Abstract :

i-

Zooplankton samples collected with theICITA net off Tema from 1969 to
1992 have been used to determine cyclical changes in the counts S S. aurita
eggs and larvae. The highest counts
of S. aurita eggs and larvae were made during
the major npwelling (July - September). Though the egg counts Ructuatedto a
general decline, the larval counts fluctuated to an increase during the last five
years (1988 - 1992). The spawning of the S. aurita is synchronised with the
occurrence of the major upwelling and maximum production of plankton.
From the point of view of the S. aurita egg and larval occurrence, the &
azrrita fishery has still a bright future.

Les bchantillons de zooplancton collectés avec un Blet ICITA au large de
Tema de 1969 6 1992 ont bté utilisbs pour déterminer les variations cycliques
dnns les comptages d’oeu$s et larves de S.aurita. Les plus fortes valeurs d’ o e ~ f s
et lawes sont obsewkes pendant l’rtp+vellingmajeur (Juillet-Septembre). Bien
que le dbcornpte d‘oeldsfluctue autour d’une tendance déclinante, les dkconzptes
de l a n w montrent un accroissement lors des cinq derniBres annbes (1988-1992).
La ponte de S.aurita est synchronise% avec l’occurence de 1’upwelling majeur
et la production maximale de plancton.
Selon ces eonsidbrafions sur l‘occurence des oe@ et larves de S.aurita, la
pgeherie de sardinelle aurait encore un bel avenir.
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1. Introduction :
The most important pelagic fishery resourceexploited by both the artisanal
and the inshore or semi-industrialfleets is the Sardinella of which there are two
species, namely S. aurita and S_ maderensis. The S. aurita is heavily exploited
during the major upwelling (July - September) and less so during the minor
upwelling (January/February or March). The S, nzaderensis is commonly
exploited outside the upwelling periods. The earliest authors Who made this
observation were: Howat(l946); Johnson (1951 and 1955).
The need was, therefore, felt to study the biology of the aurita as part of
the attempt at assessing its stock size. The study of occurrence of S. aurita eggs
and larvae in the plankton was, therefore, mounted the
by Fishery Research Unit
of the Fisheries Department aimed at throwing
light on the reproductive cycle of
the S. aurita and assisting to determine recruitment and year class strength of
the S. aurita.
The cyclical occurrence of the eggs andlarvae of S. aurita for periods of few
years has been reported on by Mensah and Jones (1972), Mensah (1975, 1977,
1983), Houghton and Mensah (1978) and Mensah and Koranteng
(1988).
The present paper examines the cyclical changes in the biomass of the &.
aurita eggs and larvae over the entire period of 24 years (1969 - 1992) in order
to determine if the cyclical changes indicated any prospects for the S. aurita
fishery.

S.

2. Materials :
The materials used were the same zooplankton samples collected and analysed
for the paper on <<Theoccurrence of zooplankton off Tema during the period
1969 - 1992>>given by the author in this workshop ; included herewitk.
3. Method of Analysis in the Laboratory:

The zooplankton samples collected as explained above were toused
estimate
the abundance and cyclical changes in the biomass
of the S. aurita eggs and larvae.
S. aurita eggs and larvae present inaliquot portions of al1 the samples were
-identified and counted in a counting-tray
under a binocular microscope.
Depending upon the size of the sample, one-quarter or one-eighth or onesixteenth or one-thirty-second portionof the sample was analysed.Identification
of the eggs and larvae was based on the description by Marcha1
(1 967). Numbers
of eggs and larvae of S. aurita obtained were standardised to what would have
been present in 1,000 litres of sea water filtered.

4. Results :
(i) In figure 1, mean counts of eggs per 1,000 litres of sea water filtered per
year have been plotted. It shows clearly that underlying
the variations in abundance
of S. aurita eggs, there is a general decline in the biomass from1969 to 1992.
29 1

(ii) In figure 2, monthly meansof numbers of S. nzrritn eggs per 1,000litres
of sea water filtered have been plottedfor each year andfor the 24-year period.
Despite the gaps in sampling, cyclical changes in occurrence of the eggs are
discernible. The eggs are most abundant during the major upwelling season (JulySeptember); minimal quantities occur sporadically during the rest of the year.
There appears to be a decline in the biomass of the eggs duringthe period 1972
- 1976; 1979 - 1984; 1986 - 1987 and 1990 - 1992. For the 1972 - 76 period,
table 1 shows that except for August 1972, whena high bismass of the eggs was
obtained, values obtained for the rest of the period werequite small. During the
1979 - 84, 1986 - 87 and 1990 - 1992 periods, fewer samplingswere made and
in several of these samples, quantities of eggs obtained weresmall.
(iii) Figure 3 shows the pooled resultsfor the 24-year period plotted monthly.
It demonstrates the monthly variationsin abundance of the&&
eggs and that
the most abundanteggs occur during the major upwelling (July
- August).
(iv) Figure 4 shows the mean counts of the larvae per 1,000 litres of sea
water filteredper one year. The graph demonstrates that cyclical
changes in larval
quantities occur yearly and that two main declines occurred during the period.
From the high levels in 1969 - 7 1 period, there wasa decline to 1 974 after which
modest increasesoccurred till 1981. Another decline occurred, with
fluctuations
till 1986 after which substantial increases with fluctuations occurred till 1992.

..

(v) Figure 5 shows a graph of monthly mean values of S. aurita larvae per
1,000 litres of sea water filtered, plotted monthly for each year and for the 24year period of 1969 - 1992. Again, despite the gaps in sampling, monthly
variations in abundance of the larvae are observable, and that
the most abundant
lavaa occur during the major upwelling (July-September);little quantities occur .
sporadically during the rest of the yea.
However, c o n t r q to the pattern of occurrence of the eggs, the cyclical
changes in the larval abundance do not show a continuous decline. Rather, the ’
abundance appears to be increasing during the last five years (1988 - 1992). The
least values occurred during the periods 1974 - 1978; 1982 - 1984 and 1986 1987.

(vi) In figure 6, the period of 24 years has beenpooled together to one year
and the rnean values ofthe lawae have been plotted monthly. Again,
the monthly
variations are observed and the highest valueof the lmae occur during the major
upwelling.
5. Discussion and Conclusion :

(i) Comparing figures 1, 2, 4 and 5, one finds that the general continuous
decline observed inthe egg biomass abundancedoes not occur inthe case of the
larvae. One explanation could be that this situation arose as a result of higher
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egg mortality than that of the larvae during the period under review. Another
explanation could be that at the realoftime
sampling many more eggs had hatched
into larvae. Further, both reasons could have operated jointly to produce this
effect.

’

(ii) Furthemore, in absolute terms there were more eggs than larvae per
1,000 litres of sea water filtered. The maximum monthly pooled means were
311 eggs and 138 larvae per 1,000 litres of sea water filtered (Table 1). In
addition, for a total of 16 yearsduring the period under review,there were more
than 50 eggs per 1,000 litres of sea water while only 8 years had more than 50
larvae per 1,000 litres of sea water (Figures 1 and 4).
This is what one wouldexpect, namely, that considering that
the percentage
mortality may be higher in eggs than in larvae, there were high quantities of
eggs spawnedso that despite the high mortality, significant numbers would remain
to hatch into the larvae.
(iii) It is reassuring (figures4 and 5 ) that increases in larval abundance were
observed during the last five years (1988 -1992). This indicates that the spawning
of larval survival and
activity of the S. aurita is encouraging with increasing rate
that the stock situation of the S. aurita is improving.
(iv) It is reasonable to expect that the numbers of eggs andlarvae should be
proportional to the level of abundance of the S. aurita . This is not so with the
situation observed in 1972. Figures 1 and 4 show quite low values of the &
aurita eggs and larvae while Mensah (this workshop paper on Zooplankton
Occurrence) has demonstrated that the S.aurita catch in 1972 was very high and
therefore, in disproportionto the egg and larval counts. These low
levels of egg
and larval counts may be due to
the fact that most
of the adultS. aurita were caught
in the first two months of the upwelling season (July -August; FRU/ORSTOM,
unfavourable
1976), and so the spawning activity wasquite low. In addition, an
environmental conditionfor spawning might have occurred during
the upwelling
season which might havecontributed to the apparent low spawningactivity.
(v) It is evident from the results obtained thatthe S. aurita carries out major
spawning during the major upwelling (July - September) and minor sporadic
spawning during the minor upwelling and the rest of the year. This confirms
previous findings (Mensah and Jones, 1970; Mensah,
1975,1977,1983; Houghton
and Mensah, 1978 and Mensah and Koranteng, 1988).
Aanang (1976 and 1979) and Hougton and Mensah (1978) have
shown that
the highest concentrations of phytoplankton, zooplankton and S. aurita occur
during the major upwelling (July- September). Further, theS. aurita larvae and
the general zooplankton feedon the phytoplankton whilethe juveniles and adult
-S. aurita feed on the zooplankton (Kwei,1964; Houghton
Mensah,1978
and
;
Mensah,1974). Thus, the ideal situation is produced wherebyduring the major
upwelling high concentrationsof phytoplankton are produced as food for the S,
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aurita larvae and the general zooplankton which also constitutes foodfor the &
arrrita juveniles and adult. Hence, the timing
of the major upwelling synchronises
with the production of food for the larvae, juveniles and adult of the S. aurita
and hencethe occurrence of the major spawningof the S. alrrifa during the major
upwelling .
Despite the declinein the zooplankton biomass overthe 24-year period,the
biomass of S. aruitn larvae has been showing an increase
for the past five years.
This is an indication thatdespite its decline, the minimum or threshold level of
zooplankton necessary for optimum S. nr4ri~asurvival has been available. One
would, therefore, conjecture that other factors being the same,
thefishery
S. aurifa
still has a bright future.
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CAPTION OF TABLES AND FIGURES
Table 1 : Monthly mean counts of Sardinella aurita eggs and larvae per 1000
litres of sea water off Tema.
A 1969 - 1980
B 1981 -1992
Table 2 :Monthy men countsof Sardinella aurita larvae per 1000 litres of sea
wates off Tema
A - 1969 - 1980
B - 1981 -1992
Figure 1 : Yearly mean counts of Sardinella aurita eggs per 1000 litres of sea
water, 1969-1992.
Figure 2 :Monthly mean counts of Sardinella aurita eggs per 1000 litres of sea
water, 1969- 1992.
Figure 3 :Monthly mean counts of Sardinella aurita eggs per 1000 litres of sea
water.
Figure 4 :Yearly mean counts of Sardinella aurita larvae per 1000 litres of sea
water, 1969-1992.
Figure 5 :Monthly mean counts of Sardinella aurita larvae per 1000 litres of
sea water, 1969-1992.
Figure 6 : Monthly mean counts of Sardinella aurita larvae per 1000 litres of
sea water.
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Table 1 A : Monthly mean counts of Sardinella aurita eggs and larvae per 1000 litres of sea water
off Tema.
A 1962 - 1980
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Figure 1 : Yearly mean counts of Sardinella aurita eggs per 1000 litees of sea water, 1969-1992.
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Figure 2 :Monthly mean counts of Sardinella aurita eggs per 1000 litres of sea water, 1969-1992.
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Figure 5 :Monthly mean counts of Sardinella aurita larvae per 1000 litres of sea water, 1969-1992.
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Figure 6 :Monthly mean counts of Sardinella audta larvae per 1000 litres of sea water.
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