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Abstract 

The present study was performed to describe the carapace length-weight relationships of spiny 

lobster Panulirus homarus from the north coast of the Gulf of Oman. A total of 140 species 

were measured, consisting of 8 males and 59 females between September 2019 to August 2020. 

The carapace length and total weight range of the whole sample was recorded as 59 g - 106 g 

and 46 mm-71mm, respectively. Regression equations for carapace length and body weight for 

male, female and total P. homarus population were W = 0.002 CL 2.8268, W = 0.004 CL 

2.6534, W = 0.004 CL 2.7407, respectively. The carapace length-weight relationship was also 

highly significant (p <0.05) with a high determination coefficient (r2 = 0.89), with a 95% 

confidence interval for b from 2.6018 to 2.8746. The test of the allometric coefficients “b” of 

the carapace length – body weight relationship showed negative allometric growth for males, 

females, and sexes combined. The current study provided the baseline data about carapace 

length – body weight relationship of spiny lobster from the north coast of Gulf of Oman. Such 

data is valuable for establishing a monitoring and management system of these fish species. 
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Introduction 

The spiny lobsters, Panulirus homarus 

belong to the family of Palinuridae 

found in tropical and warm to temperate 

waters and is an economically 

important spiny lobster along the 

Southern coast of Iran (Sistan and 

Baluchistan province) (Ajdari and 

Mirzaei, 2022). In this region, lobsters 

are attractive for fisheries development 

because of their high value and 

marketability and their simplicity of 

harvesting, leading to over-exploitation 

of this species and consequently a 

negative impact on sustainability.  

In the last three decades, lobster fishing 

has been an essential source of food and 

income to a large part of the fishers 

population in the southern region of the 

Gulf of Oman. Lobster fishing 

increased from 42 tons to 1 ton between 

1989 and 2004 on the South Coast of 

Iran and was subsequently banned by 

the Fisheries authority due to 

overfishing pressure. While Oman had 

similar conditions in lobster stocks, its 

catch increased from 400 tons to 430 

tons during one year (2015-2016) 

(Ajdari and Mirzaei, 2022). 

The study of the relationships between 

carapace length and lobster weight is 

the basis of studies related to stock 

assessment, physiology and ecology 

(Szuwalski et al., 2016, Groeneveld, 

2000). Estimating the weight variations 

from the known length groups is helpful 

in identifying the size, reproduction 

season, population health, and feeding 

habits in the population (Blackwell et 

al., 2000, Brock, 1954). Furthermore, to 

assess the stock and estimate population  

 

 

 

size, the relationships between carapace width 

and weight are necessary (Paul et al., 2021), 

As long as all of these studies employ a fully 

standardized sampling methodology to enable 

such comparisons. A way to verify this is to 

use the angular coefficient (b) of the LW 

equation, which determines animal growth 

type (Pope et al., 2010). 

Fisheries and species monitoring and the 

conservation of natural resources rely on the 

relationship between length and weight. For 

future studies on the regional natural resources 

ecology, length-weight relationships can also 

be used as baseline data (Irons et al., 2007). 

Furthermore, comparing length-weight 

relationships in different populations of the 

same species in different environments may 

overly indicate the population's health 

(Possamai et al., 2020). Le Cren (1951) and 

Ricker (1975) used the length-weight 

relationship to determine whether fish grew 

isometrically or allometrically. In addition to 

fish, the length-width-weight relationship is 

appropriate for evaluating crustaceans and 

other aquatic organisms (Wanjari et al., 2021). 

On the other hand, it has been demonstrated 

that their environment greatly affects lobsters' 

growth. Therefore, information derived from 

different geographic regions can be inaccurate 

(Chittleborough, 1975). Thus, it is important 

to establish the Carapace length – weight 

relationship for lobsters in the local area. This 

study aims to determine the carapace length-

weight relationship parameters (a, b, r2) for 

spiny lobster P. homarus from the north coast 

of the Gulf of Oman. 

 

Material and methods 

Lobster samples were obtained monthly from 

September  2019 to  August 2020,  from   
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fishermen who  used  unselective  

fishing  gears  such  as  gill nets  and 

traps at Ramin (25° 15' 58" N, 60° 44' 

44" E), Pozm (25° 18' 49" N, 60° 18' 

05" E), and Pasabandar (25° 02' 54" N, 61° 25' 

03" E) along the north coast of Gulf of Oman 

(Sistan and baluchestan province). 

 

Figure 1: Sampling locations of P. homarus in the north coast of Gulf of Oman 

Lobsters  collected  from  three 

locations  were  taken  to  the  

laboratory, pooled and  considered  as  

one  population.  The carapace length 

(+ 0.01mm) and total weight (+ 0.01 g) 

were recorded separately.  Carapace 

length was measured with Vernier 

calipers from orbital notch to the hind 

edge of the carapace along the mid 

dorsal line and body weight (W) with 

an accuracy of 0.1 g using a digital 

balance.  

The relationship between the Carapace 

length-weight, expressed by the 

equation 

W = aCLb (Rickter, 1973).  

where   

W = weight (g),  

CL is the carapace length,  

“a” is a constant  

“b” is  the  growth  exponent or slop b.  

The data were converted on natural log 

to fit linear or straight line of log length and 

log weight.  The  equation  can  be 

demonstrated logarithmically as Log W = log  

a+ b log L (King,  1995). Coefficient of 

determination (R 2) was adopted in order to 

determine the strength of the relationship in 

the linear regression. 

Logarithm transformation of Carapace length - 

weight relationship was calculated using the 

formula: W = log a + b log CL  

where,  

W is the total weight (g),  

CL is the Carapace length (mm) 

 (a) the intercept  

 (b) the slope or allometric growth coefficient.   

Linear  relationships  between  carapace length  

and  body weight  were  assessed  for males,  

females  and  total P.  homarus population  by  

the  computer  based  linear  regression 

analysis.  The following equation (Pauly 1984) 

was used to compare the calculated b values to 

the b value of isometric growth (b=3) (Pauly, 
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1984): 

𝑡 =
𝑠𝑑 log 𝐿

𝑠𝑑 log𝑊
.
|𝑏 − 3|

√1 − 𝑟2
. √𝑛 − 2 

Where   

sd log CL  =  standard deviation  of  the  

log  carapace  Length values,   

 sd log W = the  standard deviation  of  

the log  W  values,  

 n= the number of lobsters used in the 

computation. 

In a table, when t is greater than n - 2 

df, the value of b will be different from 3. 

 

Results 

Descriptive Statistics for population analysis 

of P. homarus are given in Table 1. A Total  

140  species were  measured  consisting  of  81  

males  and  59  females.  The carapace length 

and total weight range of the whole sample 

was recorded as 59 g - 106 g and 46 mm-

71mm, respectively. Highest mean weight 

(106 g) and highest carapace length (71 mm) 

were recorded for males compared to females. 

Table 1: Results of descriptive Statistics for male, female and total population of P. 

homarus 

Parameter Sex No Min Max Mean Sd 

Carapace length (mm) Female 81 46 65 56.22 4.09 

Carapace length (mm) Male 59 47 71 56.49 4.9 

Weight (g) Female 81 100 261 179.2 36.8 

Weight (g) Male 59 106 316 184.1 47.5 

 

Carapace length (L) to body weight (W) 

relationships in P. homarus captured 

were W = 0.002 CL 2.8268 for males 

and W = 0.004 CL 2.6534 for females 

(figure 1). According to the t-test 

applied to b, male and female lobsters 

had a negative allometric growth type 

(b<3), further statistical  analysis of the 

regression coefficients between  male  

and  female  lobsters  showed no  significant  

difference  (p>0.05), which  indicated that in 

general male and female lobsters have 

similarities in length and weight gained. 

Therefore, the data were combined and 

provided a regression equation W = 0.004 CL 

2.7407, which indicates the type of negative 

allometric growth. 
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Figure 2. Carapace length weight relationship of female P. homarus 

 

Figure 3. Carapace length weight relationship of males P. homarus 

 

Figure 4. Carapace length weight relationship of combine sexes of P. homarus 
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The carapace length-weight relationship 

was also highly significant (p <0.05) 

with a high determination coefficient 

(r2 = 0.89), with a 95% confidence 

interval for b from 2.6018 to 2.8746. 

The estimated b-value of the carapace 

length-weight relationship of P. homarus was 

within the expected range. In addition, the 

results of the Student’s t-test showed that the 

b-value was significantly different than 3, 

proving that the growth of P. homarus is 

allometric (Table 2). 

Table 2. Results of the linear regression models of P. homarus population 
 

S.E C.I. Upper Lower 

b0 0.33 0.5496 -5.3061 -6.4054 

b1 0.08 0.1364 2.8746 2.6018 

A 1.39 1.73 0.0049614 0.0016527 

B 0.08 0.14 2.8746 2.6018 

 

Discussion 

The findings of this study indicate that all the 

'b' values for females, males, and the entire 

population are below 3.0. Additionally, the 

student t-test results showed that both male 

and female 'b' values and the total population 

were significantly different from 3.0 

(p<0.05), indicating negative allometric 

growth. The current study showed allometric 

regression coefficients for lobsters ranged 

from 2.6534-2.8268. In contrast, the 

allometric coefficient for P. homarus caught 

at the Kanniyakumari coast (India) was 2.58 

(Meenakumari et al., 1986), and the 

allometric coefficient of lobsters from the 

southern coast of Sri Lanka was 2.15 

(Senevirathna et al., 2012). Accordingly, 

lobsters in the Gulf of Oman were higher in 

allometric coefficient than lobsters in nearby 

countries. 

This finding is contrary to previous studies in 

the Gulf of Oman, which have suggested a 

significant difference between the b values 

obtained for the male and total population 

from number 3, which show an allometric 

growth, while in female spiny lobsters, “b” 

value did not show a significant difference 

from 3 (P <0.05) which show isometric 

growth of the female species (Mohammad 

Reza Mirzaei et al., 2016). Furthermore, there 

is a different relationship between carapace 

length and body weight based on gender for 

this species in Tanjung Kasuari water 

(Situmorang et al., 2021). Allometric growth 

is exhibited by male lobsters, where the length 

of the carapace grows faster than the weight 

of the body. In contrast, female lobsters 

exhibit isometric growth, where the length of 

the carapace grows as fast as the weight. 

Kadafi et al. (2006) found allometric growth 

patterns in male lobsters in the waters of Ayah 

(Kebumen), and Ongkers et al. (2014) found 

isometric growth patterns in female lobsters in 

the Latulahat waters (Ambon) . In another 

study, Senevirathna et al. (2012) found that 

male and female sand lobsters grow at 

different rates in Sri Lankan waters. Female 

lobsters grow at an isometric rate, while male 

lobsters grow at an allometric rate. This result 

may be explained by the fact that even for the 

same species, the growth coefficient may 

differ depending on the geographical location. 

Ozaydin and Taskavak (2006) have found that 

the b value in the length-weight relationship 

can vary between habitats, even daily. 
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Taskavak and Bilecenoglu (2001) also 

revealed that the parameter ‘b’ could vary 

between seasons despite the variability 

between habitats. It has also been reported 

that photoperiodism affects lobster growth 

(Brown and Caputi, 1985). Briones-Fourzán 

and Lozano-Álvarez (2003) also noted that 

growth rate is strongly related to temperature 

and photoperiod for Panulirus lobsters. In 

addition to these factors, the value of 'b' is 

affected by age, body shape, sex, maturity 

stage, season, temperature, salinity and 

available nutrients (Moutopoulos and 

Stergiou, 2002). Therefore, the reason why 

there are differences in the growth patterns 

between males and females in a single 

population may be due to sex differences. 

Another important finding was that, in 

general, Panulirus lobsters in various studies 

exhibited negative allometric growth types. It 

is possible that the reason for this result can 

be explained by the fact that when aquatic 

species grow up, they become slimmer if 

they exhibit negative allometric growth or 

fatter if they exhibit positive allometric 

growth (Wooton, 1992). There are also 

several possible explanations for negative 

allometric growth patterns, including 

overcatch, competition, and trophic potential 

(Situmorang et al., 2021). Furthermore, It has 

been found by Barradas-Ortiz et al. (2003) 

that male Panulirus lobsters with a negative 

allometric pattern grow faster than female 

lobsters. This discrepancy may partly be 

explained by lobster's ovarian maturation, 

which stunts its growth (Hunt and Lyons, 

1986). According to Tully et al. (2001), 

energy directed towards spawning 

preparation in female lobsters, in male 

lobsters with negative allometric growth, is 

used to increase body length. 

In conclusion, this study has identified the 

carapace length-weight relationship in P. 

homarus shows that the growth pattern of this 

species in the north coast of the Gulf of Oman 

is negatively allometric, and there is a high 

level of correlation between carapace length 

and body weight. Furthermore, males are in 

better condition than females. The findings of 

this study providing a deeper insight into 

developing appropriate regulations to manage 

the fishery practices of P. homarus in this 

region. 

 

References 

AJDARI, A. & MIRZAEI, M. 2022. Lobster 

Fishery and aquaculture development in 

the north coast of Gulf of Oman: with 

emphasis on spiny lobster Panulirus 

homarus. Survey in Fisheries Sciences, 8, 

81-90. 

BARRADAS-ORTIZ, C., BRIONES-

FOURZÁN, P. & LOZANO-ÁLVAREZ, 

E. 2003. Seasonal reproduction and 

feeding ecology of giant isopods 

Bathynomus giganteus from the 

continental slope of the Yucatan 

peninsula. Deep Sea Research Part I: 

Oceanographic Research Papers, 50, 495-

513. 

BLACKWELL, B. G., BROWN, M. L. & 

WILLIS, D. W. 2000. Relative weight 

(Wr) status and current use in fisheries 

assessment and management. Reviews in 

fisheries Science, 8, 1-44. 

BRIONES-FOURZÁN, P. & LOZANO-

ÁLVAREZ, E. 2003. Factors affecting 

growth of the spiny lobsters Panulirus 

gracilis and Panulirus inflatus (Decapoda: 

Palinuridae) in Guerrero, México. Revista 

de Biología Tropical, 51, 165-174. 

BROCK, V. E. 1954. A preliminary report on 

a method of estimating reef fish 

populations. The Journal of Wildlife  [
 D

ow
nl

oa
de

d 
fr

om
 s

if
is

he
ri

es
sc

ie
nc

es
.c

om
 o

n 
20

23
-0

1-
13

 ]
 

                               7 / 9

http://sifisheriessciences.com/article-1-354-en.html


                                                            Journal of Survey in Fisheries Sciences 10(1) 2023                                       67 

 

 

Management, 18, 297-308. 

BROWN, R. & CAPUTI, N. 1985. Factors 

affecting the growth of undersize western 

rock lobster, Panulirus cygnus George, 

returned by fishermen to the sea. Fishery 

Bulletin, 83, 567-574. 

CHITTLEBOROUGH, R. 1975. 

Environmental factors affecting growth 

and survival of juvenile western rock 

lobsters Panulirus longipes (Milne-

Edwards). Marine and Freshwater 

Research, 26, 177-196. 

GROENEVELD, J. C. 2000. Stock 

assessment, ecology and economics as 

criteria for choosing between trap and 

trawl fisheries for spiny lobster Palinurus 

delagoae. Fisheries research, 48, 141-155. 

HUNT, J. H. & LYONS, W. G. 1986. 

Factors affecting growth and maturation 

of spiny lobsters, Panulirus argus, in the 

Florida Keys. Canadian Journal of 

Fisheries and Aquatic Sciences, 43, 2243-

2247. 

IRONS, K. S., SASS, G., MCCLELLAND, 

M. & STAFFORD, J. 2007. Reduced 

condition factor of two native fish species 

coincident with invasion of non‐native 

Asian carps in the Illinois River, USA Is 

this evidence for competition and reduced 

fitness? Journal of Fish Biology, 71, 258-

273. 

KADAFI, M., WIDANINGROEM, R. & 

SOEPARNO, S. 2006. Biological aspects 

and maximum sustainable yield of spiny 

lobster (Panulirus spp.) in Ayah coastal 

waters, Kebumen regency. Jurnal 

Perikanan (Journal of Fisheries Sciences), 

8, 108-117. 

LE CREN, E. D. 1951. The length-weight 

relationship and seasonal cycle in gonad 

weight and condition in the perch (Perca 

fluviatilis). The Journal of Animal 

Ecology, 201-219. 

MEENAKUMARI, B., MOHAN RAJAN, K. 

& KESAVAN NAIR, A. 1986. Length-

weight and tail length-total length 

relationship in Panulirus homarus 

Linnaeus on the south-west coast of India. 

Fishery technology, 23, 84-87. 

MOHAMMAD REZA MIRZAEI, 

HOSSEINI, S. A., AZHANG, B. & 

HASHEMI, S. A. R. 2016. Length weight 

relationship and sex ratio of spiny lobster 

(Panulirus homarus) as a suitable species 

for cage culture. Second national 

conference on marine aquaculture and 

enclosed environments. Iran, Sari. 

MOUTOPOULOS, D. & STERGIOU, K. 

2002. Length–weight and length–length 

relationships of fish species from the 

Aegean Sea (Greece). Journal of Applied 

Ichthyology, 18, 200-203. 

ONGKERS, O. T., PATTIASINA, B. J., 

TETELEPTA, J. M., NATAN, Y. & 

PATTIKAWA, J. A. 2014. Some 

biological aspects of painted spiny lobster 

(Panulirus versicolor) in Latuhalat waters, 

Ambon Island, Indonesia. Aquaculture, 

Aquarium, Conservation & Legislation, 7, 

469-474. 

OZAYDIN, O. & TASKAVAK, E. 2006. 

Length-weight relationships for 47 fish 

species from Izmir Bay (eastern Aegean 

Sea, Turkey). Acta Adriatica, 47, 211. 

PAUL, A. K., ALAM, M. M., HAQUE, M., 

HUSSAIN, M. A., ISLAM, M. S., 

MAHFUJ, M. & DAS, S. K. 2021. 

Gender-specific morphological growth 

patterns of the Estuarine Mud Crab Scylla 

olivacea in North-eastern Sundarbans, 

Bangladesh. Thalassas: An International 

Journal of Marine Sciences, 37, 521-529. 

PAULY, D. 1984. Fish population dynamics 

in tropical waters: a manual for use with 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

if
is

he
ri

es
sc

ie
nc

es
.c

om
 o

n 
20

23
-0

1-
13

 ]
 

                               8 / 9

http://sifisheriessciences.com/article-1-354-en.html


68 Reza et al.,  Carapace length-weight relationships of Panulirus homarus from North coast of Gulf of 

Oman  

  

 

programmable calculators. Vol. 8., 

WorldFish,. 

POPE, K. L., LOCHMANN, S. E. & 

YOUNG, M. K. 2010. Methods for 

assessing fish populations. In: Hubert, 

Wayne A; Quist, Michael C., eds. Inland 

Fisheries Management in North America, 

3rd edition. Bethesda, MD: American 

Fisheries Society: 325-351., 325-351. 

POSSAMAI, B., DOS PASSOS, A. C. & 

DE CARVALHO, B. M. 2020. Length–

weight relationships comparison between 

juveniles and adults of fish species from 

the mangroves of south Brazil. Acta 

Scientiarum. Biological Sciences, 42, 1-6. 

RICKER, W. E. 1975. Computation and 

interpretation of biological statistics of 

fish populations. Bull. Fish. Res. Bd. 

Can., 191, 1-382. 

RICKTER, W. 1973. Linear regression in 

fisheries research. J Fish Res Board Can, 

30, 409-434. Shamsan EF and Ansari ZA 

(2010). Study of age and growth of 

Indian sand whiting, Sillago sihama 

(Forsskal), from Zuari estuary, Goa. 

Indian J Mar Sci, 39, 68-73. 

SENEVIRATHNA, J., THUSHARI, G. & 

MUNASINGHE, D. 2012. Length-weight 

relationship of spiny lobster, Panulirus 

homarus population inhabiting southern 

coastal region of Sri Lanka. Education, 

2014. 

SITUMORANG, Y. M., OMAR, S. B. & 

TRESNATI, J. 2021. Carapace length-

body weight relationship and condition 

factor of painted rock lobster Panulirus 

versicolor in Sorong waters, West Papua, 

Indonesia. Aquaculture, Aquarium, 

Conservation & Legislation, 14, 519-535. 

SZUWALSKI, C. S., CASTREJON, M., 

OVANDO, D. & CHASCO, B. 2016. An 

integrated stock assessment for red spiny 

lobster (Panulirus penicillatus) from the 

Galapagos Marine Reserve. Fisheries 

Research, 177, 82-94. 

TASKAVAK, E. & BILECENOGLU, M. 

2001. Length–weight relationships for 18 

Lessepsian (Red Sea) immigrant fish 

species from the eastern Mediterranean 

coast of Turkey. Journal of the Marine 

Biological Association of the United 

Kingdom, 81, 895-896. 

TULLY, O., ROANTREE, V. & 

ROBINSON, M. 2001. Maturity, 

fecundity and reproductive potential of the 

European lobster (Homarus gammarus) in 

Ireland. Journal of the Marine Biological 

Association of the United Kingdom, 81, 

61-68. 

WANJARI, R. N., RAMTEKE, K. K., 

RAUT, S. & GUPTA, N. 2021. Length–

weight relationship of Charybdis 

callianassa Herbst, 1789 (Decapoda: 

Brachyura) in relation to sex and carapace 

length along the Mumbai coastal water, 

India. The Journal of Basic and Applied 

Zoology, 82, 1-6. 

WOOTON, R. 1992. Fish ecology: Tertiary 

level biology. Blackie, London. 212pp. 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

if
is

he
ri

es
sc

ie
nc

es
.c

om
 o

n 
20

23
-0

1-
13

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

http://sifisheriessciences.com/article-1-354-en.html
http://www.tcpdf.org

