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With financial assistance from Denmark and Norway, and in
collaboration with the Peoples Republic of Benin, the Fisheries
Department of FAO is implementing in West Africa a programme of
small scale fisheries development, commonly called the IDAF
Project. This programme is based upon an integrated approach,
involving production, processing and marketing of fish, and
related activities ; it also involves an active participation of
the target fishing communities.

' This report i3 a worVing paper and the conclusions and
recommendations are those considered appropriate at the time of
preparation, The working papers have not necessarily been cleared
for publication by the government Cs) concerned nor by FAO. They
may be modified in the light of further knowledge gained at
subsequent stages of the Prolec:t and issued later in other
series.

The designatiomi employed and the presentation oi material
do not imply.the expression of any opin ion on the part of FAO or
a financing agency concerning the legal status of any country or
territory, city or area, or concerning the determination of its
frontiers or boundaries,
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A previous meeting on thia .:5ubiect was organised by the IDAF
Project at Freetown, Sicrta Leonc, on 15-18 November .1986. The
report was issued as IDAF/WP/17.
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The meeting was opened ny Mr Gflberz r,1unsah, Direr,:korof Fisheries in i:he tlinistry of Rural Development and
Cooperative Action of the Peoples Ropuhlle of Henin. He
welcomed pa4'ticipants toC.:otonnu, and appreciated the
importanoe that was being given to the mattorn under
discussion.

It was agreed that Dr Gordon Ghevefi he the charman, as
be had ohaired an earlier meeting of a qimilar nature in
Freetown in November 19E16. This ad hoc meetlny, wao a
followup to the Freetown meeting,

The 616MRI1 uf the parlicipanto are presented in Appendix.
en d the agenda i9 given in Appendix 2,

P.-wrt I eìsei anci Nrqort.i_onDevelopme

el and improvements in Slnrra_Loone.

This session was begun by Mx. Taylor Co-ganager oiF the
Project for Tntegrated Development of Ruval Fiehing
Villages, Ghenge Region, Fiepro Leone. ft we1 explained that
the fleet operating in vr Leone ilould be cakegoria2ed as:

Kru canoes, usoolly 1 moo operated, 3-6 m Iona with
0.6 m beam, dug-out powered by paddle and sail ;moan
fishing meihods are lines and gilt nots.
Standnrd 1-3 wan t:annes 6-7 m 'long wEth 1.3 m heam '

p ddie rid/ el 5 J ft.tt,41, r e 41 ; hing ehoduh
lines and gill nets.
Sti.nnhird 3-Fi mon nonoes, 7-8 m long with m 0,00m
propelled by sail with some motorised; main gear,
dPift nets,
Ghana boats up to 18 m long with 3 m heam powered by
2S hp-40hp outboards (mostly Ynmaha) ; mat;n1 fi!c;hihg
gear, ring net,

Standard oanoes and f-lhona hoalcs ore plani;ed ns no large
trees ere ava.i.lable as in Ghana. The Km u canne are dug out
nade from a single log. Work oi Shenge has conoentraed an
improving stabillty of the present canoes and reducng their
operating uots.



Fxperimedtatiop begun with a Grab ï l and

eathaugh this performed slightly better than traditionell
partioulariy wheo sa;ling to windward, looal

fishermen did m7).t find suffluieni: advantage tu aocept this
vig, Similarly a trial with a 9.9hp, 4 strOke outboard
enwine was inuonclusive mainly due to a lafAc. uf spare par-1:s-

in stohility fhlond greater stincas. At the
moment the smaller vet,ise j s eannot venture fa..4- from land
bepause oP the risk or dansi7e. To overcome thits the project
introduced simple butrigRes. The utyp-us were
aonstruoted from P_V,C, pipes, These wt-lre suuoesGful hut
needed d greater degroe of orew agility In uperailng the
oarnle, A next stage 1150: 'V' F,haped pontoon
ounstruuted from pi s. Thebe were morn s-ucassful hut
their length decreased manoeuvreability and posed prnblems
when beaching.

The.neAt stage in Lbis duvolopmRot was te use u Incaily
obti.rinable soft; wood akin tu baIsa,,Thi3 gave good buoyancy
¡Ind was readily avaflable.

The oulriggees OP(2, fixed with cleotfA and etre Lashed
with rape to the uonoe stringers and outr;.gger:v poles, The
nePessity uf stringers un which tu lash the outrigger also
provides iongitidunak strength tu th4, , c.anue, So far IS

vesouls have heen f.ltted with outriggers add ten Jives have
be2o saved due tn greater stahihity. A stimulant to their
adoption WW; tho Toot that duping the !.ast rainy SO0904) tWO
oaooes fitted wtth. uutelagers were a.hle.to operate when
oi.hers did not venture oul. ibis uonvinued other fishermen
of their effioaulty.

Mr Obye of the Gomblo Elsherles Fleportroent desorlbed
worqt, going un to lhat c:ountPy.. Traditionally the vessels
used are Seneglese 6uill lo the normal dern Thee are !

7-9 m with a 3-4 man crew, main gear gitl nets,
powered by 25 hp outboards

m with moo orew, main gear surrounding
net, poworen by 25 bp onthoards.

m wit.h on 11 M6P crew, main 1,Bear purse seine,
powered by 60 hp outboards,



AIX ore motorised eceni the smailest 4 m ve'sse...
neoently GAl,p_ vesels th,ive heen tvi.ed. The -5,-to:!.1;:4o
aovernment had provided Irin Gf. these vofinels ond IOU woro
given thruugh dapanos government assistanG, However .Plve
yeaps previously the govnmant ne-vd vencidvad. two S.,R.,,r,
vessels wjth inboard engines, fx, '..hel?o one v.s,',. i'7tpt by
fIsheries depautment od the atho givnn to n lnca) 4'.''An
emaNing cooperative t-lhi,nh ifrisotod it, hac nfJw haeh
repilired by japonese techolnianq woy-og with the . .flherlwa
deportment and these two vesse153 i101; --.flig'Fit the asis o-F a
training peognotmse for unerAOhysl youth, Fauh vefisol cl.'f-le
3-4 sahool lonvere and the period of tr'alning
years with continual assessmen by the pPo,-.1eo"s ml-- ..o..o
fishermen, Tr.aining has bee.n t,?,ilsso in gtil ne-tZng, lqog
:Lining, and octopus pots hove been tvletL Presently the
fisheries depag..tmentr, ar anntruotlng a 7.50 m purse sdine A

small tx'awl given 0y,the japohese Gov'ernmont hC, al!;:in bf-en
I riad but it was 'f'oond hat the '?2 hp englno in the
project's vessel wafi not powori'ol anoogh futr tow7;.ng.,

,Irikely oT.t-J.vabpr

The f:Irst p.resunti!ai.on or the Teesdy woi by Jr1 J.Prduk
of FITT Borne, who disoussed !,.P1B, FAqher.1s Devi,/rm.nnt's
anniety ooncerwing the nustainahlUtj oi' larTe iON for dIR
out cne livanufac;tur_ The peohlem ewuti'ed tonn0 tht.:t
ounstont deptel-,ion ol.' the fornst ç u es. of wwa
Triploehltan 9clsro4ylou §). rionlarty tf2hna V.lut at,;:ih in
other West African nountx-1, ,lna "f:hi. ti,me 'needed -..;'OT.- thoge
i-es te grow to a fhil:'-f: in4t,.. 74,i_o to providn thw:., cavvatiq.
of being carved into a 'Inrgt.t anooe, Uls mSo-lom ,:,l' of trop
far. a largo oanoe rAu,113 'ctii om t metcty and those Qu-w
over 100 yeorF.; tu grow., Not only 1,1D!4 thJs tlmor in demand
for canoe t-mildinm but hero ex-1],stced 1-, h'5'.kh depiaud i'ekr -.1.t

use in othnp industrios snob al conDtPuotiwn and
manufacture. At the moineht tha annuck. ev,iand fu r iange
concms was stlmoted ot around (70G. Thls .4.'it,wu shculd ne
viewe0 ngainf4t a standing slooK of :10,g0t.1 lage tres hll
t.1- ° whiuh would not ne avo.11.oble op (lantw ciirvors, ...so tl-w
ten04,Incly in Ghana was -Per groi,:-,e4-. omphnst to h:.T.: put on the
harvesting of smaller IspcTas whien wore mnro moohomc,
E.ventuoily there-foro efl the J.orger tPaes wou.ld h. , ha.t'vestecl
and would not ha rell'iaeti en6- the p.s'tn, i'orogt
monogemant roVL.t.o_ Fhis cri$:nati.on nf,.1e6 ov'Fzful study as lo
file past several replacemant weseIs hod been tried hot nnnn
hod met with tho. appi7otiai oV tko, fi. 4-ie.pmn Q' !wid hefd tht;
ahaPaaterf.stiQs ricissapv tu operee from oFen beoches
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In view of the gr,svty of the sltuati,on, i-vd the need tu
immedTate3y to avol denITne in the ewtiaanat fishing

industry thin te Increhjng pnIcea uf vu;:sseis and mu a
reductio.n in the eet, FAO we sproposing a twd ph65e
prdjent. The f:irsi phas.e wduld autlAt nf la depth atcdle,
tu permit e dthtai,led avu-Oyia of the sitv,at4Lon and to
pi.sevent dupliotion of reGeProh, The t n themes of the
etudTes woutd be

Surveylinvnory of Hwkl tjmhe availabie
for d,mIdes et tutedtuz out dr of MOre
odnstruction

spt.tta e'V the jelshing and .,ande
hfTding
hunt hulTdlua nun t ht t i studin

Survey uf t n t. i.tes to 4'4-fl.CMiOR how mi5ily oannes
atAualiy opuat nunn

The sonond phhGe wot.Od 4-onsat

Fatabliahing d ti3sk orne of hk.4prennttloe5 of
interi4s,tdd pok,tie-3, frdc4 hoiJding
sector s.

The preperatton avu61. u t tepnntive deelgne

Conetruotion, teating und nwuern J n i dporation s of
p:f-ofthi3hg

- Properntion of golde lincs for series coauction
The pagcsme wouid he cEsey asootated with TOAP and

would he developed wIthth the1.1Ruir- Progra.mwe antivit-Tha
of EAO; the main disisian aud

new f7,aft

tIr Pende waa followed ny Y. PT.nurd who di. en the
diffnuttie uf introduning neut+:1Rmci: uraA tcP eNIsting

He druw traptc.-s frdm thred no.ant's -
TdmA h Prinnipe, On:I:dives and SeneaJ,It - tu whinh he

wor;,,ad
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A cruoial feature i na vnel rRuZe!coment programme v.-io,
to howe a cder objet.Jve, .1n0 thot Uould bf,? to IntpoOuG7e
vessel which would be aoceptable to fi.Ghermen and not merely
a well desigifeA oraft ploc..1.1ng to th

Four oviteri6 haa ho emJxic,,Ai. nf udbefure
proceedIng with a pc.,!tplGmovii: progrkyome, Thao were :

Tradttion -
Th: or.inorvatm of 1i:3hrmen i-,heir
reluQtant:e to ?nt inhovoti.orl t60 rew removed from
thola egperienoo, Oftent t. s go.00rmento who areentklutc: to "atodern" fleiliRns ciad
mi.5ter-5., -For oNemple ft. P wh-ioh mi,iy be oppo9ed hy
-Fishrmert Algo much c!cier to ihtrnOuGe
:tnnovation tchno do a I t n t t. h uon fiuhermev:
as wfis ftiunci. 1,'thiL! Cmo-ince. in SAnér!..11 whc4ro the
projout an 7wK.Ing wth whc.3

no preocIncri.well ìdcan hisoi on tradi. :Lon,,

Ecunomio performn

OTten ropli3omat veGge kh,i in ha toa superlup to
thoe alreadv enlqtiog may ha in terms of
the fishery beina pursued, ftss?::i deigna fwvd conqtruc-
tlon method$; wost tMerefnre he egomine0 to ért5iure tht
41,oal fisberfileh Gan opraffe any rRpl.r,ement Qr6.F1:
acanomin,:aly

Loof.a Sklile

Attention s,hould bc,i gluon ta t:ho level uf Aooal hot-
building M',.1. 11s 'Rn that rpiement v*sfiel intro-
duced la capahle reN1Gation

Prototype

It is insufVioi(mt mormiy to pognnt nnew vessel
without extensive t ato t s undr cowmeroial condi,tionz
whereby the prir.vtatype moda-!; cari b-cc mcidifd tD suit the
needs of joc!al pv-oti;.cus,

Often reluctanoe ur inatJilitv to roOooe trilditAenal
vus..4e1 lnad to c.mn..71.ttat'i4 w.'0..h other PQ005';'Ct: ItA the
Maldives fan anample tNe tradltl,on(iJ va s rca I t. oom3tPuoted
from coccomt olan4. Tht:1;oe ves,,I,Ie are IP a a 3 a ciad : 6Arliw
only Wacm of wa0:4r, thvy hf7lve i.tevf.0,op a cf iser tha 60fl
yee3rs iluf.1 are ideally suitd fon the looi7s1 ghaViow water
oonditlan_ fo re0i:34.7.e cirart 'ua:;ng ottler,
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oertainly heniler meterlodr; would ohonge tholx'
characteristicG, ther-Pov-e tt'ww continue to he built af
oacenot world. The ctiffi. ulty lo that nuitahle trees
¡are now in short supply and fe. ti is styliz.ly controlled
by the .Govrnment, 6nd to pro:vent wcistge, trees ,Tre only
now ¡allowed to. Llt,71 nut. hy e%41perinced caTpiAntevs who hnoee
trees naturally ohape6.

In San Twiw: and PP:ineripe 7 m vesol-s
wera introdue.ed .Tind wre. oc.cepted by fishermen.
Traditional bRaching l':ech.n.2iqueq WO:PO not 110WC-IVC-4:P a&ipte0 ta
cwilfclrm oUh the na.A4 w-,17,ai,?311. After only 4 ye4r.R, therefnre
,only voegels out of on 3n WOVE ivt111 npor6ble,
the rest having been d6,w1ged ovt 1;7.taahng (the t-laQ;hei3
vcacanic in origIn), Now with 4apeinee asEistayme the5.a.
veoseas are being repel at a cost of around $ 7G00 oi5n.h -
the nune oost 47i.s the ovigl.f.. 0 uew vesGels.

In S6n6ge-770. o t en et;e1s htpe devoloped to thetr prstent
state 0-oele the ¡ant 2141 Some iilnovatiems7; h6ve been
scen, for egmp-te the pll'qGvit p i ant ice oT nuiting -Four Noel
pieeee from mcw log whs're,:is in the past only one place would.
be cut. ThiS I nhowevt4r t. F- dimjnis.hing Limber
supplies. Wisicafly the veseA hi'A s not changed except to
hEiv* bocomcl lorge. In f6o,t the ve:'isal. s in use in Senegal:
are so we!' adapted to tho condltio tt.wit It may be
lwpassible lo hav47, en 6dooloat replem,ant'.

The isola pr.eblms wlth the S6il6vAlese vessels are
c-md leW4ifla. The fi.:14.-.er in overctame by c.hipping

ah estro 10-1'.2 men, 9imply Lo srl t on t.he gunwae oppo!-31.te
the haulihg side to provide halY.ast wben haulng a purse
seine. This seeming 'undtzr- nieploymeht coulh be avoAded
thrcaugh structural '"n-iìges t tha recercle 7,tut this
oppoeed by sapal uwoors en socialifam7111;0. grounds wha
insist that it ot.,.:n.assivy to pros 'Ido a livelihocY6 Loe
these supernumeref.,;,

Lei,:a0ng in thet7: oaustl by thelyp
and conGtruction mothod5, bu Ir, vtrticularly L. he latter, The
ffarboard strake -,;econd OanV. are hutt jnibi,ed 6nd cWift
nailed tQ eact:h other ,.7, fnci the with fat.tp-tgs milda frmw
uv4gelvanised voinfw,cine, lho ten top planNs Ore

butt janed to i.-3a1h the third 9,1iFfrak 1,3
ateneR ir'a5aened so the seoond Appt from 16nK9
i./cour'ing at the h.utt »Ant!-; eh 't ore Rot pp.r4't,7:t3.y metched,
leaks al so oec;ur the V,11..it'i.np,: progresively rust.
LangitodJ.nal pitohes Jo-e ,,.0o4441 the Inshla of the
plank fos;I:onings hut, hre i3'.3o the n...;U-1 rot and woon the
timber agi.Nin



T:fi 1". 4.. WiQtad 1.-U,:tt o nc.,w 14-16 m vc,tt's oo ';.3 m
P CFA ;. the tY,lo top Wang 6P0 repIcied oftr 2 yeaps at t773

c.:(1slt oT 2O0.1100 F 'A au0 ti;L:.; tw.kI hi.)ittivit plar r afteK- S
yearo at o cost ois' sno.i-lno, Thus in five yk... arq ei volel
costs in TI:otat 2 FCFA mdlllon. t.41th improlfeei km111.dl.ng
practioes a Ifele,-A uould cof3t ',I. Et-A FulWon. i-n.6)i-ist -nu,*
yR4rs, In contrat J.J, repl,auemot vesseA. in G.R..P with an
unpredicted lifR 14p6n would oc-/!:3t 9' mAllion F GFA, No
fiaheT'man 1.a howmr w5....np to in vi-, fur-ther i mIllion
in improved onnstruot:Zon fcl-r::.. vesel whioh will last,
years, when undr present p rrct . mms he can llave a ves,sel .Filr.
2 miWon ovex, a yei,Irc4; neIthes, w-M fifAhermRn inve4-411 2
oiltion F GFA for a vesi:wa with on untc awn dovotiva

"..(1r)tduct:;on, diesel matare iu t-..ierra N-.minn

Mr Hod BOOPR ProjPot Miinogep of the Rhenge Projeut in
Stera Leone introdued his cul,tIine (T:iF tho Shengo projeot''s
enpaiences with dins0 ouUtord motny:s wlth I: he ;3tatement
that, often itwmrted tecAlaclogil i anm'matiana ORVO
innap.v'opratn 4:-(1- Inoi cr.mditicth omd ,7mounted -.1,:o friny'
cases to a solutIon v,eeP,i1.ng a preonovnel. pA-ablem, He OftRlt
the rase of the d:i.fasel inboard 'Footortion ppogramme in
Slera Leone in whl.oh two v'cije().ta had boan involved, each
attempting to inEltafj di.Rs1 engls in og-Niting and HO'W

canoes a% a fuel aad cnst savi.n:x, iv%easure Although this
apprcwmti WOUld iappeJln Gouod ,,And lop.j.. fa ::-eat.Mry octithor
of the projects had ncel'Isfally ave aneLa inheront hut
unforsoen difVioultiep, encountered as telr ' progv.ammo
rceogreso.ad. From tha mcci ol-,ttlhd, i'2,fvel--6,1 n.pitria
could be 'Idautifie6 os proqu..icvito -for auouRvl
inboard d.tascgt iustaIlotion pl,'-ngram.gw,

- Speed oi. 1,!he van:wi Ghould ..1,e ti'0;-.! macar or RY.'eRtav. thivil
eisting craft to armure c... .ontlakii!ztlon of local_ fi9hing
practioes. As an &:,:xom.olv-,! of th... e l'o.i.t.hhD proj intro-
duatii d'ke(-:,1 engivis o te f:01 c-ing uRt 47-0:10 whimh
fi eh Bongo ,.-.1h1oh f..n.mmnded r high rwZne mi the mFrrRiA.. By
c-banging i i i I '.La!:k,irl iu600idg .. .t... wa fo.k1 tkat tho
vessels te:rr no Tongop f;.A oug,h to r mcc :1 :cci I a the adul
fish whlo.h clispd f.eom. iln epice.Atv, hut :::au.tri ianiy
catcil the young t!ThIch teo-led h: F,?t%,ape in ;1. prodl.ukahle
fashlon by 2Sgt-gRing dawa tidR. 0-Ie:,-161'1 pnwere6 veaelv:
thepefore In T4.-.3bo M:ftS hava to oonc.:entrata on thi.J.4 ynunger
stuct; which inaKe a arar- naJar OR mrli,n.A, thus fort7zug
the ve,9.sel owner to fl. ..41t luver qunti.kie9 than who'l tha
previrue target wali aduit honga, Now i.oanv. (. --P thesi3 va mur
are bf,ing withdruwn frtim -Lho flshlng .floet 6nd :,7Arm bellg
used as transport boat,



Diesel motors should respond immediately on starting ag
often engines are stopped when a shoal is found And the
vessel paddled arround to identify the movement of the
shoal when the direction is identified the engine is
restarted to surrond quickly the fish with the purse
sine_ If an engine reuses to start immediately then
the risk of losina the shoal is increased.

- Diesel installation programmes should bp accompanied by
intensive trainIng to ensure adequate maintenance proce-
dures of a the vtw technology. -.;imple problems such as air
lacks whiah do. not 0:::.17.-UP wi th petrol outboards can
t-;eriously iimmThile a vessel if local mechanics/
motormen Al'17 not aware of the problem. In fact at
Yellibuya Island Bokh molors were installed but no
training was gii.4en in their operation and when airlocks
occurred it was beyond the competence of local mechanics
to clear them with the result that owners removed the
inboar diesel and returned to the petrol outboard which
was inc:.c.lod by the fishermen nnd could he repaired

This gimp/a occurrence set hack the Yelliboya
Island (lipsel installation programme by two years
ifs.ortant is the need for training in maInienanco of

aliknment which does not oocuy with outboards, in
rra Leone when the vessels are lightly built and

iThible this ..E.s especially important as .a misalippment of
the shaft and engine transmits were directly to the ges-w
box_

,Existing vessels s.beuild be capable of receiving internal
,propulsion units. At present the f-lipera Leone vessels
ere lightly built and cannot he Flict.tovid without streng-
thening of the keel, .s.k.eg and stribgers This makes the
boat heavier. f-lut also in l'iierrn t6ope vessels i';t*F5'
virtually disposable with planking being renewed. every two
years. Even if vessels are constructed more strongly and
with better coesructiop methods they wtll sii t havp te
he replanked regularly because of marina borers, Engine
installation therefore increases the cost of the basic
vessel through increased snout: i t cps but does not improve
its longevity_

- Prepulsion units should be easily removed from a ves-set,
In Sierra l.(:1:one vesscIft are often left at anchor and will
sink if heavy rain occurs when the vessef Is unattended,
Ato the vessels lank badly if they touch the hottom when
ot moorings_ ffith en outboard motor this does pot



represent a problem as the motor IN ucwaHy unshipped and
stowed t he fishormen' f'oomes. EV:th an lobnord engine
however on refloating thu V0f.:11, tho toglue must he
removed, Wtripped down, qljearted and rrAaq.embled he-Pore
POUS9,

- Alternative inatallation shuold he uomparative lo oost
with etasting meanaetpnnpW4sion ov
time.. They should ,..iht.tw fuel cot savAngF; Ammdiote'ly and
over time.

Vhon lat-PoducJog diesel motors, bacts up servicet4 for the
technology shoui.d also he provided in tho fam nf availa-
bility of fuel and spere part. Part of the problem is
that ...instllation programmeu are often in$3ti,gated by
projents which 6re acii Q.upported by in-country aRencie
and effloteot to ilYIILWO 6 sostainat.:,le supply of fFip,F.,pQ
parte and repair -CerojUll.iie

UP Beare went on tu det;er.!be Si erra Ulann
e:zperiedces with outhord

Ruggerinl 8 hp and 14 hp diesel outboards wePe tested
at Venibuya Isla n0 hut wc. .,re not sueoz.-.?ssfni. due t4-.1 problcims
wiLh lobv-loation, difficulty wIth qtapt.i'o, glow .f-:.peeds and
high vibvation. The Latter c4t.lisRd :. oulNi.ng aft and 15'
forword of the nomlue mounts to shat;e Ionf;e, The economy crr
these engines was gond but d'id not pent many of the sritere
neoessary for accoWtohillty,

At Shenge o Yanmor 27 hp desal outboard has now been
tested for one year aud th lu ::.ngine meets virtually. alt 1:he

naol-lesary cviterl.a, The fuel f4aving t e M, speed 1f4 in
eonse, of a 46 hp petrol outboard; veqse and vi_braion is
low. n added advantoge ove iW)oa:i',ds le thet
ie simple and requireri t he minimu of mndifloat-Lod to
nonvert free potrol outhoapd propoAsJon. The ma.,t..n but
mlnimal d.(sadvootay,e i.e f,h4t i:he ene is ahoot 26 l!,ty,

heav5,vAr than o petrel outbord_ No serious mohaa.lool
problems have been esperienond lu one yean''s operaton
f5-nceptnir loohs ocoor'e,iog in t:hoppy seos due te the small
fuel i:aolk and wear, on f. he ;-17.tal'ting pcvpe. However
.Faund that the plagtle eti,wtee whpeI, round which the
tarting rolw in wound, hod hrott.en e:-e.P one yeer'G uqe,

GaleOrTitiou of eciutu an0 Peturu made by the project
hov,t that the Yanmar die en i outhood i e conomic:ally

superior to all other olterueive unii:s and
Instaitatiaos,
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loqwovemont-

Pal5oal Tanimomo defioribkd ifliprovfoehts. carrAed
out by the Ben.i.n nati.onal projeot, TI: wao emphaf:ft.i.ed t: be

the fstrategy was to il'ilf,wove extf-.rilog VOk hy maifAop, them
mopo veratlIo tsti'.thout ohoog,in df-,!.ots key dot_ thy, 4oa3.-o

improvemeat w-o- T; to infnCtoth the exittog undePdeck qpoon go
that tile vesf,:felf..i cfould' ofil. lee otlow.'ing 1.nm to go -h-.Inger
di5tanoeg and ftey ot for li-tnger pur77ofb:L rhe one:hanged
dookIv oat however u3torgfl tio.$ ta oonttnue to
utilfn thejr tt-odiLfooei porpe f:Jethen

Tron.O.oicm clened of nti:ai I in Lìten wntor-tight
bulk headf:-4 to dOdo tho flf-zh hafd, Hetween the hult(, head
poneln and the uflodec.17. fhlor-17.ng ìtI rnla poly1.1teren wat
fitted, In order to a i an hige water to flow -PPOW forwIrd
to aft a plof.-Itd pino Vi'tted To the .t.nwo,At pax=t of the
bai. I nìa sealed at the polnt of traverf3e of the
bulkhead to ovoid watRr contaminating th(4
Insulatad hateho!,1 WW0 olpo fltted. With thii:.; sywi..om i4";R
ceuid ha stored .For defy, Mihough no-pmatly project ead
othr voseo:t madh up to 3 da y trinq

Apart. iiliipyovemehtl.;. the fleni:n project had
al so Installed three nl.eqe1 en¡Omi.fq i a tradJt-ioneA gha.nolon
dugout aohGtt4ted c.tf Lwo vef-ifiels
with fixed .,IVInfts and thely proho[ler in lunnel built jbta
the hung_ The othov had a f.F.xod motor a pivoting .--:;hcift
aGemb/y, .ohic-.:h allowed the'w:opcflior shaft ad rudder ta t'se
r-etrztod tntn an Ovoti.na 9haft
verAnn and one tunhoI vanti un ara powored by o Voltyo
watoo:vlolod 20U3 hp motor and the otber tunnel vef7iiel
a Lombox..dinfl aJr pnolf-:4-d 8 Lb- - 6S19, 23 hp anwine. All enginpq
demongtroted fwi.41 c.. .clbo,b.vmPticlb aver 40
hp petrol outhoord nto atad hy thp projept, The90
14e re in the ardo r' of 60.:tt,. rhe pasta, af 6 norwai two de,ify

trlp with an outboalrd enot arnuod F GrA ln fuel while
with a diesel the trip eof.3t ,Iwound 9,000 F CFA,

Thit3 Gection wan opood by t1b.- ddoliGe uf the Nigerlan
Int:ititute for. Opoonography and darine Pe!wf-irdh who preeented
a papeft prepared by hlf7; enLioague a and Wignertr on tho effect
eV f.rua.1 light on polyamide twthe doter-larect,ian,



This study was prompted. hy the fact that artisonal
fishermen in Nigeria (and elswherp in Africa) habitually
left their synthetic nets and ropes exposed to sunlight the
effeuts of whiuh hod not ' een quantified.

'rho study was in two parts

The relative wet knot strongIn of the twistec Aya-
mide netting twines used in the fabrication of arti-
sanal fishing nets in Nigeria

The weathering (sunlight) effects on artisanal
poiyamide netting twines.

A summary of thn results showed that the relative wet
knot strength of the various twines tested ranged from
64.Fiti% - 7R.:TM, The Gunlight exposure tests were conducted
on the roof of the institute and were af'focted by stretching
Knotted twines of different thickness in a position exposed
to the sun. After 4.00 hours exposure to sunlight the
breakinp strengths were tested. The loss in strength ranged
rom 1:1.S% -with netting .twne os fl '27 te x being
least affected and R hi TPx showing the greatest
deterioration. Under shaded sunlight, again i h 4flfl hour
exposuy'e, deterioration was reduced to Itl.M; - 16, :Jf

ttd-Ar tnitial breaking stronpth.
Offshore fishing - experiences of the recent_past

Mr Prado introdued hiG talk with the observation that
recent tendencies W5 re for fishing to he carried out at

greater distances from shore which has introduced the
necessity to modify Apar ond vessels to equip them for
different working conditions, the main, offshore fishing
has meant exploiting resources in deeper water. Hand iining
in 400-600 m needs greater attention to- details of rigging
lines and also the use of reels for retrieving the lines and
catch. The latter ha en gradually become More sophisticated
as deeper waters have hnen ox0oited, Vessel improvements
have also developed in the manoeuverobil.ity and mooring
systems so that they can chango grounds rapidly with o

minimum of IORS in fishinp time. Hottom long lining which is
often over roogh ground had previously the disadvantage of
being costly in tost hooks Whert the lino. was seton the
bottom. Al so the netting timo encouraged shark depredation,
To overcome this, wertical/y set long lines were developed
which keep the hooks suspended above tho Around and allows
the same number of hook to he worked in a -,;horter time,
minimlsing so t: time and ovni, ding, or at least reducing
shark interference,. Hottom set gilt net.s and the VeG9015;



u..:3L45 Lhom be :i.mpl-ovad uhn.n v..oTE.Oog frthev
ufft3horu,

Traditlonolly flsh traps have been used in Widely
ya.k'Ong geographic raglons, thau-gh untiJ rac;ently mainly in

wiitor and om 000staI reefs. No these are, being used
in muoh deeper water, in Podto for eampe 41f4op water
traps in 2'70-36R m of water Oeki I timn n h catohe
than.GimiIar gear the tr,,idltiona;_ w.ater figh:kng
oreas, In addition. deep water fish houe a ivigher value and
ara of hetto;:'cnT. T T T epeeendes havo tn.,g;en noted
from athar nr(:,!as,

Improuement s to pelogle finhog ore aisu ,ident, agaln
vJiLh the tendency ta rortho urÇsTuus AIthuigh
fshore irollling for egampJo is thaditi.(dwO in some arna,
in others the mohud reu.entty Tnsn Itrildoeed oither as
a speoi.fin fishery or os 6h oOdlii,onaS activi.ty to normal
fishing praoi.loe, In Indona on ei?fshtwe trolling
indostr hoe reoently dpvaiond 2P miI; off the V,§t. m:,t °oast
uf SnmaIK.ii with nurfunn trt:*1.1g 'For smairi 'tuna, and at
deeper depths for lorRer flh, In Indl.a in oombihation wi.th
of.fshor-e driPti.ng tro)jing tred dcwing the
14-1g houps.ipp tu offiore grounds, in 2 months (36 trlps)
the lines oanght aye(' 45n t.,11 i fi$;h waighing between 6 and
12 iAg each, sh I uhrent-eented e market volue douhle the eost
of 'Fuel. u!,;:ed in the same parod,

The evolution ond incas.lhg oae of dr:i.f.tIng gillnets
for :large pelagOc% has alliu noessitated :improutamphts to
Matorlis and suus To parklular, oars mw3i he exerctised
in choos.il.ng the oorreel mesh f:;i7P-: for the target spee.ies ih

purtlular attemtion muti be pald tu corroot
fishing depths ond app'roprite rigging of the nets,

An off,Thore reoure oftnn omden-e.I.TIoiLed
EI,A)loitation of tho f-ery ofth iinmmuunds the intradtmt.ian
of mew fiiethode and ,i.,,quipment, for eAamle fluating
longlinee. To ohange oveg' 1cc ihtvi f'ishr!,.?, which often
inynvol=3, the handling i-ind proueef-;img on hoard of lar Re fish,
may -%:'equire mudift..:,t1..un to v.:a4ploratory and
teint 'I-Isheries dek-oon,4i-rated the oummarc,ini viohflity
of t2;ha.tqk fi.shing (th t4e Red d and Mo-.4amh:iAlne) Tp the
CarS,hhean orond Tobago, Oh 6.6 iv- ve,,iisei si 'T' two 411 Hp
outboard and uing 71.111 ht.onK.s per day ca51, un T., around 21741

t,g vf fish (listo Lb-T c-du of whin nrc, ehark).

Reuearon ks st,Hi ongoing un naw deep w4-:. itar and
Dffshore resoorue, Flying flon v4h3oh hrk'l (JXAMOh nniverGall
in the tu opten I, zohe ,i5/re hOW haing f.t3h-ad ex.per1:41entally
wAth aiil u r' T e of ni i i tui i of Indio with emoouraging
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results. In other areas in water depths up tu 70B m
experimental put fishing for crustaceans has been triGd, for
exmple, off Bermuda and the Seychelles, and off Namibia the

crab is already fully exploited by a Japanese fleet.
Despite the increase in offshore and deopwaler fishing,

exploitation is not without constraints In the main these
can be economical - loch of fue1, spore parts, ice, bait and
insufficient vessel capacity'. Other biological and
ecological featoreG also intervene however, with limited
fishing areas, abrupt continental slopes, stow growing
species and dispersed populations being the main limiting
facture_

of no' to on Voli

A very detailed and well studied paper was presented en
the fishing gear in tire N'eji, area nf Lake Volta by
Braimah the National Director of GOA/88/004 "Integrated
Devo/opmeni of Artisanal Fisheries in Yeji". In his
presentation Mr Braimah described all the fishing methad4
used on the Lake in the vicinity of the project site with
description uf variations in the!' use of geaP according to
water conditions.

The presentation Wte reinforced by r Braimah's
demonstration of a model haech ce loo net as used on the lake
and his exhibition of a sample card for twine identification
which he designed for use in the villages co that confusion
ag to twine si7e nod materials woold not CMCUP,

Rece -.ALear_deve.i.b.pment_i.n the_ambia

A cho talk WOG given by Or Mbye on the experiences of
the Gambia Fisheries DGpartment in the introduction of and
experimentation with new ps2i-IrS in recent years. The main
innovation had been octopus pote and a pelagic purse seine.

Survi-ly_

fhe octopus pa ir used were made from segments of motor
tyres, each tyre yielding three or four pots depending on
circumference. The /finer wall% were wired together al: the
herid and eme end was closed by a round wooden plug with a
dril led hale in the e-e t The overall approgimate
dimensions were 220 mm long by 100 mm diametre. Usually 14
pote were set in a string across the current on hard gronacq.
The pots yielded 2-3 octopus each three days. The trIla'Is
were however only newly started and ir he pnts had been set
only three times The use of pots had been decided upon
because of the high catch (3F-iG t p.a.) nf octopus by
trawlers in the Gambia. At present the price was arnund Ng
$,7f1 per Kg.
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UR-. Mby's 51go dop.:wtmeo's WO.h a
pue selee of Japai!oe do$-iig, this opt w59 230 m long and
appE'oximatly 19,6 m deep, w-U.A1 the mai,..o hocly nf tho net Lo,

21fldif1t'i UsAng Oonkod dug out of l!i-16.5 m with
a drew of 7-14 qW1r1 t:ho atTM oop day was cLa t 2.a t with
the main er.3.1e-3 maderensia, S. atwita, anci

The oxueievroo f:rom and Cape .4irde

Mv (T;'W wovi, on two r-aeot hot
very diffevont Arttsanal projeots in Okno Rissan and Gape
Verde..

In Gutnea Flisau the ppojont w5T-: hosed at Biomho nn the
Slyagug . .irhipelago with oi.,Jective of improving the
artlanel -Fishrios of thfr walk caPried
out with a !waoially hutU 9 m m yeqh,;ei powered ith
an 18 hp Vulva uni ir hi5O was vagolated to deliver 12 hp.
Te mai fi,:ihing method w*,,n, hi.0:tot$:tçt t i.nattA.ng, Nets
wer4-1 mounted 5t 49 çç,e;he,-,t deep (ter reduhed t. 75meh
d9ep)v, 1E0 mmt h, with flo5tR of 53 g and leads
af 166 g. Only a liwited gu5otity of netting wao employed at
any one time whiAlth 5mowited to, arouo6 eateh
rates were .265 Kg with higher oati3hes dorioR spring tidoG,
Even when the nes wee e.Tht-;. (1 to 25 meeh daep this
rote wo.,3 maiota.:inted. The project omployod sig fisnormen

tially and then a furthr sjA, Theeewee div'lded into
two c:Pews whioh altenoted belween fishing Rod mendY;pg on

iJt flya pcf,.h000t ef the fit,,,h oaegnt were of the
higheGt value eotegohy, niaosiPid -For i7he IooaI mar%et.
Four wameo omptoyed (of the rojet popiwed the fish fov
3ale, Whet was ant ,7,ald -froh was et tt nd salted and
dried. The looal method 'of salting was to nre dry salt but
equoliy aocopta'ala rRRuts were o4taine0 b9 hioing for
dayR prior to i4un ary.

Although the ppieo fH;.; fixed by Lilo government and
prica:s et. 31a4Aho em 10% t.C9U thap in saigd &pied
fi eh finds 5 rnndy mhrke iR the Gapftal.

Br Anel's. wovkin íem Verde enr nompteeiy differeet
from that in Go..fona Bian and inriodod the fah,r.lo_mtlon 5nd
plac:,ing of fish 5ggpegatiion de;.;i.cs (A01) around the coast,
In 5U, twe:ive (If these, thhee wero
s7ophistioated and of dapahoe whilv,! Cilo others were
locally fhtirivated
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The JeipaneRe FAD of fibre g -c canr.truoti.on onointd
of a ma-I-King buoy. on whioh were fixed, hori?ontaily, solar
panels foF:- nnwrtriog a worthg location bea. on on top of

-;z.lu_am upright, while be)ow the urfiiop, ropo g were
stretnha heteeo g..he neimetor of the flotation platform
and the Iowep egtenion of' the upoight_ It wae cloiwed by
the wanufaoturers that up 1;)y thelie rope9
added to the attrootIng power of the FAn. The mooringR
Er..ono1i7IteO of o S0 hlock ohoy on the en hed attachd
to 70 m of chn:S.n -s .1 by iN m of 12 mm polypropytene
This oat; ,Ittoched FAP by 200 m of lh mm steel r;ahie.

The looally wade FADs were clon91.ruotod VPOM sttal
panelB whch formo,d the floto,tion p16tform and stael strip
and bar for the Quueretructure and. mooring ott.aohment$3
respRotively. In height, the$ie FAfTh were w and
had a bouyaoy of 60U ,Kg and a wo:i.gbt 160 kg, Old natting
and polythene Gooks wove figQd oo the moortnft Attaohwedt
aad cahJen, Uoorfogs consisted of t:wn disoorded onglo0
hlooko of 20D-400 (kg and 641-100Kg lJoked toRether hy 20 m g
Smw ohaln. Above thi wat: onothei.' 3 m of chain. ond then 'Hi w
uf P.A. or P.P. 22.m diomoter rops,4, Thit!-3 ,-se)s ,-ittnobect to 20 w
of 8 mm or 10 mm -steei c.tobie to v.::hoh waB fixed a 10-75w
panel. of old nettih2. The oahAe atilohei.1 to the FAD by
3 w of 5 mm uhol Fndh )nozilly wade FAO. nos t; ahoui.: OS $ 000
tncludi.hg mnoringi3 whlIe he daponee FAOEJ col3t ln tho
roglon nf OS Zi 3n,0011.

The were pAooed ï-: u-; pcn;itiowl around the
S.sland group, 67od after two Ii hwere ohser4qd to be
oungregating In their v:icinjAy_ Olurnal migration of -T-IEM
oway from the FADs ta a dis-0-:aoon of ,,rodnd 1.3 ml;.es v,i4th a
return migration ot t.qa .hoted. Apart from
coogregating -FIsih te (:P4,4 .aso ti-!,-; a noiWi', of
referahoe for veselTi: wh5rh, with the Fihoiico of naviwitioo
kiloipment ou t 1 k - t. hi nggroQnd ware !7itAy by
F3tering for the FAf'N.

Although 06oed Dt-'!Or' to .-T-!,'.Fihlng
oomws..5nitio fnr the n!vi of lool f"Ishopmen, the fi.qhormen
were not informl.ld (1fornhoed and in mo$;t onsen were hot
aware oT their a5w. A for-Lbc prohlw o ruie when three FADs
diEippeared Tn one ni gct i hi s wen4 thougnt to hove been
9abotage hoi thls was no i: proven. One u i n o r kosT3no from
egea-ols-o woo thi:it the Ti!3hermiFAn mul;t bo fuliy iQformed from
the be2inning of Lhe ue of Iths On it mont be fovolved in
thelp thii.0. they n IJ civi.fopt roponsnbiTiLy for
their proteotod.
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The euolution dad donp,er i.he. use of qmalI mes neFtinp
th Gh6na

This opic WiiG pre!,iented hy nr H-en Anam-Doyi, master
fl.sherman at the oh:6 Utilisation tlr'anch
uf the Ghanolan Department of Fisheripe. The most dampRing
gears using qmalt me9h potting are the watsa and pali net,
l.glth of tha,,.1-e are t. IdentScaI. OriOnally the wi,itsa
wet) a eimpie r-ing het with a Fin mm mel.J1 uNed for larAe
peldgius ,1,:e)ch aa tuno and coring hut in the 196ns fishermen
from Ada fitted purelog rng,;3,. after e,eeng purse
si4o;inef:; being used un 4U' mc:aoriged uessein at Toma.
Fishermen tri:0 noti.cod t.het henon sidine n re
concstrudted wlthe3 f.me;iil naught ;:nchovietz,, this lead tu
the development of the poli net with 117' me5h in the 4unt.
The poli could &f in however tuno and caranx which tlere
the tovftet epeolea. Th-Ts in tuk.--n Fopced f-lehormen ta
diminih the si2e.o of the wot m.eh z uniii now thRrns
little diferapoe between the iwo netG,

FJshermen ond thn flaherie a. r-ut.horitie a are nwore thot
fiEiltiop; wi.th 6moll mesh netf::: domoge,. atecks becaos.e 0-P the
oatah of ,:o.lvealles'i and In the Ghanolde fi sheries lawg
stipulate a minimow Despite veral
weetinvi ku.,.:twann flMwrmen 5fld- fifther department staff no
ac-tion has been tan to fit. m.iy enforce the minimum mesh
si-e.e of 1' ne thir, wnuld v::ouse hardshlp tu fishermen, whil
fie.h adult anahovy with 1/2" me,gh. tin VoytneaLey fi he qlrwilovy
sheale are often mimed wlth ju,,Feh5lle f3ardlnee.

Relatively recently the 1;o.lre 1,-w.ine was intrnduaed to
lake Voito by flhormen from the coa5t, Apart from the
eovial frictich caused by t. h f a innovaiAon, purste seining
(winch netl wop hhnned becaw,le u fear-s' of overfie.hing, hut
4ctually it still goe.-; on,
ExtenIllph_wp-tlie_jp.exTeriehoe

The. Henin integrated project ht.ff.; put oon9iderable
ewyhasis on experimento l. -Uighing and training in new
methodoloRiNs, ExtenGion tpainlok has Oean done in. ilenlo
it:elf and in rogo ohd Ghna. i5r P. Tonimdmo and Nr P.
Holler who have been closely involved w-ifh WOP
deseribed their experieuce_

Or Holler discw,41.3ed tho prejeci'q work in OenineGe
wherc ï. ha -i: r-r-d tï non F .f u nati hattom set

gillhet was mudrifled ond peOcced hy muliJmonofilament
nettthg. In addition to diversify fishing effort hottom set



lung lines wore akso introdud. TroclAng was, in twe
VOX' fitThermen and Tor governmnt field agentG..

fishermon'e, hosod OP the fotlowùlg
principles t,

The si te of mounting thcf f.Aar had tn In.i,Jh aotoal
filnhing 2.

The project would : inprf.iy J 1. atr.Sol nor,Rd4,.1.d for
muuntinff the gei3r

The -fihermen would suppiv a Cf1DO.Q -Vor the tria3s.

ïh 6 ti solGted for the nPaotioal egpor
hod to be well ov,po.rinend and tn.:tit-Ang to onn faml7T,,
un5t

Duri'ra the. net mounting period 0 per dii,xm of M i7nrA
won10 he pcaei ,to Roh i'-'herra,:m to defray loGs of
earning

The c;:otah from t:: trdps would go tu the
fiahermen

DorIng t.he- poriod he tevhnologat
p6vtioulaP attohtion advonts-igau, and
disi,:idvantgen o-F new goor, on.hv with the -.F.10rmon
wnrng with the prajat }17.)nt also with oth,er viThge
fiRhormen and. partic;uiarly the aldorui, ThiF.i was RW.3:j.', as on
es4eotial element im involvi,nghr greatt number of" penpke
in the tralwIng progr,'.imrok,7! and.. a faGtor for (3timulatIng
intorast in the nei, laQhnlogv It wo,s aucqlti vepv
itvortont thot the fillhyrmen theml;eivell ;of:wilted t'.ke net as
this- famitiariL3od 'them w'17.h the geor
respciw,>1bnity for ite upkeep_

The trInIng nn ;o.huidured P,uoaessful, w5th the
f.:03hermen mount,-,io In geor and evo
thelr own Ifflprovemont tn it tu 3h.iJ.

FaY.' the field agentg the trainin2 wiAr,-: elt L...4 more h.aGio
10VRI, 0,nd had tha ohjeotl,vi3 uf upgx,ading the
agenteKnowledge :i-n thot ;7:-.hay oould lawvoys their
r;,.0LationO-On wIth fi5;,normen 1.n tOa;i7- doity .v:mrk Basad un
t: he pvesont ni2.edge the 7.raiiWil,og rrrognmme included

CoontInA and muring meihof;
Gutting meshoi4
Hanging ratio
Vandtng, knats ond qpf3.00a



Mounting nets ond measlsremen of flot.WeJon
Theoretical e:4planation of echosonector nc rec,diog
of oales.
Ur P. Tnnimnmu fisheries teohnoloOst on the Ben-..:in

projeat then wont oil to desoribe training of fishermen in
the in3v eoholounders Again. the ohjeeLiwo won
diversIfy efT'oPt,5, eknO eohovd)undor wore Als.e.4 iD
conjonotion with, bottom gl.J1net nnd nandUning on hir4t
ground.

Train-log commenood hy nsing Tnnd line
for doteoti.en of rog7Aks Thin wis to Oemonstrao the
advantage of tha ochnsnunder for thjs puopose. Thitl phnse
of training :OiA,7,,D .in(Jod4-2d onTihore oclurss in mr.ttor-
maintennne, _5eamam3hip, naviRi7rktion and. theoretioaj
.1n,struction in the eehosnonder. At state tho fiahermen
veAll.ued that.

Hnnd Ilnina it.cì not requive n hoavy investment
Catchen eonld be iuoreased &Ind onsts -reduoed by
opending two or thl-ee days at 'f_IRFà, per trip.
The .nchosoundor hoped inoroose nnE7oths,s tlIRC;MUR uf

detecien ctf writable ft nhi. ng Paunds.

The third vftfme trainig 3cosolved nding the
fishermen trainees tu sea on c:ommer,oiiii trips on thp,t projoot
clanoes, On theiv tr:11.p thoy:were anoompanied Pj exporl_enced
projeot porsanne vlho ocvntinued trainJng duri.ng
6pev.,atiow4. YtM totnere. 17-eoeloed o salary,rit-PA. of Ute
proeeedR We the nat.ch ater dodootion of emnonses. OsIn
thismethodniny th,771 projeot han traintti

15 experienced trainers In e(.A/osounding, grnnetting
and

Over SU fishermen experienced in bottom set grn-
nettlog wlod hand llnIng

iP ves,wi nei ne i-n wha ha ve adopted the new teohni.ques

A.cmther aspeat r-E Renn nrnjec;t's i ma.71 ing
programmn ag.t, deorlhed by P4r.-- Tanimomo was the diffusion of
gli netting using e rho nrui-idr nr and onmpse te Togo and
Ghana. ID enon eao the prooedurd wos tn have o period of
dowontr6tTon 14Net-ohy t. era f'f.enerfAon epossed
to the non tachnAgoos,
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In both Togo and Ghana the demontrati.ons were
succaRoful and in Togo id tn 6 small. FAO funded
v-ojeat, whereby fteen fiGhermen WP(5t trained_ in Chan6
was found that the holtom oey,e compJetvly
different than those found in Benin 4nd Togo. In both thelatter countries the flii.hloy gPoonds wore tAlariintepified hy
the Ore'senoe of a Qontinuou9 fuovitt reef which lay In no m
uf water about 12 to 15 miles off the coast. This won eal3y
dateoted by the ochosoundev_ In 4Thana the ronwas absent,at least in the water fished during tho demonstration. Here
the bottom was flat with only small. ooteropg of rect;
Neverthe1es9 us'ing the echomounder it wag poible to detect
these with precision and the catohe oh t: nonvinned the
fishermen of tha offictiency the cquIpm.Pnt,

nacent development...in the aenlnese inland fIsheries
Mme Hounkpe and M. Akamb i of the funded Project

Peches t.agunaire presented a resuilw of ng methods ond
recent 11.1novat:.ion in the Renf4mese rrtvcine and laolotine
fil3heries

A6 egplained by MMR Hounhpo the most recently
introduoed ea:- to on Nokou.4! in foot T-irrIv-ed hy alloldoi5k
when a fisherman who ww.n3 ,,.thout to fi h Nis acdja fell
after he had ploced his not ur.'or to f-ishing operati.ons_ On
his return to work he was surprIsed to find thkt his goarp In
clos.e progiWty to the acadja fod .F1shed ogremely well.
From thlt exper1enc.7;e evolvi,ld the "NedokpoRonon" (literafly
tranloted, "one imn aione i s happy" which refers to dle
fact that tradit1onpaly geveral fishermen were engaged :in
fishin.g an acaUJO,

The V,ki:dokpukonou coni3ist of o of 9heet nytting of
ahaut 56 m, at, noch and of who.h c.iroutor poi:kets are
formed. in a31 uHufft:Ily fivt4 Oundlot.3 Qf nettln of 2f=t; yay.ds
are utn-ld with o 'n oh qi.w'.o of arouud mm (qtretohed), The
netting held in p1,7vue and upright by FAaReF3 stunk in the
stake bottom. rhn frlottam rope ohich in leaded lo embedded in
the mud to prevent the escm=pe of fiGh_ The head Tine is not
riagad with fIac,,Its hut kept .6bove the ourface bv the stes,

From the appearonce of the fi.rst "W:idotcoohnnou" in
March 1923 a. ls; R!itimiitod that by July 1WIR at least 5$7
were in ut:;o in lac Nokou6, ti:htsoi oo.3 reprsents the greatel,lt
proporion of the catch. Gf instiivflatiovoi ohoerved,
opeciog nonti.7-EbuLed 0.1-?.9% and .311r-Imp

Ur Att.mbi then went un to describe the Piond
-nshavy, using various forms of trap, This fi,shery wcos
limited in extent due to land ownit-thip.,4 the .61.41s;f.anc-6, of
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the necessary geomorpholugicai conditions which demanded a

periodically submerged flood plain adjacent to a permanent
uPier' body. These conditions nocurred to the west of lac
Ai1,65:s6 and in the aren of the Gonstal lapoon.

described

In each case the system uf operation followed a similar
pattern, and Gonsisted of digging a stoning channel at right
EnOes from the bank of the permanent water body, Ag the

levet raso during the floods these chance t; were
filled and fi oh passed into them but were captured in the
various trape and chambers placed at thoir entraoes.

In the coastal lagoon area, 1B6 channots were in use in
1969 giving a total area of 2_9 ha_ The produetion from
which wag .?9t/ha. On the bank s of Tali Ah6mé 1178 channels
were counted with a total area of PAS ha, This produced
/.43t/ha.

Part,

General._safet_y _Gonal tions___of_t_he_arti.s,anni_ fleet s_in,
develo,pj,ngqqunrict.s.

In recen): years numorous marino accidents have load to
a greater awareness aad more open diseossions of the safoty
problems faGing the world's hut Mare pArtieularly developing
countries arttsanal fleets, !ioveral accidents involving loss
of equipment and life had beefa renorded in the West African
region and it was now the policy of FAO to become more
involved in this aspect of vessel operation. In this regard
it was considered I; ha this, seminar Was an appropriate. forum
within whiGh thio topie could be fruitfully discussed.

r Prado of L P Rome presented a paper prepared by FAO
which gave an overview of the problems, highlighting the
circumstances found in developing countries whiGh differed
from thogie in wore developed areas . fine major contrast was
the fact that in developed countries safety at sea was a

prime conoern of authoritlen, ond regulations and training
far accident prevention and Iife presepvation had evolved
over a considerable time, lo developing countries often the
Gandition did not exi.st wherebN effective security measures
could be introduceti. lhese included

The main types of trawA were

Sido channel with trap
Gide Ghannel with a capture chamber
Gide
with

channel
trap.

with trap and an associated bar rage al so
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POOP werlanship or maintenanoe leading to breadowns
Low levels nf literacy, prevonling rigorous trataihg
in safety OP di,ffnion of ,,,nowledge through written
tents.
Scarnity of foregn excheolge preventiog rapid repla-
oement OP rapair or defctive equipmont.

Mspevsion fishing 4:oosoosities oad J nt antivity
rates of fl,shormen many of nhosì may he part time.

- State seourity regulations in some countries which
prevent the use of radios or pyrotecheios,
Soperatiundanoe of lahour and that 111-organ-lsed,
leading to poor worNinR condittons,

In additlon in developing oountries wessele in use are
generally smatter than in the lodus'tri,ai nmmtvies and in
smaller vessels the avoilable re6otioo time is muhh less'
when an annident

ir Prado then went on to nategor.ie and discuss th-e
types of Ji-Fe endang,ering stuation whioh ocohr onoard
nshing vessels

Injury to peronnet
Fire
Foundering

-
- Stranding

Maohinery [Jr-eat:down or disahled
CapsIzing
Survival at sea after clfw aoidoni

The conclusions offered hy ir Prado were that in the
smallef3t c16ss of fii.ihlog vessel., .uodertatOng rolati,voly
short tri,ps, the awarness of the need u rsa-Fety nreoantions
was no so fully appreethed on in large VO1,4ig; fishinp for
larger periods offshore, ''.;imitarly
enist often applies only (even in developNd oountries) to
larger vessels. the types of legislati.on in foroe tend
to di.E;criwinate against 6afety trai,ning for co1aiivessel
operators.
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A major question whi.ch safety at sea legislation, raSses
is the cost_ In developed dountries it i5; accepted as an
unquestioned pollidy iat the moral ohl,-;:gatien te save nr
protect life overides the cost cons:ldeeot-ions_ In developing
countrie.4 however wheee the biologlcaI reseurne may be
limited and fishermon ere living on the economic margin the
cost factor Is a major constraint to having effective
security regulations, The gor.Gtich ie po!,zied if the
doueloping countries can afford ::rfety rewiltion5 fl. .T' their
fishermen- Poch 6J-000tny MIlet examine its own particular
circumstances, but what ir apparent_ is that in most
deueloping countrios no adequate dota upon which to bane
rational decision ore available,
The e..11.L.Rfrtence of C,ipe Verde

As 6 result of recent marine obeldents aroupd the
archipelago uf Cape Verde Or Aosell of project CVI/86/0n6
no e extremely concerned bout,t4e situation. He explained
tklat small vessels often of only 4 m fished oren 216, mites
-Pro land despite the reguloations which confined them to 2

inevit,Thly several were lost eacll year, 1-.n one recent
lamentable.oaee a lit:P vessel t4thich had broen down hnd
radioed fun help Pu t. nnl:hing woi, done For several days
despite the foot that thp message ho0 been received onshore.
Eventui.illy a military aircraf1_ w o sent from Dakar to make
a search hot found no troue of the vessel which WO.G IORA
with eleven oren momber.

As a means nseisting dutectlen Mr Anell proposed a
widon use of automatic lacating devloes wh inh had been
preven techalei-ttly and whioh ore relatively cheap. In
addition specific security proposals had 1:).11e0 drown up by
his project, categoeug o.,th fixed motors and
these either powered hv outboards OP snit. For the former it
was proposed that each vessel should uarry

A radia with an indepeodobt power source
A swil
Automati.c locnting
Regular inspection of secarity eouipment by the
responsihle authorities
Iktt automaticatl.y liFe rnft

- Strficiect life jacket for all crew members -los 20 %
in addition, ni t: the tulmo of vessel on each to
prevent trouhlpment tu other re reni te borlhp
inspeciao_

- Poder reflector



For sroilier. voseels whSoh at-e by Iaw retrtoted tofishing withlh 2 allies of the ehaet but whSoh nevertheless
venture 1".n som enos th.ao 20 ties, the safety
measures should inolude

A li-fe jacket for eatlh flehermen
A buoyanoy orolportuwnt. i_retelled i.''OPQ end n4Ft fJiled
with either cork or Oanti$.:: fAuats
A mast aftd
A pare steerlg (Joe
Rechoraendatloo that rr I it I rT-ieh in a group,

It wros reQoght7e0 that equippi.hg k,orgeole especilly
with eleot,ronto aide would be egpenel'yo, hut t.:,:tien compfwed
to the totadaco7,-A of a hew ve;:i,es the adstt relo'..esonted ortly
a email propovlion of lhu total autgeie, Nevertheless far
the OWfIVP'S;', of older vessels already at ,r,;eA the investment
could he px,oh3billve, WAE$ suggcr;ted therefore that the-

rodio rhish would cost aeound WOO ehauld be
finaneed by the owner as this wae ah o:l'O tu flohlog es well
as a safety i_tem, wh7ih would ha ve a woinimum coet
ehould aleo be provido0 be the fr.,sj'pQr.

The wiore eAvensive 1,Lecos ..sooh ae, automtic torri; 'iondelo¿ orsr I n ne t I I ragti.hg 4U00
reepectively would probohly hr uhtwflh thR capethilttie°3 of
aeveral owoero, roer it wae suggeted that e:4terntql
aSd be eought fz-om the em yr ea.i' bitateral aid cbvganieations
alrnady involved in fiehing developm{-4ut th Cope Verde_ Thesa
iheluded Japan, Holland, V,Iat Cerroauy, T.taly and France,

Ye uIrtt to the afety equipmeht to he 'r' eh
aboard 1,tesee,,is IL furthOr propoeed that an oPgani?ed
.5,;yetem of rescue w.vel,:i.thoe he Intrudhoed by the provieio4
frt three tibve glass life boat, Faoh would he equJpped with
two motors givingr epeed of 13-1g knote, radrorBdlo
equipment, automatic poefflohlha dovce o high powerod
e.earob i. ïght,

These thaeeee oh-Soh would cosi' but.weuh ti200,G0t1 - $
260,G00 each would be basod FiDel Vieta
Santiago, w-hidh would glye each ma-Arimm interoc:tion range
of 90 miles ifl oaiie af on acidnht, f ho c.rowe would he
volunteers ah0 be dorer tho port i,.5horitsf,:mol
fLe'aapmeo,

Mr Pawu5l Tawimomo ruIilted I. hr oIpourw,3tancP of an
leeid,ant whioh ocoorred oith the Rehi.a ProjacE glas libre
Gygous veesel,



A routine trlp made tu izet in the late
afternoo wih, the intentAnn of returning to pert about $iiA
thirty pm., in all a trip of ahout 2 hours.. After sq-,etting
the long IJ.neE; the veoel prooeedo:d to port h,nt eftav about
1/2 bourn the. maln woor stopped and could not he retrtPd_
A second authoard oarr..;d fnr such. emepgendie waG mounted
and the t,real proneded buto,f1...vIr 6 :;Iltort while the motor
vibrated lopajgjwas i-.oibmrged, and onold not be rhpi.rirnd
at sea A Iv.s:7,. then rigged tand the uwigel ogolo 1:1F got
underwo!A,gh and wrooeeded to with.'in thrhn Cothnou
whcTn the welnd deopped_ Tt clood to F.mchar overnight,
Foptunately the orew had pinnty- of food and water aboard 6F.;

c.arried as; sandard practice, At dawn the wind had
uhauged and the vcti-lt opuld not p.roceed directly to Cotonou
but drifted tu the nLwhere it fihatly f:,cked up and
towed in hy another project c.:noe w.hli.J1 had been ot on o

1,a-coh f-ti:tytan, ,i(A. the veqi,:,1o1 wae a.t for 2d hour,37,
and overdue fop 0 eKpnp:innon prompi;ed the
project to c,,aiwthe the wholG que:0:f..on uf seouri,ty at een: for
its own veciGeks and for priwilte

A vci.:2571.ei cparated by an ,agenov sudh an FAD could carvy
sophisticated equipment and could afford tu nave it ri.,2paired
when pr.o.blp oocurred. Tn fact a radio aic.andard
equitpment on thn project vo.1;re'.1 it wan found that
humidity r. nd,:lred thm aFer a few months and duriag
the tr-Ap in question no radio nur t.,:nrrJed heoauge of thi9
:reason. Hawc,t.ver un ordinary flhePn .could not afford
eithar the Initial oolit oF a radio or -Its constant repoin,

ftare u er.6-1:n ï F t huy wer#2 avaitabe would probably.
t,)e ton epehise fnr fl9nermen. Life jachetf3 uf thp
approved type 6.Len, woufd taV.o up too much 41riace abord
canoe IF uno hind tu 40 chPrind fnr. ech crow mhmhnr (op tu

After muoh thought and eclBouloP t trou dehded thot
the :i5afety egnipmen4 which shunld ho oarried by a canoe
.0-gotild be slmple, attalonkii,:! by tho fishermn and he aimed
at preserving A.U7 if an ach.ldent

In cooperatSon w".1,h the May:i.ne Ma.rchande a poster was-
pro/Jul:tad to draw fishormos ,itttiok- to the nned to oar.ry
oortain items, Depiti-yld no ihn crtrc wel.c: 7

A :,1oft
Woter
Food
A reerw.c tnf fuel

- Firnt aid supplies
Paddles
A torch aod ipareto lterAv.
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Pao¡Affinf t6mp oluu moltche53,
- An anehot. Ow.] rape

The poRters wore to he displayed ppovinuially in tirich
hing I O itR to bP4 a---,1,1n-Farecd by asticker depicting thR same itetms, ta be 1-gRued to ci,7,,,idh

fishermem vAth an outboard motor td. ho - xed on tho clover,
The 1.1.t of t;pcc l.j noe:Ol000tolv but tin=2 items wave

conidei'..ed the m.olt Importt to he caoried In case. oV an
ac:eidont at se, nod oll iteim4 WRY'n wi.thif? the meaoi74 of even
the pooreet fi:lhevmon.

Thp reoineal dti(,1

The pptiblm ,of 'ocoltjent (it seci wos
atinerved by Ms:, johnsf;wi a? .1.-DAF n nproh.1m. whl,oh conooPned
ail niAlonal fl9h1Fy,und tp.,n,ruporl -Fleets in tho ragion. A
so:i.otion N.'oquirRd approaelh which
idootified the prioy-TIty
h.4.i¡Aed pcls.f4:iblo solutions ond tmpi.Inted and di.ffnqed
the t7.;olutione fW.opted

A u-imple aectident report doviued by TOAF wrn4 ;Alen
dasczribed in which y.),rdot efVioers uncrwopetpnt authcwitiQo
oould nu..ae the o'cscot: n-non of no ;,1c,oideot. This: rapavt Vflg
t..o he used iP t. ho -V 'i p4asp i.6q7.,,.nLì.fying the m6Jn Q4US02
.of accidente at tifio in I:he veRi.on

Any no J. .ihc.m.ld hdive uluc i n evii:.el..7qa if it t,fere
to be c:4c. ..-.eptod u4i.yrsoYly, theo .wer

No inceased dongp.; ipT3,Ing c-co ccinment speeifiz,:d
No docroae In cFitoh through wf3:.iog equipment
Tice equipment1:TA usentl.

ccot. n n coton tg phnihie
Fishermen aud otho,r operturs non its ui..;efulneus
Cost shoul6 he within c;iwiihilities uf u$,:ievu
Elnai:5,ty lo nWifi,;..stlin if pog!,t4hAe
LouaJ ..1wpons.lbility for ibtro6.twtiun

Mr JohsQvi then Vt cc a.on de
preserverG. Thoue were fionaructod -Frot . fom plaGt7le usne,lly
*seci in thfa fobvictlo u cc-tdAl. These ;ttild he iw7ide fraEit
one, two f7,-/r thre(7,, 1;7iyevt.it oh I c izqientively of

Skg and
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Ohe fa,haet of tAle rav4 motePiai gn-FficAeht far 4 larger
juk,otFJ. ootlt around 606n Fr-VA wh.lc;h gvc,. a co9t of

aromndiUflFCFA eaGh .3c7.1et, while h three 1o,y4?-r unit would
cpst in thc.:, rogioh VONO FCFA,

A variety.. of Goiohrs avai.JohR awl, a c4ol,ceruLd
ha made to improve tvi.qlhilty, A further e. Ivantage WAG that
these- jaoket could he f-A0T- 0 .Fka,t and t...muld he u,5ied
$:;leeping mot.
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Part III
1qaglglapng_;i4nd_Recomattoaft

The concluding session of the meeting vas concerned with an
open discussion of the conclusions and recommendations which
could be drawn from the presenttions which had been heard during
the sessions.

A?tc4ange

It was strongly fe J. that more emphasis should be given to
increasing the accessibility of information In particular it was
the opinion of the participants that a free exchange of Y:esults
even if negative would greatly assist projects and other workers
to define priorities and reduce wasted time and effort in
duplication of activities, It wa3 als6 proposed that reporting
needed greater standardisation so that results could be compared
effectively To assist in this it was suggested that a check list
of aspects to be contained in reports could be produceed. It was
generally agreed that IDAF should act as th clearing house and
polnt of contact for the diffus ion of information.

Ine,'.Trial motorisation. programme

After the discussion on motorisation which revealed the
difficulties inherent in Internal diesel instailation it an
recommended that while the advantages of diesel power was
recognized, careful thought should be given by project manageMent
on the implication of commencing a diesel installation programme
if the necessary infrastructures were not available at the
project 31 te or at lees t: accessible in the country.

SALeLL,:y....À.1:_s ea

This was recognized by ali participants as a topic requiring
urgent action. The general concensus Vd2 however that safety
requirements should he reviewed within the economjc context of
the fishery in question. It was proposed that the international
legislation already in force waF.; adequate at this point in time
for larger vessels but inappropriate for a canoe fishery which
often operated at the margins or economic viability. The latter
required a higher degreee of training' of fishermen in safety
procedures rather then the ento'rced introduction 04.

sophisticated equipment. To ::..einforce safety measures considered



appropKiate It wa.5 proposed that local tzaditional power
structures 3nvolved in. their enforcement. It was also
suggested that' p:ojeCts which sold essential equipment and
spares to fiE5hemen could oo exert influence to en5ure
compliance with safty regulations, It was noted that donors
ShOuld .be required to supply adequate safety equipment when
sUppling vessels to governments through assistance programmes.
Diffu5lon of the recently produced JDAF ac.cident at sea Keporting
forms was endorsed.

AJtgnatlYP_vgjd?. .gPftrqlr9r.IftklamateEda-

T1e participants fully supported the urgent need for greater
investigation into the possible yeplacement of traditional
vessels using alterntive materials or designs in view of the
rapidly. depleUng forestry resourc.es in West Africa
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E. Ansell,

E. Mbye,

J. Prado,

aitropecheur, Pro jet GVT/B6/006, GP 66,
Praia, Cap Vert.

Fishing Technologist, Department uf
Fisharien, Banjul, The Gamhia.

FAO Fishing Technologist, FAO, Rome, Italy.

J.P. Johnson, riaaior Adviser, TOAF, FAO, Cotonou R.P.
Benin.

G.V.Everett, Programme Coordinator, TDAF, F.An, Cotonou,
A. P, Benin,

A endix I List of participants

A.E.K. Udolisa, Chief Fishing lechnoIogIst, Nigeria
Institute for Oceanography and Marine
Researeh, PMB 1272q, Victoria Tniand, tagos,
Nigeria

P.F. Tanimomo, Fishing Technologist, Direction den Pechen,
BP 2R3., Cotonou, B.P,Ronin.

Marc Patenaude, Mechanic, Cooperant Volontaire,
(Canada), I) i: des Peches (Projet
Mocat.le ), Cotonou, B.P. Benin.

P.T, Holler, APO Master fisherman/mechanic, Projet mdele
Cotonou,

E.A. Ogundele, G.FAII, Boatyard Ighokoda, Federal Republic
of Nigeria.

L.I. Gral National Directo.v GRAigri/OA4, Pr(lJoet for
Integrated Development of Alrtisanal
Fisherie in '?ej., Yejl, Ghana.

G.T. Gheves, Chief Technical Adviser, FAO Model Project,
n.P_ /369, Cotonou, Benin.

Yves Pinard, Directeur AfFPAl-.4, BP Dakar, Gen6gal

Píe C. Hounkpe, Projet PecheS Laguaaire, Cotonou, R.P.Renin,,

Akambi Liamidi, Projet Peches Lagunalre, Cotonou, R.P,Renin.



R.J.Beare, Project Uanager, Shenge Project SUL/62/01;
Sierra Leone.

T.O.K. Taylor, National Director SIL/83/01S, Sierra Leone
E, Gioni, Fishing fechnologit, fRAF, FAO, C,otanou

R.P. Benin.

B. AnumDoyi, Fishing Tenhnologist, Fisilnrios Research
and Utilisation Branch, Tema, Ghana.



d. Prado
Y. Pinard
R. Reare
E. Giani
R. Rdulisn
J. Prado
E. Thyo
L. Broimoh

ednesday 2?th September

E. Angell ; fishing gear, Guinea 13i91'46U and Cape Verde
E. OiEni ; fishing pon r' West Africa
R. Udolisa ; worN with the flume tank, Lagos

Anum-lloyi ; effects of small mesh gies in.artisanal
fisheries

P. Notler extengi.on work in nose vfl.lagos
P. 1Tanimomo ; introduction of eehosonnders in Benin canoe

fleet
larye ; development of ortisanal fisheriess, The

G. Sheves demonstrations with ochogonnders and gill
nets in Togo and Ghana

C. Hounkpe fishing gear in Benin lagoons
L. Akambi fishing In Benin lagoons

Thursday 28t,h September

J. Prada
E_ Angell
J. Johnson
P. Tanimomo
d. Prado

31. ...

dix 2 - Agenda - Programme of adt-ivities

o day 2Fith September

ning - Trip on lake Nokou, to see artisanal fishing
activities, and appropriate technology

Afternoon - Opening, introductory remarks, and preliminary
presentations.

Tuegday With September

replacement. of dugout oanoes
methodology for introduction of new conoes
canoe motorisation., i-iierre Leone
motorisation problems
climatic offedts on synthetic fibres
off' shoro fishing - experience of recent part
degign and operation of fishing gears
fishing guar of Volta lake.

; safety at son
sofety at neo, plus video easette

; safety nt sea, colleclion of data
; safety at sea, Benin experience
; FAG GO support, to fita projects,

concluding remarks
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Appendix

LIST OF_EA EraPIN(LaYgNINQUGY_EQBbLqATIoNs

(Fiahiag Technology'Service, FIIT)

E : English
F : French

'S : Spanish

FAO F/SHERIES TECHNICAL. PAPERS

(Orders for the below mentioned papers to be made direct to the
Distribution Sales Section of FAO at Rome address or recognised
distributors of FAO documentation around the world)

No

96 Pev.1

UiIC.

Building a Sawn Frame Fishing Boat E

Languages

117 Fishisng Boat Designs:1, Flat Bottom Boats E F (S)

134 Fishing Boat Designs:2, V-Bottom Boats E F (S)

188 Fishing Boat Designs:3, Small Trawlers E F S

239 Fishing Boat desigm.,:4, Small Steel Boats E F S

237' The Ownership and Management of Fishery E S

Research Vessels

267 Description and Classification o'f Fishery E
Vessel Types

196 Engineering Applications:1, Installation E
and Maintenance of Engines in Small

F (S)

Fishing Vessels

229 Engineering Applications:2, Hauling E
Devices for Small Fishing Craft

296 Engineering Appilcations:3, Hydraulic Deck E S

Equipment for Small Fishing Boats

189 Bottom Trawls for Small-Scale Fishing E
and Supp,1: Adaptation for Pair Trawling

(F) (S)

199 The Fishing Technology Unit E F S



222 Definition and. Classification. ot Fishing (E) (F) (S)
Gear eategrories

284 Small-:',;cale Fishing with Driftnets E

264 Community Fishery Centres Guidelines E
for Establishment and Operation

FLO TRAIRXRC MEXOS

for the below aentioned to be direct to thepapers made

(Fish aggregating Devices)

bit ST OF FAO FISHING TECHNOLOGY PUBLICATIONS

(Following publications to be purchased from Fishing News BOOI;5;
Ltd., Ozney 1,1ad, Oxford On OFI,, U.K.)

FAO Catalogue of Fishing Gear Designs
FAO Catalogue of Small-Scale Fishing Gear E P
(2nd edltion)

FA0 IJA5 1704PLAAn
(Following pub'lications to be purQhaseel from Fishing News B)oks)

Calculations for Fishing Gear Design E
Netting Materials for. FishJhg Gear (2nd. edition) E
Tuna Fishing with Pole and Line E
Mending of Fishing Nets E
Squid jigging from Small Boats
Otter Board Design and. Periormanoa
Echo-sounding and Sonar for Fishing
Fibre Ropes for Fishing C.:ear E

Distxibution Sales Section of FAO at Rome address or recogfnied
distributorso t. k' documentation around the world)

1 Pair Trawling. with Small 13oats E F S
3 Fishing with Bottom Gilinets E P S

7 Finding Fish with Ec=hosounders E P S
also ArabAr

13 Purse Seining with 3mal1 Boats E P
14 Attracting Fish with Light E
15 How to make and set FADs E
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rishigg_Vusek_Dqsign,

(Pollowing publicati(3ns to be purchased from Fishing News Books)

Fishing Boats of: the o: id 1 2
Fishing Boats of the World 2 E
Fishing Boats of the World 3

- Design o. Small Fishing Vessels
PAO Investigates Ferrocement Fishing Vessels

(to be purchased from: Ed Lavoisier, 11 rue Lavoisier,
F75384 Paris Cedex 08, Francle)

Oiscellaneous

Manual for the Management of Small Fishery
Enterprises FT, C3CP./IT/342/AUL

Women in risheries - A Selective annotated
Bibliography FAO Fisheres Circular No.k311

Women In Pisheries, FAO Film Strip

) Out of Print
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APP2POix 4

sow: PRELIMINARY,RRSULTS OP THE ,COMPARATIVE PEREQBMANCE

OF,MOTORS USED POR FISHING AT SHENGE JSKERRA LFONE1

Ly Rod Beare

Motes on stati.stics - depreciation c) e_ftaus

All engines amortized.. over 3 years. ThiF is generaly taken.
as upper limit of lifespan for 40 h.p, petrol outboard. It is
also the likely level of life for an inboard diesel - not
because the diesel engine itself breaks down, although this ).,s
quite likely, but because the peripheral bits like the gearbox,
shaft couplings, shaft and stern gear are likely to break down.
because of lack of proper and timely maintenance. As for diesel
outboards it is uncertain how long these engines vill last
because of their recent development and lack of thorough teStilng
in the field. However the prole cl; 27 h.p. Yanmar outboard
diesel has been in operation ior one year in a comercial
environment and has so far experienced Ro mechanical problems and
no problems which require replacement spare parts. It would
appear reasonable therefore that with cave these engines will
last for at least three years.

Manufactures all claim their products will last longer-
especially inboard diesel engines but given the operating
conditions in Sierra Leone most onglnes are unlikely to:last
longer than four years although there are exceptions.
Sustainable:supPlv_o: engines

In order to sustain the supply of inboard diesel outboards
the importing agents would have to be established. They would be
liable to the payment of import duty, and a trade mark-up, cover
operating expenses, profits, and to cover the repurchase price of
the hard currency used to purchase replacement oOtboard engines.
Without such a system there can be no claims to-be able to
sustain the supply of engines and spare parts.

Certainly no fisheries aid projects can claim to have
successfully introduced alternative inboard diesel engine
technology to the canoes of Sierra Leone, it is perhaps too
readily- forgotten that a. successfull transfer of technology has
already occurred in Sierra Leone when petrol outboard engines
superceded sail and parid le in the in the large Ghana canoes. The
canoes have been operating with petrol oOtboard engines since the
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1960s. We now talk about replacing this successful transfer of
technology with another', but the necessity for this has only
recently become necessary due to the high fuel cost of the
large petrol outboards used in the sierra Leonean Ghana canoes.
The obvious answer to the motorization of the larger canoes was
the inboard diesel bol: project after project has experienced
endless problems in trying to bring inboard dieseis into general
service. The same problems have been experienced- with the first
generation. of outboard diesel engines which were noisy slow and
tended to vibrate themeseives and the boats tn pi es The
current .generation of diesel outboards (Rugerini, Lombardini,
Yanmar and the Coventry Climax), of which this project has tested
the Yanmar one in both fishing and transport operations, show
distinct advantages not only in terms of fuel economy but in the
overall return on capital employed,
Fish_aríces

Price of bonga has been taken as the current 11/5/89 average
price for medium bonga landed in the fishing villages, Le 30 per
dozen. This price has been translated into landings value which
is based on a one year study of landings by al]. Ghana canoes in
the project area.
Vessel characteric, ics

The cost of the hull for the inboard diesel hull also
Contributed greatly to the relatively poor return on capital..
There are several reasons foY this - to accOmodate the inboard a
much strengthened hull is constructed with expensive imported
galvaniSed fastenings, a radically altered stern section, and a
more rigorous use of imported boatbuilding technology, None of
which makes the boat last any longer than Ghana canoes
constructed by local craftsmen due to the actions of marine
borers. The hull has therefore been amorti sed over the saMe
period as local canoes. Extending the life of the hull with
various anti-foulings was not considered a pratical sustainable
opt ion given the current situation and practices.
Catch statistics - assumptions

It has been assumed that the diesel outboard catches the,
same amount of fish as a 40 h.p. petrol engine This has been
proven in commercial trials which gave some tentative indications
of a superior performance by the diesel outboard. In the field
especially at Tumbo the inboard diesel is perceived as best for
catching herring and awefu (young bonga) ; these two fish groups
are of lower value than bonga so there are indications that
inboard diesel techno/ogy is not as high an earner as either of
the two types of outboards. However for this study we have taken
likely projected earnings as equal,
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Diesel anl_petroi .price ji,,tructure

Due to recent change in price structure diesel and petrol
are sold at almost the same price with only a very small
differential, If ever the differential were increased it would
further increase the advantages of the diesel outboard.

L9q.al_120A17. :techn21

A hull destgned and constructed to accomodate an inboard
diesel currently costs more that twice the cot of a locally
constructed Ghana canoe. Both the petrol and the diesel outboaEds
use locally constructed hulls. The price for locally. built Ghana
canoes slightly exceeds currort quotes,

Eo,irLt..r

On the basis of these sta.tics. the puKsoit of the inboard
diesel programm(2 in Sierra r.eone will-only be worthwhile if tha
benefits of longevity'con be truly realised. Po do thi$ will
require a very thorough anair5is of the real technical bac% up
skills and training of operators who will be crucial to the
success of such a prouramme,

In the meantime the diesel inboard motorPzation of Ghana
can oes can be, at best, regarded as the least worthwhile of
current opt t nus i t is surprising that given current
circumstances the inboard diesel only gives a hetter return on
capital when its introduction is subsidised i,e. with Oil duty
and nil trading mark-up, Taking all the current circumstances it:
looks as if the outboard diesel ha s ecome a favoured option in
the motorization of Ghana candes.

,ssumptions_a1,7!out_malnten,ancp_cd:3

Maintenance costs are based OR the petrol outboard engine
study.. carried out by this project, These costs have been
attrihuted equally to the inboard die:,.:4e1 (there are indications
that repatr costs tend to he greater) ;ind to the outboard diesel
(about which we do not have sufficlen17 data),

FaakeroquOLt.oHd.e.tPr.m.illipq_engille_.a120y4_,pqK.torpuince
im_kitt_nq nt

Fish behaviour : An onderstnding of the average way in. which
bonga, awefu and other pelaglcs behavQ when they ar:e swimming i.e
shoals is crucial to both the technlque of catching, and in
determining whether a particul:,Jr angina and vessel combination
is suitable for that particular fishy,
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Bonga : typically bonga (Ethmalosa spp,) tend to swim in
straight lines and when under threat by the presence of a fishing
vessel they will endeavour to escape (from an epicentre) in a
straight line in the direction of the tide. It is therefore
crucial to position the vessel án such a way that the down tide
escape path is closed by the ring net as quickly as possible,
This is achieved by rapid acceleration to maximum speed with the
tide in a port hand turn to block off the escape route of the
particular shoal.

Awefu : unlike the adult bonga the imm ture bonga (awefu)
tend to behave in a more erra tic manner, and although they
normally escape from a threat in the same direction as the tide,
they tend to zigzag across the tide. This behaviour means that
their escape tends to be slower, apart from being physically
slower than adult fish, and the positioning of the vessel and
speed tend not to be as crucial to a successful net shot.

' Shooting procedures : like the hunted fish the crews of the
hunting vessel also tend to behave in a. particular way. When
approaching an area where long distance observation has led the
crew to suspect the existence of a shoal they will stop the
engine and a.11 the crew strain their eyes and their ears for
sight and sound of fish. Characteristically bonga will smack the
..water with their tails - thereby betraying their position
relative to the boat. The cry 'knock will go up, an apparently
joint decision of the crew, and then the cry 'chant goes up and
the engine is started, the net-and buoy cast to the port side of
the vessel, and then shooting of the net proceeds, This
apparently simple procedure can mean the success, or total failure
of a particular engine and boat construction.

Engine requirements For success in catching bonga awefu
or herring (Sardinella spp.) it is therefore necessary to
identify what is required of a given engine and vessel
combination to meet the requirements of speed, acceleration, and
the procedure normally adopted by a typical fishing boat crew.
Clearly the engine must have the following characteristics,

The engine should start easily and reliably without the
necessity to repeat the starting opeLations, A slow or unreliable
start will lose fish.

The acceleration of the engine should be sufficient to
deploy the net fast enough Lo prevent the escape of the fish.

The engine should not alarm these sensitive fish either by
sound or by vibrations which exceed those of the engines.
currently in use.
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The vesel itself. should facilitate the shooting of the net
in an efNcint safe manney and be of such a design that maximum
speed is achieved in as short a time as possible,

Vessel r(,!'quireme,nt : with resr-ct to the two (EDF, Kambia-
Yelibuya) proJect construd (Mana canoes they wore designed as
improved coplos of Iocal VO!5SCtgts, ' Irrf(1 p:oved themesOves to be
equal and in some reSpects superior. They were supezior in terms
oi construction strength and stability and in the case of "Pink
Porpoise" in terms of manoevrability, '01 no respects did the
tests calfried out on proJect veF,s(il!yi show significant vaiations
in performance to a local vessel with similar installations.
Some .costs

Engine type Smport Total': cpst of Estimated
hp .duty boat ner and eones J. cash

% Engine (Le) flow (-,e)

SIAMAaTv notes,

Dieel outhoord at zero duty euros 80.6% more return on
capital 7-,11.an the petro) outboard c,,ckage
The die5ei outboa-x.A. at th true rnport duty rate ok 35?6
earn5 73,8% mere tetuh on capital employed than.the petrol
outboar(1

:L At full mArket riite i,e. s uesteInabLie rate through supply
by the outboard enqino trade wMcil includes duty -..Tt 35% and

des i. mark-up, i',3s well a,=', earning suMcient to
repuychase toreyn exhange tc repeat the buying exercise,
the diesel outboard es r ne a '.363 bettar retmro on capital
employed i: he the petrol outboard,

1,Diesel outboaKd-77 0 1,3'11,975 376,278
2.Disel Jnboard -30 0 1 725.0011 238,603
3,Petrol outboard-40 0 3,114,(150 206;251
4.Diesel tf -27 35 1 41r, clf; 341,281
5.Pet-col to 411 35 3,1,19,767 196;347
6.Diesel it 30 35 1,866,050 191,567
7.Diesel 5i -27 310 1,643,947 26.6,287
8.Petrol t? -40 110 1,226,305 170,835
9.Diesel Inbord -30 2,16,300 90,887
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Implications for 0hm,.::1 cns motoriztion. It ts apparent
that only at zero eluty does the inboard Clie.:!1sel package rank
any higher than i:he petr.ol outboard, TU.5 po:31tion only
vorsens as the import dutyr i ond the ouboard
show5 a distiuc:tly oupoT return on cap;tal employed tall ates cy,F duty.

The lower the pr'fte of fih, the Wigher tho price of fuel
the more 1.1,1y that th dlel outboarj. wJli maintain aviable fishing operon,
The diesel outboard can ho 11$cd in loc,,Ally cont.5tructed
Ghana canoes vfth r,ï.y very minor modification to the
inboaKd engine well_ Those hulls cot lf,.=s than 1/2 much
SS an :1 boird hufl.

Assumptions

Ghana boat for outboard 150,000 Le

Ghana boat foT. inhoah'd 460,000

Net 862,000

Diesel outboard e i. cbAty freo 27 hp $ 4 For,

Diesel inboard u: .1. 20 í 200

Petrol outboard e.1f, 4 rt 1,570

Exchange rate ; 65 n to $
Trips p,a, 255

Landjngs per 0....Jp ; 0,725 t
Va loe per tonne ; 345,7(44 r:e

Medium bonos (pric7e/d(.)

Landings per ylar 184.175 t

Value per yei:rr. ; 1 727 803 1e



Apoe 114 x .5

PE.V.E.L (212 e E't113 k2E1c.KILART AVALI?

sellt4t. on._ m71_,,,__F.Psj.kri±L.,. AP- 1.'11_1_, ri Z.Q.q

LIiLPQ

Securitck

Bateaux de p0che A moteur fixe.

information : sensibillser les pecheurs et les armateur-s
5114 les mo ens etticaces de commun:Lcation et de .:.7,ep61-age A
embarquer sur les ,bateaux et recruter a des postes de
responsabilit6 des techniciens compétents.

(=PRIRPPigat,J2R.,.__Po le

Rendre obligateire l'Installation de VHF sur.. tout batea'u
de peche a moteur, avec alimentation Vlectrique Indépendante
(possibilité d'une aide japonais),

Obligation d'avoir une voile de dimensions nor'males.
r Eq ipor taus les bateaux de Oche d'une balise SARSA.T

COSPAS KANNAD tDt l'ef:ficacité de ce systme est d6moott6e depuis
plusieurs ann6es, les plaisanclers en disposent sur leurs yachts,
pourguoi pas les Drofessionnels de la mer.

Faire la d6monstration de maintenance (remplacoment des
piles et de mise en opération de inbelee,

6quiper les bateaux marchands f0 le tratic inter
iles ou inter ports de GONIO VHF, type Polaris.

effectuer par les autoKité:'.5 maritimef'.) des contr6les de
bon 6tat du mat6riel do sécurit6 à J. improviste donc sans
avertir l'armateuy Wi le patron et sanctionney tout manquement au
r6glement en place,

6quiper tous les bateaux de radeau de survie
pneumatique à.qunflaqe automatique 17j.t6t "% la mer.



- 42 -

faire en sota gue les brassires de sauvetage soient
toujours i bord des bat.iiux, et an nombre 5affi:5ant, (20 % de
plus que le nombre de per*one5 bord) et que lea mAme5
brassi6res ne servent pas A l'inpertion de ..7écurittT5 de plusleur55
bateaux ; pour cela un moyen 53,mple peind:cP. le nom du bltesu
sur chacune

6clu:iper les bateaux de reflectenrs radar.

ju§tificati,pn_cle c07.:T-3 »ioments
Radio. VHF :tan s do Cap VeTt sont 4quip6e d'un bon

syst6Me de communications radio, central La a Mindelo, la VHF
peut Litre ut:ile duTant 1,e5 remires hCIUC: de 3'avaTie1 panna
moteur ou autre, melase p6ft6e a imit6e 30 ou 40 miles
maximum,

La peut prmette i a d(1.!plauement du !:xiteau at
donc le rh-rjai de dire(77tion3 d6riv, perm0:
d'éviter les re)ches ou dep1TT10he1. r poTt ce3ui-clru

pas au vent.
en iur pìr 3 bateRux de pche

ne disposent p,7i.s de ce ',:te be line pouK lasimple ralson que toute
les c6tes et Lienx de pchP: !iont couverts p&1.7 divors syF3t6me5

Hradio-électrigues de Dr)Itk)nnement Decca, Oméga, 0111ga
différentiels, Loo.n o et Toran.

, Les fl.es du Cape Vert k-A les ci3t.-5. Ouet ;.ificaine) elle;'i,
ne sont couvertes par ,,:ncun de ce:,.: systi;4mos, la bali.se de
d6tresse se jw5tifie plei,nment, elle est d'un fal,b1F!,
encombrement et de manipol. en sJmple,

d'un fainle encombremnt et
d'une effricaf7it6 ga.rant.je an 4-.7as de naufraqe,

P741.E.03qmPnc.,6P9.1..DA.171Pit. . u r 50 Per, i.

a, VHF A 1Ji charpa dfi, )',.3r-m,3toQr,oCre c'st arisai, un olltfl
de tzavail communication ente bataux et avec 11:Armateur

terze, Son PI:IX e5t de 1 000 OSA. soit.: 73 000 ,7.'scudos CV,

b. 6. la chal:'ge dQ

t roi prix ev,t d'f.,tnvron 2 000 $
soit 182 500 e, .ci.ados CV, Òeu put-tre trop important
pour certins armateur*i.
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L'acquisition des balises pour'raient se faire en sollicitant
l'alde financiVre de divers ei:ganIsmes coopérant dans la pOche
actuellement ou Payant att comme les coopératIons du Japon,
de Hollande, d'Allemagne (1(. d'Italle.et de France.

Les 0N(.3 peuvent aussl 4tre sensibilisés à. ce problkoe de la
s6curit6 en MOT.

exemple Care France, ONO présente A Praia oorganisé 11
y a deux ans une course de voillers, tells 6taient 6qu.1p6s de
balise de positionnement, J n'est donc pos uteplque de penser
que les diKigeants de cette organisation seraient dispos6b A
aidet l'achat de mat&riel de sécurlt6 poni: les marine

d, Radeau de. suryie.

13 coate 4 000 $ soit 292 000 escudos CV.

Son finar:cement pourralt se iaire:de la mOme ilagon que pou'r
les balises 11 faut'6qalement p-rvoir son 'reconditionnement une
fois par on

PloyenE5_0.'int.qzvent:f,on.$

2Apr6s rep617age du bateau en diff.icult6 Ji est indispensable
de disposer de moyens pour porter secoors.

Ces moyens pourra1ent r,:tre 3 bateaux en "fibreglass"
renforc6, longueur : 10 11 metres, spbcialement cons:us pour_ le
sauvetage et l'assistance en Mer.

E.;quipement 2 moteurs donrant une vitesse de 17/1E3 noeuds,
un radar porte 48 m en unu EF, un gonio VHF. Polaxis, une
radio BLU, unr.- balie de positonnement, un sondeur, un
proJecteur orientable de -fore poisnu,

Ces bateaux 5e"caient hasés A Vincent, Boa Vista et
Santiago, c.:-;e positionnement t raJt que i.e distance maximum en cas
d'interventIon ne dépas'serait pw.3 70 milles,

Pour le choz du type biitt7-!.au on pouxrait se baser sur
l'exp6rience de différent socl6t6s desauvt.i.-;47e QUi (7ouvrent
les cates d'Euxsope

Les 4guIpages serlr..?nt J:orm,-; de voJontai. e.7, travaillant
dans des organlemes oeuvrant pour i.e ma r i. no capitainerie des
pbrtse. dJrectIon des port, etVI rdes maTinr3Vh 03

Le prix de ces bateux $énrr:cìdre du choix d6cid6, et se
situera entere 200 000 et 250 000 W 3 l'Unité,
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S c our les embarcations plus petites : les "bote

La réglementation interdit aux "botes" de s'éloigner du port
de plus de 2 miles, mais chacun salt que ceci n'est pas respect6,
les "botes" de Praia vont au Sud de Malo, distant de 21 mines.

il faut done améliorer leur s6eurité.
autant de brassie2res A bord que de marins

installer 2 caissons flottants, l'un A l'avant,.
l'autre A l'arrière, caIssons en bois remplis
de liège ou de matériel flottant

c, obligation d'avoir un mat et une voile
avoir un aviron ou une pagale de rechange
recommander les sorties en groupe.

Ansel Eug6ne
Technologiste des Péches FAO



AlTendix 6

AMELIORATION DES EMBARCATIONS TRAD1TIONNELLES

METHODOLOG1E

Sommaire de la presentation verbale de Yves PINARD
Table Ronde DIPA/FAO Benin, 26 Septembre 1989

Avant Rpopos

A - Expérience spécifique & la p6che artisanale basée sur 4

projets

Amapala Monduras 1980 : introduction d'embarcations 9 M en
bois, moteur in bord diesel

Maldives 1987 - 1988 : bateaux en bois de cocos moteurs in
bard (6 M : 10 RP, 9-12 M z 23-30 HP)

Sao Tome 1.985 - 1989 : H.B sur monoxyles 6-12 M
pirogues fibre de verre Yamaha
7 M t HB, 12 M in bard.

De fagon spéciale, Pro-Pe'che Séneflal 1989 - 1994
prévision/planification

Expérience connexe : 12 ans d'expérience dans les PVD
formation et développement rural.

B Présentation sommaire Pro-P&che

Composante SERVI PECHE : credit/micro realisations

Composante ATEPAS
transformation (techniques/appui)
production : techniques

equipement
services conneN.es

introduction des innovations
technologiques.

6 tt
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INTRO.UCT1ON

Quand on songe A introduire une technologie nouvelie dans le
domaine de la peche art sanalc- i. faut bien definir au depart
les objectifs personnels (individu ou organisme) vises.

Il y a 2 grands types d'objectifs qui determinent lea
orientations d' nterventiona

A - Ce que j'appelle "avoir son monument devant sa porte"
Cest-a-dire faire du développement pur ou introduire un
appareil d'avant garde, révolutionnaire,
C'est tres risqué sur le plan. acceptation ; on risque les
61éphants bIancs.
Toutefeis, ceiui qud reussit laissera sa marque il aura
son monument.

B. - L'autre l'assistance aux p6cheurs.
Par l'apport de techniques nouvelles, on aide le p&cheur, on
6volue avec lui, on s'assure d'une acceptation. du milieu,
Cet objectif nous oblige à la prudence ;ii nous oblige a
avancer a "petits pas".
On ne laisse rien de revolutionnaire, on courre le risque
que son intervention soit mains apparente et tout changement
majeur prendra plus de temps,
Mais, à mon point de vue, c'est encore le plus efficace et
c'est l'orientation que je privilegie.

.CQNDI T IONS ,P11,EALAp LES A TIMXVT TON_D WIYE 4JA_F,MBA KATI ON.

Faut tenir compté de la qualitd de l'embarcation existante et
utilisée par le groupe vise,

2° Faut tenir compte de l'experience/capac te et de la tradition
des p&cheurs.

3° Faut tenir.compte de 'la. rentabilité comparee embarcation
existante/embarcation nouvelle

4' Faut tenir compte de la. Capacite des charpentiers locaux ou du
niveau d'avancement teohnologidue du milieu,

5° ii faut accepter de construire le prototype sur place, en
tenant compte des observations des pdcheurs et des
charpentiers locaux qui eux. construisent en fonction de
l'usage qul en est fait.

6' 11 faut avoir le temps de vulgariser l'utilisation des proto-
types et d'accepter de les modifier sclon ie steme
"d'essais et erreurs"

7 il faut enfin tenir compte de leur mode de gestion,
spécialement si on parle de financement/crédit.

h



7LAssincATIoN DES PAYS

peut &.tre dieflcile de ciassifer les pays ea tonction de
toutes les conditions préalables ci-haut.
Cependant au niveau des embaroations traditionnelles (qualité eL
évolmtion) en Afrique de l'Ouest, territoire qui nous coacerne,
si nous voulons, situer le r6mes, je placerais Guinée Bissao
(sans embarcation depuis plus de 150 ans)au bas de l'échelle et
le S6n6gal au point culminant. Entre les deux nous retrouvons
divers degres d'évolution du monoxyle parmi lesquels ,Le Ghana
s'attribue probablement le premier rang.
On pourrait procéder ensuite aux choix des,meilleurs p4cheurs en
analysant les statistiques : engins utilisés, prises annuelles
par v6cheur et par embaroation, la diversité des espèces, etc.
On pourrait oomparer easuite les autres conditions pour se rendre
compte des differences. Mau objectlf n'est pas de comparer sinon
de montrer qu'ii est posible d'analyser ces conditions pour
chaque projet distinct. Nous limiterons ici notre dtude h
l'embarcation du Sénéoal.

LA PTROGPE SENEGALAOE

La pirogue sén6galaise telle qu'on la connait aujourd'hui est le
fruit d' une longue recherche.
De monoxyle qu'elle était, elle a pris sa forme actuelle 1. peu
de o408e près) il y a plus de 130 ans. Il existe quatre grands
types gelon les r6gions, adapteis b. la barre et aux conditions
d'c4chouage.

DescziptfLon de la pirogue sénd.galaise

Les caract6ristiques générales de la pirogue
longueur 0 à 16 m (sans les eperons)
largeur l3 è. 2.5 m (au haut du bordél

3° - profondeur : de I à 2 m

- base
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pièce maitresse taillee dans un demi au un
quart de tronc d'un arbre è bois rouge tt.ries
dur - très lourd - tres resistant (12-15 ans) a
l'eau-
Le tronc est prolong6 de 2 - erong sur-ajoutés
(a, l'avant et it l'arri'èrei.

t



- Les bord6es sont faites de planches (habituellement 4)
assemblées sans membrures (assemblage longitudinal),
Les 2 planches du bas sont "ciouées" (fer a ciment)4 la base
et sont de bois dur (m6me que la base), tandis que les 2
planches superieures sont en bois léger (mains resistant a

et sont reliées clains" aux 2 planches inférieures
. Les joints sont recouverts d'une toile

elouee pour ameliorer l'etancheité.
- L'embarcation represente une forme en V.

,;3-es_arincibales_qualjt.,

tenue de mer incroyabie pour affronter les tempates

il est :facile de maintenir la_ proue dens la vague

mouvement lourd qui ouvre la vague sans déséguilibrer le
pecheur au travail

capacité de traverser la barre tant au depart qu'è,
l'a-rrivee (avec charge)

facilite.d'échouage

Capacité de charge

bas coat de construction

facile b. construire et r6Pond au niveau de technologic du
- milieu, peut don c 6t1e construite et r6par6e sur la plage.

Ses_Rpints faibles

Le manque d'étancheit6
Les joints entre les planches superpos6es présentent
certains endroits un large espace (2 è. 15 mm) oU l'eau
p6n6tre,
La bande de tissus clouée sur le joint- bloque partiellement
l'entr6e d'eau, le premier mois, mais par la suite perd
beaucoup de son efficacité il faut 1 ou. 2 mousses a bord
pour vider l'eau.

Le manque de stabliité lors de la levee des filets,

Le mode de construction sans gabarit et sans membrure
occasionne des faux flancs (ouverts d'un c6té plus que de
l'autre),
Les clous communs, en fer, pour les joints ainsi que le fer a
ciment qui retient les bordées a la base rouillent rapldement
et font pourrir le bois, Les 2 planches supérieures dolvent
atre renouvelées chaque 2 ans.



,
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Ouré de vie courte at entretien coateux.
2 planches du haut de la bordée en bois mou 2 ans
2 planches du bas de la bordée en bois dur ; 4 ou 5 ans
la base en bois dur ; 12 à 15 ans

R6siste mal vibrations du moteur entre autre dans le cas du
diesel in bord.
manque de flotabilité en cas de naufrage (moteur et filet)

Interventions prévues

Nous prenons pour acquis que la pirogue, dans sa forme actuelle,
répond aux besoins des'pchurs, Elle est trs performaate et est
coustruite à un collt minimum,

Nous tiendrons compte de ces facteurs, car notre approche se
situe nettement au niveau de l'assistance plut6t que du
"développement" tel qu'énoncé au debut,

Au niveau des embarcations, nous prévoyons donc

1 - Garder la pirogue dans sa forme aetuelle avec moteur hors
bord,

A - Ma.mes materlaux

Essais 1 : en planches, tel qu'actuellument
améliorer l'étanchéité (joints et membrurcs
suppots) -

améllorer la stabilit6 éliminer les faux
flancs et ajouter de la fiotabilité.

Essais 2 : garder la base (tronc)
bordée en planches avec membrures et gabarit
al&me forme et forme Iégèrement modi).iée pour leo
endroits oil le mouillage est possible.

Nouveaux matériaux

E$$ain 3 : bordées en conIreplaqué marin
partie du haut d'abord (2 planches supz:frieures)
partie haut et has ensuite,
Peinture époxie en gardant les mGmes motits.

Essais 4 - )ibres de ver re fabrication st.,négalaise,
mame forme, me:me mouvement lourd, possihilite
d'échouage,

Essais 5 - libre de verve modele japoneds Yamaha pour fin
d'essai. Si prohant, fabrication sénegalaise

Essads 6 - fibre de verve, modèle modifi6, pour les endroits
où il n'y a pas de barre : ex : entrées des
eatuaires.
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2 - Moteurs

Maintiendrons le hors bord

reduction de la puissance : economic de carburant

introduction du H. 13 diesel

Ferons peut-6tre essais avec in bord ou in/out pour les
embarcations modifiées, la construction actuelle ne peut
r6sister aux vibrations.

Nous cheisirons alors des in bord refroidis à l'eau,
Yanmar, pour évitor le surchauffement:

nous nropeserens le maintient de la voile secours

ONCWSION

Nous comptons évoluer lentement, avec les pécheurs, les
charpentiers et les mécaniciens. Notre projet doit siétendre sur
cinq ans, nous croyons pouvoir am6liorer l'embarcation mais ne
visons pas l'introduction de modeles r6volutionnaires.

Nous voulons maintenir le syst&me de construction/réparation/
eatretien sur les plages ou dans de petits ateliers r6partis sur
la c6te.

Nous favorisons le beis qui permet les échanges sud/sud plut6t
que le fibre de verre qui accentue la dépendance sud/aord-

Tout en maintenant le systeme de capitaine Droprietaire, la
qualit,i de la ressource et la competence du pécheur sénégalais
nous permettront d'introduire une embarcat ion légérement plus
dispendieuse si neus Pouvons en prolonger la vie utile, modifier
Ja gestion actuelle et introduire un sytème de credit formel
long terme,
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UNE NOU'VELLE..TKHR.TOPE.U_PECIJELLAg.

No.KDUE.2LUFKUPEPOOU."

Par Cat1'6rine HOUNKPE

' torlque
"M6dokpokonou" est n6 6 (1)&edo-ghadji en Mars 1987.

Un homme invit6 par son ami pour l'exploitation de soft
acadia tomba malade i I dut abE:indonner son filet A I'endroit
11 l'avait posé.

Au bout de 72 heures quand 13 se sentit mleux, n vouiut
savoir qui de ses confrI4res lui avait gardé son filet. Or son
filet fui: abandonner sor les lieux de Donc i. i. al la sur le
lac pour le ramener, A sa trs grande mais heureuse surprise', son
engin etait Kempli de poisons, Quand 11 f-,ait la r6eolte et la
vente, ceci lui rapporta quine Mil le francs,

L'id6e lui vint done de laisser son filet près de l'acadja,
Au bout de 24 heores, sa 1,74che lui rapporta douT.e mille francs.

Jaloux des profits tir6s de ce filet, .le propriétaire
d'acadja invita son ami 6 (loigner son filet, ing6aieux, l'homme
du nouvel engin alla. -1'07poser en pleine eau. Les r6sultats
n'ont pas moins encowrageants.. C'est ains1 que
"Mèdtrkpokonou" (c'est-6-dl-r,e une seole personne est Joyeuse) est

Description

"M6dokpokonoo" est gisnéralement constitoé de quatre ou
parfois cinq nappee de Ellet,de 25 mOtres chacuo lesté de plomb
la ralingue inférieure et ..pas de 1-jotteurs la partie
sopArieure. Au moment de )a Pose, le p&cheur descend dans Peau,
fixe les filets aux pigoets el, - enfouie Ja ralingue int6rieur
dans la vase

technDllue consite A 6tendre le filet sur une dIstance de
50 m6fres environ et A tormer une noche A cheque extr6mité.
Lorsque le poisson au C011na 1e.son d6placement heurte lo filet il
eherche 6, le contourner mats 11 se retrouve dans Pune de
poches d'o6 11 ne pourra plw.3 r:ortly,
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Materiels f,t......m6.1we1

Le lac Nokoue a servi de cadre pour l'étude. C'est un plan
d'eau alternativement saumatre et doux et d'une superficie de
15.000 ha. La salinité de l'eau varie de 0,12% en Septembre et
30% en Avril et la profondeur: de 0,70m en Decembre A 2,25m en
Septembre So-Zounko (non loin de Vekky).

Le vi i. de Vekky a eté Ketano pour les observations
compte tenu de la disponlbilite des Pecheurs-.

92 "M6dokpokonou'' de 15 mm (maille étiree) ont été observes
de Mars 1988 à Mars 1989, Le suivi a lieu tous les quinze jonrs
et A chaque séance la production de deux ou trois p&cheu37:s est
pesee, le2 differentes esOces sont tri6es, pesées el mensurees.
Chaque pAcheur visite represente une ohervation.

Les longueurs totales et standard des pojssons ont ete
mesur6es A l'aide d' une planchette qraduée, (Wand aux crevettes,

s'agit de la longueur du f:',4,iialo-thorax mesuree en mm A
l'aide d'un pied A coulisse.

Resultats

"Widokpokonou" a et:6 tres vi te repapdu ail Lac Nokoue, Le
recensement do cet engin effectu4 en juillet 1988 a permis de se
rendre compte c5 "M4dokpbkonou" au mo i na sont installes
Je Iac.

Par ailleurs le suivi de la capture de cet eniin fl.e. Mars
1988 A Mars 1989 a .pe mis de constater que i.e crevett
représentent en movenne 16,95%,.de la production, les Ethmaloses.
47,23%, les Gerridae 7,49%, les callInectes les
Sarotherodon, Ti iepi a et les "diver5" representent respectivement
4,59%, o,30% et 11,63%. Ces divers sont constitues surtout dc
Citharichthys, initjanns, Mlops, Pomadasys et caranx qu'n
rencontre en soison s6che et Kribia, Schllbe, Hemichromis pendan
la crue 1 .1 ressort donc de ce constat que les Fthmafs,
constituent l'enp:)ces dominante dans les captures de cet vngn,
viennent enu5te Perisrni callinecte5, 3es divers '(cit6s cL-
dessu9) pui;.3 les GerYes, Sarotherodon et tilapia on
que Sarot:heTodon melanothex-on et Tilapla gulneensis qui sont (3f
espéces rencntrées maJotitalrement dans les acadjas
captures I] airn par "Mèdokpokonou. (Voir Tabla,
140.1)
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Tableau N0.1 Récapitulatir de la. composition des captures de
Mèdokpokonou de Mars '138 ;i1. Mar.s '89 (Pourcentage
de la capture totale)

! 1 !
1

Espé- Penaeus ICalli- !Ethma- 1Gerres iSarothe-)Tila- IDivers I:

ces . (nectes Liosa i -,
1 t,o3airodon I.'

Captu -1
1

1
s

! i
!

,

i
(

,rées ,
[

(
,

;

. 1

1 ,

% . 16,95 ¡ 11,83. 1 47,23 1 7,49 1 4,59 ;0,30 i1.1,63 !

, ', .t 1 1

(nconyenients_et__IvAptage..q.

L effet néfaste dde MeAolmokonon se situe a:1 nivoau de la
taille des Ethmaloses capturés, cette taille varie de 4,5cm A
15cm et que ceux de 6cm sont majoritaires dans les prises. Co qui
reste largement en dessous de la taillo -de première maturité qui
est de 9,9 cm longuel totale choz los thmalose femelIes ao Lac
Nokoué

Pendant la cree de Septembre A. Octobre, le niveau élové des
eaux rend difficile la pose de cot engin en pleine eau; ce qui
explique son abandon par la plupart des Ocheurs au profit
d'autres engins, D'autres pécneurs néanmoins, remontent dans Tes
plaines d'inondaton o0 Fn p6chent des Sarotherodon de petite
taille (7 ou 8 cm). on remarque par ailleurs que penden t; cette
période I. prises sout g4a,ralement falbles et sont
maJoritairement constituées d'espèces d'eau douce,

En comparant la talIle des crevettes capturdes par
"Médokpokonou" .7b col le des crevettes de nasses de Février A AVril
1989 (période d'abondance des crevettes) on s'apersTit que
crevettes péchées par Mèdokpokonou sont plus petites que cenes
des nasses, (Volx Tableau N0.2)

Pour ce qui est des avantages la production de Médokpokonou
est plus rénumératrice que col 1. des antros compte tenn
des espéces captur4,es et du prix de ces derniéres sur le marché,

Par aillours, Médokpokonon exige moins d'effort physique que
le filet épervier.

P.Q,Pc1P0oa

i.ressort de ces observations (11.1e "Médokpokonou" captnye
surtout des Clupeidae des Gerridao et dos crustacés et
occasionneliement des Cichlidae quj sont majoritairement
rencontrés dans les acadjas. Nons pouvons :11')YIC en déduire que ca t:
engin capture des espces de poissons et crnatac!és qui effertnent
la migration mer-jagune et
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Par contre un filet de 20 mm est ;:lcItuellement en es5ai sur
le lac A Tehonvi et. A Vekky. De:H, zésu)tats jusqu'lci obtenus on
peut déduire que ce dernier filet capture dos Ethmaloses dont la
taille est supérieure A celle- de Fr(tmire maturfté.
Tablea.0 00.2 : CompaKeison des pourcenta9es des différentes

cmevetts usptur6es per "MO?:dokpokonou"et le )1,9.:es de F6vrier A Avril 1989 (LCT en mm)
_

Clase de Te '7,.,11e
, f(J? 14. (14 Ir l,(1 10'1(18 20) (20 22 (22 24) 1

i t

!
1 1 f 1 ,

' 1,36 16,42 3$',5,72 .; 23,28 I 13,39! 6,03 !i ,

1 4
1

iii . ..f
t ,0,17 6,1 1 30,13 35,79 i 19,071 7,17

i 1 i

Eng,in

)Mèdokpokonou

Masse
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b_nativt

The vertica,l_waker_cumj¡ittnq_shannel,_0Maerja
bv

R,E,R. Udollaa of NfOMR, Lagos

The present development of the artisanal fishing industry in
Nigeria has been mostly due to the introduction of improved
fishing techniques and methods over the years, The establishment
of a vertical water circulating channel (flume tank) in 1.8 at
the Nigerian Institute for Oceanography and Marine Research,
Lagos, has thus introduced new dimenslons in the development of
these fishing gears and techniques to fishermen. A flume tank is
a powerful tool in - research as well as for development of
fishing gear and the training of better fishermen/net makers. It
is lo the t'ishing gear solentst/technologist what the wind
tunnel is to the aero-nautical engineer and is the first of Its
kind in me west coast of Africa. It consists of a large
stainless Steel structure, 7,60 Vi long by 2,11 m wide by 3,20 m
deep completely- installed in -a pit to avoid flooding even if the
observation window is broken. The flume tank although small, is
similar to som.e of the. Japanese: models, Flume tanks are also
pY:esent in different parts of the world such as in France, USSR,
Denmark, Britain and Canada.

Modela of trawls, with textiles and fish cages and othei:
types of fishing gear where the effect of velocity of water i:L3

critical can be demonstrated and tested in the central portion. of
the tank. This area measures 4,05 m length by 1.3 m in height by
J. m wide and has a water depth of O. m. The following fishing
gear types can be demonstrated and tested at present,

Fishing Gear Types Actual net size in Scale of Model
length (M) Net

Conventional shrimp 1 : 10 to
trawl nets 17-25 1 : 20

Conventiona3 demer- 20-40 1 : 10 'Lo
sal/pelagic fishing 1 : 40
trawl nets

GiDnets including
drifting typq2:s

Long line, beach
se i. etc:
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It is envisaged that in future, the fishing gear types such
as deep sea trawl nets (both pelagic and. demer5a1 types ) and
purse seines will be handled in the flume tank,

The total water capacitv of the tmlk is 20 tonnes or 20 m3.
Fresh water and not sea water is used Ro additive is used to
retard corrosion because the whole body is made up of stainless
steel, A filtration system (reverse flushing sand type) capable
of cleaning the whole tank contents in approximately 3 hours, is
Part of the flume tank system,

The water is circulated round the flume tank by two
Impellers driven electrically. testing the models, the
velocity of water varjes from 0,02 to l,0 m per second (0 - 2
knots) which al; a scale of i 15 gives a maximum full-scale
water valocity of 7,75 knots, The water velocity in the tank in
aided by a surface flow accelerator, suppression plate ducts and
rectification devi ces in order to obtain as near as possible
un i. water speed in. the measuring area

The model trawl nets are not towed through the tank,bot
rama in stationary when under test with the water flowing through
them

The model fishiag gear Under tests, are observed through the
observation window in one side of the tank and from a movable
platform which runs along the top of the tank. The window has a
side glass with a thickness of 19 mm and in 1, 1 m high by 2.5 m
length.

A control system which is of free standing console typci,
situated in front of the flume tank, huesas all the controls,
stop-start buttons and other items of equipment.

The laboratory is now in a position to fabricate full-scale
nets and also provide improved designs of either new or e%isting
fishing gear types for the fishing industriee and agencies Tests
on existing types require a good deal of detall, Such
confidential information from any agency will not be released to
other individuals or companies

Fishing companies or agencien will be delighted to see
(directly or through recorded videos) how their fiahing gear
types perform,
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rates of the 4rtjFianaZ_Dol.YaT»Ir&

tw.ines....e.N,Uns.0 to sq.I..atcalt--..1T,NIraq,"tfr2WPaDK

of NIOMR,__Fxrlgos.

Intrgduiou

The introduction of man-made netting fibres in te 1950`o
ia one of the main technological revolutions in modern fishing in
Hige,cia These days, fishing gear made of polyamide ntting
fibres commonly known as nylon, are widely used in both tho
artisanal and industrial sub-sectors of the cature fisheries.,

The artisanal sub -sector covers the operation o f small-scale
canoe fisheries operating In the coasta) areas, creeks, lagoon,
inshore waters and in the inland rivers, Fishermen ifl thi5 sub -
sector operate small canoes of about 6 i 3 metres iength -ove: -all
(L0114.), some of which are moteri'zed while others are powered by
paddles. Over 70 percent of the total domestic fish production is

'contriubted by this sub-sector using varioua fishing nets such as
cast nets, (41,11net, beach. se:Ines, liftnets 'and. surrounding nets.
All these fishing nets ar'a fabricated with polyamide netting
materials of various thickness ranging between R 50 Tex. to R 312
Tex (Reed, 1967, FAO, 1969, Udolisa an0 Solarin 1979, Udolisa and
nalogvn 19s8 j. These nylon materials are sourced from different
countries and in certin cases the quailtv of the materials is
often questionable, In ,4:dcli.tion, the smoll-sCale fishermen often
preserve their fishing nets by drying them directly under
sunlight after each fiahlog trip, In some caaes where they carry
out seasonal fishing such as in the Bonga (Ftbmalosa. s0 fishery,
the surrounding nets are left under the sun for a long duration
of. 3-6 months,

The pa per therefore highlights the studies carried out by
the authors to ascertain the following

The relative wet knot strength of the twisted polyamAde
netting twines used in the fabrication of artisanal
fl,shing nets in the country
The weathering (sunlight) effect on arti5anal polyamWe
nettAng twines.



Materials

Five poiyamide twsted artisanl netting twines ranging
between R 57 Tex to R 3W3 Tex were collected and used for the
experiments between June and mid:September, 19a9, This period

' falls withing the r.ainy season k OWJ.Tria whn thfl° 'i7=kqpitatl?r. Of
the experimental fOte ramje betwetj',n 22 0 Oto .320' Two
experiments were performed neme 1v the wet knot breaking strength
tes t and the weather (sunlight) effect on the artisanal
polyamide netting twines.

a- Fet1:42:e0_,Ittnnat:h .. . ...
For each size of netting twines, two pieees, each 50 cm. in

length were tied together to form. a weaver's knot (English Knot,
30 test pieces each of both knotted and, unknotted of the various
twines were then put in a tank containing sea water and left for
oveK 36 hours. The test speciments ok polyamide netting twines
were then bxought out of te water tank and tested as descibed
by Klust (1973), Pach test specimen was fastened between two
clamps of a Japanese electKoni.c dYhamometer and was stretched by
en inereasing load untU it broke, At least an arithmetic mean of
20 test bree he was taken. The rolative knot strength uas thep
computed as a per cent of the wet strength of the unknotted
material using Brand 's formula which was revised by Carrothers in
1963. The formula )s a follows
Relative knot We-t..411.Dt_KJI1g_s(12.17,31_24' .100
Strength Wet breaking. strength (unXnotted)

Ygs;(._on.2,Leftf.-..hc..-r_e t f

The test pieces of the polyamide netting twines were made
into a weaver's knot as in the wet knot tests Bot in this C.. .kFW

50 ui of the test materials were exposed directly under the
sunlight while the rest of the knotted twnes were put under
shade. The test specimens were continuously left at the
experimental si tes, Sunlight was obtained each day for 10 hours
(0800 - 1800 GMT). In evorv 10 days, 30 test pieces from both
shade and unshaded si tes wek.e removed and the stregth test of the
materials carried out with the Japanese electronic dynmometer,

riqs.10,t(1.1a
The relative wet knot strength of the various artisnej

netting twines varied from 64.55-7,37 Wet knotted nettInq
twine of 154 Tex thickness had the highest relaLive wet knot
strength while the lowest war, obtained trom R 51 Tex, Although
the load in these knot -strength test was carried by two strands
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of twines, knots of the varion:s artisanal netting twines were
only 64 to 75 % of. the strength of the wet synthetic twines which
form the mseshes lt Is to be noted tbat the knot strengths
themselves are generally higher than the mesh etrength values of
the same twine thickness (Pridman, 1986).

The knot and mesh strengths are therefore very important in
rho seletion of netting materials for the fabrication of
artisanal fishing nets. The relative knot strength of the fiehing
gear nettings must be oT greater values than the strength of the
various fishes which the ff,shermen intend to catch,

The wathering rasi :nce of the various aytisanal polyamide
knotted, netting twines was tested, Weathering has been used to
describe the combined effects of sonlight, Kain, wind, humidity,
temperature and athmospheric gse on the characteristics of the
polvamide nettlng mater5-,s. Howevet, the ultravio'let rays of the
sun-light causes the strongest dete-rloration on the synthetic
materi,als

After direct:Ly exposing various polyamide knotted
netting twineF5, f:or a period of, 400 su hours, they lost between
13.5-24.8 of their initial .b1:eaking strength, The knotted
netting twine of R 51 Tex lost the lowet brPaking strength of
13.5 while the knotted nottinq twine, of R 77 Tex lost the
highest breaking strength of 24,8 9,6 after 400 hours direct
expnsure to sunlight, The effect of weatberIng has been expected
to depend on the thikness of the nettJmq twine, The thicker the

'netting yarn, the Tower the losses in the breaking strength
(Klust 1973 and 1982), The dato obtained in the tests, has not
followed Must's ob$exvtion fi,n. 1973 because of the following
reasons

a The test retr'rìTIs IOJ.e of 'i3mall diameters :(anging
between 0,30 to 0,74 milflmetres,'The ultra-
violet rayTi Of sun would have Ilroformely
penetrated the twlnes 5inre acp,71. e5sive UV radiation
component can penetrate up to i mm under the surfe
of Synthetic mateKi.:,als (Klust, 1981),

2. The test tna tao r .t i Its wel:o obtained. from the open market
which gets its supplies from synthetic nettinq
manufacturers in EliroN.: and other parts
of the wor:id, The quality st.indardr3 of the test
materials (polyamide tvines)- a:re therefore not the 5ame
since synthetic neti:ing materials (,):!E inferior quality
are ofti.,,rn manufactured aml sold not only in Nigerian
mal:kets but also in Qthr countries,

Nigerlan Rrtisanal fishermen still preserve their synthetic
fishing gear by exposin them directly. under the sun, There is no
need foK that, This prc.tIce 1-,.rinqs ab out higher cosny fishing
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production Inputs such k Li. ed I a be ur (man-hours for
repairs), material resources and shortening of life-span of the
fishing gear,

In order tú lower the loses Jn the breaking strength of
these nets made with pOlyamide fibres, they should be spread
under shade such as under the coconut trees which are abundant
in many..of the coastal areas,

The weathering resistance of the various artisanal
polyaMide knotted netting twines which have been exposed under
shaded sun-light was tested. After 400 hours of shaded exposure,
they have lower losses of strength ranging between 10.0-18,9 of
their initial brealOng strength, The lowest value of 10 9 loss in
shaded twines was obtained from the R 51 Tex while the R 154 Tex
shaded twine had the highest loss of breaking strength of 13.0 %.
The differences in the i0S5 of breaking strength between unshaded
and shaded polyamide knotted twines are therefore in the range of
1.9-6.7 %. These value 'are expected to increase as the duration
of the trial tests As extended for an additional 1 000 hours of
sun-light and also durioy the dry season when the intensity of
sun-shine and temperature are often, high.

Full copy of the report aval. lable from Din, PAO,
B.P. 1369, Cotonou
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APP-enljj.x

ARTISANAL FISHERIES IN NIQERIA WITH EMPHASI11_211-12E_PEVELOPMENT

OF A SML PROTOTYPE FISHING WAT IN prpERGAss REINFORCED

ELSTCFRP UNDFR THF AusPTcUs PF

FAO/UNDP PROjEC,T tagrrupoi
Paper presented by E.A- Ogondele.

The Importance of the artisanal and inshore fishery sector
in the Nigerian fishery scene Is very well known not only in
terms of the hundreds of thousands of fishermen actively engaged
in this occupation but al,so in terms of nearly 80:4, of i-,he
country 's fish production which comes from these sources.

Over 500,000 artisanal fishermen have settlements scattered
a/ong the 960 km coastline of Nigeria with its extensive coastal
lagoons,

The mode of operation is characterised by the use of out:-
moded traditional wooden fishing canoes of various sizes, a small
percentage of which are fitted with outboard motors of different
horse power. Fishing gear used from these cines comprise mainly
set-glii nets, beach seino, long lines, basket traps, rast nets
etc. This fishery as being pnactised is labour intensive and
because of the limited capabilities of the croft and gear results
in low productivity. Furthermore the carved fishing canoe is
fast becoming an endangered species as suitable big logs are just
not available,

Therefore over the last four years the Federal Department
of Fisheries in collaboration 0.th the t?. .0 has been
endeavouring to develop a prototype sc.:!a-going fishing canoe in
fibreglass suitable for future producton in order to replace the
existing dug out or plank canoe aimed at improving the lot of the
artisanal fishermen.

In fact, the recently terminated FAD/UHDP Project for
Artisanal and Inshore Fisheries Development Project (NTR/77/001)
had contributed much to upgrading of the artisanal fishery by'
providing technical a5sistance and inputs where necessary.
Furthermore it has rightly laid emphasis on the primary aspects
of the activity which is impr7)vement of fishing technology,
compTisinq fishing,



Tradition-4.1 f ishi.ng_craft

The indigenous coastal fishing craft of Nigeria fall into
three main categories based mainly on the topography of the areas
they operate from.

- the Rivers and Cross Rivers states use mostly planked canoeS
ranging from 9m - 12m and are used to take off from river
mouths and shallow beaches,

the surf-beaten sandy coasts of Lagos and Ouun State use
similar large and rugged Ghana type carved canoes 6ai - 12m
specially developed for operation from the beaches.
the muddy beaches of the at of Ondo tate use the mud-
flat banana type planked canoes 7m - 9m specially' adapted
for dragging on the mud in low- waters.

FRE_autotyue fibel:glass canoe

The etforts of the Federal Government of Nigeria has
resulted in the introduction of Ghana type fibreglass beach
canoes in Lagos State and the ba'nana type muddy flat fiberglass
fishing canoe in igbokoda Ondo State to serve other riverine
states,

The boat building project at Tgbokoda was established n
collaboration with FRO/UNDP assistanCe to develop, test and
construct FRP fishing boats and mechanised medium size wooden
trawlers for the eventual adoption by small scale fishermen
cooperativas.

It was also envisged that local manufacture of -fibreglass
boats and medium size wooden trawler apart from. making fishing
craft available will also bring prices down to a level affordable
by the fishermen cooperatives Therefore, the project haz been
engaged in training not only operators of fishing boats and
extention personnel, but also technicians in building 6oats thus
helping to. expose Nigerian. technicians to the latest development
in fisheries technology,

In order to effectively implemnt the project Operations
FAO/UNDP assigned S.C Parmentier as ¡'riel; building consultant for
three months to the NIR/77/001 phoject from March )985 to May
1985 and February 1986 to August 1986 with the following terms of
reference.

(a) Study existing FRP boat buildlng facilities in Codo and
1,:agos States and extend technical assistance as
necessary to the builders.
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Assist the Federal Department of Fisheries In
establishing a simple and practical pilot FRP boat
bullding and servicing facility.
Train counterpart technicians and other local boat
builders.

The first two weeks of the expert's. assignment was spent on
study and familiarization vis its to fishermen communities along
the coastline of Ondo State, with a view to getting them fully.
involved with the project, Also, local boat building workshops
were inspected in order to observe methods used and type of boat
produced..

At the conclusion of the familiarizs.rtion and study tour it
was agreed that Mr. Parmentier 5hould embark on a design and
construct prototype version of a beach landing banana boat as
used on the muddy baches of Ondo State.

The dimension of a typical wooden boat was taken as a basis
for a new design. in FRP,.

Meanwhile, lists of required tools and relevant materials
for smooth operation of the pro:lect were prepared and purchased
locally.
atalan of tjae_DrototvDe_FRE,b.oat

The typical traditional wfloden bwit was modified for FRP
construction with paddles evfmly distri.buted along the length of
the.. boat,

Since most of the fishrmen use out:board motors especiallY
Yamaha 25 HP with long- ;3haft, and the crew tends to si t:
relatively far aft a. new hull des'',gn waFi developed with finer
forward and fuller aft to compense te for the Changed weight
distribution of engine and 1,3eJ,Am was somewhat Increased to
compensa te for the loss In ritaility for the Tighter FRP
construction. Invariably ail the line and dimensions reflect the
typical wooden boat, hirfilled flotation tanks were added.
Cnstruction of

For individual stations a frame w-af:i cut and set up, Mahogany
battens, 3/4 x 1 inch, were recesed aud nailed to the frames at
about 20 cm spacing thYoughout. This framework Va5 covered by J.
inch hard board panels in ceKtain areas.

Brads, 3/4 inch wero ut,5e6 fot nailing the hardboaYd. This
harboard conformed çu i La well to the required shape.



Butts, seams and nail heads were covered with automotive
body putty and sanded up. The proces from setting up the frames
to completion ot the plug took two weeks,
Constructon of mould

Six coats of wax were applied to the plug. PVA was sprayed
of the plug, and vas left to dry.

Gelcoat was sprayed on the dried P.V.A., and also left to
dry.

Ley up of fiberglass mat w. :h applIed polyester resin
followed. A cradle made from ply wood and fiberglassed vaf,J
mounted outside of the mould.

The mould was released from plug after eight working days.
Concstructjon of the_prototvRe boat

Mould was washed

Waxing of mould, applying PVA and Gelcoat was completed
within two days. This time no spray equipment was used since
rolling on Gelcoat vas acceptable for the boat hull,
As In the process of J. up with the mould the lay up for

the boat vas :-
One 300Q

Three 450g

One 560g

One 4.50g

mat

mat

mat

mat along gunwale

The boa t- was completad with the inlitallation of buyancy
tanks, engine buckets, seats, gunwale mouldings and the npening
for the outboard motor wa',5 cut.

Ig..-qtrIg of caupe

The canoe was first tested in the flood condition for
buoyancy, with an old 25 HP mounted on the veil, The canoe
floated quite we31 and sufficiently high, so that she may be
bailed out under any condition.
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Sea t: 1s

Four prototype boats were completed and handed over to
viable fishermen cooperatives in four of the marine states,
Comments received varied considerably among the fishermen. They
agreed that they liked the low weight because it made it much
easier for thew to move the boot in mud. Some found it too beamy
and one considered the boat two slow,

The second prototype canoe referred to as the improved
vers ion had since been constructed taking into consideration some
obvious technically acceptable complaints of sea trials by
fishermen cooperatives. The most significant achievement of the
project lo that the prototype FRP canoes have been widely
accepted by cooperative fishermen for profitable fishing, The
stability of the FRP canoe is much greater than that of the
dugout canoes and the fishermen were quite pleased, The increased
stability no doubt gives them a sense of security, yet no
complaints were heard about uncomfortable rolling. Speed under
power is consIderably better than the dugout canoe,

It is heartening to report that the boatyard has succeeded
in up-grading the boat building activities gradually from FRP
canoe construction to a simple wooden trawler construction with
the recent completion of two 9,2m wooden fishing trawlex designed
byrFAO capable for pa J. trawling and gillnotting,

Finally the main componen nf fiberglass fabrication which.
ts polyester res in is now locally manufactured in Nigeria by
Nycil L,imited Ota Layout Nigeria.
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TAME 1.
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The inirodootioo pf aohosoondors

by

LinimoMA

UACKgROUNO

aenio ortishool flhermon osing mostiy purse ueines
thnughoot the year with o loog ichin sosason of otght to nine
monthG, one of the possibto reoons Or the lank of catch
inoreaso miAy be tho melattve obsencto of o diversificati,oh in
fishing teohniqoes tho impovement of the exstiog
motho,d_ This lank 4 n aow boing portal:ty dealt with by the
model project staff khroogh the .iotrodooton uf deepwator

ni n, And bottom set gilt-neting no eorni reefs by
the use uf a portable ochnsododer,

2. TRATWINpOF. THF.,..,FTF'iTiEryMVW

First and sedond stoge of training
The first taining phase for fishermen inteehted IG

the toohnique was in dugout coeoef:fi, the so-ah for fishing
groonds being modo in iho tradiAional' wormer with a
leadline. The ohjeotive was by cnlmnarisoo to 0(--aw the
attentioh of vohnA fishermen io the advantages of using
an eohosounder for fishfion'iog. ihs phase wets followed by
intensive training, in soomooship, meohaniosPcuJ vigation
through whih the fishermen Learn f,:o repair their tines,
read a compass and oporoio 1:he eoho-sopoder_

For the s000ndutugphos, fibiog trips .were made
on o cygnus marine fihregtass eroft Gf L.0.A. with o lIt4
HP, engine, The ronky depth 52 m And at. L. limit uf the
otanti.nontat shelf were, o-Aptored wiih very uatisfadtory
oatchoe, At thot. stage the fishormen hod Already relisod
thoi:

601
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In order to avoid nrabloms of watertightness and
damages whidh can he caused to thy transducer when beaching
of the pirogue, it was found bettr to install the
traneducer on the tarboard si chi rathor than thpough the
hull. For that poihi, a steel tube, cs shoot f metal, a
wooden block and o clamp. hu.e een put togeLhey to bund asupport that allows the tcer to point straigbt down,
(see anee Ii the tr6nsducer support).

2,2..3, Fir.shinp. technique

A fot;sii reef parallel to the Benin Goast at a distance
of 12-16 miles at m dep, JG eaily identifiable because
1.t rises abruptly fi-6m fvom the sea bed, Thi9 is whe.ve MDfitt
gill-nettieg is prostiged by the bajeQt vessels or srews
trai,ned by the pr-ojeet.

lhe searoh -re.T the rooks :is from Ne-eth to ',4outh and
from Gauth to North moving slowly ts the EiTist or 'L he WRst.
This gives a xig-_z,1g gure of the us!sfw3 course. After the
rootc is locete es the pescrp-ding paper, the pirogue moves
slowly to the wledwardd s1, 6e and the not is shot down the
wind straight across the rook with the ongtee vunning
slowly. The net is set in the evening and hauled the
following day_ The pirogyn l'acl.ng the wl_nd_

For hand-linng the pirogue ts motntained on tho roots
peat'; afi, long as there is fish 1-i,ing the bait. Each tlme the
crew get a "gnsd grounl". the oanoe Is anchored or fishing.

3_ ADVANTAGE flr.7 USTNG AN E71"MU-430UNDE.R. FpR

Among the numoreu..:3 advantages that ac echo-sounder can
give Lo a fisheroo, the most important as found in the.
Benin eu4periQnc,F.1 are as follow,

- Prnoit,33on 1$-1 Gr..4,:t the hot un a riwk, you 000d tn tmow
looation and it r qlgtent. 1h1,43

tj'n can nnly ptivn with prot-7.iion by an
echo-5, onde,r,

fo Know approxlmotely tho wator depth with
a leudline, you fiGt hove tu stop your
angi'ne and watt:. out: lt NnJur. 1-.),72,t: nearly stops
movIng. Then you thPow tho I ïu:into the
.Ftc, :a and it hook aftar you have susto I:
Lhe ma.frK!,-3- syntne4 obvionfiv time
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the hand uc fighing does not, require too much
investment and it if4 prnfitabie.
it is possible to inore4vie i:ko catch through fi,shing
tp,ips of. two and thee davs,

- there i ninePeqse in cath ;..ko,i,;ogh the use of the
echo-sonndl- hecane it mueh to search for
Pocks and move l'opi,dily to another area.

Yhtrd of traieic
A?ter the two firt steps where the l'ishermen become,

ac1ualuta6 leth thci oco-sc:ooder oblerveti and pv-acticed-
handline fishing assited by egperlenced profess..i.onals ond -
gear techholo2ists, the troining han nna tranfored tG
MATAHEKO( -tirt taiotna canoi?nf the Pilot project) fitted
for, the puv-pose,

The..JVt.cL.011.41-:».41. "9.c..

Un account of econoMy and levol of technology as well
as education, one of the qi.plist types of chn-sounder has
been used in tho t.raining, That is the Japanese ACIOASCOPF
recording echu-eaundor with the very basic: control knobs and
switches of "om-oFr- - DEPTH. RANUr" "PULSE f,ENgTH"
"GAIN" and "PAPER WEEV,

T P.echta.9Pm10'A,ÌK_T.6(4.20,tj.!:01.

VrieaSOMAGE I,S v "c" eie dry ba-tieries
- TRANSDUCER CERAUT.0 type 200 KNI

RecoT,ding oper Ory 1M1 m/m x IS m
P. 4ctleal.'depth recording :FìLim

Belng a portable echo-sounder, it can he used on small
boats as well a n un pire con with o seppnvflng device fer
the cerami.c transducer.

2. Fcho-jpoe,ndstr_lta,,,

To protect the echo-conder eahinet and its power
source fromana wa 4, e r ra ï n nonlight and accidental damage.
a smali wooden hog of two poPti_tions vsis f-Zned to the
thwarth in l'poet uf and at the purr sids.2. of the engine
bPacNet- Tho catyine?,t i a i-ixnd in the uppr partiton on a
steel support from wh-i.ch it oew he ao.e.ily removed, (see
annego I Ynstajtation ot" t:he ocho-souder,



cohsum.ing whereas echo-sounder readngs are
direct, p).:'eui,:ie and cohtinuovs,

re_Anformat_ip, Tradfflonot technique of measuring
;he depth can not tell you for example
whether or ora. you are on a f;at roc;V or on
oTOpeoFi- ant echo-!:lounder recording
paper shotls yo. ,,t the cooff.guratlon of -;-;he sea
ttottom.

4. PROBLEMS -NCiltiNtERED

Tradational young fihormen ih geW:n have for o very
long time heen under owitom thot ,ove t?.5pt Utem inf,,ide the
distance ot which they can s.ea, Et mehns that the fi.Otermen
have to stay where thpy can stiii 1:;ere the uirke to he
protected during the fi!;bihg tripq -by the "TotiOhe'' of the
viI.lage, This kinri of rnìe has been the biggest otwtacie
that the eitaff of the Fi I et roject OVertMe 4.7W-' the
training_

go-reover they -oere not we*i. to stay overnight at SRO
for f101ing, The firching grounds oro too for from the coast
Cl2 miles - 2 hours sailing) to offord to come hactz.
after setting the nets and return to tho ground the hent
day. The un3.-y way to mcdw the fiGhiag prefltabJe is to spend
two or thr.ae day% at

Most of the trainees hoe ne-qer ottended O sGhool, They
can not read t: he depth onthe reovr:Ung he
round being iflj. 52 depth, the trai.nJng hos been di.reoted

only on the reoding of S2 m in the heg;hoing. The fishermen
knew what range to u ce ond were to read 9? m an the popar.
Slowly thereafter they go:, ese;d to the vorl.ation of Che
ranges.

coN(mwIg

Egperience ha t:; proved that any hiud of Antroduotion of
new technology or modifloaton of exi eting teohoology has
often fared the problem of disinteretednes e or simpTe
rejeet-ton, Mew fiihing methode 61,1a impi,.,ovnt ot, gear
consequently lead sometlme to lInf:ampatible traditional
priaritiei3 on conceit ohd norrow miodednei,3 and at the en0,
the fishermen may turn hack and peturh ta more traditional
but toss lucrative fishing,
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Intv,aduction of nc-vs tchnoi.ogy i.ogloal)y if ,,i.ucctell
meane more fish and ',40)7R mDney_ But ln the 11- ginin4.! gijd you:

TM.n a-1.D.6t the 3eul. expertiqe
Cans.tder the mort.;,ei. ,d ha ec.onomy
Loc-ak over :he -.feu21 edki,aatican oAd
The balance hetwoon your. tec:hnology and thR Sevvd of
develooment of thif. eomtvomaty',

Fcri-: a long tr-,tvm run 1 theo fotorG ape 1,41porti-lat
at-.4 the teohoDlogy itscqP and f.ii-ocm-id e ivon equal
conideration.

And Tmw yoor avo:A.i.r-fa-Jrr4, your know-now. How to
dee,, with soF4e,onp who: tilinK he has outhiog to J. froiit
yDu who dr:iy.,r-; e rie and g,o to 90i'i once in a whilq, Ytn4 who
nnv teM and wri t. e W7..

And at the en6 of your ph,inning ,111,-.,o you awape that wore
fiEll means and involve mowoeru nd t),etr milnagament and
DrEi.inis,aon pf thi4 re 9t af thct -Polk 7 In other wordR, the
deve:lopment . .z4i-Ji0d, not Gtop out of
the level. af fi herown, but vithei- Gpi-ed to the f..i.hIng
comtmJnity 4'1.3e tOloli-1 with 5uppovt to thn t. rii ring .F

natAonai stafi' to hring up to date tele vel of' c;ompe.;:ence,
to secure the wcti tral,nivtg periAld,

Ail these coneitleratIrPn euld fi,rdtorf4 he ve corit to the
model projeet e aar of herd work and 71.nvetigti,:,on kThich
he #e pro-duped today a-ri;E:P four yeord

13 vary e..4.pernond tre6n2.-1 in ocho-sou7Wina far
an6

t4ore thh EG e.F?.per'i.ovmQd iD buttom- get
atilhQWhg and hood linlhg
12 bu t'. occurs th6t have .;;61r2pci thit

It As obvious thoL oll thp., work- invf3lvd jo
development in ihtonse and now c0.14:1 for conhued spport_
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Tube m6taliique (25 m/m)
Plaque de fer (2 m/m)
Ecrou
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Bois profile:

C. Sonde
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Sonde mont6e avec son , !

support
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Fishtpq Technology : E.xtension i li BeninsR

P,T. Holle: 21S.0 Masterfisherman/Mechanic
ProJect Model Benin

. GCP/RAF/10/DEN

Obitg.Uves:

Diffuse some of the technical improvements, Introduced by
the Hodel Project in the port of Cotonou, to the rural
fishing villages In Benjn,

- It possible, introduce alternative fishing methods :Jor the
low season of the traditional fishing activities along the
Benin coast.

The techo col work of the Model Project has kept the fishing
technologists occupied in the port of Cotoaou f.'.or a long period
and created a vacuum, in the technical extension work in the...
coastal vtllages.

The concentration of, the work in the port ha*s nevertheless
been necessRry, for demonstrating increased returns of the new
fishing techniques to the artisanal fishermen operating from the
port and by that encouraging the fishermen to invest in these
techniques.

The Model ProJect has experimented with the use of compass,
echosounder, improved nets, long-lines, insulated compartments in
the canoes and diesel inboard-epginQs, for fishing on the reefs,
The SUCCOSS of these innovations has given the impression that
any investment in these impYovements would have to comprise the
whole package. This would be far beyond the financial means of
artisanal fishermen in the rural vi] leyes

In discus.sions with fishermen in the villages the improved
Tohunga was by the fishermen actually referred to as "des filet
de p6che FAO de Cotonou", and waFi consi&lred as only 'useful for
the reef fishery practised from the poi:t of Cotonon

In fact the improved fishing gear can easily. be adjusted for
use on soft bottoms, the traditional fishIng grounds used from
the villages.



The fi$King technologists in collaboration with the
FDU's(1) concerned - studied and discussod with the fishermen
the technical problems they tace when ..Fishing from the beach.

The villages visited were.
kylguinnou, ri,obédii and Nikou6.-Condli in the Mono Province
hAllék4té, Rio and Adonko in the Atiantique Prov'ince
Okwunseme in the Ouém Province,

The most essential fishery technical problems discussed and
observed during those visits wore

Non-availability of flishing gear
Low level of fishing operations
insufficient mechnical knowledge among the fishermen
Insuiticient fishery technical knowledge of the FDU members

OE all traditional Eishing methods ob5.oved, thefollowing
were included in the initai tri."¡InIng, as they would require
relatively small changes to improve theii.".. performanCe,

TohunTit,, 130 mfm mesnsize 6-8 neto x 200 yards,, 4-6 fishermen
Sovi 46 m/m meshsize 6-8 net5 x 200 yards,. 4-6 fishermen.
Both used fow canoes 9 m and equipped with paddles or sail

- Longline, 10-30 hooks ai,:tacheA to a mainline, 1 fisherman,
The longline is swimmed out through the surf and after
fishing hauled from the beaclt,

Two tKainIng programmes were planned upon the results of
the visits one for the l':Ishormen and the second. one
specifically for the FDU members,

Sinc.e September 1988 the project 113 uhd&rtaken

3 training programmes f,or artIsanal fishermen (the Mono
Province)
2 training programmes toT PDT.' members Mono and Atlantlgue
Provinces),

planni 1,4_,.0f: the t:r-

In cl ose cooperation with f:.he FOU in Grand Popo and
ar..tisanal fishermen a training pro(Iramme was planned inclutling
the Eollowing subjects

--- - - --- - -
(1) FDU Fishety Development Unit - a team of extension worXers

based in. a fishing village, supported by the Model Project,,
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Mounting of an improved. Tohunga
Mounting of an improved Sovi
Construction of a longline

After the sessions on mounting the fishermen tried the new
gear on the nol,:mal flshing places just outside the vi3lages.

The following principles were used for the training
programme

- The site for mounting :he gear had to be in an actual
fishing vilLage,
The pro:iect would supplv all matrial needed for mounting
the gear,
The fishermen would supply a. canoe tor thR experIments.
The 5 fishermen selected f.or the practical experiments had
to be well e't-perienced and belonging to one family unit.

- During the mounting of the gear a per diem of 700 'CPA per
fisherman would be paid.
The days of the e4erlmonts the entire catch vould go to the
fishermen-

Here it has to be underlined, ,:, that more than to prove the
economic viability of the gear, the intentions were to shoì. that
the fishing gear developed in Cotonou could easi3y be adapted to....
the traditional methods of f 5sh inrt practised fKOM the rural
village6

ts1K___Olt-10-ila;LJU4.1(uuna
Al J. the fishing material vas brought from Cotonou and the

gear was mounted by the artisahl. fishermen in their village. .

This mounting phase is s,een arc the most Important phase,
both from the polnt of view to famili erize the .f.isheymen with the
gear as with respect to their responsibility for the maintenanc
of the gear thereafter,

The training ses6lon in Nit.ou6-Condji has shown a positive
impact : The fishermen maintain the gear regularly and they have
even introduced some alterations to it, to suit the local
conditions. The training sassious fishermen from Ayiguinnou
and Zogbédji were he,ld too reent to allow or any reflections on
their impact.

The actual expesriments were undertaken with a non-motor izad
canoe (9m long) with the fis'hermen using paddles, The fishing
gear was joined together and placed late afternoon on soft bottom
at a depth of 10-18 meters hauled early next morning.
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During the training in Nikuu-CondJi some experiments with
"beachrollers" were added to the progxamme. It is a system of

llers facilitating the beaching of the canoes. The experiments
were abandoned, following recurrent deflation of the rollers: the
canoes appeared too heavy for the rollers and woodspilatern
pierced the outlayer and punctured the innertubes. The Model
Rroject will coninoe to experiment with beachroller.

After each trainng programme a meeting was en rranged with
the participating fishermen, the FD11 and the fishing
technologists to disr:_uss the results of the training. The
following observations were made

the improved Tohunqa is fishing we:L,_ but comparison with
the traditional Tohunga is (flfficult, due to insufficient
length of: the improved Tohunga (4x100 yards) used during the
training;
the threaa used gor the improved sovi, is too thick
(L5x6), but the fishermen expect that it will catch well in
the .x:ght season;
of the hooks used for the long lines, the Mustd N0.9 is
considered too 5mall, as several hooks have been stretched
out or even broken by the fish;
the arrangement with the baited line in plastic baskets was
easy to use but rovers are needed fOK in the surf.
Beachrollers: once developped correctly, could be a big
improvement, However, the fillermen anticipated social
pkoblems for t:..heir introduction, 35 bechrollers would
reduce the number of canoe hauler5 needed,. Theoe normally.
receive fish Zor home -consumption:and the introduction of
beachr:_olles coul0 'thus où'-' nindi.gehous system. of food
security,
Crefflt Requests h,,ive been brouuht up for credit to
purcha5F-, fisHnq gear, outboar en gines, (,:,.inoes etc,

Problems encoonteyed during the training programm

Availability of canoe : paticqpants were crew-members,
The canoes. needed tor chi- pract5_cal training had to be
borrowed In onc!: case the owner needed his canoe right
after the trairOng and no further exper3me03s 00 Id be done.

P6ticheur: The f6ticheur In Ayiguinnou has banned the
con umpt i on of (fa ah creatir1 (.!, 3 oral Ma rkOtin9 r oblena



Dad exPerience tear the ' .ishermen, from Hio didn't want
to use the longline, as they considered flehing with hool,zs
too dangerous, following. an accident which happened in
1985. Furthermore thuy. fear catching big rays with the
longline,

Technolog'ists - not all aovernment, employed fishing
technologists appeared interested in undertaking this kind
of training programme, No specific reasons weve mentioned
but their attitude might huye been influenced by I

no payment of their salaries for several months
the difficult worl4Jng conditions in the rural fishing
villages
the lov *ta tus of ex'1.-.enion woyA,, in the rural ¿orees
when compared with wovking in the port of Cotonou,

However, en intensive "intoduct-ilen-training" peviod was
expected to feo L t tn he the acceptance of the new gear, Therefoie,
much of the time of the training preqramme was used to di.g:,(::vs*_
the advantages and pees i. cl i. of the new techniques.
These discus*lons included no t onl,y thoseu t iactive in fisbing
but also the eider fishermen,

However, the before mentioned posible ti isadvantages and the
time-consuming discussions and demonstration* ave only minor set-
backs compared with the benefits of wo.tking with artioanal
fishermen in their own environment, Furthemorei the upgrading of,
the tec:hnical knowleilge of the FDU members IF, seen as a key.
factor in the follow-up phase of: the training p:1:ogrammes.

A far TreateK probtem con i cl 1,.)e the observed reluctance of
some of the government employed technologists, to work in rural
areas. This clearly conflicts with the role they have been
assigned in the original pro nject documet : to wor'k from the
harbour and to provide pu ou i village level. Many fisheries
project* are based on similar village level interventions.
Project planners therefore should he well aware et the
constraints this attitude may' cause.
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I. >I4V.X.odruglJPD

L'extenson de la pr,c7he ;,:Jx sur 1Qs fonds
rocheux projt mod!1,1eBn pe5t un de lì.diversification m6thode ,-;:rt;i.:..sanale:. Pour ce fatTe,
le Tohungan ttaditionnel a ét6 modi..,U6 pour .*.Jtre adapt6
Ionds et du matér-3e1 nouveF.lu a été 5ntrodufl'.t, Lì modifjc!atIon
pote essentJellemnt sur le remplacemnt 3e de plomb par
des anneaux en fer b6ton sur ra)in(s,ue ...of6rieure monte avec
un .rapport correapondant et :i;t:r.':ictement repecté.

pl us e 'enridvexpe4rnce, il 8 f.!T.t6 que
la tendance (46néri,,,Ile qui 2e d,..5.!qa,rje communaut4s p&cheur:7,5.
est que p&clm FAO de Cotonou"' ne s'utirlisexalent
que SUX: fonds coralliens. pcheurs gui seaient
int41.7e5és par I'dGptriQn la nouvell technique devralent.avoir

mat6riel et.qu5Tomer07,., A l'ivoF,tar des unit6;:i-..,,f4craes du projet
modèle pir()que am6nqjre de cale...5 Isothesrmc,s,t SU 0111 fl

portatif, compas> etc> et, qui nécessite un inveFti5$elnent
Telativement 61ev6 oour arti5an,

Une telle appr6hen$1on de la stratégie rrc d6veloppement des
pAches entreprs le pro..Jt vu r iAellur :(;e convainre do
50t1 Incapacit6 finaocr'e :3uIvre la vo5e tracée. Or Ie
amdilorb peut &trf: uti]ff. 6 sur n'Jmporte quel f.onel (ro.c.The/o,x.
sableux, vaeux/loKsqu'ilr5C corrctew.,:,nt mont6, cette
évidence, 11 fa.1-.Tiiit encor(,1 la demontYer f:osemble avec
Ocheurs int6ressé& daps leur milleu en utiLisala leur propre
équipement> tc.The 5:1est att06e la ,:ect5m1
technoloqie 6es p4che5 quA a voulu on m&me tmps introdulre ou
alm6lio.Ker 18 technique eic, plangrer de Eond tout en
e*;sayant W. syst>67.xte de mte, A fec 06>, pirogules t' ,1v in plage,

Crtte vir,Jite avait pour bot (IQ -(epr,,,,,ndre le contact avc.!
p4cheun,; dans les vlliage . itfIn de noo3 imprégner de leors
6:cobl&mes de 1'hi,!urf,1 et,; chech,er ensFmt:Je avec UDP des
alternative2 de solutIon on vue (le leu1 app:i.f.catIon immédite
dans in mesuEe du pIlot ,



C'est ainsi que les villqcs de 2yi9uinnou, ZogbOdji at
Nicou6-Condji ant ét4,4 visit6s dan la Province du Mono, Aviéke?t6,
Rio, et Adounto dans l'Atlentigue de mème que le village de
Okounseme dans La Province de

Au cours de cette Iflsite on peut noter que les pyobl&as
enregistrés dans les villages se r4s11k1ent aux aspects liés

mat6riels et kquipement de p&che
a pgche

/a m6caflique

IlT, DOwn8trtion .df.,.TffImj.174R de_pgche A N:.cou6-C,pudil

3.1 rrav i i de 1e e fetué ne TUPP

Une séance de travail avcc l'UDP de Grand-Popo a d'abord ou
li*u 6. la direction du pLojet Au cou-5-de cette sance, 11 a ét6
clairement d6fni les'mndal;t76s et les condition5 diJnterventon
de la section dans les villaqe.s,

A cet effet, compte tonu de l'exp6tk,::nce ac'quIse au Cours
des ann6os écoulées et de la qualitIL du travail que nous tenons A
accomplir, l'accent a 6t6 Mils sur Ik's points solvants

- 1'6quipe à formes dot fIstre une 6quipe de tamille de
pgcheur

- 1'&4uipe do5t possédeK vxne pTogue et avoir un bonne
exp6rience de la pi: atique de la /2-iche en Ongral
l'équipe sera compoF,ée de 5 membre
600 FCFA de fraJs de ncurriture seront versées par jour el
par picheur au conrs des sances de formation,
toute la production de la pg, che revient enti,4rement au;P;:
pOcheurs

T/PE:i; essaAs ont eo lieu .ju 20-23 et 7.6-30 Septembre et le 3-7
Octobre 1988.

3-2 nnt,aUft
Cont.rairement A ce qui avait dild conrlus ensemble avec les

pgcheurs, ce soot plut,5t huit é Jdrno nt:o qui ont 6tA mobills6s
pour falre le travail A terre, Des huiU'i pgcheurs, deuN 4,quipes
ont 6t6 constitut6es pout le montage des engins et la confection
des zou3eaux de mise i]!t sec, J J u'avdt pas 61:6 .posible de
changer le rvthme de travail eugoel les pgcheurs sont habitués
Toute l'équipe se retTouvait dans mason du propriétire-
chef de famine tous les matins de 9h A 12 heures puis de 13
heure:i; .A 17 heures de I'apr-midi du Londi au Vendredi,



3.2.1 Les f'ilets

a) 1:e..Tohun;a....a4WdQ17..k"..

Les flotteurs 6tant 6puisés au projet et en attendant une
nouvelle commande, 11 n'était pas possible de travailler
partir d'une nappe de filet, (.'est pour cela que quatre
filets entirement montés au projet ont ét6 comp10-,ement
dt4monts pour &tre remonté8 de nouveau en changeant
quelques paramètres? Réduct1on de la flottabilité totale et
du rapport d'armemant at;11,3: la raiingue inf6rieu4e.

) be. I

Una des nappas multimono 1.6 x 4 de 40 mm de majllage a ét6
coupé pour monter deux filets "SOVI" en utIllsant la
techniqUe, traditionneIle avec 4 maillas dans chaque boucle
au taux d'armement de 50% sur la ralingue inf6riere de fll
(.:1(5 N0,12 a 6té en-file-i,o dans chacune des maillas en
bordure du filet de 50 mailles de chute.

3.2.2 Les lailanges_de..fond

Dew; montages diff6rents de palangres ont ét6 adopt6s
suivant que l'on utilise des hamevins N0.9 ou. N0.6, La ligne
pr.incipala est.- en PVA de 0 2 mm et (le 0 2(5 mm. Les avon9ons en
PA fix6s tous les 1.2 ft.

Chaque palangra de 220 hamegons app&tels a ét soigneusement
rangé dans un panier et sur un cadre de planche dont les boxds
sont surelev6s Sur rz:ités Cet i:Irrangement permet de filer
la ligne avec beaucoup de
3. 3 .Pache .et_proquqt.ipa

Bfen que l'6quipe ayant ét6 r.hoisie pour suAvre i a fcrmation
soit une équipe de senne de plage nous n'avons enredistré aucune
difilcult6 dans l'apprentJssage des °Orations de Oche. Les
engins (filets, palangrea) sont pose s le soir proxim)té de la
c8te 20-..-28m de profondeur puis re i evôt. i.e lendemain matin,
pirogue utilis6e est une pirogue monoxyle d'environ 9m de
II Qngueur HP, La traveT,sée de It bar:re se fa sant Ak, la pigsie.

Deux palangres sont posés dans l'alignement des filets
formant une tesure de 6 Ils sont mouillés fac'e au vent et
relev6s le dos au vent, Le;77, appata utilisés sont de petits
poissons tel.:5 que mu,ssolin, Ilisha africana et les petits
harengs achetés aupra des senricurs de plage le matin et
conservés avec du sol q on gra1ns, Les potites czevettes do
lagunes ont tf,t6 aussi utilis6es au cours d'une mar6e et n'out
permis d'attap t que de petits machoirons.
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Deux paires de be) ictus dont une de te)) le plus petite ont
été utilises pour mettre sec une pirogue de senne de plage de
9 m de long A vide. Deox tentatives ont 4té faitri.s. A chaque
essai un des plus gros ballon a céd6 sons la pression de la
pirogue : A la pti.:m1.63: L:eutat i vn .1a (hambre à alr (st sortle de
Peaveloppe. Au deuxia,me ss i. ,aprèi.5 que les lame te de
caoutchouc aJent él: é soflemeot cous uns la chambre A al .r Servant
de vessie a éciat6, W-,,,;p6rIncf, a d6 Itre ;id)andonn6e,

V. Ré4.0 n .6!?. sYr.1S-het.:1

A i isu des essaJt nous avonsU!noé avoz une 176ml:ion de
synth4se avec les p4.1cheors. A cette r6noion étaient aussi
présents les membres de l'UDP, Wobjectlf 6talt de r(lcwrillir
impressions des uns et des aotres sum ce goi a 0:6 fait fit leurs
suggestions pour la poux:5oJte des activités, ras inte:rventions
peuvent se rtf?211Me:r sur en gol sz.0t7 :

Au
enregistr6s.

ter me des essais de pAche, Tes r3sultats suivants ont

i

No de
Mar&e -

*',Les filets de 100 yrds FraiFs de
80 1 Marke
2 filets de 100 yards i

', Ptoduc-
tion
kgs

Wspce

40
220 hamegons 00.,6
220 hamegons N0.9 f I

,

1

i

. )

1

2 -

tt' 1 l000 i 50 ; baz-silure
t

1 blanc
i

1

i11
, 1200 i 25 1

té

f f
1 f

3
I

tit 'i I

i
00 0

7 - ,-

1 30
I i.... . . .

Les frais de mar6e indign44s tepr6sentert le coat de..l'appat
achet6. Toutefo5s les pAchetyr F:pprovisionnent F.3E5i en
gari.

TV, ss&j.s de mi.5.e

Les chariots utilisés pour la mise A sec des pirogues ont
6t6 construits A par-tir do lamelles de caoutchouc. coup6es dans
les pneux de camion. Trois Iamolles cousues leurs extmit6s
forment un balIon oval A l'intérieur duquel une chambte A ait de
voiture cr4e la pressi.on voulue. L'ensemble est habi S lé d'un
filet manuellement lac6 avec do f i 1. 0 4 mm, Les ballons sont
reli6s deux ii deux par un cordage de 0 16 mm de mani6re que
P6cartement entre deux Oallons puisse '-4!tte volontairement var5.6.
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Las filets de 80 mm en multimono sont de tr6s bons filets
pour i.e p&che c6til4re de par le maillage et la transparence
du filet dans l'eau. Mais Je F essais ont 6t6 monés avec un
nombre très tnsutfisant de filets : 4 filets de 100 yards
les filets de 40 mm au multimono x 6 sont de fils trop
gros pour cette taille de maille. Les pAcheurs demeureat
trils opt:imistes (pant A sa performanca A prendre de petits
poissons en Orio0e de bonne O'i..che.

l'arrangement des polangres dans le panier et sur la
planche est trs pratl.que. r,es hamegon3 No .9 sont troy
petits et le fil utJlisé pour les avoni;ons est trgls souple.
1.1 faudra prévoir un couvercle sur i.e panier A palangre afind'éviter la per te de l'ongin ot des accidents corporeis en
viils de chavirement dans la barre.
Le systeme de mtse A sec allègerait effectivement lee
opérations du hissage si les ballons n'avalent pas éclaté,
La confectfion demande beaucoup de travail,

A toutes ces remarques et suggestions, ii faut ajouter des
dol6ances telles que

l'acquioltion d'un moteur hors-bod de 15 cv,,d'une voile, de10 filets le tout E:,ous forme de crédit 'remboursable par
échéance mensuelle de 10A00.

Concernant les probl6mes relatifs eux dol6ances des Ocheurs
(pant l'acquisiUon du mat&riel do pche Lmoteurs, pirpgues,filet, voile) ii serait difficile de ne pas y accorder une
petite attention bien que la crédibilité de la plus part des
Ocheurs soit toujours mise en cause,

Une 1r63:ve 6valuation nous a 06JA permis de voir qu'il est
possible d'étudier une forme de cr6dit bien limité. a de petits
groupes de pAcheure polU, un int&4t A la mM.:hode et
dispos6 A assurer une participation effective en nature, Dr.a

rencontres futures avec les responsables du projet et 61argies
aux UDP permettrons de d6finir les contouTs et les modalit6s de
mlse en exécution
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PBSERVATI.ONS ON FIWMG GEAR IN_TU;0174JM1111.:,:....S.W4_LNKE.

Excerpt i!rem a paper presented by 1,.T. Braimah

INTRODUCTION

)FeJi is ooe of the J90 villages that constitute stratum 7 of
the Voltz Lake, It has be en established that the number of
fishermen in the stratum tota3. n,1 and all use Yeji as the
marketing centre to sell their fish. Tic was also realised that
hese numerous fishermen u5o vared methods of fishing and that

the methods change from time to time deoending on conditions in
the lake.

As a first step to determine stock level,,,,5 and te establish
plan: towards monitoring of the fish stock, The YeiI Project
decided to make preliminary investigi,Itions to determine the
methods offshing and the various gear deployed.

It must be stated that this paper is based. solely orli'
Investigations at YejI and Accra Town Villade and it is hoped
that it would extend later to cover aal the villages An
stratum 7. It must be emphasised that more work is still underway
especially on the traps and it 1.!, hoped that eventually there
would be a full inventory of the gear, methods, and designs.
1. GTI.L, NETE

During the survey only simple, single-walled. T7:11 -nets of
twine si.ze 210/7 or PAR 47 tex and monofilament twine of 0.2mm
were found. Mesh sizes range from 1 1/4" (*3Imm) ti 2" (50mm), It
is reported that in some areas mesh size of, 6" (150mm) Is used
for the purpose of capturing cithainus, lates, labeo and
distichodus..
Desi.an .conaldeKation

In order to chose twine si7,e and ropes for gill nets F.I.
Baranov suggests the underTisted tables,



Table 1.

- 86 -

, - 1

?i Si CONDXTIÜN i 13.0PE CIRCUM- DIMETER
ERENCE (mm) i, (mm)

1 ;
r ,

1Fishing in places sheltered , !,
1from winds and waves (lakes, t

sheltered )agoons, Yl.Ver5 with t 10 - 12 1

weak currents fishing under i Ì

ice etc. !

) 1
.

1Pishing from small bate in f
1

fopen but not deep waters , 14 - 10
i ?

Fishing from very large open 1 i

boats or smaller decked veseTs 20 - 25
(seiners) in the open seas and I

open areas in large lakes !
,,

- i -
,Fishing from large vessels

(SaT etc.) in the open sea usingI
deep-walled gillnets. (In this
case the cork lines and lead- !

lines are made of 2 ropes with i

20-25 oppo.site twist direc- i

tions) i

¿liso considering the second table:

Tata. 2.

' 1
k .d/a I Rope circumterence in : d'iameter (mm)

i lines ofcTilinets (mm)
1

, ,

T

0.005 10
0.010 S 14
0.015 I 20
0.020 1 2 x

From table 1 it would be obvious to conclude that fishing
conditions in the Volta especially Yeji 15 1. Therefore the
diameter of mainline e. g. Meadropes .sud footyopes should be 3-
4mm.

This is the caso observed In YeJi asiimainlines are 3 mm
to 4 mm in diameter.

3 - 4

4..5 - 6

6.4 - 8

- 12 3 - 4
- 18 4.5 - 6
- 25 8.4 -- 8
(20 - 25) t,
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b) It also means that the ratio d/a must be 0,005 to satisfy
table 7, where d is diameter of twine and a, meshsize

twines of 0.2 ram are used it means that meshsize of 40 mm
must be deployed. Here to from the observations of what really is
In use a5 stated earlier complies with what Bar:onov suggests.

Hanging Coefficients of 1),5 to n,55 are commonly use,3 and
this is al5o theoretically acceptable,

In theoyy it is suggef5ted that hanging (stapling) twines
should be 2 to 3 times stronger than the extreme twine.

It is common in Yell to observe hanging twines which are of
size 210/6.

3..uP.Y411PY.

Weight in water of a material (so)id) is obtained from the
weight uf the object irY air W by affording the value of specific
Gravity of materials, C,
Buoyancy F W (1/c - 1)
Sinking force ,,, W (I - 1/c)

From the calculations it was realised especially for gill
nets that the sinking force vas greater than the buoyant :i.:'orces..
which mean that the nets should sink. There should be no way
tbat such nets could be calld .Z1oating gill nets.

Enquiries from the fishermen however, show that these nets
are tied to tree branches and thus make good the excess sinking
force.
2. DFA.C.11 SIY;INE GM:2113)5,1ffjj

This net is amo called drag net. Tt was constructed using
materials of meshsie less than 2u (50mm). However, the
enforcement of Fishe..i:ies Regulations (T579) has led to use of
materials of 2" (50mm). Tt has long win,Js ani a centrally placed
be to hold the cath.

During the fishing operation, a beach seine tilters the
whole depth of the water from. the so i: to the bottom.

The use of the adranv i beca me popular In the Volta Lake with
the recession iri the level of the iske the fishermen identified
the areas that are free of stumps and cleared the shores of all
obstacles felling the crews, With the rising of the water level
areas became suitable for the use uf the beach-seine net.



Desicin_consAertio_nA

The fishing efficiency of s lake be ah se i. is
approimately proportional to its length, Thetefore as far as the
locaI condAtIons allow, it 15 expddient to use beach seines of
the maximum. le..ngth. In lakes, the :iength of beach seines is
usually limited by the size of tho'Lishing sites onnling fishing
with beach seines not exceeding 500 m in length and. mostly 250-
300m, The only hach ;,leine observed in Yeji of Tenqth 150m,

Normally thc:!, hung depth hon't.d he 1,3 to 1,4 times the water
depth of the fAshing slte. The average dfr.,pth of the inshore where
the nets operate is about 7 metrs. This means that the hung
depth of the adranyi should have been about 10 m, However, duo to
iitnancial contraints the fis.-,hP,men are not ab le to meet this
design requirement, The Averge hung. depth is about 6 m,

The net iS UPHOrW along it's whole length ï long and
rectangular,

ch() 0 .r.-2.L1 for
Seines designed i-or moderate catches of liOxed fish, the mesh

size of the wings is twice as large as that of cite mesh in the
bag; the wirg i e divided lenqthwise into several sections with
the mesh. 5.'ize docreaing gradv)ally towards the bag, It i$ enough

. if the wing has 3 kinds of nettin9 with meshes equal to 125a;.
16a and 2,a where a e me;,,Ihsi2:e of the bag.

,!:f the tvine size for the nettirn3 with the meshsize equal'to
2a'is chosen so that tfw ratio d/a 0.02 and the same twine is
used along the wholre sein, then d/a for the bag, wil7 be 0,04,
this ratio also being suitable for the interm-2diate net sections,

However, the aval1ahiliity of the prescribed netting i5
problem in Ghana as a whole ;,,,nd thl:m fishormon pi7.c,f:Qr to have net
sections ot '2" (50mm) mo-sh size throughout and bigger twines for
the bag (210/45 - 210/60) and smaller -twines (210/9) for the
wings,

o 1'1)3 t t L1.1

Usually- the depth of tf.11Q hag J5 1,0 - 1,5 - 2,0 times the
depth of the seine at the bag. With dei; 5eines the bag is not
constructed in the whole depth of the net, In-such cases a part
of the opening left fOr the ihseyt'ion of the bag is covered with
a patch of netting in it5 pai:t or sometiples both in it15
lower and upper parts as Is t):.7. (.:!a !,7,o of the adranyi that was
investigated at tris i. The of this patch, the so-called
'shirt' depends upon tu seJne dei..-,th, The deeper the seine the
longer the
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Iinqinq bech sein
The hangJng coefficient of the bag in normally. 0.5 but in

this case the adranvi has a hanging coefficient of 0.6 and that
for the wings should have bepn 0.67 but it in 0.5.
Buoyancy

The total surplus buoyancy of the floats In normally
approximately 100% more than the z--.50Ung force of the sinkers, In
the case of the adranyi the buoyany iFs 19.2 kgf and sinking
force 7.6 kg f. This mean that the truoyancy is 300% mote than the
sinking force.

ROUND-HAND NETS

The whinch net :Is a one boat type of purse seine with the
bunt at one end of the net. This whlhch net was introduced by
fisherm.f.n from the coa'st. Tt;,3 l( J) Is f:ally recent.

An area is enci.rcled by... the n,,it and with the use of purse
L ings and purse -Eopes it is folded liRe a pu.r5e with the tish
trapped and collectd at the bunt after drawing in the net.
P.elgri_g01:10(1(tqA.

The depth of most purse-seino is 7 - 30 times less than the
length. The stretched length of the whinch surveyed ïs 421 m and
the stretched depth is 40 m_ Thi o in approximately 10 tImes and
falD.5 within the opected ratio,

The bunt is made of the thickest twine, containlng 3 -
plies more than the twine. oE the adjacent netting panels, The
selvage is made of te i. 2 to 2 1/2 times stronger than the twine
in the bunt. However, for the whinch at Yell thP bunt is made of
twine size 210/60 and the sPivage f;:-; made nf 210/113 which does
not comply with the design requirement stipnlated, The 'netting is
itself 210/9.

The hanging coefficient. of the bunt shou'id be 0.5 eh i. that
foK the other 6arfr.s shoul,d be O O.V. The whinch suxveyed
shows a hanging coefficient of 0.78 in the panels,
4. PNE: FONJUV

(1) LAW-1JITER

There are 2 main fishing method with hooks and lines
w1th hook-fence a.hd (b) with baited hooks,
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MikRIMIWT,:-

The princlpIe cons, 5 si: s in hangin9 shar.p hooks hung cl ose to
each other across the path of fish movement on short gahglons
(snoods or branchlinKO. Voh aro caught and held by the hooks
when they .-,0.:tempt Lo pass betueen the.m, Therefore only scaleless
fish can be sUccessfully .f5hv.d wIth book fences, Hooks of s.izes
ranging 4/0 to 1/0 (River Numbering Systm.) ar:e used. 1000 hooks
are noKmally used on one lino,

Baited hooks aye ued vith loni71ines (Fetlines) which may be
about 2 km :h71 length mostly with 500 hooks of sizes :I/O, 8, 13
(River Numbering System),

(2) kiAININNh7q.

Baited hooks are alo used fin handlines and rods, This type
IS normally u*ed by children. The size ot these hooks is 2 - 6
(RiveK Numbering SYstem).

LIve fish mostly youn.9 onos of T3lapia and chrysicthys are
captured and used .7,/::3 bait for the hooks.

Yt Is understod th:4t: t2uad i a n soap is 115,6 as bait
especially for claria.
5, NJF.ti, ¡UFA.

Nets of tvine sì ze 21.6/6 Or ').10/9 and mesh size 2" are
hanged on stakes in the watr near the shore. These nets have a
hung length of about 1 km and hung depth of 3,6 m and as many
500 stakes can be deployed.. Trap nets made of chicken 1.41,re are
placed a distance behind J.he !-.,.!,ticks and undr the net. The net is
placed in 5uch a way' that t: he 1.r; no other ex i. but through
Into thi,E,, trap., Thus F:1 cordon î a made hv the net, The neta are
rolled up in the day time and are it down at dawn when it is
just time for the f Sob to Soave the :.-ihore back intn deeper
waters.,

Sometimes nylon monofilaments nets reVerred to no Disco ano
placed in the cordon to enmeh 1:ish that stubbornly 3tay out o;f
the traps, These Disco nets have twin of 0,2 mm and range
from 2 to 3 1/2.". See Schem No, 8. This method is used
mostly for the capture of. TITapl.a.

FALLLM_GER

6. ITANDS.Vq.T.A.E7

Generily thee a.re f:-LccuTar n('.,ts which ari, thrown. They
ha o- to be tI,rown. f:y;': cast with great 5 n ol':.der to fall flat
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upon the water's surface,
The nets ,_i weighted to allow the (Jear. to fall

over the fish as quickly a5 possible.
Their size is designated by the radius or the circumference

of the net The radius of: the ger is identical with the height
of the col)apsed net

The meshes can be of one a size that the fish are gilled In
the meshes as with gilinets, Many o. 7. Volta f,ake cast nets are
simple entangling fishng gear or designed to keep the fish in
the mehes,

ht Y the cast nets have pockets at the edge in which the
fish gets caught when the net is being haoled The pockets are
fixed by turning up the lower e6ge of the not and :fastening it by
short lengths of twine forming a cast net with fixed pockets,
This i$ sometimes called Mle Spanish type of cast net.
7. TRkS

Sirve y of this type of gear is still underway, tioweve, 50
far those inspected are made of' chicken wire, stalks of guinea
corn, pe 1m fronds, sticks, bombee and in some cases made oi7, nets.

All these traps he ve within them funne) shaped entrance's
leading to the pot where the fish i3 collected. 9ome tzaps have
double funnels which increase theiT efficleny.

me bait commonly used is a cooked paste made fl.som cassavo.
dough, waste of palm kernel oil extraction, maize dough and
sometimos pito waste,

This bait is used to attract mostly chrysicthys.
8, DRAGGED_QF&R

it Is a sweep net with a 3.4731l of netting attached between 2
sticks and toyed in water to collect slow moving fish or fish
that swim in the opposite dhection of the net.

The neto are hung very loosely the Headrope (E 0.3)
leaving a lot of ,3augqiness to enabAe the net to form some sort
of a bag.

This gea:c is used mostly to colect. young live ti oh to be
used as bait tu long lining, The fish caught are Chxysicthys and
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Bl ract trom a r_enort.on .construction of Fish

J;'TA(1..D. v Lg P

Ws,s1s1 t. 0 6./ Q0.6 1_

Introduction

The island comQlex oi the Republic oi"; Cape Verde has
virtually no contLnental shelf, except for the three small
islands of Maio, Boa Vista and Sal, The demersal stocks around
these islands is very flmited, and. soy concentrated fishing
eHort would soon deplete the existAng demersal stocks,

'Cape Vende, however, has a. large and virtually untapped
resource of seasonal migratory fish, such as skipjack tuna,
yellowfin tuna, and certain scrombroids, There is a small pole-
and-line fishery for tuna but this is hampered by the lack of
live bait, Tt is estimated that it takes up to one week to
collect sufficient live bait for one day's tishing., which does
not seem to be economically viable for a fishery.

The artisanal fishing As mainly handled using 3-4 metres row
boats, with a tew driven by 5 H.P, outboard en gines, The 10-15
metre vessels use a small purse net for mackerel when in season,

It is estimated that Cape Verde exports around 2 000 tons ofi
tuna per year, mainly from the port of Sao Vicente where there is
a large cold store and freezlng complex.

13e i, of volcanic origln, the islands have very limited
areas suitable for the intcodocion of trawling, or bottom seine
net fisheries, which leaves only. pelagic stocks, the main
potential fisheKies to develop,

In 1,988, Cape Verde received from .1.7,1pan three sophisticated
Fish Aggregating. Devices (FADs) with solar Danls on the marking
buoy. One of these was posftiond by the Japanese in 3.988 south
of the island of Maio, which is 24 miles from the nearest port,
and cannot be used by the ,5:rtisanal fleet.
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The fisheries divjsJon in Cape Verde requested PAO to
recruit a PAD consultant for the construction of. FADs made ftom
locally. available materials, and for their deployment in
suitable localities around the islands The consultancy vas for
a period ot two months,

2. P.o.ns.tTuct.i0L_ot_RWL f'.B,g_deY1Qe

The first week was spent studyng various mateyials
available, 40 gallon oil d3- lims were considered, al so wooden
cable drums, but these items were in short su-pply and there was
no guarantee of continued supplies for construction of FADs
However, after visiting one of the hardware stores in Praia, a
large stock of 2 mm thic steel sheeting, was found, It Vi&ri
decided to proceed to make two floating devi ces for the two PADs
from this steel The idea being that.if the first two succeeded,
more could be constructed due to tIce large stock available-

owall welding shop was selected to construct two floats
for FADs to evaluate the gualIty of welding and workmanship.
These two FADs were constructed in one week with the help o:e the
consultant. The workmanshAp and the sanad of construction was
very good, so an additional eight FADs were ordered - making a
total of ton Lloats for FADs produced in this local welding shop,

The firat operation was to weld two plates 2 w long by 1 m
wide, secondly these were rounded i...-.o make e cyl.inder- This ves
then welded down the seam, two more sheets then being cut to wa.ld
the top and bottom together. The bottom van first welded in
place, both from the outsklo. and. the inside to give it strength
and make it water-tight, A double coating of black bitumen p&Int
was then applied inside the tank before the top was welded into.
place

Once the drum had been welded, t).m anchoring legs were
welded to the side- The legs were then drawn together and the
steel holding ring was welded into place, The next operation was
to weld four steel 8 mm dir±olieter rods on the PAD which was
finally welded to the radar retlector

The whole FAD was painted three times ; no 1 oxidkzed paint
(undercoat) then a blaciA bitumen coating, finally the tiotating
device ok the FA.D was painted red for visibillty at sea.



3, A....-hpiOng_of PADs

The most important factor wdth regard to FADs is a good
anchor for holding in styong winds or currents In many. countries
FADs have been lost due to imfficient anchoring Developing
countries cannot afford to import heavy duty anchors, plus chain
and therefore a simple but effective method is the use of scrap
engines, fly wheels etc., be I: using double anchor systems

Ali FADs positioned in Capa Verde which have been locally
constructea have be en anchored in this way, excluding the
Ja soase FAD-s which werc suppiled wi.th 70 metre 22 mm diametre
heavy chain plus a 240 kilo anchor,

The double anchor system acts on a. lever principal. The
heaviest holding anchor 2 - 300 kilograms is Joined by 20 m of 4
OK 5 mm diam.etxo cha in to a secondary smaller anchor of 80 - 100
kilo leading from the secondary anchor to the anchor rope and
attached to a deep w,75;ter flo,,,at, which keps the cha in. free from
chaffing on rocks, etc.

With 1h ï. double anchorj,ng method, the second anchor is
allowed to mo;,ie in heavy seas, which reduces the strain on the
main ancho z, making sure the FAD is always in positlon and will
never move in heavy seas or strong cuKrents.

4 CoqI
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Quantity Item Heasurement

5 steel plates x2mLhirh x 2 m long x
4 steel strips x 14 cm wide x 8 m long x
4 w ,65 steel 8 mm din.. red.
3 tins of naint-
Labour cost for welding
Total

Total
Mooring Iine
Cost for a complete FAD

(rope cha ï; swJvels, anchor blocRs were from ver i. scapyards
and stores> Since there was no payment :;'or mooring anchor, the
estimated cost would be the region of U3 $ 200 per FAD).

Cost

1 m deep 29 920 CVE
4 mm thick 3

350
i 500

12 575

45.

635 US$
200 US$
835 US$



The type of fishing gear: recommended for working in the ara
of FAD; are

hand-lines
trolling Jines
long lines
pole-and-1ne
pur'se
drifting gAllnet
light attraction (with driftincj gilinets, purse seine)

Obviously, the long-lihe and. Ozift nots must be vorko,d on
the lee side of the FAD to on the fishing gear from becoming
entangled around the FAD. Finally, under no circumstances should
nets, lines or vosels use the PAD as an . in.chor.

if funds are to be made for the further deployment of
which is to be recoMmended in order to vive fish!J..ng communities
an equal chance for the capture of tuna, etc., more FADs should
be positioned.in the followng areas :

I. Santo Antao Tar.rafal and Ca:fvorivos
2. Sao Vicente He de

Scierne3.Sao Nicolau Ponte de Pdegal
Maio : Ponte Jampata, Calheta

5. Boa Vista : Morro Negro, Sainei

This wool,d give a total of ten more FADs to cover the main
fishing communities around the whole of Cape Verde islands.

Posjti,p,n0SLor

This proved to be tho meso (P:ffcillt part of the project
due to the very heavy double anchor method used

The actual positioning depended on finding suitable grounds
with the echo sounder, 2 - 400 metre wate depth was looked for,
and as near Lo the edge of the deep water as safety allowed, for
good anchor-holding.

Once suitable ground was traced OD the echo sounder the main
anchor rope had to he mosured. If, for example, the recoriled
water depth va :55 350 m, the length of the rope played-out, to
allow for ti sir and Wind, would he 500 metres. When the rape was
ready the FAD was put over the :,tern and the vessel steamed
siowly ahead to the iimit of: the anchor to mate sure there were
no knots OK tangles In the rope,



UflcWLLt

The ten PADs have now been placd in Dosition in various
localities around the islandsn pe Verde, One Japanese FAD was
assembled by the consultant and anchored in the North West Bank
15 miles from ti e island of Sao Vicente,

The eleven FADs inchored around Cape Verde were taken to sea
aboard che fifteeen metre Japano:le Yamaha vessel "Sinagoga

A third 'Japanese WAD is st111 in the F,tore, but the
consultant was informed that the fishermen would assemble aad
position it themseJves.

News items have been broadc'ast on the weekly radio station's
fishery programmes explaining why these FADs have been put the
sea Similar information has been provided to the television.
station. in addition, the consultant initiated the design for
poster and pamphlets to be distributed throughout the island's
fishing. villages, explaining and advising fIshermen that a report
be made if they are damaged, third pamphlet is being produced
to advise fishermen un the most suirable and productive .fishing
gears ta use when Lishing around FADs,

The consultant, in his las week, v.isited the villages of
Cidade Velha, and Porto Mosquito with the masterftsherman of the
prolect, and was informed by local fishermen that there were
large concentrations (Ti mackerel around the two FADs, also whilst
aboard the vessel "Sinagoa.", the consuJtant saw largo shoals of
skipjack tuna jomWng around the WAD near Cidade Ve iba

The request in the terms of reference to have quotations for
the importat.l.on ot rea d7 made FADs wouAd seem impractical to
Cape Verde fisheries If the (1.1.10tp are requed from Europe,
shipping companies charge by volume 6nd weight which would make
imported FADs very expensive and therefore economically'
unfeasable.
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When the vessel reached te selected position, the two
anchors were then hauled over the side of the vessels on the
ships derrick. The rope wa t. he cut allowing both anchors to
kall to their anchoriny position, on the sea bed.

- 3 FAD were instalJed off Sao Nicolau
- 2 FAD were installee of Sao Vicente
- 6 FAD were installed off Santiago



- 97 -

13,(2mmert0Ati9o*,

7.1 Oa tl"IteJ"ki7,11h7e.

There are no; 12 FADs in position around Cape Verde jolands,
The recording oE fish taken from i3ronnd these FADs is important
for futuxe deve)opments of the Cape Verde fisheries. A simple
recording form should be produced for distribution ta local
fi,shermen, or given to someone of -,r,sponsibility who can record
on behalf of the fishe.ries division ; these should be collected
monthly., and analyzed by the research department, with a view to
establishing more FI'd)s should there be a significant increase in
catch.

The expected life span ot the FADs should be 2 - 3 yea:¡:$,
but obviously a yearly inspection of each PAD should be
undertaken. Ffiach FAD should he taken on board and a replacement
buoy should be put inits place- un ji the FAD i8 returned newly
painted and cleaned,

The establishement of these PiADs throughout the islands ls
for the benefit of the local ar'1.7:isanal fleet. This would be a
good opportunity. for tha fisheries extension unit to visit,all
villages near the newly- positioned FADs and to discuss directly
with the fishing communities the reasons why the FADs have been
placed in the sea and explain their utilization and care.

7.2- ITIIrOltkciaganST17,,1:0(gi. 110,1011q_1nEls_

The consultant became aware after visiting severa I. villages
of the very poor catch Tate heing obtained by handlines, possibly.
due to overfishing, plus the very limited Eishing areas in most
islands of Cape Verde: in alternative flsheries must be
introducen. One idea would he to est:t,zhlish a type of floating
reef FAD made of four PADs 100 metres square. The four FADs
would be connected by a series of ropes, criss-crossed ; the
floating reef would be suspended from these ropes, and on these
ropes various materials could he attached, e.g, nylon sacks, old
netting, car or lorry- ty t or chored on the seabed by
scrap anchors,

The floating reef should he suspended. 10 metres be J. the
tour PADs to allow fishermen to use a smallp1.1).':se net for the
capture of pelagic species, a2so intr,oduction of fishing by
light attraction (lift net). However, a single unit would become
overfished, and therefore a method of rotation fisheries could be
introduced by installing throe floating reef FADs, ten kilometres
apart.
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The most suitable area for this first e.xperimental floating
reet deployment would be the island of Sao Nicolau, near to the
village of Tarraf.al, where there is calm water due to the natural
shelter of the bav,

Due to the scarcity of live. bai.t, pole-and-lIne fisheries
are also limited, Pot the purse seining method the problem is the
investment (size of vessel, large nets, etc).

There is, hdwever, one fishary wt,ich could be introduced,
which 5:5 long-linflig. It slmple to use, cheap to constiluct,
bu t would requi-re good bait, Tntroduction of the long-line should
be considered for. future devlopment and exploitation of tuna
stocks, The equipment at present bei.og. used for long-line is not
suiitable, and will not qive definite results for the future
development of loarj-itne 17:isheries for the Cape Verde fishing
industry, A viable economic unit of long-line is 10 kilometres,,
Cuba has similar pr::oblems with regard to ii.ve bait pole-and-line
fisheries, but the int.roduction of iong-Iine methods has proved
ro be economically viable for tuna fisheries,

7 3 11.t.1.1 764 t-.; Q tr 11,_.:Lfi _ark. Oil

One oE the simplest methods of iiiehiny which could be
intzioduced around the FALV.i is a litt net, with the use of
kerosene presi3uKe lamps to attract the smell pelagics This would
require teamwork between four of the 4 m rowing. boats. Due to
the financial difficulties of 'most f.:ishermen, a tropic lift net
suspended from wooden poles could be Intl:educed since there are
ample stocks of old purse netti.nq available which could be
distributed itree
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APPOPT.....ET_AVARIES SUR PIROGUES. DU. PROJET.MODEL4

INTRODUCTIUN

Voici un bref rd,sume des performances et cki:Ifent
rencontres sur le moteur Lomberdini 4iLD-665,
inotzli:W dams la pirogue Cairnbulg, et de no moteur
operation our les pirogues St-Jude et Gamrie. Ales inorz,Ltionm
basees sur lee rei?prations que j'ai mol-meme eY:Cfectuess, uytwt, quv;.
sur lee 'ppote precedent mm arrive uur le terrain. Iientionmons
ici quo le moteur iut gracieusement donne per le firma, ombEirdini,
et qu°su depart ce moteur de type indutriel f34 depuia, longtempz)
ee premves sur le merch6

Moteur Lomberdini
Type 81,,0 6E5. 211

- Pu:Lse 23 CV
Regroidissement l'air
Inverseur. Hurt HBW 150

AgtEgILLEMCeIFS DU NUTEW

De per son e=eliente conception, ce moteur est 14c. emeiH,
repv.rable. L'acues auu perties importantes du moteur est
compr(íhension est tout NWZOi aisee, ce qui fait qUe 'n'importe
meconicien posaedant un minimum de gormation dsel seraeL
ce type de moteur, aprs avoir gait un simple apprentissage.

Ls SLD -65 est un moteur poss6dant des 'chemises, ce qui
utilisateu ten htJ t.o de pouvoir
reparations majeures sans n(4cesoeirement avoir E cbanger
cylindre au complet, Dana le ces d'une panne ou d'unz,!
eNtremement serieuse, du :Wit que chaque parte du motvpur soit
en sections, les couts sont souvent reduitsl.

Les cuirasses cont aussi inoWpendantea, donnqnt qinai
mobilite eur le plan travail.

L mplicite du systems de controle d'arrivee du oil
feUel) eat un gros avantage, our il n'y u presque pt.'s de r.0,F..:

1;interieur, et Ifecilement accessible.
L#inverseur utilise sur ce moteur HURT HW 150 eei,

adept6, signalona peut etre une petite de 1m '- gue,
d'etuncheite (oil seal) au niveau du levier d'embruage.

L'accouplement elaatique qui fut i clli c,lpres leo ro
emsais Pot e:Ulcace, les probldmee que nous avions, *tvient dus
gait que les bou loas de retenue etaient a7iletes zur tQuto
longeur, et de diamtre trop net Une pet:Lte mod:Lfilltion ce
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niveau e et(f? spporte supprimant par le it meme les problemes. ( le
derniere fdis que l'accouplement s'est cassee,le ne-gligence du
mtt.L'canicien en place, fut. en pertie responsable du brie, ce dernier
n'eyant pas comme il se doit verifier le relachement possible de cae
boulon.)

NOTEUR

Le oysteme da refroidissement 6 l'air at ddlicient dans la mesure
ou le moteur se trouve compartimente, dans le fond de la pirogue.
L'sir entra bien, maie ne cirule pas suflisamment.

La turbine de refroidissement est aussi tree sensible 6 la
chalemr. HGUS avene connu beaucoup de problemas avec lee roulements
qui s'ussient prematurément. II e mema faIlut changer completement la
turbine (rotor, casing, bushing, bearing),
Le fragilite de la turbine oblige une surveillance constante, or un
manque mecanique 6 ce niveau peut facilement endommager le mcteur de
lacon.irreversible. Je signale ici, que des le premier eseai sur ce
mota deíà noue. eviono eut deo proble9mes eyed cette turbina.

La courraie qui entraine la paulie de la turbine versus le
vilbrequin du moteur est plac&e de talla lecon que l'on doit demonter'
le moteur pour la remplacer. C'est le genre d'instelIetion dens le
fonc. de la pirogue qui nous oblige 6 toujours en garder "une-de
rechange attachee evr le bati du moteur at nays ocCasionne
inutilement une longue reparation.

Leaysteme d'échappement (exhaust pipe) fournie par Lombardini
inefficace 6 100 'X Le moteur &tent en vase cloo, et le

silencieum &tent directement attaché au moteur, il s'en suit une
hausse de temperatura dans le compartiment moteur.
Roue svons certes modifie Is systeme, mais la ventilation mama
actuellament est plus ou moine efficace, encraosant constamment lefiltre e air.

Lee rondelles de cuivre (copper ring) qui assurent l'etancheité
entre Ie fourreau pour l'injecteur ot l'injecteur lui-mama
occasionnent regulierement des problémes de fuite de compression.
Eh. ce qui concerne les oupports moteurs que nous evons changes
plusieurs fois, depuie que le moteur est monte sur un bati i. -a le
probleme ne se pr&oente plus. Le pt,,riode ou les problemes de- supports
sont zwparue datan, d'avant mon arrivee our is terrain., j'ai coneuite
les diff6rents rapports our les travaux eltectues a ce niveau.(Ré:
rapport de Monsieur Claude F1oci:7, Surveyor maritime pour Loyds
Inesurence qui nous a ogfert ses services 6 setts epoque) Voir figure
numeros 1,

IL ppert que les vibrations occasionnaient des problez,mea sur tous les
accessoires boulonn&s apres le moteur,(Filtre a gas oil, at tuyau
d'chappement qui casseit a tmutes les deux marees. Solutionne ave6 le
bati
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L'erbre port elice etait aussi mel eligné, et des modifications. aux
nivesux des bagues supportant l'arbre on eté apport6. Originellement
des bagues de teflon furent installées et s'userent trés rapidement,
eprMz' le pose d' une baque fi;le en bronze e checunes des extremitees de
l'etembot et d' un graisseur interne pour les memes beguas, le problema
ne s'est plus représente. Le moteur lui meme est maintenent fixa EMT
un beti, le pe étoupe est fixe et nous n'utilisone plus les
support2 fournis per le compagnia.

L'inventaire des pieces de cette compagnie est compliqué é tenir,
les cataloguee. sent particuliérement confus, sinsi que le menuel
d'entretien.

Finelement le plus gres handicap de ce moteur est son menque de
puissance. La puissance developp6e par ce moteur etent nettement
ineuffi2ante, les pecheurs font virer le moteur constmmment A plein
régime, ce qui, vs sans dire, n'est rien pour augmenter l'esperance
de vie de l'engin-

CORM. -

Je per se qu'il est inutile de voulpir meriniser des moteurs dent le
disponibilité des pieces demeurent Une problémetique, nous surions
intéret el utiliser des moteurs coanus deje merinise A l'usine
reduisent de beaucoup les problemas occaeionnes per l'adeption de ces
moteur.

ei &Li l'occesion de voir travailler des moteurs,simileires, mmis
A des teches industrielles, et les gens étaient setialeits de le
performance de leur moteur.

Le choix d'un moteur de 23 chevauN est inedéquet, aurait tellut
penmer iquelques choses de l'ordre de 35 cheveux elin de pouvoir ce
gerder une mere de puissance et aviter de- faire fonotionner le moteur
6 plein regime constemment,

EVALU.ATIOR DES PEP,FORAWESDIgE

Vaici une. éveluation sommair'e sur les performances et les proble
rencentes jusqu'A sujourd'hui sur nos moteurs Volvo Penta '2003.

Noteur: Volvo Pente 2C92
Puismancet 26. chaveux
Inverseurt MS 2
Ratio de l'inverseur: 2,27
Refroidissement: Neel cooling
Piroguesz Gamy:Le et St-Jude

POEITXPS



-- Le menuei d 'rvice de Volvo est tree bien ecrit et l'agile e

-- Le aysteme de liltre centrifuge propose- par Volvo est efficace, et
elimine l'achat de cartouches de remplacement tree dispendieuses et
difficilee e trouver A Cotonou.
-- Les outils de- precisions pour quelqu'un qui a une tres bonne base
en mecanique sont efficaces.
-- Le systéme de commende pour les pieces fonctionne, tre-'s bien, ai
l'on it bstraction de temps necessaire pour avoir les pieces,
occasionne par la lourdeur administrative. de la PAO..

L'accouplement. eleetiqu nvoye par Volvo pour le
I'mrbre Porte Helios du. 3t--Judo est perfeitement adapte,

'TIPS ru

relevaae de

-- Le . teme de rofroidissement s'est evere inefficece des le debutdesi. Une deformation de Ia culaese nous a oblige. a effectuer
des rerations majeuree sur le moteur. Mous avons remedie 0 le
situation on augmentant la lonseur do e tuyeux du systame de
regroidissement. (voir 2)

-- Lea douilIes de cuivre qui contiennent lee injecteure (injector
sleevo.0 causent des problemes regulierement, nous obligeent a,
sac:rifler lee buceo d'injecteure pour en extraire l'injecteur, du mulait qu'il n'y e pas d'outils d'extrection.

-- Le filtre A air est difficile nettoyer et est inepte pour le
climet tropical. Lo crepine interieur s'oxyde rapidement, et des
elements metalliauea penetrent e l'interieur du moteur. Du l'ait de
l'inefficacite du. meme ;Ciltre t air, le sable en suspension dens l'air
penetre e l'interieur du moteur, provoquant l'usure premeturee de sea
pieces internes.
Nous avons change une ouiasse et un bloc cylindre complet suite e ce
probleme. Mentionnons, que done le oas du bloc cylindre, La maison
Volvo a grecieusement remplacee los pieces mobiles abimes per des
neuves.

j'iai remedie a le situation en instalient un filtre e oir eyed base
rempli d'huile qui receuille les impuretes et eet facilement
nettoyable. Lombardini)

-- La vieite du carter (crank case) nous oblige A pretiquement
demonter tout le moteur, et cela memo pour une simple inspection.
-- Le boite d'inverseur A dea :¡!sibleasee au niveau du pignon belledeur
qui controle la marche event et arriere. L'utiliseteur done le pirogue
no faisant pas le point wort event d'embrayer en marche arrlere, psi
installe un systeme oui 6Iimine le reculons. 3e mentionne ici que
l'inveraeur de. Lombardinl avec le memo utilieateur n'a pea de
probleme.
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--- Lee outils de precisions. de Volvo sont efficaces dan la mesure
l'utiliseteur peut s'en servir Il ne faut pas perdre de vue
l'ensemble des pecheurs sont illetres et no peuvent utiliser
outils necessaire pour des reparations.

-- Les sieges de soupepes (valve) du coté échappement s'oxyde
rapidement et necessiteront tres bientot une rectification.

-- Le systeme de reglage de l'arrive du gas oil (rack fuel) set trop
complexe et comporte trap de petites pieces mobiles, sensibles au teuu
d'humidité que nous connaissone eu Benin. Tres rapidement toutes ceo
pieces sont eliminees par l'utilisateur.

-- Le controle d'arret du moteur est maintenu en place par un ressort
dont la faiblesse est prouvee, et le mécanicien utilise le
decompresseur pour arreter le moteur ce qui n'est peu recommendable,
et abime le moteur.

Les problemes de vibrations cause par le preces étoupe flottent,
(figure 3) ont ete résolu per l'installation d'un presse etoupu
flottent meis supporte per un manchon de bronze fixe. Ce ne fut qu':t
ces conditions que les'supports moteurs de Volvo furent efficaces.
Per contre l'arriere du moteur est maintenant fixe sur le bati'et les
silent bloc ne sont utilise qu'A l'evant.

-- La goupi/le de de,marrage située au bout du Vilbrequin shalt)
est feible et rit.cossite d'etre changee régulierement, eL poe des
prob./ernes malgre l'extrecteur de Volvo.

-- Ce moteur ne possédent pas de chemise nous oblige.A chsaw,- tout is
bloc cylindre dans le cas d'usure excessive, ou encore nc:2cessite
d'etre rectifie par un machiniste dont la precision du travail n'est
pas facile trouver dans le pays.

Un point qu'il faut mentionner est la falblesse du moteur cote
puissance. Les pecheurs doivent utiliser le moteur constemment a
plein regime pour etre efficece dans la sorte de peche qu'il
pratiquent, une puissance minimum de 35 cheveux serait A envisager.

-- Le système d'echappement conventionnel utilise sur ce moteur
provoque une hauese de la temperature du compartiment moteur,
diminuent Ies performances du moteur.

De plus s'il y a une fuite au niveau de l'échappement, la fume-re
pénetre dans le moteur souillant l'huile et diminuant sescapacités de
lubrification.

Ce moteur tres performant en Europe et au Cenada n'est pee a6zpté
climat tropical, et d6montre trop de faiblesse de per sa complem
pour les utilisateurs.
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REC7N-2-.'rTu rio

riniEzte pes de solution miruole à taus coo problèmes, meis un.
minimum de critres pourront àvitor des 27paratione couteusesy et
oontribues A la continution et l'amelioration dz, projete de ca. genre.
Yi no fuit aucun doute dans mon esprit que tot ou tord il faudra
di6saliser leo piroguee, U cause du cout exoessif du carburent. Une
evaluation comparative sur le moteur inboard versus le hors bord
diesel pourrait etre interessante pour evaluar le bien fondo de
pourauivre dene dieselization da o pirogues avec des moteure inboard,

11 est alee de constatar que peut importe le type da moteur utiliza
nous noua hourtons constammant ouc momeo problemas, et je trovve
dommege quril n'y ait paz pluo de communications entre tous ces
projets qui utilisent OU tentent de diesalisor les pirogues. Beaucoup
d'arreura no aerient peo repetees et nous assieteriona a uno
progreston valable tout en diminuant leo cauto excessifs que oas
erreurs ocousionnent.

Au niveau pià,ces do rechenoe, ii faudreit sressurer avant de faire le
ohoix.d'un moteur, qu'II existo un fournisseur proche du projot at que
ce mema fourniaseur nest pus aimpleMent un bureau evec télex qui faro
le commande A notre place, evec tous lea dUlais que cala pourraient
impliquer.

Beaucoup de pannez onerauses ouraient pu otro 6viter si au dapart du
projet, on evait embauché un macanicien comptent, qui aureit pu
feire uno petite formation avec les màcanicians Weninoia, et par le
fait memo Saire un suivie un peu plus sérieun sur le plan mecanique.

L'aboence d' un homologue mecanicien est ausei une serieuse Isoune.
Malgre la demanda repetee du (iTP aupras du gouvernement pour en evoir
un.

Sur le plan m6canique, quelques recommendations qui je penee
pourrait evitar dom cauto' onareux a bien des niveau51 sur 1F6ventuel
choix d' un autre moteur pour un autra pro jet:

Hoteur avec chemiss,

Silenoieux refroidit à l'eau evitent l'inotellation d' un
pot d'c:3,chappement couteux et sensible a la corrosion.

Retroidit à 1" air ou A l'eau suivant le genre drinstallation a
l'Air si la circulation dreir dans le compartiment mdteur eet
efficuce, et A l'aeu, si dàs le commencement on olIonge le systOeme
de Keel Cooling, car trop sovvent les paremetrea de reiroidiauement
Europeeno sont inadeptes dens las aeus': cheudes de l'Afrique..

Le moteur devra otra do puissance. zuffisanto (35 chevaux minimum)
afin de donner une brin e fiexibilita de mouvementa e l'utiIisateur
sane forcer le moteur,(Toujourz en fonction d' une pirogue de type
Ghaneenne.)

1...''arbre. porte hélice ze doit d' otra installe avec un accoupIemant
flexible pour absorber le torque du moteur lorsque I'on embraye
d'event ou de reculons.
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Le tube d'etambot est plus faciIement elignable, lorsqu'il est
retenu par dee bagues fi xe A cheque extremitees,

Le regime de travail du mateur devroit etre de type medium ou slow
speed.

Dane le cas des supports moteur, il est preferable qu'ils soient
placd,s fixes sur un bati et non pas boulonne directement dens le
fond de la pirooue.
Les culsesee independantes (cylinder head) eviteront de tout chane
clans le cas d'avaries majeures.
Une-.formation sor les moteure utilises dens le futur, serait tres
utile, dens le mesure ou de nombreuses ,pannee couteuses pourroient
etre eviter psr la connaissance du produit utilise. Parfaire la
conneissance des outils de precisan au sein de cette meme formation
ne peut etre que benefique pour taus.
Demander des le commencement Les li:vres de reparations einsi que les
outils de precisions indispensables A le bonne marche du produit.
Evitar darte le mesure du possible, tout appareilIsge electriqUe,
(demarreur, slternateur) ces derniers ne supportant que peu ou pae
l'humidite que nous connaissons ici,

Marc Petenaude
Mécanicien dieseliste / hors-bord
Cooperent Volontaire 0. C S D / F.A.O.
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