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1- Artificial reefs
2- Species Richness, Shanon Index and Evenness
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1- Underwater Visual Census Method
2- Stationary counts
3- Belt Transect
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1- Simpson Index
2- Shanon-Viner Index
3- Margalef
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1- Paleontological statistics

£4


http://jair.gonbad.ac.ir/article-1-648-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-10-26 ]

A 5l o g 0 5losds pild 090 [ (60 )l (bl (plo (b by @yl

odls (lis oV Jeuzx jo egrian ol ) awil SO o )0 wolgils ol jends ouls ol lals
GRSl s Smy8 10 9iSL AT slaaisS g 0ol cw)ld solul (6,1356L jo .conl ouls
O PRV Lej ‘_,’_,:J.c I°U a LQ‘..‘ Sloass

g0 ol 5 50 LT 31 Sy 2 «(-) yguder pue b o(+) H3ud> 9 ldle (olusl ) Jgur

)b el

oolgil> ) ;o..l.C 'al.i ‘U; Gw)lé l°l'; Stl Stz Stz
oo|55l>
Alpheus ochrostriatus 25 6N - - +
Alpheidae i) slosee P S 9
A. bellulus RESTE S O - - +
_ Apogon fasciatus 55541 + + +
Apogonidae Oleale (6511 Pog . o uis,'
A. lineatus S)le oS! + + +
. Ecsenius pulcher - - +
Blennidae Shale o - .
cleale Aspidontus taeniatus - - +
Carangoides bajad 9o S + + +
Caranx ignobilis & e S + + -
Trachinitus mookalee plogiw + + +
Ulua mentalis e alyr 1S - + +
Carangidae RS I 4 C. chrysophrys Slo oy i + + +
C. malabaricus b JB 1S + - -
Caranx sp. S + - -
Scomberoides
. (™ - -
commersoniannus Iy ) *
Scomberoides sp. el + - -
- Rhizoprionodon acutus S B iy + + +
Carcharhinidae Obple awsS P . ¢ e
Carcharhinus melanopterus - - +
Chaetodontidae Skele ailgyy Heniochus acuminatus o oyl asly + + +
Clupeidae Olele K& Nematolosa nasus algs + - -
Pastinachus sephen Gp PO + + +
) obale Himantura uarnak Sy e + + +
Dasyatidae B .
oS H. gerrardi S0 oy + + +
Brevitrygon walga S 9o 0ligS po pw + - -
Echeneidae Olole S Echenius naucrates b S + + +
Gerres acinaces b i S ga + - -
Gerreidae Olole Sgax i < '
G. filamentosus s ans, Saxe + - -
Gobidae sp. + + +
. _ Amblyeleotris downingi - - +
Gobiidae Q| I-AP RV 3 yeleo 9
A. triguttata - - +
A. diagonalis - - +
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Ll
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Plotosidae Olele ally 3
Pomac:nthlda haleslels
Pomacentridae ~ lale a3
Scombridae okle (g8
Scorpaenidae okale ugy>
Sepiidae Olole S 5o
Serranidae Oleploygelas
Siganidae .
ohale Slo
Sparidae Sbale SGLs

Valenciennea persica
Diagramma pictum
Plectorhinchus pictus
Lethrinus nebulosus
L.microdon
L. lentjan
Uroteuthis duvaucelii
Lutjanus johni
L. fulviflammus

L. russelli
L.lutjanus

Muraenesus cinereus

Scolopsis ghanam

Scolopsis vosmeri
Scolopsis taeniatus
Parascolopsis aspinosa

Tetrosomus gibbosus
Platax orbicularis
Plotosus lineatus

Pomacanthus maculosus

Pomacentrus leptus
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Chromis sp.
Chrysiptera unimaculata
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N.sindensis

Scomberomorus commerson
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Cephalopholis hemistiktos
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Epinephelus bleekeri
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Siganus sautor
Acanthopagrus arabicus
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Argyrops spinifer
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Lagocephalus sp.
Torpedo sinuspesici

Uranoscopus guttatus

+

Sl g Sl
s +
Sl e bk
35 ole (bsb
gy

Tlyesss

Son S

ool oS
GSlo b L
R
ole SESsb

By 0

+ + + + + + + +

sole sl

+ +

+ +

+ o+ +

+ +

+

+ + + + + + + +

(o0 55355 5o o3l vy (sloalgl) Sty=ailiny joty (5 slo dgh) Sty =ailiy oty (2 slaalsh) Sta= gl

1wl 00 00)5] Y Jﬁ"\:’ o GHM.') 89.u caliSeo LSLQUADLMJ )‘ L’L@l} C.uLu

Laigs g £ gurn Lolioim j ghaw 30 (S jE 9 S ASLD yolie -V Jgu

RSN IS Lo g osils slass
-2y SINE <IAY YAY (4355) DO o B
- \ o
Ay Yio N \IVA (4355) BY il oy A
-IAQ AYY <IAA Y/0 (&55) VY VTRV
. ol sl ls oyl sl C. xanthopterygia
(+139) 1) olals Sl Al S Rt aly pteryg Oty
V. persica 120) YY) (\VFO) T )
455
Y Sl CIEN s aly 585 slealy 55 Vosexguttata s
(+IYA) s,)ls  P.aspinosa (/YY) (-10Y) (aska8 V) o

(22 5 6955 ojls iz gl 5l (Gl oegian ol VoS Ayl (ogian gladliiy )

59 4385 (B0) slasi 1y yaS g ool a5l aald) ailny joss ;0 (YY) baassS slows o i

0 juingd 00lgils 51 Chromis xanthopterygia a5g5  yuizpd ob (6 S aons (s dlgl) gl jou
ashd S L olels causS 1 Valenciennea persica g slass o i 4 28 VPO L Lol
LS Lo g (- TAN) g ((Y10) il slié sloasls arciny wisls olas | slass o yieS
A (6 S Aon S (ojlw a3 ghali ailiny o) ¥ olSs] jo egian oSiusj 4w o (AYY)

s an iy ols (Lts oad aslllas (glaaisS ) laasls ol delons I Jol> b pizpn

Cypmons 3 (+10Y) il sLie slmaslis pyolie oy eS wogdleas 0,k alas (0 Y) olola

oy


http://jair.gonbad.ac.ir/article-1-648-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-10-26 ]

e 3dbs (B 3058 (yliwl) )l gals (L giuan (SBoliin 30 Hlble (L jE 935 (b 3

A (6 S axs Parascolopsis aspinosa o o+ /FA) @5 )l jasli g ol 28 50 ((+/FY)
sy egran SolSin s 4 (aslh (nl (S g i Ol liS (BIeSs asli s
e ol oy LadieS (oo 50 0 s et ((JAR) (ojle s I i) ailiay o 5 (+/AY)
oanlie (+/VA) (5)laigs SOLs 4565 o o] o 2eS 4 (+/49) Valenciennea persica 4igS 4y slsio
oSt o 435Sy adlate S 4 SHE 5T (bt (o) 4 bigspe slo Jogai (¥ Jgaz) 3

] 00 00)5] Y 9 Y

-0

-\,

Yoo Foon [ Aeen Veoon Yo VEee- VFeee
aw

i —H (L b o K —LNS) £ giucre (Lo K § 30 SHE JudUT aslis jloged —¥ S
(S8 (srmb s I -LNE g (495l

fa-
: /I/J/_/;’_/_'/_’m
oo
¥.xa
i !
)
\F-}
-
——————as——see
"t
T
V3. Fooo fa-- Fooe 7 L oy VeBieo Weos

sy —LNE g 595li jaslis —H (L ruub o K —LnS) raigs ;o SHE LT jas b yloges — ¥ JSi
(5195 (b

oy


http://jair.gonbad.ac.ir/article-1-648-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-10-26 ]

A 5l o g 0 5losds pild 090 [ (60 )l (bl (plo (b by @yl

el Sl s ol (Lt 4isFy leelSis] mhaws )0 SHE Julow g 45205 4y bogy o ol

S 9 Ol b s g 0990 (i l38l ol jo 90 1 10 (LNS) slases sl o (LNH) 5ilss gou5

V5 sl U ases s ,o (LNE) (3 leSs Ol ycis wig, Lol el 38,5 355 a1, 0l o,

Sy SlaolSins s )5 g, ol 45 Cal LB (S Wi, (Sl Sblugs b s 5 201
el 03l Las 1) czalS Wy, cadle ot b Lol oogs (oial33l Wiy, lol )o a5 wix y»

G325 axad 9 Cxy
5 (TAN) gmmmo (¥10) il sLid sla asls aiig oo oo lis gl a5 43 les
aslllas ;0 0wl Cawsdy (05l du 31 aalS) dilins jon Lorias slfiu ) 4 by e (MYY) W L
oliwjss Lol (Rostamyan, 1994) o bgs o, eoias Lol eslm lale
Behzadi etal., ) ule,a s slac! (Kamali et al., 2008) slo o «(Eskandari et al., 2007)
9 @5955)4 o o..\_..ud_o‘.)).' i, J9_¢23 B ULDLA ‘f‘j‘)ﬁ g_)‘)...uu ML{M aQ Lerq (2016
a5 Widged 5,135 e sb o Jled (lo oo lals aslllas 4o (Brokovich et al., 2006) Ko
Sl a s adlate o (Lol glases slie jo @‘ﬂm O glo oo (gl s LSl jw
,o (Tortola) Ygs )b dalaie aslllas ,o (Gratwicke and Speight, 2005) coonl § (S551,5 uizmen
Sz b Laadiss (sl 5 slud wisged (g pSazes British Virgin) (o s Gietap 2l
Oleple aslllas ,o (Carpenter et al., 1981) ) Sen 5 i )15 0,0 pudie alayly oo oo izl
ladSs Gl ok 5l slo s sl kil (Somn Wiogad 6 T4t 5 Garked slo
LS g Jgn,l5 ilosgs S 50 Wolins ) £o5 ol slie )0 eyl Jlisl yi laol, 5 Slis
Sl slie Ll 55,5 eyl b egras slaolKivs; 5L (Charbonnel et al., 2002)
3 &5 Lo atls (g i Geized WSdgel (S anilb il e Jolgw 3,
Loyl i oamolid asler co iy ) o3l g5 a5l ghals aS ailbins jon eaan oK
loanT 50 s QbL s i sl ol 0929 dilaie cpl 50 45 il (550 (o)
Loy g Sy Jlie SISy (s ed sl jLid 53l Jl Wy el g5 wile (g jlanee
S5 ey 5 (So390sST Oldes el o3l ylis lallas (Brown et al., 2001) wib o oo
McClanahan and ) s,ls slassS £955 5 Slgl,8 w0ogis) lelaizl oS 5 )0 oo 5 o y5eo
Wbl Oyeo Glejed L..‘).a., dilaie du (pl oloul a5 Sl 5l o, o Hlasas 13 .(Jadot, 2017
..\_v‘ﬁ.";o Eg—an Olih».u.‘) Q3_> 090 ‘5._.....4)).4& 9 w) 6bé‘d.>) aQ )L\f).ul.t J.al.c u.‘fw.‘
g5 Lyl gl 4SS alKius; ;o sl o ol (Ardakani, 2005) SLSs)l.ail L.

og


http://jair.gonbad.ac.ir/article-1-648-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-10-26 ]

w30k (B30 58 Ll (o3l el (£ gt (O 5 30 lidle (s jE 9 (2L 3

5 4ty palS 5SSy Sale 5 005 plotle 51 5yt SladisS sl il 6Vl ol
bimo sae o (9l (a3l asels 300 o0 Jlebl iz 55 wlior (RPN GlasS g9 Se
(o) a5l (8dl) Al jots (egiae ol )3 (AP L0 (39 Shien o)l 18 &y
Er—as Lol (nl )8yt glaaiss Sl s abloe laaish (o9 iy oaimsplis
slaoas s wlsge Sy iz 45 2z yn 03,5 j0as (asls ol it G131 s il oo
Ludwig and Reynolds, ) ss— yoss Lo wles oo o) Jlgids az g5 b oK G o (95l g5
il a5sT T 6l ) age Ll Kilo Wlgs e ol lejSe o 4555 slass il (1988
s addllae slaaseS )5 o asls ol aculxe 51 Jol> mulis oo (Belal et al., 2016) 5,5
i 5 o oislasly s dn Lo e d(+/30) Gsmmmonms 5 (YNV) (ol asls ainy ols las
olale slaases 5l Sl ses 43S 99 0 5,0 3l B/ F) slebs a4y I Lo slié asls i
Al 4wl e (S i 4 Suoj 5 (Erian slaolSi) ogaliy 50 oS 03 5
SRl s g 23l 5 e e (2 ABS LS s ala e estan lroliny; o0
il 08,51 w8l 0l 55 al (sl (8 irmlio (SuiglsST Lulpd o (ysis 55 (sk00lse
@bt a8 aisSolon 55l o0 ool 1) anelz £95 5 S0 QW SHE Llow 5 a3 g,
b 5 Opls g9 atls Oliss wig, obs plis leollin] whaw o SHE Jl 5 4525 a0 by
Ol yanss g, Lol sl a8 3 0955 1) 20U wig, (Sl Sllugi b e 5 009 (oial3dl Tacol (slasgS
ol ol ponay 1) LialS &gy (seado e b Lol astils Lasl38l aigy lacol jo oS wix jo o 2516
a9 45 oled e olpitny SHE oo g a5 50 calizes sloaalge olis (5501 ol o
Horton and Murray, ) ool s 9, Jloy Sod Joo K 5l (eoras ol ;o oaisS

Slolyd aS wijls 352y (Sl sladisS g 00gs b bawgie Sl L sloaiss Juw ol 3L (2006
o515 L alitie o8 1o auleicse ol Joe ol g 550 51 ablhim o5 Sl L 5 0k oL ]
o=l bl ez W oo plaisl sg3a caias oSy yo |, VAJL,.;LT 3 oot D95 (oo
i ;o 5Ll aslen slaisS sle g ool £955 asls Ol s wig, ol (ylis a3s5 a0 3JLT
..\_;5) Lol .ol d_djf 05_’>=\_v ‘) LS"'l_' ..\.;5) k_;"b‘ ul_vl.».ug.' Lu U § 0090 ‘sm.t‘)ﬁ‘ ‘..\.u‘ L) dalaio
@)5.: as 09g— Ui )iaL..) 9 asls @JL ..\.;5) oM 9 wbls ‘..\.u‘ d.ugf C_E.u Bl “5.}‘9& g_)‘)...uu
slas Jos (Buzas and Hayek, 1998) olei o o 55,1 S S slae Jow 5l ladisS

1- Ornamental fish
2- Demersal fish
3- Niche

00


http://jair.gonbad.ac.ir/article-1-648-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-10-26 ]

A 5l o g 0 5losds pild 090 [ (60 )l (bl (plo (b by @yl

5550 500 laae L daslino |y a sl slacl (o wolio 5 Jolaie g9 95,1 o aunSls
5,590 02,8 U egian sloolKing; aas co olid Jow opl 5l Jol> mls Koo & jleds aulei oo
Sloyro (labe s o 1) Slae ColB) 095 ygulym Slie aSiis o Glidee zshaw glp S1ae oy

=

Ol 38l jo 1) eaimas olSiny ) i el alidlys yipghy cpl 5l Jols gl .l ool rals
Oleassly ol ralisl o Laslw P UL LE W ém o O ogdleds ams (Lid s £45

SI0yad g i

By dpo pyize Sislae 5 el o slacales Sl ailb oo ibse 953y (Slikid s
Py S yike o Gl Sgras edipe 5 1355 (e ug e (wiites QBT (500 (Ll 3L
GBI Cliz ailivy jou ooleo (Goled pyime pae o ilS Guaige GBI Gl Flu golo j0
les Glopad 5 Sas oS sblie (nl soluo sla sl (rizpe (il p e Jiw 5 (Hlo

&bw

Ardakani M. 2005. Ecology. University of Tehran Publications, Tehran, Iran.
340P. (In Persian).

Behzadi S., Akbar-zadeh Gh.A., Darvishi M., Salarpouri A., Momni M., Daghoghi
B., Kamali E., Ejlali K., Saraji F., Shojaei M., Dehghani R., Ebrahimi M.,
Alizadeh A. 2016. Survey on effects of artificial reefs installation on marine
organisms in the coastal waters of Bandar Abbas city. Iranian Fisheries Science
Research Institute, Persian Gulf and Oman Sea Ecology Research Center, Iran,
Research Report. 135P. (In Persian)

Belal A.A., ElI-Sawy M., Dar M.A. 2016. The effect of water quality on the
distribution of macro-benthic fauna in Western Lagoon and Timsah Lake,
Egypt. The Egyptian Journal of Aquatic Research, 42: 437-448.

Bortone S.A., Brandini F.P., Fabi G., Otake S. 2011. Artificial reefs in fisheries
management. CRC Press. Florida, USA. 350P.

Boswell K.M., Wells R.J., Cowan J.H., Wilson C.A. 2010. Biomass, density, and
size distributions of fishes associated with a large-scale artificial reef complex
in the Gulf of Mexico. Bulletin of Marine Science, 86(4): 879-889.

Brokovich E., Baranes A., Goren M. 2006. Habitat structure determines coral reef
fish assemblages at the northern tip of the Red Sea. Ecological Indicators, 6:
494-507.

o1


http://jair.gonbad.ac.ir/article-1-648-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-10-26 ]

e 3dbs (B 3058 (yliwl) )l gals (L giuan (SBoliin 30 Hlble (L jE 935 (b 3

Brown J.H., Morgan Ernest S.K., Parody J.M., Haskell J.P. 2001. Regulation of
diversity maintenance of species richness in changing environments. Ecologies,
126: 321-332.

Buzas M.A., Hayek L.A.C. 1998. SHE analysis for biofacies identification. The
Journal of Foraminifera Research, 28: 233-239.

Buzas M.A., Hayek L.A.C. 2005. On richness and evenness within and between
communities. Journal of Pale Biology, 31: 199-220.

Carpenter K.E., Fkrupp D.A. Jones U.Z. 1997. Living marine Resources of
Kuwait, Eastern Saudi Arabia, Bahrain, Qatar and the United Arab Emirates,
FAO, ROME, Italy. 55P.

Carpenter K.E., Miclat R.1., Albaladejo V.D., Corpuz V.T. 1981. The influence of
substrate structure on the local abundance and diversity of Philippine reef
fishes. Proceedings of the 4th International Coral Reef Symposium, Manila,
Philippines: Marine Science Center, University of the Philippines, pp: 497-502.

Charbonnel E., Serre C., Ruitton S., Harmelin J.G., Jensen A. 2002. Effects of
increased habitat complexity on fish assemblages associated with large artificial
reef units (French Mediterranean coast). ICES Journal of Marine Science, 59:
208-213.

De Bruin G.H.P, Russell B., Abougusch C. 1995. FAO Species Identification Field
Guide for Fisheries Purposes, the Marine Fishery Resources of Sri Lanka, FAO,
Rome, Italy. 65P.

Ejtehadi H. 2008. Biodiversity Measurement Methods. Mashhad Ferdowsi
University Publication. Mashhad, Iran. 226P. (In Persian).

Eskandari Gh., Dehgan Madiseh S., Esmaeli F., Khalfeh Saz M., Hosseni S.,
Moramazi J. 2007. Survey of population structures of artificial reefs in coastal
of Khuzestan province, Iranian Fisheries Science Research Institute, Research
Institute for Aquaculture Site, Tehran, Iran. 126P. (In Persian).

Fisher W., Bianchi G. 1984. FAO Species ldentification Sheets for Fisheries
Purposes, Western Indian Ocean, Vol. 1-5, FAO, Rome, Italy, pp: 325-335.

Gratwicke B., Speight M.R. 2005. The relationship between fish species richness,
abundance and habitat complexity in a range of shallow tropical marine
habitats. Journal of Fish Biology, 66(3): 650-667.

Horton B.P., Murray J.W. 2006. Patterns in cumulative increase in live and dead
species foraminifera time series of Cowpen Marsh, Tees Estuary, and UK:
Implications for sea-level studies. Journal of Marine Micro pale, 58: 287-315.

Kamali E., Behzadi S., Darvishi M., Salarpouri A., Rameshi H., Rajabi I.,
Valinasab T. 2008. Monitoring of commercial aquatic in artificial reefs of
Persian Gulf (Bandar-E-Lengheh), Iranian Fisheries Science Research Institute,
Research Report, Persian Gulf and Oman Sea Ecology Research Center, Iran.
105P. (In Persian).

oy


http://jair.gonbad.ac.ir/article-1-648-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-10-26 ]

A 5l o g 0 5losds pild 090 [ (60 )l (bl (plo (b by @yl

Labrosse P., Kulbicki M., Ferraris J. 2010. Underwater visual fish census surveys:
proper use and implementation. Secretariat of the Pacific Community, Nouméa,
New Caledonia. 60P.

Ludwig J., Reynolds J.F. 1988. Statistical Ecology, a primer on methods and
computing. A Niley international publication. USA. 324P.

Magurran A.E. 2004. Measuring biological diversity. John Wiley & Sons
Publications, USA. 206P.

McClanahan T.R., Jadot C. 2017. Managing coral reef fish community biomass is
a priority for biodiversity conservation in Madagascar. Marine Ecology
Progress Series, 580:169-190.

Morri C., Bianchi C.N. 2005. Effects of climate, invasive species and
anthropogenic impacts on the growth of the sea grass Posidonia oceanical,
Delile in Liguria (NW Mediterranean Sea). Marine pollution bulletin, 50(8):
817-822.

Mortazavi M.S., Kamali E., Saraji F., Mohebi Nozar S.L. 2011. Survey of artificial
reefs of Persian Gulf (Bandar-E-Lengheh), Research Report, Iranian Fisheries
Science Research Institute, Persian Gulf and Oman Sea Ecology Research
Center, Iran. 145P. (In Persian).

Randal J.E. 1995. The complete divers and fisherman’s guide to coastal fishes of
Oman University of Hawaii press, USA. 439P.

Rostamyan H. 1994. Study of Artificial reefs in the Persian Gulf (Bushehr).
Research Report, Iranian Fisheries Science Research Institute, Shrimp Research
Institute, Iran. 82P. (In Persian).

Santos MN, Monteiro CC, Lasserre G. 2005. Observations and trends on the intra-
annual variation of the fish assemblages on two artificial reefs in Algarve
coastal waters (southern Portugal). Scientia Marina, 69: 415-426.

Smith M.M., Heemstra C. 1996. Smith's Sea Fishes, Berlin—Heidelberg — New
York: Springer Verlag. 1047P.

Willis T.J. 2001. Visual census methods underestimate density and diversity of
cryptic reef fishes. Journal of Fish Biology, 59(5): 1408-1411.

oA


http://jair.gonbad.ac.ir/article-1-648-en.html
http://www.tcpdf.org

