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In 1957 the Soviet Union began to carry. cut regular investigations off the western
African coast, with the purpose of studying tho fish fauna and determining tho perspec-
tives of the commercial fishing thers.

Among a huge amount of different speccies of demersal fish the family of Sparidae
predominates in the catches taken in these wators. This family is presented by lo genders
with 3o species in the area between the Khubi Capo and the Guinea Bay. Tho following
spocies are the most widely distributed: Pagrus pagrus (Linné), Pagrus chrenbergii
(Valenciennes), Dentex filosus (Valenciennes), Dentex carariensis (Steindachner),

Pagellus canaricnsis (Valenciemmes), Pagellus eruthrinus (Limmé&), Box booos (Linnd).

» Let us dwell on some aspects of the biology of a species - Pagcllus canariensis -
which is distributed overywhers within the area investigated. This species is found in
8ll tho trawl catches, while in some areas, ospecially north of the Sherbo Island, it
forms isolated concontrations and makes up to 60-70% of the catches.

A cleoarly marked regularity in the distribution pattorn of different species of
Sparidae at depths is observed: mature specimens of overy species or group of specics
occupy their ccological layer. Spoecies of Pagrus domirated in the catches taken at
3o-40 m depth, while Pagellus and Dentox provailed at depths of 40-6o m., Abdepth of 7o n.
and bolow the number of Box boops (Limnd) incrcases, while at 9o m Dentex macrophtalmus
(Blach) appears in the catches.

Undoubtedly, in different seasons the distribution patbtern varies by depths but
during the feeding period when these Sparidae acewmulate in fishable concentrations in
waters between the Groen Cape to the Guinea Bay the above-mentioned regularity of the

distribution of species by depths was observed everywheras,
inshore
Young Pagecllus canaricnsis inhabit/%ﬁallow vaters and so they wore almost absent in

the trawl catches.

Pagellus canarionsis does not make significant vertical diurnal migrations. In ths
day-time spceimens stay at the soo-bed and that is why coven large concentrations gre not
registored by hydro-acoustic devices. In the night-time they arc above the sea-bed (up to
2 m) and then their concentrations are rocorded by echo-sounders as indistinet traces.

In order to study morphological characteristics of Pagellus camariecnsis (Val.) wo
made an analysis of 98 specimons sampled in the Takoradi area and 79 specimens collected
in tho Dakar area. All the measurements were done according to the schemc adopted in the
USSR on studying morphological charactoristics of the order of Perciformes. ‘

Variation-statistical treatment of the data showed that some features of Pagellus

canaricnsis varicd but slightly. These features are the following:- the minimum hoight
of the body, tail stom length, ventral fin length, length of the third spine of the

anal fin head length, snout length, horizontal diamocter of the cye and maxillary length,
Of the accounting features the following do not vary:— number of gill rakers, number of
unbranchy and branchy rays in the dorsal a.d anal fins, number of scales above and below.
tho lateral line, number of precaudal and caudal vertcbraoc. These charactoristics are the
most permanent for Pagellus camariensis (Val.).

Small ante-dorsal distance and length of tho tail stom, rather high body and large
pectoral fins characterisc Pagellus as a fish specics, which does not undertake great
horisontal migratiorns. Apparently, over a huge territory of the area in question
(extending for more than 3ooco km) Pagellus camariensis form local shoals trending to
cortain areas.

To test this assumption we have made a comparison of morpholaegical features of
Pagellus canariensis token in the Takoradi and Dakar areas. The results of this comparison
are given in Table 1, There are only those features which give real differences of the
variation rows according to the theory of probability.
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Morphological differences of Pagellus from the Dakar and Takoradi areas (see
Tablo 1) as well as the peculiarities of the annual rings! formation on the scales of
this species show that there are two local stocks of Pagellus canariensis (Val.) in these
two arcas. Pagellus canariensis of the Takoradi area differs from that of the Dakar
aroca by length of tho tail stalk and by tho snout length being less as well as by greater
diasmeter of oye and greater length of the upper jaw.

In catches takmn in the Takoradi area Pagellus carariensis is met with in the
range lo-23 cm, its woight being 15-230 g (horo under lz we mean the body length from the
snout tip to the end of the middle rays of the tail fin?. Males are largor than femnles.
The mean length of the male is 16.6 + 0.2 cm, with o mean weight of 91.5 g, while the
nean length of the female is 15.4 + 0.15 cm with a mean weight of 84.3 g.

In ths Dakar area Pagollus of the same size is met with but in catches the
groantost part bolongs to larger specimens (16-19 cnm in bngth, 98-132 g in woight). The
mean length of the male is 17.0 * 0.21 cm (mean welght 117.9 g), while the mean length
of the female is 16.2 # 0.2 cnm (mean weight 95.14 g) (sce Figurse 1).

Theroe is a logarithmic dependence betwoen the weight and the body length of
Pagellus cannriensis (Val.), i.e. the body length is directly proportional to thse
logarithn of its weight. This dependence is given graphically in the logarithmic scale
in Figure 2.

Dependence between tho body length and weight of Pagollus canariensis is oxpressed
as a broken line consisting of two sections. It shows that the logarithmic dependence "
betwoen the body longth and weight established by many investigators for fish of tompe-
ratoe latitudes is real for tropical fish species as wsll. Apparently, this dependence is
o comnmon rogularity of growth for the bulk of bony fish. The bregk of the straight line
in Figure 2 does not change thoe character of this regularity. Only the angular coefficient
is changed, i.o. at a cortain stago the intonsity of the weight growth of Pagollus
coanaricnsis is changed, this alternation not being connected with the onset of the sexual
naturity of the fish.

Apo of Pagellus camaricensis (Val.) is determined after the scale. Its scales arc
ktenoid, of mean sizes. Annual -rings are clearly seen and whon reading, additional rings
are distinguished from annual onecs.

In trawl catches taken in the Daknr area Pagellus canariensis is mot at an
ago of onc to five years with predominance of fish ot an age of 2-3 yecars (Figure~3).

To calculate the linear growth of fish by scale wo used the formula of the direcct
proportionality by Einar Lea (E.Lea, 1910). Comparison of measured fish length of every
age group with that one obtained by the method of back computation by scwles showed that
the differonce between the values of the lengths obtained by the two methods doeos not
exceed the sun of mistakes of thoir mean(ml + mz). Thoerefore the length of scales of
Pogollus canaricnsis (Val.) changes with age in direct proportion to the length of tho
body (Sce Table 2).

The lincar growth of Pagellus canariensis is not similar in the different years.
Thus, in 1960 the length of the fish of the different age groups and the rate of the linear
growth were much lower than in 1958.

Judging from tho catches of Pagellus canariensis per unit of effort and stability
of the age composition in 1958 and 1960 thore wers no essential changos in the stock
abundancoe. Consequently, a sharp drop in the growth rate in 1959-6o compared with 1957-58
was seen,duc to fluctuations of the environmental conditions. '

Vhile deoternining age and linear growth of Pagellus canariensis it was found that
the rate of linear growth in the Takoradi area is nmuch lower than in the Dakar arsa. One
should seck for causecs of these differences in tho enviromment peculiarities. Climatic
conditions of the Dokar and Takoradi arcas arc different:- in the Dakar ares the climate
is typically tropical with g sharply expressed rain period while in the Takoradi area the
climate is oquatorial monsoonal, characterised by o high humidity, frequent claudiness,
high air tanporature and high quantity of precipitation with two peaks.

It is well-known that & momber of a fish species inhabiting wators with -
the monsoonal climate have two seasonal rings laid on scales per year (L. Hattori, 1953;
G. Seshappa and B. S. Bhimacher, 1954). G. Seshappa and B. S. Bhimacher call these rings
nonsoonal ones.

In connection herewith the supposition arose that the formation of two year rings
could take place in tho case of Pagollus canariensis in the Takoradi area.

It was found that in the Dakar aroa tho formation of a seasomnl (annual) ring
takes place in June/July. In the Takoradi aren two seasonal rings aro laid on scales for a
year (the first one in April/May, the socond one in Decembar/Uanuary - sco Tablo 3).
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Terms of season rings?! formation in these areas are in a good agreement with
changes of hydrological seasons, established by Berrit (G. Berrit, 1959), seo Figure 4.
From these data (Fig.4) it is soon that the laying seasomnl rings on the scales of
Pagellus canariensis in the Tokoradi area depends mainly on the changes in salinity and

- oceurs twice a year at its increasing. Both rings arc analogous by their structure and

it is impossible to distinguish them. Tho first ring is laid when the fish reach a length
of 8~11 cn., As we have revealed the spawning period of Pagellus canariensis is prolonged.
It is thercfore impossible to read the ago by scales of this species in the Takoradi

aron, as it is also impossible to guess the momont of the first ring formation. The

first ring of a population of early spavning is formed in Docember/January, while that of
o population of late spawning is laid in April/May.

In the Dokar area the rings! formation on tho scales (unlike Takoradi waters)
occurs once g yecar and besides at a sharply docreasing in salinity. Invesuigations on
naturation of ovocytes and fecundity demonstrated that Pagellus canariensis is referred
to fish with intormittent spawning. Ovaries at the fourth maturity stage contain threo
clearly seen portions of ecggs (Figure 5).

Ovarian cggs of the first portion at the fourth maturity stage are of 0.71 mn
in diameter on an average, while eggs of the second one are 0.4l mn and thoso of the
third one 0.26 mm. At further maturation the diameter of ovocytes of the first two
portions increases, while in ovaries close to the fifth maturity stage the diameter of
eggs of theo first portion is 0.79 mm and that of eggs of the second one is 0,48 mm.
The diameter of covocytes of the third portion is not changed. Hence intensive growth
of ovocytes of the third portion does not take place till the extrusion of the first
portion of eggs.

~ The fecundity of Pagellus carnoriensis wvaries from 3o.c00 to 7l.000 eggs,
depending on length of specimens, making up 53.000 eggs on an average (Table 4).

The spawning of Pagellus cannriensis occurs in the Dakar and Tahoradi areas
mainly during the period from November/December to March (Figure ). In the Dakar area
the spawning takes place in a cold and salty season (S = 35.5%, t = 27°C), while in the
Takoradi area it occurs in a small and cold secason (S = 35 t = 27°C) as well as in
a big and wam season (S = 3%, t = 30°C). It may be an indirect evidonce of the fact
that the eggs and larvae of Pagellus canariensis are mainly euryhaline,

Apparently, the spawning of Papellus canariensis takes place in the coastal zons.
This is proved by the fact that specimens with gonads close to maturation are met with
in the catches obtained in the Takoradi area at dopths of 20-30 n as a rule, while during
the feeding period Pagellus canariensis stays at depths of 40-6o n.

Eggs of Pagellus canariensis .are pslagic. At stages IV and IV-V they have a
clearly seen fat globule, its diometer being 25-30% that of an egg.

Undoubtedly, the intermittent spawning and its time prolongation are of adaptive
importance to maintain the abundance of the spoocies, ospecially at such an age structure
(Sec Figurc 3), whon the stock consists mainly of three generations and, consequently, .
the recruiting of a poor year-class sharply decreases the abundance of a stock.

Pagellus canariensis foed intensively all yoar round and do not cease foeding
during the spawning period. The feceding intensity sharphly incroases afbor spawning

. (February). According to the charactor of feeding Pagellus carariensis is a bewthos

focder. Its diet consists of polychnoto and decapodae (young shrimp, lysidaccbe). Fish
are also frequontly found in their stomachs, while molluscs are met with rather seldom.

To tho benthic character of tho feeding of Pagellus camariensis testifies the visceral
apparatus: protruded mouth, heart-shaped teeth -on both jaws, short and thick gill-rakers,
their number on the first gill cover not exceeding 15, Fatty accumulations in the
intestines of Pagellus canariensis are insignificant. A ninimum quantity of fat
accunulation was observed in February, i.e. after spawning, when Pagellus cannriensis

- feed in a vory intensive way. Vhile fattening, the quantity of fat accumulation in the

intestines begins to increase slowly reaching its maximum in Docember, i.a. by the
boginning of the spawning. But even at that time tho quantity of fat accunmulation in

‘the intostines is low (average index does not oxcecd 0.76).

Sumnary

Sinco 1957 the Soviet Union has carried out regular ichthyological investiga-
tions off the western African coast. These investigations showed that in the area .
botwoon the Khubi Cape to tho Guinea Bay specios of the family Sparidae deminate in
the catches of groundfish. As o result of tho studics of the biological characteristics

. of a widely-distributed species, Pagollus camariensis (Val.) it has beon established:-




1. In tho Dakar and Takoradi arcas Pagollus canariensis accumulates in
local stocks, their spocimens differing by a number of morphological features and
toms of anrual rings® formation on the scales.

2. In the Dakar ard Takoradi arcas specimens of lo-23 em lorng are mot wilh
in tho trawl catches. In the Takoradi area specimens of 14-17 cm predominate, whilo
in the Dakar arca there is a clear predcminanco of individuals of 16-19 cm long. Lialcs
are larger than females.

3. There is a logarithmic dependence between the length and woight of
Pagollus canariensis, i.o. the body length is directly proportioril to the logaritm
of tho wn~ight of the fish. And besides, at a certein stage of dovelopment tho
intonsity of thope:ns-%kh in weight is changed.

"4, Fishable concentrations >f Pagellus canariensis of the Dakar and Takoradi
arcas consist mainly of two and thres-year-olds.

5. The scale length of Pagellus camrionsis fluctuates with its age in
the dircet proportionnl depcndence to tho body length,

6. The growth rate of Pagcllus conaricnsis can be sharply changed undor
the influenco of the cnviromental conditions. So in 195%9-6o the growth rato was
much lower than in 1957-58.

7. In the Takoradi acrca during o year two seasonal (onnual) rings arc laid
on tho sciles of Pagellus canaricnsis dve to climatic peculiarities in the arca. Their
formation tokes placo in April/May ond in December/January at o sharp rise in the
salinity. That is why it is iwpossiblo to detommilne the age by the scalcs as tho
prolongation of the spawning doecs not allow us to detect the time of the first scasonal
ring formation,

8. The fecundity of Pagellus canariensis varies from 3o.000 to 71,000 eggs
accordinz to their body sizes, making up somc 50.000 cggs on an average.

9. The spawning of Pegellus canariensis is an intcermittent ons, it cccurs
in the inshore zone from November/Doccmbor to February/llarch.  In their ovarics one
can distinguish three portions of eggs. The eggs are pelagic.

lo. Pagellus canariensis foed intensively all tho yoar round vithout ceasing
to feed cven in the smnawning poriod. Its diot consists mainly of polychacta,
decapodac and fish,

11. Fot accunulations of the intestines of Pagellus canariens is are
insignificant all the year round.

12, Commercial concemtrations of Pagellus canmaricnsis in tho Dakar and
Takoradi arcas arc fattening ones.
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Explanation of Figures

Figuro 1 Sizo-composition of Pagellus camariensis (Val. ) in trawl caiches.

Figure 2 Correlation between the body length and weight of Pagellus
) cararicnsis (Val.)

Figure 3 Agc composition of Pagellus canariensis (Val.)in the trowl catches
taken in tho Dakar arean.




Table 1. Morphological differcnces of Pagcllus carariensis (Val.)in the
Takoradi and Dakar areas.

Tail stalk Snout length Horisontal diamefer Upper jaw length
length in the in the hecad of eye in tho head in the head length
body length (%) length (%) length (%) (%)
Length
Arens (em) II |M+mn Maie | M+ m  MAif (M #m Maif M +n MAif
Takoradi : 31 | 13.07440.15 34.47640.35 31.711+0.27 23.905£0.32
13.1-15.0 4,17 3.3 6.1 7.4
Dakar 31 | 13.850%0.11 35.945%0.28 29.32410.28 20.35740.31
Takoradi 50 | 12.821%0.1 35.03 * 0.27 3l.07 * o.27 23,53  0.28
15.1 - 17.0 4.76 3.97 3.63 4.8
Dakar 31 | 13.49440.1 36556 * 0.27 29.84 + 0.25 21.679 * 0.25
Takoradi 17 | 12.83440.14 35,674 # 0.56 '30.021 + 0.3 23.617 + 0.4l
17.1 - 20.0 3.20 3.19 3.60 3.50
Dakar 17 { 13.554 + 0.19 37.847 + 0.45 %28.727 + 0.19 21.836 + 0.29
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- Table 2. Mean length of Pagellus camariensis (Val.) of different
¢ age groups in 1958.
Length of fish 1. (cm)
Measured Calculated
Azo (g = ml) n (U, * mz) n
I lo.4 + 0.4 21 lo.l # 0.1 260
2 15.6 + 0.5 20 15.1 + 0.2 163
3 19.2 + 0.3 45 18.6 + 0.3 72
4 21.3 + 0.4 30 21.6 + 0.4 3o
Table 3. Terms of rings?! formation on scales of
Pagellus canarionsis (Val.)
Area Period of No. of fish %) having
investigated observations | the last ring’ the last ring not
already fomed formed yet
Dalar Junc 24 76 loo
July 80 20 loo
April 89 11 loo
Takoradi . May 88 12 loo
Decenber 21 79 loo
Table 4. Fecundity of Pagellus canariensis (Val.) in theo
Takoradi area, January 1962.
‘ Length of specimens 1 (cm)
r 13 14 156 16 17 18 19
Mean fecundity in n -
thousands of eggs 5o 4 56 71 41 44
llo. of fish in a 3 9 21 9 15 12
sample




