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Introduction

The blue swimming crab (Portunus segnis) is a commercially significant decapod species in the
Persian Gulf and Oman Sea, particularly along the southern coasts of Iran. Among the family
Portunidae, P. segnis stands out due to its abundance and economic value. Historically misidentified
as P. pelagicus, recent morphological and genetic studies (Lai et al., 2010) have confirmed its
presence and dominance in the region. The species is widely distributed across the western Indian
Ocean, the Red Sea, Mediterranean Sea, and West African coasts (Hasan and Noél, 2008). Despite its
importance, sustainable exploitation of P. segnis remains a challenge due to increasing fishing
pressure and environmental changes. Previous studies (Safaei, 2013; Giraldes et al., 2016; Yesilyurt et
al., 2022) have explored its population dynamics, reproductive biology, and growth patterns, revealing
significant regional variations. Notably, invasive populations in the Mediterranean exhibit higher
growth rates compared to native populations in the Persian Gulf, likely due to ecological factors such
as predator pressure and food competition. This study aims to assess the biological status and
exploitation levels of P. segnis in Hormuzgan Province, Iran. It seeks to estimate key population
parameters, evaluate mortality rates, and propose management strategies for sustainable harvesting.
This study is designed to address three key questions: First, what are the growth and mortality
characteristics of P. segnis in the southern waters of Iran? Second, how do these biological traits
compare with the global populations of the species? Third, what management strategies are essential
to prevent overexploitation? By combining extensive field observations with advanced modeling
techniques, the research presents a comprehensive picture of the population structure and exploitation

status of P. segnis. The integration of biological indicators with fisheries data not only deepens


mailto:*t_valinassab@yahoo.com
https://creativecommons.org/license

Iranian Scientific Fisheries Journal Vol. 34, No. 5

scientific understanding of the species in the region but also provides a practical framework for
localized resource management.

Methodology

The study was conducted over a 12-month period from September 2023 to August 2024. Monthly
samples of P. segnis were collected from major landing sites in Kong, Qeshm, Bandar Abbas, and
Sirik. Each month, 40-50 individuals were randomly selected and subjected to biometric analysis.
Carapace width (CW) was measured using digital calipers (+0.01 cm), and body weight was recorded
with precision scales (£0.01 g). Sex determination was based on abdominal morphology. Growth
patterns were analyzed using the von Bertalanffy growth model via ELEFAN I (Pauly, 1998) in
TropFishR. The relationship between CW and weight was modeled using the equation W=aCW?", with
regression parameters estimated separately for males and females. Growth type (isometric vs.
allometric) was determined using Pauly’s t-test. Mortality rates were estimated using Pauly’s
empirical formula for natural mortality (M), catch curve analysis for total mortality (Z), and the
difference method for fishing mortality (F=Z-M). Exploitation rate (E=F/Z) and optimal biological
reference points (Fop, Fiimit) were calculated following Patterson (1992). Cohort analysis and length-
frequency distributions were used to identify age classes and recruitment patterns. Maximum Constant
Yield (MCY) was estimated using Welch’s method (2002), incorporating 10-year average catch data
and environmental variability indices. All statistical analyses were performed in R.

Results

A total of 2,042 P. segnis specimens (1,025 males, 1,017 females) were analyzed. Carapace width
ranged from 4 to 19 cm in males and 5 to 17 ¢cm in females, with a mean CW of 12.1 cm for males and
11.4 cm for females. The most frequent size class was 10—12 c¢cm, accounting for 43% of the
population. Statistical analysis confirmed significant sexual dimorphism in size (p<0.05). The CW—
weight relationship showed allometric growth, with males exhibiting higher weight at equivalent CW
than females. Regression equations were W=0.0667CW?!* for males and W=0.0902CW?2"* for
females, with R? values of 0.90 and 0.88, respectively. Sex ratio analysis across months revealed near
parity (1:1), with minor fluctuations. Only in September 2024 did females significantly outnumber
males (p<0.05). Seasonal trends indicated peak abundance of mature individuals from December to
May, while juveniles dominated from June to September. Growth parameters estimated via von
Bertalanffy model were: CWowo=17.85 cm, K=0.79 yr', tt=0.51 yr, and ®'=2.14. These values
suggest rapid growth and high turnover. Mortality rates were Z=1.91 yr!, M=1.60 yr!, F=0.31 yr,
and E=0.16, indicating low fishing pressure relative to natural mortality.

Optimal exploitation benchmarks were F,=0.80 and Fjimi=1.05.

The estimated MCY for Hormuzgan waters was 276 tons, based on a 10-year average catch and
environmental index c=0.7. Cohort analysis revealed four distinct age classes, with recruitment

peaking in April and growth slowing from September to November.
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Conclusion and discussion

The findings underscore the ecological and economic importance of P. segnis in southern Iranian
waters. Despite its commercial value, the species faces threats from habitat degradation and
unregulated fishing. The observed low exploitation rate (E=0.16) suggests current fishing pressure is
below biological limits, offering a window for proactive management. Seasonal growth patterns and
recruitment dynamics highlight the need for temporal fishing regulations. The presence of juveniles
during summer months suggests that restricting harvest during this period could enhance stock
sustainability. Additionally, the allometric growth pattern and sexual dimorphism in size warrant gear
modifications to reduce bycatch and protect smaller individuals. Comparative analysis with global
studies (Josileen and Menon, 2007; Dineshbabu et al., 2008; Mehanna et al., 2013) showed regional
differences in growth rates and CWoo, likely due to gear selectivity, sampling methods, and ecological
conditions. For instance, CWo in Oman was 10.3 cm for males, while in India it reached up to 22.3
cm. Recommendations include implementing minimum legal-size limits, enhancing data collection on
catch and effort, and promoting selective fishing gear. Establishing marine protected areas during peak
spawning seasons could further safeguard reproductive stocks.
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Figure 1: Sampling Sites for Portunus segnisin Iranian Waters of the Persian Gulf and the Gulf of Oman (2023-2024)
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Table 2: Sex-ratio between male and female of Portunus segnis collected from the Persian Gulf and Oman Sea

Samplin Female Frequenc Male Frequenc Sex Ratio (Female: - 2
Moll)lthg Female  Male (%)q ' (%()1 ' Mal(e) V:lue T)fzst
Sep 2023 20 41 32.79 67.21 0.49 0.007 7.23
Oct 55 77 41.67 58.33 0.71 0.056 3.67
Nov 71 48 59.17 40.83 1.48 0.035 4.44
Dec 63 45 58.33 41.67 1.40 0.083 3.00
Jan 58 47 55.24 44.76 1.23 0.283 1.15
Feb 60 56 51.72 48.28 1.07 0.710 0.138
Mar 61 59 50.83 49.17 1.03 0.855 0.03
Apr 2024 66 63 51.16 48.84 1.05 0.792 0.07
May 74 69 51.75 48.25 1.07 0.676 0.175
Jun 79 76 50.98 49.02 1.04 0.810 0.06
Jul 82 80 50.63 49.37 1.03 0.875 0.03
Aug 74 72 50.68 49.32 1.03 0.869 0.07
Sep 2024 54 45 54.00 46.00 1.20 0.366 0.82
Total 1027 1017 50.25 49.75 1.01 0.825 0.049
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Table 4: Population dynamics parameters of Portunus segnis in the waters of the Persian Gulf and the Oman Sea
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Figure 4: Growth curve of blue swimming crab (Portunus segnis) in the waters of the Persian Gulf and Oman Sea
based on the von Bertalanffy’s method. (Monthly sampling was conducted from September 2023 to September 2024)
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Figure 5: Linear catch curve based on carapace width frequency data of blue swimming crab
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Table 5: Estimation of Portunus segnis growth indices in Iranian waters and other regions

CWoo (mm) K) yr sex Species Reference
178 1.79 both P. segnis Current study
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j Meh: ., 201
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171 L6 female P. pelagicus (Sawusdee and Songrak, 2009)
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169 1.3 male P pelaci (Dineshbabu et al., 2008)
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192-223 0.95-1.71 male P. pelagicus (Josileen and Menon, 2007)

St slocKiz 5 sl MCY e canlllan ol ol
D 35905 5 YVE sg0 48500 oliul slpl o o]
6l 5 Lis gl oS ams o Lt ol dalllas gl
skl jo (P segnis) ol Slis K5 pB3
slacwlow bzl g G908 plos sbys g oo Bl
ol Jl po Cwl (65558 65100 0 Ca e e
So Capde lp gladboleile shaely A
Xz > a5 J o ojlai 59>y adhais [0 4sS
s5b 4 et )25 sladisS 5l (S ol 4 o S
25 5 byt ped lavee ;3 038
sl Gk 5l 465l de odledy Wigh o udlo
5 1555 el IS S5S sla g ol 5
2 as,e podle (Jol> Joame Sl (i 5 ol ploxl
@ 09> e sS4 JSl el
Sgden yole )bl

Sy e o)l Jilas e el ola Sl 3]
SrSoe 9 POl ey n are jLid ralS s
Lis )5 655 B Wlgioe S 38 23l sla o ]
s g blaner falS S sl () g98
S o] mlie (gl 5 CarsS

v

I plediges (Sl gl o L sleadlas o
slr b ey 2She g ey ooy slaol)l
5 ol gy ol oud ) Gl clacKiz S
Paralithodes s> ladlas
o9 (Ll Bristol gl o camtschaticus
e Sl 2 )3l 2Ll bl MSY Jus
Dvoretsky and ) cosl sals &) ojlail g >
ohgy «So3Se zds o yues (Dvoretsky, 2013
aS ooy eolawl MSY 905956 Cyod (5l p C-MSY
6‘)) o AR 9 094355} 6‘): o YV,2AY ):OLM
Arreguin-Sanchez et ) cuul ool 5,41, 1, MSY
oyl (S5 Bering sb,s o (al, 2002
Sez P 2B g 0 ool Slids  (ane
Cool ooy Jamecan;  elge JLS 0 x>
by ol ,o (Garber-Yonts and Lee, 2020)
Jls o Bering b s 0 Kix5 so gjluaisdan
Sz ey b e alie b as gl Yeeo
5 Oblorese O e Sleaepe 5 Cupde
p oo a0 ek peed oS8 ae



OIS 5 i g

estimating stock status from length
frequency data. ICES Journal of Marine
Science, 75(6):2004-2015. DOI:
10.1093/icesjms/fsy078

Garber-Yonts, B.E. and Lee, J., 2020. Stock
assessment and fishery evaluation report for
the king and Tanner crab fisheries of the
Gulf of Alaska and Bering Sea/Aleutian
Islands area: economic status of the BSAI
king and Tanner crab fisheries off Alaska.
Brian Garber-Yonts, NOAA Fisheries Jean
Lee, Alaska Fisheries Information Network.
210 P.

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 (11):1-12. (In Persian)

Giraldes, B.W., Al-Maslamani, 1., Al-Ashwel,
A., Chatting, M. and Smyth, D., 2016.
Basic assessment of Portunus segnis (Forskal,
1775)-A baseline for stock management in
the Western Gulf. Egyptian Journal of
Aquatic Research, 42(1):111-119.
DOI:10.1016/j.ejar.2016.02.001

Gondal, M.A., Igbal, S., Atique, U., Saher,
N.U., Qureshi, N.A., Mahboob, S., Al-
Ghanim, K.A. and Al-Misned, F., 2020.
Linking fish and crustacean taxonomic
composition with seasonal contrasts in the
soft-bottom intertidal zone. Brazilian
Journal of Biology, 81(4):1036-1049.
DOI:10.1590/1519-6984.234129

P

Annabi, A., Bardelli, R., Vizzini, S. and
Mancinelli, G., 2018. Baseline assessment
of heavy metals content and trophic
position of the invasive blue swimming
crab Portunus segnis (Forskal, 1775) in the
Gulf of Gabes (Tunisia). Marine Pollution
Bulletin, 136:454-463.
DOI: 10.1016/j.marpolbul.2018.09.037

Arreguin-Sanchez, F., Arcos, E. and
Chavez, E.A., 2002. Flows of biomass and
structure in an exploited benthic ecosystem
in the Gulf of California, Mexico.
Ecological Modelling, 156(2-3):167-183.
DOI: 10.1016/S0304-3800(02)00159-X

Beverton, R.J.H., 1992. Fish resources:
threats and protection. Netherlands Journal
of Zoology, 42(2-3): 139-175. DOL:
10.1163/156854291X00252

Dineshbabu, A.P., Sreedhara, B. and
Muniyappa, Y., 2008. Biology and
exploitation of the blue swimmer crab,
Portunus pelagicus (Linnaeus, 1758), from
south Karnataka coast, India. Indian
Journal of Fisheries, 55(3):215-220.

Dvoretsky, A.G. and Dvoretsky, V.G., 2013.
Population dynamics of the invasive
lithodid crab, Paralithodes camtschaticus,
in a typical bay of the Barents Sea. /ICES
Journal of Marine Science, 70(6):1255-
1262. DOI: 10.1093/icesjms/fst037

Froese, R., Winker, H., Coro, G., Demirel,
N., Tsikliras, A.C., Dimarchopoulou, D.,
Scarcella, G., Probst, W.N., Dureuil, M.
and Pauly, D., 2018. A new approach for

A


https://doi.org/10.1016/j.marpolbul.2018.09.037
https://doi.org/10.1016/S0304-3800(02)00159-X
https://dx.doi.org/10.1163/156854291X00252
https://dx.doi.org/10.1163/156854291X00252
https://doi.org/10.1093/icesjms/fst037
https://doi.org/10.1093/icesjms/fsy078
https://doi.org/10.1093/icesjms/fsy078
https://doi.org/10.1016/j.ejar.2016.02.001
https://doi.org/10.1590/1519-6984.234129

Gonzales, F.L., Ganaden, S.R. and
Gayanilo Jr,F.C., 1997. Some population
parameters of commercially important
fishes in the Philippines. Bureau of
Fisheries and  Aquatic = Resources,
Philippines. 114 P.

Hasan, H. and Noél, P.Y., 2008. First record
of  Thalamita indistincta Apel and
Spiridonov, 1998 (Decapoda, Brachyura,
Portunidae) in  the  Mediterranean.
Crustaceana, 81(2):247-252
DOI:10.1163/156854008783476242

Iranian Fisheries Organization, Planning
and Program Office, 2025. Statistical
yearbook of the Iranian  Fisheries
Organization. Deputy of Planning and
Resource Management Publications, Iran.
64 P (in Persian).

Jahangiri Golshouari, F., Safaei, M. and
Momeni, M., 2014. Reproductive biology
of Matuta planipes (Fabricius, 1798) in the
coastal waters of the Persian Gulf
(Hormuzgan Province). Journal of Animal
Environment, 16(1):113-122 (in Persian)

Josileen, J. and Menon, N.G., 2007. Fishery
and growth parameters of the blue swimmer
crab Portunus pelagicus (Linnaeus, 1758)
along the Mandapam coast, India. Journal
of the Marine Biological Association of
India, 49(2), 159-165.

Josileen, J., 2022. Overview of crustacean
fisheries and crab taxonomy in India.
ICAR-Central Marine Fisheries Research
Institute, Kochi. 390-409p

Kamrani, E., Sabili, A.N. and Yahyavi, M.,

2010. Stock assessment and reproductive

&

biology of the blue swimming crab,
Portunus pelagicus in Bandar Abbas
Coastal Waters, northern Persian Gulf.

Persian Gulf Scientific Research Journal,
1(2):11-22.

Lai, J.C., Ng, P.K. and Davie, P.J., 2010. A

revision of the Portunus pelagicus
(Linnaeus, 1758)  species complex
(Crustacea: Brachyura: Portunidae), with
the recognition of four species. Raffles
Bulletin of Zoology, 58(2): 199-237, DOI:
10.5281/zenodo0.5342701

Mehanna, S.F., Khvorov, S., Al-Sinawy, M.,

Al-Nadabi, Y.S. and Al-Mosharafi, M.N.,
2013. Stock assessment of the blue
swimmer crab  Portunus  pelagicus
(Linnaeus, 1766) from the Oman Coastal
Waters. International Journal of Fisheries

and Aquatic Sciences, 2(1):1-8.

Mildenberger, T., Taylor, M.H. and Wolff,

A.M., 2017. TropFishR: an R package for
fisheries analysis with length-frequency
data. Methods in Ecology and Evolution,
8(11), 1520-1527.
DOI: 10.1111/2041-210X.12791

Patterson, K., 1992. Fisheries for small

pelagic species: an empirical approach to
management targets. Reviews in fish
biology and fisheries, 2(4):321-338.
DOI: 10.1007/BF00043521

Pauly, D., 1980. On the interrelationships

between  natural  mortality,  growth
parameters, and mean environmental
temperature in 175 fish stocks. ICES
Journal of Marine Science, 39(2):175-192.
DOI:10.1093/icesjms/39.2.175


https://doi.org/10.1163/156854008783476242
https://doi.org/10.1111/2041-210X.12791
https://doi.org/10.1007/BF00043521
https://doi.org/10.1093/icesjms/39.2.175

OIS 5 i g

Pauly, D., 1998. Tropical fishes: patterns and
propensities. Journal of Fish Biology, 53:1-
17.

DOI:10.1006/jfbi.1998.0810

Pot, B.G. and Taylor, B., 2013. Blue and Red
Swimmer Crab. Red, 1(3):1-34.

Safaei, M., 2013. Population dynamics of the
blue swimming crab (Portunus segnis) in
the coastal waters of the Persian Gulf and
the Gulf of Oman (Hormuzgan Province).
PhD  Dissertation, Shahid  Beheshti
University, Tehran, Iran (in Persian).

Safaie, M., Kiabi, B., Pazooki, J. and
Shokri, ML.R., 2013. Growth parameters
and mortality rates of the blue swimming
crab, Portunus segnis (Forskal, 1775) in
coastal waters of the Persian Gulf and Gulf
of Oman, Iran. Indian Journal of Fisheries,
60(1):9-13.
DOI:10.1186/s41200-016-0073-y

Safaie, M. and Momeni, M., 2015. Virtual
population analysis, recruitment pattern and
cohort analysis of blue swimming crab,
Portunus segnis (Forskal, 1775) in coastal
waters of Persian Gulf and Gulf of Oman,
Iran. Journal of Aquatic Ecology, 5(1):61-
51. (in Persian).

Sari, A. and Naderloo, R., 2003. Taxonomic
study of crabs from the intertidal zone of
Iranian waters in the Persian Gulf. MSc
Thesis, University of Tehran, Iran. (in
Persian)

Sawusdee, A. and Songrak, A., 2009.
Population dynamics and stock assessment
of blue swimming crab (Portunus pelagicus

Linnaeus, 1758) in the coastal area of Trang

Province, Thailand. Journal of Science and
Technology, 6(2):189-202.

Sparre, P. and Venema, S.C., 1998.

Introduction to tropical fish stock
assessment, Part 1, Manual, F.A.O
Fisheries technical paper No.306.1, Rev.1,
Rome, F.A.O. 12 p.

Valinasab, T., Hosseinzadeh, H. and

Eskandari, G.R., 2004. Reproduction of
the blue swimming crab (Portunus
pelagicus) in the waters of Hormozgan
Province (Persian Gulf). Journal of
Research and Development, 17(3):52-57.

(in Persian).

Welch, D.J., Hoyle, S.D., McPherson, G.R.

and Gribble, N.A., 2002. Preliminary
assessment of the Queensland east coast
Spanish mackerel fishery. Department of
Primary Industries, Queensland.

Information Series, 102 P.

Yesilyurt, I.N., Tiireli, C. and Gundogdu, S.,

2022. Growth parameters of the invasive
blue swimming crab Portunus segnis
(Forskal, 1775) (Crustacea) in the North-
Eastern Mediterranean, Tirkiye. Aquatic
Research, 5(4):285-294.
DOI:10.3153/AR22028


https://doi.org/10.1006/jfbi.1998.0810
https://doi.org/10.1186/s41200-016-0073-y
https://doi.org/10.3153/AR22028

