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INTRODUCTICH

The importance of fish eggs and larvae studies 28 a mean to
svniuate the Tisheries resources, to locate spawning areas and %o
determine spawning scasons hoeo dsen widely discugsed by the ACHR
working party (see Interim Reports on Fish sggs and larvas Surveys,

Kizl 2-5 Juns and Salamboo 22-27 October 1969).

At present seasonal ichthyoplankton surveys off the West
African coast are boing made by countries in which P,A.0. projects for
Fisheries development are established (Senegal, Sisrra Loons, Ivory

u

Coast, Ghana and Congo-Brazzaville) in order to contribute to the s

luation of their fisheries aporaiszl. 4 Standard sompl ing wethod ho g
boer recontly racommended by ths F.A O consultant, Dr. Shormann (1949
to be adopted for ichthyoplankton surveys off West Africn , 1IN order fo
obtein a nmore adeguzte sampling of eggs and Rarvae at differsnt sizes ,
sswellas more conparable recults on the material collected by ¢
difterent countries in the Gulf of Guinea.

In 3enegal scasonal ichthyoplankton surveys hed been initio®ou
in late 1967 by the "Centre Océanographique de Dakar-Thiaroye'" and con-
tinued trough 1369 in collaborztion with the F.A,0., Ficgheries devslop~
mant project. The materiel coilacted during 1968 was sortsd and analy-—

za3d for lorvae of Sardinella opecins as well 2y for the cother fish lar-

seisntist of the Center 3 the quansitative rosults were presented in

the correspondinginterim Reporte (CONAND 1967 and 1968).

Only a2 few studies had boen published so for on eggs and
larvae of Clupeidee and Engraulidae of the West African coast. Marchal
(1966) gave the description of eggs, larvae and post-larvae of

Anchoviel la guincensig s obtained from plonkton moterind

1ad from rearing of fertilized ezgs, presenting as well the distribution
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nf the iarvae 1N the regions betwsen Monrovia-Accra and Monrcvia-Anidjun,
(1966) presented 2 general account on tke distribution «nd siiuaince

of 3urdinella sp. and Anchovieil. (= Engra \guln ensic ’ in the con idl=-

L

snt:l shelf of Ghana. A preliminary key fer -tlne identification of eggs

~

and larvie Of West African Clupeids (llisha africana, Harenguls rouxi,

Sardinella aurita o Sardinells cba and, mbynslosa fimbriata) and Engraulids

(Zngraulis guineensis) has been given Marchal in 1967.Recently Bocly,

Chanpszaat and Conand (1969) published their observations on the ronro-
ductive cycle of S, aurita which includes the quantitutive diztributic
of the larvae in the continental shelf of Senegzl during 1668 nd in the
waters between C . Blanc, C Vert Islands and Dakar 2z found durisng th:
"JEAN CEHARCOT" Gruise made in July of the same year. The recults on ich-
thyoplankton, hydrography as well as observations on Tuna obtrined in
the area covered by the "JEAN CHARCOT" Qruise arc given by Chanypownut,
Conand, Cramoux and Rebert (1969).

The objective of this preliminary report is to przgent the

quuntitative date on larvae of Serdinella_aurita, S._cba.snd Zagroulis

guineensis collocted during the ichthyoplankton surveys meds in 1069

of f Senegal and Mauritania znd to relate the quantitative rssults to

the environnental features. A more complete picture on the iigtriduti =
of the larvas in the region and on the reproductivc cycle of +the zpocins
will be posaible after comparil on and discussion of a1l ths duts ootai-
ned in 1968 and 1969,
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- Mr. CONAKD ("Centre Océanographique de Dakar-Thiuroye")
who has studied the ichthyorlankton material co.lectad
1968, sonme of ’hl% results have been discussed in the pre-

sent report 5

- Mr, CHAMPAGNAT, dircctor of the Center and Mr, ELWERTOWSKI,
Prcject Manager, for thc outlining of ichthyoplankton
programme for 1969 ;

- Nr. BOELY and Mr. GONZALEZ-ALBERDI, respectively biclogilcts
of the Centsr and of the F.A.0 Pro jeect, for the critical
di scussion of the results,
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- Mr, CRENMOUX, hydrographer Of the Center, for the hydrogr: ihi-

cal data presented here 3

« Mrs,HWDICP, Mr. T.SENE, and Mr, D.TOURE, technical ussistanis

L)

of the plankton Lais., for the sorting of the l:rvae, Think
i ) ersc «, .
are due to each of tae aforementionec %s well ne bto the ouior

colleagues of the Canter,for their help in sampling at sea.

MATERTAL AND METHODS

n -

The material consists of 1 series Cf plankton samvlescollisctad

during severnl hydro-plankton Cruises made in 1949,

The hydro-plankton programme for 1969 his been busically the snas

ns for 1968 (Champagnat, Bosly, de Bondy =nd Cremoux, 1969 ) and includzd ¢

3} monthly cruises covering the continental shelf of Jenegal ind
Gambis with 5 hydropl ankton stations (over depths of 10,20,50,100 m, unn
at 10 milss from the i sobnths of 10C m) fer each of the 9sectiions

scross the const, plus 3intermediate stations (Fig. 1).

3) b&*monthly cruises off C. Vert peninsula with 13 hydroniziton
stetions distributed along a ses*tiwmperpendicular tothe coust, reachin,

of f szhors 20° long, ¥.

¢) @ summer cruise Off L:uritanie and Northern comst of Sorasal,

frer J, Blanc, 21°N, and C. Vert, 15°N

Unfortunately because 2 breakdown in the engin of tie %/V
L:URENT AMARO , the programme could not be fulfillsd, the cruisc :ictually
made 1N 1969 hos baen specified in Teble I. More detailed informa ticns
about dnte, time =nd geographical position of each plz akton s bition ~ro
in the corresponding interim reports of the Center.
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TABLE I.- HYDRO~-PLANKTCE CRU SES TN 19€S

e

CRUISH DLTES R/VESSEL LATITUDIF AL EXTENSION | Hoaof ! noL ol
e ! Sects, | plankton
Sta
57,031 18-26 Peb., L. ANARO | St.Louis (716°%)~C.Roxo(12°30') 9 41
69.06( 12=17 ipr. L. AMARO | St.Louis (16°K)-C.Roxo(12°30'1) 9 44
(9,06 | 26-30 Apr. L. AMARO | C.Vert "radiale prolongée™ 1 6
69,101 17-23 Nay L. AMARC | St.Louis (16°%)-Bathurst(13°15'N) 8 10
69,13 18-2¢ July THUE JR. | C.Blanc (21°N) -C.Vert(14°40'%) | © : 2
69.14 | 29iug-48ept L. AMARC | St.louis (16°N)-C.Roxo(12°30'N) ' 9 | 46 |
2,171 02-C4 Cct. L. AMARO C.Vaert "radiale prolongée" ( 1 ; 10 !
£9.,16| 22-30 Oct. L. AMARC | St.Louis (16°N)-C.Roxo(12°30'F) | 9 CooAn !
63 .22 03-05 Dec. L. AMARO C.Vert "radiale prolongée" ’ 1 Foa ;
| | |

tions (St.4, over 10 m depth

hauls, =iac of 10 m nutes,

Horizontal hauls of 10 mnutes were madein the coastal i+ bo-

and St.B, over 20 m deptk ) and »dblique

ut deeper stations,using 45 m cable 2t 3t.0;

over 30 M depth, 90 m. of cable at 5t.D,/over 100 m dertk, eand

100 m cable at the offshore stations, the inclina tion of th:
cable baing apsroximately constant of 459 5 both horizental ond oblique
hiuls were mude at a speed & 2,5 knots.

Two types of net were generally used in the offshore stations:
"PK2" and "Thons" though  onl"PK2" in coastal stations:. The charactorie~
tics of the nets are as follows ¢ "PK2" a conical net of approx. 4 m
length, 1 mdiameter, wdth of cpening 0,785 m2, mash size 50C mcrons ;
the no-t "Thong" having the same characteristics but Seing c/linder-coni-
cal in shape.

In the February Qruise a net type "Grand Schridt" (G.3), with
square opening of 562 cn and mesh size of 1 MM hauled 2t a syaed of
1 knots wag used in the lsst stations of thc Cruise (Se; ¢ indications ia

Fig. 2 und Table I'V). In the July Ouise off Mauritania znc Senegal, th-

onau./nar.wo



PK2 nat was last during the survey, therefore only data collected with
the "Thons" nst are available for the second hulf of the stuticas (s e

indicztion in Table VI).

The quantitztive distribution of the larvie, for zriiscs whar

PX2 sanples are avsilsble for each station (Figs. 3-6)are ba scd only

]

i

these, the material collected with other types of net having been ve sl
only for qualitative and bicmstric purposes. As no flowneters wearc aval-
lable ~t the time of sampling 2t sea it '1s not possible 1o hacw the sxncs
amount of watsr filtercd at ~.ch stution and by zach nes s :d. Wav irfie-
less, in order to be able to express comparatively the wata obtained in
stations were only "Thons" samples were aveilable 5 essays huve oboen mnds
during the last survey using the Just arrived-flownmeters. Both nets,

"PE2" and "Thons", with the flowmeter (TSK type) mountecd in the center of
the opening, were hauled in thr usual way. The sxperiment wss conducted
in order t¢ find sut the api roximate volume of water filterzd by both
nets as well as to know whethzsr their mnerfeormance were coumpazrzble,in

spite of the difference in shape.

Pl owret er readings for 10 minutes of oblique hauls (100-0m) for
()

both nets haul ed 2t the same stations,were as follows :

NET "PK2" NET " THONS"
Rev. 710 Water filte Rev. N° Tater Tilt,
(rn.3) : (m.3)
2301 517 : 4329 534
3421 411 : 3564 439
2£.69 345 . 2751 339
3853 463 : 3397 167
E](J t rﬂ@ano o % 0 & 90 O e 0O 00 434 m3 2 ® ¢ 0 0 06 9 00008000000 SO ‘4?4 5 1“‘3

General meaN.casssso440 m3

[t crin be seen that thsre are not any significative differsices
in the cmount of water filtered by both nets at simultanecous stotiong.

ooo'l/ooaoo



The flowmeter readings fecr 10 minutes of surface haulis for hoth

nets, dut hauled »t different staticns, were :

NED "PR2" NET_"THONS"

Fev. ¥° Water filt. Rev, NO© Water filt,

(r.3) (m.3)

a0

o0

a0

4807 644 4092 552
4640 557 : 3925 485
<t04 337 . 1861 229
NQJG rﬁe{inoactaoaoea 513 m3 o 4 ® 9 00 6OO S8000O0L0 0SS /125 I“x‘)‘

General mean vo..0. 469 NB

W T S 0 o o Sy o

‘s surface hauls were not done simultaneously , the [lowas
readi ng of both nets are not direscily comparable ; nevertheless, o 11
has been proved in obligus simultadeous hauls that the perfirmoace o

both nets is similar, the same might be assumed for surfocs hunls.

Considering that there are nc grect differences vetwoen 1o -
meter readings of obligque and horizontal hauls, 1t might be wssmed hat
aprroximately the same amount of water has been filtered hy botlh rois du
surface and obligue hauls.We cocnsiler therafors os apmiovrlate 1o w0l
the general mean of all data obtrinedduring the =zgsaye with {lown ters
which includes stations where no clopging and hoavy clogging of he v b
were reglstered, in order to express the horizontal distributisa o tho:
larvas as a number of larvas per 100 md of water sampled. The onn Lo
of water filtered by both net is of 452 m3, which corresvonds to the 75
of the amount cof water as computsd matematically. The quantitztive rouait.
expressed as no./1OO m3 are shown in the distributional wumaps of Tiss. 27
2ud 9, whers the oblique and surface hauls are reorescated 7ith difi=ron:

signs "nd where indicstion of night (Black square) and day (Vhite sguer

stetlsns are given for the surface hauls. The nctual number o1 Inrvee o1 o

in 10 minutes of surfzce and obligue haule at different stations, is given

in the Tables IV - VI, where the type of nect used is nlco indicoted.

v .:--o/eac’:
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In the Laboratory, all fish larvae bave bsen scrted from the

rzst of the planktonic organisms. The Sardinells snd Engrauliidse 1 p7ng

were determined by species and counted , measurements 2t size intsrval of

{ mm, have been done only for the Sardinella species,

Identification of Engrauiis guineengis larvae was dene according

to the description of Marchal (1967), Differenciaticn hetween larvae of

S. aurita and S, gba at differsnt stages was carried out according Lo ths
descriptions by Fage (1920) and D'Ancona (1936-1951) for S. aurita snd t o
the identification key of Marchal (1966) ; unpublished drawing by Blache
as well as personal bionmetric cbservations, t0 be presented iN = Iater

report helped in the identification task.

411 fish larvae of the 1969 February cruise have been »n :lizad
by Mr. CON;ND, the author has reviewed the Clupseids m: terinl in >rder tc

measurs the larvaoe and included the results I N the pr :sent reoort,

Unpublished hydrographicel data were mude zvailable to th-
guthcr by Mr. CREMOUX from the hydrographical Lab. of the Center.

QUANTITATIVE TORIZOFTAL DISTRTILUTION OF Sardinells wurita,
Se b znd Tngr ulis guin.onsis .8 OBSIRVED DURING THE 1969 CRUT sis

Ao Quises over the continental shelf of Sewmndsilambic

The quantitative distribution of the 3 species us observzd
in the differsnt nonths of the ysar,is shown in Tig, 2 (February),
Fig. 3 (april), Fig. 4 (May), Fig. 5 (Aug-September) and Fig. 6 (Oc-
tober). In cach figure the stations occupiod as well us the curf ¢
i sothermes snd the iaobaths arec shown.

found

Bo larvae of S. eba have been/in the February Cruisc (Fig.?)
whon surfrce isc thermes show very low temperature valucs, i v.ging frorn
16°C in the proximity of the ccuastwo 20°Coffshore; the guris.,. = li-
nity being higher than 35,4 % .t cvery station (iin. 35,42 % -
Max. 35,80 $0). Larvee Of S. aurita =nd B. suineensis hove hecor Joun!
sporadically in some of the sts tions 1 ocated IN regions wi th cur™ o
terperntures higher than 17°C, their number being neverthelos. 5014
poor (T:ble V).
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In April thermic conditions, as indicated by the surfzce i =

tharms of Fig. 3, gradually increused =z2long the gouthern ¢y stfion 10090
off C. Vert to 23°C off C. Roxo, cold upwelling water baing still pre-zat
only off the nortkern coast. The salinity of the water did nc { cu o
rmuch fromthe prsvious cruise, in 211 the stations the ¢« linity values

being higher than 35,5 %o (Min. 35,53 % - Max. 35,94 f0). 48 dbserved in
ths previous Cruise, no finding of 7. eha larvae was registered aith the
exsention Of a few specimens captured in the more southera und «Frzhure
stations s . aurita larvae were found in small number and in th: » 7y-
kore stations witk surfacetemreratures higher thnn 13°C , "ro sico of
E. guineensis lervae was quite sporadical and of wvery low quintitetive

val ue.

In Moy (Fig. 4) when thewstor tenperature of tre rogion iucre -
sed to 20° « 239C 1n the northsrn coast and to 239 = 26°C in the southern
const (Fig. 4) larvae of 3, zurita were quite zbundwnt being mors fre-
gusntly distributed in station:: with surface temper:tures higher than
22,5°C. Salinity volues registeorsd during the cruise were higher theon ;
35,6 %o (Min. 35,64 - Max. 36,31 %0). The high number of larv.e found,ow “"K
ns thair Size ranges, (Figs. 12,12) indicate clearly that the spawning
c-f the species took place during this season. S. eba and E. guinsensis
were practically absent in the collections of May,

)

In the Cruise from the =nd of August to the beginring of
were

Sentember; no larvrne of 3. zurits were captured while S. eb: / ound in
groat cbundance and widely distributed over most of the st:tions. The
grent zbundance of ite larvae ¢s well as their size ranges (Figs.12,13)
indicates spawning of S. eba off both coasts of Sensgal during tais
pericd when the highest sea temperature wus registersd (2 7° to 29°0)
and wgvn/ggbt frequent salinity values were lower than 34 Thes
highest concentrations of larvae were clearly located at stotions with

terperitures between 28° and 29°C and low salinity.

In the October Cruiss (Fig. 6) larvae Of the 3 itudis i

spacies have been found along the whole exnlored coast, though 3. suris

N
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sost freguently and nbunazntl Y distributed. The size rang:  of Le
lnrvee Of both Serdinells species indicates that spruning of L. nuri ta was
beginning nlong the »b cle coast and thot the spawning »f S, e¢bs wns still
going on, but only off the southern ccast wherr the higher tempercture nnd
lower salinity val ues were registered. Stations Wth_ S, ebu.lcrvae tresan-
> gurfsce salinity val ues ranging frem 30,22 %0 to 32,03f&fqnd Were lyo=-
cated nt surface temperature higher than 28°C, while 3, aurita lurvae were
mor: frequently found in tha northern cooler stations, The kRigheet nunber
of lurvae Of B, guineensis was collected during the October survey when

heczvy concentrstions were found in the northern region.

3, "Radiale prol ongée" off C, Vert

The =rea covered bY the cruise off C. Vert : nd the locaticn -f
the kydro.lankton stations as wsll as surfrcs temperatures and snlinitics
are shownin Fig. 7. Only 3 Quises were made in 1969 (Anril , Oc tobe r .nd

Decembar). The observed distribution of larvae is shown in Fig. 7:nd

Takle V.

It ~an be geen that Clupeidas larvae sre digtributed only v
the continental shelfy as no larvase were found in stations further then
3t. E.0n the contrary larvie of I. guineensis were collectsd cven in the

stution at 20°W {apprex, 10C miles off shore).

During the Cruises Of April and Deceumber, only S. surita larvas
were cnllacted 1N tITN coustal staticns Cff C. Vart 5 while during the
Octolber CGruise 1-rvae of both 2o rdinella species were pres :ntin come of
th~ stations occupied, as observed in the Gruise muade I N the same nomts,

over the continentzl shelf of Sensgail.

S. aurita larvae, of April and December Cruises, were canturad
ot stotions with relatively low temperatures : 2130%to 23,1°C and saii-
nisies higher then 34 %o, while the §. sba larvae, nresent only in the

conntnl stotions (St. A and B) of Octcber Cruise, were found at

t
ture of 29°C and salircities lower than 34,08 ﬂo. §ize rang.s of 3. aurise

otac»o/ceea:
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southwards until 17°N. In the samples collected in the warmer couthsirn
water OFf Sensgal , only the larvee of 3. eba have been gampled.

This indicates a northwards mcverment of the spawning nepulsaticn of

S. auritn at the time that the water is warmng up off the senegalese
sheif. The same phenonendn was observed in July-iugust 1968 (Bcely,
Chanpagnat and Conand, 1969) during the "JEAN CHARCOTY survey in thc

SSME AaTrsa.,

In spite of the lack of a nontly continuity in the 1969
collections, the plankton sompling was scattersd over the different ocea-
angraphical sessons, described by Rossignol (1965) s

4

L -- _Season of coastal upwelling, from January to kMay, char :c-

tarized by very low tenmpernture, 16°=24°C and hi gh salinities, 35,3-36,0 %o.

B - Warm and csl mseason, July-August-Septcnber, with 2 mioxzi-

mim warming up of the water, Temp. 26°-29°C, and salinity still higher
than 35 % in July, but decreasing fromJuly to Decerber.

C - Tr:nsitionzl season, fromthe end of Septembor t.:: Dscamb :r

when the warm dessalinated watsrs are replaced by cold water of high

salinity

Comparing thc quentitative distribution of the Cluneids 1:»vs-
with ths seascnal oceancgraphical regime off Senegnl , it c¢carn be concluded

that
pl ace
a) nc massive spawning tnkes /during the cold urwelling seoson

for both Sardinella species, -s observed in the Cruiszes of February snid
April

b) the massive.spawning of §_ aurita was registersd during the
two transitioral seasons :in Nay(the waters starts warning up off tho sene-
gnlcse coast and in Cctober, when the waters of tha warm sesson are
replaced by cclder waters Oof higher salinity

c) the massive spnwning of S. eba, August-3eptember :oonws
teke place only during the warm season and after the decrcasing of the

solinity 3

QCDQQ/GOOGG



d) =2t the beginning of the warmssason off the s negnlese coast,
the spawning population of S. aurita ceems to move northwards, imnelled

by the front of warm water.

TEMPERATURE AND SALINTTY RELATIONS

Berrit (1961) di stingui shed for the surface layers cf the Gulf
»f Guinea, four categories of waters, defined by the isotherm of 24°C

and the isohaline of 35 % :

A~ "Warm water of low salinity" t>24°C 821 . & 35%0
B = "Warm water of high gsalinity'tw240°C Sal. % 35 %
( = "Cold water of high salinity' t< 24°C 521. % 35
D - "Coidwater of low salinity" te&24°C 5:l. € 35 fo

Cnly the three first nimed water nusses have baen found >ver

the continental shelf of Senegal at diTfarent seasons of the yeo».

In order to define the physicochemical characteristics of the
water and 1tS relation With Clupeids larvae as cbserved in 1969, the
occurrence of 3, gurita and S. ¢ba wns plotted against the temperature
nnd sslinity of thc surface 1 :yer found in the different plankton

Cruises of 1969 (Figs. 10 and 11),

The temperature nnd salinities plotted correspondwith surface
value as NO duta for the stundurd depth of 10 m were avail able for all
the plunkton gtations, whi ch would have been certainly mors revress¥it:-

tive zs not so much affectad by diurnal and local -nomaliss.

& ccmparlison of the Fig. 10 and 11 shows grest fiffercac.s
in the distribution >f femper-ture and salinity at the difforert sonso -
nil collections. In surveys made during February and April (Fig. 10,4 and

\
™

B,y 211 stetions show temperature below 24°C and salinitiss betwoen
%o

1

- o . : 1 S
5% 4 and 35,¢ w0, valuzs corresponding to the "eold water of high

]

valinity" as describzd by Berrit. Bestween these limits of nlyzico=—oli-

D

mical variables,finding of 3, aurita larvae are scattersd (nd of very

:-culo/aoon:
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low cuantitztive value ; the very few specimensof S. cba (Tc + . 12) were
caught in water warmer than 23°C and nmeasured bstween 1& znd
23 mwm in standard length,

The tenmperature (20° to 26°C)and salinity (35,6 o to 36,8 7o)
vzlues of the stations occupied during the liay Cruise (Pi,. 10, C) vhow
the_presence along the Senegalese coast of emeMgarmer water of high sali-
nity® ; larvae of 3. aurita have been captured in nost of the stations
and in great number (Table IV).

The widest rang=s of temperature and saiinity have heen found
during the July Cruise (Fig. 11,4) which extended beycnd the northsrn
1imit of the wermwater masses. The stations located in the more nor-
thern areg were still in “cold water cf igh salinity", while the scuthern
stations reached the "warm dessalinated water" masses. During thic crulse
larvae of S5.aurita were found in grzat abundance and associat 2d with the
celd water of high salinity, extending southwardsalso in wazrmsr waters, but
al ways a2t salinity val ues hi gher than 35,5%. On the other hind, larvue
of 5. eba were associated With water of higher temperature Sm280(),

The aswociation of 3. eba with water masszes defined by Berrit

as "warm water Of low salinity" is still more evident fromdata of the
Orvise made iN August-September (Fig. 11,3) where most of the positive

stations are at temperature higher than 27°C and saiinity values lLower
than 35,0 “o.

In Jctober (Fig. 1C,D) when the sea temperature is still righ
( 34°G)and th2 snlinity ranges are guite wide ( 30 ,'%o to 3% ﬁ:fwo) lorvas

of both species of Bardinella have bsen found s Sardineliia eba lurvae

were distri buted mainl y at stations of low salinity («€35%) ard 3. aurita

mainly =t stations with lower temperatures & 27°C).

31Z5 OF CLUPRIDAE LALRVAR

Before considering the sigze conposition of the larva | pope i a=-

tion it is necessary to nention that @ur data have some limit: “l. v

mainly due to the problem presented by the sampling of iarvac,



Ahlstrom (1354) pointed out the difficulty dus to net s:zlecti=-
vity and tastad the way to deteruine, though szampling with gears of
different mesh sizes,the proportion of Zarvae of exch size cutegories
usuzlly retsined bty the standard geur used. The snallsr larvae are not
fully sampled by net of regular size meshes asthey escape from the
'33kas, On the cther hrnd it was proved that the lurgsr Sarding larvoe
aro undersampled during the daylight hours as they aveid tho net. is
our ma terial was ccllected with nrts of a single mesh size (500 microns)
and %t night s well asat day time, it nust be assunmed that & great
proporticn of small larvae has escaped and that the bigger lorvas were
undersampled in daylight hauls,

The mninum category size found in our umaterial for the larvae
of beth Sardinells species, wasof 3-4 mMMmin standard length, but this
size was observed in quite a limited nunber cf gtations, being the size
rangs Of 4-5 mr the m ni mumusually sampled. The bi ggest lirvae neasured
from 23-24 mm, but their nunber was SO small thut they nevir reached

even the 1 % of the whole population samplad ut the sume st tisn.

The size conposition »f the larvae sawpled and mezsured xt
anch station has been grouped by ures and presented in Fig. 12 (Jorthern
cosst of Sensgal) , Fig. 13 (Southern coanst of Senegul) und Fig. 14 (from
C. Blane ta C o Vert) . When lurvee of both snecies have baen csllectsd
during a same cruise, their size composition IS generally .uity diffe-
rent ¢+ (see Fig. 1.3 April, southern area and Fig. 12 October, northern
area), as can be supposed knowing that the renrsductive pericde for both
species in the same geographical area, is different.

The monthly number of larvie of each species captured in the
northern and southern coast (Teble II), as well as their size composi-
tion,; (Fige. 12 and 13) is not olweys similar for both areas sampled., In
fect, =s the oceanographical cenditions off the northern and southern
coast are slightly different; the spawning time can be delaysd for one

, areq
of the tWO/““m led in o same month. This is the case of the size
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composition for 5. zurita os sbtuined in February : off the colder sou-
thern coast the few larvaefound were longer thin 16 mm, while in 3as
warmer water off the northern cocast 3 size groups are preseant, ore of
which is made up by larvae of small size (4-8 mm). Cn the other h.nd

S+ zby shows the case inverse during August-September : the higher por-
cent of larvas capturesd in the scuthern area was represented by size
range of 7-8 mm, while in the northern area the higher psrcant is given
by lazrvas of the smaller size (4-5 mm). In October, on the contrary,
larvae of $. gba at intermedi~te size (13-14 mm) are found in the nor=-
thern regicn where the tempersture were lower than 25°C, while in the
southern region, with temperatures still higher than 27,5°C, the highest
percent was ropresented by lurvae of small size (G-7 nm). Most of the

larvae of S. sba were confined to the southern region (Table II).

TABLE.II.~ Totul number of lorvae collzcted by the Ziffsrent
1969 Cruises off the northern wnd sz~ uthern coast
of Sensgil (Data from 10 minutes haul with net
"PK2).

0 g0 99 eo 00 oo @8 05 B8 Qo 00

; S . aurita H D. gby 2 E. guinsensis 5

: North South : North South 3 North South 3
Feb, : 374 156 2 20 0 3 149 22 g
Apr. : £0 150 8 9 10 : 6 24 :
Ma y H 339 1727 u 10 : 12 2 3
Sept. 3 0 12 : 1439 1999 47 ¢ 685 :
oct. H 1630 2045 : 5 235 877: 100 3

qoev-/evnua
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~s commented before, s well as to the possible prolongsd spawning by the

adults and to the rapid grow of the larvae.

As no experimental work has been done on thes larval develonment

of the West African Sordinells species and as the survey dazte in siz=

composition are gtill toomuch limited, it is not possible to determine

i~

the nge of the larvae captured INn our samples. Neverthless, = rough iczn
cnn be obtained if considering the dats estincted for other : reas,
Ahlstrom (1954) zave the estimation of growth for the north pucific
S.rdinz (Sardinops caerulea). This species develops (Ahlstrom, 1959) ut

m:n ssa temparature of 14,5° - 15,99°C, during the majcr spewning
p:rind, and of 18,1°C in the lute spawning period. An aver:ge duration
of 3,5 dsyswas sstimated for the yolk-sac stage and o size of 4,5 tc

5 ame Tor the Lurve that has completed this stage . The sardina larva
sheuld requirz, accordiing Ahlstron (19%4) botween 1 to 2 months to deve-
lop to 24 mm. eength. The developmsnt of the larva of the african
Sa.wlnallt species should be shorter becnuse of the higher temperature
of its habitat, particularly for 3. eba. The smallest larvne found iN
our samples, Llzss than 4 nmin 1enga1;', have already comple ted ths yolke
sat stage.

MONTHLY FLUCTUATION OF CLUPEIDS AND ENGRAULTDS
LARVAT T TS S0 TER OF THS CONTINTHT,L SHUELFE OF ZDMEGLL AWD GAM3IA

o
QISR A

The quantitative dete on fish larvae collscted during 1€

O
o

presanted in the interim reports of the Center (Conand, 1948). The ich-
thyoplunkton cruises of 1968, us well as the ones nmade in 12€9, were
scattered 1n time, therefore thare is not a regular series of monthly
coservations available for each 5f both years. In order to achirve 2 pro-
liminary gener:s] knowledge on the reproductive period of the specics ovor
a biologieal ysay, we grouped the datu obtained during the twe yeors
sampling.

.os-a/-aoo'



In t2bleIIIl =re resumed the total numbersof larvae of each
species of Clupeids and Engraulids, collected at diffesrent months during
1068 and 1969 over the continental sh-1f of Sencgal and Gumbia. As tho
raunbar of Plankton stuztions and of hauls per station varied frowm cruise
to crulsc, the average nuuder »f lurvae was alsc computed in order to

wake the data comparable.

TABLE IIT.- Comparison of relative abundence of Bourdinelic auritn, Z. gb-
and Engraulis guinecnsis larvae in the continental shelf of Soncgal, “b:sed
a“nom n+h1y summaries of the nuuber of larvae obtained by 21l »lankton
ccllections mode during Cruises of 1968 and 1969. (Dota obteined with
differznt nets s "PK2", "Thons", and "Grand Schmidt").

: : $ ¢ Seourita S.eba : Cluneidze $Z.puincensis:
¢ ] ;79 of - ——— : ——— 87T e § e o i e i it et e g
:Yearstionth :SamplessTotal: 1o/ :Total & N°/ s Tesal  sTotal: X9/ s
3 ; H 3 NO; hauls N® : hauls : No ¢ hruls
21968 ¢ Jan. ¢ &0 s 141 ¢ 1.38: 25 ¢ 0.31: 134 : 309 oz 4.061
$1969 3 Feb, ¢ 60 : 568 : 2.47: -~ = 566 2 208 3 3.47 3
:196% 3 March: 61 3 8 1 0,13 1 : C.02: 9 : 68 5 1.11 s
$1969 & Apr. ¢ 75 2 407 & 5.43: 14 ¢ 0.15: 421 s 36 3 0.48 :
21965 1 May s. 68 $1329 :19.545s S 1329 : 1 ¢ 0,01 3
:1962 2 May s+ 54 22074 s38.41: 19 0.35: 2093 : 16 3 0,30
21968 : June : 69 2567 137.20: - s 2567 2 75 2 1,09 3
$1969 3 July ¢ 16 : - 3 661 :41. 31o 661 s 70 s 4.38 ¢
31268 & Aug. = 68 3 154 : 2,063 2658 :39.09: 2812 t 155 3 2.28
$1369 ¢ Sept 3 46 ¢ 12 i 0.263 4213 $91.59: 4235 12 ¢ 0,26 ¢
51969 ¢ Oct. & 46 21775 :3Ce59: 256 @ 5.57: 3031 ¢ 349 3 T.59
$1968 ¢ NWove ¢ 64 23540 :55.31: 312 3 .88. 3852 : 508z 2.50 3

In Fig. 15 the average monthly nunber of larvae pur haul i8S

graphed 1N lozarithmic scale. Only tho larvae Of 3. zurita 2nd S. eba
renched values higher than 10 specimens per haul , while the .nrvas of
E. guineansis vere always very wcarce and did not zxec ed the mean vilue
of 10 lurvae per haulg even in the nonths of thair grcatest abundance
(January; July and November). Due to the small number of l:irvae as well

¥ to the lack of size measurement it is not yet pcssible to s2y whether
the 3 peaks of B. guineensis are relited to spawning periodg

...’¢°I0
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The periodical sand successive increasc in number of ths larvae

of 3. acurita and S
D aliioo

. cba shows, °n the contrary, quite clearly the reovro-
luctive pariod of each species. Thelr reproductive seascn doas not over-—
lap and =r: rather w2ll defined : $. eba larvae arc sbundant during thrse
consecutive months, July-August-Scptember while 5. aurita larvae show twe

annuzl peaks, distributed during the months of May-June and October-

November.

In Pig. 17 is plotted ths monthly percentual abundince of 3.

surita. and 8. eba larvae in relation to the total lzrvae of €lupeids
sbiiined monthly cwver a year veriod. 8. aurita larvoe represcnted the
highest percent of the Clupeids larvae during most of tho mnntkly cruisaeg
with the exception of July, iugust -nd Septenber when $. sba larvae were
ths most cbunlant. Neverthless the siee composi tion 5f the iarval pupu-
qtion of S auri ta as weli as th:ir numerical sbundsnce per baul (Mig.

15) shows tha% its mnssive spawning tokes place over two deflinite poricis.

In Fig. 16 are shown the menthly average surfacs temper: ures
regist rod at a fixed station during 1968 ond 1969 (data from Hydrogra-
phical Lab. of the Conter). A comparison between tha distribution of the
larvee Of both 3Sardinella species (Fig. 15) and the wmonthly average tsm-
perstures (Fig. 16) shows a f:irly good correlaticn : the highest concon-

21

tration of 3. eba 1: rvae coincide with the warmest waters while the two

peaks for B, curita larva are registered immediately befcere cnd :fter,
when a gradual increasing and decreasing Of tht: sen temperztureilstaking
nlace,

These r2sults confirm the previous observatisas on the roori-
ductive cycla of S. aurita (Buvby, Champognat ¢t Consnd, 19€9) ind
coinelds with  the seasonal] distribution over the continental shelf of
the adults of both species of Sardinella, as described recently by 3ocly
~nd Champagnat (1960).
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SUMMARY AFD CONCLUSTONS

L.~ The ichthyonian%ton material studied in this »rsliminary rervort wos
cellected in 19499, during

1) 5 cruises over the continsntal shelf of Senegzel ~nd Gamoin

W th ~bcut 45 hydroplankton stations each

b) 3long sections off. C Vert until 20 long. W, with 13

hydroplankton staticns sach

c) a summer Cruise over the continentzl shelfl of isurit:nis and

Horthern Senegul, from C. Blanc to C. Vert, with 45 stations.

Two type of nets were geoneraly used @ "PK2" conical ond "Thons!
cylindsr=conical, both Wi th an opening dianeter of 1 m a lsnghhof asout
1w, and mesh gize of 500 microns, At each stotion, one of the two nets
(rpg2" in staticns & and B) or bsth (Sts. C D and E) were hauled during
10 minutes, iN surface at coastnl Stations (overi0 w snd 20 m danth)
and ovliquely =zt deeper stations, Wth 45 mof cable over 50 n deuth
(3t. ¢), 90 m over 100 mdepth (St. D) and 100 m for tle desper offshore

stations.,

In the Lab,. all fish luarveoe h-ve been sortsd from the other

planktonic organisms 3 larvas of Ssrdincella surita, 5. eba snd Engroulis

guineensis hrve beon identified sind countzd. Measurenents, at size in-

tervals of 1 mm, hove been taken fur both species of Sardinellz l.rvac,

Th2 ~uantitative distrivution Of each specic s exorzus 2l s
n°/100 m3 of watsr filtered, hns been shown for cach cruise in the corrac-

prnding maps , in Which the surface isotherms were alt o repressn ted.

Il.- In the waters of the continuntal shelf of Senecgsl and Guubia, the
greatest nuwber of S. 2urita larvie h.ve been collccted by the cruises

>

made in Mey and October, while Inrvae of

jea

« eba were most abundant in
the fugust-3eptzmber Crulse when the highest temperaturcs and iowest s0li-

nitiaze vilues wers registered, Very few larvae of both Sardineils

o.oo/oao.

/



specles were ~btained during the February and April cruisews, wide Juring

the ccld seascn of coastal upwellings. Larvoe of E. gpuineensis ;
were nlways less abuniont than Sardinella onss, the highest numbsr having

bsen captursd during Octcber cruise.
1€ Sull se (July) over the continentzl chelf oF

In the summer cruise (July) over the continentsl shelf
Mauritania and Northern Senegal Inrvae of beth species of Sardinells wers
found though showping a disjgnctive geographical distributicn : 1 rves of
Se surita, were zcllacted ih the cocler water of the northern oart of the
e T
explored area, while larvae of S. ecba were found only in the warmer dcs-
salinated water, present over the continental shelf of 3enegrl. This would

indicate a northern movement of the spawning population of S. auritsz.

“
J

during the senegnlese warm szason, as previously observed (Chanpasnnt,

Boely and Conand, 1969).

I1I.~ The T/S dingrams of each cruilse, show that 3 diffzrent woter mussas
covercd the continsntal shelf of Zenegol at the differsnt seasons when the
1969 ichthysplanktorn surveys wors made. In February and Mey, when very
few larvae of Clupsids ond Engrazulids were captured, all the plankten
stations prasented temperatures bzlow 24°C and 5111n1t1o“:>.35 Col=
responaing to the "eold water of high salinity™ described by‘Berrit (19€61)
The 5. gba larv.e were fiund sassocinsed with "warm déealinited yw:tors",

meinly at tumpercture between 27° and 29°C while the larvae of §. asurita

distributed mainly in waters of high salinity 35,5 %o cnd in widsr n

of temperatures (21°-260°C).

IV.- Sizes of larvee ranged from the lowest category of 3-4 mu in stoane-
dard length to a moximum of 2324 mnm. When larvae of both speciss wers
collected at a same cruise, tha2ir size freguency compositions did not over

-

iap. Linmitations due to the sampling ot sen have been discusssd in rei-tim

k2]

to thz ~bseonce of a clear sige pattern in the frequency diagrams of cush

8

zrval speciss. The size ranges ¢f S. aurita and S. ebalasrvae Dt ined

during the cruise from C. Blanc to C. Vert, proved that pvoth species wer:
spawning 2t the same time but in two geographical areas with Jdiflsrent

oceaznocgraphical conditions.

ooona/oeoa
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Vo= A comparison of the aversge number of larvae from ronthiy colaacui. o
over the continental shelf of Senegal, based in duta ootained in 1967 &)

F. Conand =znd in 1969, showed that :

2) spawning of S eba tukes place during the warm ccoson, July
August and feptenber

b) spewning cf S. zurits tokes pluce immediately sofere(llny-Jun)

ond after (October-November).

No encugh shservation: are s»n for available to ¢atiblish the

spawning period, if there is any, for E. guineensis in the explored srea.

RESUEE ET CONCLUSIONS

I.- Les échantillons d'ichthyoplancton édtudiés dans ce rapnort Hpé ini-

naire, ¢nt été recueillis pendant 1l'année 1969, au cours do

2) 5 missicns sur le piateru continental sénégumbicon 3 & chrqgue

mizsion snviren 45 stations d'hydroplancton ont été exécutées.

b) 3 radiales prolongdes & 1a latitude du Cap Vert jusqu'd 200
longitude Ouest, avec 13 stztinsng d'ichthyopl ancton chacune

c) 1 mssion 4'été sur 1 » pluteau continentsl de iauritanie <z
du Nord 33négal, du Cap Vert au Cap Blunc, conprenant 4 5 s ta tio ns =4

sxécutde & bord du "THUE JR', navire 1e 1'Engquéte Régionale.

Deux types de filets ont eté générulement utilisés ¢ le"i o
conique et le "Thons" coniqus—cylindrique, avec chacun une cuvertur: d=
1 metre de diamétre et une longusur apororimative d= 4 m 3 magurs los
maillas ¢ 500 microns.

Aux 2 stations c8tidres (A et B, prof cndeur du ford 10 et 20 w)
un trait de 10" était effectué on surface & '1!'aide du Pli2, iux stations
'y D et E (profondeur du fond 50, 100, 500 m) des traits obliques o {3
(avec 45 m de cabl e pour la station C, 90 M pour 1a Station p, 100 u pour
lz station E), étaient effectués + 1'side des 2 filets.



Au laboratoire, toutes les larves de »nolusons ont $1d sérirens
1z 1'ensemble des jdewe-orgunicnmes du plancton § les larves do 3Sardineila

surita, 5. eba et Engraulis guineensis ont été identifiées ot corptics

Lzg mesures des deux espéces de Sardinella ont €té prizes & l'intorviil:

de taiile de 1 mm,

Pour chaque missicn lo distribution guantitutive deg esndues

—
D

xprimée en nb/1CO n3 d'eau filtrée) est portée sur des cartes ob sont

-

reprosentds les dsothermoes de surface.

[0
(8203
N
fed
ir
3
(6]
s
el

II¢~ Sur 1z nloteau continental sénegambien, le »nlus grand norbrs do 1arves

de Z. aurita ont &té recueillics Hendant les missions fuitss en mai et en

cetobre, toniic que les larves de 3. cba ont €t4 plus aboniantes pondant

12 mizsion d'acUt-septembre au woment ol on enregistr- les températures
les rlus chaudes et la salinité la plus basse. Trés peu de larves des 2
ezrécey de Sardinellis ont €té obtenues pendant les cissions de févrisy
st avril, affectuées pendant 1. suison froide des "up-wellings" cOtisrs
Les larves de L. guineensis ont toujours ét6 moins abondantes qus cclles

de Sardinella, la plus grosse quantité de leur capture se situunt pondant

la nmission ditoctobre.

Au ccurs de la mission d'été (juillet) sur le plateau contini-
t:l do Meuritarie et du Nord Sénégal, les deux espéces d- larves de
Sardinella ont &té trouvées en ndme temps, mais avee une distribution
gécgraphique différents ¢+ les lurves de S. aurita ont &té rucusillies
lars les eaux plus froides de C'extréme Nord de la réplon explords, tra-
dis que les lerves de 3. eba ont ét¢ trouvées seulemant dens los saux
chaules dessalées du plateau coatinentsl du Sénégal. Cela semble in'isulr
un mouvement vers le Nord des roproducteurs de S. aurita penduint lo sid-

sorn chaude comme 1tent .44 ja-obsorwd Ohampagrat, Boely st Conanl..n 1. 7.

TIT.- La3s T/S diogrammes de chayue mission montrent que 3 nasses d'owu
Ie

a6 succedent sur plateau consinental du 3énégal aux difiér ntos soi-

Uy

sons nendaent lesquelles ont €t€ faites les missions dthydreso? ineten on
1969 . En février et en mai, trés peu dec larves de Clup=idés =t A'lngrou-
lides ont été carturées 3 toutcs les staticns de plancton indiqugioht
alors une tampérature de 20°C caviren ¢t une salinité 335 - SOTT EBDOT—

. - " 3 - . . sy N
dant sux "esux froides saleeslaecrltas par Berrit en 1261, Ia revanche,



leg larves de S. eba ont é€té trouvées associées aux "eaux chmudes dessa-
lées", principalement avec des températures variant antre 27° st 29°C,
tandls que les larves de 5. aurita se rencontrent le nius souvent cans

<

l2g esux de haute salinité »35,5 %o, ¢ de plus grands écaris de ten-

pératures (21° 4 26°C),

Les taillss des larve:: (longueur standard) sont comprises =ntre
lec intervalles de 3-4mm mininumet de 23-24 MM paxiium. Lorsque |. €

Larves des 2 espécesétaient recusillies au cours d' une méme missicen,

lour distribution de taille n'étrzient pas 1los ménes.

Le manque de régpularité dans la distribution de friguence de
q £ 1

sour chacune des 2 especos a condult & discuter essentiellenent

ot
H
=
."D
o]

du probléme des conditions de 1'échantillonnage en amer et a4 Aéfinir les

limites de sa validité.

Les tailles de S. aurita et S. eba obtenues pendant la mission
du O. Blanc au 2. Vert prouvent que les 2 espéces se reproduissont peadant

»

iode muis dans deux regions géogranhiques caraniérizées n=r

[
o
oD
(D\
H

des conditicns hydrologiques différentes.,

Ve La compareison du nombre moyen de larves recueillies chague mois,
casée sur les données obtenuss <n 1968 par F. Conand et en 19%9 rontrs

que @

a) la ponte de 8. ¢ba a lieu pendant la saiscn chaude (juiilet-

acit-septenbre)

b) la ponte de S. aurita précdde (mai-juin) et mt imgdlict =

ment aprés (octobre-novenbre) cclle de S. eba

Les observations effectuéss jusqu'a prisent sont ineufii. ortos
peur préciser les cowiitions de la reproduction, si ells exicte, de

™

B, guineensis dans la region étudiée
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