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Figure 1: Ovarian tissue section of O. rotundata in early primary growth: OOG (Oogonia), BL (basal lamina), GZ

(germinal zone), ePG (early primary growth).
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Figure 2: Ovarian tissue section of O. rotundata in late primary growth, LBC (lampbrush chromosomes), DPNYC
(dispersing perinuclear yolk complex), n (nucleus), nu (nucleolus), CA (cortical alveoli), FCN (follicle cells).
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Figure 3: Ovarian tissue section of O. rotundata A: early secondary growth stage; B and C: Mid-secondary growth,
YG (yolk globules), GZ (germinal zone); D and E: Late secondary growth oocytes are bright pink, YG (yolk globules),
SC (somatic cells), BL (basal lamina).
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Figure 4: Ovarian tissue section of O. rotundata in Full-Grown Oocytes stage, arrows show follicle cells.
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Figure 5: Ovarian growth in O. rotundata, Immature stage, OOG (Oogonia).
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Figure 6: Ovarian growth in O. rotundata, Rudimentary stage, OOG (Oogonia).
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Figure 7: Ovarian growth in O. rotundata, Developing stage, PVO (previtellogenic oocyte), OOG (Oogonia), GZ

(germinal zone).
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Figure 8: Ovarian growth in O. rotundata, Intermediate stage, PVO (previtellogenic oocyte), VO (vitellogenic oocyte),
GZ (germinal zone).
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Figure 9: Ovarian growth in O. rotundata, Advanced stage, FC (follicular cells), YV (yolk vesicles), MOC (Mature
oocytes).
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Figure 10: Ovarian growth in O. rotundata, Spent stage, OOG (Oogonia).

\AF


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.3.18.0
http://isfj.ir/article-1-2393-en.html

[ Downloaded from isfj.ir on 2025-07-20 ]

[ DOR: 20.1001.1.10261354.1399.29.3.18.0 ]

Vb‘)LmJ.-/MJC_:“%\JLm

Ol 2 gale ddas

dogarme w5y iS5 i SNl (5, S USS b e
O555S 5 ez Mgl ah lslE polis 5 o3
a>ye bmdlgl oad Sy @l 0 AT sl (s
3L ol sls Lapgion ) 4S5 5k wily Jso (50l
Sy g5l S5y ooy p0 Jshe &5 igd oo sl g wiiun
Jsl a3y Sl Jolie @l 5l 559,50 cal 25 Q3 1)
Olee s ab, Jsb ,o (Brown et al., 2009) <ol
RRINE <JUNOUF SN RPPSICE R SO P [ I NG
oea 4 Castiglioni mls alie cpl a5 5g (i
ok al>so & Ll dacngsl bolS 0l 5l a0 (Y4 +Y)
Cool 3505l QL wilid &8 wiiee (ud 5l 0slel 5 onm,

(Brown et al., 2009)
Sglite (S5 6o O waslllas ol Sl ol @ls el
5 L« SypS (50 @) a4 hlele (g5l Sphe i)
O, Sz Pz 0ad anugi g ul; Jsb ;0 () )b
L odens, i oluS s ol eols askias rotundata
Ky e 5l sz Ao a3 093 4 epate sl )
(Arculeo et al., ) wms o 3 Wb cov |, i sud
1995; Fyhn and Castlow, 1997; EI-Sherif et al.,
bl oad pldil gan did a5 ol lis s 2012
wwgi g ad ol lily 0 (gsSes Sl Sldlls
ol o Gl ezmen aBb e Sl sla sk
b 5o 005 Gilwer®d g adsi 4 ) hwss slasle
Castiglioni et al., 2007; ) ailesls o 3i55Lsg anl )
by (Gregati et al., 2010; Revathi et al., 2012
2 Blggl oyl oad oaalin JiS b5k
S i 635005 anl,d s wilgs e O. rotundata Sz >
O. rotundata > 3 0 Hlowss dews 5 ob, J>le
Jss gl (Ghb) al>ye (28 )3 ojlal g S bl
Loy ol 50 s aberndl (aed50 g b iy alanly
O Ses o EI-Sherif «LoSwgSle cloalin olul 5
Oratosquilla o I, laess as, Jole (Y:1Y)
ol Ommed ol asid al> e i Massavensis
(Castiglioni et al., 2007) Uca rapax sl (goummmds

Al plosl Al o il o
Aoz 5l gilwes )y wnls Jsb o lwess S5, Dl
Slalllae o a5 wil e Glwpidi ;o Jyoro Sliogas
VAY

22 Jroad g (owlidlon; Slalllas )0 e slaanl$ 51 (S
2 5l Somgsl 5 LisSsl 0 5l (BT (s sl sS
O. rotundata S 5 )0 Caggl 5l &g, ol anllas
IS e sl ganabb g S5 Sl ould o
ol ol 0oy SIS 4 gob wnl B Job 0w, ol
O. rotundata S5 ;5 3555l islstipe Sleogas
g 005 oyl (HeS U

ool (S (Jg 10 jga> ateen LigSysl ) al> e )
A>ye Byl 5o a5 (placamgsl ails mly o] Hpa oS
L5 a5l hed> Glaedd )0 dlees 55 diis 393 ol 05,
5 2yslm o5 ar ) (saly b Sl ailate LigSasl ol o 4,
ol b aites ailie ol Shess slacg) oles sl
Oless o o Sl 0 (eSS Al e Sl i
el o a5l Jb o ol sl ails semg wilsi e
IR alie 0sSS Jole o Sl sloy) bSx 5
(Brown et al., 2009) s ls

Sl Comggl oSS 5wy aloye b ol aalllae o
s Brown .ui ools askis O. rotundata x5
5 et @ pedbgion Cund eloly (V00 e
Callinectes > 5 0 |, lacggsl ol (S, Ol yis
pll Sldllae ples 10 .030,5 s al> 1o i 4y SAPIAUS
Sl al> e gy Samggl wb) Jolie Slasi 3y9e ) ead
O’Donovan et al., ') Macrobrachium rosenbergi
Potamon (¢l al> . caa (1984; Revathi et al., 2012
al>,s cae (Joshi and Khanna, 1982) koolooense
k> ¢ (Sharifian et al., 2014) Sodhiana iranica !,
Shinozaki-Mendes et al., ) C. guanhumi !, al>,»
Wiy adel al> e o llawggl Wl ool 5155 (2012
Ol 4 Jobw o azs j0 a5 Wilos 575N, Sare o
b 5l o)ked Wl ood LS gl 99 oo A3l adgl Cunngl
LsSasl IS p latumggl 090 el Sole ponndl
@hls a5 ates G el GaSekes laJsle
Jol o3y Gbl al> o g9,8 aiten 0ad 2355 slapjgeg S
03,5 y3a> pae 5 mudbggl 5L ools (0 00l L
53 Jobe o992 J8 SbsS medlisl oo B3l el ol o
wdlggl pae mlil cel oS cwl slacSelal oy

ol ok o cwl alo e cpl (WDe Koo 5l )l aS 0ed e


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.3.18.0
http://isfj.ir/article-1-2393-en.html

[ Downloaded from isfj.ir on 2025-07-20 ]

[ DOR: 20.1001.1.10261354.1399.29.3.18.0 ]

S0k 5 oub

in Tampa Bay. M.S Dissertation. Marine
Science University of South Florida. 58P.

Burggren W.W. and McMahon, B.R., 1988.
Biology of Land Crabs. Cambridge University
Press. 479 p.

Castiglioni, D.S. and Santos, S., 2001.
Reproductive  aspects  of  Cyrtograpsus
angulatus Dana, 1851 (Brachyura, Grapsidae) in
the Lagoa do Peixe, Rio Grande do Sul State,
Brazil. Nauplius, 9:11-20.

Castiglioni, D.S., Negreiros-Fransozo, ML.,
Lo'pez-Greco, L.S., Silveira, AF. and
Silveira, S.0., 2007. Gonad development in
females of fiddler crab Uca rapax (Crustacea,
Brachyura, Ocypodidae) using macro and
microscopic  techniques.  Iheringia  Se’rie
Zoologia, 97:505-510 .DOI: 10.1590/S0073-
47212007000400022.

Cavalli, R.O., Scardua, M.P. and Wasielesky,
W.J., 1997. Reproductive performance of dif-
ferent sized wild and pond-reared Penaeus
paulensis  females.  Journal of  the World
Aquaculture, 28:260-267. DOI: 10.1111/j.1749-
7345.1997.tb00641.x.

Chen, T., Lai, W. and Du, N., 1994. Growth,
reproduction and population structure of the
freshwater crab Sinopotamon yangtsekiense
Bott, 1967, from Zhejiang, China. Chinese
Journal of Oceanology and Limnology, 12:84-
90.

Costa, M. T. and Fransozo, M.L., 1998. The
Reproductive Cycle of Callinectes danae Smith,
1869 (Decapoda, Portunidae) in the Ubatuba
Region, Brazil. Crustaceana, 71:615-627. DOI:
10.1163/156854098X00617.

Macrophthalmus hirtipes :cosl oo oy ol
Crangon crangon «Simons and lones, 1981)
Callinectes danae .(Haefner and Spaargaren, 1983)
Portunus .(Costa and Negreiros-Fransozo, 1998)
Santos and Negreiros-Fransozo, ) spinimanus
Castiglioni and ) Cyrtograpsus angulatus 1999
do e o b)) OS] cassas ) (Santos, 2001

S o o3 1y Cpmaz Sy o Jeadys
0. Szpm o ghaess JolSs 5 oy Jolie oI5 job o
Sladllas 5 5,0l Slasgas Lululy e . |, rotundata
Slllas awglie by 50 ged e wlibadl
Sl o3alie ISl 1 55y Soon i L (5K S
Foadgs ad iz b o 1) ab, Gt Jole w, o5
@il a0 lals d92g S e atie

Sladshs St b plaoss by ol oSus S
casls cillae JlieaJys

&bw

Adiyodi, R.G. and Subramonian, T., 1983.
Arthropoda-Crustacea. In:  Adiyodi K.G.,
Adiyodi, R.G., (ed) Reproductive biology of
invertebrates, oogenesis, ovoposition and
oosorption. John Wiley and Sons, Toronto. pp.
443-495,

Arculeo, M., Payen, G., Cuttitta, A., 1995. A
survey of ovarian maturation in apopulation of
Aristaeus antennatus (Crustacea: Decapoda).
Animal Biology, 4:13-18.

Baker, A.C., Starger, C.J., McClanahan, T.R.
and Glynn, P.W., 2004. Corals’ adaptive
response to climate change. Nature, 430, 741.

Brown, C.E., Mann, D. and Grier, H., 2009.
Ovarian Morphology, Oogenesis, and Changes
through the Annual Reproductive Cycleof the

Female Blue Crab, Callinectes sapidus Rathbun,

YAA


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.3.18.0
http://isfj.ir/article-1-2393-en.html

[ Downloaded from isfj.ir on 2025-07-20 ]

[ DOR: 20.1001.1.10261354.1399.29.3.18.0 ]

Vb‘)l.ml-/b\jc_:“%\kjl.m

Ol 2 gale ddas

El-Sherif, S.S., EI-Khodary, G.M. and Ghonim,
A.Z., 2012. Ovarian cycle and scanningelectron
micrographs of the spawned egg of female
mantis shrimp  Oratosquilla  massavensis
(Alexandria, Egypt). Journal of
Basic and Applied Zoology, 65:116-124. DOI:
10.1016/j.jobaz.2012.07.006.

Fransozo, A., Negreiros-Fransozo, M.L. and
Bertini, G., 2002. Morphometric study of the
ghost crab Ocypode quadrata (Fabricius, 1887)
(Brachyura, Ocypodidae) from Ubatuba, Séo
Paulo, Brazil. In: Modern Approaches to the
Study of Crustacea, Springer, New York,
pp.189-195.

Fyhn, M.E.H. and Costlow, J.D., 1977. Histology
and histochemistry of the ovary andoogenesis in
Balanus amphitrite L. and Balanus eburneus
Gould (Cirripedia: Crus-tacea). Biological
Bulletin, 152:351-359.

Ghotbeddin, N., Fatemi, R. and Valinassab, T.,
2012. Identification of Iranian Subtidal Portunid
Crabs (Crustacea: Decapoda: Brachyura) of the
Oman Sea with First Record of 5 Species.
Journal of Oceanography, 3: 1-12. (In Persian).

Gregati, R.A., Fransozo, V., Lopez-Greco, L.S.
and  Negreiros-Fransozo, M.L., 2010.
Reproductive cycle and ovar-ian development
of the marine ornamental shrimp Stenopus
hispidus in captivity. Aquaculture, 306:185-190.
DOI: 10.1016/j.aquaculture.2010.05.009.

Johnson, P.T., 1980. Histology of the blue crab
Callinertes .sapidus. A model for the Decapoda.
Praeger Sci Publ, NewYork. 440P.

Joshi, P.C. and Khanna, S.S., 1982. Seasonal
changes in the ovary of a freshwater crab,
Potamon  koolooense  (Rathbun).  Animal
Science, 91:451-462. DOI:
10.1007/BF03186142.

VA4

Lucrezi, S. and Schlacher, T.A., 2010. Impacts of
off-road  vehicles (ORVsS) on  burrow
architecture of ghost crabs (genus Ocypode) on
sandy beaches. Environmental Management, 45:
1352-1362. DOI: 10.1007/s00267-010-9491-5.

Makioka, T., 1988. Ovarian structure and
oogenesis in Chelicerates and other Arthropods.
Proc Arthropod Embryol Soc Jpn, 23:1-10.

Naderi, M., Zare, P., Lastra, M. and
Pishehvarzad F., 2018a. First record of ghost
crab Ocypode sinensis (Dai Song and Yang,
1985) (Decapoda: Brachyura: Ocypodidae)
from Qeshm Island, Persian Gulf, Iran. Cahiers
de Biologie Marine, 59: 527-531. DOI:
10.21411/CBM.A.51F168A3.

Naderi, M., Hosseini, S.A., Hedayati, A.A,
Pazooki, J., Zare, P. and Lastra, M., 2018b.
Reproductive biology of Ghost crab Ocypode
rotundata (Miers, 1882) (Decapoda,
Ocypodidae) of Qeshm Island (Persian Gulf).
Crustaceana, 91:1039-1059. DOl:
10.1163/15685403-00003804.

Naderloo, R., Ebrahimnezhad, S. and Sari, A.R.,
2015. Annotated checklist of the decapod
crustaceans of the Gulf of Oman, northwestern
Indian Ocean. Zootaxa, 4028: 397-412. DOI:
10.11646/zootaxa.4028.3.5.

O’Donovan, P., Abraham, M. and Cohen, D.,
1984. The ovarian cycle during the intermoltin
ovigerous Macrobrachium
Aquaculture, 36:347-358.

Olive, P.J.W., 1992. The adaptive significance of
seasonal reproduction in marine invertebrates:

rosenbergii.

the importance of distinguishing between
models.  Invertebrate  Reproduction  and
Development, 22:165-174. DOl:
10.1080/07924259.1992.9672269.


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.3.18.0
http://isfj.ir/article-1-2393-en.html

[ Downloaded from isfj.ir on 2025-07-20 ]

[ DOR: 20.1001.1.10261354.1399.29.3.18.0 ]

S0k 5 oub

Olive, P.J.W., 1995. Annual breeding cycles in
marine  invertebrates and  environmental
temperature: probing the proximate and ultimate
causes of reproductive synchrony. Journal
of Thermal Biology, 20:79-90.

Ramirez-Liodra, E., 2002. Fecundity and life-
history strategies in marine invertebrates.
Advances in Marine Biology, 43:87-170. DOI:
10.1016/S0065-2881(02)43004-0.

Reddy, P.R., Kiranmayi, P., Kumari, K.T. and
Sreenivasula, R.P., 2006. 17 a-
Hydroxyprogesterone induced ovarian growth
and vitellogenesis in the freshwater rice field
crab Oziotelphusa senex senex. Aquaculture,
254:768-775.

Revathi, P., lyapparaj, P., Munuswamy, N. and
Krishnan, M., 2012. Vitellogenesis duringthe
ovarian development in freshwater female
prawn Macrobrachium rosenbergii (De Man).
International Journal of Aquatic Science, 3:13-
217.

Richmond, M.D., 1997. A guide to the Seashores
of Eastern Africa and theWestern Indian Ocean
Islands. Sida, Department for Research
Cooperation, SAREC. Zanzibar, Tanzania.
448P.

Rostant, L.V., Alkins, M. and Maitland, D.P.,
2008. Growth and maturity in the marine crab
Eudaniela garmani (Brachyura:
Pseudothelphusidae) from Trinidad, Westindies.
Journal of Crustacean Biology, 28:485-493.
DOI: 10.1651/07-2913R.1.

Sagi, A., Soroka, E., Chomsky, O., Calderon, J.
and Milner, Y., 1995. Ovarian protein
synthesis in the prawn Macrobrachium
rosenbergii: does ovarian vitellin synthesis
exist?. Invertebrate
Reproduction & Development, 27:41-47. DOI:
10.1080/07924259.1995.9672432.

Santos, S. and Negreiros-Fransozo, M.L., 1999.
Reproductive cycle of the swimming crab
Portunus spinimanus Latreille (Crustacea,
Decapoda, Brachyura) from Ubatuba, Séo
Paulo, Brazil. Revista Brasileira de Zoologia,
16:1183-1193. DOl: 10.1590/S0101-
81751999000400025.

Sharifian, S., Kamrani, E., Safaie, M. and
Sharifian., S., 2014. Oogenesis and ovarian
development in the freshwater Crab Sodhiana
iranica (Decapoda: Gecarcinuaidae) from the
south of Iran. Tissue and Cell, 47:213-220.
DOI: 10.1016/j.tice.2014.11.006.

Shinozaki-Mendes, R.A., Silva, J.F., Souza, L.P.
and Hazin, F.H.V., 2012. Histochemical study
of the ovarian development of the blue land crab
Cardisoma guanhumi (Crustacea:
Gecarcinidae). Invertebrate
Reproduction & Development, 56:191-199.
DOI: 10.1080/07924259.2011.587277.

Tsukimura, B., 2001. Crustacean vitellogenesis: its
role in oocyte development. American
Zoologist, 41:465-476. DOI:
10.1093/ich/41.3.465.


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.3.18.0
http://isfj.ir/article-1-2393-en.html

[ Downloaded from isfj.ir on 2025-07-20 ]

[ DOR: 20.1001.1.10261354.1399.29.3.18.0 ]

Iranian Scientific Fisheries Journal Vol.29, No.3

Study of ovary and oogenesis in ghost crab Ocypode rotundata from Qeshm Island,
Persian Gulf

Naderi, M.*"; Pazooki, J.2
“Mojtabanaderil364@yahoo.com

1- Department of Agriculture, Payame Noor University (PNU), P.O. Box 19395-3697 Tehran,
Iran.

2-Department of Aquatic Biology and Biotechnology, Faculty of Sciences and Biotechnology,
Shahid Beheshti University, Tehran, Iran.

Abstract

In this study, gonad structure and oogenesis of ghost crab were studied based on macroscopic
and microscopic analyses from January 2016 to February 2017. Female crabs were collected
from sandy beach of Salahk port, Qeshm Island, monthly. In the laboratory, the crabs’ ovaries
were dissected and prepared for histology. Based on external and morphological features,
gonad developmental stages were investigated and afterwards each stage was microscopically
described. According to the results, six ovarian developmental stages were recognized
including: stage I: immature, stage Il rudimentary, stage Ill: developing, stage IV:
intermediate, stage V: advanced, stage VI: spent. During oogenesis, the number of oocytes in
secondary growth increased in the ovaries which was associated with a change in coloration
and increase in the gonad volume. Oocytes growth process was classified in six stages: early
primary growth, late primary growth, early secondary growth, mid-secondary growth, late
secondary growth, and full-growth. According to results, shaping of perinuclear yolk complex
observed just in late primary growth stage. Furthermore, starting of second growth was
simultaneous to appearing of yolk globules in ooplasm. Also, most of oocytes were visible as
light pink in full-Grown stage.
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