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Abstract

A preliminary study on reproductive biology of estime catfishArius argyropleuronwas conducted using
samples collected from Merbok estuary which is tedan the northern part of peninsular Malaysiae Th
fish samples were collected in March-December 2@§lig a barrier nets deployed on mudflat opposite
vegetation of mangroves. Testes and ovaries wessified base on volume relative to abdominal gavit
gonad forms, size of gonad, colors and oocytes ei@mThe gonado-somatic indices showed that #te fi
matured throughout the year with major spawning<dea females occurred in April and minor peak in
July, whereas males recorded a higher peak in Nbeembsolute fecundity of mature ovary was ranged
from 19 to 87 eggs and was linearly related to festgth and power function to fish body weight. &ér
groups of eggs for the ovary in stage Il and twougs in stage Ill were recorded. The length at firs
maturity for both males and females was approxitw&2.5 cm in fork length.

Keywords: Arius argyropleuronMerbok estuary, peninsular Malaysia, reproductitdgy

1. Introduction

Genera of Ariidea are widely distributed in temperand tropical areas, both in coastal and estiarie
(Marceniuk & Menezes 2007Arius argyropleuroris one of the species widely found in Indo-Westifkg
East coast and eastern coastal India, Thailandnksla, Malaysia, the Philippines, southern cofbtew
Guinea and the north coast of Australia (Kailolé89,92000). In Malaysia this species is commonly
abundant in shallow, muddy coastal and estuarysai®ambang & Khiok 2005, Mohsin & Ambak 1996,
Ambak et al 2010). They contribute to the socio-economicghef artisanal fisheries and are normally
caught by qill nets, trammel nets and barrier nttis; fish is being marketed directly when caugiied
and salted (Mansoet al. 1998). The fish eggs are quite large and cancdte: for RM15-RM20 per
kilogram (approximately USD4.60-6.30).
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Studies on the population biology of marine catfisiMalaysian waters are still scarce and littl&newn
about the reproductive biology of ti#giidae fish species. However, studies on the reprodudiieéogy
and stomach content 8fius maculatusrom the Matang mangrove reserves in Perak hage benducted
by Mazlanet al. (2008). A study on morphometric and meristicsrabgeristics of fives Arius spp from the
coastal area of Kedah was conducted by Maesat. (2012a) and Mansaet al. (2012b) had studied the
population dynamics dDsteogeneiosus militarisff the coastal waters of Penang. Beyond thissinolar
studies have been conducted on the population dgsashA. argyropleuronn Malaysia and elsewhere.

The present study aimed to describe the reprodustirategy such as period of spawning, lengthrstt fi
maturity, diameter of eggs and fecundity from tlenples collected from the Merbok estuary which is
located on the northern part of peninsular Malaysia

2. Materials and methods

Samples ofA. argyropleuronwere collected from the catches of barrier nefdayed by artisanal fishers in
the estuary area of Merbok, Kedah (Fig. 1). Ths nsed was 40-50 meters long, 3-5 meters deepawith
mesh size of 2.5 mm. Fishing operation were noyrabk place at 2-3 days before and after therfidbn
and also during new moon phases, when there iagtrarrent enable fish entangled in the net. The
footrope of the net was at first secured to the flatcdopposite vegetation of mangrove during the tale,
then the headrope was raised and secured to poles during tHethig, while harvesting was carried out
during a low tide 12 hours after the net was set.

Samples ofA. argyropleuronwere collected from Merbok estuary from March 2Q08&l December 2009.
Fifty to 100 fish were obtained every month. Thsh fsamples were placed in a plastic bag and kean i
ice-box and transported to the laboratory.

In the laboratory, each individual fish was meadJoe the total length (TL), standard length (Shpdork
length (FL) to the nearest centimeter and for bedight (BW), recorded to the nearest grams.

Each gonad was examined to identify its maturinges and were assigned as immature (stage Igliniti
and final maturity (stage Il), ripe (stage lll) asdent (stage IV) following to Gomes & Araujo (2004
according to the vascular irrigation intensity,a@oénd percent volume of abdominal cavity occupigd
gonads. Matured gonads that were needed for thendidy study were preserved in Gilson’s solution in
order to loosen the tissues surrounding the eggs.

Fecundity was estimated by counting the total nunolbenature eggs in both ovaries (Nikolsityal. 1973,
Nikolsky 1974). The relationship between the ooaytenber, FL and body weight was estimated. The
diameter of the eggs was also measured, as recoechdry Lamperét al. (2004) and Mesat al. (2007).
However, only the diameter of eggs from stagesnidl &l were measured using the image analyzer
stereomicroscope, Olympus SZX9.
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3. Results

A total of 477 ofA. argyropleuronwere studied. Out of this number, 273 fish haded their sexual
maturity stages (stage Il and stage lll). Ovariedestis were separated by connective tissue aed ar
situated ventrally to the kidneys and swim bladdiee outer layer of the testis (Plate 1) tend tovhée to
pink in color in stage | (Plate 1A), white and wedlveloped in a stage Il (Plate 1B) and becomewetbd
orange in stage Il (Plate 1C) as compared to tfeies (Plate 2) where the outer layer is whitdight
yellow in stage | (Plate 2a), creamy yellow in gtdg(Plate 2B) and yellowish gold to orange ingstall
(Plate 2C). Both the testis and ovaries turn tocild and shrink in stage IV or spent (Plates 1 2n&ome

of the eggs in this stage were already released.

From the samples observed, 45 fish were in thenjievstage, 286 fish were males and 146 femalg= Ri
males or stage lll fish were observed in highercgetages during April and October and spent males
occurred throughout the year (Fig. 2). While, tipe females were recorded in July and spent feffiigie
occurred in August-September (Fig. 3).

3.1. Fecundity

Thirty of theA. argyropleuronat stage Il and 1l were examined. The numberggfsewas ranged from 19
to 87; they were linearly regressed to the fishgth and powered function to body weight. The
correlation between fecundity and fork length wasitively related at regression coefficienf,=R0.2448
with less significant at P < 0.005 (Fig. 4). Whasethe correlation between fecundity and fish bedight
was related at regression coefficiert=F0.1529, which also not significant at p < 0.04.

3.2. Egg diameter

A total of 806 eggs were measured under the stéceosecope from 18 individual fish in stage Il art |
Eggs at stage IV were not measured because attge, some of the eggs have been released or sgpawn
Oocytes diameter in stage Il showed at least trahfreéquencies (Fig. 5A). The three groups of oesyt
were clearly distinguished with the major groupegfgs at mean size 3.88 + 1.09 mm in diameter, the
second group was 7.20 = 1.01 mm and the third greag11.19 + 0.70 mm approaching towards stage IIl.
The egg sizes in stage Ill were composed of twtindisve groups 3.16 + 0.80 and 9.25 + 1.63 mm,
respectively (Fig. 5B).

3.3. Gonado-somatic indices (GSI)

Spawning period foArius argyropleuron males and females as determined by the monthgnn&SI of
both sexes, were significantly different (Fig. 8)ales reached higher maturity in November, where as
females reached maturity in April followed by Jutiés corresponds with bimodal pulses of eggs asveh

in Fig. 5B. However the spawning season betweersrahd females was not synchronized.

3.4. Length at first maturity
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Two hundred and thirthy-seven of the males and f3he females at maturity stage Il and Il and were
analyzed for the length at first maturity using eliative percentage (Murwet al. 2003). Fig. 7 showed the
smallest ripe males, which measured at 10.5 cnorik length or at 2.11% level, while the smallegieri
females were observed at 17.5 cm or 2.78% leveflerngithe length at first maturity at 50% were
approximately 22.5 cm in FL.

4. Discussion

Reproductive strategy and fecundity was necessaeydluate the reproductive potential of individfish
species (Muruat al. 2003). The description of the phases of gonaeedldpment was of great importance
for understanding the dynamics of the gonad andagsess reproductive mechanisms of a species.
Gonadosomatic index has been used thoroughly @adicator of the spawning period in teleosts (De
Vlaming 1972, De Vlaminget al. 1982) and its use in reproductive biology has beemsidered more
appropriate when associated with other indicatbrgproduction. Macroscopic examination of the gima

of fish revealed that during maturation proces$esdvaries and testis underwent gradual macroscopic
changes (De Martini & Lau 1999). The present stadA. argyropleuronfrom estuaries of the northern
part of Peninsular Malaysia was the first atteropédtimate reproductive potential including sizedure,
establishment of gonadal stages, on-set of matwigwning periods, fecundity and length reachirst f
maturity.

The testis and ovaries were located right underghg bladder and attached to the body cavity by
mesenteric tissues. As for the testis, they wermected to the body cavity by mesorchia tissuethay
appear like a cylindrical sac. Five gonadal stagekiding the immature stage were described, based
gonad form, size, weight, color and oocyte diameter

The differences in size and form could only be geipable in stage Il, where the size of gonadsrareh
bigger and occupy almost one third of the abdomaaality. Sometimes, we can see the difference of
ovaries in each stage based on their color. Ovariesage Il changing their color from white toHig
yellow with translucent granules and the shapéhefdggs were irregular as compared to ovaries $kage
of which the color turns to yellow to orange wittgular shape of eggs granule and the wall of tlzeyoie
surrounded with heavy blood vessels. The testisndidshow accentuated differences in size and form,
being prolonged and broader filiform.

Males were found in greater numbers as compardentales and immature, this was probably due to the
behavior of mouth brooding fish. These resultswsktb agreement with the study conducted by Rimmer
& Merrick (1983) and Rimmer (1985) fa&k. graeffiin Australia and Offenet al (2008) for silver catfish,
Chrysichthys nigrodigitatui the Cross River, Nigeria.

Fecundity is necessary to evaluate the reprodupidtential of individual fish species. From thiady A.
argyropleuronshowed a positive correlation between fecundity #mk length, and powered function of
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fecundity verses body weight. Fecundity was foundary from 19 in fish of 20.5 cm fork length anoidy
weight of 143.33 g to 87 in fish of 25.6 cm and pedkight of 194.1 g, respectively. This result rated

that bigger sized fish contributed a higher numiifefecundity and smaller fish had a smaller numder
eggs. The linear relationship observedAinargyropleuronseems to represent a general pattern among
Ariidae fish species in agreement to Coates (1888)Pinheiret al.(2006); a positive correlation between
egg size and fish length. This was due to the tlaat Ariidae produce one of the largest eggs among
teleosts (Wallace & Selman 1981).

The occurrence of eggs varying in size was alsio@ication of multiple spawning by this specieseTdyg
diameter varied in fish of the same length or weidtis present study showed that there are thime s
classes of the ovary in stage Il and two classesage Ill. It was known that the sizes of oocytethe
Ariidae are large compared with those of otherastiefishes. The frequency distribution of oocytes
diameter can be important in defining the spawrtyge of a given species and by using classification
proposed by Wallace & Selman (1981) and Vazzol@88), the frequency distribution of oocytes diamete
of female A. argyropleuronduring the reproductive periods suggested conctirdevelopment of two
batches of oocytes, inline with the two spawningksein April and July. This spawning type had dsen
reported for the marine catfisNetuma barban the Patos Lagoon Estuary, Brazil (Reis 1986).

According to Chaves (1991) females are better atdis of spawning period than males, since mabgs st
in the mature stage for a wider period of time. &exe of this reason, the spawning season betwelen ma
and female for this species was not synchronized.

The length at first maturity for males and femakes most likely similar size. This species attaittesir
first maturity at similar length, 22.5 cm. The shast ripe male was 10.5 cm or 2.11% while the sesalipe
females were 17.5 cm or 2.78%.

5. Conclusion

In conclusion this study revealed that theargyropleuronpopulation in the Merbok estuary was between
6.5 and 31.5 cm in fork length. They attained largjtfirst maturity at around 22.5 cm with the nmaxim
GSI recorded in April and July in females. Theisalote fecundity ranged from 19 to 87 and linearly
related to fish length and powered function to weid hree groups of eggs were observed in stagad|
two groups in stage lll for females.

Acknowledgements

We wish to thank the School of Biological ScienoédJniversity Science Malaysia for providing alleth
physical facilities to carry out this study. Seclynave would like to extend our appreciation andtijude

to proof reader Mary Claire Buell for her valuabmments and suggestions on the manuscript andakpec
appreciation goes to Research University Grant,1/Biologi/851048for allowing us to publish this

18



Journal of Biology, Agriculture and Healthcare www.iiste.org

ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) l's.i.l
Vol 2, No.3, 2012 IS'E
paper.

References

Ambak, M. A., Mansor, M. |., Mohd-Zaidi, Z. & Mazha A.-G. (2010), “Fishes of Malaysia”, Publisher
Universiti Malaysia Terengganu. 344 pp.

Bagenal, T.B. (1978), “Method for assessment df fsoduction in fresh watersThird edition. IBP
Handbook No.3. Blackwell scientific publication. ford.

Chaves, P.T.C. (1991), “Testiculos: Estrutura eadlita de maturacao”, In: Chaves, P.T.C. Histolalgia
peixes-I Semana sobre histologia de peixes da FEANHESP.Jaboticaba) ed. FUNEP, 47-54p.

De Vlaming, V.L. (1972), “Environmental control téleost reproductive cycles: A brief reviewpurnal
of Fish Biology4, 131-140.

De Vlaming, V.L., Grossman, G.R. & Chapman, F. @980n the use of the gonadosomatic index”,
Comparative Biochemistry arthysiology73A(1), 31-39.

De Martini, E.E. & Lau, B.B. (1999), “Morphometricriteria for estimating sexual maturity in two
snappersktelis carbunculusindPristopomoidesieboldil’, Journal of Fish Biology 97, 449-458.

Gambang, A.C. an& Khiok, A.L.P. (2005), “Checklst fishes recorded from river estuarys of Sarawak,
Malaysia”, In: Chee, P.E., Devakie M.N. and Rosly(&tls.). Proceeding of Biodiversity Seminar. Fise
Research Institute, Department of Fisheries Mataysi

Gayanilo Jr, F.C., Sparre, P. & Pauly, D. (1997hé¢ FAO-ICLARM Stock Asssessment Tools (FiSAT)”,
FAO Computerized Information Series (Fisheries).@N&ome, FAO.

Gomes, I.D. & Araujo, F.G. (2004), “Reproductiveloigy of two marine catfishes (Siluriformes, Arig)a
in the Sepetiba Bay, BrazilRevista de Biologidropica/ International Journal of Tropical 52(1), 12 pp.

Kailola, P.J. (1999), “Ariidae (=Tachysuridae): sedfishes (fork-tailed catfishes)”. In: Carpent&rk.E.

and Niem, V.H. (eds.), FAO species identificatiandg for fishery purposes. The living marine resesr
of the Western Central Pacific. Batoid fishes, doénmas and bony fishes part 1 (Elopidae to Linopdae)
3, 1827-1879.

Kailola, P.J. (2000), “Ariidae (sea catfishes)”: InRandall, A.J.E. & Lim, K.K.P. (eds.), “A checsliof
the fishes of the South China SeRaffles Bulletin of Zoolog§, 569-667.

Lampert, V.R., Azevedo, M. A. & Fialho, C.B. (2004)Reproductive biology ofBryconamericus

19



Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) l's.i.l
Vol 2, No.3, 2012 NS'E

iheringgii, from Rio Vacacai, RS, BrazilNeotropical Ichtyology, 46-54.

Mazlan, A.G., Abdullah, S., Shariman, M.G. & Arshall. (2008), “On the biology and bioacoustic
characteristic of spotted catfigirius maculatugThunberg 1792) from the Malaysian Estuarggsearch
Journal of Fisheries and Hydrobiolog2), 63-70.

Mansor, M.l., Kohno, Ida, H., Nakamura, H.T., Aznan& Syed-Abdullah, S.A.K. (1998), “Field guide t
important commercial marine fishes of the Southn@tsea”. Marine fishery Resources Development and
Management Department, Southeast Asian Fisheriesdpenent Center. 332 pp.

Mansor, M.l.,, Nur-Syazwani, R., Siti-Azizah, M.-Naind Khairun, Y. (2012a), “Morphological and
meristics characteristics of estuarine catfisHu(Bormes: Ariidae) from Merbok Estuary, Kedah”,
Malaysian Fisheries Journdln press).

Mansor, M.l., Mohd-Shamsul, S., Zulfigar, Y. & Ta®. H. (2012b); Reproductive biology, growth and
mortality of soldier catfishODsteogeneiosus militarid.innaeus, 1758) off the coastal waters of Penang”,
Journal of Applied Ichthyologgin press).

Marceniuk, A.P. & Menezes, N.A. (2007), “Systematid the family Ariidae (Ostariophysi, Siluriformjes
with a redefinition of the genera”, Zootaxa 1416dviolia Press, New Zealand 126pp.

Mc Millan, D.B. (2007), "Fish Histology: Femalemeductive systems”. Publisher Springer.
Mesa, L.M., Caputo, V. & Eastman, J.T. (2007), “Ghogenesis in the Dragonfishégarotaxis nudiceps
and Bathydraco marrii(Pisces, Notothenizidae: Bathydraconidae) fromRlogs Sea’Antarctic Science

19, 64-70.

Mohsin, A.K.M. & Ambak M.A. (1996), “Marine fishes and fisheries of Malaysia amelghbouring
countries”, University of Pertanian Malaysia Pre&3stdang, Malaysia, pp 744.

Murua, H., Kraus, G., Saborido-Rey, F., WitthanteR., Thorsen, A. & Junquera, S. (2003), “Procesitoe
estimate fecundity of marine fish species in relatio their reproductive strategyJournal of Northwest
Atlantic Fishery Sciencg3, 33-54.

Nikolsky, G.V., Bogdanov, A. & Lapin, Y. (1973), 1Othe fecundity as a regulatory mechanism in fish
population dynamics”Rapports et Proces-verbaux des Réunions. Congeilniational pour I'Exploration

de la Mer 164, 174-177.

Nikolsky, G.V. (1974), "Theory of the fish stockmymics”, Pishchevaja Promyshlennost’ Press. Moscow.

20



Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) l's.i.l
Vol 2, No.3, 2012 NS'E

Offem, B.O., Akegbejo-Samsons, Y. & Omoniyi, |.(2008), “Diet, size and reproductive biology oéth
silver catfish,Chrysichthys nigrodigitatugSiluformes: Bagridae) in the Cross River, Nigeridévista de
Biologia Tropica/ International Journal of Tropicab6(4), 1785-1799.

Pinheiro, P., Broadhurst, M.K., Hazin, F.H.V., Beag T. & Hamilton, S. (2006), “ReproductionBagre
marinus(Ariidae) off Pernambuco, northeastern Braziurnal of Applied Ichthyologg?2, 189-192.

Reis, E.G. (1986), “Age and Growth of the marindfish, Netuma barbaSiluriformes, Ariidae), in the
estuary of the Patos Lagoon, BrazHisheries BulletirB4(3), 679-686.

Rimmer, M.A. & Merrick, J.R. (1983), "A review ofeproduction and development in the fork-tail
catfishes (Ariidae)”Proceeding of Linnaeus Socielew South WaleB)7, 41-50.

Rimmer, M.A. (1985), “Reproductive cycle of the Kemiled catfishArius graeffeiKner & Steindachner
(Pisces : Ariidae) from the Clarence river, New tBoWales”, Australian Journal of Marine and
Freshwater ResearcBp, 23-32.

Vazzoler, A.M.A.M. (1996), “Biologia reprodutiva deeixes teledsteos: Teoria e pratica. Maringa,dealit
Universidade Estadual de Maring& e Sociedade Biesille Ictiologia, Brasilia, CNPQ/Programa Naclona
de Zoologia: 169 p.

Wallace, R.A. & Selman, K. (1981), “Cellular andndynic aspects of oocyte growth in teleostsherican
Zoology21, 325-343.

First Author :

MANSOR MAT ISA, born at Tokai, Kedah, Malaysia ofi Aug 1955.

Graduated from National University of Malaysia i#81.

Obtained Ph.D. on Fish Population Dynamics and Memeent from University College of Swansea,
Wales, U.K. in Sept 1993.

21



Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) l':s.i.l
Vol 2, No.3, 2012 NSE

(C) Testis at stage Il - ripe. (D) Testis at stage IV - spent.

Plate 1: Maturity stages of the testisus argyropleurorfrom Merbok estuary, Kedah.

(A) Ovaries at stage I-mature | (B) Ovaries at stage Il-mature I
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(C) Ovaries at stage Ill —ripe. (D) Ovaries stage IV — spent.

Plate 2: Maturity stages of ovari@sius argyropleurorfrom Merbok estuary, Kedah.
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Figure 1: The Peninsular Malaysia (A), showing sdtee of Kedah (B) and Merbok estuary
(inset square).
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Figure 2: Percentage maturity of makgsus argyropleurorfrom Merbok
estuary, Kedah.
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Figure 3 Percentage maturity of femal@sius argyropleurorfrom
Merbok estuary, Kedah.
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Figure 5: The frequency size of eggs from the owdistage Il (A) and Il (B) ofArius argyropleuron from the
Merbok estuary, Kedah. The through on the right dexsved using the Bhatacharya'’s plot (FiSAT sofva
packages; Gayanilo &t al 1997).
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Figure 6: Monthly variation in mean gonado-somatitices for males and femal@sius argyropleuron
from Merbok estuary, Kedah.
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Figure 7: Length at first maturity (50% - approxtelst 22.5 cm) for
males and females @éfrius argyropleurorfrom Merbok estuary,
Kedah.
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