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1. INTRODUCTION 

Following the recommendation of the Seventh Session of the CECAFWorking Party on Resouices Evaluation, the Second ad hoc Working Group on
the Pelagic Resources of the Sherbro Statistical Division (34.3.3) was
held at Freetown, Sierra Leone from 2 
to 30 March 1985. The opening

ceremony was performed by Hon. Ibrahim Sorie, Parliamentary Special

Assistant, Ministry of Agriculturn and Natural Raerources, who wao thenacting as Minister of Agriculture and Natural Resources during the -absenceof the substantive minister. S.-ientists attended from Sierra Leone, USS
and the CECAF Project. A Liberian scienList was unable to attend. Thelist of participants is given a2 1ppendix 1. After the election of

Mr. K. Fergusson as Chairman nf the Wnrking Croup and Messrs. F.C. Roest
and J.J. Levenez as rapporteurs, the provisional agenda adopted
was 
(Appendix 2).
 

2. DESCRIPTION OF THE FlSlaTRIES 

2.1 Sierra Leone 

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 coastline of Sierra Leone hau a general North West-Southeast
direction, measuring 340 kmu and including indentations 600 km. The
continental shelf has its 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 these widths are 
13 and 20 kms respectively. The corresponding
shelf areas are 17 000 and 27 000 km2. 

The coastline is divided into six coastal districts, Kambia, Port
Loko, Western Area, Moyamba, Bonthe and Pujehun. Articanal fishing
activities take place all along the coastline, but are of lesser importancein Pujuhun district because of the narrowness of the shelf and the straight
coast line. 

The number of artisanal landing sites haL decreased from 554 in1974 to 467 in 1981 and according to the preliminary results of a survey

in 1985, this trend seems to continue.
 



The artisanalfisihery, is not equally divided between' the'si
'~#"districts,in ,fact 'in' the Fort Lokop Western Area'and Bonthe districOts 
i'
 

Stogether -arooonoentrated76% of the total 'number ofaoenoes an'd 72'o .: 

s ci oterised 'by: a. very low per entageiof motorization'(0%,o see',

Tabl6e l3). eos lof in this area 0reofithe standard 1-3
the canoes-Used 

.. wt, I;-usin'mostly passive gears 'like drift and stnowre, hook and line-' 
ii &therifore c an. manage without outboard engine.i ' *A 

I'AThe'six major types '*; ;4,> theoishxnt . dello poteinfihingof arisana. fshused are 5%"otna oCiies,"' "''v "'i'Honth .di.gear writhe calne'ts,i 'ringuets
I". ddriftn ts#, setnetss beaohwsinos and hook andoline. Their oarakt ss i's'*iia


and distributi'on by distriot are'glvei inTable 1.Generally, the - " 

fo.llowii~g oominations of canoes'and gears exist 'OGhna cne.4rinawen' 
 A.... 

standard 3-5 onoe-driftnetl, set net, hook and 'line as well, as- mall '' ' 
A. ringnets, standard, 1-3 canoes-setnot , oatnet'and hook and, line, Kru­

'dugout canoes-hook and line.' The numbers 'of Glaza and benefit, boats
 
opeoialising in pelagic species are decreasing because of their actual
 
poor rentability due to poor catches, 'low fish prices and increasing

ost of fishing operations (nets, fuell 'increasing diotaz'oe of fishing

grounds fromehore). The distributi n of fishing canoes by type and
 
distribt is given in Table 2.' Numbers off fi sberen'and'outboard engines
 
can be found inTable 3..
 

Until recently, the coastal zone restricted to artisanal fishery ' 
warn within'the 2 mile limit from nhore. This zone has now been increased 
to 5 miles (ergusson, 1984),' 

Canoes are mostly operated on a family basis with occasional iired
labour.; Outside the Freetown area, all fish landed is sold looally"Aby
the fishermen's wives, sometimes artez smroking. In the Freetown area1 ' 

Afresh fish is transported without any method of conservation to marketsby means 'of liocal, transport boats or 'vehicles. 

The industrial fishery in Sierra. Leone can be divided into-twio
 
groupst'the national fleet consists of a number 'off shrimnp trawlers 'and
 
some finfish bottom trawlers.* The foreign 'industrial fleet is composed

of British, Senegxleaet Spanish, Italian and USSR vessels,, of which onlyr
the latter fish Pelagic' 'spocies. The number~of industrial vessels of all 
nationalities operating in the period 1980-1983 are as 'f~llown 
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1980 198] 1982 1983 

Finfish trawlers 91356 72 ... 

Shrimp trawlers 60* 25 ... 

Purse seiners 30 15 30 

Liners 3 3 5
 

Motherships 
 5 3 
 7
 

Carriers 
 0 6 
 1
 

TOTAL 173 183 140 
 130
 

* Includes a number of' vessels acquired from Continental Seafood, Liberia 

of which some were laid up. 

In 1983, the distribution of vessels by nationality was as follows 1

Sierra Leone 20, USSR 74, Britarh 12, Senegal 19, Spain 5. 

2.2 USSR
 

Since 1979, Soviet pelagic fishing vessels operate mainly between
8-.9Np fishing at depths of 15-200 m. Sardinella spp. are caught at depths
of 15-45 m by snall purse soiners (300-500 HP) and Balistee are targetof larger vessels (800-i 300 HP), using midwater trawle at 30-50 m depth. 

All vessels operate individually, the seiners being limited
their autonomy as they offload catches to 

in 
a mothorship. Fish is detected 

by eohosoundero present on all vessels. 

Fishing for Sardinella is seasonal, being best during the second 
and third quarter of the year. Balistes is caught all year roumd, but
in somewhat higher quantities from April to October. Major species in 
the by-catch are Carany, Vomer and Chloroscombrua. 
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Since 1979, 70-90% of the total annual catch of 60,000-100,0OO tongwas mde up of pelagic species, mainly Sardinella and Balistes (75-85%

of total pelagic catch).
 

The species composition of the catch has showed considerablechanges as Baliates was discarded before 1980, and constituted about 50%of the catch in 1980 43,700 tons), before dropping to 4% in 1982 (1,650
tons)..The Sardinella catches, however, have been relatively stable and
 
of the order of 30,000 to 45,000 tons.
 

The number of USSR vessels licensed to fish in Sierra Leone wateriv

in 1983, 1984 and 1985 are as 
follows :
 

1983 : 
74 (this being the total 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 
 198
 
SRTM 4 5 
MTR 15 16
 
Purse seiners 20 18
 
Metherships 3 3
 
Processing vessels 3 
 3
 

3. STATISTICS ON CATCH AND EFFORT 

3.1 Introdu-tion 

In the Sherbro area, catches of pelagic fish species are of majorimportance 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 I).Among the pelagic species, Sardinella spp. are dominant and representednever 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 Carangids togetherconstitute over 90% of the total pelnc'catch since 1979 (Figure 2). 

The total Sardinella catch (Figure 3)was stable from 1970-1977at a level of about 35,000 tons, followed by an increase to about 50,00tons in 1978-1981 and a decreasing trend in 1982-1983. Total Carangidcatches in the Sherbro area were at a very low level until 1976, neverreaching 3,000 tons. After 1976, they reached a level as high as 12,000tons, followed by a rapid decrease to below 6,000 tons.
 



--

he feire 	 trnd ' nia1u ca 'hea o"f tile se wo peco~gpupnj 
4 v~r~e-o-ommeia 1e.-ierra'Leone..oatches-o4L 

i~p to2 --- 16 )'ic 	 noreasedhW --- bi - - a gidual 
t~7;O a ~5r00al ry19~,Aor h year, catches 'dropped:­

toaa, lOvel'of 7,900tonas in,197 , cSo d in with'a p~I of
off~iweTarfiella 'catches byj~the 8ovie't fleet w,ih'reaohed 45,000,,to.

i978onwrds Se ,raLeoneancatches ~~ arrtfi~.:tablo da a neve 
or ,75O t6ne. At th am iU R oatches sh-oi' a dec-esing trendfo 
the'-peak of 45,O00 toni to alevel 'of~1O0 os n 92 

- ~ Fir 	 4 shows that the-peroenitage ~of- Sardinella catches byr other .- ~ oourntriers 	decres ~g rlyfom 16 o19 e'h&Jg~ ~bii~-~ 
at''a: lowjleal , Te 'Sieryn .Leonoan~perena. 'ofheS&Aili~ella 6-atbh 

jii1969,'ivf~ to-0in'1976 -wl re fefol'dthe same fdastio
~decreae aslriiyse in the. tota1. catohee of Srinella. A eVe1 of

S13%lwas reached in 1978. id utui p1982 -te20% 'leve'l evr ained.t 

Duigthus' tie~h'cnrbuino 	 h S to -the total. SardineIla~,is fwe.. able -and ~Ah~eve~lia~5 

From 1i976-19820- the' artis'nal total Carangid catches of thet-Sierra~
Loe fleet decreajsed. tro'2,400'fi 300 toni.Th cato'hes cf iCarangids

tof the'Soviet fethowebd amdmunin 1977Aand 1978 of abio'iX 10,30?~
Stonat. fo llowedb ae' f i19 83 '(Fgure 5)4~~hw
in,',Figure760over 8O%'of the total Carangid catchesare~niade, 1M'theSovieot 

3.', Sierra Leone 

.. ,, Sierra Leonean Catehes since 1971 are simnarized in abIe2'4 Pelagic..
cathesn~k up63-85% o1fthe total, artioana 1 catch~and have amo 193 

-~bein, 
 of ,the order: of 27'000-41 00 to*.sa. s m o 40,984 tonz being
~eoh'd i 96. IBetwe ~93andrr1976 calches wore stable, and around' 

~ ,39,60046tns'.-In, 977-.1979 a drop: of 25%Q ocuried, fol'1Wed,:by a 'fr hsr ­
deoeaaeZhnri,19W.Thi dra tio-fall isdu6e assentid ly-to Sardielapof wvhioh; cio fell" 	 97from16 tofrma ,evlo 23t0OOtons,botweeniJ

~ ~- ,00011'000 ton inL1977$i 981; "ini ie "of; the. incrqaing.unibr of,'nes~ 
At.25'ad ooincidinig, with- the atar't,,o-f rge 'saeindustrial fiohibg-1

:operations ~ii I r Lrone The :niniber'of'f~hn~~ 6 vnlbl­
er'raLfo 1978 fiiorall Vdistricts sinc'e' 1980 <(Tab er 5)- l1 

PInwriivessele ihigi 	Sierra Leono waters',are expectedroodtheir 'cat~bes and. "che corresponiding, effort: in Ilogbooks and:6ezid,to . 

thid 'naom~tioal ttheA Fisheries 'Divioion of 'the ?lanistry o~Aro~lue '~ 

2 'xiare:to~ b The, ratc' of return of: suo s .oontiui,jw ksoiI ' lob 
dhtieI tob srisingly low' nd the'nformati.on proided not. enoi -r 

j~. To be 	compiled after tlpe 'ueetirig -

Jl 	 j" 

http:the'nformati.on
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3.3 USSR 

According to CECAF Statistical Bulletin 4 (FAO, 1984) and Statlant34 forms, the total and pelagic catches by USZq vessels in the Sherbro 
area since 1972 have been as follows : 

TOTAL PIPIAIC* TOTAL PELAGIC* 
1972 

1973 
6,044 

7,454 
t 

t 
1,319 (22%) 

454 (6%) 
1978 

1979 
67,479 t 

67,684 t 
57,564 (85,) 

52,445 (77%) 
1974 15,881 t 4,153 (26%) 1980 100,183 t 89,453 (89%) 
1975 10,911 t 4,214 (39%) 1981 89,349 t 70,980 (79%) 
1976 

1977 
12,083 t 

32,222 t 
7,637 (63%) 

31,175 ,.7%) 
1982 

1983 

60,822 t 

61,238 t 
41,86; (69%) 

47,044 (77%) 
Includes Carangidae, Clupcidar~c, comhrip, igrauidae, Blistidae, 
Tiohiuridae.
 

It appears from this Tah2e that pelagic fishes have been predominantin tho catches since 1976 and that intensive pelagic fishing started in1977. Detailed monthly atatistics on catches and fishing effort forpelagic fishes for the years 1979-1981 extracted from Statlant 34B forma are given in FAO (1983). Tables 6 and 7 stu:narize similar information 
by vessel type for the years 1982 and 1983.
 

Statistics on fiohing effort -:e not availabl. for the years prior
to 1979.
 

Two main types of fishiag gear are used by USSR vessels for catohingpelagic species, viz. midwater t.rawl! and purse seines. The purse soeiners are directly oriented towards the capture of Saz'dinella spp. in the surfacelayers. In 1979-1980 and 1982-19L3, puarse seiners caught annumlly 30,000-34,0OO tons of Sa:-dinella, while in 1981 a pea-k of 42,000 tons was reached.
As can be seen in Figure 7I,Sardinella accounted for 75-95% of the totalcatches of these vessels, the i'emaining 5-25% being constituted principally
by Brachydeuterus and Carangids. No Balistes appears in catch records of purse seiners. 
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Thrco measurez of porse :Jeine, effort are given in Figure 8 3day'r.on fishing grounds, fishing dayo and n-ouber of net set,. Dlhring the period
1979-1983 for which data nrc avt.hie, Lhe arar-l nuabcr of days on

Ei-hing groinds chow8 an irregalnr deonrease from 4,600 to 3,050 wit), a
linear correlation r)ffjient 
 01, Y' C.'168 (p< 0.1). The sn trend 

was obcerved with 2a z n.hat (onier olope n the tomor of fishing (r.

0.754, p40.1) and in the nuT0.),r )f net :,uta (r : 
 I, p<O.05) in

relation to a general core,',e i pr:;e ,e.neactivities. It should be

noted however, that i.norder to 
 cope-cat for the decl. ne in overall

effort, the rate of ,ctivit, of the parse scineru (fishing days : dU,yu
 
on fishing ground) han Ah= a n iac. - of 12' sine, 1981. 

,
In the period.197[-19B3, 19
 was n n.ept'uni, year with a peak
of 25 tonu of all spocib pqr iishit'q r, cf which 
 Irdinell ac constitute
95%. The overa]l trend in ontd}: ! t' , n incrert',r- from- 12,500 tons
 
to 16,500 ton. 
 A OOnr trend in o in L-rdiaalla CPUE, but with 
a lower increase from, I.< to ! ,, ton r- '-h-r' ay. Apart from

1981, when catcheu pqr 'i-et m-,v by. 
 ar t -n-,n; 16 catch ratos arestable at a level of about 9 ton. i ' e ; trendn observed bo-&c.:
overall and Sadinlla w.h .'atE: , ,an t, s,'n to Lr, due to a decrease
 
trend in iht peruentaje o ar.jli ]-.in "-tea 
 (i" ' -h 9). 

According t; U22D r.ua u Jicn; and i nrgverr-ont-l a.rements,no fish ic disnnarded, Large vs'oN.: usioll. havo cvirdpment onboard for
direct procensing into fish meal. 2n"- Ier onco freeze non-coan ercial

fish for animal conne, nptic.!,. No details are av.lrbl-
 on species nnd enC'
 
composition.
 

4. BIOLOGICAL DATA AND BREi' rfr'i{;.TO0L082 CAL CZACTMglsTICS 

Brief c rjn.ris of the bioleg, of the main pelagic tnpecies resultingfrom joint MIa-sicrra Lcone ourvye were prensontud. They concern mainly
the species composition of 
the catch, thn diotribuiion and migration 
pattern of stocks in the Siorra ,,ena waterns, the si:.e and weight limits inthe catches as well Rs the size at maturity and the spawning period. Thesedata can be fovmd in Annexes 3 and 4, togt-her with a detailed description
of the h)ydrologica! cnditions in the are-t. 1chthyoplankton sampling wan 
also done, but roiulLs were not avoible o the Working group. 

Some further 'dta provided by U:'.3R scientists and from other sources 
are as follows ; 

- lonyth~wetlatonship 

- .2.459 

Sardine]la nuri-i W , 48.55 x 103x L (W, cm) 
F gru. 

Balistes capriscus W = 0.02 L.2(W LFCIO 
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Other lcngth-weight relationships aie available in Nieland (1983) 
s 

Sardinella inaderensis 
 W = 7.4 x 
 F 
 W ,
 

Chloroscombrus chrysurus W = 9 3 9 216.3 x 1.03 x L1 (W , LFcm)
Fg F 

Brachydeuterus auritus 
 W = 14.9 x 10-3x L3.0568 (Wg LFCm)
 
Fg F
 

- Growth 

Sardinella au'ita
 

3-can length at age : 1 13-14 cm, I 15-19 em, I1 
 16-22 om, mar length
28 cm (5-6 years ?). 

Dardinella rnaderenoisi
 

aximnm 
 length 26-27 cm. Lenith frequ(4noy data .tre presently being analysed 
c.t AtlantNI1O fcr detenzining grow-th parameters. 

Balistec
 

Mean length at age : 1 17 cm, 
 II 24 cm, III 26 cm, maximum length 40 C6l. 

- Fecundit
 

Data 
are being processed at AtlantNTIO. 

-Spawling rsesson 

4:dncllf aura 2 peaks, September and February- MrhSardinella maderensis, August. Nieland (1983) found two peaks, a main one
 n Octobor-November and secondary one in April-June.Caran sene117t May-July,Cranx 0 October-NovemberBO Tuly 
Chi;escombrus, main February-June, secondary July-September
Brac deueU, January-April 



size atirsi.t7 

no Iemr 

Baisesryso 19 cm 

.-4Kigra 1 rxs 

T i 

andernPd 13-14 hadcme e . 

Sardinefla 4pp. are thurht to move txtensively between Sierra Leoneadk~Orne~beng in he Orth 'iL Decernbei-.April jn I !noving Bouthwarde 
v:r 7" 

Ba!liemove South in the raingy fseafon iedNorth in the dy. season. 

It should be not ld that nc datA Weije -ailable to he Wo G ropon romiment, l th a aevc~zi~eiir of Vhe Main speeic3 in the
catches, growth paam ortelelU ir en, Ioneys... ndane cyclesin relation to environjneta i parite.s and selectivity.4 

STOCK ASSF.ISMT 

~~ 

on re:ncruimns lea pene n'ped 7ohe f(;roupc~Z ln 

In the absence of ouuCiciee Ae:loiig time sries hon catches and:.
especially effort, the WrkinLg Group dt ! not attemj~t to apply a globitlproduction model. The stL12 persiuting lack of ak length oomposition -data of coamercial cntzhpt; prevented. the application of annlytical

(Models. 

5.2 

Since the auinvey of R/V "W$!0OTyCMAL'1 in DFeruaty-Maroh 1082, ofwhich the results are preuantcod in Appencix 7of the firat ad hoc WcrkinpGroup report, 4 more Joint MM~-Zierra LeoneDan utrveys have be'enmade1) Belogorsk in vinxter 1,082v2) F~vrika in i=nmor 1983i 3) Monocxrstal.and Evrika in 1984 and 4) flaklohiiqaY714, Monoo2xratal and Titani in 1985. 
Of the combined YMonory~t.1-Eika six.ry in 19S4, only the! main 

nwere available to the orking Grou:p (Annx 3).- In the absence.of any frther data on the tat.. o. the pela-c stoc.s of the Sherbro~division, the Workzig Group co~mpszed .theae new~ cot Lmptes with those ofR/V Nonoorystal in Februay-Miazch 1082 

11 

I9 
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Mac1982 ~ ~ ido 5~d~,NS ,. 397.100 64.600 756.0 ..94.40 4100000 

4J t4oo0'oh.,. , 1982 .. -.. , . : .... .,vo o :o~ o : . .June 1984 300.000 10." 00 400100 200.000 " 0 
46.000 

speJu es ont bu0ion.000he 10oma show different tre.0 Themainfeare00,
 

is the considerablere -£uprcae bVomass and oflier :..­spees spctivly of th .n the of Balistes t heorde of 400) 4-d 1ii .bi-hs- other-haa,bit 

.nbe "on that -he biomauo o. the princjI,,. ao)(>-90% 
4'' thef,~pelagic catchva) hasdopo ?5~2 o-" eoiaran(idaeby 25cia 

Total Qatele cC f'dinel:i app. bev,)& eProur 40,000 tolls in 1982­
1983, the Foviet expert pv;sentel a dmoeL :which
evvlcpA by -auly "
 
is baoed on'the eatimatlon of"mortaliity oe0fficientri ,;OMa Von, Brtl.
 
, rowho=-ve, and w icL has the fullowing form t" . 

4 .. .F -.... ishing mortality ... 
A 3Trania mortality rato (Rick~er 1975) .. 

- Tis~ ns ii'~tal orality, he~ng equal to~M + F 
Thaorua autrfomdu as follomi t 

CW 

S "B - in which 11 biomass . 

4
 

'.,C caln) ill we±Aght
 

T, F, A aa abovo 

Aies 

... " 
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_ MB s airated aooordirkr to Paul~y (1980) at 0.8. Corniderirp, 
4. thatlat~oPtiw hz~l-14;iatior. X4fqii~ls F', values of 0,8 for P and. 1.6 for,

WXwere ue. anCU usbe foun'de , ARicRoraaile to h~ave a valuoIn 	 of 0,798L~
Subuthitti n 	 inrthese val-uee in t -	 ge; a eq.......r"iu ....
.. ath' 	 O40,000 an as7.". val.ue o.' .ti.ted100,0,f ..
 
Which bulbd be ble to support theo dateheo. Acocard to the-o results,


ellaf Cii3t bn int h parea . -..1ia.everMa~ modep wnz criitoizcd az providing~ only n. rvut appr,:ximationi and 
the The rkiliying uj~u que-"ol nb At u oo O for te ti e. the lime,the an,•nptien that 1 	wornld beoo rn;tazi . with a- iindeffort could bieerronots. It should be tb.tat in 1982p ye to whih this modelreferx, thebiom:_aru of Strdln -"lk was cstimrAtea acouitically at 165,000

tons, which would mean 1;h:h.L fti t iand t o-k wa indre eoited. If ­
thi wild have 'been t .caso it is dif fi lt to aeo Yhy the biomas. ofSardine a de'rea e ifrc 165,000 t;. ],i000 diwinty thin period. 

The Working Cjup forn.thlated. thefollow.nL recoondations , "f 

1. 	 In View f" wefzthh L b,.o dl theda.ta inao 1976 dring sointUSRSir :,fonana :UVnYVu tk;le 1jurkciaiE Goup therefore mooommended.that al! detiie biomtristl date J4r~~h.rtenip 

growt paraoretuezz, irs v otta}ity) and hri, lenth-frequeny. dataobtaired d aaif'.~earind 	 poc, woO.eib he detailed reiltn ofother~~~ (.hop-al*to for, eggs ~~,*eYbpi~~ surveys
and fie l' n, row.g .id h vurivoyr and ap '%. o n I 
of the population!)bo r avai." Irv.vna bi0rra ocientlets to fu'ther
ad ho 	 Wcrkadn Cr.pnc t eo Tici tooke t,). the .. erbro Aroa. 

2, 	 In1 view of 'rho rcs thpat bii'Aog-ioa2. data art. impor-taril for Otock
 
asseruent, Purpose., it is bleommenied th ia.dt anethfrequency
n
.'easuremient, and i po iuhTf ethi' b-ologIea? data Ice obtainedona oontiituoui bau.-Ln for tha Utpio~rtanit ooiiorcinl species Ofboth the artiv~nnal 4and ixadutrial fiaherio. 

3. 	 In view of thu unavail-sbi 3ity of' recent Sierra ILeoncan data to the
first two 
ad hoo Workine, aroiqAo, it in qtronuly, recomnended thaitthe required ntnti.jtica2. abiea be !:repared in adipance endsubmitted at beginningthe of' the meeting,. 

4. 	 The Working Group eti i -eoommcnds(4 tlht all efforts should be , made by the Fisheries Diviions o1 Sierr Loone and Liberia to 
enure -that fio!Airig comparie" aperatinE; iii the, two coutri.03 sendto them within rasomabe. lenthA of time acourato record.9 of theircatches and ccrrenpondine, efforts 

. Most scientints were in faurmo tii recommenation, except -the
 
Soviet part icipznxt 
 who felt thait thie in impraoticable. 

http:coutri.03
http:thefollow.nL


F,, 

~~~~'~~6 5."4TeWri~Gopr ctiinds that- in view of the importance or 
"manE osm ,in*the artis=ln oathe,, detailed statistical nd 

.A-7bocical ! collcotod on this and other relatively,, importantdata,be 
. ~ spoees irithe Sherbro Division by, all the countriev concerned.' oio	 i r ' ... P -- " " 

g Group. rKe_00=1-0ndethat* CIVAP throu8E the C~jAP P'oject
"ii0 s4is and nean of conduting :aouetic fu r vey in the Shorbro. :
'eain order to 'obtainmore det.oiled iformation seanonal
changes in biomazu andI fialt distribution. 

on 

yincrea5ed, tae9 Workin.. u. recommends ..that more

,175";;: h abe pa.id ttto tho ,ttilisationofi thi8. sourcefhattention
of protein. 

8. 	 In view of the oxtencivo tmovements of pela(gic fish atocka in-the
 
Guiniea-Sierra Leonc-Jbibsria areat the li~xting Group recomeMe
 

and multilateral a 3riztannce with. the participation of -the oastal 
countries. 

7. 	 REMOX ME 

PAO, CECAY Statistical Buletin 11c). 4. Nlominal catches 1972-19829 PAO,
 
1984 Rome, 215P.
 

.<;';FAG,&.rt,Report of teadco,,, ho Working tGroupj onthepelagic-ztoc4-c i ",,itO#:of.of the
1983. :taii stion1 diision (04-3-3). CECAF/1nEdf1/83/48, 162p. 

e data, ,hcueoted.0.i lriati~ biioak Balise haSherbro 

Fergunuon, XC.A., M'eaunuree talhen by 3Elrra Leone to late fishing capacitymo
1984 arid offort, .p, 3r, in National manao-oent aid research repor1ts,
CECAP/T1r/84/6b -

Nieland; H., Some preliminary biclogival from the artiesnnaldata 	 fishery.
1983 CWX A/TEII/83/48z 29 

Pauly, Dl., On the interrelationships between natural mortality, growth 
1980 parameters , and mean enviironmental temperature in 175 fish stock,. 

J .Conns.int. E~cplor.Mor 39 (2) ; 175-.192 

1975er 	 .E op mpation oan .interpretation of' bilr icltatistics of fish 
popuatins.Bull.Fish.Res.IBoard Can. 191:1 382p. 
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SE~1~S~IO A GROUPO..TH UC~ORJN YNT,?LAI.9ECOXD-OCK SES-.-OTE.._1C_ N­0 

~KTHE S~tIIO STATISTICAL, DIVISION 
(2C3~oh Freetown Srra Leone)' 

4,' ~a A2~fOTATED AGINDA 

'~'~ 2. ADOPTION OIF THE AGENDA 
- '-~­

3 DESCRIPTION M1THI ?ITSIERII~s. 

A detailed deoicription of thte fis~e for ooaatal pelagic

a~peoles s Sierra Leone and Liber'ia 
 (art.1 nanal fleets) and the Soviet'Union (industrial fleet). Chgocr time ; nmtbex'D and typea ofvesselst fishing areas, aeaeonog 1prare and merh Fizen, target species, a 

4. STATISTICS T1i CATCH .1011 Zb'?(IT 

Detailed statistics on catch, eipeuie:3 composition anid fishingeffort ame to be saanarized 1by,country and fi,4hing type, Sierra Leonea
 
catces snce 1981, Liber'ian and U1,Sfl data since 
 1932 are to be submitted. 

Trends in effort, diffterent e~zesof- effor;I c,-tohiee per nto
 
effortp 
 abundance indexes. Difiards, speciasn length comrpoition.' 

5. BIOLOGICAL DATA AIMl WhIIEP HUITROLOOICAL CAiRACTIRIXSTICS 

a- ,.All biological data on the coasal~ 'pelagic species-are to be
suimarized inoluding thosie of Ethmalaza from the: artisanal fishery. All
data tobtained during joint USSR-Oiarra Leonean. zurveays shouald be~presented,"'
including : length-weight' relationship ';'size and/or age of.50% maturityll;spawning seasons and arcac.; recruitmentst migrations, geographio I

,distribution and stock separation (Cinea-Siarra Leone-iei);lnt~'-'and age comiposition of tho main uspeoies in, the aratohes, ; growth paraeters 'w V 
a-~' rates cyc2 ec in relation toenfo eta -- ",
~mortality ; lonEg-tenu- abundance 

changes ;parasites ;selectiv'ity Studies. 

1a'- >I 7 
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'61 roduotion'o
 
~ ~ ~ ~ .e E.;~P~d~toimd]and analyjtical modela 

Standardisation of fishin effort, 	possibility 'of applying global 
---produotion_ models to tbepoag c's ok-alytioa1io o
models 'based on aor lng-th structure of~the catchers.
 

'6.2 	 Surveys : acoustic, fishing, e&M-and -larval surveys, yo
.iah -s1-rey.s 

* - PFollowing'the specific recowmendjationg of the first Working Groiap,detailed results of all those surveys made jointyb SRadSerLeone are to be presented. 	 tlbyU ndiea 

7. REOON4WATIONS FORI F'URTHER RESEARCH AIM MANMF!NM, 

8. ADOPTION OF THlE RFVORT 
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MAIN'.RESULI'S OF JO01 USSR-SHS1ERRA LEONE PNESTIGATIONS OF, PELAIC FISHES< 
by -­

L'..Donianevsky, V.G,.Kolearnkov, S.GP. -Krivopitcheniko,, M.. Grudtzov<,, 
..ZGaikov .G.Sazonoy0, -. .Rn~idV L~3Qhe A.Lpto 

~*.. AtlantNIRO, Kaliningrad, USSR >' 

1. INTRODUCTION 

fJoizt'fisheries researc ha encridout in the Sierr'a Leonean
 
waters since December 3976, 'after an agreement between the Governments,
 

'4of Sierra Leone and the USSR~. Soviet vessels are used for this purposeA
k and Sierra Leonean experts participate in the surveys. Research' consisted
 
of* collecting and analyzing scientific data- needed to determine the
 
status 6f' the marine resources which in its turn will lead to
 
recommendations -for management and further development of the fisheries.


~rawlT and acoustic surveys were made to study tt:-3 distribution of the
 
main species and their biomasa, Catch statistics from the Soviet fleet
 
fishing in Sierra Leonean waters were also used. Recently, the USSR
 
catches have been of the order roi'
63-100,000 tons, mostly consisting of
 
pelagic fish'species (sardinc-lla, bulistes, Carangidae). Tuna were of
 
little importance in the catches. 

2. BRIEF HYDROMETEOROLOGICAL CHARACIERISTiCS 

seasoea chages -of the areas under study -are s~ubject to significantseslcan ges caused by chariges in 'atmosphf.ric conditions. The tradeadmonsoon* winds are the main' factors responsible for hydrological

changes. River discharge, prucipitations, evaporation and mixing process

in the shallow. shelf waters also contribute, although a gradual decrease
 
of their influence is observed with inereariing depth, especially outside­
the continental shelf. -- -

-.. During the northern winter period, the South 'Atlantic atmospheric.

maximum slackens anid moves to the sotesadteeuaoilamshrc 
depression also moves to the "South, ircavhing the Gulf' of'-Guinea, and 'giving ' 

- rise-to> a stronger NE trade wind in the area," Precipitationis and river- 'discharge are lower during this pro.A gpca Eward transport of " 

waters is observed in' the Sierra Leonean shelf area, (Figure -l). 

,During the summer period the Azores mxmmsakn
South Atlanticrmaximum intensifies. 11c: axprsimu 

hl h 
blaceens-whie the
 

shifts to theNor'th. -Inl~this period, 
 the waters $of the' Gulf of Guinea move 
Northward under-Uthe ivfl~uence of heavy precipi'tations, river discharge

,~K7.and the intensification of the SE monsoon winds. A general NW and N "' Y 
">movement 
 of waters can be observed on the Sierra Leone shelf (Figure 2).
 



W", 

-Yheylt' qt an 

1 e wTtrCrC~ain nteal''i ther 'ifluenced by the~ ' 

,Sierra V , . eoiSaren'ly' -and t ': i 
I tI XShe winter perjo& ids'.are more cleIarly pronounce .d. 

Seasonal chaiges'in surface temperatures 'are'gclosely c rrela .tedpith these ch'anlg&'inae icuain Fgue3 illstrite the monthly,
ohanges 'su.ac..wat6.t.mpertures above7 th. 100 .u' isobath ir the central 

Canary Crrentenetates the "areaO under the J nfuenenof, the She'rbade ,.
wind.' In summiier, the warm Liberian wnaters dominate Influened 
monsoon. 

3. 31OLGGICAL CHAR'ACTERISTICS OF THE I4AIN PELtAGIC SPECIES 

4 .2 , ' -, ,'::: 

3.1 Sardinella spp. 

3.1.1 Sardineila aurita' 

. Main concentr'ationsi are found at depths" 15-200 m in the northern
Sierr'a Leone waters. Fish' of 14-24 'cm, weighing 40-80 g. predomi'nate. 
Seasonal migrations have been obsorved -'Figtire 4). ' ' '' 

At ae1, this species reaches 13-14 cm, at age .2,15-19 cm,
and 16-22 cM at age 3. 50%- sexual maiturity is attained at length 13-14 cm.Spawning is'most intensive in Soptebe and Febvuary-March. 

-' 3.1.2 Sardir71ila maderensis . 

T"his species ranges .widQiy at depths of.60-75.m near the 'shores.7'
Most fish are'.13-20 cm long, sexual maturation Is at 13-14 cm and
Spawning takes: place in Jte-Augot. 

3.2 Balistes capriscus' 

In recent years, Balistes has shown great abundance in the Sherbro
statistical division (Figure) Densest concentrations occur 'at 25-30:m
depths. Fish lengths range between 12 and '38 cm, but sizes of 15-21,cm
predominate (70-190 g). Sexual maturity is reached at 19 cm. .At ages,1,22'and 3, cvorresp onding'1engtho are respectively' 17,' 24 'and 26 cm.. 

. 

" 

0 

Aj 

"1 

~ ~-~' iY' 



Thrgs' oibtton concentIrations ar fome in theo period'','pril-Qobdr'. l"Ihese are' mainly fournd at depths of 20 -80:m HjJoweer,~ 
ey ,,p ~ In ~le up Or'~m6ii-'water layer

aoeNthe'ouera @lf oreycrid 'it. l1jis se es mnovesabgh'e~~ 
,,ryseason; :F

Th'5sira, Leneai ',waters~fzX~suhr ~nayo h masvet''
distribution 6f-'Baists3 Fguemm owlW~cear saonlpttr

inthe 'umner months, cancorntra'tions'usually occu'r; North of73 N,,I
autiiiir nb tfty wo~sha mosa c d'istribution pattern adexndtir
 

,,southern' itr- on orc or southwardo ,.shrboutadhn.19 rdsI84perioa of increased: b 1 
~to tiie Liberian-borderinrrhe-summer,. '~ ~ ~ ~ 

3 Caranx spp. 

.,"'Among the Caringidae, Caranx senegal lus and C. ."rysos.,are,4'he most,~~ 
a They usually found Together and fornv'aggregations ~in' different'bundant. arc. 


~., paIts eof the~ shelf.' In' recent years, -a considerable'increae nter
 
abundance has been observed. 
 esntdr.'
 

Lengths of C. 2engaL u range between 26-32 cm, i~dghi4 00-600,g.

Sexual miaturity tis reached at 21,cm. Spawnding -is all 'year roundi'with,~~


'tw-o peak,s: May July an'd ctoberNovcmbi~r. C.' cyio is usually 30-64 01M
 
long 'weighing 
 500-1 500 ".Sexual miatur-ity is at 29 cm, most intensive,. 'sr

spwigbeing in July. '~K 

3'4 Tua 

In'purse' seine catches, the following tuna species occurred 4 

Thunnus albacares, Katsuw.onis. pelamt's, Euthynnus all eteratus~,~Auxis thazard"~~' 
and Auxis rochei. Tunas form commrcially interestinunctrTns ' 

,mainly.,above the.continertalo1PO in Febi uary 'JuneTIn"FebruayMarch,'

they are concentrated in the,~southcrn part±th'aea;an v Nrhi

April-June (Figure 6). Tuna'schools 'are usually., fished aro~uind ,t e upweling~'4
 
zones and on the boundary of warm water inf'luxes where 'suface tcperat~'es

are-26-280 C. Tunas rarely form'schools conasig~folo~seis
Usually, schools are made up of '2-4sei~o whC n one can be- , , ' 

dominant.-­

3.4.1 Thunnual'albacare5 ' 's-2 

Two sizes groups are 'found in purse-,seine cace_ 36 ad 0
170, on. The smallest size~group consists of immaturespeciio2ns'aind is­
'rr" not common in the catches, while the largorfish'aer~iature h mean 

1:~ength of immature admature' tunas are' of'the'"order of5 5c n 
11~l0-130cem respectively. 

http:shrboutadhn.19


9­

7 7A 

8.4. 2 Katsuworus pclamis­

9 2 
th~ 	

nnoiare formed in Ap ilayjA;In 	 l921984-ie eir-ng !jl4 5s _3y

5) orepnding to the. a'go f7 .2-5 ye I AG
,o nads ~aro sulyith'pre-spawi tge which could~ indicat e<that' sawnng i h- ' -Sierra Leoneani waters.v, 	 V A 	 A 4AA(AA AA7 

3 	 h .43nisale 

L.engths ;range from 35-154 cm~averaging 44.4- 4 5 .c in th atc~ P'sann nd sawaning concentrations occur 	 'Win 	Ferur-A Ei-iih~3years old 


3.4.4' Auxi'i thazard 


2-3~. predominil'te in the' catches. 

AA~AA7AAA 

I'February-Junoe, lengths and wegt nthe catches Var betw en26-49~c 0.27-2.20 kg. Mean monthly .1engths vary between 37'7 40.9 cmi,AMealweiht0.971,2 
8 kg. Tunas r carded ini February aile of smlallerA size A'-A,4AA 

7&A'A AAA~ socaughtin ar-ue.T o ­i 	 ta17ue Teobserved tuna<eagrgatins4 are manlmil
in"r.asesjfro


.4 ~ spwignditon, and the 'Proportion. of pre-spawners and spawnerskincease~f~m February toApril. At ages 1,2, 3-and 4 recorded lenths~<are, 22.9 cm, 	 '.30.4 cmi, 36.7 cmi,40.4 cmi. The bulk of the catches'consists
4'AA7
of, tunas aged 3 (50%) anid 4 (45%). ' 

4. STOCK ASSESSMENT 
A A*1 

"A4VA'Vj;.Acoustic and trawling surveys conducted in '1984 have indicated~AA''"the total 'biomass 	 that AA)A.Aof Pelagic fsery resOLurcS in Sierra Leone would be'AA2Yof ~theA order of one -million tons l/. This total would consist of about.Aj 400,000 t~of Balses, 30o,00At of Carnis 100,000t of Sardinella andAAA~200,000 t of 	oter species. 

-A> A A A 

~ . However. the limited'areas6of inetgainmae t 	ifcutt
47<:understand migration patters3, distributiLon and size of the stocks, of 'the ~A~~Sherbro division. It is recommaended that a common fishery res4 earch ~4)~'AA'4programme be established for the whole subarea and that scientific efforts.AA'4

A A ' be 'coordinated. 

'1/NoeAAor 
 th Sertra 
 Th W-kn Gruprerete tatnofuthe
 

avi a l th eh 
 dAo s A'ifo Ao io Aa s d adi 
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ex r e stoe s it ade d
e 	 dei al 
 c o n o h'sr e s
 

A A'4A)4,44) j 
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Figure I : eostrophic circullation of surface water s on the Sierra Leonean 
shelf" in tile winter periodt (15-19 February 1981). Dynamic
horizontal liner, are drawn in 10 dyn. mam. 
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Figure 2 :Geostrophic circulation of- surface waters on the Sierra Leonean
 
vJhelf in the summer period (18 July-2 August 1981). Dynamic

horizontal lines are drawn in 10 dyn. mm.
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Figure 3 
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Figure 4 :Distribution~ ol' Parin iv ita during Ihe year (1-direction 
of movement -nous .;i' of aggregat ions). 
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Figure 6 :Distribution of tunas caught with purse seines in February-
June (1-FebruarLy, 2-M~ar :h, 3-April, 4-tMay, June) 



- 24 -

Appendix 4
 

REPORT ON THE RESULTS OF FISHERY INVESTIGATIONS
 

CONDUCTED BY THE R/V EVRIKA
 

IN THE WATERS OF THE REPUBLIC OF SIERRA LEONE 

8-28 June ]984 

by 

AtlantNIRO, Ka ningrad, USSR
 

1. INTRODUCTION
 

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 previous ones, a rew item being an acoustic 
survey. Principal objectives of the survey were : otudy of hydrometeorological
conditions, ichthyofauna omposition and distr'ibution of commercial 
organismes, collection (f biological data :,n comercially ,interesting fish
 
species, estimation of aWbunduranv 
 d sono:.s K" f-;h utocks. Expedition

leader was Mr. D.G. Hourdiiie, anu gwntifz' Ktaff ronsisted of V.I. Bylin,
 
L.N. Dobysheva, M.V. homanevayu, N.A. Fmitriv, S.L. Kslachev,
F.P. Patikina, L.L. Pomensky, 1.N. 
Scrina, V.P. Shapoval and G.V. Shishkina. 
Two representatives of S:err'a WIhing Com;:any .essr'; B. Stevens and 
R. Sawyerr) participated in tho ofIast part :he Auvey. 

2. METHODOLOGY
 

2.1 Hydrometeoroogical obsorvci,nas 

Hydrometeorological data (air temperature, sea state, nebulosity,
precipitations, etc.) were recorded dai(ly at standard times (00, 06, 12 
and 18 HRS GMT). Hydrological stations followed each trawl haul over a
 
depth range of 20-500 m. At the trawlingu depth, temperature, salinity

and oxygen measurements were made. Durng hydroLogical and simultaneous 
ichthyoplankton 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 area. Samples were preserved for farther study at At]antNIRO. 



2, 2.Irawi survey,, 
During the inventory bottomtrawl ig survey-half-hour 

mad 6anga~series of~transects perpendicular to the coas'tline. The nets
" used were~1of the standar'd 'IHAKE-4M'type, and were fitted with a leaded'ground rope.HauI.s were'nade during, the daytime at depths of 15-20, 30,150, 75 '10 ,'200, '3O0and 500 tn.Towiri.velocity was 4 knots. At nighttime, 
o.ver and-outside the,shelf area one. hot.-,haul, were made witha ;pl.lagictrawl (72/308*'deign), in the: subsurfacUf 'layers in order to deptrminespecies composition and distribution pattirus of pclagio orgar =:sms.Towingvelocity was 5 knots,. ... 

Species composition arid weight was determined of the experimentalcatches. First large individual specimens were taken from the catches, which, were iei'hed and counted separately. hen a representative sample was'taken of the rest of the catch and the'rlesu ts obtained extrapolated. Lengthmeasurements and biological'analyses.followed of the major commercial orotherwise abundant species. Samples were.taken of thesc. species for laterage determination in the laboratory. All cephalopods and shrimps were
collected for identification and biological examination. 

2.3 Other observations 

During the entire survey, visual and acoustic observations were made.Acoustic observations were made 'inthe upper 300 m.water layer outsidethe shelf a'ea. The location of fish concentrations, bird flocks and seamammals was recorded during visual observations. 
. 

3. 'SURVEY RESULTS 

3.1 Hydrometeorological observations 

-1 

Bathythermograph stations and hydrological survey charts are presentedas Figures'1 and 2. The investigated area'is situated at the border of'.equatorial and marine tropical air masses. The Sierra Leonean waters arelocated in the eastern part of the subequatorial.climiatic zone where themonsoon type of atmospheric circulation prevails. . •" 

Ui .' 

The 'survey timing coincided with th-- SE monsoon. During the entireinvestigation period the weather was dull, and nebulosity ranged from 7to 10. Air temperatures varied between 25.2 and 29.11C, and reached ;.30-321C on some 'days. Temperate (force 3-4) winds of SW, W and NW direction were observed, and cloud development car be characterized as powerfulcumulus and rainy-stratified, with'heavy showers and frequent thunderstorms.Squally short­ term w inds wth,heavy preoipitatioi were accompanied.by'a ' sharpi.decrease'of 'air temperatures to 230C, and strengthening 'of',tie windto 12-15'.m/sec. During the entire investigation period the sea state'was2-3 (Beaufort scale), with'good visibility. However, visibility was 
temporarily reduced d"i-ing heavy precipittion. 

' 

.. 
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During the survey priod, the Sierra Leonean watrs comprised water
masses diffbring in temperature, salinity and chomic--; parameters (Figures 
.36).Heavy
pre. pitations, changes of temperatures and windsand the ~ e'±'ct~orv~/an~cratdd r*fioiogicai conditions.
 

part of ar unp by 

temperatues over 28 9 C and salinity of 34%o. Ohanic tropical watersnt'
 
with a aal y ofe5-re o arriving from the NW form alfonta 


I ie e ,the o ted warnd low-salinity waters with 

zei8 at BIN.The low-,s'alinity coastal waters meet with the approaching equatorial ,~oceanic wvaters arid for cle.arl~y pronounced frontal. zoneiSotofBN
 
'In' area, upwelling and sinking of~ water
they southern, part of the thio 

generate currents taking the shape 
of eddies. The oxygen content of'thcwater gradually decre~ios w.'t.h increasing depth, but along the' BIN parallel
well-oxygenated waters can be traced to the bottom at the edge of the .shelf (Figures 6 and 7). It should be noted that on the average the salinity
near the bottom is Mo higher than near the surface. 

.
 The vertical thermohaline structure show large fluctuations. Gradients

in chemical parameters are usually not observed in warm coastal waters, but
they can be found along the frontal mixing zones at ,10-40 m depths. 

3.2 Bottom trawl surveys ... 

Ichthyological sampling was done during ,th bottom travl survey and
 
the nocturnal pelagic trawling (Figures 1 anda). Over 200 fish Species

occured in the catches. A list of the main species together with their

size range and most common lengths and mean weights is given in Table 1.
 

The diversity of biotopes typical of Sierra Leonean waters as well
 
as the complex hydrological conditions arising from the monsoon rains
greatly influence the 'distribution and the abundance of the fishery resources.
 

During the inventory survey, 52 hauls were made along lo transects
 
in depth ranges oF 16-510 m. The'distribution of the Main fish species in

the catches is shown in Figure,9. Great differences in catch size and 
.
 
composition occured on different parts of the shelf. Catch volume.varied.
 
between 0.13 and 40.2 100 kg units per 30 minute haul.
 

The investigated area can be divided into three zonesdiffering in

species composition. The'first of these zones is situated In the NW part

of the area and is under the influence of the relatively cold salinewaters originating from the North. In the shallow waters of this zone, on

sandy grounds mixed with shell debris, catches ranged 
 from 0.17-0.99
 
100 kg units at depths of 17-30 m. Main species caught were young specimens.

of Decapterus punctatus, barracudas,' Balistes and juveniie Sparus
 
caeruleostictus. At depths of 30-50 m,on sandy grounds mixed with'small,
shells and rocky outcrops, catches were mostly composed of prespawning and''­
spawning specimens of Sparus ceeruleostictus, Dentex canariensis and 
 -

Lethrinus atlanticus, spent Pagellus bellottii and feeding Balistes. Catches 
. 4'. 
were of the order of 1.0-2.8 units. I'ear the continon.al slope (70-90 M), 

>w4
 

2 
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above ro hblkyandcoral grounds, particularly not far from canyons, fish
concentrations mainly ponsisted of pelai
c species au tous, of{12 22 cm length (mostly c
, landgonads Jrhmaturlstand- post 6aFifi-n), 1'rahurus Lrecac8 c of 17-20 cm, Sardinella aurita of14 an flcaterG unctatu. Th,; catch ~of these specieswsote
order of 2.5 100 kg units per haul. 

4 zendotepcmnTheanseconde zorer is the one of lowsalne warmt and homogenousnorthwest of Sherbro island, and 
. peihrsaN~wa---sy'ofwatersthiscovers the vast shallow areas and themiddle part of the shelf (20-50 depth).n Here, pre-pawr.ing and spawningconcentrations'of Alectis 
 exandrinus, 
 rachydeuterusauritus. a rcacruleostictus, Alb-ula vules, Mus-Selene
d-orselis, Ch1Q~o~~sco rys 
 uru~s
and o.Ter species were caught over sand 
 bottoms. nthe periphery of this
.zone, in its S ad SW parts where coastal and oceanic waters mix and where
sandy and silty grounds alternate, the cat-hes consisted of' Chloroscombrus,
SGalcoides, Selene, liemicaranx bicolor and Ilisha. At 75-120 
m depth,
Ientx onai an al,~a n n 
s, sea bass, sharks, especially IMustelus.
mustelus were caught. T"he coastal waters forming a front- be-tween the Guineanflwaters -from the North and lowsaline waters from, the South are of specialimportance. 1his front lias at depths of 20-30 m above the shelf' between
8a- ON and.8o30 N. Major concentrations of Dalistcs, the predominant fishspecies in the ichthyofauna of the N and central Sierra ,L1,"onean waters,occurred here. The catches of' this species reached 17 100',kg units per haul.In the areas where Balis'tcs had actually forced out all other inshore fish
species, near bottom temperatures were chaaactvrized by high temperatures 

consistedof spent fish, 14-,34 

(290C) and high oxygen content (4.8 mg/I). Dense Ballstes concentrations
cm in length, with-a ii length of 16-17 cm. 

The third 
zone is located i-nThe SE part of Sierra Leonean shelf,
where the continental shelf narrows and the upwelling and sinking of water
become more evident over the slope. In the coastal part of this zone wi'th
prevailing silt grounds Ilisha, croakers, Caleoides, And Drepane africana
predominated. At 30-40 m depth, the catchess
ofthe.e tpecies varied from1.2 to 8.2 100 kg units per haul. At 50.-90 m depths, Dentex spp., large
 
sea breams and sea bassos were most common. Catches were of the order of
1.6 100 kg units. On the continental slope (250-300 m), in the areas of,
sinking warm surface waters, large prespawning concentrations of .hairtails
of 48-60 cm length and lyrtus hololepis of 8-11of cm were recorded.these species were 32.0-40.0 100 kg units per standard haul. 

The catches 

.
 J'J....'.i
.




isabaristiosof main fishspeci 

ranges entire self'athvercthe depths of' 1975 m. Major concentrati ons,

~howcvc, b in 20-40 10).Length
arewfound North of 80N, m depths (Figure 

hwf sh inthe catch is 14-35 cm, most being 16-18 cm. Large specimensare­
cau- at: great.er depths. During the survey period allspecimens were at 'h
 
m!naturity, stages 2, 6-2. ' ­

3.3.2 Dentex angolensis
 

.,This species occurs over the entire shelf and aboveth slope at
 
depths ranging between 
50 and 300 m, mainly at 75-100 midepth. Concentratio.s 
wererecorded in the central 
part of the region, but were most abund t in
 ' 

the South (Figure 13). Lengths variedbetween 12 and 30cm, most being

18-21 cm Most of the catch .prspawning
cons sted of specimens.
 

3..-Dentex rongoensis
 

D. 22ngoenss was caught in thie central and especially in the
 
southern part of the region at depths of' 60-190 m, mostly 70-100 m (Figure

12) The length of the fish in the catches was w.1-22 cm, averaging 14-18 cm. 
A large proportion of the concentration spawned at 75-105 m. Spawning took 

A'place-mainly in the southern area. 

3.3.4 Sparus caerulcostictus
 

This species has a wide distribution within the depths of' 16-95.m..
 
Largest catches were made in'the N part of the survey;area, between 30 and
 
33 m~(Figure 13) , *where concentrations rnt" -:ted of prespawners. of 17-38nc
 
length, most being 19-22 cm. Juveniles-of 8-'L4 cm occurred at dep'ths of
 
16-20 m; in the coastal zone N of Sherbi'o Island. Suho hrr sad
 
only larger specimens were found (23-43 o utyhof7 m)Shepoawnd


concntrtios 0 mdepth, sometimes down to 70-75 m.'The"
ocurat 

majorityof. the females caught Is the S regions-were in spawning-condition,

with-gonads in stages 4-5. Females from N regions had already spawnedthe7

first portion of' their eggs, and their gonads were mostly in matuirity

'stages 6-4.
 

lA' 
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, ~~3.3.~5 'Pagllus, bellottij 	 'i 

~P. fbellottii occurs "in~small numbers, throughoutthe-aeaa 

gion at' O 75 'm,-depth (Figure 14), yiolding catches of up to'O.710kuntsper hau~l., Lengths varied 8 24 ca, mostl' 14-18 cm Me'~ "h~Z-1weand 

~specimenis, al'ready-'spent, where feeding. Ukiv~niles of 7-14 cm occurred',at
 

.336Chloroscombrus chrysurus 

Occurs. at depths of 16-50 in. Main concentrations in coastal zone A
 
t~~of Shearb'o' island and S. of it. Caug~ht individually in the N part of
 

the area. 17he majority or the specimens were in preapawning condition.
 

3.3.7 Sardincila maderensis
 

.Main concentr'ations in the' shal.low waters around Shorbro Island at 
-16-30 m depth. Small numbers were found in N and S part of the area at 20­
35 m depth, sometimes in the pelagic area above 50-65 m depth. Gonads
 

Awere 
 in stages 4, 6-4 and 6-2.
 

3.3.8 Sardinella aurita
 

This species occurs in the N part of the area, at 16-25 m depths in
the' coastal area, and in the zone above the slope at 50-95 m, mainly'above
the shelf part between 8010 and 8040'N. Catches from the coastal area 
were of specimens 6-17 cm long, and 14-21 cmn at greater depth '(predominantly
18-19 cm). At night, S. aurits of"15-20 cm can also be caught in the " 

pelagic area between '8010and 80401N. It does not form large concentrationis
 
and most specimens.wore i±mmature (stages 2,6-2).. 	 '..* . 

3.9 	Brachyetrs auritus. 
individuelly 

' 

Occurs iniiulyin the' North, and in greater numbers in the 
central and southern part.. Depth of occurence. range from 16 to 40 in.,,
Spawning concentrations were encountered in'the southern part'o 

'­

the area~ ~ 
at depths' of' 30-35 mn.Fish' lengths 'are 4-19 cm, most being 12-15 cm.S
 

3.3.10 Dete canariensis' ' ' " 
T7his species is caught in the 'depth.range of 19-75 m, mainly-in the. ' 

N part of'the area. Lengths varied from 12 to 52 cm. Juveniles of 12-20 cm­
were observed at depthsbif 19-23 a. Fish of 28-40 cm length spawned at
60775 mndepth. 	

'-­

" 



:.'3 113 Selene dorsalis ' ~ ~ ' 

c~uir-
are. ong~ ish 4-17cm''Iong were observed inthnc~coastaj. area,-at 

ocaa ~-67,mdepth,--ainly--in t,,:.eatral-and'Spr fte 
.640 mndepth.-Some 5pecimnes?f cr, length wbre,,6aght in te ~­surface layers of the shelf' '"zono7,and over the continental, slope, above I'h ore tha 1-0 .Prespawningiand spawng-ccertis"foxrnied at' 5O19*75 in'depth. Thea majority 6±f'emales had gonads'i'

maturitystages 4,'-4-5arid 6-.4.,I 

~~' 7 3.3.12 Alectis alexandrinus 

, ~ ,, ' 1 

Was fouxd onl-iii they cevnwal 'and sol r'pator''h raa.1676 in depth. Lengths in, the catch ranged' fron 9 to 65 'cm,' andI'mobt Lish,measured- 23-36 cm.-Juveniles or 9-13 cm were caught, in, theS-oo'the' area ~ 'a~st '30- 35 m-deep., Spawning fish of' 25-55 cm,'length were observed-in'the"r
~entral' area-at 16-20 m.-Spawning was also- observed at nlghtj'n~surface'
waerlyesabv of 50-65 mn. > "' -­

~depths 

3.3.13 Galeoides decadactylus 
'. 

Occurs in the shallow waters around Sherbro Island- and in'the
Southern part of the atarea 16-40 n depth. 'Fish lengths were 14-34 cm,Aand lengths or 18-30 cm dominated, Moot specimnens were in pre- or~' postspawning condition. Spawning was observed at 16-20 mndepths. 

> '1 , 3.3.14 Ilisha africana
 

This species is round, like the former species, inthe'shallow'
waters' around~Sherbro Island and in the S part of' the area at 16-40 mndepth. Fish or 12-20 cm formed dense prespawining and postspawning
concentrations.' 

3..5 Albula vulpes . 

'/1.Was caught only in the central part of' the area,Pro- an otpwigcnetain occurred at 50 m depth. 
at 16-50 mndepth.'. '1Lengths 7,, 

Thes~spciesdidnot form near bottom concentrations. At night,,relatively,,
large catches were made in the pelagic'area (70351-805'N) above_50.'175 m
 
,, depthIs.Presp Iawning spo'cimens' made up the entire catch and mneasured' 306
 

on, most being 33-42 cm ' A
 

A 14' 'P 



V 

;,,3 3. ru~7 Deaptr,puntatu 

Ccurred-near-he.bottom both-4ill-the~cat1oea- 0
 
the sheIf edeA c,5iA ',nght,f ish ,fomed. large. concejtrAtions of prespawners 

'the 
ih the.pelagic. areaK<~ ~~~~~~~~~~~ F3s eghtaio ~oo2 cm,, and -maturity~iU~ Astages .64:doinn~ted.fAltensive spawnflg.:was recorded,4n :th 'pelagici' ar'ea,~ ~ in teae'f81t-n'411 
bv 50-65 mdits. Spawneras i IeA Y5-0.'cmn. long JvnlFo -11 cm, co taedAeiVthe b~ttornin; shallowr~waters :sometimes pe'mgically above 60-75 indepths.<> A4 

2AA2A 

~3 3.18phz na ifra
 

This species occurred regularly in small. numbers in the catch over ~depths of, 16 50 in. Concentraitions were found at 1.0-30 in deth et>uid'ShcrbrqIslanrd. Lengths vaied from 1ilbl 
cm. Juveniles of 10-23AcW
occurred mainly, in 
o'

-the S area near th-ibottom at 30-36 mnand izV tiipelagic area over 58-65 midepths. On one occasion, a female of maturitystage 4, 135 cm in length and over 11 kg in weight was caught pelagically,at 80201N over a depth of more than 380 rn. 

3.3.1.9 IEpinephelus aenieu-s 
2' 

Lagb-catches of this species were recorded at- depths f -7.300:;~jIin. Fish, lengths varied between 33 Find 98 cin. A smnall. concentration ospawners of' 36-65 cn was recorded) near Shci'bro Island at depth of,50,mi 

3.3.20 PseudoLollthus spp.
 

Fish' of this family wor-e not comnmon in theccatchos. It is ofconsiderable local intportanoo in thie southern regions and around SherbroIisland, where it occurred at 16-40 indepths. Catches were composed~
of fish of 2 0-54 cm length, of which the lengths of' 31-47 cmpredominated, of~maturity stages .4 and 6-~4.
 

Lcngth-.frequcency data of ti-i main fish species are-presented in.,A>~''-Table 3. 
(~'
 

3.42
 

W>Results 
of17 pelagic hauls along AS transects in thecoeaniic,.surface
laes(540; in) oedptsof 6-2 50ishwdtelocato rao 
plgc-fislh{concentration.s (1*igures'15 and.16). Data were obtainred: oflAnthe distriboution of sz14is (Lti ~o albicancarnids, ttinas_ 

S(Auxia spp. Euthyrnus spp.), Ariomma bod n vauiesmliqai
 
Af~Aa"aswell as-Cubiceps Eaucir:adiatu s.A-A 


. 
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The den sest concentrat ~r ~ rcrdd be twe*r n''~5 '~''~~ 

above -- wi''r:S'60 'mdepths, 6at6hes were, madeof 2.5 1 00 kg units'perhour-trawling,- inait) y ti'~rig7of7pe p'nCon isar~ g-adaanij-Eaef 4
.senegallus an C. ­'' ~'.w
 

Iy'n the areas,.situatcd'.to the 'and't'the Svof this region, catches4~ were made '6o± individual feeding specimenfs of sailfish of)140-155 cnf ~"'~.2d- g5rgin, weigt.':Auxis spp. and Eut4' t eeryher
shepe
-an
~'o4above 60-1, 200 indepthsi. Catches of'th'ee~eie~wr, 
as h3igh'as,1.5 100'kigunits Iper. hour. ' , '" j 

j,.~,.. <,In addition to food fih iradiatus. 4­
' '4 , ish',-Aricomma bondi and, Cubiceps patCird3
~ were common us'in the 'catches. ;The' fomer spece asbudnithe N pats,'
 

of..4the shelf above 
 60-120. m§deptli and the r.atter. inhabited'mainily..the'central-;part of the area-above the continental slope (1,,000-2 000 depths.).
~' Catches of these 
two species were respectively 0.2-0.8 and 0.05-2.2 ' '100 kg' units "per.}haul'. ,"I' 

Length frequency percentages of' pelagic fish specieu are 
summarized in, Table 4. " , , . 

., 4 

3.5 Study of Cephalopods and Shrimps' ',. 

4 '. A total cf 29 species of cephalcopodE and 'shrimps was found, of which,<'' ' 7 shrimp species'and 4'cophalopdds.of great commergial impor~tance. None 
of the species'found formed commercially ineresting concentrations.4 

,, 

A possible e&xplanation ror -low invertebrate catches 'could be the fact that a smalleshed chafer was not inserted into the codend of' the trawl. 

'4,, ,3.5.1 Sepia spp. 

4 it was mainly' cauight in the Nipart, at depta of 17- 7 8 'mn, on sandy ground
44 mixed with shells and pebbles. Catches were recorded up to 5.1 kIg per. 44 

304 inhaul a5356 m depths (Figure 17).,In the catches South~of 
BNthspecies occurred individually. . '' 

7 ~~ At the sampled depths, cuttlefish of both sexes occurred of 11-20 
cm, Most being 12-17 cmi.Their mean weigt03k'(als5an6) 

.>"4 

Sex ratios varied wit wer (femalesdet an t :,males :0.2 ind."6'"­"'j shallow waters and' offshore, I>l:'-I at 40-60 indepth, averagin '~ -­0.41 1. "" 

Gonads, were in maturity stgs2-5. Over 61% of the, males was in2,.,.. 'spang con'dition, 'against 30%of ~ he females. Feeding citlshswr 
notsfof.ind in tho'catches (Table 71). .4 

4 
44L 

http:areas,.situatcd'.to


~ ~wq'o manl recordedin~e S'art: of h9. iirvoy.ar6ea at"15i ph eghrangeo ro 
3 -2eSudy~ -~ li -dpt .,,-ngh---~~ < i o-, 

':Illexcoindettii and Todaropsis'elna' we'u ~ oachem<~n--plagc ctcholaaove we n0catchs.tuti idiiwear bottomi "'rInbucaces 
 e ioo000gidepth' and' deeper~juenileI'hsantouhis':)-.mbu-!b ellasJuvenleO4and adul]t Stenoteu~iptr~socurd"i~vdally. (Tables 5, 6 anid 7),.' 7 
-~Short finned squids were caught~ in small numbers throughoutte 

. investigated area over-71 300 iper' depths. Catches were aI;low as,'3 5'kg-30 min. haul. Juveniles-'of 4-9 cm~length occurred " bove depths of~-- 71 105 , and mature Specimens Of all 
. 

Siz7s wer'e ,found offshre'(150-.
, 400.m) Length of shortfish-"squids varied from"4716 maeain"weighing'10.9-g. Adults of" both 
 e'shdlngsof71cmmdafor 
. m 

Smales 'being 9-13 cm, 'for f'emales 9-10 cm.6~m mds o 

Cathe 
 aso contained some juvenilos' besides adults with~goas!A
in-maturity stages 1-:
4.'4The--bulk of' specimens sampled were 2Juveniles>52%).' Among the males,- squids with gonad stages 1land 5 (29.7% and 
'~ 

42.1% respectively) prevailed,' and amng females stages I and.2 (62.5"and 27.7%). Feeding was not intensive, stomachs contained debris :oflanternfishes (Tables3 5, 6,' 7). --­
4 ~ ''' 

Todaropsis eblane wore found individually, of lengths 4-15 cm.4These 4,
squids were mostly in matur~ity stage I (tables 5,, 6 and 
~~ 

7). ' 

3.5.3 Shrimps 

' 4'' 

18spcisofships were 
ii'4 

recorded during the1 bottomfltrawlof' which Penaeus notialis was the most common. survey," 4 ' ,These large' shrimps,were'
c~--~~aught on s;ilty and silty-sandy grounds with a 
depth4 range of 32-.54:cm ' ,---4 
''' 

of Sherbro Island.' Specimens of 8.5-17.5 cm occu~rred in the-catches-Me4an>,4'lengths of males and females 
were 11.1 arid 13.7 cm respectively.Duringthe,~..
survey period, most shrimps, had already spawned and'were in gonad 'sta'ge 2'
-(60.0%), but 22% of large females had prsann oas h hip'i
not feed intensively dur'ing the survey period.'<'<-
 . y ir 
-The shrimp Aitu neausoccurred abovel[theU
'near the Sulima River -estuary *,t4(_.0 

cnietl-slope'''' j~ 4ets' h ac'o ti species4-4 '"4"44- , taken.lwith non-specialized gears was 2.3 ikg Per '30 min. haul..Shrimp lengths ~< 4were'10.5-16.5 cm,

'4 

4~~t~hesconta ned'only females, -55% of 
the mode being 12.5-13.45.cm.' Mean we~ight, was 3l','9.'4.whiichi hadipr,'pwaggnd


caryig9perrnatophores (Tables 5 and 
dwr 

8)., Individk eien'o.'4'r Plesiopn j "edwardsianus of l5-If cm1-A.~'artennatus'( ' length we. a' obse'rved in Qatohe aof"b e 5 a n d 8) ''"> 044~
" ',~ , 4 ' " " 4 ' - '' 

http:12.5-13.45.cm
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3.6 Further observations
 

Visual and acoustic observations were recorded during the entire 
survey period in Sierra Leonean waters. Visually were observed in the
 
N part of the area Large concentrations of dolphin,, and surface
 
swimming fish, probably small tunas. Also in the N area, considerable
 
concentrations of Dalistus were observed acoustically in shallow waters.
 
Visual and acoustic exploration for Sardinella was not successful. Results
 
of these observations are presented in Figureld.
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Table 3 : Main species in the Sierra Leonean waters, their size and weights
 

Scientific navies 

Ilisha africana 


Brachydeuterus aurLI;us 


Galcoides decadactylus 


Pseudotol i thus app. 

'par,.; caferulcostLctus 

Baj istes capriscus 


Dentex angolens s 


Dentex congcl1(m-ii 


Lethrinus atlanticus 


Sphyraena afra 


Epinephelus aeneus 


Sardine]]a aurita 

Sardinella maderensis 


Ariomma bondi 


Chloroscombrus chrysurus 


Trichiurus lept urus 

Caranx crysos 


Selene dorsalis 


Auxis rochei 


Lengths 

Range 

8-20 


4-19 


13-34 


20-83 


JL-40 


14-36 


12-30 


10-22 


20-34 


]6-111 

34-65 

14-18 


12-25 


8-15 


10-22 


15-60 


28-68 


8-29 


21-36 


(cm), 

Average Mean weight 

13-15 29.0 

14-15 35.5 

23-25 354.9 

30-45 592.9 

17-19 411.7 

27-30 

16-18 150.5 

18-21 156.9 

15-16 89.0 

26-27 402.5 

30-40 124.8 

('41-42 1396.'0 

45-47 

16 57.3 

17-19 79.3 

12-13 34.2 

16-17 72.3 

( 30 65.0 

50-55 

30-35 930.0 

21-23 169.0 

24-26 280.0 
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Table 2 : 	List of' spe;ies groupings corresponding to symbols in Figure 9.

Names are those used in 
AO Species Identification Sheets for
 
CECAF area.
 

1 , Balistes .capriscus i00, 1J..teruccius polli 60% 
2. 3a1ixteS apriscuo 94.Dentex conoensis 80%
 
3. Chlorophthalmus a:!anticus 5C4 
 Dentex -ngolenls 15% 

Cyttus hololepis 2% 15.Cyttus hololepis 65% 
Synagrops microie:i3 10% T-ichiurus lepturus25% 

4. Sparus caeruleostictus 40% 16.Dentex angolensis 60% 
Dentex canariensi3 30,% Dentex congoensis 3o%
Le thrLnus atlanticus -VA I ... 

.... ....... culata 10%
 
5. Boops boops 
 60, 17,Dentex congoensis 90% 

Trachurus trecae 15% Lentex angolensis 10% 
Decapterus punctatus 15% 18.Selene dorsalis .20-80%
 
Sardinella aurita 
 5% 
 Dentex an olensis 20%
 

6o Ariomma bondi 
 901 Dentex ongoensislo-50% 
Smari macrophtlaz=us 
 5% 19.Lentex angolensis 50%
 

7. Decapterus punctatus 10-30%
 
Sphyraena afra 25%
 

,Spairus caeruleostictus 15-20% 
Balistea capriscus 10-20% 

8. Alectis alexandrinus 20-50%
 
Zparus caoruleostictus 20-30%
 
Albula vulpes 10-40% 
LethrLnus atlanticus 25%
 

9. Caleoides decadactylus 45%
 
Chloroscombrus chrysuruz 10%
 

1O.Chloroscombris chrysurus 40%
 
Selene dorsalis 	 10%
 
Hemicaranx bicolor 20% 

11.Brachydeuterus auritus 40%
 
'Drepane africana 
 20%
 
Ilisha africana 
 20% 
Galeoides decadactylus 10% 

12.Trichiurus lepturus 100% 
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Table 3 Length frequency of main fish speciec (%) from the data
 

of bottom trawling survey.
-.
-pos ------- - - - - - - -- --- --­ - - - - . .- . -..Specis~-~-
 -. Length, cm
Spce - - - - - ---------------------------------
-
 -
l i sh a r7 8 - - r() TI 12 113 -14- - -1- - - - - -----­- - --- - . T G IC '. TO Tk
africana af i n I.,; 2,6 5,2 4,4 9,9 iG,0 6 ,2,4 T ,,,8 9,9 p,- 4,0 2,.1 r, I-­
aur l S,s
Brdydeuterus 0,3 2,1 9,2 7,4 ,,4 2.7 t,8 6,6 12,2 . -,,2 -, , " 


ecadac vluS 

1-,2 , . 2,1, TI ; ,: 

Selenies

dorsalis 0,6 0, it )," ,70,2 5,0 6,9 3,2 7.T 0C, C ,3Ti'%A hurus 

,; ' ,
 
D ca pt r s'"

Puna ils 0",2 0,3 TA 1,0 3,2 10,5 7,7 TO 5 13,0 I,17 7,7 5,2 - E, 

". 
', , , 

Cara x
 
crysos
eaeruleostictusSparus


0,3 4,9 4,6 2,, 2,,4 2,6 5, 5,c 4,T

Pa 11Us bellottii 
 1,2 3,3 ,1,9 2,9 0,9 0.,- C.5 1:i,4 20,C 1,,. ]0,3 ',0 ,1 ... 

capriscus
 

neMna 
0,8 10,4 22,2 13,1 ,9 3 ,C1,4 .1,2ngoensis :j,


0,9 1,7 4,0
Dentes 3,9 4,9 8,C -4,3 13,9 15,1 11,511,3 , ,

canAriensis ­

1,1 3. 113C8 , , 



Table 3 (continued) 

Species -----------------
22 23 

frcana 
;r, eut 

24 25 26 27 28 
Lenth 

29 30 
cm 

31 32 33 34 35 36 37 38 39of40 .t 

-

_ 

5ru4 

lca qC Y 
elenelorsalis 

3," 
15,G 

7,4 

10,7 
8,0 F,O 4,9 I0,4 4,9 9,2 5,5 

10,0 5,4 2,7 1,3 0,7 0,2 

4,3 6,2 2,4 1,8 
CO 3.9, 
10,J 

100 P11 
.'"(. 9:ateruo 

uril a t u s 
1001 0 

T 
c 
" 

a 
Parusas 

Ilotii 

apriscus 

actylopterus 

5,7 

1,2 

2,1 

.5,5 

3,2 

0,9 

I,G 

GF 

2,5 3,6 3,8 

0,2 

2,0 1,2 1,2 
6,0 3,8 2,5 

4,75,2 4,6 5,5 3,8 

0,7 0,9 0,5 0,1 
2,2 1,4 0,3 0,5 

4,7 I6,5 44,? 21,22,8 3,G 3,7 2,6 

0,3 0,3 0,1 0,2 
- 0,3 -

7-0
2,6 

0,3 
-

1,6 

0,3 

-

1,2
1,4 0,5 C,4.0,8 

C3 

100 PT-
ICO ,7 

TOO 44'7
100 T4r 

100 3.F5 
e~n to xngolenals 8 
,r0eno 3 3,3 

3,7 

3,3 
1,4 1,5 0,5 
1,1-4,4 3,3 

0,5 0,4 0,2 0,2 
5,6 3,3 3,3 3,3 6,8 4,4 4,4 - 2,2 - 5,6 -

-100 IO 
2,2 2,2 5,6 

1.; - .0 
~ -. 5Z -5 

. .1 -..0: 



- -

Table 3 (continued)
 

Speoes ....... .- - - ­fI ........ 13 14I 15 117 _1 
- - ­12 

19 20 21 2? 23
Dentex congcensas 0,3 1,6 3,8 8,8 15,2 17,8 21,7 15,5 9.0 4,2 1,6 0,3 0,2
 
atlantlcus 

Lethrinua 0,5 3,6 28,0 39,3 25,0 3,1 0,5
atlant-


cus
 

Sard inella 
 5, 1,7 0 ,.,82 

Sardinella aurita- - 1,4 8,8 27,8 19A 25,0 


0,9 54,8 31,5 1,4 
6,9 6.0 2,8 0,5
1,4 

Ariomma 
bondi 2,6 10,6 4,5 4,5 25,6 40,2 9,4 2.6
Chloroaccmbrus 

",3,9chryauru0 


- - 0.9 3,9 13,7 19,2 25,3 18,1 10,5 5,6 2. 0,3
 

seisLength.-- ~c -4- --o -- m - -­2425 chrys-u-26 -"27 28 - ---- -S 2930 0,- - - ­31 32 -33 --.34 35t7841
•~ ~~~~. . - . . . ... o. . .tG37
38 39 40 41 %' Bp.
 

Chloroph~halmus
 
at antic sLethrinue 4,5 
7,4 14,8 14,8 13.6 11,9 14,8 I0,
atdanticu aO 62 23
6, 23 0,6 06100
,60.
 
a-dinella - 0,5 100 176

Sardinella
maderensis


100 2[r
 
aurita

Ariomma boncii To0o
Chlorosc. 0,2 


yE-'-
--­

- - - 100 2C 
- - - -



-- -- ------------ -------- --- -- -- ---- ---

Table 3 (continued)
 

Specie--Length, cm 
p------------------------------------------------ ----- --- -- -- -- -- -­

- ------ 2_ _2 22 23 24 _ 25 _ 26 27 _ 28 29 30 31 32 33 34 35 36 31 

Alectis 0,3 - 0,3 2,6 4,6 4,2 2,6 3,2 3,2 5,3 8,6 9,2 9,6 5,6 5,6 6,7 3,6 2,6 
Epinepheluxaeneus 2,8 - 2,8 -

Length, cm - - - --- M6-
Speies -- - -- --- -- -- ----- - - ­ - - - - - - - - - - tal, ofSpecies _ 39 40 41 2 43 44 45 46 47 48 49 50 5 52 53 54 55 56-65 1%-p. f 

Alectis 
alexandrinus 2,6 2,8 4,2 2,1 2,6 1,4 0,7 1,1 1I 0,7 0,7 - (,'7 0,30 

Epinephelus
 
aeneus 8,3 - 5,6 8,3 8,3 5,6 5,6 8,3 5,5 8,3 5,5 2,8 2,8 2,8 2,8 - 2,8 2,8 5,5 2,8 100 36 

~~~~~----------- ----------



Table 4 Length frequency of pelagic fish specie () from 

the data of tihe pelagic 

S e -.. .- Length, cm
Species -2 - 4 6 - 12 13 14 15 16 7 I- 19-2 2
 

Auxis rochei
 
U.2
 

Ariomma bondi uZ 0,4 0,8 13,5 36,U 26.2 14,4 7,3 0,C

Parcubiceps
mutiquais 
 1,4 8,2 8,2 3T,6 3',0 8,2 5,h
 

Gubif'Pua. 0,1 1,2 1,A 4,4 ,3 35,0 A5,- 5, 0,1 

Sardinella aurita 
 T,2 6,3 23,0 42,2 23,4 3,'",

Selar
 
cr-,uminopii thalmus 
 3,C 12,-i 1i,, l 

Species 2_t23 24 25 26 "."':Total No
 
-......
- . 30 31 32 33 34 35 36 % spAuxis . .
 
rochei 0,2 2,0 13,6 36,3 : 13,R 2,2
I0,0 4,5 2,2 1,0 !-,f;",6 4 0,3 0,3 100 ,.:.Caranx 
 3 : - 1
 
senegalus 5, 6 37,7 [9,5 2:,g 6,5 NO

Ariomma bondi. 
Paracubiceps
 
multisquai4s 
 Ibu W iCubiceps
 
pauciradiatus 100 Wi
 
Sardinella aurita 
 100 252
 
Selar 7,8 ,2 2-(), 30,0 8,3 
 100 13
u_eno2hth. J0-


- -3 



------------------------------------------- ----------------------------- 

--- --- --- -- --- ---- ---
------------------------------------------------------------------------------------------

Table 4 (continued)
 

- -Lenp -- --Species ­
29 30 3131 32 _ 33 34 35 3G 3 39 40 IT 42 434445" 

9,7 11,4 7,9 5,3 2,5 3,8 2,5 - 1,8 - j,3
Caranx 0,2 0,2 2,9 7,9 11,2 13,0 11,4
Cry sos 1 , 1 4 - -,3 , , , , 

' 4, '19. 119q 50 51 5 0 . . . -length,_. Cm4~ ~r -5~ -~- C.3T7. cta!,of s-3-~- 5-;- Tot al , 
_0 , - L I... .. . .
 - 0,2 -000,2 - 0,6 ,0 0,2 0,6 ,0 1,0 0,6 ­ 63 



------- 

- -

- - -- - -- - - -- - - - - - - - - - - - - -- -

TablE 5 Most zomnon lengths and weights f main spezie 7,f Itbrates 
(shrimps*, squids and cuttlefish) in catches taken with bottom
 
and midwater trawls in the Sierra Leonean zone. ARV "Ev-rika, 8-27 June 1984. 

Scientific
 

- - - - - - -e---- - - Length, c a Weight, kgB: tt wtrawl 

-

,,
,-.. 1LaB12, 

0- T7,0
h___Dr
the To U. 

5,C C 0.C"o--O,TlCx coirlder 
5,G-T," 

eblanae , , o n ,. i,1!mo 

,0-B, 0 O, 0 -0,CI., 

Aristous ntcrinatus 
idwater trawl 


Ljiquid sj T2,5-14;O 
Thv13n tpztvII rhombus
 
Stenoteuthis pteropus 


8,O-10,0 0,09-0, 
. 3i
 
- - - - - - - - - - ----8,0-I ,0;22,0 0,0R- ,b ;0,3-,
 

*SbhrimP 1E'ngth was measured from orbit to telson 

2 



- - - -

Table 6: Length frequenoes of main cephalopod species from the catches of bottom
 

and pelagic trawls taken in Sierra Leone waters, RV "Evrika".
 

Scientific - - -th 
name -­4 5 '7 8 9 0OII 112 Length, cm13 T4 T5 IC 17 7Q T" 20 

--------------------­
21 23 

o­
tal ,of 

-- -2-.... 2--23 2-4 0 2C- 2T % sp. 

"epIR
offjcl-na~is
:en.t8a . - .. . . . .- 4,8 12 

Bottom trawl 
1,, TV 31,7 14,3 9,5 1,6

-,'C 
C,3 1,6 

k , 
b,;'th1 o I "',T 1r4-- , 1 13.I [0 

n posi 

Iv" 
Pod[ , 

, 
- 37,5 i , 5 -

2,, 5,f 
,5 

3,4 1,2 0 4 
_ 12,5 

[00 4 5 
100 P 

t,.i th111 W-dwater trawl 1.00 , 
- 4 ! . ..3 13 ,471-73):t 0notuti s 


;I '
 
.tcropinu (-,9 1'%,5 :i 1'3 3,5 5,2 5,2 1,7 1,7 - !,78,6 0e, 

- -
 -




- -
--- - -

-----

Table 7 State of gonads in most abundant species of invertebrates in bottom
 
and midwater trawl catches from Sierra Leone waters, RV "Evrika",
 

8-27 June, 1984.
 

Species Maturity stages of female gonadm, % . . . . . . ...
 

- - - -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 - - - - - - - - - - -- -T o -ta - -l,- -
Cuttlefish 
 Bottom trawi
 
,pia officinalls 
 - 50, 0 5, T ,,,20 0 1
00 1-0 

$C1! betheloti 11,2 33,3 33,3 22,2
 
Squids 

TIlex ccineti 
 62,5 27,7 

0 
,0,'5,3 . 

-100 TIDTodarop fl
3 eblanae 83,3 
1,8 

- - TO6 


Shrimps
 
r'--me 3 r., tialis 9,6 60,6 4,8 22,1 2,9 Too 
Arlotcug ntennatua - 21,3 ,5 55,3 14,9 00 47 
Suds 
 Midwater trawl
 

Thys-noteuthls rhombus 
 100,0 ­ 100 1 
Stenoteuthinpteropus 40,0 6,7 ­ 13,3 40,0 100 15
 



Table 8 : Length frequenceas of main shrimp* spocies in bottom trawl catchas 
from Sierra Leone waters, RV "Evrika-. 

LpciesLngth, mm 
- - To- No.
- - -tal,
85 £0 95 IOQ 105 110 115 T20 T: 13 -. 7 

of 
135 T40 411 5 

f'Pfl8OU~'I 405 (T'.39T ~ _~ )) 150 

notialis , 4T, J*U , 2 5 ,0 5Arlstetin 0,4.2,5 300 0,Is ]c 2(
ntennatus 2,1 ,5 - ,3 4, C,5.5 4,4- , 4,3 4,3 ]00 ,17 

Shrimp length was measured from orbit to telson 
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Figure 2 	 Map of station3 occupied during the combined hydrological, ichthyoplankto and pelagic trawl 
survey, 21-27 June, 1984. j hydrological and ichthyoplankton stations, trawlings7pelagic 
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Figure-e Distribution of oxygen oontent in the surface layer, 21-27 June, 1984. 
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tigure 7 : Distribution of oxygen (rg/) in the near-bottom layer, 8-22 June, 1984. 
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,Figure 8 Distribution of~salinity ±n the near-bottom layer, 8-22 June, 1984. 
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Figure 12 :.Distribution of Dentex con~oensie (Syuibols see in Figure 10} 
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Figure 15 :Distribution of mai. pelagic fish species (pelaic trawlings) A - Istophorus 

,abicans , B - Cubiceps sp., Ariomma s .*..* , C - Carsanx sp. 
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Figure .18 Results of visual an~d acoustic exploration in Sierra Leone waters, 7-27 June, 1984. 
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Table I : Characteristics and geographical distribution (1981) 
of the Sierra Leonian artisanal fishing gears
 

Ring net 
 Drift net 
 Set net Beach seines
 
Length (ydG) 


Depth (yds) 


Mesh. (cM) 

Effective period 


DISTRICT 


KAMBIA 


P. LOKO 


W. AREA 

4OYAMBA 


BONTHE 


PjEHUN(*) 


TOTAL 


2200-1200 


12-24 


3-5 

late neap 


early spring 


Castnet 


198 


289 


54 

63 


439 


49 


1,092 


Fingnet 


125 


235 


414 


172 


61 


7 


1,014 


100-600 


4-8 


3-5 


estuiary 


Driftnet 


172 


601 


453 


359 


976 


28 


2,589 


100-600 


4-6 


5-9
 

rainy season 

early dry season 

Setnet 


123 


327 


92 


296 


1,125 


343 


2,304 


wings:200-400 ; mouth:6-12 ; bag:10-12 

winZs:6 ; mcuth:6-8 ; bag width:2-8 

lead rope : 400-2000 yds
 

Beach seine 
 Hook and line TOTAL
 

8 
 775 
83 
 258 1,793
 

32 44. 1,428
 

93 
 91 1,074 
25 694 3,318
 

10 
 75 512
 
261 1,700 8,960
 

(*) Under inland fisheries administration
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Table 2 : 	 Total number of artisanal fishing canoes and types of boat by 

district in 1981 

1974 : 6,150 	 1978 : 6,818 

.1975 : 6,382 	 1979 : 6,896
 

1976 : 6,334 	 1980 : 6,998 

1977 : 6,730 	 1981 : 7,090 

District IU 1-3 3-5 GAIMA BM2EFITST ST 	 OTIMH TOTAL % 

KAIMIA 10 334 195 30 0 39 608 8.6 
PORT LOKO 58 895 346 8 0 34 1,341 18,9 
W. AREA 207 590 
 292 126 13 0 1,228 17.39 
MOYADMA 19 213390 108 0 14 744 10.5 
BONTHE 50 2,517 237 12 0 0 2,816 39.7
 

PUJEWUu (*) 10 300 43 0 0 	 0 353 5.00 

TOTAL 354 5,026 
 1,326 284 13 87 7,090 

% 5.0 70.9 18.7 4.0 0.2 1.2 

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

District Full time Part time TOTAL %
 

KAMBIA 1,745 321 2,066 11.50
 

PCRT LOIKO 3,449 794 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 

PUJEUN (*) 596 130 726 4.04 

TOTAL 15,581 2,384 17,965 

Engines by district a 

%engines %motorisation 
KAMBIA 145 21.4 23.9
 

PCRT LOFO 198 29.2 14.8 

W. AREA 221 32.6 18.0 

MOYA BA 104 15.4 14.0 

DONTHE 9 1.3 0.3 

PUJ .)N 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 

-

Sardinella spp. 
Ethmalosa 

Other olupeidae
(Ilisha africana) 

Elopidae (2 spp.) 
Albulidae (A. vulpes) 

Carangidae 

Chloroscombrus(Trachinotus goreensis)
chbrsurus 

Selene dorsalis 
TOTAL PELAGIC CATCH 
TOTAL ARTISANAL CATCH 
NATI0NAL Ih T IAL CATCH 

INLAND CATCH 

TOTAL NATONAL CATCH 

22764 

2174 

1000* 

25938 

43129 

2918 

1000* 

47047 

22700 

15100 

37800 

52669 

2864 

1000* 

56533 

.23040 

15360 

38400 

59456 

3065 

1000* 

63521 

23800 
15300 

39100 

61945 
1751 

1100* 

64796 

24500 
15300 

230 

246 

618 

40894 

50275 
2417 

1100* 

52792 

10662 
13952 

428 

474 

599 

31125 

46772 
4680 

1200* 

52652 

6920 

19600 

2697 

254 

116 

29587 

41881 
669 

2500* 

50080 

7935 

21860 

783 

155 

156 

30889 

45166 
1071 

11355 

57592 

8922 

16865 

827 

-

26 

26640 

31554 
1668 

14982 

48204 

10651 

16142 

507 

5 

9 

27314 

31554 
1668 

14982* 

48204 

34616 
1938 

16480* 

53034 

3161 , 

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

artisanal fisherj
 

Effort in number of trips 

District 1978 1979 -19.-0 1981 1982 1983 

KAMBIA catch ... 1,259 
effort 21,- 6 

15,781 

PORT LOKO catch 2,780 

effort 12,50 47,971 
W. AREA catch 7,428 9,170 9,889 

effort 27,598 33,261 42,165 37,332 
MOYAM!A catch 7,924 

effort 26,685 19,494 
BONTHE catch 5,462 

effort 30,801 30,145 
TOTAL catch 27,314 

effort 154,003 150,723 



Tables 6.1-6.5 : USM catches and efforts in tbe Sherbro area by vessei size and gears used 

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

1,982/month J F 14 A 11 i S 0 N D TCTAL 

Hours fished 

Day' fished 

ays on rm-nds 

... 

Tsachuir opp. 

Car-'- -pp.-

Srdhinep]n spp. 

.573 
4 1 

49 

t.862 

233 

4 

474 

47 

4 

4 

16i 

149 

R) 
74 

92 

922 

29 

17 

-608 

119 

145 

1)46 

33 
40 

Source : STAT ,VNT 34 b 



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

1982/month 

Hours fished 

Ihys fished 

Days on grounds 

TOTAL CATCH 

Brackydeuterus 

Balistes 

J 

1749 

98 

166 

717 

164 

F 

1356 

81 

150 

556 

60 

15 

x 

3283 

179 

222 

1576 

150 

24 

A 

4762 

245 

279 

1619 

457 

43 

3430 

180 

307 

1475 

296 

68 

j 

2367 

140 

214 

1136 

339 

81 

2148 

119 

157 

752 

t2 

A 

1320 

87 

16 

594 

27 

S 

1158 

68 

86 

498 

45 

0 

776 

44 

35 

435 

222 

N 

49 

3 

6 

46 

17 

D 

0 

0 

0 

0 

0 

TOTAL 

22,398 

1,244 

1,788 

9,404 

1,859 

Trachurus opp. 

Caranx spp. 

Sardinella pp. 

45 

240 

2 

134 

43 

18 

624 

28 

127 

138 

57 

74 

129 

34 

122 

2C 4 

836 

6A 41 

6 19 

231 

i,258 

467 

Source : Statlant 34 b 



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

1982/month J F x A x J J) A S 0 N D TOTAL 

Hours fished 2713 3624 4814 6171 5918 5185 4859 2874 2172 1091 2640 3811 45872 
Days fished 172 222 277 346 358 320 295 193 141 71 135 239 2769 

Days on grounds 227 296 341 376 441 510 385 261 157 104 178 270 3546 

TOTAL CATCH 417 597 196 864 1022 1179 977 754 680 319 641 1029 9275 

Brachydeuterus 48 124 124 206 189 277 90 106 135 9.5 162 190 1746 

Balistes 8 114 182 50 159 128 392 168 78 1279 

Trachurmu spp. 13 13 13 31 30 35 1 50 11- 299 

Caiznx spp. 15 64 65 39 - 45 53 5 39 13 19 443 

Sardinella app. 1 8 7 3 6 5 9 13 17 69 

Source : Statlant 34 b 



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

1982/month 

Number of sets 

Days fished 

DayZon P-cands 

TOTAL CATCH 

Brachydeuterus 

Balistes 

Trachurus spp. 

Cararn spp. 
Sardinella spp. 

J 

243 

161 

245 

2892 

565 

12 

6 
2100 

p 

206 

160 

240 

2998 

581 

47 

498 

116 
1388 

250 

178 

251 

4996 

753 

26 

114 

66 
7E 

A 

524 

34 

451 

6190 

850 

122 

61 
4673 

446 

334 

515 

5295 

723 

53 

7 
4290 

504 

360 

537 

6-, 9 

859 

30 

151 
5 69 

JjJ 

443 

3,7 

5f,3 

5435 
465 

10 

46 
4737 

A 

20 

162 

312 

3247 

49 

12 

L,-35 

S 

109 

82 

109 

516 

322 

0 

165 

122 

147 

839 
230 

540 

N 

120 

96 

147 

718 
220 

12 

276 

D 

38 

11 

23 

188 
0 

50303 

TOTAL 

3255 

2337 

3480 

39913 
C7O5915 

73 

863 

783. 

Source : Statlant _34 b 



Table 6.5 : Research vessel catches, USS 

1982/month J F M A M J Ji A S 0 N D TOTAL 

TOTAL CATCVH 108 64 44 
 20 
 236
 

Sphyraena 
 3 
 3
 

Brchydeuterus 5 
 5
 

Chloros cocbru 6 
 6
 

Sardinella spp. 108 50 44 20 
 222
 

Scizrce : Statlant 34 b 



T bles 7.1-7.6 : USSR catches and effort in the Sherbro area by vessel size and gears used in 1983 

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

1983/month J F M A 1.1 J J1 A S 0 N D TOTAL 

Hours fished 496 
 185 
 36 1344 851
 
lays fished 30 
 14 
 2 10 56
 
Dys on grounds 30 20 
 4 10 64
 
TOTAL CATCH 342 132 
 150 838 1462
 
Brachydeuterus 24 


24
 
Trachuruc spp. 2 19 


21
 
Caranx app. 218 
 24 
 102 344
 
Sardirella pp. 9 


9
 
Balistes 

134 .-695 838
 

Source : Statlant 34 b
 



Table 7.2 : Bottom trawl catches and effort, 100-149.9 CRT 

1983/month 

Hours fished 

Days fished 

Day on grounds 

TOTAL CATCH 

Balistes 

Trachurus spp. 

caranx spp. 

J 

395 

26 

28 

80 

21 

5 

F 

1207 

85 

197 

439 

127 

28 

M 

1568 

104 

149 

622 

52 

239 

47 

A x 

987 
59 

84 

12 

155 

141 

J Ji A S 0 N D TOTAL 

4157274 

458 

1553 

207 

r28 

80 

Source : Statlant 34 b 



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

1983/month 

Hours fished 


Days fished 


Dys on ./rounds 

TOTAi CATCH 

Bra',.iyeuter us 

Trach ..s app. 

Caran spp. 

Sardinella spp. 
Scomber oaponicus 

J F M A J 

2780 2074 4725 4886 4934 5995 
187 136 329 331 362 366 

261 200 361 366 409 390 
820 712 1734 !443 1535 1274 
86 98 94 92 108 87 

232 64 926 677 79S 653 
32 42 45 43 55 32 
53 49 56 62 54 35 

14 7 
7 1 

J1 

5155 

329 


373 

1607 

34 

!051 

12 


25 

A 

4547 

299 


$27 

2322 

3 


16-. 


2 

S 

3937 


299 


335 

2008 

24 

1 20 

-12 

0 

4952 


295 


326 

12_:8 
16 


S16 

8 


N 

20P4 


128 


174 


792 
33 

40 

15 


D TOTAL 

3621 49590
 

202 3263
 

242 3764 

869 16354
33 732 

5-04 9220
 

274
 

297 

222 
8 

Source ; Statla~nt 34 b 



Table 7.4 t Parse seine catches and effort, 100-149.9 GRT 

1983/month J "F K A x J. Ji A S 0 N D -TOTAL 

Nvmber of sets 

]D3a fished 

Days on grounds 

TOTAL CATCH 

Caranx spp. 

Sardinella Rpp. 

Scomber japonicus 

27 

29 

50 

48 

68 

43 

62 

183 

494 

339 

434 

8295 

47 

6823 

12 

264 

193 

285 

3934 

139 

3240 

17 

507 

389 

546 

5747 

107 

4051 

279 

210 

284 

2777 

2481 

238 

167 

228 

3008 

2794 

83 

58 

87 

1490 

884 

1960 

1428 

1976 

25482 

293 

20273 

29 1 

Source : Statlnt 34 b 

-J 

I 



Table 7.5 : Purse seine catches and effort, 50-99.0 (IRT 

1983/month 

Nmbers of sets 

Days fihed 

IDys on grounds 

TOTAL CATCH 

Brachbydeuterus 

Trachurus spp. 

Caranx spp. 

Sardinella spp. 
Scomber japonicus 

J F M A 

115 

66 

76 

1886 

57 

207 

1607 

M 

148 

111 

145 

2438 

108 

1723 
12 

171 

129 

149 

1972 

104 

83 

1699 

i. I 

96 

79 

109 

951 

55 

810 

A 

112 

78 

100 

1306 

15 

14 

1277 

S 

122 

79 

101 

187 

1139 

0 

179 

98 

138 

1094 

16 

1040 

N 

261 

111 

148 

758 

21 

42 

638 
18 

107 

79 

110 

815 

3 

11 

750 

TOTAL 

1311 

830 

1076 

12407. 

230 

78 

428 

10603 
30 

Source : Statlant 34 b 



1 ble 7.6 : Research vessels catches, US 

1983/month J F M A M J Ji A S 0 N D TOTAL 
TOTAL CATCH 40 22 69 10 37 57 228 3i9 262 145 -1189 

Brachydeuterus 11 11 13 8 43 

Balistes 18 9 37 4 37 57 101 171 109 57 600 

Trachurus spp. 10 5 13 6 5 39 

Caran app. 8 4 14 6 9 2 43 
0 

Sou~rce :statlant 34 b 
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Oture 1 :Annual total contribution of pelagic fish to the total fish catch
 
in Sierra Leone, 1972-].82
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Figure 2 	 Percentage contribution of Sardinella spp. and Carangids to the annual
 
pelagic catch in Sierra Leone, 1972-1982
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Figure 3 Total catch of Sardinell! spp. (in tons)
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Figure 4 Percentage distribution of Sardinella catch by country
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Figure 5 Total catches of Carangids (in tons)
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Figure 6 Percentage distribUtion of'Carangid catches by country 
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Figure 7 USSR purse seine (PS4 + PS5) catches of Sardinelli :m'.
 
T x1 3 and total catch, 1979-1983
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Figure 8 
 Effort leve]s of PS4 and PS5 vessels, 1979-3983
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Figure 9 : Catch rates (C in tons, of PS4 and PS5 seiners combined
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