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This work presents investigations of morphological
characters, age composition, rate of growth, reprodu-
ction and food of Pagellus coupei Dieuzeide. It had
been ascertained that, in North - West African re-
gion, this species forms at least three stocks, i.e. in
Rio de Oro, Dakar and Tacoradi region. Worked out
is the key to species of Pagellus for region discussed.

INTRODUCTION

The North-West African waters present considerably good conditions for
production of plankton due to upwelling whichappears here on wide regions.
The water is rich in food for numerous species of pelagic and bottom fish.

Considerable part of catches here represent the family of sea-bream (Spari-‘
dae). With an increase of fishing intensity, the catches of fish belonging to
this family, was growing from 83.7 thousands of tons in 1957 to 151.9 thou-
sands of tons in 1966. The yield perunit of fishing effort had gradually been
decreasing from 182 kg/h per haul in 1957 to4Tkg/hper haulin 1966 (F A O)
1968).

Participation of breams in Polish fishery for period 1964.-1968 tended
towards decrease. Polish catches of these fishes expressed in absolute va-
lues for the period, proved the decrease from 4.6 thousands of tons to 1.5
thousand of tons.

Considering such circumstances, the more detailed investigations on Spa-
ridae family which still is hardly known, may have great meaning for rational
economy of their resources.

The present study relate to biology of one from mostfrequently encountered
in this region representant of Sparidae family, i.e. Pagellus coupei Dieu-
zeide,
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MATERIAL AND METHOD

The work is based on materials collected between 5. December 1968 to 27.
February 1970 from region extending from Dakar to Riode Oro at North-West
African coast. Some fish were takeninportfrom catches of several trawlers
type B-23 (Table 1).

Tablel
Number of examined fishes and analysis performed
Analysis Number of fishes

Measurements of:

Length '2 952
Weight 1 950
Diameter of eye 63
Preorbital width 62
Examination of stomach content 71
Estimation of stomach filling 804
Taking otoliths for determination of age 930
Taking gonads for determination of fecundity 10
_Estimation of gonads maturity 1031

The length of head, diameter of eye and the width of preorbitals were
measured with accuracy of 1 mm (diagram of measurements L é - Trong
Phdd and Kompowski, 1972). Diameter of eye andthe preorbital
width have been expressed in per cent of the head length. Total length was
measured with an accuracy of 1 cm, i.e. lengthclass of 20 cm comprised the
fish between 20.0 to 20.9 cm. The age was determined according to otoliths
and verified according to scales, The back readings of the growth rate were
effected by application of microscope with micrometer., The states of gonads
were noted according to Maier’s eight-degree scale, The food was examined
by weighing method and by counting the organisms presentinalimentary canal.

MORPHOLOGICAL CHARACTERS"

The body of P, coupei_is elongated and the eye is considerably small. Fish
is coloured in pink with several small blue spots. The rays of dorsal fin are
short; none of them is developed more strongly. Number of scales on lateral
line oscillates from 55 to 58. Dorsal fin (D) XII-10, anal fin (A) 1I11-10. Number
of rings is constantand amounts to 24,

Pagellus coupei is closely related to P. erythrinus (L), but the first one
has smaller height of body.

The investigations on relative size of eye diameter and on the preorbital
width proved that these values are changingaccordingto region of fish living
(Table 2), and are different for regionnorthof Dakar than in Rio de Oro re-
gion. Statistic analysis indicate that the differences are significant and are
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not resulting from errors of measurement. Investigations performed by
Skornjakov {1963) in Takoradi region (4°00 N) and at Dakar, on
ratio between diameter of eye and length of head of this species, proved that
this ratio amounted 31.,711% and 29.32% respectively. Itis apparent that dia-
meter of eye of P. coupei is reducing northwards, viz.:

Takoradi -31.71
Dakar - 30.48
Rio de Oro - 28.24

Diameter of eye and preorbital width expressed in per-cent

to head length of P, coupei

Morphological Region Rio de Oro Regmn Dakar
characteristic 23°- 24° N 16°N
Diameter of eye
range 24.3-31.9 27.3-31.¢
x 28.24 30.48
2.3598 1.4916
n 23 40
Preorbital width
range 15.8-21.0 15.7-20.4
X 18.24 17.44
n 23 40

Due consideration must be giventofactthatinvestigations of Skornjakov were
based on fish length of 13-20 cm, while the present investigations - on fish
length of 18-31 cm.

Basing on keys for fish determination processed previously for discussed
region (Perrier, 1924; Fowler, 1936; Skornjakov, 1963b)

and supplementing this with observationsof Diewzeide (1960), M a u-
rin (1968) and our data, the below given key had been worked out.
Key to species of Pagellus for the North-West African shelf:

1. Scales on occipital region are reaching to middle of eye , . . . . . . 2
- Scales on occipital region are reaching utmost the back edge of eye. 4
2. Dark spot at base of pectoral fin, 68-72 scaleson 1.1. . ... ...

...... e e e e e e e Pagellus acarne (Risso, 1826),
- No dark spot at base of pectoral fin, 55-62 scaleson 1.1.. .. ... 3

3. Straight frontal, 61-62 scales on 1.l., 9 soft rays in anal fin ., . .
e e e e e e e e e e e e e Pagellus erythrinus (L., 1758) .
- Convex frontal, 55-58 scales on 1.1. , body height smaller than at
previous species, 10 soft rays in anal fin .7 ... ..
................... Pagellus coupei Dleuzexde, 1960
4. 11-12 soft rays in anal fin, 6 or 7 rows of scales on cheek . .. .
- Max. 10 soft rays in anal fin, 5 rows of scales on cheek, 7 vertical
streaks on back and sides of body . . . . . . . . . .o .00 L

ul
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5. Dark spot at begining of 1.1., 7 rows of cheek scales . . . . . . ..
........... Pagellus centrodontus (de la Roche, 1809).

- No dark spot at begining of 1.1., 6 rows of cheek scales . . . . . .

................ Pagellus bogaraveo Brinnich, 1764).

LENGTH, AGE AND RATE OF GROWTH
Length

Length of P, couEe i caught oscillated within 7-35 cm. Average length

amounted to 19.3 em, No

% distinct differences in
—_— 9 length of males and fe-

10 —-- males were noted (Fig. 1).
An average length of P.

coupei can be related to
depth of fishing, e.g.
during the period of 23 XII
10 14 18 22 26 30 1969t01911970 on depths

Total length {cm) below 50 m, average length

of fish for this species

amounted to 10.0 ecm; on

depths 50-100 m - 17,7 cm

20

Fig.1l. Length distributions curves of P,
coupei in February 1970

23.XI1.1969-19.1.1970 10-22.11.1970

30 4

20 J deep <50m
n =43
10 1-10.0
deep 50-100 m
- 50,
deep 50-100 m 'i " 51843
10 J n =398 T
L=17.7cm
20 deep 100-150 m 4 P deep 100-150 m
n = 1475 n= 181
10 J L-18.3cm L-21.3
10 14 18 ‘22 2% 30 14 18 22 %

Total length (cm)

Fig.2. Length oscillation of P. coupei in relation to depth of catch

and on depth 100-150 m - 18.3 cm (Fig.2). Itis thus apparent that depending
onits size, P. coupei occupies various ecologicalniches. Thefry is living
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in more shallow coastal waters and is changing the place for deeper waters
in relation to its growth {of course is not exceeding the waters of optimal
deep for this species). It may be assumed that, reproduction of P. coupei 1s
taking place in coastal region.

The length distribution curves for P, canariensis from February 1970
catches has some peaks in length-class of 14-15; 18-19 and 22 cm {Fig.1).
In determination of age by otoliths, it is evident that these peaks correspond
to age-groups 11, IIl and 1V respectively.

The rings formation on otoliths

Owing to non-sufficient material, the method for determination of rings for-
mation period applied to species P, acarne {(Lé-Trong Ph&ad and
Kompowski, 1972), could Tot be applied in this case. Calculated,
was the per cent of specimen with ringformingon otoliths edge from catches
of various months and assumed that rings formation prevails on time of the
highest percentage. The results {Table 3) proved that majority of fishes had
already new formed ring on otolith edges in May. It is apparent that the
period of rings formation lasts considerably long time.

Table 3

Period of rings formation on otoliths of P. coupei Dieuzeide in 1970

Per cent of fish with | Per cent of fish with-
Month ring on otolith edge out ring on otolith n
edge

January 59.0 41.0 448

February 71.5 28.5 115

May 94.6 5.4 203
Age and mortalitylnN

The stock of P. coupei from re- 5;
gionnorthward of Dakar was com- 4

posedof 9 age-groups. The per-
centage of age-groups from O to 5 |
VIII was: 4.7 (0 and 1); 35.3;
45.33°10.7; 2.8; 0.5; 0.4 and 2 |
0.2 respectively. This clearly

indicates that the catches are 1 A *

based mainly on fishes belonging

to II, IIT and IV age group. Total T v v v v 4
mortality rate estimated on basis m v \4 Vi VII age

of the above given age composi-

tion (Fig.3), amounted fornorth- Fig.3. Estimation of total mortality rate
ward region of Dakar in 1970to  of P. coupe1 based upon age composition
value 1,58; total mortality taken of Dakar stock in 1970

by means of Ricker’s (1958) tables amounted to 0.7941.
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Rate of growth

T rom measurements of otolith radius of 316 fishes 8-31 cm in length it ap-
pears that the relation between the longer otolith radius and total length of
fish is nearly directly proportional and is expressed by an equation:
R = 3.3014 + 2,9995 L. The straight obtained from equation crosses the ar-
rangement of coordinates nearly at zero point (Fig.4).
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Fig.4. Corelation between total length and length of otolith radius

I'or these reasons, no corrections were applied atthe back reading of growth
rate, but applied the method based on direct proportionals. The obtained
results are shown on Fig.5. Approximative results were also obtained from
direct measurements of length in particular age-groups. The rate of growth
for specimen living in Rio de Oro region was higher than of those living in
region north of Dakar. The statistical analysis shows that the difference is
significant. Skornjakov (1969) ascertained that the rate of growth
of P. coupei in Takoradiregionwaslowerthan for Dakar region. Such data
permits to conclude that P. coupei forms three various stocks in region of
Takoradi, Dakar and Rio de Oro. The rate of growth for the specimen of
these stocks increase northwards {from Takoraditowards Riode Oro). Such
conclusion is in conformity with the results of the studies of the morpholo-
gical features. Similar tendency for formation of local stocks, differing,
among others, in morphological features, condition and rate of growth, proved
P.acarne (Lé-Trong Phda® and Kompowski, 1972). Inboth
cases, this may be assigned to small activity wiich favours an isolation of
fishes which belong to Pagellus genus. Incontrarytopelagicfish (mackerel,
sardinella) these fishes move periodically across the shelf, but not along
the shelf.
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Fig.5. Rate of growth of P, coupei from various region

By measurements of 200 fishes the correlation between length and weight
was determined and it may be expressedbyformula: W = 0.0139L2-991, Ap-
plying this equation, the fish weightinage-groupsIto VII was calculated and
it amounts to: 22, 63, 116, 167, 239, 325 and 402 g respectively. It is ap-
parent that the annual weight increments are increasing up to the sixth year
of life, : '

According to results of back readings, the rate of growth for P. coupei
was expressed as an equation of v. Bertalanffy. The parameters of such
equation for P. coupei from Dakar region amount to: Les = 39.37 cm; K=
=0.18; ty = -0.81 year, while from Rio de Oro region, L, = 40.17 cm;
K = 0.19; t, = -0.63 year.

REPRODUCTION

The phenomenon of hermaphroditism exists at P. coupei like of P. acarne
(L&-Trong Phéd#fi and Kompowski, 1972).Incontrary to .
acarne, the hermaphroditism here is of protogynia type, i.e. the youn.

specimen acts as female and thenafter transforms to male. Spawning of I,
coupei_is portional and lasts from May to September. In his investigarions.
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Fig.6. Length composition of spawning
population of P. coupei

Skornjakov 71963a )
ascertained that spawning of
P. coupei in Takoradi region
is taking place from November
to March, i.e. some months
earlierthanin Dakar - Rio de
Ororegion. This data and the
observations presented in
other works W oZniak,
1965; Lé -Trong- Phah
and Kompowski, 1972)
indicate that the fishes from
regions nearer to Equator
spawn earlierthan those from
regions of higher geographical
latitudes.

The gonads start maturing earlier at males. The percentage of females
in catches of various months oscillated from 40.7 to 55, giving the mean value
of 48.3. The percentage of males oscillated from 45.0 to 59.3, giving the
mean value 51.7 (Table 4).

Table 4

Number ratio of females to males of P. coupei

Sex %)
Month n
Q d
V. 1969 55.0 45.0 198
IX. 1969 40.7 59.3 209
I. 1970 49.0 51.0 480
II. 1970 46.5 53.5 140
Total 48.3 51.7 1027

Generally the number of males was lower than that of females. The gonads
of matured females attain the weight of 4to 27 g. The absolute fecundity oscil-
lated between 60,2-406.8 thousands of eggs. The specimen withripening sex
products were observed in region from 21°00 ‘N to 24°00 ‘N during the spawn-

ing period. Theinvestigationresultsof Skornjakov

{1963a) indicate

that the ripening specimen were alsoappearinginregion of Takoradiand Da-
kar. It is apparent that the fishes spawn at the place of their living, but for
reproduction move to more shallow waters where the fry encounters later on
better feeding conditions. It may be seenfrom drawing 6 that among the fish
of 19-25 cm in length, percentage of specimen spawning amounts toabove 50.
All fishes of lengths above 25 cm were already matured. It may be said that

the first spawning of this species is taking place at age 1+.
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FEEDING

Percentage of particular groups of food was changing in relation to season
of year. In May, fishes were feeding mainly on Amphioxus, which presented
at that time 63.9% of stomach content by weight, 84.1% of number of eaten or-
ganisms and was appearing in 90% of examined stomachs. On second place
were Pisces, Polychaeta and Decapoda (Fig.7).

weight method number method occurrence method
A F 75
V.1969 £ I -
n = 30 e L 50
7 - :E [ 25
<55ﬂ i
- 75
£ K
1X.1969 H - 50
n=11
25

11.1970
n=30 |

m Decapoda N Euphausidae
[[[ﬂ] Pisces m Cephalopoda
o

M Polychaeta g Amphioxus
Amphipoda

Fig.7. Composition of food of P. coupei for various seasons of year’

Different composition of food was in September, No Amphioxus and Poly- .
chaeta_was found, but it appeared a new component - Cephalopoda. This
‘group is taking considerable part in foodand it presented at that time 48,5%
of food weight. Appearing also beyond Cephalopoda were: Pisces - 32.5%
and Decapoda - 19.0%.

Cephalopoda and Pisces were not present infoodin February; appearing
instead were Euphausidae, Amphipoda and Ophiuroidea. Main food of this
month: comprised Euphausidae and Polychaeta, which presented respectively
12.4 and 82.4% of stomach content by weightand 53.4.and 5.8% of number of
eaten organisms.,




28 Lé-Trong Phéni, A.Kompowski

It is apparent that Decapoda, Cephalopoda, Pisces, Amphioxus and Poly-
chaeta are the essential components of food, but each of them dominates in
different annual season.

Analysis of degree to which alimentarytracts are filled, lead to conclusion
that intensive feeding of fish prevailed in summer period andless intense for
winter period. Any internal changes of physiological condition during spawn-’
ingperiod, has no distinct influence of feedingof P. coupei. Intensive feeding
is also taking place during spawning period, what is supported by fact that
some specimen with ripening sex products were found with strongly filled ali-
mentary tracts.

CATCHES

The greatest abundance of the P. coupeimay be found in regions of Rio de
Oro, Dakar, of Guinea and Sierra Leone. Yield of catches of this species
during 23.XI1.1969-10.11.1970 on depths 50-180 m (in average 107-116 m)
amounted to 9.9-41.7 kg/h of haul; i.e. 0.4-1.6%of total catches. Such re-
latively small yield may be explained by fact that this species is living pri-
marily on smaller depths within the territorial waters which are not acces-
sible for Polish fishing fleet. This is supported by .data of M assuti
(1967), who noted that P. coupei forms the large concentrations in coastal
region of Guinea and Sierra Leone at depth of 40-50 m. Average yield from
here amounted to about 60 kg/h per haul, what presented about 20% of total
catches. In one haul at Dakar region on depth 46-48 m, yield of P. coupei
amounted even to 210 kg/h per haul.
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BADANIA \]AD PAGELLUS COUPEI DIEUZEIDE
Z REJONU PALNOCNO- ZACHODNIE] AFRYKI

Streszczenie

Pagellus coupei Dieuzeide, gatunek o stabo dotychczas poznanej biologii,
nalezy do rodziny Sparidae, ktéra odgrywa wazng role w ryboléwstwie rejo-
mu péinocno-zachodniej Afryki.

Materialy zebrano w okresie XII 1968-1I11 1970. Pochodzily one z potowdéw
polskich trawlerow na szelfie péinocno-zachodniej Afrykl miedzy réwnolez-
nikami 16° i 24°N,

Najwigksze skupiska P. coupei wystepowaly na gteboko$ciach 30-150 m,
gldwnie w rejonie Rio de Oro, Senegalu, Gwinei i Sierra Leone. Sred-
ni stosunek §rednicy oka i szerokosciko$cilzowejdodtugosci gtowy byt od-
mienny u osobnikéw towionych w rejonie Dakaru i Rio de Oro. Byly to rdz-
nice statystycznie istotne. Polowy opieraly sie gltéwnie na rybach z II, TIT i
IV grupy wieku; Srednia ich dlugosé zwiekszala sie wraz ze wzrostem gtebo-
kosSci, wynoszgc przecigtnie 19,3 cm. Wspdtczynnik $miertelnosci catkowi-
tej wynosil w rejonie Dakaru 1.58. Szybko$é wzrostu osobnikdw z rejonu Rio
de Oro byla wyzsza niz w rejonie Dakaru. Analiza statystyczna wskazuje na
istotno$¢é tej réznicy. Przyrosty ciezaruP. coupei zwigkszajg sig do szds-
tego roku zycia. Parametry réwnania v. Bertalanffy’ego dla rejonu Dakaru
majg wartoéci: Lo = 39,37 cm; K = 0,18; t, = -0,81 roku, a dla rejonu
Rio de Oro Ly = 40,17 cm; X = 0,195 t, = -0, 63 roku. P, coupei jest oboj-
nakiem. Obojnactwo to ma charakterprotogynn. Rozréd oc odbywa sie w okre-
sie od maja do wrzesénia na rozleglych tarliskach w ptytkich rejonach przy-
brzeznych. Podstawg pokarmu omawianego gatunku sa Decapoda, Cephalopo-
da, Pisces, Amphioxus i Polychaeta - kazdy ztychkomponentéw dominuje w
innym okresie roku. W omawianymrejonie P, coupei tworzy co najmniej dwa
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odrebne lokalne stada - Dakaru i Rio de Oro; trzecie takie stado wystepu-
je w rejonie Takoradi.
[ATEID IJIUHHOPHJBI - PAGELLUS ACARNE (RISSO) u3
PALiOHA CEBEPO-3AIAZHON AQPUKI

Pesnue

PaGora nocBAleHa yccaeZ0BAHNAM OMONIOTUN CPAaBHUTENBHO YacTO BCTpevakle-
rocs B BOZax ceBepo-3anafHoil’ AQpuEM, HO Malo emg M3yueHHOTO, BHAA -~ Pa-
gellus acarne (Risso). MaTepualsl AJs MCCJHEZAOBaHMU{ OHIM B3ATH U3 YIOBOB
NOJNBCKUX TPayJlepOB Ha Lelbe ceBepo-3amnazeoil AQpumrum oT 16° Z0 24°  ceme-
puofi- wupOTH. Cambie COMBUME CKONIEHUA 3TOTO BUAA BCTPEYanTCH MEXLY Napai-
neasamu 19° u 25° ceBepHOll WUpOTH Ha IiyCuHe 40 - 180 m. OTHOWEHHME  MEX-—
TJIa3HNYHOTO IPOCTPAHCTBA, IMaMeTpa INIa3a U WHDKMHH JaKPUMaNbHO! KOoCTH 'K
o0leyu ZjauHe OHJIIO HEOAUHAKOBHM Y .P.acarne 13. paliona Kan-Baan my  3rtoro
%e Buza us paitona Puo-ze-Opo. Pasuuia aTa OHla CTATUCTUHEGKU. CYLECTBEH-
HOfi, Ji0B P.acarne OCHOBHBa&TCA INIaBHHM 06pa3oM Ha III ¥ IV BO3pPaCTHHX
rpynnax. CpeZHAA ZAJNUHA BMIABIUBAEMOTO P.acarne yBEIWUUBAETCH BMECTE C INIy=-
6uHofi m cocraBiafeT yalle Bcero 21 - 26 cMm. KoapduuuenT obmyell  cMepTHOCTU
(2.= F + M) cocraBiAn B paliose Kam-Bauam 1,05 (1969) u 0,781 (1970 r.),

a B paitone Puo-ze-Opo - 1,27, 3aBUCUMOCTH MexZy oOmelt zmmuHoil (1.t.) u
ZNMHOI CaMOT0 IJIMHHOTO JydYa OTOJUTa NPUCIMKAETCH K NPAMONDPONODLHOHANBHOMH,
YT0 MO3BOJAET NMPMMEHATH MeToh Jlaamr-lles Ipl.o6paTHHX qunéﬂeHMﬂx pocra.
Cpeznfa AJMHE B BO3PACTHHX TPyNnax or I Zo VII cocrasadget 13,7; 18,83
21,93 24,63 26,85 30,5 cM, I'oZoBOil MPUPOCT Beca yBeMUUMBALTCH ZO CEABMO-
T0 T'0Za ®U3HU, [lapaMeTpH BO3DPacTHOrO ypaBHeHuUs (oH Bepramaddu cocTaBiA-
0T; Lo = 3650 cmj3 K = 0,23; t, = -0,97 roza. P.acarne .fABJIfETCA TIepua-
gpozuToM, IepMagpOZMTU3M €TO OTHOGKTCA K TUIY NpoTanzpd. llsumexeHue moxa,
T.€. Nepexof U3 camila B CaMKy, B palioHe Puo-7e-0po HaGmoOZaeTCA y DHO MEHE
weil ZMMHH, 4eM B paiioHe Kan-BiaH. PasMHOX€HME NDOMCXOZUT SUMOH. HepecTuaw:
ua OCWYDHH, DACIOJOKREHH B MENKIX npﬁgpemnmx BOZAX. Hebecm ABIAETCA IIOP-
UMOHHHM. OCEOBHHM KODMOM P.acarne fIBAAKNTCH Decapoda U Pisces; ZONONHUTEIE-
HHM - Ophiuroidea ¥ Polychaeta.. B paccmaTpusaemoM paiioEe P.acarne o0pa-
3yeT MO KpaiiHell mepe ZBa OTZENBHHX MeCTHHX cTazZa (Kanm-Baan u Puo-ze-0po),
oTayyapuuecs Apyr' 0T Apyra MOpPONMOTHMUECKUMY NPM3HAKAMM, YIUTAHHOCTBH U
CKODOCTBI DOCTA,
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