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With finircil sistanc f rom 1)enmark and Norway,
and in coliabratior1 wIth th Peoples Republic of Beninthe Fres Dep zmnt o FO imp thuntny n est
Mrica a piogramme of small scale fìsherle. devalopmmt
commonly called the XDAF' Project. This proçArammne is based
upon an integrated approach invoivino production, process
ing rtd marketing of fIsh nd ralted activities; it also
invoives in prticular CCtVC afld full )artiCipatiOfl
of the target fishing c nmunitie

This renort is a iorking paper and the conclusions
and rec mendatioris ar those c tslderad appropriate at the
time of preparation The wckinç; papers have not nere ari
ly been cleared for publcacion by the government(s) concerned
nor by FÀC They may he modified in the light of further
knowledge gained at subsequent sta of the Project and
issued later in other series

The designations employed end the presentation of
material do not imply the exmreszion of ny opinion on the
part of 1AO or a financnq gency cencernng the legai
tus of any ccuntry, territory city or ar, or concerning
tM determination of its frontiers or boundaris
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L 1NT«ThOCLrIO

tM/UNDP Project L/82/0i5 coynueced in eriy
The Project ats to iiprove the standard of living of
fisherrnen end the fishing co uities in the Shenge
ares of the Kargboro Chiefdc
From initial Ì'ame surveys carried out y the Project
it was apparent that the overall fishing effort of the
ares is declining one of the principal reasons for
the decline being the high coat and prbleus of supply
of fuel and engine spare parts to this reìiote region.
The Project requested assistance with tke introduction
of improved sail technology to assist both motorised
vessel. s with fuel saving and the improvement of
performance nd safety of the traditional small craft
using sail.
The consultant spent one wi-t h in Sierra Leone during
which Project staff and local tailors and carpenters
were instructed in techniques of manufacturing sails
and rigging from locally available materiale.
A sail of the Lelta or crab claw type was made and
trialled on a 7 metre canoe. The craft was also
fitted with an outrìgger A hetch rig consisting of
a gaff mainsail and ganter rizen was made and
trialled on a 13 metre Ghana type csnoe
Both craft were sailed and performance data gathered
using instrumenta. The consultant conducted fishing
trials with both craft to assess the practical value
of the modifications to the method of operation
Recommendations for future activities and follow up
work by Project staff are made
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Phe Projei: tb1h hd in eriy 1)E5 rgineii
Lor year i Lot oparia Thì hs no becet'cd t a tkrei rear rject
Tc Project iiu is to ìprov th tadard ai iivig
of the nig çuut,. ot hengeo1e, I £

enge, P1tì ind, acti IdU
Thuba Sonway aii flaoa and Bopetokecunities ar ail supported y the isnei
1i.bery kLo Pi o ii ìtAfyJ con ruit iî
ail spect' o1 the fì.er' iod iiplemttg1vont through both threct art ion end the
for at ion of counity groups ed c opera ives
The ?roject h*s e team ieader/itaster fishennmn
counterpart saager ethinitret ive officerbobudr, iulog1 ond ishen
econoiìet is curretlr roductin o survey of fish
aerketing. The Project has had coìuitsncy steee
in Co1uunit3? evelopent io ioan ±ih pro
1roject Credit rd volving Fmd

and the use of sail power for fuel
econoy. The Project hes two Peace Corps Voluieers
In this first phaee, the Project is conducting frare
surveys of the fishery nd collect tog info ot loft on
all anpects of the life of the cuniti in the
next two years the Project will seek to imp1euent
improvements are6d by the comuoittee ii ishî.ng
Technology Fish Processing and urkatir!g and the

tabiishient of cooperatives.
The Project is based at hengo the traditinïaJ.
adsinistrative centre of the coastal erghoro
Cbiefdom end seat; of the Parnount Chief. A project
oîfice i opere-tional. in rented acoiuodation u site
for the Fisheries Project building hes been agreed
and construction is epected to be conïpleted in early
198 (

Shenge is in a rernte part of the country, 290 kis
from Freetown of which oniy the first 110 me is
paved ruad. The road via ioyeiba to Shenge frott the
maìn road is in poor condition and receives littLe

intenanee. Sheog! i seïved by only one passerger
vehicle of i 5 tons which wakes t:h jourocy to moyaabe
severart tijnes a week. In the rain xths the road is
often not pubie except to 4-wheel drive vehicles.



A1trnt ive c.catioi io by piger vee].
iwri tr o i a Lh ,uLh?reoowi iiinuiar Fro Toibo coia1 vehicle

tport io uuliy oLatìûh1e to /reetown oth aca
and k'od traoport iO epeneive and unrel lab ie. thus
all ieterilo required for the fishery ouch ao fuel
aud fihi.ig gear are epenelve, and transport coate of
Itoh to ïarket reducco argin for the I hing
cortiuitieo who are rlia.et ou e. i'ew tradaro who have
a !Itnopoly.

The Project heo had an early impact by o nooring
local buoi iuu to eotablioh a reau1 outLet for
e t i' ai

henge h a d1p ie.ry with two uuros a econder3r
and prìury hoel and a olìce poet Water aupply
i frorn we110 there io no organiced oanittion and
no eiectricity opuIat of the Project area io
eotinatad at The Kargboro chiafdo population
is etiiiated at 4OOO henge itoelI haa
approhiaIv UO peope



3. FIIESk b

3.1.. General

m :ti of Sierra Leone is approxiate1y 570
kms and i indented by many islands and tuaries
The continental shelf y arles lxi width from 32 kms at
the southern border with Liberia to 140 kms at the
northern border with Guinea Conakry. Total shelf area
is estimated at 24800 sq.km.
The two major currents on the continental shelf are
the Canary and Bengueis. The Canary current flows in
a southerly direction down the coast to 5 deg. north,
off the southern Liberian coast then westwards. The
enguela current moves northwards untIl about 10 deg..

south where it also moves westwards. Between these
two flows the Equatorial counter current bringing warm
water onto the shelf of Sierra Leone. Coastal waters
vary considerably in salinity owing to the large
outflow of rain water from the many estuaries during
the rain months..

Fish production of Sierra Leone is compared with
neighbouring countries - Sources CECAF/84/58 Tech.

Table L
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S. Lme
Libris
ivory Cot

Tune Cruat Dn. Ceph..

3.0

5.0

.0

PcI, Mix

90.0 31,0

6,0 3,5

2.5

.5 5.0

30,0 5.0
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5.5 9.6
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07.5 31.9

195.5 71.5
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The ioïy cug1t ir im: sr
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t n s-rort 3ong s rprad out
over wIde re nd :Low cithe ae rorded The
concetrtioii of the ïh tato ckool ì th dry
setor iii greater ctch by th rina netfierrne.
FAO tinat iu ustairnibïe ye1d for ?alagic
species at iOGOO es nuall O' pecie
which uake up the Piag stocha re herring
(Sarde1ia aderensis) ad the Lseti (iiihe

4 fish a!flent ogrnne n
Sn Leone . the ieres iv.ion ii

reetowb the oi etistca
ur' .L1 tqpçed o ionitor th cld rrk of Lis
LFt1f ' h c . h n e tkreo c . L

and g er11,j r-de a
before 1955Ç i1 :ihin effort wa ortiiìi, In
1942F tod fieh teh ws ast ated at 4F50°
which ro.e to n eti.tted s oo :i9? , but
felL ,o otiatec OU) twnea in i97Q robubiy
du.. tu he epu1aon o1 (1O taiin fisheriien ir1'- (SQUrCL; C)
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i dinge eccu-ded in 1)?5 e'e 68 500 iien
Thì fi1 t 50 (0O i Ì9O awdt±te foì i3 ii cate a further fafl. t 40b.000

eJ 3O OCR) tonnt z tt
eportediy eørtad et from Serra Leone byLduetrii fiin vei

tcinç ethde in ne bj art ianai fiheren
aca I tt le L ;

3r] o netting and tke nutb rd en ne have made the
more ff eat i aettìtng, bt they are tiU

ot ..n th- i, wy le i ih et t e
directed at. ep.a sharks or crtatea

4. rith iea, Eie
.rh ulation ¿í the f thi!g cttie ì ixcd
bet-een tba indignou he.rbro people and the Teiuie
tribe i'ri Sterra Leone who have settled tn
the ration iince the The herhro are
predethentIy ubitoce farier and ftsheren very
few are gaged i raier fishing on ny caie they
ot1y operate cne an dg-yut Kr ce hook and

line fiehig
The Teiie are le and operatb their fishing veseJ.
and fich pr eccing through the extended t'aily
cyet.e Rina ntti and the iiie of the o-ca1led
Gha boate waa learnt froii the tr aveiliag Ghanaian
fiheren who epoyed Teïae crews to operate their

Standard i 3 and S boa are operated Zron ali
the fiching ccnuunittes nd hove been increasing in
niuibere in recent yeare Those operating from Pattzt
have ditinc drift netting rnethod which usea the
aL1eale wnd a t;e t rdvantcge Ïho beats eve
tQtta in the late afternoon when the ea breeze i
gaining ctragth and paddle to windward towards henge
Point Under the lee o1 the PoInt they set their
sails and reach ont Ut o he 'n-i '3i he fleet
ntay together and ct their drift uet between two and
fotr nilee from shore, The nets art generuiLy 400
metrea headline length and etree deep Mesh aises
vary between 2 5 and 4 ce Ltretch ìeah The nets are
left down unt i i dark usually les then one hour then
hauled nd sali sot to return to Katta before the sea
beaze nane. rounJ 21 00 hoLre The wt are
r.Jienrod on return to the heeoh end the operation
repeated the next day Catches are ainI' 3oega end
vary between 20 end 100 kgs. per dny



Standard boats operatiug o t other eide of Shege
Potht to the south. operate a s1îiar system but also
do dey tLoe fishing with longer nets using there us

circling nets set around visible siens of fish
G C h ooi s

rfle ahs plank boats are operated h, Terne fish
goat owner uce their extended f tuly structure to
assist with f'mig the crew and the work of
processing and arketing the fisih The hct owers
are important people in the fishing comsunitie with
much social standing, They house and feed their crews
and families and look after their interets. A

clearer picture of the economic structure of the Ghana
boat operation is needed to ascertain the
profitability of the present system. Soise *ts are
clearly doing weil but others are not and the number
of bosta. ocerational is faiiing
The boat owners operate a kind of welfare system.
Therefore crew remuneration is not directly fmaancial
so processing and marketing is carried out within
the familìes. but regular customers of the boat also
receive fishy
The fish catch pattern is not stabla. in times of
poor catches boats may prospect for fish ail day
without shooting the nett burning expensive fuel for
no reward. When catches are goods schools of fish are
often available within two or three miles of the
vi1lages so that fuel cat are low. }owever
plentiful upp1ies of fish reduce the catch iaiue,
Most Ghene plank boats in the Shengu region are
operated from Plantain Island md Katte maInly
fishing in Yawn Bay which is shallow (mostly less
than 15 metres) and has a mainly soft mud bottom. The
rina nets are ïostly 850 metres headiin length and 30
- 35 metres deep therefore the lower part of the net
is sweeping the bottom

Kru canoes carry out hand lining within one to two
miles of the shore in areas with rocky hotto for
demersal fish.
Fishing craft in use in the region are divided into
distinct groaps as follows:
- Rrc or one man canoes of 6 metres LOA made
from dug-out logs nd operating close inshore with
hooks and lines Paddled or sailed using three
cornered seil set on bamboo spars
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Stuuthrd I - 3 u uoc oi' G - ? tre LOA 4a
b du« out frorn re or p1nked opratig lu
coastal tur ii.th hooks oì Ii o dríit
Paddlud or aLld uio hrQ oord ai1 ot oo
babo par

- Stundrd 3 - 8 etrz :tOA.
ued o 'tio oe tiug lu coa-uì waru with

drift retu or etirc1ing et: Podd-led or 9ailed
with square ai1 ciIly orìr with
outboard nine

ha )ot of 1 18 ctr LOA
corucfcioo operztiug i coatai aÇerg uiog rtg
not of hO ov h tdLne IengLh with or of to
2 Crìgiva1ly paddled by i.age crews now all
otoried with obord egi.ne rengthg in h. p

25 to 4O

Table 2

12
7 3 6 2

14 39 j 7 4
3 5 i 8

931 ti t72 .22 72

2

l$j
TOThL

22
47

24
59
32

6

25

5"

2E 3221 ui1 s zt7 I 449

tfci i-' op-
i 19U1 ci tin' Catch

24 3)t
42 70 796 i 688
17 7 469 93
5 393 USO 2060

0 22 262 127
Q35 197 412 370
29 90 190 556

3 6
5 8

28 1S8 602
53 138 4W1 soe
38 71 735 541

379 133Q 5450 5769

273



iehing aft
Th 'ditiûn'ai ithing craft of sierra Leone i the
dtg- out cac'. Ihe ai J . w dcs c.-dd nd t ri the
iulk ì ue c ianai fi ing £'iatt
ìerra ecme ;ore rcet riiie hictory hac a

trad1 'por o± lked boat ltit, da ing 1ro the
late 19th tury. At thi tie relatively
ophictIceted hoat were being co tr-wted under a

training che run by the 1dar empetor Fìh.tng line
in order to train carpenters for chip repair work 9
-- lC . pulling hoct were conatruoted by local
jomare ea part of the progremc. Sorte of theae boats
found their way into the fichery around Freotown Wo
records are available as to how many were originally
built but oe thirty were stilI operating in 1945 end
three still urviva, The skills used to construct
these so-called benefiY boats spread up and down the
coast end are still evident.
With the exception of the henefit boats the
majority of craft remained as dugout canoes up to
around 193O when the v'ante fiaheriien arrived from
Ghana in large dug-out canoes up to 20 m. LOA. The
fishing n'ethods used by the 1'ante included ring nef.s
for pelagic fish which was sost uecessfui end copied
by' local fishermen owever 1og of suffIcient size
to make these rge dug-outs were not common in Sierra
Leone and. the local boat buiiders managed to copy them
using pianed construction.
The necr Ghana plank boats were long and narrow beams
and c uidh' addlLd ny the large net-heudiang crews
at sufficient speed to encircle schools of fish. The
plank boats could also be built more quickly than the
dug-outs end demand eccelated. Flanked versioun of
salier boet were aleo introduced and now this ìiathod
is used in all but the 1et cenoes
The co truction methods in use demonstrate the
predoninantly slight see conditiou prevai1ing as
these craft - even when ne cannot withstand
pounding on a beech or even large wave act io.

9



$O&thU.L

A tyj:icì boat iiing ad oÌ a ïater
hothui dr co roI oe or ior

ìr u' uidng tni oir' toprce Apprice ay in tiri, fr
¡mny

Tbc squad :oc; triher o of
o oai o'nr o. tï quìd my b peutd

with tuuLer t )Z b.R u oi'r a
b' moh ioi' ub1 grou

pe 1or fre &g n±y 1.ke oont ideL&ile
jcr nttruint in at. bULding

When ew bont i t b 1 t . the ture uwner i1. i
rn ion ichci a4d

i)ur ctir tiou be t
rpouibL for p1in i1 ti1e rquirsd
wi1 e ding end h ìrg the bui1din
The price eìd to the biidor is for ììo erv:i.c; nd
Lftt5 Jo ti- 01 1U k

cah The yte i fi ib nd dependent on therelatihip htcen tht parties end ttte cocial
ie of t owur

when aL.1 rnteriaì are on it in-i eeiection tekee
iac uid ;hi& pca rine the deteiled ;hepe

of the utu'e ortft
The keel ia eupplied by a eciaUst and
th he't of a ango tree bent into the deeired krby wht end props rì free tire nailedto te keel tdehìp ectLona betn doubled up acra
the top aL the keeL
The hee Lake end grboerU are iitted. firnt theobL ove ii eut . the ke 1
no rebete le cot. Pi anke oftei na wide s 400
níd art not with often ny paok btting onthe aae frna. 3ut atrapn are not uaed0
10 t t iber od i eh y cut and co I deh: e

irinkaga occu'e an du'Ing the 2 3 weaka ofctrutoe A. i", i eie vi
oet boaca ne U fra end nit decke eid 300t;erte t spacing the teug 1h of the boat

outboard wi i (cket la ins taLed between t're on
the taroard quarter utde np et' ehrt ingth of
planking edge aatened.



Le335
Studard 3 5 boata up t 8 LOA cct i the rcgio
of L 5000, Thro are îaiir poiihìlìtie for redtcig
the ciub I Bte1t th the r tructton of a fishing
raft hoaver these eìea uay have social

iIicatioa whicth can b orzcrous

a 16 0ha
aB t1O'

boat ara appriaciy

Fr 1 000K1 2 + l2ta + te ad ivatB 300
120 p1aka at L 32 each 3 840

Thwar:
Gwha1 ppthg ad rthgB 220

1 Le 12 480
0akei 10 kg a: Le 25 250?tty 30 at La 2%JiO 675hr giatd 'ee 1500
uhBitea appro L5//day 750



Oftcure wiid S Leone re iiiy i ie speed.
12 be j dretr t 20 ae aud orceettI troì ti gIc 'orce do occureJ cit io th rain torx but r*re 3hort .ivec

Th rì pn ge :'ei)Ly ro l'ey to Novernber
u te air?1i £he

ie xcd litL e or o falLo P
the dry outh frwì ecenher to
The 1orth E'.t trade wiid, which bio aIniot
contiuoui i the North fir south e enegi
COe fucthr rouh aïd reaches Sierra teone waters by
the end of the rìtn period in T.hì north

iiid theo prie uotii the returfl of the reiï
periods hen in the north eet thi wìndi bowing
offshore and frequently bringe tht fron the ìnterìor
verely reducing viíb1lity
Durthg the rain onths wied ìffehore re generally
from the South 1et or Weet., and light.
Throughout the rear the coastal inshore waters whereartisanal fiben operate are subject to land and
sea breezes which usually overccjne the prevailing
offshore wind. The laud and sea hreee conditions areacceìtstd n the case of a u1oi as iu the
henge area. The land breeze begins in the early

hours around 3 4 a and blows until 9 10 a when
the a1 od ix Once the zaod ca heat u
the a breeze begins1 usually by nidday. The sea
breeze is generally stronger then the laud breeze and
builds up :o 7 9 knots wifld speed at its pech e-ound
l3 00 hours., d reasing to cale by 21 00 hours This
pattern esy be di,ed by cloud cover which preienta
the beati of the iand and citare the tisdng. In
generai t more heat generated, the ef:rooger the sea
breeze,

The sea enuditiona around the S.henge peninsular and in
Vawri. ay are generally siigtit Tidal, range is 2.2
metres at springs rultin in currents off the
headland up to 25 knote
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u 1 th t1
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3Ü iuiai, he ber ethIisL,cd by
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Tkieie ar ot buiboo io the rgioo WIth
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puc1ee it ne iho t epo t che to th
road.
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Freet:o tre io vh cotton n ion ci Lh2
euitsbie s .iahog, Tis oo ldieoou cotoo
indusy thuh cotto staple l growfl d eiporte'i instiil gaotItt
1ost ;ro.dt ioob& ye o i i are present ).y ade írm 4

1cc Lih f
lhc u!tt o r ¿ fj jJ t

OOtU for Ic er soils. Both theec ere
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ssne atet tal i vaieb1e i îohe but
'- _c c.



Ïyi.oi tin ttok It 'o cì1e r.ewiog sai. is Lo
Lported b . ot oft3 avi labie liowevot a ai

.tty i'JÌ uako ais arid this ite cot
peciì ly L ore t io cot Nyioi twiìe rr bafid

of copi ooÌ citg1e i raiIy tvaìiab1e
it aìs ised 'or iot rpair

T3di rod cio ar& ted ii i.i .

\r. t c' i t u e .2. y
Lc uo r e t n. ehochio pre psr are tvi iabìe in te vil ge

aj. - tu etown

' LtiL: gg!s

?roíyprrioo rope f 3 4 ud 12gersiÏy aviibIo :roì 'sotr ridis. Thr
Project iaintojns o of ii sie fo reto ir
Thtrtwood pit owi Lo rd sre avoi I sbï for thc ak±ig
oi cad cui t b1.. ecoia y

rC %rj too - jie used tr' tI c' tun
but vil1g csrpnter have aU the tcoi &oil kiIï
r e u i red

55 3tanIing :jggi
Wire rope is iwt ìoriily avuiiabie aid if iportei

i or L her ian ing r g dea ind
for iai1 craft do not aquire stunding riging oriarer aft eperiiota made us ing m Id

tee.L reinforcing bar, This proved tiefactory even
aì the nerroi i toig angle provided by the sai i

bca of tha oea used with spreaders. The
reinforo.ing br as to rect sround dead eyes and

isted to prevent oli ii The stay aa thentraied by Lsc'.kng t a lower deod eye iasied to thevi s ea Lh iild oei tei.a nl ruat
but i cp 'ct d o nave sef life of at Iei to
yoer and is readily and cheaply avaiJbIe when

I required.



4cet oî Stjdd ice 1 t Kru uc&
eii.i nd edd1e tor Oìy fc Steóer
3 - b.tc hve Qutbjrd Therc
35() yi io h. not er idtheir uhec itv been ice ig in receot yur
The. ra1Ir c&ee use e. rufilar eii set on
baiaboo di L Ue pei< he bc.ttoa of thoLrer t'dird cooe use s e sell me of nyhn
nteriai et e sprIt si1 3cth esil types re
hafld eewn nt roped t the C rers kind eige The
roping ucueiiy ethefn the strici te the rong
pice, ceuing tngs cnd lose ui acnaie
efficienoy
Neither ccii type i cr to cell to irsrd us they

i)e Cet OIOCC to the iod eiid the hulls ske
coide:rcbie leewey, Cou et cìht gies t;o the
wied (reaching) ere th. hect: whioh c'o b'norl ci Ê1nj (O.zOr jb( CLF n
eea p og es to w.o s s , oeb ot in ecozs it i s ster to puddle, Al I cc' reuaetabie ad requìre ei1e ew s flty to
bnlsc uurg both i lo sc i ge haodi g

?he co cuItent proposed n tcìproved ccii of the )eita
iyp kii... iin ox ou r r nd lee bu.rd to

h the i ggorppJ allow ula' ur cu I 'ce to be et ?orgood poce in th pr ineotl light ids end
to ipro. s fo ihi hn
ellowin the use f larger ete.
The pC5I witti ecmuuoity ,eade's by
the ? t »or end cafloe we, oÇj Ldthe viilcgo ftts 'O t:r e-iee.nt
The (hsou oetc c the Project croc land cpprc iateI y
?Ot et the f'iut .uring tctoes ''u th toe
&iiiage beedcan lt es requested that 'i le be
designed for hnno ¿io as they inhod t partie sto
in the pr' raa,o
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The proposai. a dcusaed aiìd fiaharien oiiited cut
l;hat the fishery :Lu the 3hegc Fegion s riotcopetiva in the. ae way aa on the Q'reetownpeninaular cri he northern part of the count'y(Tril with alÌ riga for hena beata had been

rn oct in a previous FAO conanitancy in 19t2 at
Tombo) ¿ Lany b stat d th eive far c'ct tutoYari lay by the end of the day fiahing. tt thia
tiiie the aco braee i fair for a reach to return to
Plantain SluO o att heethua of Late
offered 15. etre Ghana boat i'or the trials.

62. O1kì
1he conaultant had urchaaed nylon and cotton cloth
for i king in and brought a quantity of
machine twines hand newiug ueedle and pai pl icing
fida kuivos and aeing machine epare parte.

nge villege respected tailor .iho nichine
is in raasoncble oaditio, The Project manager
proposed that he should be taught the akilla ofeailaking by the consultant in the conatruction of
sails for the trials. Future humees oF riaking
iuproved sails for the fieheren would be directed tothe tailor.
The. cuitant deaigned a )eita type of aiI Thr the
7O rnetre Sndard - boat Thìa wa chouan aa it
resembled the tringiar ai1 in ue on some of the

maI1 bot and ja wefl proven or Iight wiad.
riormonce, aii area waa c1cuieted on 1;hts bacs

of the craft being fitted with an outrigger for
improved atability. Square safla act in the ritconfiurtior on 7 8 metre LOA standard hoata
averaged 17- aq.. in area The ì.iproved performance
of the e1ta aaiI reqirea Iea area arid the eall

were ca1cu1ted. for i42 aqm
Sail ahapi for the Ghana plank boat were caiculetd
for a two ast rig a leoe footed gaff eau on the
forward main mast and a smaller gunter sail on theafter .tzzen mast. Sail areas are l sqa for theisen sail and 24 for the yaineaii total of 4
sq u

The Pelta sail i fru nylon iiatenìal and
the guntar end gaff calla from o. cotton



ak (fl L& r1rt }I 1kct O1

rc i o-u t tiyîg ott £id e;f e1cthì faic eiìg
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brc th1ix-g Tu ai1or ier.ut ue
1Ii by i thr

period wat i' I1 tk
p:i.g Gf iiL wori 'f cr sed.

i t L t I dthe taiç

Pie -:d i'or tie ri wtr <ut to 1) uh y
ettd tbco t.ii3'd td

uh bì ked cl í bed.

ria th rqïed :titth
1leth,od thd eree p by thc cttant nd

t prcdcti iie t the
QI 1e '- ci1 oI Htu toi] s

fc-o Lb cL
Stutdig ig: i reqiit'ed f'o t.h G boet rig

ie'e de tj ron ìd te
i D b4r 1yc re £o ncu h uppL- d

ud i»t it u ci &ii tle 1'-r
'ouri dead o podi dead ye are

1hed to the uppe triner ami 1aryard. bteeïì theto ed o atr1 mod To prov.de
ìproved yimg gie :c ie ppor for the

e mreeder fitted oï the imì
ruds ided s iciemzt 1tri porL Forward

UI rovided b diflg the an froi the ai
gafi thot i a dead e'e th t

pi±cin.g oi p)iypmopyirïìe roe tu dead eyes to forir-c dorcstreted t
o ec UcL1aL d ìd ceat tbro.gh ho1e bored t t:rt kee d

a t r i g e r ,
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3 LO £t.O uoe of tr iitf
i ç .L T t c t

cao oa re
t4# ÌU!. Qkay br ;h

7 5 OA 5 k:eoe i

;h ti1 i
4 \)

verot p1 :. t ud ro in many cf ha

at íe'p tb ut t nd ovih ong into foro trier er
f . :r .t c o e

heihk Tie Lrigr i noti. i f îad toto th

Otigr orc iuerers fro ptieo orteed to t2trjn ith qre I;iji ot
poiyroyIoo± k. in. cro Xebr r1. on tk

o bcti of tì hull
& O.. f. L -ltzÇ bo

t1 origer flot4 The ripes ûre i rted and
laLie et r oh1hI co1

To vortj,ath were lhed to tbe with hoica hore
in t1 ar u.pr kLd to it i bai oi th

o .i . 1. uonbt io Tc
pipe ìoat i oet ni ith o bo-n tt todo eo toaeiat pioniog ed ìCOfl the toy to tU?
th triUe fe to 1owrd The keigt of tLcv" tni ic oo i

u.k. ho L 'hEr th o i g i h
.Ltii d riio L C oplte
bC DfO fìt je bit :od with

d i ew 3 tsi k h
prv ie kJ i orr ona ...ì c-O
iaeiet with I ift whui in the w&or The efter hnig



The oui ier .ebee tn: tíf'ee with thr
fo co 'c'e - iue. oc hc
outboard eid of the c2trigger ore 2 r ficii the
gLhhc1 e thr the n ro O

. 00 bc t I t .
latter i eoothed pff cad ued bar wheu
layi end rotrieiu tbo et iii thre-; ar-e
w ?h ci ir I o h o e-

7 0 at re £0 cunee eeii ih
¡ w Iart :ìc ua. i îaaued Io the tew etri.ger ea

t toue ÌLjç hL1 p1a The tu4L t ¼I3

ed eut to the aet diater- d cri.ee the r1da
:adi:c o1 the eau rti;. Á. caat step of hard cod

ilLd -ee fr t ad ti :iad aud
bored to oet the rebate on the eet fcet
The hai i a e legte part par heac nade uj through
a hole bored ie the thrt The tr-eet i e aingle
part parche with the tower erd ada ftt te the aew
trter si-ear the ater
terie î b ciar oi L 70 ica L0ç sope ero for

the cier re p eit d oc each curter eïd the oar
id cia the Ieecîard cide fcir beet. levo,

¡t icebourd xode h, project eteff of hrcciû t 2
et e ad 60 ci to f ' ocI kh i

Icayerd acd iude fet to etrtrer when oo
the lee ride.

e:re Eihecu l }ioeL

The veac1-provIded te Iyptce.t of the rica cet
3 çL)PL C th

old end in need of renovation wtth euuy split
cil e1e rc- j

coni.derable1 particalerty i the atem around the
thoard well

Tì3e boat heu aubetent t cl lhwart at u erhale height
1r

U i e L-aCt e U e
c3. c a&i The 'a ç tna ce
Poe t . cace c oca 1h coo of ho tttwar a e
bored out icc th ceel dineeter azt tep arc of
hard wend nei led acrece t r-aec cud bored tu :

O e on h L f 'o t he co a h - r- ne
uLuthe Lc i h e t -cc he o

:i- deed. oyen foL-- both onnt ebraunde The fore
etay lnoï- dad cy in teahed around the ete



The hani plank heat Ic net dLing p1ntforr for
the ring or acme net . he w ola length of both
ghaies le required for ooting and. hauïthg these
large neta hooti.ng the nei: i done at iu ped
around viibl cigne of fik -hich aay eccape if the
oprtien a held i The cali, rig La orgniaed o
that aeil cn be quickly towed lached vericslly
againat the ctc end iroud eaily cact off and
leehed te act ctep en onpectiog for flh under
power begic The ertay j left cat up and the
rnat need for atra ieion range when couting for
fich choal
Running rtging compicec peak and ihroa a yarda for
the a gi' and cingle nert purchace bcet Eialyard
falls are de up thrgh ea bored in the aet
thwart

The izen call bac a single part purchase halyard end
aheet heete for both calls are en lenyards end nay
be quickly cast off for etewirig the rig.

6iL eii laIe
7O metre LO4 Standard 5 san canoe with.
142 cq.n Delta sail and outrigger

The canoe was called both with and without the
outrigger ta dnotrate the balancing effect
without the outrigger the iceliug affect of the sail
aed the iceboard required conelderabie crew agiflty to
aintein atabjlity, The heeling swcent of the Delta

sail ia greater than that of the traditional aail
however crew balance is required for the traditional
saiL he per rence with the Deit sei.l was a
def i i rotcnt Lut noc qunL,.1ìshle a he crafi
was too unstable for j;ruîtioa aoweer the
craft heat to windward with little leeway which. is not
p,aeible with the tradtionel aiï.
The balance effect of the outrigger trancfors the
canoe far fiching gear handliiig are; cenifort and call
carrying ability. The outrigger ic eounted on the
starboard aide. Vhen sailing on the port tack crew
weight is used on the shooting bar on the port aide to
aesist the float, which ic to leeard If the sail

c ot ra teeoc [r nt w d ana c. e we ht is
wrongl7 po tioned the float goes under water and the
craft oones to a atop. In flaa eondit.ionc the
craft doea noi. capsico even if the sail ic net
released



i he tbjd tack cre ight iE

ri ;iggc fiyìHg 1ti c ì&eq.rittii
cli ¿'e i a î . ri ay bcrifl

ee tLt i 1tr CL i t: ieik
- ig i.te ¡-rsL rii ei &Lft

The 'u f the Ld px' re oprt . r. - L Ct-

th brird LtUi th bkt t:t t dr 'fee
Lh i . aL in r. hi
through the t:he. $i rit if'f rrd the i
pu led Jtr-f. jríj r- u ha c a id t o

Tha op'ratiwì prcei ile ac1 ai?y hr.udld.
by oe
tik . iLi Cr)e' from 60 ori the wind

tAie lee Arird :i r.rt rioiad The
ticJ ç nt t ner -jïui
ç.,h 'e d t te Li.t CL !t roi I iLtie rde
te Stri nr opertloi lr. tì'ectory

il triJ.edt wtt i :r.teo (îr
t-

av)ed y(tico
F.hiug 1 O etr Out rit3er Oe
Dait SLL

Tha r.oa lied by th -afY captaifl ïd
vre Jhc hd vd omt i i h adv ita eoLtet. The fit of l oei lef J.rLt
/k i u t U 1OUtJ ied dLì ujwud f\n o
hour. Ari-t ji w-'e the.ii et d the f1ertechad e coe to th tnd e oíibLe 1or e firthr
half hcr bfore et;ir the th'ift i1i xet et IL 00
t-o A he outrig&e ceoe 1ef the ±iiaa vith

floet od b 'a t o ciit& .JQj ¿t -L abcst thc h'
cafloe hcr J ht le ('t ¿L h iir.rt I
borts XL i 1. t 3h d tiil tflC t1
bycíd the ilet,
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Th f.eEt tid ta tih ?ì Uch fo fety O3B
Uthbi. t L L' b. cth1

fou:td.

The outrig. cìoe to oct the: 4iet
LÎe by ui.ug

r_ h_ I3 th a ioia3
oft are adUed by 2 - 3 1 t th other cevot ;h rot

The ii1 1et i the E'a re urter
.ìd oi od ot io 1 dane au ly

1 c tn3 , JOz b ho c a LttL ì,
Ok . r no L t i och he it the

c' nd . thc. bo ou i Lgc
coae tcc i;e )e1t oi L oit o tho croo
evin. the coe aLear for et d1in The
t1ity of the craft aliowe the crew to tnd ad

ha1 i th urcheo

Once the et i owed, the fleet et course on a
broed tr ut or the
beach for dance The outr ìger co:ooe wae on
the fj-jt t arrive co the t2ach. hEV! Iled
through oet of the eat o iho way ai; 21 00 hours
The b 2 30

There are 28 c'koea carrying out thui fishing pattern
for the ght ionth ot the dry eaooa a they are
gi1i onin.uittv agie £oi catche are-
variablo t te ch 42 kg
ï&1ir o t he cante cuh1 thnbe the
uan ty s-od oe noth3 LaO005 !U

day for net repair md cre reat

atre Ghana pink 3oat ketch ig 4 aq.

The boat hd an ive fishin rorame hich
e LO raJs

r g e- theta! .kad io the village n ha.i a ay ky the
eonoitnt end Pko,Pt The 'WLW ckuy ie
Co2UUk CZOipUD (.i C on t p



Oi 1evig th vITtg 09.30 thr c lì t].e ith
Coure w t der r at iiut eì
giving boat sed cf k'3 .4 ko (2i hp aiil)

I r i .t h . t
thg with e net st ruede .bot

rniddda .ui g the nt thout tc hri
he 3CiItfl ia ti(nÌ di1 ot

iu rune Fih ctJ ve d alJdeerLg
Ate' reowig the et opcg inue2 tuth
ou the ? ir L-r cr Ç e e t C

I 00 t e tr not tsh
ad were 'o1ioirìg di itn with thecatein, the eï'e .hen eat p d the eiie

the outbcrd ed wall nd course
e e ,i 3

kriót true ¿ave d of i ote. (for
tabu'ated euits ee ippaLrdix 1). The btae found

he weil balenced and ly tored and tacked with
oar. Couree of 45 d raoe to ipparent wind

reduced eed to 3 knete with leeway angie of
appriaetely 10 degrees. ring the outboard at
app iataly half speed ct out leeway end gaye a
boat speed of 6 knota.

The iain oeil i een1tive to cokreut trims Wheu
reaching., the yang i eat up and the haet elacked to
give a vertical ach. Thie iieeeed boat speed by

a hcL oaa lo c vIl1ac
other ahane bot aïe by to inepact eeeral captains
boarding the boat to pariouce sailing, Ou rrivel

.he hearh fuel vì c ti e o. de of e L0J had
been meda which ìproved the captains ood.
However, -the deye poor perfance i iiievitably
blued on the new U ri even though oet other
boats had caught Iittle
A second trip whe made the fol owing d8y with imiler

The ceit ein would not auree to stop
prospecting end ali date gtharig of the rig s
performance., o resulto era ìneta.
The crew later reioved the iu ast end have
retained the tainiast and sail which is being aged for
reaching houïe with slow eng,i power to conerve fuel.,
or returi when the g cert be rest-arted,



O tira 14 2 &q a1I

t trigjr ad
obiicato -y b i;Led

biLity op-iatin cíortii''cd a i
AtLity .o 1 t; drd

t,oi 1c i 1v ìi1_
dk).O furt p idI ih.

nt 1yg udar saiL, ot uUg.
Ability i;o 'ithg e%oi

Tho

a) Addit1ai coat bet ea L 30G eid Le. 400
(rß ao

ObJ C1 ra.cp e' i yr Lefl' nd

1 )(11(. t Oh I Ch11 ÏLt C .Ld .L1 t
eSioe ed ew o

U) Lc Oi .EtLtc'e1 13,Jfl &,j 1hfl oraliecìc perfaca catciie aOl iity eo o
which to ba judget oí tbiiity

Pojot iL/32/0í5 tIt o t aud tiees by
coparubie bot e ii:wp1ete as the LVys

bee epratin ftI' eel ahort

Table 2 aowa a pral irìary aet

7.t iei;re adard 2 goaL Aeuai pe!dttue

Veei depeoiation j1JÇ over ycara
Vaei rcpair S cí pu ciae

ice
Net repair

3 c 100 days t Le.5/d

I.ih Lea :Lth averre cstc et' 0 k
at svere prIce ci L L 20 per .

roa Profit

Le
1 700
2,000
3,000

f)OO
2 700

1ì9O0

lE. 000

Leb, 100



Suite eiia and i1:Lg r1 ca be
n u, va 1zb eitri1 a a ct a:ìdai10 by "iBheren/boat

of th region be q cidy î. ìed in
th id if thu g

u k i n g0

Previing Iturd nd eu breeze conditions refor opetiûn o 1iore ïihtg craft
4, The fleitci. rtg end outrigger cubinat ion irpeepfrenc of the t ndurdi'- and 3

aroes pur ui ' C. o wndir The ie o zioutrigger ao ieprove aï'aty nd orkbilityeiIoing div if±oetìo: of ïiehing .etwd
ü. PrOJIfl saiiiig kiI I ey result in incr.edihin effort ed le reqiireient for

iìeohanieat ton

The hne boat c .take eignlficnt fuel
eaving from tLe uee o auiiiary eeU. Otherbenefits include the biiity to fieh whefl fuel
i in ehort euppi3t and to rturu in the event
of boi able to stnrt the engine.



ECQMMENDAT1QNS

The consultancy activities should be followed up by a
masterfi sherman to develop the use of the sai I/out: r i yger combi flat i on
to exploit the fish resourcs being identified by the SIL/S/Oi5
exploratory fi shiny programme

The scope o the fol low up programme to be as foIlows

1.. To Introduce by practicaL demonst rat ion new fi shiny techniques
and fishing methods to the fishermen of the project area so as to
improve the use of presently underexploi ted spec i es such as
shark, snapper and erustacwans

To design, implement and evaluate training programmes in
seamanshIp, safety at sea, use and care of sai Is and canoe
mai ntenance,

3. To contribute to the exploratory fish ng prograrìme being
conducted by SIL/821015 as required by the project

Conduct ari experimental programme to evaLu.te reLative merits
of 4 and 2stroke ouhtoard engines on traditional fishing
craft

5 To train Government of Sierra Leone counterpart fisheries
staff in all aspects of the projects açtivities

ó o make ecomniendations on future development of the artisanal
fishery, the tools and equipment needed to further increase
production, and on the adaptation arid necessity for -improved
canoes within the capabilitie uf the artisanal fishermen and
boatbuì ldrs.

An additional activity (for which a speciaList consultant
would be advisable) should be ca ri-ìed out at the early stages
of the follow up proect to train artIsans and boathul lders
in sai t.making and boathui iding..

This traininu açtivity will:

i.. Train district artisans and STL/&2!015 prolect
staff in the techniques of sai Lmaking and sai L rig
construction using Locally available materials as
demonstrated in the consultaricy

2 Train district carpenters and hoa'tbuilders in methods
of irn'ppviny present boat bui Ldinq techniques, construction
of outriqyer floats and instaLlation of improved sîllny
rigs..

29



ILL TALS

L 7.0 rnetre Canco, 14.2 Lqtre t)elta SiiOutrigger tbord idd

30

29 October

Apparent
Wind ped

4
4
3
S
2
4
4
4

6 Nov er

9
8
9

10u

19i5

iot S?ed

2.5
3
4.2
LS
2.2
2.0
2.0

1955

4 2
5.5
6.. 0

6.2
6.5

Appart
Wiud Arit

50
50
90
90

1@0
45
45
45

45
50
50

100
100

Tech

S
P
S
8
P
S
S
P

p
P
P

S

s

t hou t
i e eh o a rd



Ap?end 1 (2.)

15 5 ietre Ga ott 43 q.etre ai1

2 u'the 195

1e cit Tik
Spted Wind

Spd
5 hp

d.g 15 deg iey
de P 15 d2g
de P ieay
dg 1a 1ceiay
ceg p 5 dg ìeey
de-g
deg.
dog. S
dog.

6 ovobe' I955

60 dog. rhig for
fish EIoot1ng
ring ìet

0 dog. 6
90 de.
0 dog. 6

90 dog S

note i ¡JI ie ebL tk by Stowe:trtti troi I ìg 1og aoniouteter
diretLoi ¡ieer,
Note I1 ( eatreont tkeí hu- g ïi1ìigo po fi chig being t . p tor.y

u1 S
O 5 2.0 4
i) 45 ..5 45

6O 4. 45
.50 E.5 6. 45
O .5 3. 50
o 10.0 4.6 60
o iio.o .0 60
O 6.0 2.6 150
o 5.5 2.5 160

6.5 5.5
6.5

4.5 2.3
4.0 1.
90 6.8

.0 6.6

.50
FU

O

o
.50

SO



Appandi 2.
32

Sailcoth 55 aq.metres
Sewing twine
8 rape, 100 metres
6 rope, 50 metres
4 rope9 50 rîetres
2 8 metre meats
3 x bambooa
6 lengths 6 mm. reinforcing bar
17 dead eyes
Sail making labour

Equivalent to [IS 220.

391.4 Le
EquiaIent to OS $ 71.

:io.s Metro Plank Boat. 43 sq.metres Sail

720. o
17.0

130 0
44.0
21.5
30.0
15. 0

150 . o
25. 0
65. 0

1217.. 5

STS

-t
e.,. 14.2 sq.etres sail.

Le.

Sail cloth 20 aqetres. 150.0
Sewing twine 17 0
8 m repe 40 rnetres 54 0
4 uìi ropc., 50 ùetres 21.5
3 x 4 ietrc i1es 34, 9
Bamboo 10.0
Sail meing la hour 35. 0
2 x 1.8 . oars 30.0
I x lee hosrd 4 ce;d eyes, 2 x stringers 15. 03 metres plastic pipa Le 8/metre 24 . O
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