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Abstract. Research to study size distribution, length-weight relationship, condition factor and sex ratio
of painted spiny lobster (Panulirus versicolor) was carried out in Latuhalat waters, Ambon Island on
March to May 2014. Samples of lobster were obtained from the lobster fishers at the village of Latuhalat.
Totally, there were 56 individuals of lobsters collected during the study with the carapace length ranging
from 6.0 to 14.1 cm, while the weight ranged from 101 to 1130 g. Growth pattern of lobster in the area
showed allometric for male and isometric for female. Condition factor showed that females were in better
condition than males. The ratio between males and females was equal.
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Introduction. Lobsters are important economical species of marine resources in
Indonesia (Bakhtiar et al 2013). In the recent years, exploitation of lobsters has
increased tremendously because of their high price and as a valued sea food item. Alive
lobster in the local market is sold up to USD 30 kg™, while in the local restaurant it is
valued up to USD 50 kg™ (pers observation).

As many as 149 species of commercially important lobsters are known to occur in
the Indian and Pacific Oceans, of which, 47 species belong to the family Palinuridae
(Holthuis 1991). Furthermore, Phillips et al (1980) stated that 11 species of family
Palinuridae are found in Indian and west Pacific Oceans in which seven species are known
to occur in Indonesian territory waters (Junaidi et al 2010). Those species are Panulirus
homarus, P. ornatus, P. penicillatus, P. longiceps, P. polyphagus, P. versicolor, and P.
daypus.

For the adequate management, information on the size composition of individuals
harvested, length-weight relationship and condition factor are important tools for any
finfish species (King 2007; Ndome et al 2012; Ikhwanuddin et al 2014). According to
Montgomery (1995), size distribution data provide knowledge about the impact of
harvesting on the population and on the temporal and spatial distributions of individuals
of different sizes. Length-weight relationship and condition factor are mainly dealt with to
know the variations in expected weight from the known length groups, which are, in turn,
the indications of fatness, breeding and feeding state and their suitability to the
environment. Furthermore, Bagenal & Tesch (1978) stated that the results of condition
factor can be used to compare the wellbeing of a finfish and is based on the theory that
heavier finfish of a given length are in better condition. Condition factor decreases with
increase in length and also influences the reproductive cycle in finfish (Welcome 1979).

Although exploitation of lobster by traditional fishers has been done for long time
in Ambon Island waters, scientific information on this important marine resource is
lacking. This research was conducted to provide some biological aspects of painted spiny
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lobster (Panulirus versicolor) which consists of size distribution, length-weight
relationship, condition factor and sex ratio.

Material and Method. This research was carried out from March to May 2014 in
Latuhalat waters, Ambon Island (Figure 1). Samples of lobster were obtained from the
lobster fishers at Latuhalat village.

Species identification was based on Holthuis (1991). Samples were separated
based on their sex and then measured. Carapace length was measured by using vernier
caliper from the posterior part of the eye socket to the back of carapace pararel to the
medio-dorsal line to the nearest mm, whereas weight was weighted using a 5.0 kg blue
LCD blacklight portable digital balance to the nearest gram. Data was processed with
Microsoft Excel 2010.
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Figure 1. Map showing sampling site (red circle).

Length-weight relationship was analyzed using formula proposed by Pauly (1984):
W=alLP
where: W - weight (g);
L - carapace length (cm);
a - intercept;
b - slope.

The value of b is then used to determine growth pattern i.e. isometric growth (b = 3) or
allometric growth (b # 3) by using t-Student test based on Pauly (1984).

Condition factor was estimated using formula proposed by King (2007):
A CF = W/W

where: W - observed mean weight;
W - predicted mean weight = a L".

Sex ratio was analyzed using Chi-square test according to Fowler & Cohen (1990):
> = 3 (O - E)*/E
where: O - observed frequency;
E - expected frequency.
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Results and Discussion

Size distribution of lobster. A total of 56 individual P. versicolor which consist of 31
males and 25 females were collected during the study. The carapace length of lobster in
the present study ranged from 6.0 to 14.1 cm (mean 9.31+2.15 cm), while the weight
ranged between 101 and 1130 g (mean 419.43+239.57 g) (Table 1). In comparison, P.
versicolor in Latuhalat waters is larger than lobster in Ayah coastal waters (Kadafi et al
2006). The authors found carapace length of P. versicolor ranging from 3 to 9 cm.
Meanwhile, Vaitheeswaran et al (2012) found the size of P. versicolor ranging from 12.9
to 24.1 cm and 105 to 405 g for total length and weight, respectively in Thoothukudi
waters, Southeast Coast of India. In general, male lobster in Latuhalat waters is larger
and heavier than female one (Table 1).

Table 1
Descriptive statistics of Panulirus versicolor in Latuhalat waters
Lobster n . Carapace Length (cm) . Weight (g)
Min Max Mean SD Min Max Mean SD
Male 31 6.3 14.1 10.14 2.10 233 1130 506.45 241.95
Female 25 6.0 12.4 8.28 1.74 101 749 311.52 190.89
Total 56 6.0 14.1 9.31 2.15 101 1130 419.43 239.57

The lobster population in Latuhalat waters is composed predominantly of adults > 6.0 cm
in carapace length. Junaidi et al (2010) stated that P. versicolor in Ekas Bay, Lombok
Island Indonesia attained first maturity at 61-71 mm carapace length. Based on that
statement, it can be concluded that lobster captured in Latuhalat waters has spawned at
least once.

Length-weight relationship. There is a close relationship between carapace length and
weight as indicated by high values of coefficient correlation (r) which ranges from 0.957
to 0.964 (Table 2). The b values are lower than 3, ranging from 2.048 to 2.931 (Figures
2, 3, 4). However, the t-student test indicated that b value for female is not significantly
different from 3 (Table 2). Subsequent analysis showed that the b value of female at
95% confidence interval (p = 0.05) ranged from 2.581 to 3.280 (Table 2). These results
indicate that growth pattern of female is isometric i.e. weight increment is equivalent to
the cubic system of length (Pauly 1984) whilst male and combined sex of male and
female lobster have negative allometric growth i.e. length increment is faster than weight
increment.

Table 2
Length-weight equation, range of slope, correlation coeficient and t-student values of
Panulirus versicolor in Latuhalat waters

_ b Range of b t (p = 0.05;
Lobster W=al at p = 0.05 r t calc. df = n-2)
Male W = 4.159 -2:048 1.817 - 2.279 0.959 8.43* 2.05
Female W = 0.561 L 293 2.581 - 3.280 0.964 0.41 2.07
Total W = 0.152 L 205 2.291 - 2.711 0.957 4.80* 2.00

Legend: df = degree of freedom; * = significant at p = 0.05.

The similar growth pattern had been observed by Kadafi et al (2006) who found isometric
growth for female and negative allometric growth for male P. versicolor in Ayah coastal
waters. In other species P. gracilis, Perez-Gonzalez (2011) also found isometric growth
for female and negative alllometric growth for male. On the other hand, Vaitheeswaran et
al (2012) found negative allometric growth for both sexes of P. versicolor in Thoothukudi
waters, Southeast Coast of India.
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Figure 2. Length-weight relationship of male P. versicolor.
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Figure 3. Length weight relationship of female P. versicolor.

1400 -
1200 -
©
~ 1000 - W = 1.4199 L2-504
IS R2 = 0.9158
2
= 600 -
°
~ 400 -
200 -
0 T T T 1
0 5 10 15 20
Carapace length (cm)

Figure 4. Length-weight relationship of P. versicolor
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Condition factor. The calculated values of condition factor showed that the value for
female (1.13) is higher than male (1.06). According to Bagenal & Tesch (1978), condition
factor can be used as an indicator for fatness or well-being. Furthermore, Effendie (1997)
stated that ideal condition of an organism is achieved when the length increment is
proportional to weight increment or weight increment is equal to the cubic of length
(isometric growth). Based on those, this result implies that condition of female is better
than male because at the same length female is heavier than male.

Sex ratio. In the present study, sex ratio between male and female is 1:0.81. However,
the result of chi-square test showed that there is no significant difference between male
and female in which y2 calc. = 0.64 < %2 table = 3.84 (p = 0.05; df = 1). This result
suggests that proportion of male and female lobsters in the area are equal or both sex
have an equal probability to be captured. Deviation of an equal sex ratio of lobster could
occur and it has been associated with differential male and female movements during
their reproductive activity (Perez-Gonzalez 2011). The author found that female lobster
P. gracilis tend to migrate to deeper waters or decreased activity during egg
development. This pattern of movement of the females toward deeper waters is common
in family Paniluridae and has been observerd in P. argus (Freitas & Castro 2005), P.
ornatus (Bell et al 1987), P. guttatus (Padilla-Ramos & Briones-Fourzan 1997), and in P.
elephas (Goni et al 2001).

Conclusions. A total of 56 individual lobsters P. versicolor which consist of 31 males and
25 females were collected during the study. The carapace length ranged from 6.0 to 14.1
cm (mean 9.31+2.15 cm), while the weight ranged from 101 to 1130 g (mean
419.43+239.57 g). Male lobsters are larger and heavier than females. Growth pattern of
lobsters in the area was negative allometric and isometric for males and females
respectively, with the condition factor of females being better than males. Ratio between
males and females was equal.

Acknowledgements. The authors want to thank DP2M DIKTI Indonesia for funding
research through SKIM MP3EI in 2014. We would like to thank Winster Larwuy and Tiara
Wattimury for their technical assistance in data collection.

References

Bagenal T., Tesch F. W., 1978 Age and growth. In: Method for assessment of fish production
in freshwater. Bagenal T. (ed), IBP Handbook, Blackwell Scientific Press, Oxford, pp.
101-136.

Bakhtiar N. M., Solichin A., Saputra S. W., 2013 [Growth and mortality rate of Panulirus
homarus in Cilacap waters, Central Java]. Journal of Management of Aquatic Resources
2(4):1-10 [in Indonesian].

Bell R. S., Channells P. W., MacFarlane J. W., Moore R., Phillips B. F., 1987 Movements and
breeding of the ornate rock lobster, Panulirus ornatus in Torres Strait and the northeast
coast of Queensland. Australian Journal of Marine and Freshwater Research 38:197-210.

Effendie M. M., 1997 [Fisheries biology]. Pustaka Nusatama, Yogyakarta, 163 pp. [in
Indonesian].

Freitas R., Castro M., 2005 Occurrence of Panulirus argus (Latreille, 1804) (Decapoda,
Palinuridae) in the northwest Islands of the Cape Verde Archipelago (central-east
Atlantic). Crustaceana 78(10):1191-1201.

Fowler J., Cohen L., 1990 Practical statistic for field biology. John Willey & Sons, New York,
227 pp.

Goni R., Refiones O., Quetglas A., 2001 Dynamics of a protected western Mediterranean
population of the European spiny lobster Palinurus elephas (Fabricius, 1787) assessed
by trap surveys. Marine and Freshwater Research 52:1577-1587.

Holthuis L. B., 1991 FAO species catalogue. Vol. 13. Marine lobster of the world. An annotated
and illustrated catalogue of species of interest to fisheries known to date. FAO Fisheries
Synopsis. No. 125, Vol. 13. Rome, 292 pp.

AACL Bioflux, 2014, Volume 7, Issue 6. 473
http://www.bioflux.com.ro/aacl



Ikhwanuddin M., Fatihah S. N., Nurul J. R., Zakaria M. Z., Abol-Munafi A. B., 2014 Biological
features of mud spiny lobster, Panulirus polyphagus (Herbst, 1793) from Johor coastal
water of Malaysia. World Applied Science Journal 31(12):2079-2086.

Junaidi M., Cokrowati N., Abidin Z., 2010 [Reproduction aspects of lobster (Panulirus sp.) in
Ekas Bay, Lombok Island]. Jurnal Kelautan 3(1):29-36. [in Indonesian].

Kadafi M., Widaningroem R., Soeparno, 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(1):108-117 [in Indonesian].

King M., 2007 Fisheries biology, assessment and management. Wiley-Blackwell, UK, 400 pp.

Montgomery S. S., 1995 Patterns in landings and size composition of Jasus verreauxi (H.
Milne Edwards, 1851) (Decapoda, Palinuridae) in waters off New South Wales, Australia.
Crustaceana 68(2):257-266.

Ndome C. B., Eteng A. O., Ekanem A. P., 2012 Length-weight relationship and condition
factorof the smoothmouth marine catfish (Carlarius heudelotii) in the gulf of Guinea,
Niger delta, Nigeria. AACL Bioflux 5(3):163-167.

Padilla-Ramos S., Briones-Fourzan P., 1997 Biological characteristics of the spiny lobsters
(Panulirus spp.) from the commercial catch in Puerto Morelos, Quintana Roo, Mexico.
Ciencias Marinas 23(2):175-193.

Pauly D., 1984 Fish population dynamic in tropical waters: a manual for use with
programmable calculators. ICLARM Studies and Reviews 8, Manila, Philippines, 325 pp.

Perez-Gonzales R., 2011 Catch composition of the spiny lobster Panulirus gracilis (Decapoda:
Palinuridae) off the western coast of Mexico. Latin American Journal of Aquatic Research
39(2):225-235.

Phillips B. F., Cobb J. S., George R. W., 1980 General biology. In: The biology and
management of lobster. Cobb J. S., Phillips B. F. (eds), Academic Press, New York, pp.
1-82.

Vaitheeswaran T., Jayakumar N., Venkataramani V. K., 2012 Length weight relationship of
lobster Panulirus versicolor (Latreille, 1804) (Family: Palinuridae) off Thoothukudi
waters, Southeast Coast of India. Tamilnadu Journal of Veterinary & Animal Sciences
8(1):54-59.

Welcome R. L., 1979 Fisheries ecology of flood plain rivers. Longman Press, London, 317 pp.

Received: 16 October 2014. Accepted: 19 November 2014. Published online: 06 December 2014.

Authors:

Ong Tony Samuel Ongkers, Pattimura University, Faculty of Fisheries and Marine Science, Department of
Aquatic Resource Management, Indonesia. Jl. Mr. Chr. Soplanit, Kampus Poka-Ambon 97233, e-mail:
ongkers_tony@yahoo.co.id

Betsy J. Pattiasina, Pattimura University, Faculty of Fisheries and Marine Science, Department of Aquatic
Resource Management, Indonesia. JI. Mr. Chr. Soplanit, Kampus Poka-Ambon 97233, e-mail:
bpattiasina@yahoo.com

Johannes Marthen Stephen Tetelepta, Pattimura University, Faculty of Fisheries and Marine Science,
Department of Aquatic Resource Management, Indonesia. JI. Mr. Chr. Soplanit, Kampus Poka-Ambon 97233, e-
mail: jms_tetelepta@yahoo.com

Yuliana Natan, Pattimura University, Faculty of Fisheries and Marine Science, Department of Aquatic Resource
Management, Indonesia. JI. Mr. Chr. Soplanit, Kampus Poka-Ambon 97233, e-mail: natan_y@yahoo.co.id
Jesaja Ajub Pattikawa, Pattimura University, Faculty of Fisheries and Marine Science, Department of Aquatic
Resource Management, Indonesia. JI. Mr. Chr. Soplanit, Kampus Poka-Ambon 97233, e-mail:
boypattikawa@yahoo.com

This is an open-access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution and reproduction in any medium, provided the original author and source
are credited.

How to cite this article:

Ongkers O. T. S., Pattiasina B. J., Tetelepta J. M. S., Natan Y., Pattikawa J. A., 2014 Some biological aspects of
painted spiny lobster (Panulirus versicolor) in Latuhalat waters, Ambon Island, Indonesia. AACL Bioflux
7(6):469-474.

AACL Bioflux, 2014, Volume 7, Issue 6. 474
http://www.bioflux.com.ro/aacl



