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

[ DOI: 10.22034/jair.9.1.21 ]

m S35 (bl o sl iR g sy 4wl

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

53919 9 Sl ip gl 5139
99l S olRiits

d © 3332 30 (Blo oS o> I Pl skl 03 guse 18 Yl (Job (gl )3 &3 395 9 W0 S 3 i ) E gl (w3

o) Tl

Toloyd iy d SU S Jamw) o (g oty gy o ¢ S| (o yo

Olpl 8,5 (85 k_;v.,.,Ja wle g &yl pole ol8isls ey Jaismo g M 0aSiily (M 05;\

59 99 L e T A8 Y
9.y ‘L;?.}%.)% 9, M)‘ oKiils

oS>

g

B39 3w S sy £955 1 (FAD) (oo 0uiiS gazr 513l 1 piiasl 530 (cusypp Bt b iz
3% Gylo paiged Glidos .ol plnil i 05052 )0 (s GLb 9 O sroliuwe ;3 bl (Job (Jlgl,
23 FAD due 90,085 Wjgo plon g Ligw 032 (m Jolue 50 5wl g )l Juad 90 50 WA JLo
Sy Eg Sl (AIBHL slaigS SUE Bl Jold () g9 (a3l Bl e old 052
9P @i 9 de IS (aed 9 sy (SEIPSS (ELL 9 (g Cadl (Bl Pugmgils
b 9 5l Jad 99 (o 9 FAD jga0 puc g jpde dilio 99 (9 48,5 1,8 dwlo 390 gllo (Job
0L ypoms LI LFAD jga2 pus g jgas allin 93 (m dwo oS 5 A lio (28,5 51,8 Lo 390
Cbyd e 93 9 Sl 3 w23le5 295 (Blo pd (Wl )5 SULE WSy olas gyl AigS Foas ol
99 (i e oS i Al (piored (Aidgr do (6908 a5 )0 wlld pus woyd VA/LY Slml Jehume
9 lad)y PO w5195 ((Blo yed (Blo 4 (L0 il g o295 WigS F AT Ol LIS jub g ke Jad
LagS plod (Job Slslyd & jg Wsg: do (630 uS y )0 AL pus wo )3 ATIVY Sl Jghous pusiuw
sl plai .(p<0.05) culls (5,1 Sxo M| FAD 8429 puc g 9929 dilain 90 oy (s 32 4)
o (9 -(P<0.05) 595 o131 diilaio 1 oS FAD 3929 adilain 10 (5)l0 %0 yabods ouid dulino (Siums § €93
(ke a (p>0.05) wis sunlive ol drwlre £33 b (pSLE 15 G518 (o Wl sl g ke Jouad
aly gy o) g9 23yl sl oo BT 1) e Codlé Sguzmo ladigS Slusi FAD 5929 ailais 9
9 LaisS m (Sjglsst Gbliyl & (pliwws sy g Hlal drwgl glacaulow Slul sly £955 s psLE

bl o0 67930 sl piamgST O ySlos

slS sloojly
i3 0052 FAD ((Jgb Slglyd oo S () E 95

o g4
Jeel (cipg5

:dlio azesw U

81 0/+ A szl
ENYIVO iy
DOI:10.22034/jair.9.1.21

Ao Jghumo okimn 53

5 O 00SLils (I 09,5 (S ek gy dus
b b 5 655l pole LKA eny; Lo
IRl S B S

sypaighambari@yahoo.com  : L

doado | )

.Jennings and Reynolds, 2000) ol oo dilie o s
S52g0 slrosls g asllas Bus 4 Sy Slun) £95 (s Sl
erls ol golio GW 4 Sy Dby glagS sle o)l
4355 ales o3l S Egeme 5 sniind sladisS slaws oS 5 G L
Sl lass Sy gl Sszrse bt slaws Sily asls ol Canls
STy g laigS lie oo las g pild (aSli abl s (e
olawi sas@olid g aFlh sl Comez Hle yo ol
Ve Loy Los yubpm 50 5525 YA Sga> ceall Jlgls b slaasss
e B weldl 0 (FAD) ol ouS —pez l5l doe e
YYY 050> yea> S sbas (Freon and Dagorn, 2000) wles S

085) SlapucslS )] o pled ol flgieds lgi o 1) () 95
bS] €55 5 SIS m (slOe5 9,0 95 Jold a5 el
ey E95 sasSIl (Rl 938l 5, 5L (Gatson, 2000) ssi e
(Devictor et al., 2010) sgi o (wlas! Soiay bl ) 3o
SlaawdlS Bl a5l g5 S Bi> b soleo 5 we
&5 Slgior LasS G (SojelssT Lalg) ;eti L L g Al Jobo
plas Blgiisns ool Sy gz b Lo wams 8 pbieos 1) (a;
Sals 05 wyp 1) peewsST S (S g9 slaass
=P & b () g5 5l (Golite laar by il
E5S S AR el 0 008y JoSe a3l iz aesle

995 aS olisls | \f.. ©

V) AT ) oo w500, wlis ol sloing s 4 pis


http://dx.doi.org/10.22034/jair.9.1.21
http://jair.gonbad.ac.ir/article-1-513-en.html

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

[ DOI: 10.22034/jair.9.1.21 ]

3502 g (5 oty

02315 (b Pl sy} &y | W

g od supdey L SLLL 5 Sl w035 5 Sels LFAD i
Blol g 0ozl 2 4 b og 5l vl e (S Joa 1Y
ok b als adlal (sae A FAD 12) 4490 03 VF £g0me 0 00,5
2 59y S Dygods (6,0 paiges 00,5 Lia> Ol mlaw o LFAD
plil QLT golbs o goloo BB Y LY lawy (axia 0 )L Y) sl
S ololes g gws ol g OB calaiul 550 deo g, Al oo
wdls 13 Ol o 3B Canw SO 1) denb 5 OB ol enay Y
a4 s bl ¥ ad o jsales dasb Gy ol &S5 K
Slasi wpe ploy e Jold spo Sledlbsl wiaiS o 3B J5lb
@ 2l IS Job g (2b)s fw ;2 50 &5 g9 sl seo (2L
250,85 s LFAD J1 osgasme 5l 2,5 g 5l oogame ,o SS&s

5 Bl 11y s 030 o8 5 5 i 5L o
Ol 3l Sl il i o goue Jlade ax ja 000 oo &)l laasgT
GlieS slé aslis abl o 5 sf g Blday ol d a5 el
10,5 o0 drlne 5 Jga )8 G5k 5l AB e

_ -
Ln (N)

J5 ol = S (@B, ety = Dmg «Jgeyd opl j0 oS
Al oo aieS IS gl = N daasss

Shannon and Weaver, ) ,pq g o9l lawg asls ol

mg

Ol 1y ety oal sl o sty 4 5k sl sl (1949
Ol oobel yols 138 ealainl 5 50 45T b g iz coolgils o o
dxal> S 3l Bolal Ojgoas ol 8l aS cl cplp B8 el
50 Gloanles il laisS oled g ol (5l0 paiged S5 b
oaups i ail el jasld goue Jaie jaix » aiies dsel>
D5 S LS Aged jo &S (g )0 el (Sl £95 OO by
ol Sl g og anles as ply wsls ol ol atils gl
oarle cpl je il 4T S 4 Gl 08 a5 el Sl
5 e S 0 g ogd e Bl aule (o oo b Ll s
. _ = . .
H = _I';_zlPLIDgPL
oo il ol 8l s PiT T caigos o ol Bl olaas JS' N caioS ol 3
Abl oo 4565
Jist e |y el cpl (Simpson, 1949) jgucopw
le pl oy e wleads Gl Bolal jeloay a5 aieS g0 ajlis
09 Carex Syl Bolal jsbay a5 (60,8 g0 s e lid
Bl 43S G 4 a5 ols Jlisl ojlail ax U gl o 00niS
Eloizl £4i5 il Y aig8 G & 0,8 50 3l Jlaix| azsliz aiil
Saiss slp 1) oS 4z el cpl el ol odd (g lo paiges
2l Gl hcwl s Jaare sladiss (glp 1) (oYb az 0 5 SlaS
IS g o 0olatnl 1D ugSae b g 1-D oS JSha yins
Syl JBal plos o yo |y ol o yies ] GugSae

slob o jo jolis slul GBlibl jo oolgils AF 4 3laie lals 5l a5eS
£55 i sly il S lsisar FAD 5l wlad o e
Addis et al., 2006; Gaertner et ) sgs oo oolatwl Hlale sws;
mimed g plate dw oS5 S FAD bl e (al., 2008
(Nelson, 2003) ;jguds .0xdl oo 35! olo Jsbo 4y atusly (ST,
979 45 L85 amil g Ll p () €95 2 FAD Jlow) a0
IR bess 1) ke glaisS sLié g ) 95 Wlgs oo FAD
obale s o35 aslllae L (Gaertner et al., 2008) 5,15 .aao
GLFAD GlLLl 5wl aess hale glyl 5l oolgils 1V Jslas
Deudero et al., ) g,0ls0 5 asdS ,o ais,S )15 1, sl
sl 3 Spdh plole ln |y (st 95 slagasls 5 (1999
A0 ,S dwle dl 0w

M g, b i op3 dolo slacs] (o blas Jol> )
iy adlas ol plol 51 Bas 055l co dpo 4 s Sl
S5 sy 55 p (FAD) gale saisSge Jl3l il b
s Sl 5 0B laelSis 13 plabe sk Jsl3 i 5 e
sl e pald (Simjegs a3ls T oog @238 i o
5 Ogmpor Sadle (Ll G el (Slaees (aSlh (B L
sypa dblaie 95y g a8)S )8 dule )90 gly (318, a3l
8,5 8 anglie 3590 5l g e Jad 99 o 9 FAD j90> pue 4
dibaie 90 o 5o Olale (Jsbo (SlglS @98 g e oS 5 nizeen
2 dalio (g0 paiged Joad (5 S1ai 3590

b gy 9 0lge | ¥
oo sl 3 e b 33 5 VTAD o 5 s o paises Slelac
Sy90 a2 g Lgw 052 G JolBos 0 LFAD sl cs 8
5 lo o sy Ul 5l hle ) alols ;5 WFAD il .cd 5
5 42,0 Y2 LFAD |l sl Coxdse .85 plxl (550 VO Gos jo
D51 (S Job 4580 OF 5 a>,0 00 5 Jlos e asds T

Oopesd 5o Sl baadl il ol (Soop 0 LRFAD
S ) FAD 5,8 )5 i 55 do il Sz ot
VIO 0 VB olal jo gl V jhad 4y 03led8 iz 5l (658 sz e
G Pl b ooz ler wd adle 256l N0 (9 4 e
Jsb b Jate 0 SolS Ve (5g 4 gl 0 S V7 o )led Gl
Sl o bl ad s ki, il Ges Job plp V0 S Gl
38 Yo 4y ame wsz ez 2 0gdi 000tS Ol 5 4 FAD b
b ol b bag ol Ve o,lels PVC (sas b as ;0 0) ws
odndsn S ooz ler wad Jate 0oz ler 4V o)led Hlogn
sz Sl glas, wlsy 5o S Glb a5 0l Jesies 55
Slge cpizred g ool il FAD ok o 0l Gla)l Jexins
Lo 5 Vs pae (sl Jols pge bl 33 5 g o] il
g Bl g 055 9

Nl Jeaio mge V7 ojleds gy b olbs dlwgay FAD 40
3o oSG 3gu> 09 s B0 dga> 0S5 I FAD g0 alols


http://dx.doi.org/10.22034/jair.9.1.21
http://jair.gonbad.ac.ir/article-1-513-en.html

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

[ DOI: 10.22034/jair.9.1.21 ]

Yo |

b (S5l 29595 9 do S i S ) E 9 (i p

D9 o ooliiwl (gilal dnel> g3 (5,0 paiges lads 398 plp
Excel ,l38le 5 51 ledbl 5,510)5 5 s5lel Julos 5 4528 jslatens
Usias 1aisS alaS a5 oyl s aseides (sl b ooliczl SPSS
(Clarke, 1993) o solitul joww (5050 5l coiiwn alis sae
R85 5l sl b o 09051 5 (o 55 slagaslis plos

@b | ¥

3 4 Y g oolgle Ve a4 Bleie ole dsdad VYPY goome o
ashis yo Jlglyd Llod 51V Jgaz) ol saslive oid 05> sbol
5 Jyore D (oone soale WS 4w e Jab )3 FAD sg2y
5o ol LSai 1) ae ggemme )0 AT s50n las Clio o5
dw |y deo ggemme 3l ao,e AD ol Jad o FAD o429 ddhie
dilaie ;0 adios Jold puSins 5 (Jgere 60 (Jyone jgele g8
(Jyore Hoele 455w 50l g e Jad 93 2 0 FAD 5 90
) dpe ggeme 5l aoy0 Froga> CuiyfeS lghe g (Jgere s ®
dsls S

5 .7
1-D=1- (25:1 pL)
il e 4358 o3l slaws NE =1 g laassS slaas
oolainl w398 bl Laslis b sly asls 51 Sg35U wlas (ol
2 Gl glaaiss 1ol ples Jlgly8 5 mjes oS (89 g o
“ e Al asll &5 05 (i e Al Falie diged
N I R N
aler oo yho Cawds Lazlh opl oo jlade bl palisl
K
J=H'"/log(S)
10 0950 dlaws S g eag pli sl Jlude H' Jseyd cpl 4o
AR e 390 ools (gl g bl ly (SKea o
M 0 0dd de oS eyl Jge,8 5l eolaill L .cd S
b loles o Wil ok Slslp aosg g ool ganainh Jsb slo
(Welch) (s ggel 51,5 (g2 By By S5alsS (55l
g5 loasls 59, » (Jad) by 9 FAD 36wy Iy

5 L uilly 05 (Ked w8 j0 aesl cpl 5l b eolatul g

10 paiges Juad g ddlaie LS 4 mied 059 3 BT 40 ouls sudline (LBAIGS Cow b —) Jgu

FAD; j5o-50L  FADjI 50~ oo FAD- ;.4 FAD- . sole ol oolgils 455
. ° ° ° Epinephelus coioides Serranidae SJyene sala
. . . ° Lethrinus nebulosus Lethrinidae Syore 60
. ° ° . Lutjanus russelli Lutjanidae L3 coin g5
. ° ° . Alectis indicus Carangidae CedyisS loie
. Caranx sexfasciatus oy b gy
. ° Scomberoides S ol ke

commersonnianus
° . Scomberomorus Scomberidae wolo 5t
commerson

° . . thalassinaNetuma Ariidae ol $
. ° ° ° Pomadasys kaakan Haemulidae i
° Argyrops spinifer Sparidae »sS
. . Acanthopagrus latus albs,; Sos
° ° . Sphyraena jello Sphyrinidae ool g8
° . Nemipterus japonicus Nemipteridae

sl po oslsF

(O Jgaz) Bog S gode oS5 0 alis pas aoys VALY
Jya> pis g jga ablhie 90 deo oSS e Al pae (1Sl
B¢ do,0 YVIYA FAD

Jya> pas g jga> adlale 95 (oS olaaiss Cawyed eyl o

ly alis pae o in (269 sladnslie) albiee Jgad )0 g FAD
el 00 1Y 51 (gl Jpaz 0 win,S ol

STLFAD jpa pac g jga> dilate 59 (m deo oS 5 dumlio

et llo g Sls o5y s ple WS § 45 ol Hlh yeses

S 032 Aol SLOT O FAD jphs puc g jpds dilin 93 o o oS 5 A lilo -1 Jgu

o Syl alas pas o5 €55
VVIAA VYA oz oo ple
YEOY Y3 Al Sols
FYIVY VYYD ol s
BN VAT S
SAIAY vy @l ans, o5 myslsS
YAI-Y ay- s i gy



http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=2431
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=2431
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?spid=53634
http://dx.doi.org/10.22034/jair.9.1.21
http://jair.gonbad.ac.ir/article-1-513-en.html

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

[ DOI: 10.22034/jair.9.1.21 ]

OB g (g pody

95 (owlls 2l b SdgGs 4 s

|

pid osde Hole slaol 90 Juoly 9 ylen Jad 90 Gu o ouSHS dwglie -Y Jsdx

el pie Ol S S
YY /)4 YY /)4 J—sS
AVAK YA/ A ol pds g0
IRVAN YA/ XY w2 lo 4,8
TA/4 A/YA 2 Lo b
Y1/Yo Y/ pd pu)l S
s 4_»_4»)
AY/VY /Y S

P (Prere S (Jere jele sladisS Jsb Sl mse
Sorgpds 9 3929 dblate 95 [y S 9 CuiojeS lode S il
(S 7)) boaisS pled (Jsb (ol @5 o5 amlie FAD
il (g gme DS FAD sgzgpac 5 9929 dilaie 90

(\ Jgo2) (p<0.05)

Ol o LT L 5l 5 Jler b 5 G o S 5 alie

w9 estle job (ple )T LBy iz g psS WgS P aS Sl
oS50 aliipae 2oy AYIVY oloul Jobe julw ¢ gl po
39 o oS 5 O alipas (xSl (Y Jpoz) Sog dpo s30e

25 3o VFY 50l g Jley Jad

FAD 3429 pus g 0929 aidaivo 93yt (Job (sl 22398 dunslio (5132 D93 ymosl -9 S 90ls5 (y9051 gulii -1 Jour

P Z Joie e Gzl # (Gragile) il Jsb &5
non-FAD FAD
ofeee fFY YV/FEs)f YYIVEEY Fyoxa y5ela
e Y/Y$a YAXEY </ YENEAY Sy S8
ofeee Y/VAA AR PREARVA YYNEYY s cuis 5 e
ofeee Y/FYY AAYAEARYZ YOIAENY/Y Sy 595 gho
LN NN YO/AEY AN E N4 S

Oleas el FAD sbcos aihie 0 oleS slaass gl
Iy deo Codlé sguze sladisS sloxi FAD 0424 dilaie o Koo

Igapae g gl ddlaie 50 () g9 slapatly (Sl

r:Lo.) NG PR UL‘) \ J5J> B )..ul.x 9 )Lef. J.AA_‘) 9o o FAD
ashis 0 (gl gme jebay oad aule g go o sl
O e (0<0.05 ¥ Jgaz) og oljT adlaie 3l jiaS FAD o424
ol dwlors £33 sl amls (o (o)l gme Solay 50l 5 )l Jead

610 peiges alllaio g Jguad (2 () E95 SLAS LY Hlime Bl 2l £nSlo ) Jgur

(FAD 150) 5y (FAD) 5.4 (FAD (509 )l (FAD) )l oals
VAN £Y- <[AYA0E /Y AR IEESVARY V/fENE 5L
YIFAY £V Y/PY £ IVY ZINE  E£-/AA YIYes  E./2Y -0l
29
o/¥af £./47 YIFEY L. /VY INAARZEEYINY Y/ba¥ ENN O gos
<IA-7 E£4/fF DAAYSEEXY I\ ¢ CIAVY e g EfN piom

S0 prdiges adilaio 9 Jguad oyt (St ) E9 AL dony Lo -Y oo

(FAD 5929 pos 5 3929) alats o Gl 5 ,k) Jab o ole
D t P T

A ¢4 AJERNN ARAN VYYD @5 L

Y, YIVYE SVPY V/EVA TS

ofe ¥ Y/AQ# AR V/YeQ O o

ofeee INARTA <INPY —+\YY sl



http://dx.doi.org/10.22034/jair.9.1.21
http://jair.gonbad.ac.ir/article-1-513-en.html

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

[ DOI: 10.22034/jair.9.1.21 ]

vy |

b (Sl9l S 29395 9 o S i Sw ) Eg oy

5 5,5 5 (Albert et al., 2014) ,Ken ¢ &1 Slllas 4o
5 ) E55 polde obas (Gaertner et al., 2008) ., Sen
FAD 3l sogazme 5l 5YL FAD ooguma 3l )5 ,0 (slaiss slie
el o)l Jlses pols gdso b oadlhs g0 ol @l o
sy E55 Gl 4y adlaie j3 FAD Laul 5o Slallls
Kingsford, 1993; Deudero et al., 1999; Massuti ) ol ouis
Jdods Wil oo sl ol (et al, 1999, Romanov, 2002
o oaisS JL8) 5 (5 gl il (gl paigad (hg, yo Dol
30,5 oo dlpiin oplplo ail oo oo (il goloo lajlnl
aile ddhate o Jgliie s lagby, ple by cwjees
D55 J 8 ey 0590 s 5SS
aile (G pde Gl S peal )3 (i jEeS slaaSls (il
2 ) E55 gl)l g walyS AL s assias adlate sl
Slp g b aaeg Glaculbn sbul ©lp 45 sloasls 4l
S ST 3 Shas 5 ladisS o (059551 Olbls ) 4 (olinws
(Perrings et al., 2011) aib o (55,0
OB sy g5 S y5iSI! Cny
morteza_eighani@yahoo.com
sypaighambari@yahoo.com
rasulghorbani@gmail.com
bent.herrmann@sintef.no

(Sl a5y

(S ety R

(S8 Jow

iole e Sy
REFERENCES

Addis P., Cau A., Massuti E., Merella P., Sinopoli M.,
Andaloro F. 2006. Spatial and temporal changes in the
assemblage structure of fishes associated to fish
aggregation devices in the Western Mediterranean.
Aquatic Living Resources, 19: 149-160.

Ali A., Mahyam I., Razak S., Ibrahim J., 2004. A guide to
make and set durable artificial reef fish aggregating
devices (ARFADS) for coastal areas. Southeast Asian
Fisheries Development Center, MFRDMD/SP/6
Malaysia, 43 p.

Clarke K.R. 1993. Non-parametric multivariate analyses
of changes in community structure. Australian Journal
of Ecology, 18: 117-143.

Deudero S., Merella P., Morales-Nin B., Massuti E.,
Alemany F (1999) Fish communities associated with
FADs. Scientia Marina, 63:199-207.

Devictor V., Mouillot D., Meynard C., Jiguet F., Thuiller
W. 2010. Spatial mismatch and congruence between
taxonomic, phylogenetic and functional diversity: the
need for integrative conservation strategies in a
changing world. Ecology Letters, 13: 1030-1040.

Fréon P., Dagorn L. 2000. Review of fish associative
behaviour: toward a generalisation of the meeting
point hypothesis. Reviews in Fish Biology and
Fisheries, 10:183-207.

Gaertner JC, Taquet M, Dagorn L. Me’rigot B,

Aumeeruddy R. 2008. Visual censuses around drifting
fish aggregating devices (FADs): a new approach for

S5 A g ey | F
2 silesl ©jp0a FAD sae 50 5L gl sl (omyp 0 50
Flosgazme 58 (o (St E55 5 o oS 5 D Hilee 05 0 o
adlllas 5 aslin 5)50 5l 5 5l Jsad o s o) 5l @) 5 FAD
e slaatle 5 do oS5 3 Gilasme DS LSS B
A oanlice (6,00 pdiges Jad g0 g ddlaie 90y (S

Ralston et al., 1986; Ali ) oo plosil Slalllas ;5 dwo oS 5
et al.,, 2004; Low et al., 1985; Mongeon et al., 2013;
= o ol @b b ales Ly ,as Zimmerhackel et al., 2015
5 S 2l g G S Sl 0 ano by, cpl W 15wl
Wyl splie GlisS oS5 a5 sud pll S T b ey
6L{bui SCM LglmoLi:.M.;) d‘).]al ) ulﬁ.bLa G,|5|)3 9 é}.u ul)M
Slal 3 ) sologine Solds @bt (28,5 3 (w3550 &S jon
Pourjome ) sl ylas calises sla Lo 5 Jead o lole g5
5 o)) Solo oSy oo pyle Julis wo )5 olx! M FAD
Ui 3 Siphe plale asS (pl 4w o s b pd
GoenS slac] o FAD il Jdoas conl (Sow a5 28,5 asms
SRl l @3 e sl L Gl plale S (Jole oo
5 e sele wile 35 laaiss blie Sib o (Jy o
ascls Qo O @Yb ‘5||B|)5 9 0l )lfl u,a‘ u» u’Jw LS)‘?{“"
Sl g e GosnS ool jo g J>lo Soop FAD S
P FAD 515 Wsd Qi 658 5 si0ke plole iy 9950
Sz olale 09, oo Sl 04l s oL Ges L ol slac]
(Prado, 2001) wsis iz lale oyg5 aiile

anlllas 31 glacsl jo (5,00 paiges VL auze 5 e o
g5 5l ol poal gaze (5)lopdiged > 3929 L pL>
5o apd 0 FAD 0429 pas 5 0529 dihaie 90 (o bl s
aihis 50 o Olobe i) g98 sl arls gooxn Sldlae
@S g od I anylie alide Jgab (9 FAD Sezgpae 5 592
Gaertner et al., 2008; Gaertner et ) cuul ool Coawsas Jalaie
Slé 5 ) g5 slapaSls 65, » aee iU @l 2010
Livingston et al., 1999; Jennings ) ¢ ,ISa] loen slassS
e ey sla e 5l 3t Wl s 4 @and Reynolds, 2000
sl leaigs Jlglyd g ST,

FAD g dilate )0 (s g5 axgi JB halS 4 azgily
3 o8 oy dole dalate o lpl (pl oS C8F 4l olgs e
Glisee olale Cowl 05,5 Jas 33g0 LaaisT 5l (g5ame Slaxi wis
b aigS 5l san . oo Glid 05 I FAD & cons  egio i,
Wleglas o FAD a4 cos (Koo pan a5 Jb 0 odd Qi Dby
sredad dpo 4 FAD 5l 5l eolinal b adlaie 5l 5o 3lss oo il
dﬁi” LT RROUE ¥ Q‘j‘—‘-c‘*-’ FAD )|}.Q~.»l w‘D)J ual.’> 44; (R
555 oo )8 ool 5,50 Jole slac] o laaiss 5l canls


http://dx.doi.org/10.22034/jair.9.1.21
http://jair.gonbad.ac.ir/article-1-513-en.html

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

[ DOI: 10.22034/jair.9.1.21 ]

0502 g (5 iy

602 owlicis plo o gy 4 i | Yy

assessing the diversity of fish in open-ocean waters.
Marine Ecology Progress Series, 366: 175-186.

Gaertner J.C., erigot B.M., elini G.R., Bertrand J.A.,
Mazouni N., Politou C.Y. 2010. Reproducibility of the
multi-component aspect of species diversity across
different areas and scales: towards the constitution of a
shortlist of complementary indices for monitoring fish
diversity? Ecography, 33:1123-1135.

Gaston K.J. 2000. Global patterns in biodiversity. Nature,
405: 220-227.

Pourjome F., Bargahi H., Shokri M., Amini N. 2012.
Study on diversity variation and length frequency of
fish distributed around the artificial reef in Bandar-
Lengeh waters, Persian Gulf. Oceanography, 12: 47-
53.

Prado J. 2001. A world review of the fishing techniques
used in association with fish aggregating devices in
small-scale fisheries and potential interest for the
Lesser Antilles countries. Technical reports, FAO
Fisheries Report No: 683. Rome, Italy. 43p.

Jennings S., Reynolds J.D. 2000. Impact of fishing on
diversity: from pattern to process. Oxford; Blackwell
Science. UK. pp: 235-250.

Kingsford M.J. 1993. Biotic and abiotic structure in the
pelagic environment: importance to small fish. The
Bulletin of Marine Science, 53: 393-415.

Livingston P.A., Low L-L., Marasco R.J. 1999. Eastern
Bering Sea ecosystem trends. In Large Marine
Ecosystems of the Pacific Rim: Assessment,
Sustainability, and Management, pp:140-162. Ed. by
K. Sherman, and Q. Tang. Blackwell Science, Malden,
MA., USA. 465p.

Low R.A., Ulrich G.F., Baransa C.A., Oakleya D.A.
1985. Analysis of Catch per Unit of Effort and Length
Composition in the South Carolina Commercial
Handline Fishery, 1976-1982. North American Journal
of Fisheries Management, 5: 340-363.

Margalef R. 1958. Information theory in ecology.
International Journal of General Systems, 3: 36-71.
Massuti E., Morales-Nin B., Deudero S. 1999. Fish fauna
associated with floating objects sampled by
experimental and commercial purse nets. Scientia

Marina, 63:219-227.

Mongeon C., Granek E.F., Arauz R. 2013. Hook
selectivity in an artisanal spotted rose snapper
Lutjanus guttatus fishery on the Nicoya Peninsula,
Costa Rica. Marine and Coastal Fisheries, 5: 270-280.

Nelson P.A. 2003. Marine fish assemblages associated
with fish aggregating devices (FADs): the effects of
fish removal, FAD size, fouling communities, and
prior recruits. Fisheries Bulletin, 101: 835-850.

Perrings C., Naeem S., Ahrestani F.S., Bunker D.E.,
Burkill P., Canziani G. 2011. Ecosystem services,
targets, and indicators for the conservation and
sustainable use of biodiversity. Frontiers in Ecology
and the Environment, 9:512-520.

Pielou E.C.J. 1966. The measurement of diversity in
different types of biological collections. The Journal
of Theoretical Biology, 13:131-144.

Ralston S., Gooding R.M., Ludwig G. 1986. An
ecological survey and comparison of bottom fish
resource assessments (Submersible versus handline

fishing) at Johnston Atoll. Fisheries Bulletin, 84(1);
14p.

Romanov E.V. 2002. By-catch in the tuna purse-seine
fisheries of the Western Indian Ocean. Fisheries
Bulletin, (Washington D.C.), USA. 100: 90-105.

Shannon C.E., Weaver W. 1949. The Mathematical
Theory of Communication. University of Illinois
Press, Urbana. 144 p.

Simpson E.H. 1949. Measurement of diversity. Nature,
163:687-688.

Zimmerhackel J., Schuhbauer C., Usseglio P., Heel L.C.,
Salinas P. 2015. Catch, bycatch and discards of the
Galapagos Marine Reserve small-scale handline
fishery. 22p.

:adlio ol a4 olcw! ogx

S0 S (S E95 (epn w2 Oleg o) SR i et cp S
opiz 5> Ble oS oz JIpl lital e3game 53 lale Jsb (Slgl8 &je 5
1oggl S ol (605 (ol ale laiagh 458 o)l gds 28

A VA=Y A F-.

Eighani M., Paighambari S.Y., Ghorbani R., Herrmann B.
Study on biodiversity, catch composition and length
frequency distribution around the fish aggregation device in
Qeshm Island Persian Gulf. Journal of Applied Ichthyological
Research, University of Gonbad Kavous. 2021, 9(1): 18-24.


http://dx.doi.org/10.22034/jair.9.1.21
http://jair.gonbad.ac.ir/article-1-513-en.html

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

[ DOI: 10.22034/jair.9.1.21 ]

Y|

b (Sl9l S 29395 9 o S i Sw ) Eg (o

Study on biodiversity, catch composition and length frequency distribution around the fish
aggregation device in Qeshm Island Persian Gulf

Eighani M., Paighambari S.Y™., Ghorbani R!., Herrmann B2.
1 Fisheries Dept., Faculty of Fisheries and Environment, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran
2 The Arctic University of Norway, UiT, Breivika, N-9037 Tromsg, Norway

Type:

Original Research Paper

Paper History:

Received: 30-07-2017
Accepted: 16-03- 2018

Corresponding author:

Paighambari S.Y. Fisheries Dept., Faculty
of Fisheries and Environment, Gorgan
University of Agricultural Sciences and
Natural Resources, Gorgan, Iran

Email: sypaighambari@yahoo.com

Abstract

The objective of the present study was to determine the effects of fish aggregation
device (FAD) deployment on biodiversity, catch composition and length frequency
distribution in the Qeshm Island handline fishery. Two FADs were deployed in the
Qeshm Island. Four biodiversity indices including Margalef, Shannon-Weaver,
Simpson and Pielou and also catch composition and length frequency distribution were
calculated and compared between FAD and non-FAD area among spring and fall
seasons. Comparing catch composition between FAD and non-FAD area by simper
analysis showed that Scomberoides commersonnianus, Acanthopagrus latus,
Scomberomorus commerson, Argyrops spinifer, Nemipterus japonicas and Caranx
sexfasciatus were responsible for 78.03 dissimilarity. However, Comparing catch
composition between spring and fall seasons indicate that A. spinifer, C. sexfasciatus,
Netuma thalassina, S. commerson N, japonicas and Pomadasys kaakan were
responsible for 82.77 dissimilarity. Length frequency distribution of all species (except
P. kaakan) was differed significantly between FAD and non-FAD area (P<0.05). All of
the biodiversity indices were lower significantly around the FAD area (P<0.05). But no
significant difference was found in biodiversity indices between spring and fall seasons
(P>0.05). In other mean, limited species comprise the catch dominantly. Quantifying
biodiversity on the basis of diversity indices is essential both for sustainable
development policies and for addressing ecological issues, such as the relationship
between biodiversity and ecosystem functions.

Keywords: biodiversity, catch composition, length frequency, FAD, Qeshm Island
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