Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) pLLy
Vol 1, No.4, 2011 ISt

Studieson the Age, Growth and Mortality Rates of Indian Oil
Sardine, Sardinella longiceps Valenciennes, 1847 off Oman Sea,

Muscat, Sultanate of Oman
l. S. Al-Anbouri®™* M. A. Ambak' N. Jayabalah

1. Department of Agrotechnology, Faculty of Agroteclogy and Food Science,
Universiti Malaysia Terengganu, 21030 Kubé#engganu, Terengganu, Malaysia

2. Marine Science and Fisheries Center, Ministry ofiégture and Fisheries wealth, Muscat,
Sultanate of Oman, P.O 427, P.C 100 Muscat

* E-mail of the corresponding authoamry2005@yahoo.com

The research is financed by the Agriculture and Fisheries Developmental Fund in The Sultanate of Oman
(Sponsoring information).

Abstract

Investigations have been carried out on the agaythrand mortality of sardingardinella longiceps based

on the length frequency data. The hypothetical @sgtic length [oo) and growth coefficienti) were
estimated as 220.3 mm and 1.209 yr-1 respectifdlg.species grows from 155 and 200 mm at the end of
1 and 2 years of life. The life span appeared tarbeind 2 years of species life. The toB)| fatural W)

and fishing F) mortalities were represented as 4.11 yr-1, 2.21 ynd 1.91 yr-1 respectively. The
exploitation rate ) was 0.46. The exploitation rate suggested ttastbck was below the optimum level
of exploitation. As a management plan, there igedro increase the fishing scale and protecting/isjmg
season to maintain sustainability over time.

Keywords. The Hypothetical Asymptotic Length; Growth Coeféiot; Mortalities; Exploitation Rate;
Sustainability.

1. Introduction

The Indian oil sardin&ardinella longiceps is a commercially important small pelagic resourcthe Indo-
Pacific region. It is widely distributed along tlweast of Omani waters. Though, this species forms a
considerable proportion in the fish catches of Onmandetailed studies on the biological charadiesf

this fish have been attempted. Hence, a study waged out to investigate the age and growth based
Length frequency distribution. Studies of age amuMgh based on length frequency data analysis (LFD)
have been investigated by different scientists. fohnique provided the evidence and an indicabion
age, growth and mortality based on length modegrpssion included for long and short lived species.
Age and growth study o8 longiceps was initiated in Oman by Al- Barwasi al. (1989).He showed 2-3
age classes found in along the coast of Oman. 8ideleal. (1994) investigated the age and growttsof
longiceps in Al-Azaiba, Oman. It was suggested that spelcggba maximum life span about 3.75 years.

Oman has a long coastline of 3,165 km bordered ftapidn Gulf, Oman Sea and Arabian Sea and is rich
in biodiversity of species. Fisheries resourcethéSultanate of Oman are one of the significam\able
resources and support the country's economy tceater extent. Fisheries sector of Oman supports the
second national economy after oil and gas. Thd fa production of the Sultanate for the year 200
stood at 158.000 tons of which the artisanal figlsesector contributed to about 84% of the totsth fi
production and the rest by industrial fleet (MOFR000-2009). The total value of fishery production
increased in 2009 to RO 104 million, up by 9% fridre previous year 2008 and about 51% of the tathl
produced had been exported to other countries.siadl pelagic fishes contributed to about 34% ef th
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artisanal production; while demersal fishes for328b6 and the large pelagics about 23% and crustacean
and mollusks 5%, sharks 3% and rest others. Osrtied| pelagic fisheries resources of Oman, theeitigp

are the most dominant group in the landings. Algiod9 species of clupeidae have been reported, only
three species, such 8ardinella longiceps, S. gibbosa andS. sindensis are common in the catches. These
clupeids are coastal water species and occur g Ischools. They are mainly targeted by the beaitte s
which lands up to 59% of the total sardine catafehe country.

There was a dramatic decline in landingsSithongiceps from 58,960 in 2001 to 32,092 tons in 2005. This
decrease could be the reasons of heavy fishingymesiuring that period. The market price of thectgs
was probably high and was more preferred by fiskerto increase the catch. Further, other smaligpela
and sardine species might not be present during#raod and eventually Indian oil sardine appeaodoe
highly targeted. As a result, some of age groupthisfspecies would be reduced and probably alisent
certain areas. According to that, length frequeartglysis is established to investigate age groogshalps

to provide information on age, growth and mortalintes which are key input parameters to stock
assessment models to formulate measures for thaigalsle harvest of Indian oil sardine in Oman Sea,
Muscat, Sultanate of Oman.

2. M ethodol ogy
2.1 Sample Collection

Samples ofS. longiceps were collected at random twice a month from amé$aatches mainly by beach
seine of 47 mm stretched mesh size along the Museatt (Fig. 1) for a period of one year from Oetob
2008 to September 2009. The fishes were brougldhtoratoryin icebox, washed and prepared prior to
biological measurements. The total length (TL)ndtad length (SL) and body depth were measureleto t
nearest 1 mm. The weight of each fish was taketihdéonearest 1 g. A total of 2080 fish were used for
length frequency investigation.

2.2 Age and Growth

The length frequency data analysis was made tmatithe Von Bertalanffy growth model was fitted to
the length at age data representeditas Lo (1 — exp-k (t-to)) where Lt is the average presticiength at
time t, Loo is the hypothetical asymptotic length, K the growtsefficient, t0 the hypothetical time at
which fish length equals 0 andstthe age. The growth parameters such as«Kahd tO were estimated by
LFDAS program (Kirkwoodet al. 2001). The length data were employed in ELEFAdhiteque with non-
seasonal growth for age and growth purposes.

2.3 Mortality Estimates

The annual instantaneous rate of mortalfy Was estimated by the average of length converttdch
curve method (Pauly, 1983) and Beverton-Holt Z mdtemployed by LFDA5 program. Natural mortality
(M) was estimated using the equation of Pauly (198&)general model was usually described byh=%
-0.0152-0.279 In L) + 0.6543 In K) + 0.463 In ) which includes water temperature and growth
parameters & and K. The annual water temperature of Oman S€8.3°C (Al-Oufi et al, 2004). The
fishing mortality ) was calculated a@s=2Z-M in order to estimate the exploitation ra@ by the equation
E=F/Z

3. Results
3.1 Growth Parameters

A total of 2080 fish in the length range of 50 &0 mm was measured during Oct-2008 - Sep-2009. The
Lo, K and tOwere obtained from length frequency analysis udiii FAN method of non-seasonal
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growth. The estimateldw, K and t0 values wer22.03 cm, 1.209 yr-1 and -0.010 respectively (B)g.The
Von Bertalanffy Growth equation can be expressed as

Lt = 22.03{1-exp]-1.209 (t + 0.010)]}.

The fish grows to 15.5 and 20 cm at the end of d Zryears respectively. The life span appeareceto b
around 2.5 years of species life. In fact, fishelew two years group dominant the fishery (Fig. 3).

3.2 Population Parameters

The total mortality coefficientd) of Indian oil sardine was relatively high estiedtas 4.11 yr-1 based on
the average of length converted catch curve metimtiBeverton-Holt Z. The natural mortality{ was
calculated as 2.21 yr-1 by using pauly's methoenT the fishing mortality was obtained as 1.91 yiHie
exploitation rate ) was found to be 0.46.

4. Discussion
4.1 Age and Growth

The length frequency analysis (LFA) was used in phesent study to estimate age and growtls.of
longiceps. The K was obtained as 1.21 yr-1 dod as 22.02 mm (TL) in the present investigation. The
LFA showed that species may live for 2.5 yearsifef Whereas the age below two years dominant the
fisheries. In fact, the LFA probably provided owmmation of age based on length frequency progress
and classes. This due to the absence of size idaged between 110-150 mm in the commercial catch
except in October and January that included somes fietween 130-150 mithough, the size groups of a
population were considerably concentrated from tb6R00 mm, while the juvenile were only represented
in April. The presented modes were not sufficient to reptesgropulation. Therefore, the lack data set
may lead to obtain overestimation of age and urstienation of growth rate. The majority of recent
publications have overestimated the ag&.dbngiceps in tropical waters using LFA. First attempt of age
and growth or&. longiceps in Omani water was investigated by Al- Barwahal. (1989).He showed 2-3
years of age classes found in along the coast adrOifhe faster growth was observed in the Arabem S
due to enchainment of plankton and nutrients ofstiréace water that was occurred by southwest noonso
season causing upwelling to be formed which impdofeeding capabilities and enhance growth. Siddeek
et al (1994) investigated the age and growtlSofongiceps in Oman. The K was lower at 0.986 yr-1 and
Loo =197.2 mm (TL) It was suggested that species had a maximunspiéa about 3.75 years. Similarly,
Edward and Shaher (1986) showed a high growthofaelongiceps in the Gulf of Aden estimated as 0.97
yr-1 due to the occurrence of upwelling during naors season, while the lifespan appeared to be high
within 3 years. In contrast, oil sardine managedetich 72% of its potential average size (200 nmmij i
months period in Indian waters (Yohanreiral. 1998). In fact, that was observed by the higlgestvth

rate of K recorded as 2.1 yr-1 compared to receviews. The ko was obtained at 200 mm (TL) and he
suggested the average lifespan was determined todumd 16 months where ages lower than one year
group appeared in the fishery. Attempts were madestimate growth parameters lob and K from
different authors along the Indian Ocean showinggtility in lifespan estimations were given in Tald

The growth parameters performed by recent pubtinatiwere corresponding with the findings in the
present study.

4.2 Population Parameters

This study provides evidence of population paranseteere might be used significantly to evaluate the
level of exploitation of Indian oil sardine in Om&ea (Muscat). In the present investigation suggelsy
length frequency distribution, the total mortal{), fishing mortality F) and natural mortalityM) were
estimated as 4.11 yr-1, 1.91 yr-1 and 2.21 yr-beesvely. The total mortality recorded was relaty
high. Similarly, Biradar and @pssélighter (1989) showed high total mortality &f ¥r-1 in Indian waters.
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According to the present study, the natural mdsytalias significantly larger than fishing mortalitye to

the increase of predators such as tuna, kingfisimes other large pelagic fishes or subjected to some
oceanographic events like red tide and storm. Eurihwas observed from recent reviews of thiscise

the natural mortality maintained higher as thesecigs considered to be short-lived and fast growing
species which eventually was not highly targetedistyermen. The present study shows the stock was a
lower optimum level of exploitation a& = 0.46. The exploitation observation indicatedt thize S.
longiceps was not well exploited in Muscat region as a resiilfishing activities, gear expansion, food
availability and spawning success. The mortalityapgeters and exploitation rates were also deriveah f
various previous studies & longiceps based on length frequency (Table 2). The recofd®opulation
parameters obtained by literatures show some agmtsnwith the present study.

5. Conclusion

The sardines are important resources and secoitamye in Oman and they are well distributed alhal

the coastal area. The abundance of oil sardinenrar® waters varies seasonally and their spawning
seasons seemed to extend along the year. The esaatlinndance is occurred during the period of
September to April and peaked during Decemberniaoaky when the season is cooler (Al-Jufaili, 2002).
the present investigation, the management toole wntified as spawning season and exploitatibe ra
The present study showed that the current expioitatf Indian oil sardine in Oman is not being well
exploited E = 0.46). The following management plans were adl/i® be applied to obtain sustainability
over time. There is a need to increase the fisaffgt scale to obtain appropriate level of ex@tdn. The
spawning areas of oil sardine have not been yaitifted in Omani water. According to that, the spévg
areas should be determined to avoid the fishera frarvesting them. The spawning peak, eggs, lamda a
feeding habitat should be monitored and proteciédse the concerned zones should be identified and
managed the stock as these species highly migvatede information and data should be shared wigh th
neighboring countries to help suggest a managepiant It was suggested to develop a selectivity §ma

oil sardine targeted the marketable or legal siaéser than the small sizes. In addition, licerfseud be
given to the gear as fishermen tend to harvesaodine resource. Finally, these management plangdw
help to improve exploitation and sustainabilityiedian oil sardine in Oman in future.
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Lo (mm) K (yr-1) Area Author

19.7 0.986 Oman (Muscat) Siddeeket al. (1994)

23.8 0.97 Gulf of Aden Edward and Shaher (1986)

21.0 1.10 Philippines Ingles and Pauly (1984)

20.66 0.4 India Banerji (1973)

20.9 0.5 India Antony Raja (1972)

21.0 1.4 India Biradar and Gjossélighter (1989)

22.1 0.75 India Annigeit al. (1992)

19.7 1.006 India Kurugt al. (1987)

21.0 0.8 East Java, Indonesia &etl. (1996)

20.0 2.1 India Yohannaet al. (1999)

26.0 0.86 Philippines Aripin and Showers (2000)

20.4 1.6 Karwar, India Ganga (2000)

22.8 0.90 India Rohit and Bhat (2003)

21.6 15 India Ganga and Pillai (2006)

22.02 1.21 Oman (Muscat) Present study

Table 1. Summary of growth parameters estimateddan length frequency analysis®1ongiceps.

Table 2. The Estimates of mortality coefficientsl @xploitation rate (E) db. longiceps based on length
frequency along the Indian Ocean from previousistidompared with present study.

Z (yr-1) M (yr-1) F (yr-1) E Area Author
1.30 0.95 0.35 - Gulf of Aden Edward and Shaher (1986)
7.37 2.10 - 0.72 Philippines Ingles and Pauly (1984)
4.2 2.0 2.2 0.52 India Biradar and Gjossélighter (1989)
2.2 1.30 0.9 0.41 India Annigerietal. (1992)
3.1 1.3 1.8 0.6 East Java, IndonesiaPetetal. (1996)
3.65 1.68 1.97 0.54 Philippines Aripin and Showers (2000)
6.34 1.43 491 0.78 Karwar, India Ganga (2000)
2.74 1.51 0.93 0.34 India Rohit and Bhat (2003)
411 2.2 1.91 0.46 Oman (Muscat) Present study
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