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Figure 1: Location of the study area
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Table 1: Geographical characteristics of the sampling stations
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Crustacea Decapoda Portunidae Portunus plagicus
Xanthidae Leptodius (Xantho) exaratus
Actaea sp.
Grapsidae Metopograpsus messor
Metopograpsus thukuar

Neoepisesarma sp.
Petrolisthes rufescens
Petrolisthes armatus
Pseudozius caystrus

Porcellanidae

Pseudoziidae

Pilumnidae Eurycarcinus integrifrons
Pilumonopeus vauquelini
Ocypodidae Uca sp.
Ocypode sp.
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Figure 2: Pictures species identified in the study area
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Pilumnidae Osypodidae
0,

%4 Portunidae

0.

B Portunidae
m Xanthidae
u Grapsidae

m Porcellanidae

Pseudozidea
%r

m Pseudozidea
# Pilumnidae
= Osypodidae

8 =2 b

\ ¥ ¥ f 0 4 Y A 4
§18 s digai gla ol

Jaad 33 3 ol o W jlo (as L ol i A JSo

P35 99
Figure 8: Margalef index changes between stations
and in cold and warm seasons

Joad 55 LSz y5 I ooy )5 Silgl s o yd F S5

3 g
Figure 4: Frequency of dominant groups crabs in the
cold season

Osypodidae Portunidze
0,

B Portunidae

8 Xanthidae

u Grapsidae

B Porcellanidae
1 Pseudozidea
B Pilumnidae

1 Osypodidag

Jad 10 Kz 15 I ooy 5 lglys woys i JSb
3
Figure 5: Frequency of dominant groups crabs in the
warm season


http://dx.doi.org/10.22092/ISFJ.2017.113887
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.8.1
http://isfj.ir/article-1-1762-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1396.26.4.8.1 ]

[ DOI: 10.22092/1SFJ.2017.113887 ]

wgde 3 o0 O dbie lalin A GIU S sl 5 alle ¢ 8 dalllas

OIS o155

5 Qe Ryosld slas ges ety
Slade aBbge SuelsST oy p 50 aFLE (5008
Sglaer lodiges olowi a4y aily 2l (pl sooe
Oliee 9 4355 0 Coenl g 1 4 aSly s oad
Ol B psb 4 el atnly wicwssST )0 oS jga>
S b el e (sl il bl Sy a5l
odd Bix> g )05 4 bdieS ¢ e slajlid 5 il
@ode Hlade (alyh iz )3 e oo Joe st b g
o asls b Ko 5 e G2l a3l ol
alse Uil Lasls ol gode e lame Laylyd
addlle ol o (Krebs, 2001; Lamb et al., 2009)
Syge ollinsl )3 yug -0l 555 Gaslh (n i
Yoo leds olSin) ;o VAV (e 4y 0,5 Jad o aslllas
A ooles oKl ;o VYV e @ 0w Jad j0
Gl Olie Sl 4 az s bl (nl s S S el
e I paclis 5 5l slolamo o (5l
ool o2l sl 5 aclas Lyl s oaims i Wl o
0,95 Jsb 09 b o LSSz S ) sl
ey o ieS addllae oyl o ceizean il (anlllas
Jad 5o adllae 3,50 Glaolial )5 yug —(9ild 55
Sy Jad 15 g A ojles o] 0 VIYEY (5o 4 p )5
0,8 6,805l Ao leds oKl jo /PN e w
~a3sS L 45w e 5 e glls A oyl olSiayl
b leolli] (g lszmen aidl 0,5 o0 2 y0 1) ool> slo
4 Wlgiee (og SRl g OSB3 j9h 5 (s 4 adlare
e opls asls als Vs 5 S Sy oleie
bl Olye 4 Sz 2 i g £95 izen 090
S 60l (Sly e 9 52 o (Sl
« (Sarkar et al., 2005) s,ls zlsal 5 ob,o SUL >
VNS GlisE £95 @oae lee oyt S ysb

a0l Oliee 3)lse (30 5 WS w05 b
9 £S5 Jad ;0 5 ¥ O sleolliwl) aewsy 5 she
L €95 o 0929 4 4z boopw Jad jo ) ol
Sl w0 azg LGl 0,90 sollius! jo digS 09
PSP by odg e O ¢ o (a3l pl Hlade
Lamb et ) wl oo iol38l slaiss £45 0 doe & ok

-
«Selsdrge Sebls elal p laSiz 2 oy 4 Obbes
slabome olie ple 4 glitws 5 Sjglg s
Gl Bl ) oS e Dbl ey sl | S slie
5 caix olaly Jid) el ol 4 olows
Nandi & ) cwl (Wb, g b lp cwle Lyl
oSt .(Parmanik, 1994; Nybakken, 1997
ol Gln 1) goedy)l ool oo 5 52 o
@ aS Wiloogl ol LKz > o5 4 o) Dlog>ge
g5 ol & 4 g ol sle Seal bl
Sty e 5 Su3eleST owus 5l Sle laietias s
€55 G onl po nlple il Coenl
5 07 om dihie (b Siz B sl sle ol
Sy g e Jad g0 b ds on Jole ade> sue
Zépdy plxl

o 0390 Job o aS ol flas aslllas cpl b
wlolid 03, ) Sl eolgls ¥ a4 slate 455 VY Lo
30 &) paigad solws] oy Slglyd o iy al
Sy Jad 15 g Voo leds o] jo d0e AP L o5 Jad
J5 o8 6 x5elul A oyl olKius] jo vue OF L
298 YYF o5 o 3 oSz 5 sloaisS Jsly3 o5
Ol jo S job 4y aS 59y sae YAY o Jad 0 g
Sohs Gl e 0S5 Seslail s 5l it
Olgise |y o Jad @ Cod 05 Jad 0 6Kz >
5 ke Al o Les Gl & oS amy a5 Gl
3 el olpen S9SMgd Sladgs (alidl b bl
P S 2l lge Dl cnl B, LAzt
SS plgi o Geizred 025 (o0 518 Dlogge cal HlS]
5 035 b 5l Slgrge pl () slaclls oS
Moo Gial3dl 5 ol (Sl g asly Gl e ass
o) @l oees (Heliskov & Holmer, 2001)
o oud glolid baog,S o i a5 ol las aslllas
Grapsidae  slaoslgls 5l adllas 0,50 Jgeabd
=l L a5 ase Xanthidae 4 Porcellanidae
«(1439) Preoborazhesky .(Y39A) Wear olagss
&9, » (V++¥) Culter & Truitt 4 (v--Y) Figley
sl callas s g 32 o Bble jo LS &

A


http://dx.doi.org/10.22092/ISFJ.2017.113887
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.8.1
http://isfj.ir/article-1-1762-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1396.26.4.8.1 ]

[ DOI: 10.22092/1SFJ.2017.113887 ]

ibJLmJ.-/UMJC_:“e.\JL‘u

Oloel @Y ale dlas

wale Gl Lol Lo a8 6 Seslail 4 o les
Slalyd as cal ol o oas S8 laolliw! jo codle
@ bagrye Slgls onl i Jy adloe ok LSz >
adllae opl jo ioren Cosl 00y ol 45T 0 L S
£ Jad )0 aslllas 590 slrolSiiws] )0 Cudle oy yiaS
G Jad 0 5 ¥ oleds olBiug! jo NFA e @
0,5 5,5 oslal A ojleis sl o /NP e
53 caelfinyl o codle Lasls mals Lol s
&2 9 Sl aiss 51 Sy e Sl Gog lues oul
Oy S sk o)l s aigS  cunJle slassS
P gom S Jad o Ve el (aslh goue e
V oyl ol s 328 o & ol i 9l (B2
Syge ol )o &sS (358 4 Az b oo Jad o
Sy E55 45 Cabls az g 4SS pl 4 b andl (s
30 oy 4 alite apiuawsS] jo 0d) Dlog>ge
5 (g30sie Julge i3l o wlyige ol oy
3579 Oz )5 Hpa cyi 5 Ol are glo il
Fo g 6ln clin Ll 3525 cnlin 136 lie
o adlas ol oS L3 bl eyl
Pt Gz ol @ Kz S G £58 ogas
Sani gy &5l e g 55z Om 4>l olglr o
50 yo0inS LSS Oldlas LJB o olse 51 g i

Lls salgs san]

SO 30 g SRS

(Lo} 9.»4.(: oo‘)é)a)e )—50 6[51 g.)Lo )‘ 4.1.»..»3 u.n.\:
).'150 w.’l> )Lf)m ‘J.Q,«i:y u..:)l.é C"’L> > oKy goJ.:
@ pahg oy ol ol oBails oL oK les]
9 S Beiod ol pll jo dilaes slag,Sen o
80,5 o (Sls 08

&bw
ol e i ollasl can) lase o laiki

SIS £45 45 w5 asie S ek 4 «(@l., 2009
el Ol et o o LS

slasi casmolis @B Lo lases slie azli
potde O osle g 03g anel> o 3 d925e slaaiss
0% clie palh (nl S (o0 plo |y (S o
e WS oo Gl Gl slaaisS ol 1) ol
bog sy vsbasl Ll o a2ls cnl (go0e
shawi Gl by wlhiee GRalS (aome slag
(Gamito, 2010) sl o Lial38l 4555 ,o oS15 5 aigS
ol o gy sl oy adlas ol o
sl o FIFOF i @ 0,5 Jad o adllas 5,50
oKl ;o VYOY e a0 0pm Jad 1o 5 ¥ o)l
adllas ol jo oren 05 (S oslail A ogles
3 asdllas 550 laolliwl )0 (glaiss sLé (n S
Jad 1o g A ol o] jo < IYAY (e a4y 0,5 Jad
Lylos Jdo a9 oleds olSis! 1o < /Y7 e a5 0 1
S s )5 (s Seill S oS shast 5
P Jad )3 VIFOF (laigh sl gove oo (nytien
Sy 33 o d Ol Ol O)lge (B 30 5 0T (e
Jad o) Kl 90,5 Jad 100 5V ) laolKis))
S 3 455 5 S Sy 35p 4 4 b oy
GBS 950 sl

P00 G (6398 )Mo & (yguenn ZolE a3 Ls
Sygo a4 0,8 90 ST as el ol Sl o)l SO U
JRa> Wgh Cudley adlas 55 axel> 5l Bolas
Ol sl deS SO laie 08 g0 (pl aS 5 bl
oLdl b g ail ol baisS olass a5 Joe jo el
sl anily Sl Jlglhd axel> o calizee slaasss
Yo ase gl yopinl a5 Sl jo .0l o Lials
5 oS ol 5 b gn GRal3S a5 ol ke
g Wby Ghlyd e Jeos QUlE polie sladiss
Sl b ssn o L s edpal Szl b
@ ald opl jlde (o) p 0y9e adhaie yo cole
(De Grave et al., 2009) 54, co (i S 338 Ceom
Syse Grollliwsl jo codle (i adlle nl o
oylas loolliwal jo Vv e Glie 4y 0,5 Jad )0 asdlllae
ol ;o +/0+Y e 4 0y Juad ;0 9 4 ¥ )


http://dx.doi.org/10.22092/ISFJ.2017.113887
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.8.1
http://isfj.ir/article-1-1762-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1396.26.4.8.1 ]

[ DOI: 10.22092/1SFJ.2017.113887 ]

wgde 3 o0 O dbie lalin A GIU S sl 5 alle ¢ 8 dalllas

OIS o155

des Persian Gulf. Dissertation zur
Erlangung des  Doktorgrades  der
Naturwissenschaften, Johann Wolfgang
Goethe University, Frankfurt am Main,
Germany, 268 p.

Bond, E.M. and Chase, J.M., 2002.
Biodiversity and ecosystem functioning at
local and regional spatial scales. Ecology
Letters, 5: 467-470. DOI: 10.1046/j.1461-
0248.2002.00350.x

Culter, J.K. and Truitt, C., 2004. Coral and
reef structures related with algal habitats.
Sarasota Bay national estuary program.
Mote marine laboratory Technical report,
No. 530, 43 p.

De Grave, S., Pentcheff, N.D., Ahyong,
S.T., Chan, T.Y. Crandall, K.A.,
Dworschak, P.C., Felder, D.L. and
Feldmann, R.M., 2009. A classification of
living and fossil genera of decapod
crustaceans. Raffles Bulletin of Zoology
Supplement, 21: 1-1009.

Fantucci, M.Z., Biagi, R., Meireles, A.L.
and Mantelatto, F.L., 2009. Influence of
biological and environmental factors on
the spatial and temporal distribution of the
hermit crab Isocheles sawayai Forest and
Saint-Laurent, 1968 (Anomura,
Diogenidae). Nauplius, 17(1): 37-47.

Figley, B., 2003. Marine life colonization of
rocky shore in temperate ocean waters of
New Jersey. New Jersey Department of
Environmental Protection, Division of fish
and wildlife, Bureau of Marine Fisheries,
64 p.

Gamito, S., 2010. Caution is needed when
applying  Margalef  diversity  index.

son N ez (G 2ls) 9 0 (Sl

Slaol Jols ailate slajpg Sle aalyz bl
YOV A owlids ogildl alome . 2S00 52

9 B Bge o - oLl o gy (gL S

Sope Sizr lobd IVAY cg (ghaee

(Slsl® 50,8 03> ,o Libanarius signatus

e &gS (nl (T30 Dol g i S

IV ATVl ol ole

YA ol woljsrig 9 o olyple ol «s)lgm

et dihia obles Sl g ST £95 (omy

ol S b oo Jolsw sae g 552

NNV el ol Bl alea

Gais Slolis IYAY o (o g . b ooy

(Xanthidae) oslgls a5 Glate com (o iz >

e 0850 pliul 338 e 5 2 Jolow

NI XYY ()9l (ol

&bl g g ) o (ol puSa S o

Sz > WSy VAR LT (Yol

b Gt e 5,z 4ol 5 Jolee

NAOD): VA-£O ol s sole alee

Bl N Y N L VL T Y T\ S PP VR

moypne Jolgw 50 (e galyx (SHbeg L))

P00 wlid wpldl alme . jpdg bl

YA

Abbott, R.T., Zim, H.S. and Sandstrom,
G.F., 2001. Seashells of North America: A
Guide to Field Identification. Subject to
Martin's Press, 280 p.

Apel, M. and Spiridonov, V.A., 1998.
Taxonomy and zoogeography of the
portunid crabs (Crustacea: Decapoda:
Brachyura: Portunidae) of the Persian Gulf
and adjacent waters. Fauna of Arabia, 17:
159-331.

Apel, M., 2001. Taxonomie und
Zoogeographic der Brachyura, Paguridea
und Porcellanidae (Crustacea: Decapoda)

')


http://dx.doi.org/10.22092/ISFJ.2017.113887
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.8.1
http://isfj.ir/article-1-1762-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1396.26.4.8.1 ]

[ DOI: 10.22092/1SFJ.2017.113887 ]

ibJLmJ.-/UMJC_:“%\JL‘u

Oloel @Y ale dlas

Ecological Indicators, 10: 550-551. DOI:
10.1016/j.ecolind.2009.07.006

Hays, G.C., Richardson, A.J. and
Robinson, C., 2005. Climate change and
marine  plankton.  Trends  Ecology
Evolution, 20: 337-344, DOl
10.1016/j.tree.2005.03.004

Heliskov, A.C. and Holmer, M., 2001.
Effect of benthic fauna on organic matter
mineralization in fish-farm sediment:
Importance of size and abundance. Journal
of Marine Science, 58: 427-434. DOI:
10.1006/jmsc.2000.1026.

Krebs, C.J., 1994. Ecology: The
experimental analysis of distribution and
abundance. 4th ed. Harper Collins, New
York.

Krebs, C.J., 2001. Ecology, The
experimental analysis of distribution and
abundance. 5th ed. Benjamin Cummings,
Menlo Park, 801 p.

Lamb, E.G., Bayne, E., Holloway, G.,
Schieck, J., Boutin, S., Herbers, J. and
Haughland, D.L., 2009. Indices for
monitoring biodiversity change: Are some
more effective than others. Ecological
Indicators, 9: 432444,

DOI: 10.1016/j.ecolind.2008.06.001.

Martin, JW. and Davis, G.E., 2001. An
updated classification of the recent
crustacean. Natural History Museum of
Los Angeles Country.

Meireles, A.L., Terossi, M., Biagi, R. and
Mantelatto, F.L., 2006. Spatial and
seasonal distribution of the hermit crab
Pagurus  exilis (Benedict, 1892)
(Decapoda: Paguridae) in the southwestern

R

coast of Brazil. Revista de Biologia
Marinay Oceanografia, 41(1): 87-95.

Moghdani, S., Ghanbari, F., Fazeli, F.,
Nezamzadeh, F., Irani, M., Jamei, M.
and Dashtianeh, M., 2015. Distribution of
metals (lead, vanadium, nickel, selenium)
in the tissues of benthic fish, oriental sole,
from two sites of Persian Gulf. Journal of
Scientific Research and Development,
2(5): 61-65.

Naderloo, R., Moradmand, M., Sari, A. and
Turkay, M., 2012. An annotated check list
of hermit crabs (Crustacea, Decapoda,
Anomura) of the Persian Gulf and the Gulf
of Oman with five new records and an
identification key to the North Indian
Ocean genera. Journal of Zoological
Systematics and Evolutionary Research,
88(1): 63-70.

DOI: 10.1002/z00s.201200007.

Nandi, N.C. and Parmanik, S.K., 1994.
Crab and crab fisheries in Sundarban.
Hindustan Publishing Corporation, Delhi.
pp: 34-54.

Nybakken, J.W., 1997. Marine biology and
Ecological approach. Fifth Edition, An
Imprint of Addisson Wesley Longman,
Inc., San Francisco, 516 p.

Preoborazhesky, B.V., 1999. Contemporary
reefs. Sovremennie rifi, Moscow, 319 p.

Rao, M.S., 1988. Animals dictionary of
geography. Animal publication, New
Delhi.

Salas, F., Marcos, C., Netob, J.M.,
Patriciob, J., Perez-Ruzafaa, A. and
Marques, J.C., 2006. User-friendly guide
for using benthic ecological indicators in


http://dx.doi.org/10.22092/ISFJ.2017.113887
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.8.1
http://isfj.ir/article-1-1762-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1396.26.4.8.1 ]

[ DOI: 10.22092/1SFJ.2017.113887 ]

wgde 3 o0 O dbie lalin A GIU S sl 5 alle ¢ 8 dalllas OLKaa o153

coastal and marine quality assessment.
Ocean and Coastal Management, 49: 308—
331.

DOI: 10.1016/j.ocecoaman.2006.03.001

Sarkar, S.K., Bhattacharya, A., Giri, S,

Bhattacharya, B., Sarkar, D., Nayak,
D.C. and Chattopadhaya, A.K., 2005.
Spatiotemporal  variation in  benthic
polychaetes (Annelida) and relationships
with environmental variables in a tropical
estuary. Wetlands Ecology  and
Management, 13: 55-67.

DOI: 10.1007/s11273-003-5067-y.

Seyfabadi, J., Zamani Jamshidi, M.M. and

Mahvary Habibabadi, A., 2013. Littoral
hermit crabs (Crustacea: Decapoda:
Anomura) of Larak Island, Persian Gulf,
Iran. lIranian Journal of  Animal
Biosystematics, 9(2): 99-105.

Shannon, C.E. and Weaver, W., 1963. The

mathematical theory of communications.
University of Illinois press. Urbana. 117 p.
http://www.alibris.com/search/book/qwork

Sheppard, C., Al-Husiani, M., Al-Jamali,

F., Al-Yamani, F., Baldwin, R., Bishop,
J., Benzoni, F., Dutrieux, E., Dulvy,
N.K., Durvasula, S.R.V., Jones, D.A.,,
Loughland, R., Medio, D.,
Nithyanandan, M., Pillingm, G.M,,
Polikarpov, 1., Price, A.R.G., Purkis, S.,
Riegl, B., Saburova, M., Samimi Namin,
K., Taylor, O., Wilson, S. and Zainal, Z.,
2010. The gulf: a young sea in decline.
Marine Pollution Bulletin, 60(1): 13-38.
DOI: 10.1016/j.marpolbul.2009.10.017.

Wear, R.B., 1998. Life history studies on

New Zealan Brachyura. Journal of Marine
and Freshwater Research, 1: 484-535.
DOI: 10.1080/00288330.1970.9515324.

V'Y


http://dx.doi.org/10.22092/ISFJ.2017.113887
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.8.1
http://isfj.ir/article-1-1762-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1396.26.4.8.1 ]

[ DOI: 10.22092/1SFJ.2017.113887 ]

Iranian Scientific Fisheries Journal Vol. 26, No.4

Study of diversity, dominance and species richness of inter-tidal zone crabs in
Bushehr seaport coastline

Pazira A.R."™; Abdolhossein Zadeh F.% Ghanbari F.%; Moghdani S.?,
Ziyaeian Nourbakhsh H.

" abr.pazira@gmail.com

1-Department of Natural Resource Sciences, Reproduction and Farming of Aquatic Animals,
Bushehr Branch, Islamic Azad University, Bushehr, Iran.

2-Young Researchers and Elite Club, Bushehr Branch, Islamic Azad University, Bushehr,
Iran.

Abstract

The aim of this study was determination of diversity, dominance and species richness of
intertidal zone crabs of coastal field of Bushehr seaport. 9 stations were selected for sampling
in the inter-tidal zone and sampling bed sediments was done in both warm (August 2015) and
cold (December 2015) seasons using Quadrate (25x25 cm) randomly. Samples were
preserved by using 10% buffered formalin and transported to the laboratory and counted and
identified. More over physicochemical properties of water such as temperature, pH, dissolved
oxygen (DO) and water salinity were also measured in each station. Diversity index was
investigated using Shannon-Weaver formula, dominancy index was investigated using
Simpson formula, and species richness was investigated using Margalof formula. The
identified samples were totally 13 species from 7 families and 1 order. The most frequent
identified families in seasons were Grapsidae , Porcellanidae and Xanthidae. According to
the results of ANOVA, there were significant differences between frequency changes of crabs
in all stations (p<0.05), but there were no significant differences between frequency changes
in both summer and winter seasons (p>0.05). Also results of this study indicate that the most
diversity rate (1.916) was in station 3 and warm season, the most species richness rate (4.454)
was in station 3 and warm season and the most dominancy rate (1.000) was in station 1, 2, 9
and warm season. At the end of study, we can conclude that diversity of inter-tidal zone crabs
in Bushehr seaport coastline was low.

Keywords: Species diversity, Species dominance, Species richness, Crab, Inter-tidal zone,
Bushehr seaport
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