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shetract

This paper forms o part of the study on Lthmalosa fimbricte "konsa"
in the senegombian region ond decls with ethmelose in the gombion woters.

for the verious areas, lencth-weicht recressions are caleuleted, ond
vertebral countings effected. The differences cre discussed,

atch compositions have been cnalysed for the growth and the micration
of ethmalosa .

The reproduction has heen studiad by the observation, of the voriction
of the ronado-somatic index, the hre@di ne: cycle of the conads, and the
occurence and chundance of the planktonic lervee in the river end the estuary.
it con e nointed out, thaﬁ : the B“uﬁosc mature: after around one and
half yeor ot o length of 12 em ; spowning tokes ploce in the seo and the
sstuary the vhole year round with maxime in iwrch, June-July and October-
viovember, while in the river it only occurs during the intrusion of the soline
woter from Jonuary to July.

! comparison is made between the results of the present study and
the ones obtained front the “aint Louis recion,

Résumé

Tet article est une contribution 4 1'&tude de !'Lthmelosc fimbricte
"coba dans 1o récion séndgombienne, et troite de 1'sthmalose dons les saux
aambiennes.

Pour lzs diverses réuions, les calculs des régressions toille-poids sont
effectude ainsi ouve les numération: vertébrales. Les différences sont dise
cutdes.

Le composition des captures est cnolysée pour Studier la croissonce et 1o
migrotion des poissons.

.o reproduction est étudide par 1'observotion de lo variation du ropport
ronado~somatioue, du cycle de moturité des goncdes, et de lo prissnce et
1'¢hbondance den lorves planctonicues dans le fleuve et l'estucire. Il o &%4
wic en dvidence : oue 1l'ethmolose otteint s moturitd & un on ot demi environ
4 une tuille de 10 cm; que la wonte ¢ liev pendont toute L'année en mer et
dens L'estucire avee des WGAIMG en wers, juin-juillet, octobre-noveuire, alor:
cue dans le flsuve elle n'o lieu cue pendont l'intrusion des eaus zaldes de
jonvier & juillet

Une comparaison ¢ &té foite enire les résultats de cetis diude st ceux
obtenus précédemment dans lu rdecion de “.oint-louis,



T, IHTRODUCTION

In the senegambicn region, landings by the conoe fisheries, of
cthmolose - Cthmalosa fimbriato = are very important and represent
yearly around 25,000 tons. The biggest part of the catch is for
fresh consumption the rest is smoked or dried.

To evoluate this important coastol pelagic stock and to study
itz hiology, landings and samples have been analysed and nlankton
curveys effected, in different centers in Senegal and Gambia. 'oins
of the results have olreedy been published (Scheffers ot cl., 1977 ;
“cheffers, 1971, 1972, 1974) otherq -are in prepcration.

This article deals with biology and reproduction of Phe ethuialoss
from the gambian waters.

4. VYOROLOGY .

tydrologically the gambion woters follow the same pattern as the
cenegolese waters und according to ossignol and /boussouan (19¢8)
three hydrological seasons can be distinguished.

The cold and saline water season “wpwelling waters” ¢ December - /pril
T<24°C  and 5>30 %o

The warm ond saline water scason "tropicol woters" : i ay « ‘optember
T>Z4°C ond  5>35 jo

The warm and unsaline water season "¢uinecn waters" : Octobrer - lovember
T>24°C and S<3 jo

The cold season, from Jecember to /pril, is influenced by the
trade winds which are during these months well established and klow
very recularly. They induce along the coast south from boker a strong
upwelling which moves un saline (O U %o) ond cold waters (T< 24°%)
with the choracteristics of Central ‘outh /tlontic woters, In ilay vhen
the trade winds blow irregularly and finally end, they cre replaced by
the "tropical waters" (T>24°C ; >3 %o), which ones cover the whole
continentcl shelf in July. From Jeptember the "tropicel woters" ore re-
movad by the "ouineon waters”. (T > 24°C ; 5 <3% %o) coming from the
South. In idovember the cooling of the weter begins with ths arrivel
of the trade winds and the coastal upwelling and in December the
"eyinean waters” are pushed off-shore and to the South.



The hydrolory of the river ‘ambic hos be
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CERIAL S0 CRTRUODG

aprles of Ethmolosa fimbriate weinly from ~1ill nets were tak
evary two mon%ﬁs frow canoe g dince aione the JStlantic coast
of the vemlia and frowm the river the period epntember 1W71-71,
Lend th frecuencies (fork len:th e below) were made ondsulicamnles
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oenalysed, The fish were uiensures, veiched,and sexsd, The conude were

veirhed, and their moturity - nrmlned accordine to the neale of
fontane (L.cheffers et al., 7
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In 2073 and 1975 in the same areos
irregular zompling has been done one! only lﬁnw*ﬂ F eovencies were made
and moturity ztages noted, i ren were roused for
the /tlantic coastal area and
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Cince only nocturnal fishing cllows o zatisfaciory cateh of ’““W(v, the
suxveye hove Leen effected at nic . sy woon nerioed, To cover o
+idal eycle tow: have Leen dome every two hours Leginning =% J0,4L and
ending at U6, 0Ch, The collections have been regularly carrisd out in Canjul
during 197/ and 1970 while other stations up river were only wisifod durine

the period of saline woter intruzion in ?z/@. These stations were ¢
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- Tankylar ( km ﬁﬁ ) from Jonuoery fo Juaust
- Geolingho ( km 130 ) from February to July
- nunlkundm( ) ) in say, June ond July

-un!n—-)

The gollections fixed in formelin were sorted in the laboratory.
suring cach plonkton survey, hydrolocicol surface observationsz, selinity
(.j0) and temperature (T°C), have deen done.
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Lo LT - VLT ReLATIONS

The lsnotheueicht relotionships have been caloulated for ethmalosc
Tron different crece in the seneoombion recion,

3

For the sombian crea Zuc7 fishes (1190 fewales, W'l ﬁﬂlmg and
non determined individuals) wmmambd durine the period 1770-71 from
ndinos on the river ond coast of The Uambia, have bLeen a61ghed in oraas
ond measured (fork lencths) in centimeters (/nnex 1).

% R
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For the colculation of the equation U = GLb the median of ecuch
lencth class and the mean weight of the fresh flch of each length class
have ceen used.

The equution of the length - weight relotion for all individuals
from the combion crea is @

3.1
f = {)'013 L\?. .'”2

Figure 1 gives the ¢raphical representcotion of this ecuction.
The respectives ecuations for other creas are

[ ren Lguation

Loint louis Vo= 0,012 L
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3,004

) . 5 ~ . . , . R 3 Crat i
Jogi~s hour ("Fetite (Bte" = Q000 LYY
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somnurison test of the different regression ccefficients (b)
has been effected,

irec dk nesult

saint Louis - "l'etite CBts" et Very hirhly sicnificant
Aeint louis - Combic Dol ot sionificunt
"retite Ldte" -Gombic Gede cichly sionificont




;. difference in the length-weicht relation between Joint Louic
cnd The Cambia canno® be concluded. On the other hand we can conclude
that there is a difference between aint Louis and “"Petite C8te" ond
between "Petite Cote” ond Cambia. A reason con be different maturity
stages proportion in the anolysed samples for the different wreas;
Uther reasons con be differences in the hydrological and the food
situotion in the areas.

f. VERTELRAL CORMTINGS

In different areas in the senegambian region vertebrol countings
from ethmalosa have been done for eventual rocicl diff«r -neo-(Scheffers, .

1571).
i umber of vertebrae Total |, 2.6 ¢ | Lencthiio. of
rverage range | Lompled
frec AD | A1 ) 42 | A3} A4 (o)
Liver Senecal 11 - 70 | vash 129 1ze | 43049140110 | 0-34 [

-1 1 63 | 9231 &) 1050 | 43,000 20,000 | 16-34 13

Yol Lout | 1 | 7] 400 nZ| AGs | 43007 [H0.240 | 16-24

2 : 3ol . e ree P R e N e e
R iver conet -1 1 75 1 2501 50 VODE | 22,999 ig.UuA s e
River Casamance| -] 3 87 (1o 791 M0 | 43,015 0,000 | 7-0d 7
Total V| & (292 |AEV7] 307 ) 4903 | 43,010 0,301 | D-34 4L
Teble 1 ¢ Vertebral countings in different regions in enegal ond Combia during

1970-1971.

It wos impossible to study the norniclity of the semples because
the varicble number of vertchrae is discontinous and of ¢ cmell extent
(40-44) for that recson no anclysis of voriance has been effected but
nevertheless the confidence intervols of the overages have been cal-
culated, supposine this normality (fig.Z).

It shows that the vertebral averaces of ecch recion are inside
the confidence intervals (99x) of the the averages of the other regions.
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& CATCE COPOCITION AND S IGRATION

To study the growth ond the migretion o f _Ethmolosc fimbrictz, length
frequencies (percentaces) have beenm a d e ., and monthly grouped, on scmples
from londings clong the Atlantic coost and tke river.

For the /tlantic coastal area the monthly length frequencies are
sresented in fic, 3 (fnnexes II, 111). © 11 diagrems (except ‘ug. 77)
have o mode hetween 20 and 2% cm. “maller modes at respectively o,
11-12 ond 17 cm ¢re observed in Januery, fugust ond September, and
higger modes around 3C cm in Jenucry, : sarch and viay.

For the river (fic. 4 ; /nnex IV) modes are at 20 cm from January
to crch-foril while modes ot 13-17 and 16-17cm are found in May,

June and July,

In Janvary witk the intrusion of the saline water the populetion
of ethmalosa with o modal length of 43 cm and an age of cround 2 years
( Ssheffers, 1973) moves river up to 200 km, they are followed in - arch
L, the fish born the previgus yeor during the spring and summer spown-
ing period, with modal leifths of resp, 13-14 cm and 15=17 crT. In July-
fwgust, with the fresh woter flow, the ethmalosa returns to the sea
where moda5. longths are found gt C-9 cm end 1 1-12cm, representing
individucls born that year. The biccer fishes stay i n the coostal creo,
The recooling of the cocstal wotere in November-December, and the low
tempercture till . arch con be one of the reasons for the the mi~rctiono f
the cthmclose river up where the temperature of the woter is clucys
hicher (Zcheffers, 1977). However in spite.of the cold woter period, the
valves of the condition factor i = U,?OD}L'for femoles from 1022 cm
sampled clone the ctlontic coast do not very, throuch the yeer (fnnex /)
and the food situation does not appecr to be the principel recson for the
mioration., The feeding area of the river is rother limited and the compe-
tition for food with other species will be higher thon in tho sec. The velues
of { for individucls from the river may be for this reason lower than the
ones from the sec (“nnex VO) .

The most important reason for the migration up river seems to be the
reproduction in the spowning places of the river.

7. REPRUBUCT I

7.1 SEA RATIO

_onthly sex ratios (percentares) of Ethmalosy fimbricto scmpled in
the cocstal orea show ¢ predominonce of vemales from Movember to February,
and of moles from oy to leptember (Cnnex YI). In semples from the river
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TANKULAR BALINGHO KANIKUNDA
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1

the femcl s core more abundont from ierch to July, while in Februory the
males domincte. On the total of the 13,104 examined fishes from catches
in the ctlaontic eoustal orec during 157G-197%, &, 550 (L1.% &) wers
females ond &, 330 (47004 &) meles with 0.9% os confidence limits,

7.2, LenCTl /T FIRIT REPRODUCTI M

J11 enzlysed females from Loth coustal and river are ¢grouped ocecording
to their moturity stoge ond length class (Mnnex VII). /7 c¢ranh (fig, §)
sresents the percentages of the crouped moturity stages (IV, ¥, VI and
VI-&II) cooinst the length clossco. It passes the 1 % between 14 and 17 o,
the 70 % between 1. ond 19 ecm, and reaches its maximum (1 %) ot 21 em. To
conclude, the females of the othmolosc from combion woters are immcture up
till 10 em, moturing from 17 to 17 am ond ot o length of 10 cm able to zpown.

-5-.» ,«. ‘. PANNL A\ 5 I{)D ,/ i ‘E; tma-.l .

To determine the spownineg period and crea, the followine hove been
studied

- The bimonthly voriction of the conado-somatic index (£.5.1.)
- The gonud breeding cycle

. ¢ :
he monthly percentave of femoles in moturvty stage V

- The rsulte of the lorval collections from the river and estucry.

VECERVATIONG O ARJLTS

oo

tor the coustel area the ¢.7.I. is high from Jonuory to icy, de-
creases sh rply in June, July and stays low till November(fig. éAnnex MA{T i)
The 2.0.1. of the femoles in the length class 13 cim which have its first
spawning, recches its moximum only in oy (Annex VIII 7). The wholes yeor
round femoles in meturity stoge ¥V cre present, with the appearance of the
nost spownine stacss (fia. 7 3 Jnnex IX).

S5

bamales in spowning stoge WV are found in the river fron chchry
ts 2y with o moximum in . arch (fic.7) ond in the same month the $.5.1.
for the fewmcles shows its moxdmel value (Annex VIIT 1),

OULURLICE 0D AV HDANCE OF THE 1/0VAE I THE PLANKTOM

Due to their repid crowth, the larvae are only cought by the plankton
net during o smcll period of their life ; between hatching and cbout =
fortnicht. Their presence ond chundonce is therefore o cood index of repro=
duction and its intensity in the prospected region,

o
€
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( females) from the coastal area of The Gambia.
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Two types of variation cre possible, one connected with the hour,
the tidal current, and the lunar period of collecting, the other with
seasonal and geographical variations.

Influence of the hour, tidel current and the luncr period of collecting.

I L I I I T T S U — - MR W e RN o g e e

Collections of plenkton in Sanjul have been done monthly in 1575
at the time of new moon, For each night of collecting, the number of
larvae of ethmelosa caught evory two hours is cnalysed. Thc results
‘are expressed in Table 2.

Hours J F i r I J J I8 > 0 i D
20 13 12 74% 162 97 S 078 422 186 211 202 161
22 22 0 1350 92 162 G 2006 305 129 207 997 47

1 0 1691 1691 609 841064 1EL ED4 643 L4 21
2151 1202 %47 18& 2020 329 92 3% 347 3
o 0 1077 143z 712 0 1849 22 100 &9 L6625
0 0 202 260 10 22 887 &s o 315 196 007 53

OB NN O
-
e
kit

Totel | AL 26 7299 4776 2621 (28 9251 1302 137¢ 1720 3953 340

Table 2.~ Mumber of larvae of ethmclosc collected monthly (values are given
per 1000 cubic meter).

fn anulysis of variance shows that there is no evidence, at the 94
percent of confidence level, for the catch to be dependent on the hour,

Then to see if there is a difference in density according to the
different stages of the moon, in June 1975, at a moment of intensive
reproduction, four nights of collections have been done : ot the new
moon (i), the first quarter (FZ), the full moon (Fil), and the East
quarter (LG). The results are expressed in Teble 3. An onalysis of these
observotions is very difficult due ta the influence on the catch, on
one hand of the moon period the light and the tidul current, and on the
other hand the variation of the population itself during the month. i
evident correlation seems to occur. However, it is probably safer to do
the swrveys 0s have been done, at the scme stage of the moon.

Finally we have taken as a monthly index of obundance, the total
catch of larvae per night divided by the total volume of the stroined
water .




Hours L M Fa Fos
z0 2 131 7 358 £ 156 7372
22 /16 7oé L A7 723

2 VAN Z 384 VAR g 71

2 AR J 163 7 363 g 07

4 744 / O 7 430 VARG

$ UG 7 22 ¢ 212 £ 93
Total 296 924 1292 1948

Teble 3.- Humber of larvae ow ethmalosa collected every twc hours
ot different stages of the moon, (values are given per
1000 cubic meter : 7' Floodstream ; JEbbstream)

Seasoncl and geoaraphical distribution

The results are given for all fish larvae on a femily level in /innex
A Ay 13. Concerning the ethmolose they arc presented in figures ©,9 and 10,
It cun be pointed out thot ¢

- in lanjul the reproduction is continous however with ¢ minimum
in December, January end February (T< 23°C ; 5 > 3% %o), und with verio-~
dical peaks in . igrch, June-July ond October-kovember (fis. 9) . The
region of the estuary with mixing woters may be a good nursery ground
for the species.

The spring ond summer reproduction periods occur both in waters
with a hich salinity (5 > 35 0) and with an increasing water temperc-
ture (20”7 to 27°C). The qutomn reproduction tckes place after the
flood of the river when the salinity is low(S< 2 fo) while the
water temperature is high (22< T < 29°C), The low reproduction intensity
during spring 1974 is probably due to the low tempercture in the previous
months {fnnex XI).

-1 n Tankular the number of ethmolose larvee wos always low,
and with the arriva% of the fresh woter“July - fwqust, they disappear
completely. The ethmolosc larvae were replaced by those of “ellonule
afzelivzi.

- In Golingho during the first aurveys in February the larvee
of ethmalosa were olready chundont. The weter temperature wos ot
that time 23-24°C and the salinity of the surface woter about 10 %o.
The peck of abundance occures i n  iiay,onemonth earlier thon in Lanjul,
in waters with temperature of about 273°C and selinity about 20 %o (fig. SS).

- In Kanikunda the collection has been done only from i1y to July
¢ t the maximum of saline water penetration. In June we found the Aarvae
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of ethmolosa mixed with the pellonula, At that time the salinity wes
above W) %o0. 1 n .oy whenthe selinity was lover only pellonula lorvee
were caught.

In the coastal area, femcles i n post-spawning stages first appears
only in Jeptember which may indicate a partial spowning of the females
before that time., The individucls around 1 cm which arrive ot first
maturation, do not participate in the spring spawniny period according
to their gonado-somatic index cycle.

£, COMCLUSTIONS ARD COUPARIGON OF THE REZULTS WITH THE ETH ALOC, FILoRIATS
POPULATION IN THE SAINT LOUIS REGICN,

The results concerninc the ethmalosa population in the Zaint Louis
region (icheffers et al., 17972 ; Geheffers, 1972) are compared with the
ones of the present paper.

- The lencth-weight relationship i S very similaor in spite of the differ-
ence in the sec water temperature.

- Po significant difference exists between the number of vertebrae.

- Zoth populations show the same anadromous migration durine the intru-
sion of the seawater in the dry season.

- The sex ratio for both population is very close %o 1.

- The minimal reproduction lencth was 17 cm for the females and 1% cm
for the moles, in Saint Louis. For the gambian area however the
minimal reproduction lencth for the females was 1 cm.

= The spauniny begins in both areas, in the river, and longs until the
arrival of the flood. In the estuary and in the sec the spawning
continues the whole year round with a minimum during the cold season
(December ta February) . Ceyond the two spawniny periods observed inSoint
Louis ; one in spring ("poussée printaniére) and one in summer ("poussée
estivale”) a thirdonc wos observed for the gombion area in autumg,

- Spawning takes place in water with salinity between 3.5-3" .0,

- The temperature which is lower in Saint Louis durit-q the winter time
(Tiecember to February) influences the spawning. £ temperature of
27-23°C. is necessary for the becinning of the first spownine period
in spring time,

- The construction of dams in both rivers will influence the microtion
and spawning pattern of ethmaloss and other sea fish species, The
salinity boundary will be changed and fixed, An intense study has
to be done espacially before, and also after the construction of ths
dams , inorder to see the conecuencies on the different fish populations
of sea and freshwater species.
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Annex I : Number and mean weight (g) per length class of 1 em

for ethmnalosa from the coastal ar:a «nd the river
Gambia during 1970/71.

FOUALTS BALIS MOT DoTrmy INED TOTAL
{Fark lenoth nunber mean | humber Mean | number e an nuaber mean
{on) of weight of welightt 0f weight of weigat
Fi shes fishes fishes fishes
! EE) 1 ) 75
i e 52 19 33 19
g 11 24
; 12 2 35 1 32 31 33 32
: 13 4 38 27 40 31
‘ 1a 3 51 5 59 65 53 73 53
15 T 53 4 61 86 63 07 53
16 3 86 7 81 22 82 32 82
7 24 110 51 103 [b] 106
18 77 125 212 127 209 126
19 186 146 316 144 502 145
20 266 1170 221 163 487 166
21 326 197 125 138 151 194
22 214 220 47 211 251 219
23 64 242 13 241 7 242
24 16 267 2 281 8 259
25 5 302 2 327 7 309
25 1 284, 4 351 5 338
27 ! 395 6 399 7 398
& ! 412 9 425 10 423
a8 2 499 7 482 9 .85
30 1 527 8 498 9 501
1 7 562 7 562
32
33
34
35
TOTAL 1199 1051 317 2567
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Amnex IT : Vonthly length distributions (perconta
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Annex |11 ¢ Yonthly length distributions (percentages)
o etimalosa from the coastal area of The

et e vt R min

Ganbia.
Year - t.onth
Length class | 1972 | 1973 1974 19175
Tork=length | vinl I i1 11 VI 17 X1 Fau I
(ca)
5
6 0.9
7 1.8 |
g 5¢4
9 3.6 ,
10 12.5 ;
1 28.6 ,
12 29.5 |
13 17.0 Dol
14 0.9
15
15 - 0.2
17 0.7 2.2 0.7
18 1¢3 142 0.4 0.3 5.8 2.1
19 345 4.5 2.2 101 2.5 11.7 3.5
20 16,8 17.1 18.6 16.9 18.6 13.9 Te7
21 264 35.2 3del 43.8 43.8 m.3 16,9 | 9.6
22 27.7 25.8 32.3 28.9 2644 23.0 33.8 | 31.3
23 13.1 11.0 9.7 8,6 7.9 16.3 26,8 {35.7
24 o5 4.5 2.7 0.3 0.2 5.6 8.5 5.2
25 1.4 0.7 0.8 0.9
26 0.6 0.2 -
27 0.9
28 0.9
29 2.6
30 345
31 2.5
32 2.6
3 3.5
34 049
35
! To. of
Fishes 716 426 226 349 242 639 142 115




Anvex IV ¢ VYonthlr lenzth distributions ( ercentages) of etlaslcsa Trom
diffarent oo n‘tc s along the river Cambisa
Tear 1971 1. o
- onth 11 v | “vTr 11 71 v VI vIT
Torkt otn
Fork lengta om B KT B B T B T B B K B e B K
o 0eS C.8 166
1C 0,0 Cel c,C
g 5508 3.8 “e3 1e7 2,0 0.0
12 2.6 9.2 Te5 1.5 17,2 18414 3¢3
13 15.2 17.4 18,7 145 | 43.1 0.9 | 22.5 0,0
14 beb 146 30.4 0.3 276 1o 7 2041 3.3
15 ‘46 1.5 9e1 4.8 | 21.2 87 2.9 11.2 .8 8.2
16 0.0 | 1.9 2.3 Cot 2.4 8.1 6.2 | 33.1 2.3 | 0.5 2.9 | 16.4
17 (.) 3.0 L 2.3 129 T2 Zel 194 242 323 0.C 23.3 2.0 2340
1& 6.5 £e6 3.0 25.0 19.4 o8 9.7 448 94 % 0.0 1667 LT 1el
18 T 4e 19. 4 13.6 40,0 38.8 214 G5 4e8 Tel 2.9 542 1063 T1e5
20 13.1 18,9 12,9 5e9 22.8 26,2 22.6 Te3 3.9 el 17 3.9 131
21 1468 1284 9.1 T2 Te2 1.0 1641 15 166 .6 0.9 20 4e9
22 18,0 5.9 3.0 £eB 3.0 2348 8.1 1e1 16 0.0 - 2.0 -
23 9,8 146 15 2e4 15 4.8 0.4 0.6
24 3.3 0.5
25 1.5 0.3
26 1.6 0.3
27 Teb
20 1.6
2¢ 1.6
30
io. of Fishes 61 385 371 132 ) 237 42 52 273 123 Y74 116 X4 &1
K2, Kerewan  ( 60 ka from Banjul)
T, Tankular ( 80 z» fro: Danjul)
Be Balingho (130 ki froa Banjul)
{« Kani kunda (180 km from Banjul)



Annex V a, Dimonthly cendition factor (X)
of cthmalosa Guring 1970-1971

o

Leng'th T ) B o h Tan ot
class (cn) | Sept. Nov, Jan, I arc Vo July Septe
i ; Coastal area (females)
; 18 224 2.0  1.° 2.0 2.1 149 2.1
: 19 2.0 Te9 2.0 2.C 2.1 2.0
! 20 1.9 2.0 2.0 2,0 2.0 2.0 2.0
i 21 1.9 2.0 2.P 2.0 2.0 2.0 2.0
22 1.9 1.9 2.0 2.0 1.9 149 2.0
{ 2iver Gambia (males and fenales)
i
19 in
20 167 TeT 146 Te7 L1
21 11 149 1.7 1.7 1.8
22 1.8 1.9 1.7 17 147

B. Condition factor (K) for each cm class
of ethnalosa from thc river Gambiz and
tho Coastal area

Length class River Gambia Cocastal area
t
9 § .
10 142
11 1.58
12 1.64 169
13 1.59 1.79
14 1.57 5.84
15 1461 1.69
16 1.74 1.85
17 1472 2.03
18 1.77 2.01
19 1.73 11.97
20 1.72 1.95
% 21 1.73 1.97
| 22 1.75 1694
23 1.64 1601
24 1eT1 1.88
25 Te 74 191
26 1.51 2,02
27 1490 1.92
28 1.78 184
29 1.83 1.90
30 1677
31 130
| Mo, of Fishos‘J 377 2188
|




Annex VI. Yonthly sex-ratio (5,) of Zthmalosa Ligbriata

astal arca

River Gaabia

Year onth

o of fis

Mot deteniined

o’

o,0f Tishes

Tomnles
e
o

1973
1974

1972

{ eptember
Tovember
January
Tebruary
.arch
lay

July
Septonbe
Tovenher
December
February
f.arch
Loy

June

July
Septelber
Hovembver
Necsnber

January

e
1415
325
2709
9,8
T3¢
2041
71€
426
22¢

349
242
539
142
715

~—

447
55.8
5243
41.5
28.7

21.2

17.4

69
756
132

322
103
400
290
265

68e1
20,6
379

3149
10.8

3644

6046
5540
1543
1241

181

6844
25.8




knmex VIt Hatority stages (%) per length
class of ethmalosa (feanales)from
Gambign waters durinz 1970-1974,
raturity
stage Tot Grouped o, of
Length cless determined 11 11 (Y \Y VI, VI~IIT Iv,v,VI fishes
(o) VI-11°T
2 10040 L
10 100,.0 32
11 1CC,.0 57
1 9396 5.4 ;'7
13 Y3.5 6.4 47
L 14 72.& 27.2 &1
15 52.7 32.3 2.0 2.9 2,9 ! 102
16 252 59.3 10.5 4.7 4.7 86
1 B 37.7 20.8 16.7 16.7 96
18 : 2641 36.2 243 243 0.8 130
19 10.7 o 11.5 4.8 4.8 53.3 272
20 5.2 1742 61.7 11.5 4e4 77.6 384
21 2.9 16.1 65.2 12.1 3.7 31.0 454
o, oOf"
fishes 330 283 345 1007 159 58 7 204 2182




Annex @ VI A Cimonthly gonado—somatic Index
(GeSeIs) Of ethmalosa from Gambian
waters in 1970-1971,

llonth Septa Jan, larch Liay July 8Sept

sex
Ex Females 2.6 5e3 54 ST 345 31
v ®
38 Lales 241 147 2.4, 347 3.9 3.0 2.3
5 Females 1.8 3.2 2.2 1.8
5
= hales 1.1 14 145 146

B : Bimonthly GeS.I. per length class

Length class(em)] 18 19 20 21 22

Septc 1970 203 205 2.5 2.1 2-8

tov, 1.1 2.3 244 3e2 340
© Jﬂ,l’l. 1971 103 308 4.8 5.0 6.0
@
o Ilarch 2.6 fa2 5.5 6.1 6.0
~4
&)
[
3 July 2,9 | 2.9 | 3.6 | 3.8 | 3.6

Sept . 149 2.5 3.1 3.5 3.0

.

I"arch 1971 1¢3 16 2.2 3e3 5e2
f Uay 1.7 1.7 2,8 1.8 3.8
5
o July 1.8 o5 | 1.7 2.9 2.0




Annex1;: : Tionthly maturity stages distributions
() of femalas of cthmalosa from 18 cm
Coastal area

St ages Il [ v u V1 No, of Fishes ’

P _VI - I_I I 1 i

3epte 1970 | 14 53 ] 168 v]l

Nov. 10 27 60 4 %745 l

Jan. 1971 4 9 62 25 ‘
I"arch 4 8 68 22 190
lLay 1 2 65 33 123
July 2 91 6 82
Septe 6 24 61 Y 130
Nove 1973 15 40 45 124
Dec. 16 35 39 10 31
Jan, 1974 3 41 56 32
Feb, 1 2G 73 70
b July 12 88 67
Sept. 38 58 5 40
Nov. 10 42 M 7 98
Dec, " Go 26 35
Jan. 1975 37 63 19

}
River Gambia
stages R 1 VI U V1 o, of Pishes

+
lTarch 1971 12 33 49 7 43
3o 10 23 58 10 40
July 39 61 23
February 1974 I 87 2 54
rarch 2 21 28 49 47
lay 23 30 47 47
June 30 30 39 23
July 5 29 67 Q2




Annex

Lanjul
Jlupeidae Jthmalosa
Ilisha
Apcdes

Bleanidace
Corangidae
Cybiidae
Ovnoclossidae
Slopideac
Gobiidae
lemithaaphidec
Tugilidae
Pomacasyidae
Sclaenidae
Soleidae
Sparidae
Syngnathidae
Tetrgodont idae

Tankular

Clupcidac Bthmalosa
Ilisha
Pellonula

Apodes

Cyno »locsidae

Dloridae

Gobiidae

Hewdrhamphidae
T ugilidae
Scinenidae
Synanathidae

Balirngho
CGlupeidac Jthmalosa
Darongidae

. Onoslecnicae
Hlopidce
Gebiidne
Jeinnidne
Synom thidae

Tanikunda
Clup:idac “Jthmalosa
Pellonula
Synoslosscidae
Gobiidac
Scignidac

Synegnathidae

T A s Yonthly sbundance of fish larvae in 1974,

(values arc expressed by the total catch of
the night, divided by the total wvolune of
water filtercd in :GO of cubic meters)

J F__ I A moJ J S 0 N __D
1,5 | 1,3 16 | 12|33 12311 26116 |13 171%:.:.3 ;5 ;
5 10,1 0,2 041
0,1 10,2 [041
Cy1 Cy1 'Qaﬂ
0,1 3 10,3,0,20,2]0,1 0,1 10,1
0,2
0,2 {0,110,4(0,1 10,2 0,2 0,210,3
0,1 | 0,1 1 0,1 {0,1
0,8 {05411 13 114 |13 {11 {3 |8 [9 |2 I3
0,2 10,2]0,510,3
0,1 {1 {0,5]2 041 0,1
0,210,1
1,710,802 1 125 |2 {2 |1 |+ |6 2
0,1 10,1 10,1 |0,2]0,1 0,1
041
041 0,1 0,1 10,1 0,1 0,2 10,1
0,2 , 0,1 0,3
|
315§ 045 7 2 10,610,516
0,1 10,1 0,8
0,1 360
0,2 10,1 0,1 10,5
0,1 ,
210,414 |16 116 118 |5 79
, 0,1
0,111 o2 i0.2t o
6 4 0,8 10,1 ]2
0,2 042 10,1 0,1
49 145 123 (134142 U
0,7 0,1 1,1
0yl )41
0,1
7 14 P 11z |5
0,2 {0,1
0,3
}
3
5
)63
139 |) 96
Oy1| 041
6| 2 2
0,1"0"3




Amnex %, B. Monthly abundance of fish larvae in 1975,
(values are expressed by the total catch of the
night, divided by thc total wvolune of water filsercd
in 100 of cubic meters),

J E M A a7 J A S 0 il
BaJl'U.l 4 '
Clup.Zthmalosa| 0,8 | 0,4 121,6 19,7 13,7 | 1545 {1532 [2147 [22,9 {256,716549 {140
Ilisha 041 1230 146 644 | 999 | 0,3 | 0,61 041

Ap()df}s 0,1 071 0’3 0,2 Qg1
Blenniidae 041 041
Carangidaec 0,4 043 5¢8 1 0,2 1 0411 04311045
Cybiidae 011 X 011

Cyrozlossidae 0,1 031 0,3 [ Cs3, 1,2 | 048 | 041 | 04,11 0,11 0,1
Eloridae 044 | 041 041 042 1 0,71 0411 0,11{0,1
Engraulidae 0,1 <1 0,1
Gobiidae 0,5 1,2 1,7 18y9 | 9411048 23,5 | 3,0 | 0,5 0,9 4,0 {0,8
Femirhamphidae 0,1 0,1 041 1 0,1

vugilidae 0,2 | Oyt 198 | 156 | 044 | 049 | 0,6 | 0,1 | 041

Ponodagyidac* 041 046 | 159 | 0,41 041§ 0411 0,5
Sciasuidae 0,1 1 043 GyT | 642 | T49 | 2641 [18,8 |1 2,5 | 3 | 0,71 1,6
Joleidac 01 | Gy 0,1 10,3 | 0,11 0,1 0,1
Sphvraenidae 0,1

Syngna'thidae 0’1 0,1 0,/{. 011 0)3 0,1 0,1 0’1 011 C,B 0,1
Tetraocontidae 0,1 0,01 041 | 031 1 0,11 0,1 C,1

¥ Unable 10 geparate the young larvae of Polyncaidac and
Sci aeni dac, we have grouped thewm under this name,




Iniex 3 XTI Zurince obscrvabionsy salinity (S,Tf;o) and tenperature ('1‘°C
dore auring the monthly plonkton surveys in 1975

51 moc ! 7 ‘ N
P].'“‘CC i onth Jat Feb. !I.‘arch‘ pril ) ay June July { Aug. ‘ septel Octe 1+ TToV,
Distance lear !
— - - SR USSR OSSR JE— .
70C | 2.8 - 22.8 1 23.0 4246 | 26.7 ) 27.8 § 28.4 1 20.7 | 28.8 1 20.8
1974 - - e
Banjul 00 | 34039 35412 | 3584 | 36657 37430 | 27.79 306.68 3-,-«,935 23.88] 24.65) 27.70
0 ia -
TC | 22.3 | 22.2 | 23.2 - 23.5 25.5 .01 20,1 | 271 ; 8.5 | 28,6
1975 1 RPN
S0 | 33.02 | 35,07 35.50 { 36234} 36,83 1 37.50] 37.51 32.88) 28,08 18,601 23.85
— - { -~} } e s e ewy s
‘ ToC | 2044 - 123.8 {25.8 [26.7 | 28,0, 28.5} 29.0 : ;
Manitular 1€74 ‘ e
S0 ka sto | 15.62] 22.19 1 25.27| 30.60 | 33.78 | 35.29| 33.070  3.75] ;
i -
e 24,6 127.7 | 27.8 i 28.3 | 29.2 28.9
Balingho 174 — :
135 ka o 9.53 | 11511 1539 19406 | 21.86] 1734 1.4 1
T peg 2746 | 29.11 29.5 T
¥ani Kunde 1874 — —
180 ki S o 9.19 | 12.52| 7.76




