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1. INTRODUCTION

Following the recommendation of the Seventh Session of the CECAPF
Working Party on Regoufces Evaluntion, the Second ad hoc Working Group on
the Pelagic Resowurces of the Sherbro Statistical Division (34.3.3) was
held at Freetown, Sierra Leone from 26 to 30 March 1985. The opening
ceremony was performed by Hon., Ibrghim Sorie, Parliamentary Spocial
Assistant, Ministiry of Agriculture and Natural Regources, who was then
acting as Minister of Agriculture and Natural Resources during the -absence
of the substantive minister, Scientists attended from Sierrs Leone, USSR
and the CECAF Project. 4 Liberian seientist Wwas ungble to attend. The
list of participants is given as Appendix 1.  After the eleotion of
Mr, K. Pergusson as Chairman of the Working Group and Mesars. F.C. Roest
and J.J. Levenez as rapportew s, the provisivnal agenda was adopted
(Appendix 2),

2. DESCRIPTION OF THET FISHIRIES
2.1 Sierra Lecne

The only national fishery exploiting the pelagic stocks continues
to be the artisanal fishery. By-catches of pelagic species are incidental
in the national trawl fishery.

The copstline of Sierra Leone hpe a general North West-Southeast
direction, measuring 340 kms and including indentations 600 k. The
continenial shelf has 1tc greatest width of 100 kms (55 m contour)~150 kms
(90 m contour) in the North and tapers down towards the South {Liberian
border) where theae widths are 13 and 20 kms respectively, The corresponding
shelf areas are 17 000 and 27 000 km2,

The comstline is divided into six coastal districts, Kambia, Port
Loko, Western Area, Moyamba, Benthe and Pujehwn. Articanal fishing
aotivities tale place all along the coastline, but are of lesser importance
in Pujubun district because of the narrowness of the shelf and the straight
coastline. ‘

The number of artisanal landing sitea has decreased from 554 in
1974 to 467 in 1981 and accurding tc the preliminary results of a survey
in 1985, this trend seems to continue.






1980 1981 1982 1983
Finfish trawlers {135 96 . 72 ves
Shrimp trawlers 60% 25 ces
Purse seiners 30 15 30 s
Liners 3 3 5 T e
Motherships 5 3 7 “ve
Carriers 0 6 1 cus
TOTAL 173 183 140 130

* Includes a number ot vessels acquired from Continental Seafood, Liberia

of which some were laid up.

In 1983, the distribution of vessels by nationality was as follows 3
Sierra Leone 20, USSR 74, British 12, Senegal 19, Spain 5.

2.2 USSR

o Since 1979, Soviet pelagic fishing vessels operate mainly between
8-9°N, fishing at depths of 15-200 m. Sardinella £pp. are caught at depths
of 1545 m hy small purse seinors (300-500 HP) and Balistes are target
of larger vessels (800-1 300 HP), using midwater trawls at 30-50 m depth.

All vessels operate individually, the seiners being limited in
their autonomy as they offload caiches to a mothership. Fish is detected
by echosounders prasent on all vepsels.

Fishing for Sardinella is seasonal, bheing best during the seoond
and third gquartor of the year. Balistes is caught all year round, but
in somewhat higher quantities from April to October. Ma jor speoies in
the by-catch are Caranx, Vomer and Chloroscombrus.




Since 1979, 70-90% of the total annual catch of 60,000n100,000 tons
was made up of pelagioc speoies, mainly Sardinella and Balistes (75—85%
of total pelagio catch).

The species composition of the catch has showed congiderable
changes ag Balistes was discarded hefore 1980, and constituted about 50%
of the catoh in 1980 (43,700 tons), before dropping tc 4% in 1982 (1,650
tons).. The Sardinella catches, however, have been relatively atable and
of the order of 30,000 to 45,000 tonso.

The number of USSR vessels licensed to fish in Sierra Leone watern
in 1983, 1984 and 1985 are as follows :

1983 3 74 (this being the tolal number licensed to fish including vessels
replacing others during this year),

1984 and 1985 ; 45, distributed as follows (can be replaced by other
vessels of the same type)

1984 1985

SRTM 4 5
MRTR 15 16
Purse seiners 20 18
Motherships 3 3
k! 3

Proocessing vessols
3. STATISTICS ON CATCH AND EFFCRT
3.1 Introdu:tion

In the Sherbro area, catches of pelagic fish species mre of major
importance as they constituted about 60% of the total catch in the period
1972~1975 and over 70% after this period, if we include Balistes (Figure 1).
Apong the pelagic species, Sardinella 8ppe. are dominant and represented
never less than 65% since 1972. During the whole period 1972-1982, their
average contribution to the pelagic catch was close to 80%. Since 1977,
Carangidae make up about 10%. Thus, Sardinella and Carangidas together
constitute over 90% of the total pelagic catoh since 1979 (Figwre 2).

The total Sardinella catch (Figure 3) wao stable from 1970-1977
at & level of about 35,000 tons, followed by an inorease to about 50,000
tons in 19761981 and a decreasing trend in 1982-1983. Total Carangid
catohes in the Sherbro area were at a very low level until 1976, never
reaching 3,000 tons. After 1976, they reached a level as high as 12,000
tons, followed by a rapid decreass to below 6,000 tnns.





http:the'nformati.on

3.3 Usm

According to CECAF Statictical Bulletin 4 (FAO, 1984) and Statlant
34 forms, the total and pelagic catohes by USSR vessele in the Sherbro
area since 1972 have been ac follows

TOTAL PELAGIC* TOTAL PELAGIC*

1972 6,044 t 1,319 (224) 1978 67,479 t 57,564 (85
1973 7,454 t 454 (6% 1979 67,684 t 524445 (71%)
1974 15,881 t 1,153 (26%) 1980 100,183 t 89,453 (89%)
1975 10,911 ¢t 4,214 (39%) 1981 89,349 4 70,980 (79%)
1976 12,083 t 7,837 (63%) 1982 50,822 ¢ 41,86 (69%)
1977 32,222 31,175 (274 1983 61,238 ¢ 474044 (77%)

* Includes Carangidae, Clupcidae, Scombridae, Ingraulidae, Falistidae,
Trichiuridae.

It appears from this Table that pelagic {ishes have been predominant
in tho catches nince 1976 and that intensive pelagic fishing started in
1977. Detailed monthly statistics on catches and fishing effort for
pelagic fishes for the years1979-1981 extracted from Stailant 34B forrs
are given in FAO (1983). Tables & and 7 swmarize similar information
by vessel type for the years 1982 and 1983, . .

Statistics on fishing effort .re not available for the years prior

1o 1979.

Two main types of fishiug gear zre used by USSR vessels for catching
pelagic species, viz. midwater irawls and purse seinen, The purse geiners
are directly oriented towards the capture of Sardinells spp. in the surfaoce
layers. In 1979-1980 and 1962-1983, purse seiners caught annw.lly 30,000~
34,000 tons of Sa.dinella, while in 1981 a peak of 42,000 tons was reached.
A8 can be seen in ligure 7, Sardinella accounted for 75~95% of the total
oatches of these vessels, the remaining 5~254 being constituted principally
by Brachydeuterus and Carangids. No Bnlistes appears in catch records of
purse seiners. i



Three measurec of puvrse ueine effort are given in Figure 8 g duy=
on fishing grounds, fishing days and nwsber of net sets, During the period
1979-1983 Tor which data aro usi lable, ke annnnl nuaber of days on
rishing grounds chows an irregular decrerse from 4,600 to 3,050 with &

2 .
linear corrvelation rocfficient of v° = 2.768 (p¢ ©.1). The some trend
; 5 . . c 2
wag obeerved with o tomuhat rontlier slope in ihe vumnor of fishing (r° =

0.754, p<40.i) and in the nunbor of net sets (v = 0,791, p<0.05) in
relation to a general decrevse of purse seine activities. It chould be
noted however, that in order to couprneste for the decline in overall
effort, the rats or setivity of the worse seiners (Pishing days s days

en fishing ground) kan showa an incie-ee of 124 sines 1681,

In the period 19701083 195 yag an oxceptional jyear with a peak
of 25 tonu ef all spocics per fishing ey, of which cardinella constitutes
957 The overall trend in catel rates uhews mn noronir Fro m 12,500 tong
1o 16,500 tons. A siavder ‘read in ebg:ipved in sardinalla CPUE, but with
o lower increase from 1,50 to 12,500 tong pﬁr“?§7min?-day. Apart from
1981, when catches par naicet were an high as 16 tons, catch rates are
stable at a levzl of about 9 tons, 7ae Tirference 15 irends observed botwe-:.
overall and Sardinelln catoh setos, can b soen to Le duc to a decrease
trond in ihe ﬁ?;&;ﬁfige o' Gardinelila in the onteoh (Bipure a).

According lc UZGE roculcticns aud inlergovernmental agrecnents,
no rish iy discardud. large veupels wually heve couipment onbezrd fox
direot procensing intec fish meal, Zuzller ones freeze non-comaercial
fish for arimal eonowupticn. No dotwiis are avnilible en gpecies and lensh
composition,

4. BIOLOGICAL DATA AND PRIEY HYIRONEPEGIOLOGICAL CHARACTERISTICS

Brief cunmzriecs of the biclogy of the main pelagic species resulting
from joint USSR-Sicera Leone surveys vere presented. They concern mainly
the species composition of the catehy the digiribulion and migration
pattern of stocks in the Sierra Leons waters, the sire and weight limits in
the catches an well as the size at maturity and the apawning period. These
data can be fownd in Annexesn 3 and 4, togoilher with a detailed description
of the hydrologiczal conditions in the amen. Ienthyoplankton sampling wan
algo done, but rssulls were not aveilable to the Working group,

Some further data provided by USSR scientists and from other sources
are as follows ;

- length~veipght relationsahip

X ~3 2.459
Sardinella aurita v o+ 48,55 x 107 x LF (wg. Lch)

3.02

Balistes capriscus W= 0.02 Lo . (v, Lch)




Other lengthwwoight relationships axe available in Nieland (1983) ,

-3 3.2726 .
i = b W , L.cm)
Sardinella maderensis W= 7.4 x 100 x Lg ( g’ Lpem
=3 7.9392 .
- W, Lcm).
Chloroscombrus chrysurus W= 16,3 x 10" x Ll-' ( o L
-3 3.0568
i = W , L.cm)
Brachydeuterus auritus W= 14.9 x 10 “x LF ( g Lr
~ Qrowih

Sindinella awrita

¥oan length at age 3 I 13-14 cmy II 15-19 cm, III 16~22 om, max length
28 cn (5-6 years 7).

saxrdinelln mpderenpis

Yaximum length 26-27 cu. length frequenay data are presently being analysed
ot AtlentNIRO for determining growth parametera.

Balister

Wean length nt age 3 I 17 cm, IT 24 cmy IIT 26 cm, maximum length 40 cw.
~ Feoundi ty
Data are being processed nt AtlantNIRO,

- Spawning season

Sardinells aurita, 2 peaks, September and February-March

Sardinella maderensis, August. Nieland (1983) found two pesks, a main one
in October~November and pecondary one in April-June.

Caranx senegallus, May-July, October-November

Caranx chrysos, July

Ohlorosoombrua, main February—Juae, secondary July-September

Brachydeuterus, January-April
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Figure 1 : Geostrophic circulation of surface waters on the Sierra Leonean

shelfl in the winter period (15-19 February 1981)

« Dynamic
horizontal lines are drawn in 10 dyn. mm.



Figure 2 : Geostrophic circulaticn of surfa

thelf in the summer pericd (18 July-2 August 1981). Dynamic
horizontal lines are drawn in 10 dyn. mm.

ce waters on the Sierra Leonean
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Figure 3 : Uinprom
terperaiures aiove the 00 m {sobath in 1984 (according to
Dr. Scarh)

SUospatial and temporal variability of surface water
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Figure 4 : Distributicn of Sardinells aurita during the year (l~direction
of movement ; Z2-months ; J-arca of aggregations).
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Figure 5 : Distribution of gray triggecfisk in May~June 1984 (1,2,3 -
' gradation of density with itg inecrcasa),
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Appendix 4

REPORT ON THE RESUL1TS COF FISHERY INVESTIGATIONS
CONDUCTED BY THE R/V EVRIKA
IN THE QATERS OF THE REPUBLIC OF SIERRA LEONE
8-28 June 1984
by
AtlantNIRO, Xal).ningrad, USSR

1. INTRODUCT1ON

Joint fishery research continued in 1984, under the agreement
between the Governments of USSR and Sierra Leone. The research programme
adopted was similar to the previcus oncs, a new item being an acoustic
survey. Principal objectives cof the survev were study of hydrometeorological
conditions, ichthyofauna romposition znd distribution of commercial
organismes, collection ¢f binlogical data on conmercially interesting fish
species, ecstimation ot abundance and sktatus of Tish stocks. Expedition
leader was Mr. D.G. Hourdine, anu wcientilic staff consisted of V.I. Bylin,
L.N. Dobysheva, M.V. DNomanovaiaya, N.A. imitriev, S.0L. Kalachev,

F.P. Patikina, L,L. Romensky, 1.N. Sciina, ¥.P. Shapoval and G.V. Shishkina.
Two representatives of Sierra Fiching Company {Jesses D, Stevens and
R. Sawyerr) perticipated in the last part of she quvcy.

2. METHODOLOGY

2.1 Hydrometeorological observations

Hydrometeorological duata {(air temperature, sea state, nebulosity,
precipitations, etc.) were recorded duily at stundard rimes (00, 06, 12
and 18 HRS GMT'). Hydrological stations followed each trawl haul over a
depth range of 20-%500 m. At the trawling depth, temperature, salinity
and oxygen measurements were made. During hydrological and simultaneous
ichthyoplaniton surveys, observations were made at standard depths.
Ichthyological sampling was done using conical nets of type IKS-80, in
the bottom to surface layer over the shelf, and 100-0 m outside the
shelf arca. Samples were preserved for further study at AtlantNIRO.








http:continon.al
http:0.17-0.99






http:great.er












http:areas,.situatcd'.to



http:12.5-13.45.cm

- 34 -

3.6 Further observations

Visual and acoustic obhservations were recorded during the entire
survey period in Sierra Leonean waters. Visually were observed in the
N part of the area large concentrations of dolphint and surface
swimming fish, probably small tunas. Also in the N area, considerable
concentrations of Balistes were observed acoustically in shallow waters.

Visual and acoustic exploration for Sardinella was not successful. Results
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Table 1 : Main species in the Sierra Leonean waters, their size and weights

Scientific names

Lengths (cm).

Range Average Mean weight °

Ilisha africana 8-20 13-15 29.0
Brachydeuterus auritus 4-19 14-15 35.5
Galeoides decadactylus 13-34 23-25 354.9
Pseudotelithus spp, 20-83 30-45 592.9
Lpar. sy caeruleostictus 11-40 17-19 411.7

27-30
Balistes capriscus 14-36 16-18 150.5
Dentex angolens.s 12-30 18~-21 156.9
Dentex congeensis 10-22 15-16 89.0
Lethrinus atlanticus 20-34 26-27 402.5
Sphyraena _ufx*a 16-111 3040 124.8
Epinephelus acneus 34-65 "41-42 1396.0

45-47 »
Sardinella aurita 14-18 16 57.3
Sardinella maderensis 12-25 17-19 79.3 )
Ariomma bondi 8-15 12-13 34.2
Chloroscombrus chrysurus 10-22 16-17 72.3
Trichiurus lepturus 15-60 30 65.0

50-55
Caranx crysos 23-68 30-35 930.0
Selene dorsalis 8-29 21-23 169.0
Auxis rochei 21-36 24-26 280.0




Table 2 :

- 36 -

List of species groupings corresponding to symbols in Figure 9.

Names are those used in FAO Species Identification Sheets for

CECAF area.

1. Balistes capriscus

2, 3alisves gapriscus

3. Chlorophthalnus a%
Cyttus hololerpis
Synazropg nicrolepis

4+ Sparus caeruleostictug
Dentex canariensis
Lethrinug atlanticus

5. Boops boops
Trachurus trecae
Decapterus punctatus
Sardinella aurita

6o Ariomma bondi

. Smaria macrophthalmug

7. Decapterus punciatus
Sphyraena afra
;§gams caeruleostictus
Balistes capriscus

8. Alectis alexandrinus

. :ébarus casruleostictus
Albula vulpes
Lethrinus atlanticus

9, Galeoides decadactylusg

Chlorogcembrus chrysurus
10.Chloroscombris chrysurug

Selene dorsalis

Hemiéaranx bicolor
11.Brachydeuterus auritus

‘Drepane africana

Ilisha africana

Galeoides decadactylus
12,Trichiurus iepturus

1003
35265

lanticus 504

20%
10%
40%
30%
10%
60%
153%
15%
5%
ach
5%
10-30%
25%
15-20%
10~20%
20~50%
20-30%
10-4C%
25%
45%
10%
4%
10%
20%
40%
20%
20%
10%
10C%

12.iderlucciua polli  60%
14.Dentex congoensis 80%

Dentex angolenais 15%
15.Cyttus hololepis 65%

Irichiurus lepturus2s®
16.Jentex angolensis 60%
Dentex congoensis 30%

Q" watiaa sculsz ata 10%
17.Dentex congoensls 90%

Lentex angolensia 10%
184Selenc dorsalis 20=-80%
Dentex angolensis 20%

Dentex congoensis10-50%
19.Centex angolensis 50%



Table 3 : Length frequency of main fish speciec (%) from the data

of bottom trawling Burvey.

_———..——--———-—-———_———-.———-..-_—————-———_.—.-..-——-.——..._-...._.._...__.

Length, cm
Specdes L T T 1T E T TR T T Tt Tt e e = e el -
poct R R e Y R T R PN T N R N
I1ligha I.e 2,6 5,2 4,4 Y, 9 IC,0 18,2 17,8 ¢,9 £,4 4,0 CR T O
africana
Braghydeuterus 0,32,19,274 4,42,7 €8 5,6 17,2 12,2 5.3 I,8 4,7 2,7 1,0 15
auri S
aid 9 0,8 0,8 1,2 4y omos o -
inlesiden,, BEOT 000 L2 s n
elene . - . . e
dorsalis 0,2 5,0 6,9 3,2 Le 6,6 1,7 5,0 3,0 N R TR TN - R
Trachurus . o e e .
recae .',;)"() CLB'{) :_'1
Lecapterus . .
punctatus 0,20,314 1,0 3,2 10,5 7,7 10,5 13,0 11,7 75,2 0,5 i,y PN N S i
Caranx <
Cryscs )
Sparus - .~ - . -
coaruLe0s tictus 0.3 4,9 4.6 2,8 2,1 26 52 57 54 4,7 3,7
Pagellus yo1jotesg I,23,3 1,8 2,6 C,9 0,7 ¢,5 14,430, v 0,3 a0 5,0 o
Balistes o e, . . , -
capriscus ' - U, LU 2,3 17,3 16,2 U 8,0
voiPEgpterus 0.8 I0,4 22,2 I3,I %9 3,6 4,4 4,2 3,0
Dentex
angolensis 0,9 1,7 4,0 3,9 4,2 8,C 14,3 13,9 15, 11,50

T
Dentex )
canariensis I,I 3,3 II,3 ¢,8 2,2 3,3~ - I,T -



.-.....—-—-———_-—-———-——-_-m-—---——-—--——-—-._

22_ 23 24 25

ST e em o an em e e o em v e e e

[1isha
*Tricana

Higggenterue

7,4 8,0
10,7 10,0

2s8348851ua 37

R,0
elene
15,6

5,4

lorsalis
Faghy o

qcugteruu
unctatus

aranx
hiysos
parus
aeruleostictus
a2 'lug
ellottii
tllateg
apriscus
actylopterus
plitans

cntex
nrnlenois

ggggfcnois 3,3

~J

57 3,2
0,9
1,6

6,8

2,5
0,2
2,0
6,0

1,
2,1
5,5
: 08

V]

Table 3 (continued)

_______ Length, cm _ _ _ _ _ - -
26 2728 29 30_ 31 32 33_34
4,9 10,4 4,9 9.2 5,5 4,3 6,2 2,4 1.8
2,7 I1,30,70,2

' 4,7 4,7 16,5 44,7 21,2
3,8 6,2 4,6 5,5 3,8 2,8 3,6 3,7 2,6
I,2 0,70,90,50,1 0,3 0,3 0,1 0,2
2,5 2,2 1,40,3 0,5 - 0,3 - -
0,5 0,50,40,2 0,2
3,3 5,6 3,3 3,3 3,3 6,8 4,4 4,4 -

re

7.0 I,2
2,6 1,671,40,5¢C,4.0,8

0,3 0,1

- e e e e e e = e owr o e
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Table 3 (continued)

Species A N e N T S T DR
_-_.._.._‘_1_5_9__-__9_10__11_12__19_14__15_.1‘3__12_18_ 12 _20_ 21 22 o3
Dentex congcensis 0,3 1I,6 3,8 8,8 15,2 17,8 21,7 15,5 9.0 4,2 I,6 0,3 0,2
Chlorophthalmus
atlantgcus 0,5 3,6 28,0 39,3 25,0 3,1 0,5
., Lethrinus atlant?cug L,7 0,6 4,5 1,7
Sardinella . ~
wederensis 0,9 - - I,4 8,8 27,8 19,4 25,0 6,9 ¢.0 2,8 0,5
Sardinella aurita - I,4 10,9 54,8 31,5 1,4
Ariomma bondi 2,6 10,6 4,5 4,5 25,6 40,2 9,4 2.6
Chlorosccubrus - - . ~
chrysurug 0,2 0,9 3,9 13,7 19,2 25,3 18,1 10,5 5,6 2,1 0,3 -
“"'"“""”""‘"""‘""'"'f,{zig"th‘,'&m """""""""""""""" To= "NG.~ -
D A B A T T e e m e m e T 1, of
R N R I Nt o SR SN TR - - BN T ol
Dentex congoensis IGO0 1a17
Chlorophthalmu -
atlgntgcus ? , ’ 100 I9G
Lethrinus 4,5 7,41 . . . ~
atlantiigs 5 | 4,8 I4,8 13,6 I1,9 14,8 6,2 2,3 0,6 0,6 100 176
Sardinella . 0,5 TR
maderensis ° 100 216
Sardinella 100 v
it
Ariomea bondi, 100 2ng
Chlorosc. (0,2 - -
chrysurus 100 969



Table 3 (continued)

_..._.—-._.-s—-.--.-—--——-——.—————.————-—c—n—--.._——_.__..._.___

Length, cm
Specles @ — = --—---- T T T T e e e e e e e e e m e e e e o e e m e e -
_______ 20 2] _22 23 24 25 26 27 _ 28 29 30 _ 31 32 38 34 35 3% 37
Alecﬂz 0,3 - 0,3 2,6 4,6 4,2 2,6 3,2 3,2 5,3 86 92 9,6 5,6 5,6 6,7 2,6 2,6
Epifepheius
'aeneuz 28 - 28 -
———————————————————————— Ta n-tﬁ“c""‘""‘“""“'"“**“""To"- No.”
Species = @ o == - = = - = ST TS - _--g- LA Raliiedi eI T S tal, of
e e - B3O A0 4T A2 43 44 _ 45 46 47 _ 4B. 45 50 5] 52 53 94_ 55_ 5€-6F % _ sp.
Alectis
alexandrinus 2,8 2,8 4,2 2,1 2,6 1,4 6, 1,1 1,10,7 0,7 - 0,7 6,30,7 - - 0,3 I00C 263
coneus  "%8,3 - 5,68,38,3506 56 8,3 5563 5528206 2.8 2,8 - 2,8 2,8 5,6 2,8 100 5

—_._—..__—...—.———_—.-s—._-—s_._—.__.—._-.—-_.~—....—.-._.~...-...—.-_......--_.

- - = e e aw e e



'1£b1e4 . Length frequency of pelagic f£ish snecies (3) from

- e e e em W W e e e

- e e e e wm e e o

Auxis rochei

Ariomma bondi
Parscubiceps
multisquamis
Cubicqps.

baucivddiatus

Sardinella aurita

the deta of the pelagic shcvey

..-—-—---.—_..—_—_——-—_—_—~__...—.-~_—~—-—-.~__-~_——~

Length, cm
Species 7 57 5‘—_2_—_5_"‘5_'_;~*_5_~_§__;fo—~ig7_-12“'_ig-_-;Z_-~fg—_—;é_—~Ig-~";§‘—_f9_*'gﬂ o1
U,
U< 0,1 0,813,536,5 25,2 14,4 7,3 0,¢
I,4 8,2 8,230,537,0 6,2 5,
0,I 1,2 1,8 4,4 #,335,0 457 54 0,1

T,2 6,4 23,0 42,9 23,4 3,2 5
1

Selar

gnuuengp}}t_l}a}mgs ___________________
S o m e Lengib, em_ _ _ T T T ek, K
Specles 22 w3 24 25 9@ 2 330 3132 383 3 _ 35 s % Sp.
A ~ L5 Thd N ¢ - 1 3 . -
rosher 0.2 2,0 I3,6 36,3 13,2 10,0 4,5 2,2 2,2 L0 L0 1.4 0,6 0.3 0.4 00 e
Caranx . 5oy IR eI ) oo . s '
senegalus - 0,2 7,6 37,7 19,6 2°,0 6,5 1,3 1606 ;
Ariomma  bondi- 100 163
Paracubiceps e
multisquamnjs ibu 73
Cubiceps - .
pauciradiatus O bl
Serdinella aurita 100 252
Selar ‘ Qs N %
rupepophtn, *0 % X8 %0 83 . o L1001



Table 4 {(continued}

.——-—-n———-——————-—-----————.-..-—————-—.——n--—-—.——-—-‘—-—

) Lengtl, cm .
Species - — — - - - - - _ Lo __ _ __ _ TLe T T BT AR T R TR~ mm m e e e e —
pees °F 29 % 31 3233 a1 3_ 36 _ 37 3 _ 30 40 10 42 43 T 14 45
Caranx 0,2 0,2 2,9 7,91L,213,0 11,4 9,7 IT,4 7.9 53 2,5 3,8 2,5 - 18 - .3
crysos <

‘-_._.—-.—.._-.—.-.--——-.—-.-——‘.—__--—__—_—_——-——-———_ﬁ__.—-_-_.—_

______________________ If.eEgC._hLL;m_-__..__-..-._......___Total,I, .
AT M 42 50 I =59 €0 _ 61 62 i3 or T Fs Ten er__en % _ [0 o b
- bt - =02 - 06 I, 02 06 I,0 1,0 0.6 . - 0.2 160 33 ,
[
N
!



Table 5 :

_.__..——..-—-_——-.—--—..~—.._———‘-—.

Scientiric
name

(shrimpg*,

and midwatar trawls in the Sjerr

. Most comnon lengths and weights of main species of

~-....-——__.—————._..-_

nvertebrates

a Leonean zone., RV "Evrikat,

_.—-—.—~.-.——--._—~—.—-

8quids and cuttlefish) {n catches taken with botton

8-27 June 1984.

e e e e o

-~ —_—__-.._-.~—_———.———~_._-.-——-——_.—-——-———...__._-g.__.-._._._

Buttom trawl
Cuttleriah
c2t iy offielinalis

valh Verthelotd
solhiids

Illex coindetd
Todarapnia eblanae
Jhrimgu

Fennea notialis

sristeus antecnnatus
Midwatar trawl

Sguidsg

Thyzanateuthisg rhombus

Stenoteuthin pteropus

--—._—.—_————.—-—

*Shrimp lenmgth was measvred from orbit to telson

5,0-9, 0
5,6-10,0

4,0-R,0

iT,0-17,0
12,5-14,0

8,0-10,0

0,22-0, 4"
0,67-0,07
0,005.0,( 7
0,61-0,0x

- &v -

U,0150 (2
0,02-0,0r @

0,09-0,15

8,0-I1,0;22,0 0,0e-c, 10;0,3%

adi



Table 6 :
and pelagic trawls taken in Sierre Leone watera, RV "Cyrika",
Seentirie” " T T TTTTTT oo PeReyem T ?gi gg'
name 4 S \ 7 8 9 I I I2 13 4 I5 10 17 18 I0 20 21 22023 24 22X 27 ¢ ’ Bp.
Bottom trawl

Lepia -
officinalis ~ - - - = =481 1,619 317 14,3 9,5 ,6 6,3 1,6 e cn
oy ia . ~ Y fes
berthelotd 0,7 T0,1 455 o1 1,2 0 11
rolffert 0.7 0.0 Fi0 198 I 152 2106 o2 513,417,204 (00 405
R Sl I I S Y S 12,5 - 12,5 6o n

o Midwater trawl
IThyrano-
rfhie 4,5 - 4Ra 73 13,6 62 00 oo
clrnnteutds . . - "~ .
DtCI‘O[l\lS (‘,9 15,5 ::",C‘ I),T E13 3,5 52 5,2 I.7 - - - 1,7 - 197 ﬂ.G - == I"/ e m

Length frequences of main cephalopod species from the catches of bottom

e e B T

-y -



State of gonads in most abundant Bpecies of invertebratss in boiiom

Table 7 :
and midwater trawl catches from Sierra Lecne waters, RV "Evrikan,
8-27 June, 1984.
Maturity stages of female gonads, % T T T ==
Species = =00 0" T - - - -2 T T T T T T T e e e e e L L Totel,
I i I R4 y % No. of sp.
Cuttlefish Bottom irawl
Serpia officinalis - 0,0 5,G Is,0C 20,0 100 i
Zepia berthelotd 11,2 33,3 33,3 22,2 - 169 2
Sguids .
Illex ceindeti : €2,5 27,7 2,7 5,3 1,8 100 119
Todaropsis eblanae 83,3 - “ 16,7 - - '_ 160 g
Shrimps ’
Penneus  gotialis 0,6 €0,86 4,8 22,1 2,9 100 e
Arigstcus entennatug - 21,3 ‘ 8,5 55,3 I4,9 100 V47
Squids Kidwater trzwl
Thysaroteuthis rhombus '100,0 - - - 7 - I00 1?
Stenoteuthis pteropus 46,0 6,7 - I3,3 40,0 00 N

- Gy -~



Table 8 : Length frequences of main shrimp* species in boitom trawl catcles

from Sierra Leone waters, RV "Evrikav,

Length, mm To- We.
:peci’s e e = e Wt ae we me . e T - e i e w  oe. e o e - t&l, Of
- v e -~ i - ~ ot
85 € 95 I0O I05 IIC IIS T20 IS 1N I35 T40 745 IS0 155 160 IG5 I7C 195 % 8p.
Fenacus #0905 1L,54,0 6,0 10,9 15,2 15,0 4,450 1,0 2,5 4,0 5,57,58,4 2,5 3,0 0.5 100 707
noatialis

Aristeug -~ - - . .

antennatus A,I P,S - P,F’ .'fI,:} IC‘,‘. 14.9 8.5 f-_.ﬂ‘ et ?,I 1,3 4,3 00 47

Skrimp length was measured from orbit to telson



Figure 1 : Map of inventory bottom trawlings and BT stations
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Figure 2 : Map of stations occupied during the combined hydrological, ichthyoplankto

survey, 21-27 June, 1984. A hydrological and ichthyoplankton stations, pelagic trawlings
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Figure 3% ..Dietribution of wates surface temperatures, 21-27 June,
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 Figure ¢': Distrfbution of salinity in the surface layer, 21-27 June, 1984.
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‘Figum € ;- - Distribution of oxygen content in the surface leyer, 21-;27 June, 1984,
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, Figure 8 :

Discribution of malinity in the near-bottom leyer, B-22 June, 1984,
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-Figure 10

Distribution of palistes in 100 kg units

"' 0-1"510,@“ 5-0—10.0,m - 10-0.

rer 30 min. trawling: - 0.1,
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Figure 11 : Diatribution of Dent

13

angolensis /See symbols in _ Figure 10
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Figure 12 7. Distribution of Dentex congoensis (Sywbols see in rigure 10
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Figure 13 : Distribution of Sparus caeruleostictus {Symbcls see in . Figure 10)
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Distribution of Pagellus bellottii(Symbols see in rigure 10)

Figure 14 :
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Resulta of visual and acouatic exploration in Sierra Leone waters, 7-27 June, 1984.

‘Figure 18 : :
~ _ Ffieh keepi:n.s ~ dolphims, -+ -

\V4 " to the surface, fish records in the :

- figh recorda en O- pelagial, Gy~  tunas,

§§:;. - P gn shrimpers,



Table 1 3 Characteristics and geographical dist

ribution {1981) of the Sierra Leonian artisanal fishing gears

Ring net Drift net Set net Beach seines
Length (yds) 200-1200 100-600 100600 wings:200-400 ; mouth:6-12 ; bags10-12
Depth (yds) 1224 4~8 4=-6 wingss6 ; mouthy;6-8 ; bag width:2-8
Mesh () 3-5 3-5 5-9
Effective pariod lzie neap rainy season

early spring estunry early dry-season iead rope g 400-~-2000 yds )
DISTRICT Castnet Eingnet 2riftnet Setnet Beach seine Hook and line TOTAL
KANBIA 198 125 172 123 i3 129 115
P. LOKO 280 235 £01 327 83 258 1,793
W. AREA 54 414 452 92 32 440 1,428 7
MOYANBA 63 172 359 296 93 91 1,074
BONTHE 439 51 976 1,125 25 694 3,318
PUTEHUN (*) 49 T 28 343 10 15 512
TOTAL 1,092 1,014 2,589 2,304 261 "1, 700 8,960

(*) Under inland fisheries administration
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Table 2 ; Total number of artisanal fishing cances and types of boat by
district in 1981

1974 1 6,150 1978 : 6,818

1975 ¢ 6,382 1979 ¢ 6,896

1976 ¢ 6,334 1980 ; 6,998

1977 3 6,730 1984 & 7,090
District KdU ST 1=3 ST 3-5 GHANA BENEFIT OTHER TOTAL %
KAMBI A 10 334 195 10 0 39 608 8.6
PGRT LOKO 58 895 346 3 0 34 1,341 18,9
W. AREA 207 590 292 126 11 0 1,228 17.30
MOYAMBA 19 390 213 108 0 14 744 10.5
BONTHE 50 2,517 237 12 0 0 2,816 39.7
PUJERUN (%) 10 300 43 0 ) 0 353 5,00
TOTAL " 384 5,02 1,326 284 13 87 17,090
% 5.0 7049 18.7 4.0 G.2 1.2

(*) Under inland fisheries administration
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Table 3 1 Number of artisanal fishermen and outboard engines (1981)

Distrint Full time Part time TOTAL %
KAMBIA 1,745 321 * 2,066 11,50
PORT LOKO 3,449 194 4,243 23.62
W. AREA 3,120 496 3,616 20,13
MOYAMBA 1,981 197 2,178 12,12
BONTHE 4,690 446 5,136 28.6
PUJEHUN (%) 596 130 726 4,04
TOTAL 15,581 2,384 17,965

Engines by district 3

9 engines 4 motorisation
KAMBIA 145 21.4 23.9
PRT LOKO 198 29.2 14.8
We AREA 221 32.6 18.0
MOTAMBA 104 15.4 14.0
DONTHE 9 1.3 0.3
PUJRHUE (*) 0 0 0
TOTAL 667 100 9.6

(*) see Table 2



Table 4 : National fisheries statistics, Sierra Leone

1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983

Sardinells spp. 22700 . 23040 23800 24500 10662 6920 7935 8522 10651

Etimalosa 15100 15360 15300 1530 18952 19600 21860 - 16865 16142 .

(Mot oot ) 230 428 2697 783 &7  s07
ﬁ:ﬁ?&:e(%Afpgt;J).pés) 246 474 254 155 - 5

Carangidae

(Trachinotus goreensis) ‘

Chloroscombrus chrysurus 618 559 116 156 26 9

Selene dorsalis

TOTAL PELAGIC CATCH 37800 38400 39100 40894 31125 29587 30889 26640 27314 ,
TOTAL ARTISANAL CATCH 22764 43129 52669 59456 61945 0275 46772 41881 45166 31554 31554 34616 ey
NATIONAL INDUSTRIAL CATCH 2174 2918 2864 3065 1751 2417 4680 5669 1071 1668 1668 1938 3161
_ INLAND CATCH 1000*  1000*  1000% 1000*  1100%  1100%  1200% 2500« . 11355 14982 14982% 16480+

TOTAL NATIONAL CATCH 25938 47047 56533 63521 64796 52792 52652 50080 57592 48204 48204 53034

(*) estimate
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Table 5 : Available catch and effort data by area for the

artisanal fishery
Effort in nuwber of iripao

Sierra Leonean

1983 -

District 1978 1979 1980 1981 1982
KAMBI A catch ven 1,2%9
effort 21,268 15,781
PRT LOKO catch 2,780
effort 32,530 47,971
We AREA catch 7,428 9,170 9,889
effort 27,598 33,261 42,165 37,332
HOYAMBA cateh 71924
effort 26,68¢ 19,494
BONTHE catch 5,462
effort 20,801 30,145
TOTAL catch 27,314
effort 54,003 150,723




Tables 6.1~6.5 : USSR catches and efforts in ihe Sherbro area by vessel size and gears used

Table 6.1 : Midwater trawl catches and effort, 250-499.9 GRT

1982 /montih J F M A i e J1 [ g 0 E D TCTAL
Hours fished aT8 47 . 622 1608
Deys fished - 41 4 T4 119
Teys on grounds 48 4 92 145
TCTLL CATOH 862 461 Q22 1246
Trachuris Spp. 233 4 227
Carzax spp.- 4 P 13
Sardinella spr. 474 149 €17 1740

- 07 -



Table 6.2 : Bottom trawl catches and effort, 100-149.9 GRT

1982 /month J F | A R J J1 A s o N D TOTAL
Hours fished 1749 1356 3283 4762 2430 2367 2148 1320 1158 776 49 o 22,398
Days fished 98 81 179 245 180 140 119 87 68 44 3 0 1,244
Days on grounds 166 150 222 279 307 214 157 116 86 8= [ 0 1,788
TOTAL CATCH T 556 1576 1619 1475 1136 752 s94 498 43c 45 ) 9,404
Brachydeuterus 164 €0 150 57 294 133 &2 27 45 222 17 0 1,859
Balistss 15 2 43 €2 A1 231
Trachurus spp. 45 124 624 138 129 g2 o4 41 1,258
Caranx spp. 249 28 57 34 2R 4 2 é 19 467
Sardinella spp. 2 18 127 14 122 L3 8 3tg

Source : Statlant 34 b



Table 6.3 : Botiom trawl catches and effort, 50-99.9 GRT

1982 /month J F X A X J 7 A S 0 N D TOTAL
Hours fished 2713 3624 4814 6171 5918 5185 4859 2874 2172 1091 2540 3811 45872
Days fished 172 222 2717 346 358 320 295 193 141 7 135 239 T 2769
Days on grounds 227 296 341 376 441 510 385 261 157 104 178 270 3546
TOTAL CATCH 417 597 96 B&4 1022 1179 977 754 6% 319 641 1029 9275
Brachydeuterus 48 124 124 206 189 277 90 106 135 g 162 190 1745
Balistes 8 114 182 50 159 28 392 168 78 1279
Trachurus spp. 13 13 13 21 30 25 1 €0 A 299
Cararx £pp. 15 64 65 29 a8 45 g3 53 39 13 19 443
Sardinella spp. 8 T 3 6 5 9 13 17 69

Scurce ¢ Statlant 34 b

- 2L -



Table 6.4 : Purse seine catches and effort, 100- 149.9

1982 /month J P M A ¥ J J1 T oA S o N D TOTAL
Nuaber of sets 243 206 250 524 446 504 443 207 109 165 120 38 3255
Days fished 61 160 178 334 334 350 337 162 az 122 Q6 1 2337
Days cn grcunds 245 240 251 451 515 527 523 312 05 147 147 23 2480
TOTAL CATCH 2892 2398 4936 6190  529% 5539 5435 3247 516 839 718 188 39513
Brachydeuterus 545 581 753 850 723 8ca 455 £33 370 230 220 0 5915
Balistes 47 26 73
Trachurus spp. 12 498 114 122 53 20 10 i2 12 263
Caranx spp. 6 116 66 361 a7 151 46 783
Sardinella spp. 2300 1288 3I76E 4ETY 4200 <269 4757 2£35 iz2 540 75 55 20293

- €L -

Source ¢ Statlant 34 b



Table 6.5 : Research vessel catches, USSR

1982 /month J F M A ¥ J 5 A s 0 ¥ D TOTAIL
TOTAL CATCH 08 64 a4 20 " 236
Sphyraena 3 3
Brachydeuterus 5 , 5
Chleoroscozbrus 6 €
Sardinella spp. ’ 108" 50 44 20 222

Scurce ; Statlant 34 b



Tables 7.1-7.6 ; USSR catches and effort

Table 7.1 : Midwater trawl catches and effort, 250-499.9 CRT

in the Sherbro area by vessel size and gears used in 1983

1983 /month J ¥ u J1 S N D TOTAL
Hours fished 496 185 36 14 851
Duys fished 30 14 10 56
Ieys on grounds 30 20 4 10 64
TOT4L CATCH 342 132 150 838 1462
Brachydeuterus 24 24
Trachurus spp. 2 19 21
Caranx spp. 218 24 102 344
' Sardinella cpp. 9 ; )
IBalistes 134 695 218

© Source 3 Statlant 34 b



Table 7.2 : Bottom trawl cetches and effort, 100-149.9 GRT

1983 /month J F M 4 J1 A S 0 N D TOTAL
Hours fished 395 1207 1568 087 ‘4157
Deys fished 26 8s 104 59 274
Days on grounds 28 197 149 84 458
TOTAL CATCH 80 439 622 2 1553
Balistes 52 155 207
Trachurus spp, 21 127 239 141 £28
Caranx spp. 5 28 47 éo

Source : Statlant 24 b -

-9 -



Table 7.3 : Bottom trawl catches and effort, 50-99.9 CRT

1983 /month J F ¥ A X J J1 A S 0 N D TOTAL
Hours fished 278 2074 4725 4885 4934 5395 5155 4547 3937 4952 208 3621 49590
Days fished 187 136 129 331 352 386 329 23¢9 239 2e5 128 202 2263
Days on grounds 2561 200 361 366 403 385 273 327 335 125 174 242 3764

TAL CATCE 820 712 1734 1443 1535 1274 1607 2322 2008 1238 752 8cg . 16354
Brachydeuterus 26 98 94 92 108 87 24 23 24 10 33 33 732
Balistes 232 64 926 677 798 £52 1361 1651 1500 814 408 £04 Q220
Tracaurus spp. 32 42 45 43 SE 2 12 13 274
Carany spp. 53 49 56 62 G iz 25 28 12 8 15 397
Sardinella spp. 14 7 1 22
Scomber japonicus 7 1 8

=Ll -

Source ; Statlant 34 b



Table 7.4 ; Purse seine catches and effort, 100-149.9 GRT

1983 fmonth J " F ) A X I J1 A s “TOTAL
Nuaber of sets 27 68 494 264 507 279 238 83 1960
Days fished 2 43 339 193 389 210 167 58 1428
Days on grounds 50 62 434 285 546 284 228 87 1976
TOTAL CATCE 48 183 8295 3934 5147 2777 2008 1490 25482
Caranx spp. 47 139 107 293
Sardinella spp. "6823 3240 4051 2481 2794 884 20273
Scomber japonicus 12 17 29

Source g Statlant 34 b



~ Table 7.5 : Purse seine catches and effort, 50-99.9 GRT

1983 /fmonth J A M J J1 A S 0 R D TOTAL
Numbers of sets 115 148 171 96 112 122 179 261 107 1311
Days fished 66 111 12§ 7% 78 79 98 11 79 830
Days on grounds 76 145 149 109 100 161 138 148 110 1076
TOTAL CATCH 1886 2438 1972 951 1306 1187 1094 758 815 12407
Brachydeuterus 108 104 15 3 230
Trachurus spp. 51 21 78
Caranx spp. 207 83 55 14 16 42 11 428
Sardinella spp. 1607 1723 1699 810 1277 1129 1040 638 750 10603

12 18 30

Scomber japonicus

Source 3 Statlant 34 b



T2ble 7.6 : Research vessels catches, USSR

1983 /month J F M A M J J1 Iy s 0 N D TOTAL
TOTAL CATCH 40 22 69 10 37 57 228 349 262 145 -1189
Brachydeuterus 11 1 13 8 43

listes 18 9 37 4 37 57 101 171 109 57 600
Trachurus Bpp. 10 5 13 6 5 39
Caranx spp. 8 4 14 6 9 2 43

Source ¢ Statlant 34 b



Figure 2 : Percentage contribution of Sardine
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Figure 3 : Total catch of Sardinel{g spp. {in tons)
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Figure 5 : Total catches of €Carangids (in tons)
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Figure 7 : USSR purse scine (PS4 + PS5) catches of Sardinella opp.

TIx10° and total catch, 1979-1983
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Figure 8 : Effort levels of PS4 and PS5 vessels, 1979-1983

A

0——, number of days at sea

W=k  number of sets
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»-~-e differences (%) in rate
of activity of vessels,
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Figure 9 : Catch rates (C in tons) of PS4 and PSS seiners combined
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