[ Downloaded from jair.gonbad.ac.ir on 2026-01-29 ]

[ DOI: 10.22034/jair.12.4.61 |

S35 (ol 2o (sl ppghy 4w

Journal homepage: http:/jair.gonbad.ac.ir

ISSN: 2423-6349 2908 9 Sladd pale © 139

™

99 WS oliits

A=Y oo F O)m oY 0,499

3O 5 mds) 555 Sbd (Db g 0105 g SOke (S gE 13 oud 4l T Ob T Cuxog

(Olises

"ol gt 3 < genguare gy Fonis 8 muild Gl (£ 0 T pedeS Sl S 55 s

ul))l sulf)f sulf)f M @L‘.A 9 6”9[&5 ﬁ?l-‘; olKisls [rasewey) Ja..?:.c 9 s.;)L.,.u 0aSliuly sub)j L;)loﬁ o5 9 Q.Jy 0515 Gals: uL.m 5.a$ !
lSJ)AT ‘L...SL.A w%;c v
Ol 85 (55 b mlie g (55,5l pole olBails ey Laore g OOLLE 0aSLaslsy (b3l 600 00 g Ay 09,5 aiSgal il v
Al oS s JS o lel T

°*-\-:5~’€ Wl £o
St ol 555 3 ¢ 2l 30 S Lsb dgn g O (g yulid cilizko Jolge i1 50 (sobuo sla )95 Joel (255
2bo g ool glgl amo (2Ulg5 plaron bl s )5 (oo o5 bg )y L)yd 50 . g byl plw g
ST )0 0u by (sl 57 b alasly 50 (SIS SleMbl 255 &y 4z g b .0iiS oo bk [ 53T wlogrge ielio azesu )b
onl 50 oud HLiB )5 (b T g oud by (Golo (sloygi Curdy (om )y Bud b (Mg Ll il SYLVIY e nzdl e
ok 55 b pLl WA s B IYAA Jlao ylas 5 535 5lopo (oByd ogicr slasichs 5 oy NIAA Gy
axlllan 390 ailiio o Lumo 30 0uid 1) (3luo (51 )57 (S S plnil g (610 paigas al> o FF
Vo083l jo . ad (U3 o TPl FYD (359 41 59 yioghsS £/ £ gommo 50 50 45 Wws 5 (6591 2o 1450 J ghuano oukiouns 5
S 5 AT Wig o HLid,S sud S glr g5 30 pySeluS VOV 39 4 aigS Ve Sl gl sus Sl oste 5 M5 09,5 1 55T S

Qo0 ) 9 (Kz 35 g 95a0) Gliwgy Corw w030 VY (b alo wuoyo YO ol ((goue wus ) o

oy e 9 O saSlisle ‘QL)‘]
b mle 5 55yl psle oSl

cr 308 (bl Juad 53 (510 55 a5l 595 50 CPUE a5 0l Lt gy b 50UT (i ot - o0 00y Sl el
(P<e/+8) cuisls globme wglas )50 Jguad b g 999 yluio

sgorgin@gau.ac.ir : j.e!

237 60 oS s (18,5 e sy g o S 1 gulS (sWojlg

g dalais ﬁf&la Jo ez U w‘ysn ISl o)
FEe AVl 48 5 O g0 sloasss ek il o Lasns
mso S bogla, lalyo yo solio laygs glgil 51 o5 lie
Lo sla Sogll 5l oo, FF sga lie cpl a5 wigs
sl o5 b by gobio slayg (Byb 5l osd o Jul
abawly 4 a5 wiS o bai> Lpioe U1, Ll oo @08
B9 20 (Ghost fishing) zes o 4 (b pl Gos o oo
oy obpl il slbaisS o & aes ol 5 col

55 ol Gl s L me 8 sladisS
(Brown and Macfadyen, 2007; Erzini et al., 1997

Matsuoka et al., 2005; Macfadyen et al., 2009;
Bilkovic et al., 2014; Stelfox et al., 2016;

doddio | )
Syl S i3l ekiiea a1 Gl b o
9 Eoan SLI L oud sl goleo slo)gi 5l goleo
s s 5 a5 g5 oyl ol oo oolitul Szt |
Sagbar 8yl (SYsb (e aSly aril oo YL plSi
b5 g5l oaans JSas S joe 9)l50 (S p0 &S
4> Sl egoge cpl .l odd 003 e o JLo B0+ U
ol do Ol I3l g Gloleo laan e alS cel,
35 T RS 5 5 o ssihe g s il o
solsk b s (o S0 eobe sl g9
ooladl Jlas gl lolas ol ) pale yogdle (g by
@ glodae OMe 5 Dl ls po (e Hl
Loyl oosms LSis BLII joe Job do dinn a5 05,ls Lo


http://dx.doi.org/10.22034/jair.12.4.61
http://jair.gonbad.ac.ir/article-1-816-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-01-29 ]

[ DOI: 10.22034/jair.12.4.61 |

(LS 3 o155 gals) 535 by (B wgia (310,5 pw (G0luo (Gl yg5 5o oud jlid,5 (4Ll Coridg

YN0 Jlo o a5 s o (Gilardi et al., 2010)
deo a5 £o5 4wl plxl Matthews o Butler oo
JEETON R RPN CO S PR R WIRLIR VA VR 000
Slam ] Cedy oald oy sloall ol wpo Ol
D08 (s 5 sz ) onds asl sloali Jlo dw co3iS
wslo ali g 63 VYA e b ond ansle sloals s3]
Butler and ) sges oo |, g3l FA+ g 5l oo
aS ausl o (6,550 Gaax (o laame (Matthews, 2015
OIS i sy o ol el 5 asS Fe )
6,50 Guazs o (Stelfox, 2016) cuwl oads cvaliv
GliBes ouls vy slaygs 3151 2bs,l ), Sen ¢ Gilman
J i8S soyei a5 Wl jastin g widhy plxil goleo
Gilman ) wjls o3l sy 2 1y 58 D3 0 e
(etal., 2021

Sl slel )0 b ao o)l oud plnil iz Lo
snpyare bawgs JUSSen 8 g pudil adlaie )5 555 b ye
VAV Egomma,s 45 Canl 425,5 &g (Y VA) o) 1Ken
Vs Saslaez wSEsT 55 010 Sl 15,5 alo e
Slaygi yo o )85 ol By 5 Dbl elgil 5l aisS
oolidlals 4y (gaie¥ iy dal glulls soleo
S a4 wl asein Cold,s .04 Alosa caspia
FoepS ol ;3 boae 35 Gbys Gy 0 med ao
Sgud 4y azo5 b .(Masompour et al., 2018) .o,ls STy,
Cgiz Sy o ead oS bl e, Cossg jl Sl
CRRVAPEER PO L S N O
355 plosl ae ol 5o slasdllas

L gy 9 lge | ¥
lass ObL By ETYAA Jlo oo 5l ol 3udos
adhio odgae o iS5 L FF elxl L ATAA
ol S5 Do S gl 5 plineS WSS
b b g ysige 3B jslid Wigyd Ky SaS 4y ollas
P OBS = 5,5 by JBls je e ol ¥
Lo S @y Jobo 5l (5155 Oj90 4 il lacys
b 25 K a pladl b b b sjlge Sypo b g

(Y o) sl So)

Richardson et al., 2018; Richardson et al., 2019 &
2019; Gilman et al., 2021).

ous oy sloali 5 loysi yo bl do QUlg 4 a2g L
Shlas Wl oo dee g9 cnl (oo S 5l @ g
Jdo e 408 0l ey laime 4 (6 000 Gl
s s do SIS L abad 5 oanie sla iags,
30 Jle gl p sl ool plol Lo blas 5l 6 b 4o
Yoo X clodlo b oiSidly cbl olges 15 45 o)y
Vool s c0ads alS o5 AV. 5l 88 bl Yo B
cstliyd Olitiey gll YY Jols suds swo o3 52
lsosgecs s3m YR 5 oale Voo e Sgam iy YVA
(Guardian Web site, 2015) o.i <o § ololis

49 a8l ¥ cdliwga o (VAAY) e 4 Erzini
SEAEPRPRNICINN JEEYNIEICTRE SN S
S e VAL D Ges o) laysi cpl el duo casiils
Ol 9 058,5 (g5lwanis |y (S 5 wgiz) o, slac]
Gk 5l palae psbay gl g lisle Slis 5 weo
B8P (2lyd JBan sl JIE () 3590 (ooles
AR Ll it oaslice b5 5l Saged ,o ol il
Erzini ) wols JSas b oale olows [l 1) avs ws o
6L¢‘j 2y Ve ¥ Jlo o a5 e o (etal, 1997
s ol el ole wpo laali g5, n Oles ,5iS
bsgio jokas 59; 2 0 00l o5 slaali a5 00 S suali
Al-Masrooriaetal., ) aisS s dwo ol o 5L VIV
(2004

2ol oF Sifel 3555 Ve (59, p AT (6,508 ko )
olass 285 ol JUi 4585 sle o 5 b Sl
adlas pl 00,8 oo Ll lgl 5l ass OFY b YOV
bl g @ bygi de (Ul aS ols (LaS (rioren
ol A 5l o s ol 8 o8 (S ok om0l
I e 4 llys ol oo Ve | o sloyo Sl 50
(Baeta et al., 2008) aw; s ,o )

Ao Gl 0 oy p L (V) 0) o, Sen 4 Gilardi
Slr e S ) (eSS 1) AT g e X85S slaygd
53,8 4l oadle, sloygs 5l (LAU eesS po (St
Jsb > iz > FYPA a5 W) el (ol s gy

aioldl sl oad b, layes Sl 0 Gedsd Sow


http://dx.doi.org/10.22034/jair.12.4.61
http://jair.gonbad.ac.ir/article-1-816-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-01-29 ]

[ DOI: 10.22034/jair.12.4.61 ]

(LS 9 (55 gals) 535 6L yd (B Qoo 10,5 pw (g3luo (5lo g5 50 oo L35 (4L 3T Cumdg

T
oY.b
OliwoS 9 5,5 mds 3blw 10 (5,10 paiged adlaio 1) JSCi

ozogl Joe b 3l aisS Job Slil e (61
sy Job o 55 elits Jlogai 5 0 asliz
«(Bihamta and Zarechahkoei, 1991) &0 8

max ~ Xmin

+ 3.222 logN

R X
K=1
! R
K
g b diges Slass N o aws slows K m_:b.....u awls R
Gk 5l s opls (asls el bediged e
8,5 )8 )y 0590 25 90
R
H = Z pilnp;
i=1

bi =

=|3

Ol )5y W95 (59T o g (LS ,SII Y IS

34l yd e A sl (25 S FF ggexs |
Olinsy had )o adye Voog 50l o a3 (lls
Jate Joore S Sy Loy o 025 50 .28 4y plosll
o ¥ ey b g dibhie oo plp g0 Job 4 ok @
28 oo plomil 4 Bo Yo L e g by

bz 0ad by gloysi (yg,9 5l oads s (B0 5 0L 3]
Sad ine ololid glaads 5l solizul b 5 (g3l
S oolizl b w355 2 o5 5 JS sk 5 (Coad, 2019)
Se S8 L g3l gyl So B b (g g S
B 51aS alap ) (4550 e 9 Wd(o0 s S0l 0 5
oald dalol 1o .050 5 Cud Wogs ouud oolel jelaie (pl (sl y
L laosls o5 Sl 5 9d 09031 b Lol ly (oSen Lo
285 58 oy 9550 B el By S alsS (50


http://dx.doi.org/10.22034/jair.12.4.61
http://jair.gonbad.ac.ir/article-1-816-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-01-29 ]

[ DOI: 10.22034/jair.12.4.61 ]

~Katsuwonus pelamis (laiue j990 Blo (o Esls Job 9 (333 ~Jab akal, (Job Slglyd o)y

5 @bl v 5 asz jshiie 4 285 I8 L)
Primer 4 SPSS Excel I3l o5 51 ledbl (5,90,5

O oolaiw!
|y

FYO (9 98 faghsS 710 ¢ 225 K L FY ggomms )0
Ot by per wds Jolsw Sl e SelS
Y sy o S (i, S 51k ol (ol
sl ,g5 LAA jo g ol 4565 ;o w3l g o0g J 17
4 obnl gl 5l aiss Ve Jold gl ae N e+ 0 gobeo
ol Hl8,5 ol S laygs yd 0,50k VOV 59
Oliwgy o lale Jolds so (slaisS S 5 a5 wivg,

NN SORT IS

ni =\ 4H5—uyta ua>l~a )Lxﬁ.c H’ J}A)S u.g“ ) as
S PiT 1 cdigas y0 ol,80 slass ST N caisS ol 3l olaws

Al e aigS 5load <l ol 8l
One-way ) ab)laSy (wills @i osasl 5l o
e gy Gt Jead e oad DLk slayg
50 50 Ao e duslie Cga ol solaul 10 gl
A 0olatul 70 (5 lole mhaws jo t ygel 5l hes il
i Slp s dre oS 5 adllas jlate 4 (izren
3 e alis poe Jghue aigS plas oSl o
O Sras (Clark, 1957) o ool pors (yg0j]
ool bl lygs ;o el do slaaisS Slasl g (3es

Sy50 10 a3 (pe ol (Ko (15051 3,k

o g

ELBH)
7

S
Olwgy
Yy

235 6y 50 e S (419,55l g5 50 e o ) T o y0 ¥ S

B mShs mau g Bkt MK moins mdiess BN makts pas Sy
fee
Yo
Yoo
Yo
| £
AR
Yoo
e
. 3 - |!3 % B |.:§ ..... i 5 lj..l. 5 7
IR L T I
R L 318 3R
9 b 9 k]
e ol b olowaj

Ao Jgd 50 (53T 58 (Slgly a0y 5 B3l 597 (8131 42 00d g 3l 1T SIS (5eilin ol oF S

ﬂ


http://dx.doi.org/10.22034/jair.12.4.61
http://jair.gonbad.ac.ir/article-1-816-en.html

[ 62-T0-920z uo JrJepequobirel wo.j pspeojumoq ] [TovzT 1elyeoze ot (10a ]


http://dx.doi.org/10.22034/jair.12.4.61
http://jair.gonbad.ac.ir/article-1-816-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-01-29 ]

[ DOI: 10.22034/jair.12.4.61 |

(LS 3 o155 gals) 535 by (B wgia (310,5 pw (G0luo (Gl yg5 5o oud jlid,5 (4Ll Coridg

&S 2bbasE (obss auglin) yrapws 5JUT 5l oolaial |
390 Wlos )5 slwl ape oS 5 po 1) alis pae (i

9 ke Jad e o Slasl aslie (85 18 o) p
S5 oo AL e ao s YEIOF S ols (lis lils

5 ke Jad yo el atie ¥ SS Sl aS (g, ghiles
sloyg g oad smo bl (i Gl Jead
Sz > 9 55en G (nl 5o 45 09b o0 oaaline Gl 5
“ab o aad e olaiBl 095 4 &) Olis (S
G2l stz g5 BB (e sl 0l 5l 5 Ol Lo

OV Jgao) aasls alas pae ol jo 1y a8 Lo o i b oo
QLS gLl 1535 5L 58 50 Ll 9 5ler Juad (e dmo Sl A lio 1) Jgur
I o2 Syl 2 pae o &Sl Gliee S dlans (5 Siles g do dlaad . Sle wgS ol
1 aes i

YA/AA YA/AA \IY Vb s2lesl8

DOIFY YO/OA YA e & bl

VYN ¥ VEIEA Y/EY AINY Siz >

AA[« - VOINE Y/¥Y /0 5

ARVAR ARTAR o/ /b Js

aS oy lad liae g )l el o dwo dlass auolio
Jad 90 ol ds oS 5 o wliad pac a0 VF/00
9 2b)s oaiy (2Ll (2l Xl sladisS o)l 59>
alas pae Gliee cnl o 1) <8l i Sz 5

as ols las sl g sl Jad G oo anglie
Jad 90 (pl o oS g wlis sae wo s FYN YT

_&Aﬂ) 9 LS’»L»’«)O odj).; eliL:S “5)b915 ‘SLDAJ; .»))l») 09?5
il alas pas e ol o 1 &8 L o e oalo

(Y Jgaz) acils (Y Jguz)
ObadS” el )35 5k 33 5 5l 9 Hke Jad Gt dwo Slati Ay lio 1Y Jgur
(R pas o ES)lie Glie Gl dee ohel (:S0le e S Slael (S0l g5 ol
1oalas
VAIVA VANNA <100 oJe e
Y¥/vY VPIOF AR o LS
Fa/vYy VEO) <Y oJe by oain
#YIVE VEI0) < Y'Y ol ol Ko
YZIA- Y% /e Y/ 2l
AQ/-Q \Y/YA N Vo 2legls
¥y A ol 1D Js
Ol bl (GOT 335 (6l 30 30 i 9 )l Lad (s S SNt Ay i Y Jgur
1 res Syl pae 50 &S i Gl o Sl (Sl M S Sl (Sl S
/oales Ol
ARYING ARYINg AN o ol K&
OV/IVD ARTAR Y0 Vb 2legls
SAIfS VEIVY ¥ e iy oain
Ya/AY VY YIAD AINY Sz >
A#/54 SIAF " o LS
av/vy 2103 ARYANA V0 550
avIvo Y0¥ <Y /b Jis
A


http://dx.doi.org/10.22034/jair.12.4.61
http://jair.gonbad.ac.ir/article-1-816-en.html

[ 62-T0-920z uo JrJepequobirel wo.j pspeojumoq ] [TovzT 1elyeoze ot (10a ]


http://dx.doi.org/10.22034/jair.12.4.61
http://jair.gonbad.ac.ir/article-1-816-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-01-29 ]

[ DOI: 10.22034/jair.12.4.61 |

(LS 3 o155 gals) 535 by (B wgia (310,5 pw (G0luo (Gl yg5 5o oud jlid,5 (4Ll Coridg

aly Hlas e g ol Jad o dus dlass 4o lio
Jad 90 ol dwo oS 5 s Ll pas 2o 0 YY/FY oS
9i:.n eLsmLcjlf sksbl.cgiw ¢6)L)5L> 6L‘°4-’5f .»))‘O 0?5
pac (e cpl jo 1y Sl cp i (b0 ek g
(B Jgaz) asls aslis

aS olo las 5ol g bl lad s dus Slass aslas
Jad 90 (pl b oS 5 o wlid pae a0 YV/FY
(P (ol sy LS slbaiss oyl ey
Olme el yo 1) a8 jlie op i Sz 5 9 (bl

ObiwndS (bl 35 6l 3o 30 sl 9 (bl Juad (pu dumo Slued’ duws o :F Jgu

1 gmezd Sl pae 0 &S lie Gl b dee Sl (S0l Seo Slaw xSk 455 el
/. ales obiwls

Y. 5Y Y- /5Y AR} ol 5
YAV YAI- A .Yy o b yd oy
OFIVA YAI- A - ¥y o oo Kb
yYioY VOIVA o “IYA bl
AYIAR VYTV < IAA YIEY Sz
NIy FIAA <100 -IYA skl
a%/Aq oY Y100 Y/fY X

Obadls bl (335 5Ly 30 Gl 9 (Ll Juad oy doo Slond’ dug lio 10 Jgu

1 me (Slgl5 pae > &8l Gl Seo slas Sike o Slas (il w5 b
/. als ) O

YYIOA YYIOA o -IYA soksl>
FYITE VAIVE -IVO o ol K
OFIAY VE/OY Y/o VIV salegls
FYIEA Vi8N VAUTD Y/fY Ko
YYIVE VeIV N o b yd oy
ASINY AIYQ VIAD YIEY Sz
aviss yioY -I¥ o Jus

pae Glie (pl o1y a8 lie (b oz 5 9 by
(F Jgaz) ausle alas

aS ol flas Gl g b had o do Slass aslas
Jad 90 cpl o oS 5 o Alad pae do e YA/OY
oXiy o plojle KL (s bsls slaaiss ols s>

OLadS bl )35 Gl )0 30 lime) 9 Jusly Juad (o duo Olasd’ duuy U :F Jgu

I sz Syl A pae o &S lin Glyee RWEIORE R <10 b o olaw (1 Silee w55 ol
1oales Ol

YY/ay YY/ay ol BN LT
fY/V- YAIYA LA -/F¥ LS
7eIAY YAINF VYO ol 2lo,le
VYV VI/AE Y LY s sy
Vany VI-Y VIAD “IAA iz s
INdAG4 £1aA A\ \7A 2legls
ay/6a O/AY AN < IYY ol K&

a0l 2Ll e o Gl s lie (2 SSls ol
MLM w‘ 0 oolo ULMA-’ () Ji..u ).b J}.AS &»S.DJ

b e 2 el 4 as Gl aS ol lis b .Sl

S e 99 e do oS 5 aS ol lad bl yiores
P>'/'()) \))‘.\3 d)loLl.bo uaL&u 6‘MLA 9
(X2= VY F/AY


http://dx.doi.org/10.22034/jair.12.4.61
http://jair.gonbad.ac.ir/article-1-816-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-01-29 ]

[ DOI: 10.22034/jair.12.4.61 ]

~Katsuwonus pelamis (laiue j990 Blo (o Esls Job 9 (333 ~Jab akal, (Job Slglyd o)y

S0 Jad aw o Iy (P<e-0) casls &, lolize YIVAY) oo (g loline Ozl Calidee Jgad pu 00
(P>41-0) calas 5 lobae M s oyl ie (uSiles 38 dee e pyeS &S Ojg0 cpo (P<e/e0: F=
NS Jgad plo b 4 sl Conds lasls b
VAN a
A - T
3 a
\.: Y4
Vo
2 a
= w0 4
)
LRSS
3 Y -
\4 VAR
= b
AR
i C dd
e S s e
OldS Ll 535 Sl yd 5o Jguad SUSE 4 0 U5 Hg 2 13 4 Ao Sl dungllo 1B S
FUY o aspl 00e YO+ dg0 tole ¥ 5l aS tons —4568 olaws g byo 4o 488 (g Baile ley S oy alaly
YY/o¥ sgamole £ 51 jiin g sl sae YV/VY sgax ol odnlive (5 loline M| Ll s jo 00l LB S slo
(F S s sl sae b e, sl a4 s slaws (1Sl (P>4/40) wis
a
Y. -
3 a °
9, Yo -

05 A Ll 4 des Sl
L

Y 5l S LB o5l i

b 53 58 8Nk Db ke

OldS il 535 b33 53 gl so (5 B wke ploj ok (wlwl 2 59 & (6131 & do Slaad (ke # Yo

O Sloline DgliS oad Al () £985 aSld 55 (R reS g sl Jab 50 SIS 58 (n fidn
(P<-/-0) slo oo Hlid (g)lo p diges Jguad Oz (Y Jaaz) o I oavline )l Jad jo glassS

OwdS (bl 535 530 53 (6,10 5 digad Alizo Jguad (00 Al (Juwj £955 o 2L Y Jgux

Oliwey b Obnsls Ol Jad | jasls

q A IA) IA) 6‘ 4.3; sbe

TANARE gy ® VIYAAR <vo-P g - ogle
ﬂ


http://dx.doi.org/10.22034/jair.12.4.61
http://jair.gonbad.ac.ir/article-1-816-en.html

[ 62-T0-920z uo JrJepequobirel wo.j pspeojumoq ] [TovzT 1elyeoze ot (10a ]


http://dx.doi.org/10.22034/jair.12.4.61
http://jair.gonbad.ac.ir/article-1-816-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-01-29 ]

[ DOI: 10.22034/jair.12.4.61 |

Katsuwonus pelamis i y95n oalo micr & s J5b 3 339 - Job alat (o 5153 (gm0

ol 8l g0 o sl W aws slaw Sl (P>4/40)
oo £ U Y o cspl oae YO sga ole ¥ 5l eSS
YY/¥ oga> tole & 5 jiin g sl sae YVIVY sq0>
9 Masompour g.é>5 b jlaie ool 5l aS og g3l sae
or 0 G sgba wilies g (1TAY) Gl

=

50 0l by gl ygr 5l calidee Joad jo ao oSS
Fo ) e (i Sz g 2l b (oole o
as (\YAY) L, Ken 5 Masompour a5 jo 095 so
Dolds w ploxil Glhaisle bl e3gazms 9 535 5Ly 5
40,10 09z g adllas g0l vis S5 0 (oLl
oo 3 Masompour asllas oo oS 5 a5 (glassS
g b as cul ooy st ol 5 ol S5 (VYY)
Om Sololine Dols phuisle Gliul dibaie ¥ (o) 4
san s andl oo aila sgg sblie l des oS 5
JRCTIR SPPS TP ST PREIR RPPURRL P PP
508359 55 Slale do 4 & ol ol o ouls s,
S ol lrs g Jleb e 45 Sl e
Ol £ 9 Qlmgp s lg>ad slaaiss |, ludl aro
.(Akiyama et al., 2007; Pawson, 2003) ¢ 0 Jolis
sl Olleo oad by slaygs aSul (I (55 s
SaasT Sy o el adlate > Sl b 5 6
A ool jlaS 00,87 65kgl5 lale az alex 5 (L

el 00 bl (ol g3 4 dsas el

S e |

EFERENCES

Al-Masrooria, H., Al-Oufia, H., Mcllwaina, J.
L. and McLean, E. 2004. Catches of lost fish
traps (ghost fishing) from fishing grounds
near Muscat, Sultanate of Oman. Fisheries
Research 69: 407-414.

Baeta, F., C., and M.J.C.H. 2008 Trammel nets’
ghost fishing off the Portuguese central
coast, Fisheries Research, 1-17.

Bihamta M. and Zarechahkoei M. A. 1991.
Principles of Statistics in Natural Resources
Science. Tehran University Publication. 300
pp. (in Persian)

A

S5 ez g ey | F
Gy adlaie ;o 0ald by slaygi (o) 2 4 BoboS (0l o
s Masompour g.dsu o o asly 5 by
0b alil olaile il adg> 45 a5 (VYFAY) oS
VA 390> 555 feoghS Vo /8 2Lk g (a5, L VPV L
Bl igs Ve bt ol dee S 5 g 09 JB T ooy
—5 5 Ll .(Masompour etal., 2018) g b0 0 5 g
Jols by oin g (ole 2 odle ol Gl o0 wo
Jodo a5 cal o0 Koz 2 5 5K ol liwg e

cly o wile dihie o5 Luylid 5 o8 Ges ]
IS e J51s 50 LT (28 98 5 e 50 498 Cennitd
logSn 5 LSz 5 olid Slogzge (S n slp g o0l
LT i el g onds oS5 olfalsy yolss ol Lyl
o0l 2Lk e o Gl 4 so Glie ke (B
Om 03 (b3l H85 2 Sl 4 de Gliee a5 ols LA
F= YIYAY) o)ls (o boline (D3] Cilizes Jgud
b 55 0o e CyieS 45 Oyso oy (P<+ /¢ O
Slime el 0 Jad aw s Jg (P</-0) il
Sl b (P>+/+0) coslai g loline B oo
5 Ol 3 L laygi (e e lawgi 8,5 )90
) Jomly Glesl 4ol o iy 65518 by Sk
DS 0 518 e 59y b oad Syop dilaie yin 4 g
o 5o Jle sl p a5 (Brown and Macfadyen, 2007)
e onh by 5 8,5 e slaygs by OB el
Hayse et al., ) wgd adly Ol mhaw 4 Sooj el
S,g yieS zd ao JJo .(1993; Kaiser et al., 1996
ool diwg Judo 4 Yl YL Gleel o ond o,
Ol Gl US55 9 Y 5 US 50 00d sbae deaeir
Jodo @ Vaxal (52055 (om0 E9d9e 90 50 WL,
See sy g ol s Okl Szl LB Ll
5,8 SNk b 5 Vb Jds 4 %3 5 2l
Slogrse by 5 sladeiz g ey, Gud ate
P 4 odi
5L 5o 8 Bk ploy S o alaily 0gdln
Sg lolias ZLuil s jo 0ud LB T slaassS olows


http://dx.doi.org/10.22034/jair.12.4.61
http://jair.gonbad.ac.ir/article-1-816-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-01-29 ]

[ DOI: 10.22034/jair.12.4.61 |

(OLioS 9 (55 gals) 535 6L yd (B Cgir 310,5 pw (3Luo (5l yg5 50 oo L3 )5 (4L T Cumig

Kaiser, M.J., Bullimore, B., Newman, P., Lock,
K., Gilbert, S., 1996. Catches in ‘ghost
fishing’ set nets. Mar. Ecol. Prog. Ser. 145,
11-16.
https://doi.org/10.3354/meps145011.

Macfadyen, G., Huntington, T., Cappell, R.
2009. Abandoned, lost or otherwise
discarded
fishing gear. UNEP Regional Seas Reports
and Studies No. 185; FAO Fisheries and
Agquaculture Technical Paper, No. 523.
Rome

Masompour Y., Gorgin S., Pighambari S. Y.,
Karimzadeh Gh. Babanejad M. Eighani M.
2018. The impact of ghost fishing on catch
rate and composition in the southern
Caspian Sea. Marine Pollution Bulletin 135:
534-539.

Matsuoka, T., Nakashima, T., Nagasawa, N.
2005. A review of ghost fishing: Scientific
approaches to evaluation and solutions.
Fisheries Science 71:691-702.
https://doi.org/10.1111/j.1444-
2906.2005.01019

Richardson K., Gunn R., Wilcox Ch., Hardesty
B. D. 2018. Understanding causes of gear
loss provides a sound basis for fisheries
management. Marine Policy 96: 278-284.
https://doi.org/10.1016/j.marpol.2018.02.02
1

Richardson, K., Hardesty, B., Wilcox, C. 2019.
Estimates of fishing gear loss rates at a
global scale: A literature review and meta-
analysis. Fish. Fish. 20, 1218-1231.
https://doi.org/10.1111/faf.12407

Stelfox, M., Hudgins, J., Sweet, M., 2016. A

review of ghost gear entanglement amongst
marine mammals, reptiles and
elasmobranchs. Mar. Pollut. Bull. 111 (1-2),
6-17.
https://doi.org/10.1016/j.marpolbul.2016.06
.034.

Bilkovic, D., Havens, K., Stanhope, D.,
Angstadt, K. 2014. Derelict fishing gear in
Chesapeake Bay, Virginia: Spatial patterns
and implications for marine fauna. Marine
Pollution Bulletin. 80, 114-123. DOI:
10.1016/j.marpolbul.2014.01.034

Brown, J. and Macfadyen, G. 2007. Ghost
fishing in European waters: Impacts and
management responses. Marine Policy 31:
488-504.

Butler, C. B. and Matthews, T. R. 2015. Effects
of ghost fishing lobster traps in the Florida
Keys. ICES Journal of Marine Science, 72
(Supplement 1), 185-198.

Coad, B.W., 2019.
http://www.briancoad.com/species%?20acco
unts/Keys%20new.htm

Erzini, K., Monteiro, C.C., Ribeiro, J., Santos,

M.N., Gaspar, M., Monteiro, P., Borges,
T.C,
1997. An experimental study of gill net and
trammel net ‘ghost fishing’ off the
Algarve (southern Portugal). Mar. Ecol.
Prog. Ser. 158, 257-265.
https://doi.org/10.3354/meps158257.

Gilardi, K. V. K., Bremer D. C., June J. A,
Antonelis K., Broadhurst G., Cowan T.
2010. Marine species mortality in derelict
fishing nets in Puget Sound, WA and the
cost/benefits of derelict net removal. Marine
Pollution Bulletin 60: 376-382
https://doi.org/10.1016/j.marpolbul.2009.10
016

Gilman, E., Musyl, M., Suuronen, P,
Chaloupka, M., Gorgin, S., Wilson, J.,
Kuczensk, B. 2021. Highest risk abandoned,
lost and discarded fishing gear. Scientific
Reports 11:7195. DOI: 10.1038/s41598-
021-86123-3

Guardian Web site. 2015. Hidden problem of
'ghost gear": the abandoned fishing nets
clogging up oceans.
https://www.theguardian.com/sustainable-
business/2015/sep/10/fishing-industry-
vows-to-tackle-wildlife-deaths-from-ghost-
gear.

:adlilody obciwl g

Sl (Fr wsiz O0)5 pe ol Sla iy 0ud 18,5 (il Candy B perplil s sgpegans 1§ o b e Sl ol GeliS (0SS

AV ENT AFT L Gugglianss ollailo g0 )5 (ol ale slagiogs 4 a5 (LiesS 5 (B 5 k) 5>
Gorgin S., Gilman E., Ighani M., Farkhondeh G., Masompour Y., Ebrahimi F., The condition of aquatic
animals entangled in derelict fishing gears in the southeast Caspian Sea (Gorgan Bay and Gomishan). Journal
of Applied Ichthyological Research, University of Gonbad Kavous. 2024, 12(4): 01-12.



http://www.briancoad.com/species%20accounts/Keys%20new.htm
http://www.briancoad.com/species%20accounts/Keys%20new.htm
https://doi.org/10.3354/meps158257
https://doi.org/10.1016/j.marpolbul.2009.10.016
https://doi.org/10.1016/j.marpolbul.2009.10.016
https://www.theguardian.com/sustainable-business/2015/sep/10/fishing-industry-vows-to-tackle-wildlife-deaths-from-ghost-gear
https://www.theguardian.com/sustainable-business/2015/sep/10/fishing-industry-vows-to-tackle-wildlife-deaths-from-ghost-gear
https://www.theguardian.com/sustainable-business/2015/sep/10/fishing-industry-vows-to-tackle-wildlife-deaths-from-ghost-gear
https://www.theguardian.com/sustainable-business/2015/sep/10/fishing-industry-vows-to-tackle-wildlife-deaths-from-ghost-gear
https://doi.org/10.3354/meps145011
https://doi.org/10.1111/j.1444-2906.2005.01019.x
https://doi.org/10.1111/j.1444-2906.2005.01019.x
https://doi.org/10.1111/j.1444-2906.2005.01019.x
https://doi.org/10.1016/j.marpol.2018.02.021
https://doi.org/10.1016/j.marpol.2018.02.021
https://doi.org/10.1016/j.marpolbul.2016.06.034
https://doi.org/10.1016/j.marpolbul.2016.06.034
http://dx.doi.org/10.22034/jair.12.4.61
http://jair.gonbad.ac.ir/article-1-816-en.html

[ 62-T0-920z uo JrJepequobirel wo.j pspeojumoq ] [TovzT 1elyeoze ot (10a ]


http://dx.doi.org/10.22034/jair.12.4.61
http://jair.gonbad.ac.ir/article-1-816-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-01-29 ]

[ DOI: 10.22034/jair.12.4.61 |

Journal of Applied Ichthyological Research Vol. 12, No 4, 01-12

Print ISSN: 2423-6349
Journal homepage: http://jair.gonbad.ac.ir

The condition of aquatic animals entangled in derelict fishing gears in the southeast

Caspian Sea (Gorgan Bay and Gomishan)

Gorgin S*"., Gilman EZ2., Ighani M3., Farkhondeh G*., Masompour Y3, Ebrahimi F3.

tAcademic member of Fishing and Exploitation Department, College of Fisheries and Environment, Gorgan University of

Agricultural Sciences and Natural Resources, Gorgan, Iran
corresponding author: sgorgin@gau.ac.ir
2The Safina Center, USA,

3Postgraduate of Fishing and Exploitation Department, College of Fisheries and Environment, Gorgan University of

Agricultural Sciences and Natural Resources, Gorgan, Iran
4Gilan Province Fisheries Organization

Type:
Original Research Paper

Paper History:

Received: 10-05-2023
Accepted: 13-08- 2023

Corresponding author:

Gorgin S. Fishing and Exploitation
Department, College of Fisheries and
Environment, Gorgan University of
Agricultural  Sciences and Natural
Resources, Gorgan, Iran

Email: sgorgin@gau.ac.ir

Abstract

Fishing gears are often lost or drift away in the sea due to various factors such as adverse
weather conditions, storms, collisions with hard objects and other vessels, among
others. They can still retain the ability to catch various fish species and other aquatic
organisms. Due to the lack of sufficient information regarding abandoned gears in the
waters of Golestan Province, a study was conducted to investigate the status of lost
fishing gears and the marine life trapped within them in the southeastern regions of the
Caspian Sea, from spring to winter 2019. Over 44 sampling and anchoring rounds,
abandoned fishing gears in the study area were collected, resulting in a total of
approximately 5.6 kilometers of nets weighing 425 kilograms. Ultimately, 1,005
aquatic organisms representing 10 species, weighing a total of 15.7 kilograms, were
found entangled in the nets. The catch composition (by numerical percentage)
comprised 25% fish, 73% crustaceans (shrimp and crabs), and 1% birds. Additionally,
analysis of the results revealed that the CPUE (Catch Per Unit Effort) in drifting nets
was lowest in summer and showed a statistically significant difference compared to
other seasons (p < 0.05).
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