AV w25 5 0 (BT S

P sl e adhie o ol aberd 5 (Supd

CAASYY S gl odls Slidisd dwewge A TAA

Y-VF-AY-AAD

“T R R S ook & ol dlpal WS gusly

o590 AYAY z.& Lo 9.0 (3l j9)g B (ol

slals 0 ol glord 5 (So5d Slogas o)

Ol Slidos dwmge AP Jlo )35 by o

Y-VENY-AF - O-AF+ AV o 5

Aksu, M., Kaymakci-Basaran, A. and Egemen,

0., 2010. Longterm monitoring of the impact
of a capture-based bluefin tuna aquaculture on
water column nutrient levels in the Eastern
Aegean  Sea,  Turkey. Environmental
Monitoring and Assessment, 171: 681-688.
DOI: 10.1007/s10661-010-1313-y.

Alston, D. E., Cabarcas, A., Capella, J. Benetti,
D. D., Keene-Meltzoff, S., Bonilla, J. and
Cortes, R., 2005. Report on the environmental
and social impacts of sustainable offshore cage
culture production in Puerto Rican waters. Final
Report to the National Oceanic and
Atmospheric Administration, Contract
NA16RG1611.

APHA (American Public Health Association).,
2005. Standard Methods for The Examination

(Beveridge, 2004; Belle and Nash, 2008) 5 s
SEIRCIR [P VIR JRFCONUIR RN B e K
Baulaetal., ) aes il i) aelg> 5 Slil g (59,50
S50 Gylgie Glgi oo Culys 4o (20115 Pierre et al., 2015
Saan 093 Jeb (09 oS woale oS oS15 Jds 4 &S
Lo (5505 )8 caslie Gos g 0by ce s b ST slacl >
039950 )0 mid ;0 (oS K5 YT B (ale b gy odlad
SR A oesST 3 ohgd G (nl @S el SO
~ssSll Ll g ol ol bz sgzy b sl
39 w,F a5 5 adsl @ls plyie il O Gos B9 yisse
90 Gldd i dlaad by am laJle o a8
aS 00,5 oo olpiiny oplply il ols Gaas 5l Soggde
b b3l o aleSiny Jeol b o pmoe oylss s eVl 23l
e Sl hls Vil 5 as; Jbo s Cao o)
B30 o byl b olyer 5 cialol Sjgo a4 ndil ol
9wy 5l B oS Js alKean] sare s

285 Ol So3els8T slacunl

&b
a3E oS S B 0SBl e ey Sl
Olyedd gy VD o 6300 9 oy Cawplos
OB ras 5 055D (e gd) (Smmj sloeg S
Pl 03 2lyd Slogmid jliiul edgaze )3 (385

AV Jgl Jlo 55 slys bl alzee 0L

& 1899y Florkw 9 E.p iy SIPN SB 0uiSSly
Sldgzge Sy 035365 5 0515 S Tn (o p ATAD
g 50 (B 53 ale Bygn il Jore jo (St
e (LIS —plhasle glach) 35 bye og
DO AY (Y0 ol oMt ke
10.22092/isfj.2017.110261.

Pl Copde g amwg 8 lpl O plojle
Gjlre 5 Lulss uga 5 ad IVAF (g Kabo
5 Shedy slealSul 5 ale g0 slagid il
o 5o ple (B9 p drwg slp celie Gblie (8yxe
G OllS 5 LS ol slaglisl Jolge 5o
o V8o pijle il oo i

Yy


https://dx.doi.org/10.22092/isfj.2017.110261
https://doi.org/10.1007/s10661-010-1313-y
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.1.9
https://isfj.ir/article-1-2356-en.html

[ Downloaded from isfj.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10261354.1399.29.6.1.9 ]

of water and wastewater, 21th ed. American
Public Health Association, Washington, DC.
1550 P.

Azevedo, P.A. Podemski, C.L., Hesslein, R.H.,
Kasian, S.E.M., Findlay, D.L. and Bureau,
D.P., 2011. Estimation of waste outputs by a
rainbow trout cage farm using a nutritional
approach and monitoring of lake water quality.
Aquaculture, 311: 175-186. DOI:
10.1016/j.aquaculture.2010.12.001.

Bagheri, S., Mirzajani, A. and Sabkara, J., 2016.
Preliminary studies on the impact of fish cage
culture rainbow trout (Oncorhynchus mykiss)
on zooplankton structure in the southwestern
Caspian Sea. lIranian Journal of Fisheries
Sciences, 15(3): 1202-1213.

Barbier, E.B., 2012. Progress and challenges in
valuing coastal and marine ecosystem services.
Review of Environmental Economics and
Policy, 6(1): 1-19. DOI: 10.1093/reep/rer017.

Basaran, A.K., Aksu, M. and Egemen, O., 2007.
Monitoring the impacts of the offshore cage fish

farm on water quality located in Ildir Bay
(IzmirAegean Sea). Journal of Agricultural
Sciences, 13: 22-28.

Baula, L.U., Azanza, R.V., Fukuyo, Y. and
Siringan, F.P., 2011. Dinoflagellate cyst
composition, abundance and horizontal
distribution in Bolinao, Pangasinan, Northern
Philippines. Harmful Algae, 11: 33-44. DOI:
10.1016/j.hal.2011.07.002.

Belle, S.M. and Nash.,, C.E., 2008. Better
management practices for net-pen aquaculture.
Pages 261-330 in C.S. Tucker and J.
Hargreaves, editors. Environmental Best

Yy

Management  Practices for  Aquaculture.
Blackwell Publishing, Ames, lowa.

Beveridge, M.C.M., 1996. Cage Aquaculture,
2ndedn. Fishing News Books, Oxford. 346 P.

Beveridge, M.C.M., 2004. Cage aquaculture.
Oxford: Fishing News Books, 131P.

Beveridge, M.C.M., 2008. Cage Aquaculture (3rd
edn). John Wiley e Sons, Oxford, 380 P.

Black, K.D., 2001. Environmental impacts of
aquaculture. Sheffield Academic Press and CRC
Press, Sheffield.

Borges, P.A.F., Train, S., Dias, J.D. and
Bonecker, C.C., 2010. Effects of fish farming
on plankton structure in a Brazilian tropical
reservoir. Hydrobiologia, 649: 279-291. DOI:
10.1007/s10750-010-0271-2.

Braaten, B., 2007. Cage culture and environmental
impacts. pp. 49-91 in A. Bergheim, editor.
Aquacultural Engineering and Environment.
Research Signpost, Kerala, India.

Bristow, C.E., Morin, A., Hesslein, R.H. and
Podemski, C.L., 2008. Phosphorus budget and
productivity of an experimental lake during the
initial three years of cage aquaculture. Canadian
Journal of Fisheries and Aquaculture Science,
65: 2485-2495. DOI: 10.1139/F08-155.

Bugrov, L., 1992. Rainbow trout culture in
submersible  cages near  offshore oil
platforms.Aquaculture, 100(1-3): 169-180.

Burt, K., Hamoutene, D., Mabrouk, Gehan.,,
Lang, C., Puestow, T. and Drover, D., 2012.
Environmental conditions and occurrence of
hypoxia within production cages of Atlantic
salmon on the south coast of Newfoundland.
Aquaculture Research, 43: 607-620. DOI:
10.1111/j.1365-2109.2011.02867.


https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.aquaculture.2010.12.001
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1093%2Freep%2Frer017
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2Fs10750-010-0271-2
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1139%2FF08-155
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1111%2Fj.1365-2109.2011.02867.x
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.1.9
https://isfj.ir/article-1-2356-en.html

[ Downloaded from isfj.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10261354.1399.29.6.1.9 ]

e slae o OF ) st slasiel )l dalllas

OLKea 5 Gl S

Caruso, G., 2014. Effects of aquaculture activities
on microbial assemblages. Oceanography, 2,
el107.

Cromey, C.J. and Black, K.D., 2005. Modelling
the impacts of finfish aquaculture (in this
volume). Springer, Berlin Heidelberg New
York.

Cromey, C.J., Nickell, T.D., Treasurer, J., Black,
K.D. and Inall, M., 2009. Modelling the impact
of cod (Gadus morhua L.) farming in the marine
environment-CODMOD. Aquaculture, 289: 42-
53. DOI: 10.1016/j.aquaculture.2008.12.020.

De Silva, S., 2012. Aquaculture: a newly emergent
food production sector and perspectives of its
impacts on biodiversity and conservation.
Biodiversation Conservation, 21: 3187-3220.
DOI: 10.1007/s10531-012-0360-9.

Degefu, F., Mengistu, S. and Schagerl, M., 2011.
Influence of fish cage farming on water quality
and plankton in fish ponds: A case study in the
Rift Valley and North Shoa reservoirs, Ethiopia.
Aquaculture,  316:  129-135. DOI:
10.1016/j.aquaculture.2011.03.010.

Demirak, A., Balci, A. and Tufekci, M., 2006.
Environmental impact of the marine aquaculture
in  Gulluk Bay, Turkey. Environmental
Monitoring and Assessment, 123: 1-12. DOI:
10.1007/s10661-005-9063-y.

FAO, 2016. The state of world fisheries and
aquaculture. Food and Agriculture Organization
of the United Nations. Contributing to food
security and nutrition for all. 200 P.

Findlay, D.L., Podemski, C.L., Susan, E. and
Kasian, M., 2009. Aquaculture impacts on the
algal and bacterial communities in a small
boreal forest lake. Canadian Journal of
Fisheries and Aquatic Sciences, 66(11): 1936-
1948. DOI:10.1139/F09-121.

Fleming-Lehtinen V., Laamanen, M. and
Olsonen, R., 2009. HELCOM Indicator Fact
Sheets  2007:  Florida  Department  of
Environmental Protection., 2003. Development
of Florida Lake Nutrient Criteria: Summary and
Synthesis. Tallahassee, USA.
http://www.helcom.fi/environment2/ifs/en_GB/
cover. 2011.8.22.

Focardi, S., Corsi, I. and Franchi, E., 2005.
Safety issues and sustainable development of
European  aquaculture:  new  tools  for
environmentally sound aquaculture. Aquacult
Int, 13: 3-17. DOI:10.1007/5s10499-004-9036-0.

Gale, P., 1999. Addressing Concerns for Water
Quality Impacts from Large-Scale Great Lakes
Agquaculture. Roundtable Discussion Habitat
Advisory Board of the Great Lakes Fishery
Commission and Great Lakes Water Quality
Board of the International Joint Commission.
Toronto, Ontario Ministry of the Environment.

Gondwe, M.J.S., Guildford, S.J. and Hecky,
R.E., 2011. Carbon, nitrogen and phosphorus
loadings from tilapia fish cages in Lake Malawi
and factors influencing their magnitude. Journal
of Great Lakes Research, 37: 93-101. DOI:
10.1016/j.jgIr.2010.11.014

Grigorakis, K. and Rigos, G., 2011. Aquaculture
effect on environmental and public welfare- The
case of Mediterranean mariculture.
Chemosphere, 855: 899-919. DOI:
10.1016/j.chemosphere.2011.07.015.

Guo, L. and Li, Z., 2003. Effects of nitrogen and
phosphorus from fish cage-culture on the
communities of a shallow lake in middle
Yangtze River basin of China. Aquaculture,
226: 201-212. DOI:10.1016/S0044-
8486(03)00478-2.

Hamblin, P.F. and Gale, P., 2002. Water Quality
Modeling of Caged Aquaculture Impacts in

YY


https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.aquaculture.2008.12.020
https://doi.org/10.1007/s10531-012-0360-9
https://doi.org/10.1016/j.aquaculture.2011.03.010
https://doi.org/10.1016/j.aquaculture.2011.03.010
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2Fs10661-005-9063-y
https://doi.org/10.1139/F09-121
http://www.helcom.fi/environment2/ifs/en_GB/cover.%202011.8.22
http://www.helcom.fi/environment2/ifs/en_GB/cover.%202011.8.22
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.jglr.2010.11.014
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.chemosphere.2011.07.015
https://doi.org/10.1016/S0044-8486%2803%2900478-2
https://doi.org/10.1016/S0044-8486%2803%2900478-2
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.1.9
https://isfj.ir/article-1-2356-en.html

[ Downloaded from isfj.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10261354.1399.29.6.1.9 ]

Lake Wolsey, North Channel of Lake Huron.
Journal of Great Lakes Research, 28(1): 32-43.
DOI: 10.1016/S0380-1330(02)70560-1.

Hargrave, B.T., 2003. Far-field environmental
effects of marine finfish aquaculture, 1-49 in
Canadian Technical Report of Fisheries and
Aquatic Sciences, 2450, Volume 1. Available
at: http://mmc.
gov/drakes_estero/pdfs/bivalve_aquaculture_03.
pdf.

Johansson, D., Ruohonen, K., Kiessling, A. and
Oppedal, F., 2006. Effect of environmental
factors on swimming depth preferences of
Atlantic salmon (Salmo salar L.) and temporal
and spatial variations in oxygen levels in sea
cages at a fjord site. Aquaculture, 254: 594-605.
DOI:10.1016/j.aquaculture.2005.10.029.

Kalantzi, 1. and Karakassis, 1., 2006. Benthic
impacts of fish farming: meta-analysis of
community and geochemical data. Marine
Pollution  Bulletin, 52: 484-493. DOI:
10.1016/j.marpolbul.2005.09.034.

Macleod, CK, Crawford, M. and
Moltschaniwsky, A., 2004. Assessment of long
term change in sediment condition after organic
enrichment: defining recovery. Marine Pollution
Bulletin, 49: 79-88. DOl:
10.1016/j.marpolbul.2004.01.010.

Malleri, M., 2011. Effects of rainbow trout
(Oncorhynchus mykiss) cage culture on Western
Cape irrigation reservoirs. Doctor of Philosophy
in the Faculty of AgriSciences at Stellenbosch
University. 296 P.

Marsden, M.W., Fozzard, I|.R., Clark, D,
McLean, N. and Smith, M.R., 1995. Control
of phosphorus inputs to a freshwater lake: a case
study. Aquaculture Research, 26: 527-538.
DOI: 10.1111/j.1365-2109.1995.

Yo

McKinnon, D., Trott, L., Duggan, S., Brinkman,
R., Alongi, D., Castine, S. and Patel, F.,
2008. The environmental impacts of sea cage
aquaculture in a Queensland context-
Hinchinbrook Channel case study (SD57/06)
Final Report.

Mente, A.E., Graham, J., Pierce, A.E., Santos,
A.E. and Neofitou, C., 2006. Effect of feed and
feeding in the culture of salmonids on the
marine aquatic environment: a synthesis for
European aquaculture. Aquacult Int, 14: 499-
522. DOI: 10.1007/s10499-006-9051-4.

Nash, C.E., editor, 2001. The net-pen salmon
farming industry in the Pacific Northwest. U.S.
Dept. of Commer., NOAA Tech. Memo.
NMFS-NWFSC-46.

Nash, C.E., Burbridge, P.R. and Volkman, J.K,,
2005. Guidelines for ecological risk assessment
of marine fish aquaculture. U.S. Department of
Commerce. NOAA Technical Memorandum
NMFS-NWFSC-71.

Nasrollahzadeh Saravi, Bin, H., Din, Z., Foong,
S.Y. and Makhlough, A., 2008. Trophic status
of the Iranian Caspian Sea based on water
quality parameters and phytoplankton diversity.
Journal of Continental Shelf Research, 28:
1153-1165. DOI: 10.1016/j.csr.2008.02.015.

Ola, H. and Hall, O.J., 1994. Chemical fluxes and
mass balances in a marine fish cage farm. Ill.
Silicon. Aquaculture, 120: 305-318. DOI:
10.1016/0044-8486(94)90087-6.

Olsen, Y. and Olsen, L.M., 2008. Environmental
impact of aquaculture on coastal planktonic
ecosysytems. In: Tsuka-moto, K., Kawamura,
T., Takeuchi, T., Beard, T. D. and Kaiser, M. J
(eds) Fisheries for global welfare and
environment. Proc 5th  World Fisheries
Congress 2008, Terrapub, Tokyo. pp.181-196.

Paterson, M.J., Podemski, C.O., WESSON, L.J.
and Dupuis, A.P., 2011. The effects of an


https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2FS0380-1330\(02\)70560-1
http://mmc/
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.aquaculture.2005.10.029
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.marpolbul.2005.09.034
http://www.sciencedirect.com/science/journal/0025326X
http://www.sciencedirect.com/science/journal/0025326X
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2Fs10499-006-9051-4
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.1.9
https://isfj.ir/article-1-2356-en.html

[ Downloaded from isfj.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10261354.1399.29.6.1.9 ]

e slae o OF ) st slasiel )l dalllas

OLKea 5 Gl S

experimental freshwater cage aquaculture
operation on Mysis diluviana. Journal of
Plankton Research, 33(1): 25-36. DOI:
10.1093/plankt/fbq096.

Pierre, A.C., Yuan-Chao, A.H., Chaolum, A.C.

and Yang, C.C., 2015. Integrated assessment of
sustainable marine cage culture through system
dynamics modeling. Ecological Modelling, 299:
140-146. DOl:
10.1016/j.ecolmodel.2014.12.019.

Pittenger, R., Anderson, B., Benetti, D.D,,

Dayton, P., Dewey, B., Goldburg, R., Rieser,
A., Sher, B. and Sturgulewski, A., 2007.
Sustainable marine aquaculture: Fulfilling the
promise:  managing the risks.  Marine
Aquaculture Task Force, Available at: www.
pewtrusts.org/uploadedFiles/wwwpewtrustsorg/
Reports/Protecting_ocean_life/Sustainable
Marine Aquaculture final. 1, 07.pdf. Accessed:
217.

Plavan, G., Nicoara, M., Apetroaiei, N. and

Plavan, O., 2012. The effect of fish cage
aquaculture on the profound macrozoobenthos
in the oligo-mesotrophic reservoir Izvoru
Muntelui Bicaz (Romania). Carpathian Journal
of Earth and Environmental Sciences, 7(2), 145-
148.

Price, C.S. and Morris, J.A., 2013. Marine Cage

Culture and the Environment. Center for Coastal
Fisheries and Habitat Research, 158 P.

Reigstad, M., Wassmann, P., Wexels Riser, C.,

@ygarden, S. and Rey, F., 2002. Variations in
hydrography, nutrients and chlorophyll a in the
marginal ice zone and the central Barents Sea.
Journal of Marine Sysytems, 38: 9-29. DOI:
10.1016/S0924-7963(02)00167-7.

Rensel, J.E.J., Kiefer, D.A. Forster, J.R.M.,

Woodruff, D.L. and Evans, N.R., 2007.
Offshore finfish mariculture in the Strait of Juan

de Fuca. Bulletin of the Fisheries Research
Agency, 19: 113-129.

Salazar, F.J. and saldana, R.C., 2007.

Characterization of manures from Wash cage
farming in Chile. Bioresource Technology, 98,
3322-3327. DOI:
10.1016/J.BIORTECH.2006.07.003.

Santos, R.M., Rocha, G.S., Rocha, O. and

Santos-Wisniewski, M. J., 2009. Influence of
net cage fish cultures on the diversity of the
zooplankton community in the Furnas
hydroelectric reservoir, Areado, MG, Brazil.
Agquaculture Research, 40: 753-776. DOI.
10.1111/j.1365-2109.2008.02148.x.

Sara, G., 2007. Ecological effects of aquaculture

on living and non-living suspended fractions of
the water column: a meta-analysis. Water
Research, 41: 3187-3200. DOl:
10.1016/j.watres.2007.05.013.

Shiganova, T.A., Dumont, H.J., Sokolsky, A.F.,

Kamakin, A.M., Tinenkova, D. and
Kurasheva, E. K., 2004. Population dynamics
of Mnemiopsis leidyi in the Caspian Sea, and
effects on the Caspian ecosystem. In: Dumont,
H., Shiganova, T. A., Niermann, U., (eds) In
Aquatic Invasions in the Black, Caspian, and
Mediterranean Seas, 35: Kluwer, Dordrecht.
pp.71-111. DOI: 10.1007/1-4020-2152-6_3.

Smith, J.N., Yeats. P.A. and Milligan, T.G.,

2005. Sediment geochronologies for fish farm
contaminants in Line Kiln Bay, Bay of Fundy.
Hidrobiology Environmental Chemistry, 5: 221-
38. DOI: 10.1007/b136012.

Soto, D. and Norambuena, F., 2004. Evaluation of

salmon farming effects on marine systems in the
inner seas of southern Chile: A large-scale
mensurative experiment. Journal of Applied
Ichthyology, 20: 493-501. DOI: 10.1111/j.1439-
0426.2004.00602.x.

\£2


https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2FS0924-7963\(02\)00167-7
https://doi.org/10.1016/J.BIORTECH.2006.07.003
https://doi.org/10.1111/j.1365-2109.2008.02148.x
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.watres.2007.05.013
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2F1-4020-2152-6_3
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1111%2Fj.1439-0426.2004.00602.x
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1111%2Fj.1439-0426.2004.00602.x
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.1.9
https://isfj.ir/article-1-2356-en.html

[ Downloaded from isfj.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10261354.1399.29.6.1.9 ]

Sowles, J.W., 2005. Assessing nitrogen carrying

capacity for Blue Hill Bay, Maine: A
management case history. pp. 359-380 in B.T.
Hargrave, editor. Environmental effects of
marine finfish aquaculture. Handbook of
Environmental ~ Chemistry, Volume 5M.
Springer-Verlag, Berlin.

Stirling, H.P. and Dey, T., 1990. Impact of

intensive cage fish farming on phytoplankton
and periphyton of a Scottish Freshwater loch.
Hydrobiologia, 190: 193-214. DOI:
10.1007/BF00008187.

Strain, P. and Hargrave, B., 2005. Salmon

aquaculture, nutrient fluxes and ecosystem
processes in southwestern New Brunswick. 29-
57 in B.T. Hargrave, editor. Environmental
effects of marine finfish aquaculture. Handbook
of Environmental Chemistry, Volume 5M.
SpringerVerlag, Berlin.

Stucchi, D., Sutherland, T.A., Levings, C. and

Higgs, D., 2005. Near-field depositional model
for salmon aquaculture waste (in this volume).
Springer, Berlin Heidelberg New York.

Tett, P., 2008. Fish farm waste in the ecosystem.

pp. 1-46 in M. Holmer, K. Black, C.M. Duarte,
N. Marba, and 1. Karakassis, -editors.
Aquaculture in the Ecosystem. Springer,
Dordrecht, London.

Tlusty, M.F., Pepper, V.A. and Anderson. M.R.,

2005. Reconciling aquaculture’s influence on
the water column and benthos of an estuarine
fjord-A case study from Bay d’Espoir,
Newfoundland. pp. 115-128 in B.T. Hargrave,
editor. Environmental effects of marine finfish
aquaculture. Handbook of Environmental
Chemistry, Volume 5M. SpringerVerlag, Berlin.

Troell, M., Joyce, A., Chopin, T., Neori, A.,

Buschmann, A. H. and Fang, J.G., 2009.
Ecological engineering in aquaculture potential

for integrated multi-trophic aquaculture (IMTA)
in marine offshore systems. Aquaculture, 297:
1-9. DOI: 10.1016/j.aquaculture.2009.09.010.

Vargas-Machuca, S.C., Ponce-Palafox, J.T.,
Arredondo-Figueroa, J.L., Chavez-Ortiz,
E.A. and Vernon-Carter, E.J., 2008.
Physicochemical water parameters variation in
the floating cages of shappers (Lutjanus peru
and L. guttatus) farmed in tropical sea. Revista
Mexicana De Ingenieria Quimica, 7: 237-242.

Venturoti, G.P., Veronez, A.C., Salla, R.V. and
Gomes, L.C., 2014. Phosphorus, total ammonia
nitrogen and chlorophyll a from fish cages in a
tropical lake (Lake Palminhas, Espirito Santo,
Brazil). Aquaculture Research, pp.1-15. DOI:
10.1111/are.12502.

Vigen, L., 2008. European Master in Aquaculture
and Fisheries. Department of biology university
of Bergen. 73 P.

Wetzel, R. G. and Likens, H., 1991. Limnological

analysis. Springer-Verlag, 391 P.

Wetzel, R.G., 2001. Limnology of Lake and River
Ecosystems. Third Edition. Academic Press,
San Diego, CA, 1006 P.

Whitmarsh, D. J., Cook, E.J. and Black, K.D.,
2006.  Searching  for  sustainability in
aquaculture: an investigation into the economic
prospects for an integrated salmon-mussel
production system. Marine Policy, 30: 293-298.
DOI: 10.1016/j.marpol.2005.01.004.

Wu, R.S.S., 1995. The Environmental Impact of
Marine Fish Culture: Towards a Sustainable
Future. Marine Pollution Bulletin, 31(4-12):
159-166. Doi: 10.1016/0025-326X(95)00100-
2.www.azerbaijan.az/_Geography/_Caspian/_ca
spian_e.html?caspian_05.

Yabanli, M. and Egemen, O., 2009. Monitoring
the  environmental impacts of marine
aquaculture activities on the water column and


https://doi.org/10.1007/BF00008187
https://doi.org/10.1007/BF00008187
https://doi.org/10.1016/j.aquaculture.2009.09.010
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1111%2Fare.12502
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.marpol.2005.01.004
https://doi.org/10.1016/0025-326X\(95\)00100-2
https://doi.org/10.1016/0025-326X\(95\)00100-2
http://www.azerbaijan.az/_Geography/_Caspian/_caspian_e.html?caspian_05
http://www.azerbaijan.az/_Geography/_Caspian/_caspian_e.html?caspian_05
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.1.9
https://isfj.ir/article-1-2356-en.html

[ Downloaded from isfj.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10261354.1399.29.6.1.9 ]

e 2slae 5o Ol wy sb sl aalllas

OLKea 5 Gl S

sediment in vicinity of the Karaburun Peninsula
(Turkey-Eastern Aegean Sea). Journal of
Fisheries  Sciences, 3: 207-213. DOI:
10.3153/jfscom.2009025.

Yokoyama, H., Takashi, T., Ishishi, Y. and Abo,
K., 2009. Effects of restricted feeding on
growth of red sea bream and sedimentation of
aquaculture wastes. Aquaculture, 286: 80-88.
DOI: 10.1016/j.aquaculture.2008.09.010.

Yucel-Gier, G., Kucuksezgin, F. and Kocak, F.,
2007. Effects of fish farming on nutritents and
benthic community structure in the Eastern
Aegean (Turkey). Aquaculture Research, 38:

256-267. DOIl:  10.1111/j.1365-2109.2007.
01661.x.

Zaker, N.H., Ghaffari, P., Jamshidi, S. and
Nouranian, M., 2011. Currents on the Southern
Continental Shelf of the Caspian Sea off
Babolsar, Mazandaran, Iran. Journal of coastal
Research, 64: 1989-1997.

Zanatta, A.S., Perbiche-Neves, G., Ventura, R.,
Ramos, I.P. and Carvalho, E.D., 2011. Effects
of a small fish cage farm on zooplankton
assemblages  (Cladocera and  Copepoda:
Crustacea) in a subtropical reservoir (SE
Brazil). Pan-American Journal of Aquatic
Sciences, 5(4): 530-539.

YA


https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.3153%2Fjfscom.2009025
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.aquaculture.2008.09.010
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.1.9
https://isfj.ir/article-1-2356-en.html

[ Downloaded from isfj.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10261354.1399.29.6.1.9 ]

Iranian Scientific Fisheries Journal Vol.29, No.6

Study on abiotic factors of water in the vicinity of marine cage culture in southern
coast of the Caspian Sea, Abbas Abad area.

Karimian E.""; Zakeri M."; Farabi S.M.V.% Hagi M."; Kochanian P.!
*Erfankarimian88@gmaiI.com

1-Department of Fisheries, Faculty of Marine Natural Resources, Khorramshahr University
of Marine Science and Technology. Khorramshahr, Iran.
2-Aquaculture Department, Caspian Sea Ecology Research Center. Sari, Iran.

Abstract

This study was carried out to determine the effect of raibow trout cage culture on the abiotic
factors of water in the Abbas Abad area, southern basin of the Caspian Sea. For this purpose,
water samples were collected at distances of 5, 50, 100 and 1000 m from the cage culture
during December 2014 to August 2015. Based on the results, it was shown that the mean
value of water temperature for surface layer varied between 12.2 and 30.16 °C from
December to August. The highest and lowest mean value of salinity obtained in August
(11.26 g/l) and April (10.66 g/l) respectively. The range of pH value changes (8.36-8.83) was
as small as the rate of electro conductivity variations (18.11-19.07 ps/cm). The highest
concentration of dissolved oxygen was observed in December at 1000 m station (9.23 mg/l)
and the lowest was seen in April at 5 m station (7.27 mg/l). Also the mean values of Total
Dissolved Solids, Turbidity, Nitrite, Nitrate, ammonium, Total Nitrogen, Phosphate and Total
Phosphorus was obtained 9.59 (g/l), 5.55 (NTU), 3.67, 133.45, 92.6, 929.72, 21.63, 37.73
(ng/l) respectively. The results of abiotic factors of water showed that most of the measured
parameters had significant differences only among different sampling periods (p<0.05) whilst,
for some factors such as dissolved oxygen, ion ammonium and phosphate, there were
significant differences between different stations (The effect of distance from the cage) at
each sampling period as well as (p<0.05). It seems that the cage culture of rainbow trout in
the Abbas Abad area had only a minor impact on measured factors probably due to low
stocking density, short-term of fish farm and high current velocity.
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