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Comparative Growth Performance
for Species of the Family Clupeidae
of Sierra Leone

Croissance comparée des espéces de la famille des Clupéidés en Sierra Leone

P.A.T. Showers

Abstract

Using length-frequency samples from the local fisheries and length-age data from otolith readings, von Bertalanfty
growth parameters were estimated for the four species representing the Clupeidac family in Sierra Leone, Sardinella
aurita, S. maderensis, Ethmalosa fimbriata and llisha africana. E. fimbriata and 1. africana showed the highest and
lowest values of ¢, respectively, while Sardinella spp. were found to occupy the central position.

. .
Résumé

Des données de fréquences de taille obtenues de pécheries locales et des données sur Uige par vapport & la longueur relevées par
lecture des otolithes ont permis de calculer les parametres de croissance de von Bertalanffy pour les quatre espéces constituant ln
famille des Clupéidés en Sierra Leone, Sardinclla aurita, S. maderensis, Ethmalosa fimbriata ef Ilisha africana. E. fimbriata
et 1. africana ont respectivement donné les valeurs de ¢ les plus élevées et les plus faibles alors que Sardinella spp. occupait ln
position centrale.

Introduction

The Clupeidae constitutes one of the most
abundant teleost families on the Sierra Leone
shelf, and is represented by four species in three
genera: Sardinella aurifa, S. maderensis,
FEthmalosa fimbriata and llisha africana. The spe-

cies are pelagic and have extensive ranges in the
East Central Atlantic. Maximum sizes are 30 cm
for S. maderensis and E. fimbriataand 31 cm for
S. aurita (Fischer et al. 1981).

In Sierra Leone, S. aurifa occurs mainly in
the northern part of the shelf, above latitude 8°N.
S. maderensis, E. fimbriataand I. africana, which

NacGa, THE ICLARMQUARTERLY



are less migratory, are found closer to shore
(Domanevski et al. 1985) and are well repre-
sented in the north and in the south.

The family owes its high commercial signifi-
cance to its overwhelming abundance in the lo-
cal industrial and artisanal fisheries, thereby con-
iributing a large proportion to the total annual
fish landings. S aurita dominates the industrial
fisheries through its high pelagic component ex-
ploited by purse scines, whereas £, fimbriata and
S. maderensis are predominant in the artisanal
catches (Brainerd 1978, 1980; Vakily 1992).
Earlier studies pertaining to the biology and ecol-
ogy of the family in Sierra Leone waters include
‘Turay (1982), Bockarie (1984),

where I, represents the asymptotic length (FL,
incm) and K is the rate at which L_ is approached
(per year).

Results and Discussion

The Powell-Wetherall plots are shown in
Fig. 1. For all four specics investigated, the pre-
liminary values from the plots came very close to
those subsequently obtained through the ELEFAN
routines (Fig. 2) The final estimates of growth
showed some seasonality in all four cases.

Preliminary studies suggest that the growth
performance of Sardinellaspp. (Fig. 3) off Sierra

Ibrahim (1987) and Anyangwa . .
(1988, 1991), while Vakily and o A ° B
"auly (1995) recently reviewed e o
the migratory patterns of S %o °
aurita and 8. maderensis of Si- + ° 3 o
erra Leone. L %o o \
Oo o o
Materials and Methods 2ol L *~s¢,:|5 L L L =g
tJ or o]

The monthly length-fre- ° C Fo D
quency samples used for this ° °
study were obtained from the %o °
artisanal and industrial fisher- T “oq T %o
les of Sierra Leonc during e e
1988-89, wh.lle th.e lcngths‘at |, | \." K T"""'\,.I
age were derived from otolith bt 25 Zs © 1035 2075 3
readings of specimens taken Cutoff length (L'; cm)
from the Sierra Leone shcelf

during rcsearch surveys (FAO
1985).

All analyses were carried out
using the analytical routines in-
corporated in FiSAT (Gayanilo et al. 1996). Pre-
liminary cstimates of L. were obtained through
the Powell-Wetherall plot (Pauly 1986; Wetherall
1986).

The growth performances of the species were
compared using the {” index of Pauly and Munro
(1984):

¢ = logm K + Zlogm L

Oclober 1996

Fig. 1. Powell- Wetherall plots for four clupeids in Sierra Leane: A: Sardinalla aurita (FL_ = 30.25 cm: Z/K =
8.24):8: . maderensis(FL_ = 28.72 em; Z/K = 5.32):C:Nisha africana (FL_= 24.5 can;: Z/X = 3.59):D: Ethmalosa
fimbriata (FL_ = 39.28 cm; Z/X = 8.28).

Leone is less than off Sénégal, where a strong up-
welling occurs (see, e.g., Postel 1955; Pham-
Thuoc and Szypula 1975; Boély et al. 1982; Samb
1988).

A global comparison of growth performance in
this genus thus appears warranted, and may lead
to identification of environmental factors acting on
what appears a very variable group of species, and
leading to locally variable growth parameters.
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Fig. 2. Restructured length-frequency data with growth curves superimposed by ELEFAN I A: Sardinella aurits
{Fl_=32.0cm; X = 0.48 year"; € = 0.35; WP = 0.20); B: S. madarensis(FL_ = 29.6cm: K = 0.30 yoar': € = 0.25;
WP = 0.10);C: llisha africanafFl_ = 25.9cm; X = 1.37 year"; € = 0.25; WP = 0.30); D: Ethmalosa fimbriata (FL

=40.8cm: K = 0.25 yoar; € = 0.25; WP = 0.35),
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Fig. 3. Ford-Walford plot for Sardinella ausita (3 = 8.140;: b = 0.747).
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On Modeling and Management
of Capture Fisheries: One View

Modélisation et aménagement des péches de capture: une optigue

U.l. Enin

Abstract

Sustainability of benefits from capture fisheries has been a concern of fisheries scientists for a long time. The
development of fisherics management models reflects the historical debate (from maximum sustainable yield to
maximum cconomic yield, and so on) of what benefits are valued and need to be sustained. Social and anthropologi-
cal research needs an increased emphasis on bio-sociocconomic models to effectively determine directions for fisher-

ies management.
Résumé

Assurer la continuité des bénéfices liés & la péche de capture est un souci que partagent les halieutes depuis longtemps. La mise au
point de modéles d’aménagement de la péche reflete bien le débat qui fait déjiy histoire (rendement potentiel des péches,
maximum de rendement économique, etc.) sur Pévaluation des béndfices et le besoin dassurer leur continuité. La recherche
anthropologique et socinle doit davantage mettre Paccent sur les modeles bio-socioéconomiques afin que puissent étve dégagees les
grandes orientations de la gestion des péches.

der heavy fishing pressure, Russel (1931) delin-
eated the four elements of fish population dy-
namics (the popular Russel’s axiom) and identi-
fied maximum sustainable yield (MSY) as the aim

Introduction

The term ‘sustainable development’ is prob-
ably the most ‘catchy’ phrase today. It came into

common usage after the Brundtland Commission
Report (WCED 1987) was published. Fishery bi-
ologists will be remembered as among the earli-
est originators of the sustainability concept. Af-
ter Petersen (1894, 1903) distinguished between
growth and recruitment overfishing in a stock of
plaice, and Garstang (1900-03) showed that fish
abundance in the North Sea declined by half un-

Qctober 1996

of rational exploitation.

Building on the legacies of Thompson and Bell
(1934) and Graham (1935), Schaefer (1954,
1957) developed the surplus production model,
which related catch to stock size and fishing ef-
fort. The model determined MSY and the level of
exploitation to achieve it, thus laying the foun-
dation for the scientific management of fisheries
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