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With financlial assistance from Denmark and Norway,
and in collabosration with the Peoples Republic of Beanin,
the Fisherlies Department of FAC is implementing in West
Africa a programme of small scale fisheries devslopmant,
commonly called the IDAF ¥Froject. This programme is baged
upcn an integrated appreoach, lnvelving production, procegssw
ing and marketing of figh, and related activitles; it also
involves; in particular, an active and full participation
of the target fishing gommunitiess

This rewort is 3 wor kwng paper and the conclusicns
and recommendations are those considered appropriate at the
time of preparation. The w}““ln papers have not necessagiew
ly been cleared for pubiication by the government{s) concerned
nor by FAD. They may be modifiad in the light of further
knowledge gained at sub;oqu&nt stages of the Project and
issued Iater in other series,

The designations employed and the presentation of
material do neot imply the ewpreession of any oplinion on the
part of FAU or a financing szgency concerning the legal staw-
tus of any ccuntry, territory, city or area, or congsrhing
tha determination of its fr ontxcr" or houndaries.

IDAF  Project
Bolte Pogtals 1389
Cotonouy Re Fo du Bénin

Telew: 5291 POCDAGR Tele: 3309257330624

Moo Sade Akester lsagperialist in salling rigs for
small craft. He was in Sierra Leone during Cctober
and Novembar 1985, :
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i INTROBUCTION

PEO/URDPE Projoct SIL/82/015 commenced in early 198,
The Project aims to improve the standsrd of living of
Tishermen and the Tishing communities in the Shenge
arez of the Harvgboroe Chiefdom.

From initiael frame surveys csrried osut by the Project,
it was apparent that the overall fiashiag effort of the
grea is declining, eune of the priacipel ressoons Tor
the decline being the high cost and problems of supply
of fuel and engine spere parits to this rvemote region.

"The Project requested assistance with the initroduction
of iwproved szil technology to assist both motorised
vessels with fuel saviag and the iLwprovement of
performance and safely of the traditional small crafi
using sgil.

The consuliant spent one month in Sierrva Leome during
which Project staff and locel tallors and carpesnters
Cwere instructed ip techniguer of manufacturing sails
and rigging from leocally asvasilable materials.
4 sail of the belta or crsb claw type was wmade and
triglled on & 7 metre canoe. The craft was alse
Fitted with an oubrigger. 4 ketch rig consigting of
g geff mainsail and gunter mizzen wag made aud
trialled on & 18 metre Ghana type canoe.

Both c¢raft were salled and performance data gathered
using inztruments. The consultant conducted TfTishing
trisle with both craft to assess the practical value
of the wodifications fo¢ the method of operstion.
Recommendationg for future activities and follow ap
work by Project staff asve made.
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a2, FAG/URLP FISRERIEE PROJBCT SIL/B2/0158
The Project was ephkublisehed in esrly 188B, ecriginally
for w owne yeapr pllet opersticn. This hug now beey

extended to 8 thres year Froject.

The Project’s aim is to improve the gtapdsrd of living
ef the f{ishing communities of Shengebole;, Hatta,
Shenye, Plavnteiu Ialasnd, Patti, Tiszena, Bendu,
Thuwba, Sonway, Mapno, Bsowe, and Bompelchke. These
comnmunities srew all supported by the aritissnsl
Tighery. The Project is idenltifying constrasints im
all sapecta af the fishery and implementing
iwprovements through both direct action and the
Torgpation of community groups and scoperatives.

The Project has s team leasder/mastier figherman,
counterpart nEBsgEsr, sdninistrative oificer,
boatbuilder, sociologist and fishermen. & wimiting

econowiatl is currepntly cousducting m survey of fish
marketing. The Project has had consuliancy assistance
in Communi%y Development for women fish processovrs,
Project Management, Credit and Revolviag Fuod
ﬁdminiﬂtranaoﬂ, and the use of =mauil power For fuel
esconrony. The Project has two Peace Corps Voluntears.
In this first phase, the Project is conducting Tfrane
surveys of the Tighery and collectiog ituforwation on
all aspecis of the life of the communities. In the
next twe years, the Project will seelk to iluplement
improvemespts agresd by the cowwmunitien 3a Fishing
Techuology, Fish Processing and Mark&i:nu, and the
eptablisboent of cooperatives.

The Project is based at Bhenge, the traditiogal
sdministrative centre of the coagstal Karghoro
Chiefdom, and aest of the Paramount Chief. 4 project
office is operatiopal in rented accommodation, a gite
for the Fisheries Project buitlding has been agreed,
gnd construction is edpeoted to be completed in sarly
1986.

Shenge is in & rewote part of the country, 290 kus
from Freetown, of which orily the Tiret 110 kme is

paved road. The roud vis Moyvamba to Shenge Trom the
maein road iz in poor copdition and receives lLittle
maintenance. Ghepge s served by only one passenger
vehicle of 1.5 tons which makes the journey to Moyambe
several times u weel. In the rain wmonths the road is

eften mot passable except to 4-wheel drive vekicles.



dlternative cowmmuynication ie. by passenger vessel
govroess  Tawri Bay to Toasbo op the south side of the
Freetown peninsular. From Towbo commercial vehicle

transport e wsually ohbtalnsble to Freetown. Boih ses
gnd road transport {5 expensive snd unreliable, thus
gll materisls veguired for the fishery such asg fuel
apd fiszhing genwr are expensive, and {raunspori costs of
fish toe market redueces wmerging for the fimhing
communities who are reliant on & few traders who have
g monopoely.

The Project heg had an esrly imppsot by spopgoring =
local businessman fo establish & retail outlet for
petiral.

Shenge has @ dispeasary with twe nurses, a secondary

and primary schoel, and a Police pogt.  Water supply
ie from welle, there ig no organised sanitation, and
e alectricity. Population of the FProject area 1is
egtimated at 4,500, The Kargbore chiefdom populution
ig getimated et 45,000, Sheange itemeld hras

approximnetely 500 people.



3, FISHERIRS, SIERR& LEGRE.

3.8, Senaral

The coast line of Sierrs Leopne isg  approximately BTY
kme and ig indented by many lelands and estuaries.
The countinental shelf varies in width from 32 kms at
the southern border with Liberia, to 140 kms at the

nerthern border with Guinea Conakry.

is sstimated at 24,800 sqg.kn.

The

the Canary and Benguela.

a povtherly direction down the const fte 5 deg.
off the gsouthern Liberian cosst,
Benguela current wmoves nporthwards uwntil sbout 10

two major currents on the continental

shelf

Total shelf ares

gre

FThe Canary current flows in

south where it alsce wmoves wesitwards.
two flows the EBqguastoriasl counteyr current bringing warm

then westwards.

Between

north,
The
deg.
thege

water onte the shelf of Sierrvs Leone. Congtal walters
vary considerably in wsalinmity owing teo the large
sutflow of rain wster from the many estuasries during
the ratn wonths.

Fish production of Sierrs Leone iy cowpared with

neighbouring countries - Source, CECAF/84/58 Tech. .

Table 1.

Sensgul
Gambia
4., Blwsau
d. Uonakry
8. Leone
LEiberis

Evory Coast

Tuna| Crust.
3.0 §.0
¢.8
1.6
I.0
6.6
i5.¢ ¢.5
5.8 g.8

inm

. s s e s o ks ey e

FOO0 Metrice

Tonnes

Bin TOTAL
31.0 190.0
3.8 1.5
4.5 8.8
5.8 1%.5
5.0 48.0
5.8 12.8
6.5 B¥. 8
4G.6 | 185.58

VYaite 38;
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3.8, Fiash Speclss

The wmost commonrly caught gpeciee in Bierrs Leone

walers are the swmall pelaglics -~ Bouga, dsrdinella,

Mackerels, 5‘m%1ﬁu1 fink of the Crosher faupns -
e S G .

Craoaker (Sulaenidea), drunters Eomsdisyidsd), Spadefivh

b

{Brepanidas), zhva&dfin {Polynenidae), and Soles
(Gynagl&a%%da“} Snapper Yauns ceught ou  the rochky

arags  of the contigenial vhelf wmsinly congist of zes
breaws (8Sparidae}, Soappers {(Lutjanidae)l, ﬂro&perm
{(Serranidae) and Gurnards {(Triglidae) (zource CECAF}.
fo low selinily waters there are larger Croakers

*

(Preudotolithus) aud Catfish {4vius sup).

5,

vy

3. Flish Hesouwrces

The wost abundant species landed are Bonge (Ethwolosa

Plabriate) which iy estimsted to form BOX of Che
vitisgsanal fisgh lepdings. Small bowngs of lesg  than

210 mm, locally hknowrn as &wafuL arae pow forming a
lavger proportion of the Bonge landings than in 1881

{FPisheries Bepartment 3tati$t1b3)» Seasonsl
migrations of Bongs ere associsted with salinity
changen. Duriosg the raln gcsason, Bongas is spresd out
over wide areas and low oziches are recorded, The
concentration of the fish inteo scheole in  the dry
SEBI0n gtliow grester catches by ithe ring net

fishermses.

FAG ea&ﬁma&e* maxxmum sustainable vield for Pelagic

gpecies at 80,800 ftopnues sunuslly. Other species
which wake ap the Pelaglic stocka ayre herving
(Bardin=lls maderensis) gl the Lati (Ilisha
“africane). 4 fish ceich assessment programme in
Sterrva Leone is orgenised by the Fisheries Division in
Freetown, The section desling with fish statistics
are LI}l equipped %o monitor the field work of its
staff, Fish catch stetistics are therefore irregulsar

antd generally regarded ap indicative.

Before 1855, all fishing effort was artisensl. in
1842, total fich catch wus estimated ot 4,500 tonnes
whichh roge to estinnted 3%,800 tonnes in 1367, buti
fell to am estimatsd 23,000 tonnss in EU?O, probably
due to the ewpulsion of 2,000 dhanaisn shermesn  in
LEET~-8 {(Source CRCAT).




Fiah landings vrecorded in (975 were 68,5600 tonunes.
-

This filgurve foll te 80,0600 ifounes ip 1380 o
eztimaies fTor 1983 indicelte & further fsll to 40,000
tonhes. An  estimated BG,000 tonnes of filak are

reportedly exported direct from Slerrs Leoge waters by
industrial fishing vessels.

Fish calching meibods in use by artisansl filgheimen
gre [ittle chaasged over the last 30 yeavrs. The use of
nylon netting swd the cutboard engine heve umade the
methods more efficient in catobing, but they sre still
get io their wovs. Little fishing effort haz bLeen
diracied at demersal spesiss, sharks or crustacesn.

T4, Pigheries, Shenge Reglon

The population of the fishisg communities ig wixed
betwesn the indigenous Sherbro peorlile and the Temne
tribe frow noythern Sierra Leome who have geftled in
the reglion since the 1930°s«. The Sherbro are
predeosgioently subgistence farmwers and fishermen, very
few asre engaged in regular fisbing on any scale, ithey
mostly operate one man dug-outl Kru canoes, hook and
five Tishing.

The Temne sre wmoslem and operate thelr fishing vessels

and  fish proceesing through the sxtended family
gystemn. Ring natitisg and the use of the so-called

Ghapa boats wes learnt from the travelling dhanaisn
finhermen who ewmployved Temne crews te operate thelr
Ponts,

Standard I - 3 and 3 ~ § beomts sre opersted from all
the Fishing compunities and hsve been incressing io

pumbers in recent years. Those operatipng frow Hatta
have a digtinet derift petiing wmebthod which wuses fthe
avieilable winds toe best advantage. The beats lesve

Kattn in  the jate afternocoen when the sea bresezxe is
guining sivength snd paddlie fto windward towards Shenge

Poiut. Under the les eof the Polpt they set their
sails and reach out inve the Yawrli Bay. The fleet
gtay toegether and sst thelr drift nets belween two and
four wmiles ¥Froem shore. The nets ave generwlily 400
metres headline length and 6 metres degp. Mesh sizes

vary potween 2.5 snd 4 ome stretch mesh. The netis are
left down untll darlk, usuvally less than one hour, then
havied and sail zet to return to Hatta before the sesa

breeze is finmished sround ZL.00 hours. The wets sare
glegred o return to the beach anag the operation
repeagted the next day. Cateches sre waiaoly Bougs and

vary between 20 and 100 kgs. per dey.



Standard boats operating oo the other side of Shenge
Point %o the south opsrate o similar syetew but alse
do dey time fighing with londer nels upsing them as
gnciveling pety sget around visible signs of fishk
gohools.

The Ghapra plank beats sre operated by Temne fishermen.
Boest owners use theilr extended Family structure to
agsint with forwming the c¢rew and the work a¥
processing and sarketling the Tish. The bost owners
are important people iun Lthe fighing communitiss, with
much soclal standing., They house and feed their orsws

and fawilies and Jook after their ilunteressts. &
clearer picture of the ecovomic structure of the Ghana
boat operation s needed Lo gscertain the
profitability of the present system. Some boats are

clearly dolng well bul olthers are not znd the nueber
of bomts opesraiionsl is Telling.

The bost owners operate a kind of welfare system.
Therefore crew remuneration is not directly fisanciasl,
some processing and mavkelting is carried out withias
the families, but regular customers of the bost alsco
receive Tish,

The figh caitch psitern is noet stable. In times of
poer c¢atches, bosts may prospect for fish all day
without shooting the net, burning expensive fTuel for
no reward. When catches are good, schools of figh are
often eavailsble within twe or three miles of the
villages, s8¢ that fuel coste are low. However
plentiful supplies of fish reduce the catch value.

Most dhana plank boats in the Shenge region are
operated from Plentsin Island sand Kattae, mainly
fishing iw Yawri Bay, which is shallow (wmomstly less
than 15 mefres) and hes a maeinly soft mud bottom. 'The
ring nets are mostly 850 wmetreg headline lengih and 30
- 35 metres deep, therefore the lower part of the nst
i sweeping the bottom.

Kruv cspnoes carry oult hand linisng withiv one e two
miles of the shore in asress with rocky bottom for
demersal fTish.

Fishing craft in use in the region are divided inte
distinelt groups, as fellows:

- Kru, or one msn caunves, of 8§ - 6 melres L4 made
From dug~out logs snd operatiang cleose inshore with
hooks snd lineg. Paddled or sailed, using three
gorpersd sail set on bamwboo gpars.
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~ Stendard I - 3 man canoe, of & - ¥ wmeirves LOA. May
be dug oul frow lsrge logs or planked, opevating iwn
cosstal weters with hooks spd limes, or drift nets.
Paddled or satled using Lthres cormered szil seb  on
bawboo spars,

-~ Btenderd F -~ 5 man capoe of ¥ -~ & metres LOA.

Planked consivuctlon, vpersting in coasbtal wetars with

drift wnets ov enciveling snels. Paddled or sgailed
with sgusre asil, oocasionslly motorised, with

outboard engines.

~  Ghana Boat of 10 ~ 18 metrea LOA. Planked

congtruction, operating in comstel waters using ring

net of 830 wmetres hesdlipe length with orews of 14 1o
20 wmen. Originally paddled by large crews, now all
motorised with ocutboesrd eungines repging irn h.p. frowm
T

25 to 40,

Fable 2

e T e e e e e e e e e e e e e et
985 [YoteliPilgh-|Popu-
Erul 13 2~-5.; Ghous! Englae §i TOTAL) 1981 ermen! lation | Catch
Shengehole 118 4 22 24 83 3G
Hatia 3¢ i # g 47 432 179 TEl ia9ug
Shenge P & i i b 1 4809 33
Plentaln Z 19 ix 2% 14 0y 50 3938 LI ZO8D
Patid & e 3 Z 24 i 2z 203 127
Tissung 2 38 16 & & 58 B8 LY i3 g
Rendsw s 24 3 & 33 39 3347 ign 558
Thumbs ' B @ 3 8 314
Rpmway iz 12 8 a a8
Hane —={ ¥ & ] F 28 28 188 G
Boonn 14 Ag - T 4 54 B LIS G805 a38
Beunpebabe 4 .1 33 28 & & 89 a8 TR 736 G481
Totule &8 @32l ki G4 37 | 443 Egﬂ?g L3¢ BE450 BTG

Totals IBBI 3D IF3 122 T RE R




S Fimhiog Crafi

Phe traditicnmael Tishing craft of Sierva Leoune is  the
dug-out canoe. They are 8¢ill widespread asad form the
bulk of the country’s avitigansl Tishing Tleet.

Sierra Leone's wmore vecept maritime history has =
tradition of planked boat building dating frowm the
late 19th Jdentury. At this time, relatively
sophisticated Dbosls were belng comsitructed under &
treluing scheme run by the Bider Dempster Fishing line
in order to trein csrpenters Tor ship repair work. o
~ ¢ wm. pulling boasts were consiructed by locsl
Joiners zs peart of the programme. Some of these boals
found their way inte the fishery around Freetown. No
records  are availeble as to how many were originslly
built but some thirty were still opsrating in 1945 and
three s{ill survive, The gkills uged te construct
these so-called *hbenefit® boats spread up and down the
coast and are atill evident.

With the axcepltion of the ‘henefit® boais, the
majority of crait remained as dug-eut cances up to
arownd 1880, when the Fante fishermen arrived {from
Ghuang in large dug-out cawnoes up to 20 m. LOA. The
fishing wmethods used by the Fante ipcluded ring nets
for pelagic fish which was most successful and copied
by local fishermen. Bowever, logs of sufficient size
to makes these large dug-ouls were not commen in Slevrs
Eeone and the local boat bullders managed to copy them
using planked construction.

The new Ghavsa plank boats were long and narrow beam,
and could be paddled by the large net-haadiing crews

at aufficient speed to encircle schoeols of fish. The
plank bosts could alse be built more guickly than the
dug-oute and demand escalated, Plenked versions of

swaller bosts were slso introduced snd mow this wmethod
is used in all but the smallest cences.

The construciion wmelhodz in use demonstraie the
predominantly slight ses conditious prevailing, as
these coralft -~ even when new — canncet withstend

n,

pounding on & besch or even large wave action.



Boathbullding

& tvplesl

bostbullider
foresan in
appreantices.
MERY vYeursg.

wize controls oue or

Apprenlices

The bullding sguad may leocsie
Fishermah oy boat owner or the
with & Lisber
progpactive saarch

GWRET . Tive

oatbuliding souwad consislis
WMOTe
turn manages & buirldivg teawm of 3 t¢ &
way vemain g trvainiog

timber
gguad may be
stock built up over
for

of o waster

Foremen. Baoh
for

oxn behalid of =
pregentad

& periaod by =

sutitabls

grown

ghepes Yor frame walking waey take considerable {iwe and
is 8 mejor comstraint in new bBeatl bulilding.

When & new best it to be beili,
discuss the slza,
price. Buring
regpongible

construction, the

The price vaid to ths builder
may be in kiond, sweh as figh or
cagh. The syatenm is flexible awnd

relationship between the partles
standiag of ithe owasr.

When all mueteviale are on site,
place apnd this precesy determsines

ot the future craft.

Fhw

the heart of s meage tree beut inte
ghape by welghts apnd props Grown

te the kesl, widship sscltions
the top of the keel.

the furure
ghepe and copstruciion wmethod

for gupplyliog all materisls
well s feeding and housing the building

ig for
future

keel is supplied by e specislist and

SR
aud

iz wholly
reguired am
gguad,

GWiter

GWhner

b,

LI

and
in

+

garvicses
pervices,

o

dependant on  the
apd the saclial

3
3 gm
R

unually
the desired rocher

frames are nailed

being doubled up across

The sheer strake and garbosrd sre {itted {ivat, the
latter roughly bevelled te butt against the keal, but
ne rebalte is cuat. Planks sre often as wide as 400 mw

and sve wnot planved, with often wmany plavks butiing on

the same Frawms. Butt streps are noil used.
Masl {timber usad ig {reshly cout and considerable
shrinkesge oceurs even duping the 2 - 3 weeks of

18 wmetre

e " v g
oy F e .
e 16 -

Mot boats have small fore agnd aft

thwerts at 1.5 @, specing the

ouiboard weil {(braoket) iz installied betwcen
the stariboar ter wade up of

length of the boet.

vesgels,

decks and 300 @mm.
AL
Frames opn

zhort leagthks of
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s For a 18 petre Ghang boast are approximately
i :

Le.

Framey L. 400
Keel, & + lengihs + stem and stern posts 00
Planks, 120 plapks 2t Le. 232 sach 3, 840
Thwaris 320
Gunwhale cepplang sond stringer 2240
Wire nalls, 40 kg. st Le 12, 486
Oakem, 10 kg st Le.Z5 250
Patty, 30 hkg. at Le. ZIZ.50 575
tabour, negotizted fae 150G
Subgistence, approx. Le.8/wman/day 750
Total Le, 8335

Stuanderd 3 ~ B boats wp to 8§ B, LO& cost in the reglon
af Le. 5008, Theres ave many possibilities for reducing
the cash ipvestment in the ceomnstruction of a fishing
acraft, hiowever, GLthese econowmles wmsy have gocial

Se

implications which can be onerous.



AND GE4A CORBITIONS

Gffehore windeg oFf Silevra Leone are mainly in the speed

rapge of & -~ 12 hkwois, Ohgerved wiad speeds of

gregter  thar 20 knotes are rere and gale force winds

arivemaly rave, Strong to gale foree winds do  eoour
w a

U\J‘
in ssvocistion with rain storms re short lLived.
The raiy period is 3vﬂwwﬁkhy from May to November,
July and Sugust heving the hipghest ralunfall. The
sgagon ig well defined and little or no vain fallas in
the dry mouthes from Becewber To May

The Nerth Essgt trade wind, which bBlows almost
continuvously from the Ruvrith as far south ag Senegal,
comes Yurther south and resches Slerra Leone waters by

the end of the rain pericd in Pecember. =~ This north
wiand thes preveils ‘uotil the return of the rain

period, when in the north east, this wind is blowing
offehore and frequently brings dust from the iuterior,
severely reducing visibility.

gh

?uring the rain wmonths, winds offsho e are generslily
from the South Wesi or West, asnd 1i

Throughout the yeayr, the coastal inshore waters where
artisanal Tishermen operate are subject to land sand
ses breezez which wsuslly savercome the prevailing
offghoere wind., The land sand ses breeze conditions are
sccentuated in the case of & peninsular as in  the
Shenge wres. The Jand breeze begins in  the early
hours arocund 3 ~ 4 ar and blows umtil 8 - 10 awm when
the calw periocd sets in. Once the land has heated up,
the pes breezs beglies, usually by middeay. The sen
breexe is generally stroasger thsn the land breeze and
bullds wp te 7 ~ 9 kpots wind speed wt its peak around

18.00 hours, decreaging to calw by 21.080 hours. This
pattern may be disturbed by cloud cover which prevents
the theating of the }anf anpd alters the timing. In

2

gensral, the more heat gensrated, the strongeyr the amea
bresse.

The ses ceonditione arcound the Shenge peringular and in
Yawri Bay are generally slight. Tidal radge iz 2.2
metres at springs, resuliting in currents off  the
headland uvwp to 2.5 kunaots.



Gifshore ourreuts Trom the morith startg in  Hovewsbesr

and continues at verviag strengihs from held %o one
and a half koots wntil Jupe. From June to
Beptenber/Ocioher, the curvent direciien is varisble
pind often inshore. Puripgg the dry wouiths & swell

from vtvhe porth buillds up in Vewri Bay buit it ig  not
gufficient to inkibit Tishing operstions.
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B LG RES CONSTRUCTION
Yok, HMasts
There sre several apescies of tres in  the gosgisl
region suitabie for mast wmeking. The best iz Known
localiy  as The ‘wmonkey spplsz’. Thiz treoe fs  often
avallable fn siraight lengthys up to T metres sond dries
to an acceptsbily bow welght. Dther wspeclies of
sufficlent lenzth ond straightness are aveilable, but
CRYe B# 1eadad in selection ax wany have freguent

¥
brapehes weahening the spar.

Nesr to the regional cenlve of Moyvambe, spproximstely
80 hEme inland, plantations have been asteblighed by
the dovernment Foregtry Depariment. Suttable poles
for wastsy are sold gnd may be trunsported om the fisk
trading lorriess.

5,8, Spars

There arve many stands of bemboeo in the region. With
careful gelectivn, lengths up to § melrss of dismater
suitable for beath light aond hesvy spurs can be cut.

s

The bush aresas of the ooast have @many saplings
suitable for spars snd ocutrigger poles. These mayv be
purchased from farpmers who will trasspord them lto the
road,

.8, Bailw

Freetown ifraders lwmport both e*tia* and nylon clovhs
puiteble for sallmaking. There is no indigenous cotion
industvy thongh cotion staple in grnwm snd suported in

smwlk gquantities.

e
1

Most traditio ﬁ&i Lype seils are presently made from 4

0z, nylon which is Light fTor atable sagill shopes

The consultant uped § oz ayionm for small! craft salls

and 8 o colitopn for larger salls. Both these are

readily Man1 ble from o number of Freetown traders.

The aawe mat@vigl g s3se svelleble in Movawbas but
14

prices sod supplies are variasble.



Nylon twine suwiitsble for wuachive gewing of sails io
imperted but is wol often evailable. However, & swall
ﬁu&h“%ﬁy will wmake wmaeny sails and this itewm con be
speciaeily imbﬁ““éﬂ gt low ceopt. Nylon twine Tov hand
sewicg of voping and ervingles &8 penerslly availasble
a8 1t is alzw ﬁ&bé for net repairv.

Yreadle powsrs sewing wmachines are wsed iwn  all
viilages for mah?:g clothes, Toilors arve gonevsily
skiiled awd quieckly Jesvs saillwaking techuiouss.
Machine gpere hwria are not &valivb e in tae villages
but are usually obtalasblile in Freetown.

& Ruusning Ripggiag
Proelypropylene rvope of 2, 4, &, 6, 8§ and I8 wa is
geperalliy available frow Frestown fYraders The
Project slgo maintaing & stoeck of all sizes for gis
to fishermen,

Hardwood pit sawn bearde sre svallable for the making
of dead eyes for turoing blocks. Shenge secondary

school workshep and tools were used by the eoh sultant,
but wvillege cvarpenters have all the tools and skills

»

reguired.

5.5, Standing Rigging

Wire ropes iz not generally avelleble and if isperted
ig too esxpensive {or {ishermen. Sailing rigs designed

for small crvaft do not reguire standing rigging. Fay
larger craft, experiments were made vsing 6 wmm  mild
ibb& reinforcing bar. This proved satisfactory even

with ?h narrow staying angle previded by the gmell
boaw ol

¥ the cewoes when used wlith spreaders. The
reinforcing bar wag fTurned arcund desd eyves and
twlsted to prevent slipping. The wstay was then
styrained by lecing to a lower desd eye lashed to  the
vesgel’s frawes. This mild gteel material will rust,

but ig expected to have s weeful life of at least two
vears and iz veandily and cheaply available when
eplacement is reguired.
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H.5. SBelection of Bogstse for Sail Trisls

Mot of the Stsndard cences and sll Hru copoes use

sail aspd peddlen Tor propulsion. Oniy a Tew Standard
3 - & boats hove outbosvrd engloess, Thers are buives

£

i
380 and 480 of thess crafit v the project area sud
thelr wpumbers bhave been ipcressing iz recent years.

The swmaller capees use & Srismgular seil set  on
bambooy with the spex in the belttowm of the beoab.
Larger standard cancex wge o squure sall mede of aylen

£

material sel se & sprit sail. ﬁath autl types are
hand sewn and roped aa the corne and edges. The
roping ususlly gathers the m@ie?ka in bthe wroung
placcg cauﬁimg bags apd ioss ot BErodynami o
efficienc

Reither gail type iz used te gall to windward as  they
cannet e aet close teo the wind =z2nd the hulls make

congiderable lsaway. Coursss at right angles te  the
wind (reaching) sre the best which can be wmepaged in
normal E&i@inﬁ conditicnse. Im iight alrs with neo
BEE, pkug gz feo wivndward ife possible but in  thege
copditions it b “aﬁier to paddie. 81 caunoes are
unm&aJ}e gud reguire conzidevable orew &gxkxmy is
balance during both sailing and fishipy gear haudliing.

The waw&ui%akt proporsd R au@ravmu gail of the DBalis
type  aud the fiﬁtlﬁ{ af outr sy and lee boasrds  to
the craft. The balanoing e*ff of the oulrigger was
supected —io ailaw a lovrgey grea o be  set  for
good perforaance in the predominaspily light winds and
toe lmprove wstabiliity for Tishing gear heaundling,
allowing the use of luryer nets.

The propusal was discusped wilh communi Pty ieaders by
the Project manager and a 7 metre csnoe was offered by
the villege of Katis for the euperiment.

The Ghanz bosts of the Projeci sves land approximutely
T% of the figh. Hur - discussicns with the
village headman 1t was reouested {that ws=zils be
degigned for dhana bosbts as they wished to participute
in the programwme,



The proposgsel wen dimcussed and Tishermen pointed out
that the fishery in the Bhenge Region s not
competitive in the same way a8 on the Prectows
peningular or the northern part of the country.
{(Trials with wai}l vrigs for Chana boats had beon
carrisd out in & previous FAQ censultancy in 1982 =t
Tomba). Meny beoats find themsgelves far out igto
Yawrl Bsy by the end of the davias fTishing. At this
time, the ses brewssge in falr for a rvench to returs to
Plantwin island or Eatta. Phe headwmen of Hatta
affered his 15.5. metre dGhsna bost for tfhe trials.

G, 2. Saiineking
The conasultasnt hed purchased nylon and cotton coloth

for eunilwaking in Freetown and brought a guentity of
machine twine, hand sewing needles and peiwms, zplicing

fids, Ruives, snd sewing umachline spsre parts.
Shenge villege bhas one respected tajilor whose wmachine
is in ressonehle oouditicwn. The Project managey

propeged that he ghould be tavght the askills of
sallusking by the vounsultant im the construction of
gaiis for the triale. Future business of making
improved sails for the fishermen would be directed to
the tailor.

The consultent designed a Pelta type of sail Ffor the

7.0 metre Standard 3 -~ & boat. Thisg was chosen as it
resembled the {riswgular sail in use on some of Lhe
smail boats and is well proven for light wind
performance., Sail ares waz crlculated orn the basie
¢f the craft being fitted with as outrigger for
improved stability. Sguare mails et in the aprit
configuration on ¥ ~ 8 wmetre LO&A standard hoabs
aversged M-sg.m. in aves. tThe iaproved performasnce

of the Delts sall regulres less ares and the wail
dimensions were calculeted for 14.2 sq.m,

Bail shapes for the Ghana plank boat were caleulsied
for a two mast vig, @ loose footed gaff? snil op the
forvward mein wast and 8 smaller gunter s3il on the
after mlzzen mast. B2ail areas sre 19 sg.m. for the
mizzen sail and %24 s¢.m. for the mainsall, total of 43
BG. K.

The Pelta sail is wade from & oz. naylion masterial snd
the gunter asnd gaff galls from § on. cottou.
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Sail sheapes ware naghﬂ& sut on the grounpd in fromt  of
the tailev's house spd Uhe gonsultant demonstraied tae
layipg out and mevkivg of cleths, felse seaming,
h;t%ahxn& o doribe wmurks, corney pstoh  reinfercing,
broad seswing snd tabiing The vailer leavunt {hese
phille gulchkly apd by end of the ocopsalitancy

period was cspablie of machinipg tesks withoul
supervision,

Hoping of sailz and working of ] Wy cgryied
out by %he o ﬂmmﬁtanto Froject stalf wers traiped in
the techumigus

G Fig Gowotrectiow

Foles eud ﬁp&?“ for the riges were ovpt frow the bash by
fighermnen sud project mtaff. Bawboeos were trimmed spd
bush poles bﬂxﬂwd grd gmootbed. Fishermen had
euperiopen of the npatevials rvrequired froem meking their
FUHY rige and located the yveaguirved lengths | and

dimmasters.

Bardwood dead ever were mede up by the cousultant and
Projeoct steff on & preoduction line sel wuwp st the
workshop of fthe Shenpe secoendery school. Haund tools
from (he school store were used.

Standing vigging is reguired for the Ghane boat rig.

The phays were made up from © ww mild stoel
giafoveing bar. Byes were formed at the upper end

arcupd clents let into the wmest hesd snd at the lower
end swround desd eyes. Corrveaponding dead syes sre
lashed to the uvpper stringer and lapyards between the

twoe used to gtrain the rods taut. To provide an
improved gtayiung angle to lucorease support for the
mast, © spreader was FTitled on the maln wmast. Mizgen
shrouds previded seifflicient lamtzral support. Forward

pupport was provided by iesdipg the vang frow the main
gaff through a dsad eye on the pizzen wast head.

Splicing of polypropylene ropes tou dead eyes to  form
purchanes Tor balysvds gnd sheets woes dewonstrated to
roject staff. Balyard feile gnd dead syen are wade

farst through holey bored in thwarts, kunees aund

atringers.



Gvesring of the dhauax beai ifs by omr, batweer 9.8 and
$ meires In lewgith. The use of & rudder was pot ftried
in ‘t;-‘in;et" e:;cf ' ke 1 : ' A 8]

sthion  aud  iLhe

The ftanderd &
fgeing. Haly
LHE BRame way as

canding
() b

¥ T3

03 2 foeem FETHA S B oamrer e e er o N T SV, S
oo ¥.0 Melye LOA 3 - & wman COnvos with Guerilgger.

The coouoe fﬂw the trials iw tyeicwl of theoge
Tovad in oh ggtow, approximately two vears uwld, with
seversl wplit ?Eamwu end robt in many of  the grown
Trames, and wvapsinted.

Yo wtifven up the hull and provide stromg points  for
mounting the ouwtrigger ¢ross members, & wew wiringer
vag Fititsd from stem to sterw 20 cums bolow gubpwhale
height. The ptringer its wueil Fasvened iobto  {he
Frames.

atrigger cross wmembers wade from bush poles ars
Tagtened to the stringery with sgusre lashiogy of 3 nm
voelypropylene line, The crosse moenbers rest opn  the
gunwhales aod are lashked ouv both sides of  the hull.
§ plastic weter pipe of 11i.4 cus diameter is uwmed for
the outrigger filoab. The pipes are imporited and
readily available at reasconshle cost.

Twe verticels were lashed to the pipw with heles bored
in  their upper Ludﬂ to ©it the PPbH?b o the end of
tha Cross members. These vwri als gre stvitfened by
kneges nesiled between them and tl? eross mewhers. The

£
pive {icat is Jhi up with & bowg-up a%tituﬂa 4 rs  to
epslael nlan a“%%»ﬁ the tewdency to "bury® when
the »autr Yo lesward. Tue belghit of the
usted so tha ilgger oross
f
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e wed mw&i ontal when the togating on

its Jowd waterline, i.e. humplwtc Wil and orew.

The pipe fleet ds Titied with aad  bungs of

geoitrad by werews and pitohed te agusiat 2

prevenhing  lesiisvge. The forward bung is ﬁﬁ&wua o

agaisgt with Fift wh@n in the water. The after iE
L i

Ltted with & drainege hole and cevk.
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The oubtrigger crogs nembers gre stiffened with thrae
fore end aft hagbooss, ope shove thse fTloat on  the
oetbogrd end of the owtvigger, omse 20 cms freom the
gunwiale on the sawe gide, snd the ihird 20 oms
cuthosrd on the opposite zide Lo the ocuivigger. The
latter to smoothed off and used ag & shootiaog bay when
laving and retrisving the set. 4L} thres are Tastuned
with souvere lash heth cross meubers,
7.0 metre LOA capos sall rig.

& new thwart is asil f@ﬁteﬂeﬁ Lo the new strizngevs 2o
gz wet  to touch the hull plankiag. The thwart is
berad owt to the me %& dismoteyr aad carvies the gide
losding of the sail rig. 4 mast step of bard wood is
natled wcross three frames fto spread ithe losd asad
bered to sccept the rebais on the mest foot.

The hslyvard is s siangle part purchsse made up fthrough
¢ hole bored Lo the thwart. The askeet i & single
part purchase with the lower end wade fast to the new
stringer uear the stern.
Steering ia by ogr of L.78 metres LQ&{ Bope eyes for
the ogur sare positiomed on wsch guarter sud the oar
sed on ths Isewesrd mide for best levermge.

& leebosrd maede by projeci staff of herdwoeod 1.2
metres desp snd 40 cmw wide, ip fltted with a vrépe
fanvard and made Fast tv the sivimsger when sailing, o
the lee mide.

I5.5 Metre Ghana Plank Beatb.
the vessel.preovided ig typicsl of the ving pet boatls
af Eatts eand Plsntasin Yelernd, spproximetely {hrse
vears old and in peed of renovation with wmany splid
mnd roebten wilanks sikgd frames, leshages im
considerable, particulacly fp the gterm sround the
outbeard well.
Toe bost hag mubstantial thws at gunwials belght
spaced 2t spproximataely 1.8 metre centres the iength
af the BRull. The rig vag des 1rmaﬂ #e  that west
pagiticepe ceincided with twoe of the thwartse which are
bored oul fo the mest diswmeter. Mzt steps are of
hard wood neiled sorogs thres {rames sud boered te  fhe
rebete en the wmast footb. ?h& uwéf bas owne siriager at
gunwiale helsht. Fhis iz bored for the lasbhings &f
the tower dead syves for both mast nhxﬂumﬁhb The fore
stay lower dead eye ig ianshed around the stem.



i Eh e wn

The tGhsns plank bost is & net hawdling platform Yor
the rimg or seipne wet. The whoeie leungth of boith
gunwhales is required for shooting and hauvliing these
largs nets. Shootinmg the pet is done alt maxinum speed
around vizible signs of Fish, which may escape iT the

gperation is held up. The sail rkw iw organlsed s
thet aseils oz be guickly stowed, sshe verticslly

ggainsat the masety, asnd shrouds euﬁkly cast off and
laghed to¢ mast steps when prospecting for fish under
powel beging. The foresbtay is left sef up and the
mast uwsed for extre visior range when scouting Jox
figh shoals.

Bunniog rigging comprises pesk and throeat helyards for
the matn gaff osond gingle part pavchase sheest. Halyard

falles eare made wp through holes
thwart.

te  the mest

The mizzen seil has o single p
gheat. Sheets for both salls
be guickly cest off for stowin

rt purchasse halysrd and
sere op lanyards sopd may
the rig.

B.08. Sail Trials

7.0 metre LOA Etanderd 3 - 5 men cance wilh
4.2 sq.m. DBeléts ssil and outrigger.

Fhe canoe wes ssiled beth with and without the
ouirigger to demonstrate the balesvcing aeffect.

Without the outrigger, Gthe heeling effect of the sail
snd the leeboard reguired considerable crew agility to
maintaein stability. The heeling wmomeunt of the Delia
satl is greater than that of the traditional saill,
however crew balance is reguired for the traditisuoal

satl. TThe perfermance with the Delte sail was 8
definite improvement bui not guantifiable as the craft
was too unsteble for iunsirumentation. However, the

craft best to windwerd with little leeway which is not
pogsibie with the traditionsl =sall.

The balance eoffect of the outrigger transforms the
canog tor fishing gear %&ﬁdiinﬁi crey coxtfort end sail

carrying sbility. The oubtrigger is mounted on  the
gtarboard side. When ﬂﬁ&iiﬂg ow the pori tack, orew
weight is used on the shooting bgr on the port side Lo
aspist the flost, which is to lesward. If the sail

iz unot relegsed in s gust of wind snd crew welight ie
wrongly positiomed, the Ffleost goes under water and the
craft cowmes tu & stop. In these conditiens, The
ar&ft dees noet capsize even if the sall is  wotl
relegsed.
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Nheﬂ seiling ow Lhe starbuvard teack, crew welght ie

wge  imporieut, bul skilled uwse of the wesgh CEn
matntain the @uag§5*ev Flving with consequent increage
i speed, Ou  this taok, 1F the shesl was wot
relessed in & gugt of wind, the covaftt wmay become
flooded. Gyversil orew weight is less critical to

pailing performsnce than in the traditionsl orelt.

The wge of the leebuoard allows good progress Lo
windward, pariioulerly with the abgence of heeling ur
the boord selniesing the best stibtitude. The tack of

the aail iz #made fast ow  the stem, when tacking
through the wind the lashing is cast off and the =ail
pulled sft. It i8 passed aft of the @mast anpd
re-fostensd opn the stew gr bthe canve pauses hesgd te
wind. The oporstion proved gimple and swsily hendied

by opne @men.

When seiling on courses frow 60 deg. off the wind
%hkubi t@ & pvun, the lse

Eaa i g pet requirved. The
tack jlashing is progyrzssively eased until when ruwnliag
the va ﬁd agod boowm syre vvﬁétng sgainst the muast at
right soglewr to the craft. This setsy & stable sail
gplag iv fellowing wind conditions with little tendency
Lo yaw. Steerving ouy opergtiosn is satigfactovy.

The copge wse sail trislled with iestrumessntation (for
results, sce Appendin 1} on fishing mnwwﬂiﬁ tons and

a

depenstration zalls to oither FPregject communiitles

Fiehing Trip. 9.0 metre Gutrigger Canoe,
Pelia Suil.

The cavoe way ssiled by the ereft’s uswal capiain and
crew who hed received some Sraining, with advice from

the consultant. The fleel of 186 vamnves left Raltsa
tlege @bt 18,40 heurs and paddled upwind for 1.5
houwrs. Gprit sasils weyre then set sand the fleet

regched as close o the wind s possible for a further
half bhour before seiting the drift gill nets wt 18,00

to L8.30. The gutrigger csuoe left the villege with
the flest and best to windward, arrivisg st the sgail
setiing wpolot at sboul the sawe tiae. The outriggsr

canoe ithen reached with the fleet, overhsuling il
boate upbil sigrs of fisgh wers spotted aund the pel set
bevond the Tlest.
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The flest tends to Tish in u buneh for safely rousons
ag these unsteble craft can be urauﬁ By an odd wave op
fouled fishisg gonr

E

The outrigger g¢znce wss able to set the ast a3t a
fusteyr vrebte thap the regt of the {leet by uslug the
sell, voenirelling the speed on the shest. Traditionsal
“wufe are paddled by 2 - 8 wes whilat the other crew
menber pays out the met.

Phe gill nets are left in the water for three quarters

to apn howy and haunled at dusk. This iz done wanually
i the traditional cspowss by the cvew tno & sittiog
pesition, taliing c¢arve wobt to stack the wnet eon the
stowed sall a&nd gesr i the boat. The oulvigger
capes  sitows the Belta sail out ow the corosg sesbers

&
&
teaving the cuwpoee ¢lewr for wnet hendliog. The
stability of the craft silows the crew to stand and
haQJ wilh invrsased purcheass.

Onee  the net ig sptowed, the flszt set

tg course oRp @
broud rvegch Yor the villege, Fires a
&

resg are Lit on  the
beach for guidance. The outrigger Canoge wasg amBong
the firvst to arrive on the besch, having wssiled
through most of the Flest on the way, at 21.00 hours.
The sea breexs bad died away by £1.30.

There are 28 cenves carrying osut this fishing patiern

for the eight wmonths of t(he dry scason. Ay they eare
gliling predowinsntly pelagliec Bonga, catches sre
varisble. The trial trip catch was 42 kygs with &
value of Lexo 36, Dther cances caught double the
guasntity snd one alwmeost npothiog. Canoey miss fighing

dave for net repair und crew rest.

8.8 meire Chane plank Boat keitch rig 43 sq.m.

The bowst hed an esciive fishing programue which
reptricted $he time available for sall iyialﬂu The
rig wes insialled in the willage in hall s dey by the

copavlfaent and Preject staff. The fml}uwxug aay the
consuitant sccompanied the crew on a fishing trip.



On leaving the village a (9.30 therve was 1iItle wind.
Courge wag st uwnder pover at wmaxisum epglne speed,
giving =2 bost gpeed of 6.4 kuote (26 hp. Yamsha).
Prospecting for fish was cgrried sut sunder power ia
Yawri Bay sll mornlog with sne net met mede sboot

wmidddey. fauling the net toek about twe hours and
the aailing rig in its stowed peasitlon did wot
intrude, Fiab cstch wes poor und wostly emsll

demnersale.

After restowing the wet, prospsclting continued fTurther
cut  ku  the Bay where obthwer crafi were sessp te have
made nel seta., By 16.00 the corew hed not sighted fish
aid were degpondent, Foellowing discussion with the
captain, the shrouds were bthen wel wvp aud the wspils
gat, the outhoard removed from ths well, and course
set Tor the village on & reash. The pee breege of 8§
knots true gave an aversge specd of & kanote (for
tebulated resulis mes Appendix 1), The boat wag found
to be well balanced and ewsily steored apd tacked with

gtesring osr. Couraes of 485 degrses Lo apparent wiad
roeduced speed ¢to 3.8 hkunobts with leewny angle of
approxinately 10 degrees. Rennling the ouitbourd at

approvimabtely half spesd cul out leewny and gdave &
boat gpesd of 6.8 knois.

The mein sall iz sespsitive fo correct trim. When
reachivg, the vang is set up and the sheet slacked to
give & vertical ltesch. This iuvoreased boat speed by
helf & koot Pering the papsage buack to the village,
other dhana bowts came by to inspect, speveral captains
boarding the bost to expevience suiling. On srrivel
2t the beasch, & fuel saving of the order of hLe.l00 had
been made, which lfumwproved the captain'g mood.

. Bowsver, -+the day’szs poor performunce is inevitably
blamed own Lhe pew anil rvig even though wost othey
boats had caught little.

A second trip was made the following dey with similar
resulta, The capltaln would wunst agree to gtop
prospecting oend allow dete gathering of the rig’e
performances, #0 regults sre incompletse.

The crew later removed the mizzen mast and have
retained the walnmagt and seil which is being used for
reaching home with slow engine power to conserve fuel,
or retury when the englue cennst be restarvted.
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7, SULEABIELETY OF IMPRUOVEYD BAYLING HiG8
T8 Betre Csmos, 14,2 pg.wm. gall and culrlgger
The sdvantages of the outvigger snd Pelig gati
sowbingtion way be listad:
Y Improvaed stebility aud srgbting comtovrt
= IEproved SEEDLELLYY aud gpeErGvling Comifdiu.
b} Iwpreved sailing periformance
o) Ability %o egwil toe wiudward
d) 11 meterisle used lecslly availabdle
=} Keduciion in crew offort paddiing te fishinyg
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The
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o}

LY

d}

Fraojec

COMpar
have b

Table

7.0 metre Standarxd

vh

grounds, pet lavimg uwoader sall, set hauliung.
Ability teo diverzify fisbinyg wethods.
sadvantagesn:

Additional
{US% 69,

cost, between Le. 304 aud Le. 400

additional wmeintenance of outriggey system and
laghlings.

Introduction of & techuniogue wntried in  the
reglon &nd new to fisherwen.

back of stetistical infermation ¢f fisghing eralt

economic performsncs, cutobing sbility, ete. on
which to base judgement of suitablliiby.

£ SIL/82/015 estiwmntes of cogts and incowes by
able boats are incowplete as the fTrame sgurveys

aen operating for only o short time.

£

2 ghows & prelimivery ssgessament.

4 - & Boat.

hvnual Bupenditure

Le.
Vessel deprecistion. Le 5000 over 3 yesars 1,700
Vepgel repair,. 40% of purchaese prioce 2,004
Het deprecistion §,00¢

Wet re
Fagews,

Fiask »
at ave

di

pair 500
3 x wmen, 180 deys st Le.b/day 2,700

1L, 864
aleg with average calch of 80 kg
rage price of Le.l.Z0 per kg.,

n e

oga Profit



GCONCLUS TONE

D3
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‘2:0

Suitable salls and mailing viga cun be
mapufactured Lo Shenge wsing lecally svailable
materials at a cost affordable by flesherwen/boat
oWRAars.

Artisans of the region way be guickly traianed in
the shills and technioues of ssils and pig
makiog.

Prev

aeilirg lapd and sea breeze conditious sare
salitable

fovr operation of ilnsghore fishiug craft.

The Delte rig snd outrigger cowbination ivproves
performance of the Standard I -~ 3 and 3 ~ &
canoes, particularly to windward. The use of an
subrigger also leproves safely and workability
wllowing diversification of fishing wethods.

Improving seiling shills may result in incressed
Tishiag effort ard lssy regquelrement for
mechanisgation.

The Ghana boats can make significant fual
savingr {from the use of suxiliary sail,. Other
benefits include the ability to fish when fuel
i  in short supply and o return in the event
of being uuable te siart the engine.
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1
ben

. RECOMMENGATIONS

The consultancy activities should be followed up by a
masterfisherman to develop the wuse of the sail/outriagger combination
to exploit the fish resources being identified by the SIL/S2/015
gxploratory fishing programme,

The scope of

the follow up programme to be as follows:

1. Te introduce by praciticat demonstration new fishing technigues
and fishing wethods te the fishermen of the preject ares $o as 1o
improve the use of presently underexploited species such as
shark, stispper and crustaceans.

2. To design, implement and evaluate training programmes in
seamanship, safety at sea, use and care of sails and canoe
maintenance.

3, To contribute to the exploratory fishing programme being
conducted by SIL/82/015 as reauired by the project.

&y Conduct an experimental programme to evaluate relative merits
of 4~ and Z2«stiroke oubtoard engires on traditional fishing
craft.

5. Yo train Govermnment of Sierrs Leone counterpart Tisheries
staff in all aspects of the prejectts activities.

6. To make recommendations on future development of the artisanatl
fishery, the tools and equipment nesded to further increass
production, and on the adaptation and necessity for improved
cances within the capabilities of the artisanal fishermen and
boatbuilders.

An additional activity (for which & specialist consultant
would he advisable) should be tarried out at the early stages
of the follow up project, 1o train artisans and boatbuilders
in sailmaking and boatbuilding.

This training activity witls

1. Train district artisans and SIL/82/015 project
staff in the techniques of sailmeking and sail rig
conztruction using Locally available materials as
demonstrated in the consultancy.

2. Train district carpenters and boatbuilders in methods
of imfpoving present boat building techniques, construction
of cutrigger floats and instaliaticn of improved sailing
rigs. .
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SALEL TRIALS

1. 7.0 wmetre Cance. 4.2 sqg.mstres Veliag Sail
gutrigger starboard sided.

28 Gotober 18985,

Apparent Knots Apparent
Wind speed Boat Speed Wind Apgls Tack HRemarks

4 3 LT 8
4 2.5 54 P
3 3 o0 o
5 4.2 90 &
2 1.5 160 F
4 2.4 45 5
4 2.0 45 g
4 2.0 45 P
B November 1888
g 4,3 45 P
8 5.5 50 P
g9 8.0 GO B Without
leebosrd
10 6.2 180 8
i1 GB.5 g 8



e 3 '31 st
hppendix 1 {2}
e 8.5 metre Chara Beoat, 43 sqg.wmefre sail.

2 Woveuber 1985

Engine Apparent Bogt Apperent Tack

Wind Spead Wiand
Spead dngle
Full G. B
& g 2.0 485 daeg P
U 4.5 1.5 48 deg B
L25 6.0 4.8 46 dag g
B0 8.5 8.8 45 deg P
0 §.5 3.2 50 deg P
] i1G.0 4.8 G0 deg 5
] g8 5.0 60 dey. B
G G.0 2.8 150 deg. 8
0 5.8 2.6 168 deg.

& Hovember 1988

Hemurks

25 hp. Yewabhs
15 deg leewsy
15 deg leeway
Hoe lasway

Ho leeway

§ deg lecuwny

CHE 6.8 5.8 8¢ deg. 5
Full 6.5 Searching for
figh shooting
ring wet
£ 4.5 2.3 20 deg. 2
U 4.4¢ 1.4 gt deg. 8
.56 9.9 G.58 20 deg. ]
1] gL 6.6 24 deg 8
Hote 1. &11 mensurements taken by © Stowe
Ingtrumentation trailing log, anemometer, wind

direction meber,

Bote Z.

expeditions, §

I messurements taken

o
P

g

o

during fTishing
ish catching being first priority.



dppendix 2.

RIG COSTS

T.0 Metre Canoce, 14.2 sg.melres

Batl cloth 20 s¢.metres.

Sewing twine

B mm rope, 40 metreg

4 mm rope, 50 metres

3 % 4 metre poles

Bamboo

Sailil meking labour

2w 1.8 m. cars

I x lee bosrd, 4 % dead eyes, &

X

sail.

3 metres plastic pipe, Le 8/metre

Bguivelent to US ¢ 71.

stringers

5.5 Metre Ghane Plank Boat. 43 sg.metres Sail

Sailcoth, 5% sg.metres

Sewing twine

mm rope, 100 metres

am rope, 50 metres

mm rope, 50 metres

% 8 metre masts

® bamboog

lengths 6 mwm. reinforciung bar
17 dead eves

Seil waking labour

G GO0 Do ol &y 00

BEouivalent to US & 226.

7206.0
17.0
130.0
44.0
21.5
36.0
L&.0
150.0
25.0
65.0

Le
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