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ABSTRACT

Thig document is the Report on the working papers and discusspions
vregented ot the Seminar for Fisheries Officers, which was held ab Bubebbs,
Ugexide, 2227 February 1977 in connexion with the Second }m{)/%wdim ?’wzai«lmgg
GCentre on Smell Flehing Boab Design snd Censbrucition, from %? Fabruary <o
& March 1971, spousorsd by the Swedishk International Develovment Awbhority.

The Seminay Tor Fishories Officers wae beld ot the Pivheries Training
Tustituie, Entebbe, with 37 pariticivenis fyom Kemye, ¥igeris, Sudsn, Hgends
PAC and Industry. (The names of participanis ave given in Appeandiz 1).

The objective way o bring bogether Tishery officers mnd people w s bhe
industry on a regional bagis, Yo disouss swival probloms in swell bow
developnent and mechenizaebion., Bighiteen papers on verivus psposie M.’ w.:mzh £
boat development in the lLske Victeris rogion ware preosented. The disoussions
weyrse wecorded,

The present edited version of the working papers and digcugsions
conteing gizboen pepers wndsy these headives,

Seagion T Beonomic and social factore in beat development

Sepelon 11 Haberisls for bowt conpbruciicn

Sesmion III Bngines for small iz

ning cpald
Seggiou IV Doatysrds and boaibuilding
Hesslon V Pinancing boat development

Segeion VI Pabure developmend
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Session I  ECONOMIC AND SOCIAL FACTORS IN BOAT DEVELOPMENT

Paper I/l

Evolution of fishing boots in the Loke Victorin region

by
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INTRODUCTION

The need for waser-borne transport amonz people who live on the shore areas and islands
of major lakes bas been recogrized for a very long time, and various craft have been developed
to carry people and their farm produce from cne ares to another and also 4o assist the
Tishermen to set their f£ish traps and baskeis,

PRIMITIVE RAFTS AND LOG BOATS

Perhaps the mogt  primitive type of boat thal has existed in the Lake Victoria rsgion
was the papyrus raft on which people could sit astride and paddle with their hands or flat
pisces of woed. The type of craft depended on The itype of flora in the area which the
inhabitants could find, the most importanmt consideration being that the materials used
should be capable of fleating, Flat rafts were made of bundles of papyrus tied together
with fibre. The log 'boais' were often found to be made from the Ambaich tree, commonly
found in the lake shors areas, the wood of which was light in texture and, consequently,
very buoyant, The only disadvantage of uwsing the Ambatch wood was that 1t was fownd to
absorb a great desl of water, and dry logs were essential for long journeys,

PUGOUT CANOES

From +this very primitive type of boat, the next develooment took the fowm of a dugout
canoe, and apparently this avose through thes need for more space and carrying capscity. The
dugout canoe congisted of a heawy brunk of wood with a long, nareow hollow goaged out from
the cewbre to ensble the paddlers to sit in the boal together wilth their belongings, none
of which wounld get wet, In selecting a log for a dugowt canoe, care was taken to choose
a straight well rounded twree, The stability of these cauvces hae alweys left much to be
desired, and they have besn responsible for a large number of deaths in the watsr through
overturning. B

The various canoes built within the Lake Victoris region have tended to vary Lln shape,
materials and size from cone tribe o anothery it is an interssting faot that many cances
of the Bagande tribe reached sizes of up to 75 #t in length in the past although such sizes
are nowbers to be seen on Lake Victoria today. Those on Lake Kyoga, howsver, were often so
small as to be sufficient to accommodate only one man and his goods, and many cances on
Lake Kyoga today are-gtill very small.

The most obviovs disadvantage of the dugout cance is the westage of timber, In the
process of its comstruetion, large volumes of wood have fto be chiselled out from the trunk
in the meking of the hollowy meost of which cammct be put to any good use, Today, when the
uge of timber is restricted and when there is greater demand for it to be put to other
ugses such as buildings and furniture, this method of comsbtruction becomes bolth undesivable
and uneconomic.

SESSE CAWOES

Various types of dugoul canoes have been comstructed in the Leke Victoria region, and
from these hag emerged z canoce vhich was developed in the Sesse Islands which has hecome
well kunown ae the Sesse canoe, In its orvigival Form, the Sesse cance wag a mere modification
of the old traditional dugout, intended %o improve on stability and 1o save on the wamtage
of timber, This wes done by culbing awey the paralliel sides of the dugout canoce, reducing
it to the keel only. Two planks were then built on either mide of the keel, one on top of



the other, and these weye jolned in bebwesn by a vound pieve of woold and eventually sewn
together with strong fibres of the Raphia Palm, passed through holes which were drilled

through the sides of the boat with hot wmebal spikes,

4sgain, the Sesse cance varied in size fyom ares 0 aves, and the shape iz slightly

erent in sech part of the Lake Victoria region. For szample, a bozt builit in the Sesse
S ig glightly different from the boats thal have been comstrucied in the Nysnsza (ulf
the Jaluog of Kenya, which are again different from those fthat have been made by the

%

ehevmen from the eastern vegion of Lake Vichoria.

The Segse canow has wndergone various types of medification, What is probably unique
showt 1%, and what has ceused much zpeculation; is the long felse prow which is found to
soject beyond the keel in front of the boat. Some people have considered thim false prow
y e of no valne; while others have felt it to be purely ornamental. However, snother
ol of thought is that the vrow is of assistance in increasing the geaworthiness of the
s dn bhet 46 bresks bthe waves befopre they hit the actusl body of the boat, It would
that this ssswiption is aocuwretse, ag $hlsg type of prow ie found only on boals that
e on Lake Vieborla, where ths waves sre cowsidered to be higher than on any oiher
in Best Adricp. The false prow is stlll to be obmeyved in the present day in nmany
v bake Vioboris, bub with ilmprovsments in construstion it i nov considered so

; Fed at both ends and;, alibough the origlnals might
dorn canoss now have thwarts which may or mxy wot penes
pese aol 23 scats for passengers and also give more rigildiby
toastion of owbboard mobors, stbtempbs were made vo propel the
Barliewt abbompls wers 4o cub g well in the steszn to

opy bub this 4id not wrove 0 be pardicularly successful.
ovide an ablachment for the cubboard motor by cubt
o breuson, FHowsver, the gregiest constyy
to The keel still renning basicelly ¢
ks are pow fastened by means of wirs

¥
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LEGA CAROES

Tha wmest

s woddfiestion of the Jesse oralt i the Kebalegs canoe which wss
lopel at

shaleoge Toohuiosl Sohool, Hagindl, by the boatbuilders thers., 'Phis bost
s Towm, with o cavaying cepecity of approzimpiely y toms, Tor the fivsl
abradused tubo the cousbruction of oraft with copper rivets, o proper
gean babttens on the inside of the joints of each plank, while the
ied fto inmoluds & kesl snd & hog,

centre-line was modif
The oyiginal Fsbalege canoces wye bullh of mehogeny uwsing longlivdinsl pleuking,
desigued for age wlth 1% hp oultbosyd engloes. The boat proved to be successivl in fishing
and ip brevaportation of goods across lakes. Howsver, mabogavy timber proved mot 4o be
the best Typs of wood for this boal, and wmore vecomtly the canoes have been consbruchad
s Murude (Chloyophere wwcelss), allhough this has meant an incrsase in the cost of
duction, Thi y wmeant bhat the boalt is somewhat 4ifficult for fishermen to obbtain
exospt when provided wader the subsidy scheme, which scheme hes enabled more than 40 boats
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Although these boals are now very popular among fishermen, the traditional dugout
canoe is still much in evidence and contributes a great deal of the catch landed in all
fishing areas of Uganda. 1In fact, on the Albert Hile, thim is perbaps the omly type of
fighing boat other than the primitive rafts. Kabalega canves are the largest fighing vessels
in Uganda which Ugandanfishermen now operate,

32-FT TRAWLERS

Recent developments imclude a 32-It boal that will be adaptable for trawling, Althongh
not in general use hy fishermen at the moment, it is hoped that with changing methods of
fishing and the need for the exploiitation of the distant waters of major fishing grounds in
Bagt Africa, this fype of boat, powered by a 70 hp inboard engine with a bydraulic winch,
may form an important feature of the fishing fleet in FBast Africa in the fubture,
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Sespion I  ECONOMIC AND SOCTAL FACTORS IN BOAT LEVELOPMENT

Paper 1/2

Social ond economic problems
in relation to fishing boat development

by
J. STONEMAN
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IETRODUCTLON

The policy of all Heet African Governmonts, iwplesented by thelr Plsheries depur
is to mazimige economic production of the lake fiszheries, &4 vitel pert of develo
the provision of Lishing boate and gesr, However, solestion of boots ceaaowt be 4
imoletion, avd many Tactors cowmbrol the pmﬁ,mmm‘»y of iwmbreducing new Jluhing boate,
however deslyable these may be from the gbeudpoint of Fighivg elficiensy.

PRESENT FOSTILION

The preseout sitvation ln the Lake Tichoria even i that pew boets and methods ore on
the theeshold of wiiliratlon, It is, howevey, sesendtigl to conulder how the prosewd ct:‘z?i'z
have evolved sad the sovic-gconcmic pressures ot work,ss thepe slec detersine the popropch

49 and the susecess of the new boabs,

Tarouvghowt $he Lake Vistorie basing the very va
of smeilesorls indigouocws operabives, weing opsn v
iong apd propelled by poidles, sailp or owbboawyd L%u”i?k?.‘?ﬁa
the presemt types avallasble hove heen suply documanied m:»ﬁi ¥
Silnet iz the basic fishing woll, asd w o 190 x 5O mnetre gl Hha "zz:a;y
corrent fishivg vessels whleh are, in meny wsyn, well sdspbed to this m
but which are not sulied bo ether Dishing methods,

There has been & n@ﬁim%bl@s laek of sooisl z:»%ﬁ z:zm:»fwu'
of fishermen in the Lake Vivtewris baain, thelp
anslyses of theiy fishing ope maé@ma A poud @:awbm ¥
woailable, apd it do gemsrelly sssumed that the 5

mﬁ::zmm&? that thely enrning powep w woratls
mzwy burn to mhw «;u:zwp mz,em cms “"ng w mt g@zmx

wzhonl reserrsh fnbo
s M;m: f;.m Goh-b

¥

A4 elInes

Wl
Q.

s Fom o
PRREEN S

would nok be wm&mmﬁﬂw vﬁ.&% e by mﬁfm,i mw:'z g
the opportunity oost of lebouy svellable %o Thal
opeyation suscessful, Some pesesvoh by of
Special Fund Projest in Lske Tictoris bas |
g 1 planked cencoes widl
depaviuent also show & @ b N p‘:é_wm“@?
the Lake Vicstorie beale Thwd ey to shke 10 i’}i;{},fm .:LL )
@uﬂ mowsbly opevating conts of spprozimabtely rm@ R

ip meh by fizh sales and olwlouwsly soms
‘i,L@ glieady shenge in fivkesmen’s lives
improved boats debing Feom spyrovieg sz:z“f?w "3‘,.. 3 :
wotorcars and picieupg, snd ave often land snd catile ovner
hovweing standards digtingtly bebtier then swersge. Ther way well w%uﬂ'w‘m fnoge
egtablishment on the lokeshore wid employ labour fop the aobual
operetions, OF mﬁwe@m im bhe evolution of the spesieliged Diehing
owbbonrd-anzine m»ww/me,eh&mm

m :s";wm o b

Thig iwprovenent in the sosial @
mods for the gensral wise in “‘W@éwf
gregier onbtching powor of the ;m’e*»mw rm:%s
fighommen in genevel, A8 o congegusnse of 3 BBy
been a congiderably inoreaged vressure on the T v Hhere fishing Liconces ave
rentricted in wumber thore is now grently incresssd poaching asd pressure on the
aubhorities o incresse the number of liecencey, Whon o new Fieh Ww wwmwa' em 0l lghed
ag on lake VWsmels or at Morcke on Lake Alberd, thers : j :
from obther avess, and on the long-gtanlivg, wrssiricied ?smma ;ﬁz'»‘;w;h w ii,vﬂ:wa Fieh

bt 21*34) KX

e
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itself, there is & steady and combtinual riee in cance mumbers. With o population growth
of over 3 percent per sxnuws and no obvious atbeapt by the Govermment to combrel this,
demend Tor Pish will evidently incresse end profitebility of fishing operations will remain

“dlh

&

Ry gowps Td PISHING BOAT Di

Hesegrch and developmeunt in the fishevies of lake Victorls for some years has coucen-
tegted on nmechanised, active technigues, particulaerly trewling. One presson for this was a
desive not o conflied with the tyaditionmsl gilinet fishery to the delriment of the ezisting
tishermen, ‘Thewre ws sleo & definite aim to reduse lsbovr needs, both on the grouwds of
sost andl nonesvailability of people prepered to cersy oub srdwous, web,dirty work for low
salaries (this is, of covrse, a worldwide tendenuy, observed in the tuns lomgliners and
wore domestically, responsible for the virtusl cessation of besch seining on Lake Albert).
Govermmental polioy also gtresses the valve and imporbance of bumen dignity and the need to
legpen the drudgery of The conmon wen.

It appeazs thet trewling will be an extrensly suoseseful fishing methed on leke Victorls
way well tep Tish sbouks ob pressat wwdilized. There ls some sombroversy sboub the
wn bype of vessel to be wsed, which will be discussed duwring this seminawr, but it is
Teootly olear that we shall bave to take » considersble step forwerd and thet the boais
. be dubosrdepowered decked ereft with lwswlabed fish shovege and ob leest minimsl
sosomodetion. These will embail tial cepitel invesbtwment in the owder of sh. 100 &%/m@
and eperating costs of sgh. 15 a:mjm por popth. It iz presumed thet three men will opersbe
cne sush btrawler which will lawd poseibly 500 tens of Livh o yesyr, which is eguivelent to
by 29 of the presewt Tishing vessele which would espley 75 people. The new boatbs
1 ities, and it way

HEQUIHEHEDTS AND SOCTIO~ECOROMIC THPLICATIONS OF THE WEW CRAFT

is olearsboosthat the new vessels will regulre wmush more highly breined orews and
2t they will need herbours, plers,; siliy ghoy It alresdy evident that the

cpments of Eenye, Tenzanis and Ugends will puossed with the inbwodustlon of these
improved oradb, and 1% is necessary to Tully comprehend the sleps reguired by the inbro=
duotion swd 4bs offect on the communidty.

s
2

(1} Pinance

The capital reguired will be beyoud the sbility of all bubl @ Pew ivndividuel Fichermen.
11, therefore, ¢ ot bo ses Govermment-gponsored ccoperative Tishing enberprises,

s prbey dodo the Pishivg industzy of businesswen and fires with the reguired capital

b owithoub previouws expevience of the Tishery end inowvesses in Government subsldy aunid

11t achenes ho provide the nessssery cspital. In view of the potentlael profits and

larger boals, capltel should be ensy do obdain, bubt wless grest cawre is bteken, the

exigting fishormen may not beve o share in the new mechsnized fizheriesn,

{2) Provision of Boabs

Prom the proceedings of this seminer, §4 ie clear that sultable owxaft cen be produced
looelly oguite satislacborily.
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(3) Training of Crews

As has been shabed, this will be esseniial bub all three cowdries converned have
egtablished schemes and plans to produce the preguired men,

{4) vholesale Markets, Bulk Sales and Shore Fescilities

Thege must be provided concurrent with the lwubyrodustion of the new boalts. The
Goveroment will almost certeinly provide mome fasilities elther as s divest development
item or ag a8 coopersbive profit-sharing measure, If CGovermment policies pewmit, thepre is
no resgon why & commercial firm mth the necespary vision syd finsnce should not install
Tacilities at some poiubs on the lakeshore. UWhere nstlonal plans svre in operation, this
will depend oun the amowt of development alloosted to the privete sechbor,

(5) Busginess Mansgement

Cormbrol of Lishing operations on this socale, even only one trawler, will reguire
managenent of an order and magnibude grester thaw exisbing Fishing cpepsbions end,
initially, managerial exscubives musbt be browght in from other lavger-scale enberprises -
either from public or privete sesiors.

(6) Bffect on the Pishermen

Alresdy o small nuwber of the more successfnl fishermen are in a position to negobiate
the capital vequirved for the new lavgebosbs, and will cerbainly do so, With proper
safeguards by the Govermasnt, more fishermen ghouvld be able to enjoy the fyuiits of the
larger boelts, and 1t is obvieus thet, sxactly as bappeued with the Tiret generation
improved Lishing vessels, sows Pishermen’s locomes end sterderds of living will zine
disproportionately o the genesal level of the evonowy. Howsver, there sap be mp doubd
that the lavger boals will land fisgh in o bebter condition and st o lower cost than the
pregent mmwy@ This will wdowbtedly benefit the consumer sxd help to delay
ingviteble price incresses as wrestrliobed population growth owtebrips the biologicsl
potential of the imdusitzy, Thus, chesper bulk fish muet aleo conpete in the mavkets with
the product of the exisbing Pishepy even though abtespis swre made to probect this by
restricting trawling to certain areas., The impact of the trawling fishery, therefove,
is bouwmd o wesken the existing cence fishery,

Some idea bas been given sbove on the vonsidersble labowr mavings, both in the
catching and distribubive trades sttendawd won larger mechanizmed crvelt. Phis iz a
disturbing factor as shorbage of employwent s alvesdy a major concern with Bast Africen
Governments, the Fenya Goveroment's second twipartite agreswent with ewployers to engape
10 percent exitra stef? Deing only one manifesteltion of this, ?:?mwwm sitile no cleaye
cub policy decislon has bewp wade or at least pubmmy%ﬁg it verteinly seews the intenition
of all three territories (a) not to combrol population increase and (b) to enmcourage
nechanization and reduce laobour intewsive indwsbries, This is cerbain bo aggravate the
employments problem, bub withoul dirvestives on thins polwmt from bthe policy-meking bodies
the technical and professional departuents csn only implenent the projeots approved and
let the congeguenves look alber thamselves. It is velevavd to consider whab maylapoen in
the fuburs, The mejor considerebion in the minds of those pesponsible fopr flzing the misze
of the new generation of boats was to bave the windwum sisze and cost compatible with
profitable operation., DBelow serbein sizes, the travlers cenwot land evough fish Yo meke
a profit, yeb the size wust be as low as possible o wveduse the cowts $o a level where
individual fishermen op cooperatives mey hops %o sequire them. It is, however, obvious
that within reason an wper limil of size iz controlled only by first cost covsiderebions
and presusebly; as one of our proposed bosbe will weplaoce 25 canves, a 200-0% sbern
trawler might replace 25 of the second genseabion trewlers. This would show savings and
incrsased profits, congidered purely es & finmncial exerelse, from sconowies of scale
alone,



The implications of this kind of progrese in soclo-sconomic terms should be ocbvious
from the bulk of whet has been slrvesdy said. The sawe problems arise, of course, with all
ginilar woves from labour inbemsive to capliiel iwvbensive FTorms of primery produstion, It
would, howsver, appear ismperative for poligy- ing bodies to descide guite slearly what
level of mechaniszation and labowr replacement is to be aimed at, bhow : people will

sl ore reguire treinlung, remettlement and re-smployment, and how this will be done,

It is worthy of wote that in developing countriesy; the oxiterion for ilovesbtment and
suscess of most projects and all fisheries prejests is uwltimetely profitability, snd the
uwltimate alw of wemearch, teainlog and experditure by govermment iz profit. This is nob,
of oourse, the came in other depsriments of goversment, particvlarly health, education
gwd the meinbensnoe of law and order, altbough 1% way be argued in the long tera that
these developments produve Pprofit® do the econemy, though it @&y not be a direct cash

i It eould be ergusd that in certain oases, insglstence on direst cash profit on
zﬁwe%&m@mﬂﬁ for fishervies projests iz nobt necessary sud is, in fach, | oring the
aptimus developmewt of the mation,

It iz clesr from the fopregolng that it is relstively simple for the professionsl and
shaioel fishepries experts to deslgn ard indroduce lwmproved fishing cwelt that will be
onomleslly suvccesefvl and sulbtable tools Topr the ratiomsl expleitetion of the Leke
torie mren. It i also clear bthet the fimsnclel avd physicel regulirements of all types
W@%mgwwﬁ for this inbroduction cun and will be provided, As professional fisheries

Loerg, we can only polwd out the possible mocial and economic congeguenses of these
ypaende s they will alfect individuel fishermern and, indeed, the population as a
d be failing in couy dubty i we did oot attespd bo smphasise the fape
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INTRODUCTION

The growing need to economize on capital and gkilled manpower resources has led
t0 more careful congideration of the economic aspects of fishing vessel construction and
during the last few years several comtributions have been made in this field., Most of the
methods developed refer to large fishing vessels and imply the use of gystems analysis
techniques and computers, This paper will, while adhering to .the generally accepbted criteria,
try to recognize the emsential nead for tools suitable for small craft development.

(1) Purpose and limitation

The purpose of this paper is to present and discuss two wmethods, one a shoritout and
the other more elaborate, which may be used for evaluating invesmtments in fishing boats,
It is assumed that the evalaations will be made from the point of view of a commercial
enterpriss and no cosits and benefits not directly amsocisted with its operation will be
considered,

{2) The problem

An invesiment may be conceived as a commitment of resources made in the hope of
realizing benefits that are expected to occur over a reasonably long fubure period of
time (Bierman, 1967)e In this respect an investment in = fishing beoat does not differ
from other investments,

Of the specific problems facing en iwvesbor in a fishing craft, the following are
likely to be of particular interest,

a) Why invest at all?
b) What type of boat?

¢) What size of boat?

d) What ancillary eguipment to boat?

(3) Bvaluation criteria

In order to decide whethey an investment should be undertaken or whether one
particular investment should be preferred to another, one needs to have mome kind of tool
or measure for evaluation., In the literature on investment theory, one finds several tools
for decision-making on investments., The choice of the tool 4o use will depend on what the
investor's main concern in the investment is, In cases where the main objective is %o
recover the invesmied capital in the shortest possible time, the so=called pay-back pericd
is used as a tool for decimion, In other cases the object im to get the maximum return
on owned invested capital, Por this paper it is assumed that the capital available for
the financing or invesimenis iz limited and that the aim is, therefore, to maximize the
roturn on the total capital invested regardless of whether it be owned or borrowed capital.
Two different measures which may be considered to satisfy this gosl will be described and
discussed below,

ACCOUNTING RATE OF HETURW

The first measwre is the accounting rate of return (here called ARR) which is the
percentage ratio of average anuwal net profit to invesitment cost, This is o method that
employs the normal accouniting and buigeting technigques o measure the profits expected
to result from a new investment,

In order to explain the ARR method let us consider the following practical case
(Table 1) regarding an invesitment in a boat that is expected to last for four Fears,



Table 1

Calculation of accounting rate of return
(in shillings)

Boat A

Year O Year 1 Yooy 2 Tear 3 Jear 4
Investment cost 10 000 = o s -
Gash revenues = 9 000 9 000 9 000 9 000
Cash outlays o 5 0600 5 000 5 000 5 000
Depreciation = 2 500 2 500 2 500 2 500
Het profit o 1 500 1 500 1 500 1 500

iz the average ﬁnmﬁgl net profit is 8h, 1 500 and the investment cost is Sh, 10 000
the accounting rate of retuwrn for boat 4 is 15%

The ARR method is applied withouwt difficuliy =md is readily undersitood by pecple used
$o handling asccownting data, It iz widely used by banking psople amd busminsesmen. Frow
a theoretical point of view, however, ARR suffers from at least two important disadvantages,

1, It falls to take the duration of the investments inic propsr consideration.
2o It does viot take proper sccownt of the time valuve of money.

With regard %o the first objeciion, an investment that yields, for example, 15%
for four yesrs wmay osbtensibly be considered superior to another investment thet yields
14% for ten years, The second objection is particularly serious when a comparison is
mads betwsen projects that have s varying cash flow pattsrn. 4 project for which the
major parts of the profits asrise at the end of the service period may wrongly be
congidersd supsrior o a project where the profits, on balance, come much earlier,

One effect of the ARR method's failure to take the time factor inbe consideration
is that one nmust be coubious when cowparing ARR rate with the costs of financing the
investment, PFor example, the fact that the average net profit of a project is 15%
of the capital invested does not necessarily mean that one cau borrow all the capitel
needed o cover invemtment cost at 15% and just break even,

Fo sum vp the discussion on the ABR method, one may say that it is s gquick and
gimple way of finding out whether an investment is profitable or not {(which answers the
firet question in the "Problem” section) bul for ranking purpvoses it is a matisfactory
measure only when the duration and the cash flow pattern of the various possible cheoices
ave similar,

PRESENT VALUE INDEX

The obher evaluation tool whieh will be discussed is the mo=called present value
index (here called PVI) which is the ratio of present value of future cash flow o
investment cost, This $ool iz wore complicated than the ARR and 1% may therefore be
uesful to explain briefly its components, mome of which have already bheen mentioned,

(1) Estimated service life

In order to calounlate Tulure benefits and costs of & project one needs to know
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how long it will last., In the case of fishing boails one may arrive at a fairly good idea of
the estimated life by looking at fisheries of similar characier., However, one should also
pay attention to the specific conditione facing the particular hoszb invesiment, For
instance, inadequate opportunities for maintenance and repsir are likely to reduce the
gervice life, If ome expects that the boat in gquestion will be replaced before it has
become unserviceable, this should also be taken into comsideration, The sales value
received at the end of the estimated service life is usually called residuval value,

(2) Investment cash flow

The outlays and the revenues that are measurable in monetary units and that are
asgociated with a particular investment may well be illustraeted in a so=called cash
Tlow diagram, Let us consider the previcus case of boal A again.

Pable 2
Shillings
Inflow
R
4 000 4 Q00 4 000 A 000
Outflow
10 ¢00
Year 0 1 2 3 4

The negative columm in yesr O represents the invesitment cost of the fishing boat.
Bach positive columm represents an amnual net cash flow, the differencebetween the
yearly cash revenues and the yearly cash outlays. I should be noted that “amnusl net
cash flow" is larger than "net profit® shown in Table 1, The differenceis made wup by
"depreciation’, which elthough being a2 cost in the bookkeeping semse, does not represent
an zotual casbh oublay.

(3) Prement value concept

As has already been indicated, according to the ARR method, time has no money
value, i.8,, one shilling obtained in year 1 is equal %o ome shilling in yesar 4.
According to the FPVI method which is based on the concept of the present valus, one
shilling some time in the future is worth less then one shilling today, 'The basic
reasgon wderlying the pregent value concept is that money has an sayningcapécity. The
sarning capacity veries sccording to how the money is used, loney may be deposited
with banks, loaned, used %o buy shares, etc., In most cases the owner of the money
expects to receive a return (e.g. in the form of interest or dividends) varying with
+he time that he does not digpose of the money.
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{4) Appropriate rate of interest

Iin order to calculazte the present value of money to be received in the future, it is
necensary to determine the “appropriate rate of interest® (rere called ARI), This is
not o fixed common rate but is rather a subjective rate that will vary with the circum-
gtances wider which an invesitment is plammed, One may say that if the investor borrows
mogt of the money for investing in, for example, & bost, them the ARI should not be lower
than the interest he has to pay on the loan. If the investor is planning %o use his own
capital, the SRI should not be lower than what his money could earn in alternative uses
{"opportunity costs®) with about the same risk involved.

{5) Discounting of fubure cash £lows

The procedure that is used %o caloulate the present value of future amounts of
money is called discounting, Let us assume that we want to discount sh, 100 that we
expect to receive in two years from now, Let us also assume that ARI is 10%; To solve
this problem of converting future values 4o present values it is convenisnt to start
out with the relationship between present and fubure values as is done in Table 3.

Table 3

Relaticnship between present and future values
{in shillings)

Year O Yeayr 1 Tear 2
{&:) 4 ms——— 1,10 % 3 021
() 1< 1,21
(e) y : ~
0,826 T3 e
(a) 83 et 00 x 0,826 100

I% can be seen {a) that in two years the value of sh, 1 will grow to sh. 1,21 which,
in addition to bwo years inberest on the original capital, includes interest on the interest
accumulated affter the first year, Thus, sh. 1.21 receivable in two years time will have a
present value of she 1/1.21 which equals sh, 0,83 (o). The present value of sh. 100
receivable in two years will be sh, 83 {d), It should be pointed out that the discountbing
procedure only talkes into account the time value of money. It does not take into account
inflationary trends in money values,

The way of discounting fubure values presented in Teble 3 is rather tedious and is
therefore not widely used, In practice the present value factor {0,826 in the example )
cen be found in discount tables that have been prepared for various combinations of
interest rates and time periods, In Avmex 1 the present value factors for interest rates
up to 30% for periods up to 15 years are shown, It cen be seen that at 10% interest the
present value of sh, 1 obtained in ten years (a "normal® service pericd for s fighing
boat) is only she 0.39. This shows how impordent it is that the fishing boat = or any
other investment - is operating efficlently in the early years.

(6) Practical applicaiion

We can now return to the data in Table 1 and see how the present valué index method
may be applied, The ecalculations are shown in the following Table 4,
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Table 4

Calculation of present walue index
(in shillings)

Present value factor

Boat 4 V Cash flow (a_6% rate of interest) Present value
Year O = 10 000
(investment cost)

Year 1 4 000 0,94 3 760
Year 2 4 000 0,89 3 560
Year 3 4 000 084 3 360
Year 4 4 GO0 079 3160
Total Year 1 = Vesr 4 13 840

13 840

75000 = 138

Pregent value indsx =

In Teble 4 the various cash flows have been given a common denomivebor, i.e., the
value of money in Tear O, through bthe dimcounting procedurs., The Teble shows that the
present value of the fubuve cash flows is grester than the cost of the investment and
that, therefore, the present value index is gresber than wnity, 1.0. This indicates thatb
the particular investuwent is profitable even if all the capital needed iz bhovreowed at
6% interest, In fact, the present value index 1,38 in the example indicates that the
investment is profitable st wuch higher rates of imterest., By trial and ervor it may be
found that at about 22% rate of inberest the index will be 1,00, This rate, for which
the present value of fubure rebwms iz egual to the investment, is called "internal rate
of return’,

We have sesn that the present value index wmey be used to find out whether an invesie
ment is profiteble or not., The mein adventage of the this method in comparison with mosd
other methods (including the "internal rate of return® method) is, however, that it is
immediately suitsble for renking different invesbtwment propowmals, This means that if
more than one project has a present value index over 1.0 the project with the highewmt
index should be chosen before the others,

COMPARTSON BETWEEN ABR AND PVI

In Table 5 another investment (boat B) cosding sh. 50 000 is presenmted, Poth
PVI and AHR are calculated, The estimated servies 1life for boat B is ten ysars, JIu
year 4 there ig a drop in the cash Tlow due to en assumed mejor repsiv. From year 5
to year 10 the efficiency is sssumed to fall off successively., The residual value of
the boat is supposed %o be gh, 10 000, '
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Table 5

Comparigon between ARR and FVI

Pregent value index Accounting
Fropent valus factor rate of yeturn
Boat B Cagh £low (at 6% interest) Present value Het Profit
Year O = 50 000
(investment coat)

Year 12 000 0.94 11 280 8 0009/
Year 2 12 Q00 0,89 10 680 8 000
Year 3 12 000 0.84 10 080 8 000
Year 4 7 000 0.79 5 530 3 000
Yoar 5 12 000 0675 g 000 8 000
Yeap 6 10 000 0,71 T 100 & OGO
Yoar 7 8 000 067 5 360 4 000
Year 8 6 000 0,63 3 780 2 000
Yeor G 4 000 0.59 2 360 e
Yeay 10 12 000 0,56 6 720 w 2 000

{10 000 residual vaelus) , . B
Hobal Year 1 « Year 10 70 890 45 00
bversge annugl net profit ‘ 4 500
Pragent value index = 5(««%%%}}% w 1,42
Loosounting rate of return = t*g%m%g% w 9%
{Imbernzl rate of peburn = 'gb‘g;;_‘;

&/ Cesh flow 12 000 lese swnusl depreciztion 4 000 g‘r’ 05000 :;Om DOO%

From Tables 4 and 5 1% cen be seen that both boat 4 and boat B are profitable
investwents if the cost of capital is 6% Wben it comes to ranking the two boats the
aeconnting rate of vebwn (end algo the intermal rate of return) indicates that boat 4
(15%) is a more favoureble investment than bost B (9%). The present value index, however,
auows that boat B is somewhet more profitable than voat A (1,42 againat 1.38)e 'This
ference in renking arises, as already wentioned, because duration and $he pattern of tha
Tuture casn flows ave teken into sccownt under fthe PVI wethod, 48 the basic sssunptions
of the present value index undoubtedly sre more realistic then those of the accounting
vete of return, bozt ¥ should be preferred 40 boat A. Since the invesiment cost for
boat B is five times greater than that for boat A, an investment in boat B should be

compared with five boats of type AL/, The nei present value (present value of future
cagh flowe less iluvestment oost) for boat B is sh. 20 890 and for five boats of
4ype A is sh, 19 200 {5 x 3 B40),

; 5 2 re o . o . .
1/ hssuming that we went Yo meximles the rotwn from o given amovart of capital (in %his
cage at least sh. 50 000 - the cost of the most expensive slternative)
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CASH FIOW ESTIMATES FOR FISHING BOATS

So far, the examples that have been used have been based upon given cash flows, In
practice, one of the most difficult parts in invesitment analysis is in calculating the cash
flows themselves, Some of the factors that influence the determimation of cash {lows for
fighing boats will be described below,

(1) Invesiment cost

In the case of fishing boats the concept of investment cost is falrly clear,
Practically all outlays of invesiment type are made before the start of the operations,
The total amount of the invesiment oubtlays will depend upon a number of techmnical factors
of which the size (in gross tons, cubic metres or some other measure) and engine power are
likely %o be the most imporbant ones, Other determinants are deck equipment such as winches
and fish finding instruments such as echosounders, The gear cosbs may often be expresased
ag a function of boat smize or engine power,

(2) Annual revenues

Avmual revenwes from a fishing operation will depend upon the composition of species
end cabeh volume, and ex-vessel price of eachspecies, Fishing differs from mogt other
indugtrial sctivities in the sense that output is very wpredictable, An investor in
fighing boate will ofben have 4o rely on rough estimates reparding fubure abundance of Fish,
The degree of competition Frowm other boats may be hard to foveses, Wevertheless, in mosi
fisheries the oubtput will depend %o a feirly large extent on the type and size of the boat
(and the gear) - factors which may be influenced by the investor., In existing fisheries
and for existing boats; Tairly good ca%mh/beat relationships may be determined on the
bapis of availsble cateh statistics, For new figheries or new gear, howsver, a grealt deal
of uncertainty will remain,

(3) Annual operating outlays

Armual operating outlays are generally wore easily foremeen than the revenves,
Crew shares, which are usually the biggest single operabing owilay, may ofben be
projected ag a ceriain percenitage on the esbimated sales revenues, Cowuts of provisions
may be expressed ag a function of crew size and time out of port, Fusl costs are
dependent upon engine power and time spent fishing (including steaming)., According %o
empirical shudies, inswrance costs and vepair costs tend to vary with the capital cosis,
The laitter costs tend to increese with the age of the fishing cralt (Green, 19653
Progkie, 1963), As has alrveady been indicated, anmnual depreciation and interest on own
capital do not represent oublays for the investor and should therefore not be includsd
in the annusl cawb flow estimates,

OPTIMUM FISHING BOAT

In the following it will be shown how changes in ons of the technical varisbles of
a fishing boat may affect the cash Fflow projections, It will also be indicated how the
deseribed evalustion methods may bs used to find the optimum cowbinstion of warious
technical varisbles, i.e., %o find the snswers %o questions 2{(a) %o (d) mentioned in
Introduction.

let us sssume that we want to lmow what engine power is most economical for a
certain size of drawler in Leke Vietoria. Let us also assume that a trawlér (A),
which ig about 12 m long and which has a 90 hp engine, cosis sh, 140 000 and hes an
anmual cash flow of sh, 25 000. The esgtimated cash flow i® based upon a catch rate of
200 kg/n trawling,
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For two other vemsels of the same length, onme (B) with a 180 hp engine and

ther (€) with a 45 bp engine, the catch rates heve been estimated at 280 kg and
X kgy% regpectively. In Annex 2 the cash flow breaskdown of each vesmsel iz shown.
It can be seen that apart from fish revenues, orew share and ice costs, which are sssumed
o vary with the cabeh volume, initial boat costs and fuel costs are the main differing
cagh flow items for the three boals, Regarding profitability, i} can be seenm that the
renking is the same (fizst 4, second B and third C) for the three different investment
vriteria used, In Amnmex 3 the PVI for the three boats has been plotied in = diagram.
The curve combining the three points indica that - under the given assumptions - the
optimun size of the engine i around 120 h ®

In the above case it was assumed that the mize of +the boabs was the same for
ines varying between 45 and 180 hp, This assumpbion is probably not very realistic.
practics there is uwswally a corvelation between the $two variables, i.e., when ths
ne power is reduced boawt size will be smeller and vies versa., Changes in overall
size and in engine power maey be combined with changes in other variasbles, as for
nple hold capacity, fuel capacity, size of gesr and size of deck equipment, In order
rvaulate a large number of theoretical investment possibilities, the use of computers
may be reguired, At the end of this paper are listed a few studies concerned with computer
teme for the optimization of fishing boats  (Doust, FAQ, 1965; Bngvall and Bogaterbn, FAO,
19693 Haywood, FAOD,1969),

poct

ACCOUNTING FOR RISK AND UNCERTAINTY

ALl investmenis are to some exbent subject to the elements of risk and uncertainty.
Por investmenits where costbe and revenues ave specified in size and $ime wnder condractual
ements the wnknewns may be reduced 4o & minimom. For fishing boat investments the
b ooutflows, particularly the investment cost, can generally be predicted with & fair
ree of certainty. The inflows, howsver, ave highly wapredictable,

There are diifferent ways of ooy ith risks and uwmcertainty in investment analysis,
One way is to use a eriterion (e.g, "pay-~back period") which favours fast recovery of
invested caplial. Anothsr way is 4o make “pewmsimlsiic” estimstes of each revenue item
and "optimistic!, i.e., inflated; egtimates of sach cost item. BLill another way, which is
“avoured in this paper, ig to make the estimales as Yvrealisbic! as possible for the
leulation of the present value {(or the average net profit in the case of the ARR method)
. leave the risk and wmeerteluty to the Pinsl enslysis of the invesiment, Here dwo
erent tochnigues of meapuring the "sensitivityY of investmenis to changes in various
ables will be described,

it

1) Internal rate of return

The "internal rate of weturn® (IRR) hes already been dsscribed as the rate at which
the present value of fubure cash flows equals the cost (at present) of the investment,
As |

haeg been seen ivom the examples given, s good way to find out how much "elbow room®

ré ig in an iuvestwent proposal, iz fo compsre the IRR rate with the cost of capital
Iy as in the came of Table 5, effer a reslistic caleulation of ths cash flow, =«
voat appears to have an THR of 16% and the cost of capital is 6%, one would have a Tairly
good margin for unexpacted events,

Although it is a good weasure for comparing single ifym@tm@m@@ with the costs of
capital, IRR i not considéred idesl for ranking purpose 2 « That is why PVI is preferved

1/ It should be emphasized that although some of the cost and carnings data are based on a
preliminary investment proposal by the UNDP{8F)Lake Vietorie Figheriss Research Project,
the data are not intended to vepresent actusl conditions but are merely hypothetical

. assunplions by the author to demonsirate a technigue.

2/ The main objections being that it is net reslistic o assume thet fubwre cash flows

cen continuously be reinvested at the THR rate (Savage, 1967).
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to IRR a8 » measure for determining the desirability of fishing boat invesitmenis, One
practical disadvantage of the IRER method is the rather tedious trial and error procedure
needed 1o arrive at the exact rate, As a practical rule-of-thumb meagure = for inveghe
ments with fairly even cash flow patterns - the THR rate can be estimated to be about 50%
higher than the ARR raie (see Tables 4 and 5),

(2) Break=even analysis

Another way of finding out how much room an invesiment may have to cownier unexpecied
events is by application of {the so~called brasak-even analysis. Instead of trying to
quantify in money terms the risk embodied in, for example, the fish revenue factor, the
potential invesior mey ask the gquestions what is the minimum catch needed, other Factors
vnchanged, for a given fishing boat to break even? Or if the price of fish is considersd
the factor most in doubt, the investor mey ask what is the minimum price needed, with the
given catch rate, cost of capital, crew share, 8tc., not %o incur a loss? After having
calculated the various minimum values the investor will generally be in o pogition to
judge whether the "safety margin® (the difference between the assumed realistic catoh and
the minimum catch) is large enough 4o make the investment worthwhile.

In the case of the boate presented in Ammex 2 it can be seen that the safety mavgine
with respect to the celch rates are not very large. For boat €, which shows a negative
PVI, there is of course no mergin at all. For boat &, il im founé thai the mavgin is only
10 kg/h (200 kg vs, 190 kg) and for boat B it is even less, The wargin may be found by
trial and error calculations, It may also be found directly via the caleulation of the
required reduction in axmual cash flowl/ which will move PVT %o 1.0,

In virgin fisheries where catch sitatistics are not available, the breake-swven techunigue
may be usged to got a "reference frame¥ for the decision on what fighing boate should be
employed initially, Provided that veasonsble estimaten of invesiment cost, operating costs
and price of figh can be made; & caloulation of the minimwm catches needed %o brealk even
(or %o arrive at a certain rate of return) for a number of hypothetical fishing boats may
give some useful indication ag o the most economical type and silze of vessel, With such
calculations and with comparisons with similar Tisheries from other regiong, it should at
least be possible to point oubt those types and sizes of boats thet ave momt ulikely %o bs
good investmenta,

EVALUATION FROM THE NATIOWAL BCONOMIC FOINT OF VIEW

The previous discussion has been concerned with evalustion methods applicable %o
commercial entrepreneurs. In view of the fact that in meny counitries a large poption of
the investments in fisheries are made by the public, it hes been conpidered appropriaie
to include in this paper also a brief dimcussion on the evaluation of public invesgtmente,
Since a government must seek to avoid mis-allocation of the mcarce capital regources,; it
has to have appropriate tools for investment amalysis, One tool which is widely uweed
among government bodies, is the so=called benefit/cost ratio

{mzsamt velie of, sedh ;§£%§2$B§ walch 18 very similsr %o the presemt velue index

(pregent value of net cash flows)
(initial investment comt )
lic evaluation needs fo cover more aspects than o commercial evalustion of the mame Type
of’ project, PFurthermore, for certain b@nefiﬁ/bost items, the two methods of svaluation
may employ different measures,

described previously In general,; one may say that a pube

185 000 = 140 000

T30 = sh, 6 000

1/ For boat A:




X//B = 10 =

(1) ‘"Direct" effects

in a2 public evaluation of an investment, the best way is to start oubt with the so-
called direct benefits and costs which are easy o quantify., For fishing boal invest-
wmenks, these benefits and costs would probably coincide to a large extent with those of s
private entrepreneur, For such items as costs of boat, gear and fuel which may beszybject
%o taxation, the public costs are, howsver, likely to be less than commercial cost Y,
The pricing of labour may alwo posge some problems in a public evaluation, Many economisis
argue that for areas with wide unemployment the true costs ("opportunity costs") of labour
to the economy as a whole are smaller then the actual wages paid in the market (Bryce, 1960)o

In a commercial investment calcoulation it is often implied that the public will provide
certain services ("infrastructure") free of charge or ai low charges., In the fishing sector
such services may include harbours and various related shore facilities (such as wharfs, ice
plants and auction halls), If public funds are to be invested in fishing boats and if these
boats require additionsl iuvestments in shore facilities, the latter costs also have to be
included in the benefit/cost snalysis,

(2} "Indirect® effects

Often some of the mogt significant effects resulting from a project, especially
in the long rwm, are difficulit 4o meassure in money terms, For this reason, a public
evaluation which only includes direct measurable benefits and cost is not a complete
avaluation, Some of the "indirect? effects of an invesiment in fisheries may include
the following.

i) Net foreign exchange effect — This iftem will be the difference between the
pogitive effect” which is the smount of foreign currency freed by import substitubion
oy increased exports and the Ynegabive effect™ which is the guantity of foreiga exchange
regulred for installing, opersiing and maintalning the project. '

ii) fThe stimulating effect on investwents = This effect may include an investment's
ability to generate savings (via profits) which may be used for new investments of a
similar type. It may also include the ability $o induce investments in related fislds,
for example, invesbments in boats way stimulate invesitments in repair yards, processing
plants, insulated trucks, ele,

iii) FEmployment effect - One way of measuring the employment effect is to calculaie
the "employmewt coefficient” which is obisined by dividing the number of persons %o be
smployed in the project by the latter's capital requirements (UN,1958), For countries
with an abundance of labour it is generally argued that projects employing many men per
wnit of capital should have higher priority than projects with few men per unit of capital,
According to this criterion a developing couwntry way be better off with many smell fighing
boats employing many fishermen $then with a few layge, highly mechanized fishing vessels,

I% should, however; be mentioned that in fisheries technological requirements often
determine the balance between labour and capital, For example, for ceritain types of
fishing one must use certain types or sizes of equipment to be able %o fish at all.

iv) Other mocial factors which may have to be taken into account are the impact on
nubrition, on health and on skill formablon. ’

It is apparent thalt public iwvestment evaluation in general gives more room for
arbitrary judgement than commercial evaluation, It is believed, however, that systematic
use of sound investment criteria such as the bemefit/cost ratio will limit the avea for
gubjective analysis and will serve asg a reasonable first approximztion in meking wise
public decisions,

i

;/ This refers t¢ those frequent cases where the loecal currency = according to the
official exchange rats « ig overvalued in relsbion $o other currencies,
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Anmnex 1
shilling receivable

Percentages

at the end of each period

Year 1

NGOOD 3 ON U d e RO e

J o S
N e O

8

9

10

11

12

13

14

15

20

25

0.99
0,98
0e97
0,96
0,95
0.94
0,93
0,92
0,91
0,91
0,90
0.89
0,88
0,87
0,86

0,98
0,96
0,94
0:92
0,91
0,89
0,87
0,85
0,84
0.82
0,80
0,79
0.7T7
0. 76
0.74

0.97
0,94
0.92
0,89
0,86
0,84
0,81
0,79
0.77
0,74
0,72
0.70
0.68
0,66
0.64

0,96
0.93
0,89
0,86
0,82
0.79
0,76
0.73
0,70
0,68
0.65
0.63
0,60
0.58
0:56

0.95
0,91
0,86
0,82
0,78
G.75
0,71
0,68
0.65
0,61
0.59
0,56
0,53
0,51
0,48

0,94
0,89
0,84
0,79
0,75
0.71
0,67
0,63
0459
0,56
0653
0,50
0.47
0.44
0,42

0,94
0,87
0,82
0,76
0,71
067
0,62
0,58
0,54
0,51
0.48
0,44
0,42
0639
0,36

0.93
0,86
0,79
0.74
0,68
0,63
0,58
0,54
0,50
0,46
0.43
0,40
0,37
0.34
0.32

0,92
0,84
0,77
0,71
0.65
0,60
0655
0,50
0.46
0,42
0.39
0,36
0633
0,30
0,28

0,91
0,83
0.75
0.68
0.62
0656
0051
0,47
0,42
0,39
0,35
0e32
0,29
0,26
0.24

0,90
0,81
0,73
0,66
0,59
0.54
0,48
0,43
0439
0,35
0,32
0,29
0,26
0,23
0.21

0,89
0,80
0,71
0,64
0657
0,51
0.45
0,40
0036
0,32
0,29
0,26
0,23
0021
0,18

0,89
0,78
0.69
0,61
0.54
0,48
0.43
0,38
0,33
0,30
0.26
.23
0,20
0,18
0,16

0,88
0.77
0,68
0.59
0,52
0,46
0,40
0,35
0,31
0,27
0,24
0,21
0,18
0,16
0.14

0,87
0,76
0,66
0,57
0,50
0,43
0,38
0.33
0,28
0.25
0,22
0.19
0,16
0.14
0,12

0,83
0,69
0.58
0048
0,40
0,34
0,28
0,23
0.19
0,16
0.14
0,11
0.09
0,08
0,07

0.80
0,64
0,51
0,41
0,33
0,26
0,21
0,17
0,13
0,11
0.09
0,07
0,06
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Ammex 2

in 1 000 shillings

Boat A
length 12 m
Engine power 90 hp
Service life 10 years
Investment cost 140
Annual cash flow
Revenues 180
i/

A 220 days x 8 hours x 200 kg/hour = 352 toms x 57 = 200
B u x 280 kg/hour = 493 " = 280
c " % 100 kg/hour = 176 " = 100
less 10% market cosis
Outlays
Crew share « 30% of revenue 54
Puel = 4,32 sh/gall ) 35
ice = 50% of catch x 140 sh/ton 25
Repair vessel = 8% on comt 19
Repair gear = 200% on cost 8
Insurance - 5% on cost 7
Administration, etc. 15 155

25
Present value factor (total for all

ten years = at 6% interest) Te40

Present value of amnusl cash flows 185 5
Pregent value index 1o
Accounting rate of return T
Internal rate of return 12%

1/ 50% Haplochromis at 250 sh/ton
50% Other at 900 sh/ton

2/ 18
?E% - 1,30

3 25 =14 gjggrecimtiop - '?J%

{1}

12 m

180 hp
10 years

170

252

76
70
35
13

2.

15

230
22

T.40
163
0,96

5%

1/3

jo

12 m

45 hp
10 years
120

90

27
18
13
10

15

A2

7440
- 30
= (0,28
- 13%
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Annex 3 = continued Lake Victoria Case
A. PROFITABILITY FOR DIFFERENT SIZES
OF ENGINES
Prasent
volue
index W . _
Optimum  size
&~ -
4 ety ~
1.0 - e
/ %S
V4 S
V4
7/
'IM ¥ T - Engine size
453 90 180 {Shp)
N
B. PROFITABILITY AT VARIOUS
CATCH RATES

Present ‘@’
volue
index

+ 1.0 .

Boagt 8

Break-even

g Catch rote
{ kg /hour)
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1« THE ROLE OF TRADITIONAL FFISHING CRAWY

SeH, SEMAKULA:

H. ODERO®

The survey cavrried oul two years ego showed that in the Leke
Tictoria region 2 400 ceunces were uzed in fisberies, It is
difficult to kmow omachly how many of theso were powered with
outboard motors becsuse gome of the boats seam on the lake
shores might have bhod engines which were storsd away. The

poor muoinbtemance of the outboard motows accounbed for a lavgo
nusber of engines being out of sotion. Infermation from the
dealers shows that over the last thyes yesra they have sold move
than 2 000 of these mobors, bubt it is quite iwpossible to ssy
how maby of thew are veplacements of worn~oubl engines. Howsven
one can rockon that in Ugewdan wabters approzimately 2 000 oan
are opereting with oubboard motors., In addibtion b0 this mwab
& largoe amouwpt of oubtboard ongines 2ould be imbeodused if peo
maintenanoce faciiities wore available and trained mochamios wepe
established at the wain fieh londing cenmbyes, On luke Tvoga,
there sre spprogimately 2 000 fishing owelt, & lepge musbor of
these are dugout cances and only aboul 20 peroent apre Latel
aanoes, Balinly Swspe-type cances or [lat-botton conoew.

On Leke George, simple-~type plapked cances awe mede; cosbing
approximgtely sh, '3”’0/ = oach, The consbrusbion of Ghess cawes
takos only twe days.

On Lake Albert, there are malinly dugowt conoes aud X
boats., A& type of Llgl=botiom bogt called"ongs Bupy
UE O,

Improved bomte have been intwroduced bub fishemusn 29ill ohick %o
their dugoul camves. Although the comsitrustion of dugouwt cauces
e laborices they may, in Yact, sposd no mongy on i, The
bradition bheve im that o wmem can obbain o bres From the
at mo comty v he goes o the Topest bogether with nmome of hip
Triends and keops them in food apd deivk duving consbrusticn,
which may take uwp o two moutha,but he dees uot spend syy cush,
This explaims why duvgout canoes ave still beiag mado.

In Ugands there s o tobal of 5 000-6 000 fishing craft sud o
large pumber are dugout canoes,

The type apd sise of fishing craft whilised in Remya iz
debermined by the type of fishing performed. In sany olaces
the Fighing gear is veyy simple aad in oparsted vevy cloze
%0 the shore, so thot sophisblosbed fishing oreft ave not
nesded. 'The simple dupowt cance doss ite job smabisfachorily
axflthe Pishersen will bs velustant bto ohange to new types of
fishing cralt.

On the Fenwye side of Lske Vichorie thers wre approsivately
4 000 fishing ovefd of which T do not thivk more thau 60 bave
been powered with oultbosrd motors. In faoh, a leavge nuwbop
bopts ere of swoh sovatrustion that it wowld be Gilficult; if
nob impoasible, to motorize thom.

these
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W, ODERO:
(continued)

FoBeNo JACKSON:

e

in Lake Naivesha, fishermen are earning more monegy than in the
ieke Tictoria region and the possibility here for motorization
ghould be good. ‘

In Leke Rudolf, fishing is in the early stages but a,f present
there ave very few motorigzed fishing oraft operating there.

On the ses coast there are approximately 50 inboard-powered
fishing ocralt,

1t is embimated that for the whole country there arve epproxi-
mately 6 000 fishing cvaft, arowd 200 of them mechaniszed.

The present type of fishing craft is only used for day fishing.
in the gillnet fishery, fast ocreft have become popular siuce
they enable the Tishermen to get out to the fishing grownds,
srich might be situwated five miles away, and back to the
fighing village in a short time, Undoubtedly, in the fubuve
there will be & need for vessels that can stey owt fishing for
mows then & day.

Hobody should uwndevestimate the efficiency of the dugoub caunoce.
The dugoub cense and the Sesse~type cance have developed inko
vary effisient fishing vessels for inshore use in this region.
Some of the dugout cances have z rether refined construction,
The bottom is thicker than the sidss at the chines which gives
it some degree of stability.

2. IMPACT OF TRAWLER DEVELOFHENT ON LAKE VICTORLA

J.A, CRUTCHFTELD:

T thivk the main polnt in My, Stoneman's paper is that development
of o fishery, in terms of efficiency end productlvity, cannob

be determined purely on the grounds of ecomomic efficiency.

The fishery depends, %o a greater or lesser exbent, on pecple.

1% involves the draining of people, the moving of people and,

in some cames, relocating whols commmities so thet any inbroe
dugtion of new bechaigques wuet somehow take these factors iubo
conpideration,

The second point which Mz, Stonemsn makes is that, while we
have a good deal of folklore, we do not have meny hard facbs
about the mociclogy of African fTishermen., Thers is slso a lavrge
gap of knowledge regerding the economics of +the various fishing
methods now being wtilized. FEven though the fishing equipment
might be very simple, this does not iwply that from an sconomic
and social point of view, this is an inefficient operation,

A third point is that in view of the incresse in population and
the higher income levels there will be an increased need for
fish which, over a period of time, might not be covered by the
available resources vhich again will lead to a rise in the
price of fish,



Jeho CRUIMCHFIELD:
(continued)

SoH, SEMAKULAS

N. ODERO:

We might be moving awey more rapidly than we realige fron
development as the sole object, toward eombrolled development
and a programme of conbrolled fishing effort which will improve
rather than decrease the efficiency of the fishing operation.

A seprious poinmt 'which bhas been raised is the effect on the
operation of the itraditiomal inshore fishery due to the inbro-
dustion of bigger travliers on Leke Victoris. The guestion isg
how wan we provide am increased suwpply of protein food with
minimal disruption to the psople whose livelihood depenis on
the traditional fishery? The most important problem %o solve
is the marketing of the fish from these trawlers wbich ghould
be done in such & way that it creates minimal interference with
the exigting market of the small boat Tishermen, It is wy
opinion that this problem can be solved,

The major 4ifficuldy lies in the fact that these trawlers will
require landing and markebing facilities which will imvolve g
large amount of imvestmewbt, probably by the government concernsd
in cooperation with pwrivate induwsitwy.

I think there ig room for ingtitubtlonsl research iwnto the
marketing of Haplochromis, which can be couverted imto fish
meal op other procesged producsts., Thisz is probebly the largest
single problem Pacing the development of the Tishery on Lake
Tictoria,

My own cownbyy and & nupber of cowmbries with which I an

familiay heve sulfered comstanily avdl combinus bto suffer from
attempte to develop on a netional besis a Pishery in imbtervstlonal
wabers, The problems, but also the opporbuwmities, ave very greas
heve in Bast Africa. We are now begimning 4o take the firset sieps
toward full development of the waters of Lake Victoria, It seems
to me that if the projest to develop this Tishery is going to
suosceed it will have to be & wultilabteral project.

Trawl Tishery does not coubradict the traditional cance fishewy
gince the sale of fish will be carpied out on two different
markets. I do not believe that the semwe fisherman will develop
into a trewl Lishermani vather, ws have to train & vowpletely

new type of fishermen to opervate the bigger and wore sophisticaied
boats,

If the new treviers ave golng bo dwmp a large amouwnt of fish
on the same mevkets asg the treditiomsl fishermen, it is
wmdovbtedly going $o influence the price of the fish and the
life of the traditiomal Pishermen. The spesies caught by bhe
new trawlers will also be the same ag thoss caught in the
gillnet fishery,vuch ez Tilaple, Heplochwromis and Clarias, so
that there is bound %o be some imterserence between the

. existing gillnet fishery and the new trawl fishery,
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P,BoNe JACKSON:

J.ho CRUPCHFIELD:

P.BoHo JACKSON:

and Clariss. Our present plan is to propose s winimum

Trewl Tishing will probably not be dome by the traditional fisher—
men, I can see a possible problemarising when the trdwl fishexy
gets started, The gillnets of the traditionel fishermen ave - -
normally not very well marked, There might be a smsll shick oF
something at the emd of the net which ig not visible from any
digtance; and trawlers, even though they ity to avoid these
gillnets, might secidenbally run inbto them, The shallower grouwnds
are rich in Tilapie so there is a templation for the itrawler io go
on the same growyls which are now fished by the traditiomnal
Tighermen, What do we do? We must haxvest the resources of this
lake with the new travlers and, at the same time, we must causs

ag little barm as possible to the inshore fishermen, One wey is
4o prohibit trewling in shellow wabter,; and this might be the best
way. On the other hand, humsn peture being what it is, there is
a tempbtation for the trawl skipper operating say in the viecinity
of the Sesge Islands to Fish in the shallower waters wbhen he
knows that there is 1ittle risk of belng caught, This is the
problem we are faved with: how can we get the maximum amowst of
fish out of this lake and get proteims to the population without
gericusly wpsebtivg in any way the traditiousl fishermen?

Wobody wishes to imbroduce a highly efficient fishing method that
will wreck the grounds of the smell fishermen or seriously depress
the price of fish on the market. It is very easy to slip from
this into a fishery policy +hat tries to meximize the nmumber of
people thal can be gupportsd on the fishery, endangering in the
long run the tobal cowbribubtion the fishery ecan mske to the
counbry's econowy. I thivk it ie very easy to take a legitimate
concern about the traditional fishermen and turn it into &
prohibition of any real economic progress.

One carnob load all the problems of ecomomic development on o
the Pishery itself, Soconer or leter one will get a drain of

what iz pow wonbiliged laebour in the loeal Tishery into more
profitable cceupations. To a large extent the heslth and welfare
of the local fishery is gearved %to the economic development of the
country as a whole.

I would like %o ask ¥Wr., P.B.N. Jackeon the question which is
intimately tied wp with the problem of the traditionsl fishermen
versus the new industrial fisherys what has been the result of
the investigation ocsrried oub bty the Lake Vichtorie Pisherdes
Rewearch Project in this field?

Our investigations show that there awxe very lavrge resources of
fish in Leke Victoria swhich are not sufficiently @xploited,
However; o large amownt of this is Heplochromis, The Haplochromis
is moetly oaught by @ trawl in depths of around 20 me “The mcst
valusble £igh ocaught by the inshore fishermen is the Tilapias,
which is rarely caught in water deeper than 6-7 m, A%t 2 depth

of 20 my the travl catches other gpesies of fish like Bagrus

depth of 20 m for the trawlers and they will then mainly catch
Heplochronis and not interfere with the Tilepia fishexy of the




P.B.No JACKSON:
(continued)

4P, G, HOLNESSs

Do MUKIBIg

Julse CRUTCHFIELD:

3 AW TR
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local fishermen, It is estimated thalt at the presendt time there
is & standing stock of abowt 18 000 tous of Tilapis in Lake
Victoria, These travlers must be felrly big v le operabing
from well equipped shore bases and their catch of Haplochrouis
may probably madnly be comverbed imbo fish mesl.

At fthe present time, Bast Afvican sowbvries are importing fish
meal for livestock Feeding apd a local profuction of fish meal
will save valuwable foveign exchange. The project we have in
mind will consist of cresbing travier Flewts and the regulred
shore facilities, These shore facilities can, of vourse, also
be ubiliged by the smell bosts. This will be z completely
different type of operation compaveld with the ezisting cance
Pigheory which land thelr cabches ou open besches. Furbhermore,
the btrevlers will wiilize resoupces of Lake Vietoria that,at
vresent are unobbelinable by their local csuves, The inbterference
betwesn these two types of fishing should, thepefore, be minimal.

The new trawl fishery will bave o be dons the whole yaay rowd
and the crew om these bosbs will have to be full-time fishermen,
A large part of the traditional fisbhermen swe only doing fishing
part of the yesr and they heve to teke care of theliy crops and
their property for the rest of the year, For s long time to some,
this situstion will pewsizt simply becauses we cennot cvmstruct
Tigh landing fecilities in every village along the coasb.

1 do nob think thet there will be awy likelihood of a ool
betwesn the fish markeled by the locsl fisbovmen and b
worketed by the trawlers. The man opersting the brawlers will
not be interested in selling the fish oun the spoty he will
organize trapeport and bring it, for emwple, from Musaka to

Rampaiz, o even to the Conge while the simple fisherman will
as he has alweys doune, ©ell his fish on landing bto the fis igers,

While taking iwbo ascsoumd s 3 peroent yesrly increase in the
population, even if we visuwalize no real incpesse in the income
er gaput it does wnot ltake meny yeers before the need for fish
18 increased two op three times more than the presewt level,
There is mo Toresessble poseibility of over-production of fish
in the Bast &fvican eownbrien, On the conbrary, I think even
in our lifebtime we will see considerable importe of fish,

HESH TRADIPIONAY, CRAFT AWD TRAWIERS

T B, ENOSTROM:

I have two guestionns

(1) Are there any alternatives babween the traditional cance
Pishery and the trawl Lishery?

(2) 1Is it possible te give the traditional fishefmen compensabion
in the form of a ovedit scheme that will allow hiw %o
godernizge his sgulpment?
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A.8, OBURU: (nthe coast of Howbasa, e¢xperimewts have been carried out with
o small boat eguipped with & 12 hp inboard diesel engime and.
fitted out for trawling., These experiments hsve been conducted
by & Japanese fisherman awd the resulis are encouraging. UWhat-
ever new type of Ffishing boat oy new fishing gesr is imtroduced,
it is imporbant to clerify the economic aspects before inbroduscing
it to the Pishermen, We have to know the possible improvements
that can be made with new types of gear and bosts and then
balence these against the possible social conseguenses,

Jshe CRUTCHFIELDS There ig one poinmt that has been previously membioned im the
dimcussions specificelly in commexion with bigger vessels awnd
trawling, and T thisk it alse epplies to the inshore Tishewy,
that is, the changing matuve of the meyket. There will be an
incressing warket for fast boats which can wove ayound repidly
and meet the need for fresh fish.

GoCo TAIT: Yor an inbermediete fishivg boabt, it might be Alffioult %o
inbroduce syy fishing method other than gillnetting which im
being wbiliged at the present time. However, on the other haund,
it should be poseible to incresse the catch even further by
improving on the type of gillnets whbilized by the local fishewrmen,
I thivk this iz an eves which is worth more experimental awnd
exbvension work,

Joh. CRUPCHFIELDg . The success of the ELasbalegs boat on leake Albert might possibly
be explained by the faot thet this boat mekes 1t possible fo
handle o larger smownt of pilluets than in the freditional Sesse
CEnOeE,

B8, KANYIEB: 48 we are byying to develoy the Tishing industry there will be g
need for more compebtitive Tlishermen ard we wight need 2 man who
was not born in a fishing village znd brought up doing Tishing,
but more an ilnvestor type; & man who iz able to leosbe o business
opporbunity snd can jvdge whether it ip worth while iwnwvesting his
money. The two small btrewlers vwhich we have developed, the 32 £%
HMULULY and the WUVULE have been seen in veariouvs pawvts of lLake
Victorie and have cawsed grest interest, We have had psople
soming to our office seling Tor information aboub these bogba and
wanbing o ilavest thelr money with or without a subsidy. The
local Tishermen will be conbent with thelr bosts cosbting she 400
500 bub the new men lwwesting in the travliers will come fzom a
sompletely different backerovwsd with sulficient Pinancial resources.

Sel. SEMAKULA: In Ugsnda, we have & system which psemits the traeditionsl fisherw
men to obiain vessels and eguipment with 2 onethird subsidy from
the Government and we iwbend Yo egiablizh s similar syeten fow
aesigting the teawl Tishery. They will get the Govemyment's
gupport whether they avre working inshopve or offshors.
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There ig o big step wp in iluvesbment, going from a Sesgse canve,
costing sh, 400=500 and possibly egquipped with an oultboard engine
costing sho, 3000, to an inboard-powered boat, say around 25 ',
with & 78 hp engine cosiing around sh, 12 000, It should be
evident that the latter boat comnot fish with the same emoumt of
gear as the Sesse ocanve, It will simply not be possible to sover
the increased cost of the new boat withoub insreasing considerably
the eatches by wiilising a greater quantity of fishing gear or
more efficient gear. The introduction of new boat 1types here in
East Africs must be linked with the introdustion of newer ov
better fishing gear. There have been many cases where a new bype
of fighing boat has been intrvoduced, which was cousiderably more
expensive than the leoeal type of boat without, at the same time,
irvestigating what type of gear the new boat had to ubilize in
order to cabeh enough fish to cover the incressed costs.

There is & denger of generalisabion regarding the bad scopomlc
status of the inshore fishermen, There ave aress in Ugends, for
exswple Lake Albert, where the inshore fisherman hes an income
which iz suwperior to obher groups in the same community. Theae
people have been able to create impressive inoreases in the [ish
production which in the case of Eagt Africa is three-fold., Hosd
of this incvesse in production hss been enbively Tivenced by the
fishermen thempelves. Cance fighery and ineffieient lishery are
definitely two diffepent things.

4. EXFERIENCE FROM OTHER COURIRIES

¥o FUJINAMI:

The Japanese fishing industry had 400 000 wpowered fishing
vessels half a conbury ago., Now there is the sawe number of
vesgels but balf of them sre powsred. This ig o tremendous
nunber compared with the fighing vessels owned by Bupopean
countriss,

It the total catoh of the Jepanese Lishing induvsiry is divided
by the mumber of vessels we will get a vexry low figure and from
that standpoint the Jupsnese fishing industry iz not necesserdly
efficient, Por & long tine the Japanese Covermment wes faced
with o socisl problem concerning the small fishermen, From a
purely production poimt of view mowht of the ocossbael fisherusn
wepe probebly net reguired but these fishermen had no other memns
of subsistence, Regulatione weve, therefore, introdused to
probect the smallescale fighermen and, Tor ezaaple, the use of
otter boards has been forbidden on $he Iinshore trawleprs because
they are too efficlent, Big trawiers sre kept oubt of scoasital
wobors and to suforse thess regwlaticons the (Qovernment has more
than 100 patrol boais, ‘

Porbumntely, the coasbal fishermen have s different warket Iyom
the high-sess {ighernen, The mg wh  aomuel consumpiion of
fish in Japan is 70O kg and fresh Tfish is preferpdd and, there
fore, fish brovght in by the inshore fishing boats is wery much
appreciated, This iz why coastal fishermen can still survive in
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competition with deep-sapfishermen. The UGovermment encouraged

the expansion of the deep-ses fishery by giving o svbsidy to
owners of boats over a cevbain size built ascording to Covernmewns
regulations, How the deep-ses Fishing flests are facing trouble
because of insreasing labour costs apd restricted aveas of fishing,
wbile the coustal Pishing fleet is still operating profitably.

In Ceylon o mechanised fishexy bhas developed, parelle)l to the
treditional canve fishery, over the lagt 10 years, The meshanised
bogls have left the grouwrde that are Fished by the traditional
boats and are fighipng furbther offshore, so the small=sosle Tighe
man is #till swviving while, at the same timey the owners of the
wechanized boats are Pecoming @ore ProuperowWs,

In Higerie we haove an ezesple of & w»eally spectacswlar developmend
in o Tishery, partly sponsored by produciion by Higerian vessels
and parbly by imporbed frogen fish, which has gone from something
like 300 bods in 963 to around 40 000 tons in o meitier of 48
yeays. The Figh iz wmoved divectly from the cold stores in the
mpjor receiving areas uwp couwntyy o ralyigereted stores for dige
tribublon on the losal wavket, AV the sawe bime as this develops
ment wes going on the price of ¥ish from the inshore Fishewy
copiinued to rise ot o very sgtislactory walbe. I thiuk that much
the sawme thing hes happened in Ghawne., The markebs were so shrong
that thay could ebgorb the fish both fvom the inshore fishermen
and Deowm the long=disteves freeger trowlers,

D¢ ECOROMIC AMALYSTS AWD PIIOT FROJBOTS

#o GULBRANDSEN:

Dorvomie anzlyses might seen dyy erd winteresting to laymen,

Ae a naval arebitest working in the small bout field for z

wupver of yesys I bave become convinced thed the tyve of economic
enalyses ag sresented in the paper by Hr. Bugstrdsm will become
wore and more isporbeut in the fuluwre. UWe can design a beaubiful
Tighing boat, winimun vesisbance, excellemt stabilily andi 1t is

o wo upe i bhet Fishing boobt le uot mehing meney fovr its ouner.
Hr, Dogeti¥e’s popey chews how the profitability of verious slbere
netives in bozt sives can be caloulated,

However, any economic analysis depewnds on the sveilebility of
dete = you have to koow gomething ebout the eost of the boat, the
running expenses, orew expeuses and whei is wmogt important, the
expoctod catchos, In places whore one is feoed with new developw
mews these dola ave not avalleble, and it is then imperative to
otbaln dabe theough 2ilet operations befors & large-sosle oxpan-
glon of the fighing leet i ewvisaged, 0Fften several diffevent
slzes of Tishing boats will have o be bullt and tried out over
wn exbonded pepdod in oxder to obtein the required data. I

believe that in fubwee the Swo waln toole in fiehiuvg boat develop-

o mewt will be pllet projests and gconomic snalysis.
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I think you have all run into probleas with budgeting in competi-
tion with other guvernment sgenciecs and the private sector, The
Fact that you might find it difficult to Lforecast the «ffect of
fish development shouwld not prevent you from pomehow tiying %o
juetify, by economie analysis, & betbter rate of weturu pluwg ov
minug gocial comsideration than another goverument agency. The
procese is diffiovlt and complex, but it is mimply something that
has to be done if you wowbt to obtain o legitimate olain on g
restricted government budget,

In connexion with the proposal of operating pilot projects to

obtain more specific date, it is importent to wealise that a

govermment sgency is not very well adapted to these kinds of

vrojects, A pllot project mwt be rm gs closely as posaibls fo &
commeyrcial opergtlon amd a govertment sgeney with sialf on £1;
working hours awd a fixed sslexy will find it difficult o vun o
pilot project ag a privabe commercial firwm would do., Touw might
5ok
If noty the results you got owt of them might pot be applicable o
a development that wlll later have to Lo done by commescial Pims,

)

Beonowlc analysis i not only weefvl fop svaluwbing variows albers
netives before making an inwvestment. Afber & project has shawt
it will be necessary B0 provide some combrol of +the wperation
the fact that you bheve Toresd youweseld %o vub up o buliget b
the opsrations sbarbed, will maks 1% powpible Jov you to mez
the achiovement in welation to plommed values and engble you i
make correctious lu time, i¥ necasgary. You have the possibility
of having a cowbinuous fellow-up of s lmvestment,

The American tups fieet wise ¢ standard accowding vechnlan
a2 lavge womber of its veszelssond this bhas erovided the type of
data which i eszemtial $o achleve conbvol of 2 develovment, Tt
iz poseible to devolop flest scovumbing sysbews thet will give
you a fairly decsnt check on how close vour epbimstbes apo and will
indicate in which dipeobion you are heading,
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Lz far back as 1912«18, the people who lived on the shores of Lake Victoris laid the
foundation for the fighing indugitries of today. Very primitive rafts, dugouts and giitched
plank Sesse cances were used, without aid or advice from the oubside Tishing world, It
was probably this lack of contact thet build the foundation of the famous Lwvo fishermen,
who migrated to every little village on Lake Victoria and even trekked down iwbto Tanzania
to other smeller lakes,

The Lake Viectoria fishermen took with them traditions which remain Yo this day and way
take years bo change, if indeed s change ig necessary,

One of their traditions was the type of boat suitable for their kind of work = & crafd
that could be moved sagily through narrow chaunels in papyrus or thick reeds - o craft that
could be used by one men or four, so as to enable families to work in the field as well am
on the water. The cralft had to be light euough in welght do by dragged oult of the walber
by four people,

One reason why the Henys fishermen of Lake Victoria were backward in the developmend
of fishing creft was their difficuliy in obtaining suitebls timber for boabs snd the
lmow=how of cubting the few drees which were asvailable, hence the large mumbers of
dugouts which were used,

In Ugande, however, timbsr industries started st a very sarly stage, and on most of
the shoreline of the Ugands Lake Vicboria wabersm, large foresbs gave the local psople
there a great advantage in obbaining konowledge in the timber field,

This advantare became very nobticeable when the originel Sesse cance came into b
The cance was bulldy of "pit sawedy onseinch planks, stitched together with a special
fivre, and further strenghthened by seats pleced asross the structure.

Theme boats were the backbone of the Uganda fishepy and sven thoungh oubwardly
appearing flimsy and wisbtable, were good mea boals and became the traditional boat i
progregsive fishsruen.

It was from these opiginal Sesse cances that the Ugands Fighsyries Deparbment began
their campaign to improve the bhasic design without alfering the traditionsl imapge.

Bfforte to iwnbtroduce other designs, such as beach Yeobblea® and well construshed

clinker boats, esven convenitionally designed fibreglase boabs, were unsuccessful. The
main reasons for the fishermen's rejection of these new ideasn were as wnder:

i) Moo clumsy for one man to operate on his own,

ii} Ome man would be unsble o paddle such bosts with & convenbtionsl paddle,
{Oars were out of the question owing 4o the need 4o operate in weed or
narrow chamnels, )

iii) Repairs to such boats would be costly.
iv) 'They were cousidered clumsy and difficult to operate in high winds.

Bather than continue with the battle o change the fishermen®s idess snd force then
to accedt & new boat, the Sesse canos was pubt on the deawing board and & campeign was
begun to improve the basic design which the people hed already sccephed,

Sesse cemoern were made with proper frames, seabs and deslgned with a sguars stern
to take outboard engines. Local boatbuilders in Ugsnda begen to improve thelr canves
in their own way, by using nails and wetal stzipes to tuwrn thelr cralt into v more
rigid type of boal,
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It was not long before the Sesse canoe was the accepbed boat for all fishermen; their
use slowly spread down into the Kenya waters of Lake Victoria and a variation of the Sesse
canoe also came into being in Tanzania,

Later Uganda, once again with timber resources at their disposal, began properly
organized boatbuilding training courses, firstly at Kichwamba Technical School, near
Fort Portal, and eventually at Entebbe, Here the studentr were trained 4o build and
improve on the old design of Sesse canoe, and eventually these trainees left 4o begin
their own boatbuilding businesses;

The present—day Sesse cance ig of a very simple design, with good sea~keeping
qualities, easy to repair and cheap %0 buy. It requires a small outboard engine to
drive it at high speeds and can carry a load which more than meets the requirements of
the ordinary fisherman,

The average length of the Sesse is 8 m (26 £4) with a mean of 1.4 m (4 £t 8 ineh@@g
but draws only 12 em (5 inches) of water, carrying four fishermen and 25 om (10 inches
loaded., Thig camoe will also sail with the wind and can be poled very eagily.

The author, who has been invelved in the advancement of boatbuilding both in Ugande
and Kenya, recently introduced the Sesse to a local boatbuilding firm in Kenya, and they
have since produced sizteen fibreglass versions of the cance, The first seven which came
off the line weve bought by the Kenya Fisheries Department to demonstrate to fishermen
on Lake Victoria, Lake Rudolph, Leke Naivasha, Loke Baringo and at the cosst. It was
found necessary to make a few modifications to the seats, and spscial wooden rwmers were
fitted to protect the keel, The price, at present £175, compares favourably with the
present price of wooden versions; and is, in fact, lower than some,

The average weight of the fibreglass cance is only 250 kg {500 1b) making it fairly
eagy to transport, and this also ensbles the fisherman %o step down on his outboard engine
power, He can obtain a speed of over one knot per horme powsyr, and can £it anything uvp to
a 20 hp engine,

A ten-day course has been arranged in order to teach two fisheries scouts to carvy
out running repairs to fibreglass craft., The builder pointed out that it was a gimple
matter to carry out repairs on such canoes; similar repsir jobs on wooden canoces would
require the sttention of a fully trained carpenter boatbuilder,

One very important additional edvantage of the fibregless Sesse is that bullt=in
buoyancy sections under each seat have bsen incorporated in the design, making the craft
virtually unsinkable, :

This fibreglass version of the Sesse canvce is, in the author's opinion, the presente
day answer for the middle-class fisherman,

When the future of boatbuilding is to be considered, & number of factors must be placed
in order of importance:

i) Ave there always going to be adequate supplies of timber?

ii} What will be the cost of transporting such dimber?
iii} What will be the future cost of other items regquired for wooden boatbullding?
iv) What will be the labour costs?

v) What is likely %o be the average cost of repairs and meintenance of a wooden boat?
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With fibreglass boats, however; we have & virtually maintenance=free bhoat, Running
repairs are cheap and simple to carry oub, The raw materials reguired are easily
obtained, and ag markets improve will become cheaper o buy.

The greatest expense involved in fibreglass boatbuilding is the original mould, This,
however, could be easily overcome if the Govervment held moulds in stock, which could be
made readily available to any local boatbuilder who wished to take wp fibreglamss copns
struction.

At present in Kenya we have dwo companies building such boal in fibreglass, and their
products have proved very acceptable, The author has tesglied a number of these boats and
found them more than satisfactory,

A% an earlier zbage in the Kenys boatbuilding indusiry, experiments were carried ovul
in building Sesge cances from marine plywood. This was an abbempt to see how o plywood
boat would stand up ¢ rough treatment without maintenance,

The resulte of this experiment varied consgiderably. UOne boat was wmaintained snd
lagted for fhyee years; the other broke up afber six wonthse, although this was mainly
owing to local heat conditions, as average temperatures in $his part of Kenya (Lake Rudolph),
range from 279C to 500C,

These experiments were later discontinued and it was found wnsconomical Yo purchase
plywood sheets for repairs,

Kenya hag, at present, & number of firgi-classg boatbuilding yerds. There are four
sitoated on inland lakers and four serving the coastal sres, There is also a lapge boak-
builder outside Nairobi engaged in building boats for the cosst,

Boatbuilders curvently established in Kenys are sble Yo cope with present dewmands, bub
with the rapid growth of the fishing industry as a whole, the Fishevies Depariment iz well
aware of the uwrgent necessldty of draining local staff in boatbullding crafts,

To this end, a Uganda boatbuilder has been recently engeged in training s few Turkana
fishermen on Lake Rudelph to carvy oul simple repaiy work, snd & Denish volunbeer
Qarpen%er/%oa%bnild@r hag now arvived to extend this programme further. Additionel Danish
assistance will arrive shortly.

In Mombass, s great many local people are employed by the larger boatbuilding
organizations and receiving valusble training,

4 further important factopr in the training of locel peopls is the need to wge the
necessity of keeping costs of fishing boats as low as poseible and within the money bracketd
of local fishermen., As stated before, Ugands is in a fer better position then Henys, as
far as local supplies of timber sre concerned, Xenys has to ilmport her timber, and the
price natwrally incresses with the distance i% has to travel, mnd this sust sleo be Saksn
irnbo congideration, :

Another popular boat which hes been recently developed is the "Bardngo Sesse®, This
was designed specially for the fishermen on Lake Baringo, who found that the cost of the
larger Lake Victoria Sesse was beyond their pockets (BA sh. 3 500), and a smaller version;
6 m (20 %) with & beam of 1,10 m {3 £+ 8 inches) has been introducsd, This craft is
stable, and will caryvy thres men with ten 40 15 nets, It performs well with a 6 hy engine,
Similar consiruction methods are employed, i,e. 3/4=inch planks, and the cost iz BA sh, 1 900,
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Preparing fibreglass canoe for transporting
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Planning of Boatbuilding

The Kenya Fisheries Department appreciste very much the help and advice given by
FA0 on beoatbuilding and all the effort involved in the teaining of local boatbuilders,
This is a great sbep forward,

We have been approached on a number of occasions by overseas experis, shouwn new plans,
and given information on many other different bovats., This advice hae always been gratew
fully received and the plans have been extensively studied, but when it came 4o pubbing the
rlans into practice, the costs have been high, and in most cases the plans too complicated
for local boatbuilders to adapt. The entive process of introducing new craft 4o local
Tishermen takes 4ime and {act, as they will not accept a boat unless they can be convinced
that it suits their reguirements in every way and are veluctant to give up well proved
designs,

It is necessary, politicelly and economically, to encourage as many lake-shore
dwellers as possible Yo participate in the fishing industry, even in & small way., This
is essential 4o keep homes going and enable children %o be educated, ‘There will always
be the "beach® fisherman who cmanot afford, or dees not wish, to sxpand to deeper walers,
These masses must not be passed over just Ho improve & more disbant and smbitious Fishery,

The necessity of developing wntouched waters is obvious, and boats requirved For this
work will, of necessity, differ from those used by the average beach or village fisherman,
Experienced men will be required, and ideally there should be & boat for each such fishery,
whether close inshore, offshore, and even a collscbion service for distant offshore fishing,

The boat which has recently been designed for the Uganda Pisherdies Deep Water
Brploitation experiments (UGA=1) would be ideal for this purpese, and possibly nore proge
resgive fishermen could uss such a bomt, If too expensive for an individual to operabe,
1t could possible be shared by a company or group.

The author has spent considereble time with the beach boatbuilders on the shores of
Lake Victoria., These people are experts in their own line, and sghould not be overlooked.
It was interesting to see that they used cedar on the Meziws or swall dhow, and on
inspecting a craft which wam said to be thres years old, the ceder wood was found %o be in
excellent condition. Cedar was only used on the dhows ss the curves were gradusl,

A larger Maziwa, 11.5 m (38 £4) long with 2 4 m (13 £1) beam, was built with cedar
and camphor wood, The keel of the "Wutungi® (the local Sesse), was also cedsr, and the
planks were camphor,

It was exbremely interesting to watoh the way in which the plapking of the boats
was carried out, S8pecial stakes were umed with rope springs which are twisted wuntil
the vorrect angle is reached, The sesworthiness and strengbh of these locally profuscsd
craft should not be wnderestimated,

Another important aspect is the low cost of the craft which are being produced. The
cost of the big dhow is only £400, complete with sail, The smaller dhow 8.2 m (27 #)
long with a 2.4 m (8 £%) beam, is £100, and the "Mutungi Sesse" is £30,

In conclugion it is felt thet, while thers is an obvious mwed to produce new designs
of craft to cope with more complicated and sdvanced fishing gesr in order to exploit
waters further afield, we should not "bulldoze” the present modified traditional cralt
agide, as these are more than satisfying the moderate fishermen st vresent,
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A Victoria "Maziwa" (small dhow), built of cedar

Mwanza canoe
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A large "Maziwa" (dhow). Dungs landing

A typical "Mutungi" used on Lake Victoria
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Fibreglass Sesse canoe = Lake Rudolph

Fibreglass Sesse (left), with 6 hp engine,
(second left) 20 £+ Sesse canoe — Lake Baringo
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LETROIUCTION

The following "case history" will illustrate the problems involved in the selection
¢f construction material for small fishing vessels.

The UHDP Swmml Pund Pishevies Bssearch Project in Leke Victoris bes, through itwe
trawl surveyy, determined lavge stocks of Lish wnot exbtensively fished so far. The
exzploitation of this wbapped resouwres will require & sizsble lnvestment in boabs,
ghore and marketing fasilities. ALl those elements be developod together but we &m%
in this paper, coacerzsd only with the boats, which, in wagnitude of invesbtmewt, ure the
mowh lmportant.

Werk dome by the varicus meubers of the UNDP pwoject
showld setisly the following criteriss

3 debex

wd that the beawler

igmm fieh hold capseity & tons of fish, 2 btous of loe
Eogins powep
Orew

Telp duration

Siz tens of fish will require sprroximstely T.5 B and 2 toms of ioe approsiontely
3.0 =3 figh hold capacltys. The totel fish hold capauity should therefore be around
10 5ot 5 A vesssl apvroxisebely 12 v length overall will set this reguirensad.

The type and sise of bost sre thevefers fairly well defined and we ave now feced
with the problems what construstion waberial? .

There is & wide ohoice: woods siteel, Tibreglass reinforced plastic (FRP), fwpe-cement
and aluminive, Aoybody who has peyticipsted in o eimmmmm aboud %w%b&ﬁ@.mgg maberiale
knows bow coloured with subjestlive feeld 1 @ bevoms; some ®llike¥ w by
thivk that there is nothing to bast gbeel, It ism %hmm@m eppontlial to &Mm& B xw?tzm:&ml
eriterion for comparing the different mabterials, » podot take the fellowing
definitionn: the best mberisl iz the » glving the boestouwner the lowsst yuarly ecset,
expressed ang

%ﬁzﬁ@%ﬁi@m + Toterest on imitial imvestment + ¥adntenance ocomt

whion msberial bhas

Thisw crlterion io based om the sovwnption that the type of consd
no influense om the m‘mh@ & boat m&m @f WM will ontoeh oo wooh ae & bost made of FRP
ar shesly provided thet the fishing goer and eguil 5 are the same. The prefil of the
boatower will therefore depend en the dotal yesrly m@m oy expressed above.

The main problem in celoulating the yesrly costs lise in determining the sooucsls
1ifetbinme and the maintonmnos cowt of various meteriels., We sre here in an ares with vewry
1ittle dependable data awd there in therefore a lot of guesework involved, One dedeiled
investigation of operating vosts of fishing bosts on the east coast of Cansds vevesled that,
againgt expecbaticns, wooden boats bhad less seinbensnce cosles than steel bosts, This
conglugion cannot, howsver; be taken es wiversally valid. The muwwber of yesws of sssrvice
1ife awmd the yearly maintenance cowt depend en many factors, sush s workeapship of She
buildere, gquality of weterials, preventive maint s done by the crew, salt or feesh
wobery climaie, ete.

The conclusion is, therefore, that without sny dependsble data from vessele operating
in the same sves, it is very Alfficult to stipalste the ewnot econcwio lifetlme in yeuws
and the weivbensnce cest of diffevent bestbullding meberislis. e are obliged to wse thw
initial investment as owr maln oriterion.
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te Hully inecluding bu and deck
2s Superptructure, Pish bold and oulfit
3o Mnin engine. .

4o Fiphing gesry includlnmg winches

One will note thet polnte 2, 3 evd 4 are ooty to sy great exbewd, depspdent on the
type of conwbruction mpterisl. We will therefore wainly be cuncernsd with point 1, whieh
e be further divided lwbos leteriale snd lebowe.

{1} Cost of Materials

kY

The smewrt of msterial reguired will depend em the ares of bhe swlase to be soversd
and the amount of materinl per swface unit.

Pige. 2 gives the spproximete surface ares for & given cubic nuwmber, The cubic mumber
comaonly wiiliszed measure for the sise of = wesssl., 1% ocwneisle of the produst ef the
s overall (Los), mazimus besm (Bos) and depth measured midships (Dm). Cubic number
(CUH0) = Loa x Bos x Bme

inother method of caloulating the lmll ares is to take the full girth widship,
tiply it by length owerall (loa) ani a Pactor k, The fector k can be taken as 0,93
ishing boats of nemmm] propertiens, Therefares

B

Butll sres = 0,93 x fell givik widsbip z loa

The amount of meterial per swface unit, in this case using a sguare msive sgunl o
0.8 £94, will vary with the pise of the vemsel., The weighte per sguare melre showm in
Pige 3 evver the welight of the skin or the planking, including the reguirved framing. The
curves shown ave | on specific scantling rules, For VAP boate Llcyd srules {Ref, 1)
are uwsed, for wooden bowts “Scantlings for Small Wooden Fishing Vessels® by Hajendran amd
houdbwry (Bef, 2). Steel boat scantlingn ars according to Hansen's paper o “Pishing
Boats of the World®, Vol, 2 (Ref, 3) and ferro-coment beuts a g to regulations by
the Merins Depaprtment of Hew Zealsnd (Ref, 4). For wooden boste one will find o fairly
lurge varistion in seantlings and 4he line represeunts the reg iomes  beviwg reletively
s sosntlings. Scentlings, sceording o obther wules, might therefure be counsiderably
av, Bonbe builtd of plywsed would, on the obber band, bs coaniderably lighter asd
ash FEP in welght, Where dste arse wet svailsble, 28 with vew cesplrustion wetheds or
erisls,; one can get o Palrly good estlmaite ef the amount of meterlal pewr sguere matre of
hull aves by caleulating the weight of the basie L panel as shows in Teble 1.

dditione soet be wade Por weight of keel and deadwood, bulkheads, englue beds;
whringers snd other leeal etiffening. This can be taken ep & percsntage of the zhell
weight exeluding deck. Avalileble date indieste that the following pereeuniages are’
appronriotes : ‘

Hood, wteel, FEP - 50%
Parro-cement = 30%

The lowsy percentage appliceble fer ferve=cemernt is dus to the lucressed wiiffvses in
the shell which necsssitetes lsss interpal stiffening.

Adding up the weight of the shell with the sdditions mentioped sbove and the deck will
give the total bull weight, This weight csn be used ag & basis For calonlating the cest of
materials by using the basic ocost of the materisls per kg {or pev ton) aond by adding
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allowance for westage, Tasbenings and pm“ml@ The besie cost of waterials will w\m@»
from country to country depending on import dutiss, ssles tawss, eto.

(2) Gost of Labour

The muber of mar-hours reguived to build the hull waries @@mﬁmw&bi&y from one
evanbry to anobber, CGenerally, where ¥he w
and vice versa, The amount of <shours reguired to bulld the mm will therefore have to
be considered sepsvately for each cass, For steel boats and FEP boots the nuuber of mape
hours is ofben caloniated on the basis of stroctwral bull welghis and might very bebwsen
150350 mnwh@w&/mm For wooden bosis, svailable dete show & veriation of bebwsen
200550 manwh@m@g!&%mﬁ The lower Tipores &:@p}y Lor efficient well @qmmmﬂ boabyerds with
skilled workers while the higher figure is ¢ appropriste fop coundries in the sherting=
up phage of a boatbuilding indusiery,

(3) Cost of Outfit

In addition to the coat of the hwll comss the cost of the oubfit including supess
structire, fish hold, inmsulation, joinery, rigging, vavigation lights, elechric
installations, life-saving eguipmert, fusl tanks, steering system, anchor, chain and
ropes, These items will cost the sams, regardless of construction meberial.

The weight of the ouifit can be caloulated on the basis of the cubic muwber, For
decked bosts it will very from bebusen 3545 kg/m o the lower figure for smaller boaitn
with simpls eguipment. A4 boat with & ewbic number of 100 willy for example, kw& an
oubfit welght of sppreximstely 4 000 kg or 4 tons.

s a rough indication of the cowt of the owtfit one van eslowlate s flgups of
UoSe$ 8OO ton (Sh 6 000/%en), This figure does not include main engines, fishing equip~
menty echosounders,; radicielephonss and freesing vechinewy but covers all obher lhews in
the outfit sentioned above, For the imstalletion of the outfid o Tigues of 300-000 nane-
houwrs/ton can be reckened with,

Summing wp the verious cost figwres, with addition of overhesis and peoflt, gives
an amimm for the cost of the completed boat,

Lake Victoris: afber mroparing several gersral

Returning now to the dravler for Lol
. 2 bhe reguiremspia

; vat deeswings, & boat of 12,6 m L@&, was arrived s, satisd
m@mmly formulabed,

Helgbt, Based on the previcusly mentioned diagrams, o welght caloulation was mede in
Pable 2. An FEP boat will be congiderably lighter bthan o best bulli with other materiales,
It is not yet clear to what exbtent this saving in weight can be bemefisially. wbilised in
the design of fishing veesels, 4 boat with relatively high displacement gives slower woves
monts in a seaway than a boat with light displacement, So Par it has been common to add
congiderable amounts of ballast to FRP fishing boaits, in erder te get the hull down in the
waber, A recenbly bullt 16 m FRP fishing boat carries 9 tons of ballasht in $hs hsel,
Without ballast, the 12.6 m FRP trawler would, with an 80 bp/i 800 rvpm
& free-running speed in still water of eppreximately 9.2 kmots, The ferrow=e
with almost & tone greater displecemsut would, with the same rosch & spoed of
asround 8.5 knote. Howsver, sinse in this cass the boat @wm %%«f;‘@ porosnb of ths time
trawling at a speed of 2.5 knets &mﬁ 'Mm difference in free-wunning w@m im in this ¢
af relatively 1ittle soonowie impord ‘
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Cost., Table 3 gives the cost caleulation of the 12.6 m trawler. The caloulabion is
baged on actual praces of maberials in Uganda. The figures fér w wiurs required Lo
building the various hulls are necessarily an estimate and have inbentionally been put
fairly highe

The cost summary shows that there will be relatively smell difference in the cosi
between the woody steel amd ferro-cement boats while the FRP boet will be approviwestely
Sh 20 000 more expensive than the others, This is based on the assumpticn thet Ffive FRP
hulls awe produced from the same mould, If a large series of idewbieal beats can be built,
mould cost is distributed over a greater mumber of hulls ewd the total cost comss down Go
approxivately the sams cost ap the other boats. The selection of FEP iz therefors
dependent on a prospective market for identical hulls,

In the case of lake Vietoris, the trawl fishery is at the sharting-up phave and tho
first trawlers built will necssserily be prototypes that have $o be tried out before &
series of boats arse euvisaged.

For this initial peried, FRP is therefore not attractive from & cost point of view,
After extensive fishing experiments, the specification of an optimum fishing vessel can be
deterwined and, if financing is secured for a series of idemtical bulls, FRP might come
ghrongly inte the picture,

Ferro-cewsnt, with ite low Initial cost, was in this case selested for the socuwiru
of prototype trawlers. The hull constructicon can be dome with fairly unskilled werkers
provided the foremen has previous wide sxpsrience in ferro-cemsnt comstruction, The
insballation of the engine and equipment, of course, require sipsrienced mechanics. Steel
would also be an attractive material fer fishing vessels in lske Vieboria. BErperiencs with
stesl vessels in freshwater lakes in Africa is generally good. Steel can stand uwp do a lob
of pough bandling and the meiniensvce costs ave low. This iz iv constrast do tropleal galie
water conditions where rust becumes & mejor problem. The operstion of this 4$rawler will
give sulTicient experience befors e large programme of cowstraction is eavissged.

1AL CONSIDERATTCHS

On a world basis, wood is etlll by fer the wost extemmively whbilized cousbruction
maberial for fishing vessels below 30 m (90 £%), However, the situstion is not sitsbleg
wteel is gradually replacing wood for boais of more $han 20 m {60 £4) while FRP in some
sountiries is increasing ite part of the markst for beets below 10 w (30 ﬁ%}@ We are in
2 situation where we can no longer depend on what has been traditicmally sccepted as the
"oeat” matarial for smmliler fishing vessels, .

The present situation regurding fishing boate in East Afvice is cheracterized by the
Lurge rusber of planked cances and some dugout cances, produced at & very low cost by local
boetbuilders, These traditiomal itypes of cveft, which land 90 pevcent of the aabeh,
evolved without any interference from naval architects or fisheries officers. Yob, ihe
‘whéer mumber of thewm demonstrates beyond doubt that the tyves ave well suibed to the
present fishing techniques and economis level of the fishermen, It is realized more aud
‘wofe that these same craft, for & long time o come, will contimme o meke up the bulk
of the Tishing fleet, '

In 2 covuntry with 1ibtle or ne tiwber for boatbullding within ite borders and with
a potential for Cishery development, the import of beatbullding materials is justified,
Zowbia is such & case where sn increased fieh production was essential for ensuring the
food supply of the population. 4n FRP bostbullding yerd wes established for masse-
production of a 23 £ canoe. After soms years, it was found thet the cence wes oo
lightly consbructed and was sawsily dewnged. More than 800 cances had by then been prg=
duosd and the oredli crgenisaiion suffered e Linmanmcial lows eluce the fischermen refused e
reluburse, This onse shows the need for poper design end testing-oubl of wotobypes befove
they are past.produced,
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The introduction of new boat types snd new comsiruction meberiale should be directed
tovard new development rather than replacing traditional typee of earafi. Wew types of
fishing gear end mowly discovered fishing grounds Purther awey will crente o need for new
boat types, This is the field where the efforts will glve the grestest benefits in the
fubure, A new type of boat should be introduced for a specific purpose, not just hecouse
it looks move "wmodernyin our syes, than the dreditional type. It bhas been & common errer
in the past to iwntroduce Buropean types of swall fishing boats of complicsted cousbraction
which has led to wnecesserily expensive woodsn boats, The mmgslmmy of the flat-bottonm
and the hagd chins hull should nalke it the natural choice where braine
not available. Iun the lofbing of the V=bobtltom mm1 only three poinbts will determine the
shape of the frame = rebbet, chine end sheer, I songbtruction is gquick with &%X‘&&@M
timbers, and galvanized bolte sre used fuwr festenings, The planking can be crosp-wise
on the botbom, while the top=sides ave plunked with equal width to keep the wastage down
and avold the tims-consuming epilivg of the plavnks.

Fastonings should be gelvanized boatenails; with the relatively short Lilfs of wooden
boate in tropical arsas there is little sense in uwsing copper o bronge Tastenings.

The use of p@%mmm«imw%gm%@s@ timber seemws 4o be the only way bto exbend the sewvics
life of wooden beate in &frien, It iz iwpopbant, however, 4o select a typs of tdmber thab
patipfies the following reguiremenbs:

(i} easily pressure treated
éu.} low shrinkage

iii) good strength properties
(iv) reletively cheap

The forewstry depertments will be gble to glve advice on loosl types of timber
satlefying these reguiremsnts,

&n svaluation of the differewt comstruction materials will, in $he fubwe, heve to be
made on the basis of yearly cosis, as W@m@mm wmamtioned, To make this eriterion
weaningfel, fer wore dasta ave reguired im cpder bo determine the soonomic lifetime and
yearly mainbenance cowle with sufficient evcureoy.

REFERENCES

{ ‘%) Lloyd' s Regisber of Shipping: Provisional Rules fer the Aoplication of (las
Reinforced Plastics o Pishing Crafte

(2) Rajemdran, R, aml RoL. Choudbury, Scanblings for Small Wooden Fishing Vessels,
1969 Fishewry Pechuology, Vol. Tiy HWe, 2

(3) Hanson, H.C., Steel and Wood Soantling Tebles, Pishing Boets of the Werld,
1960 Vole II, Pishing Wews (Books) Iid., Londen

(4) Wew Zealand Marine Department, Provisional Reguirvements fer the Complruebion of
Ferro=lemsnt Boubs

{5) Benford, Ho and Kowss Miklosy, An awalysis of U.S. Pishing Boets - Diwensions,
1960 Weighte and Costs, Pishing Boals of the World, Vol, I, Pishing
Hews (Books) Lid,, London

(6) Proceedings Couference on Pishing Vessel Construction Materials, Camedian
Pisheries Bepord Ho. 12, Juns 1969



o

-

ir/e

81 9l 83 oz 81 96 8 ¥ . o J0d
Teoasd Jo 1ubiop
219 %9 37 L 27 61 pu aod
swedl Jo 1GITSR
31 0l 7L 79 6% 92 zu aad
urHs Jo udrey
9°2 Gey Q°L 6L°D 11amad oyzrosds
um g pox saefef g
a2 yesw sxsfet J Gs
e
\/ 7

0Gil peoeds ssweLg

1UBWS =0T IS,

Ju4d

19818

TOTIONILSUON
swerg UMBG
{o3joaT) STNAR

ZW ¥Ed JHDIHEM 40 NOTLFINOTYD

L 214984




w T - 11/2

WEIGHT CALCUTATION 12,6 @ (41 %) “SReuism

Basic dates s 12:6 my B e 4,03 my Do 1,89 w
Cabio bt . 94

dren of hull (Pige. 2) 90 we

Area of decks 31 wme

.
Wood Ay
Jivele (Troko)  Congde sacbicn

vap”

o . s
‘?‘3&}, f}ﬂf poy ot gy m . (N,ig@ j) &3 E}{* . 20 {!U

e " o . L) b g d
Weigltt, wholl (90 w® z kg/me) 3 900 B Q00
PR T

 Weight keel; bulkboads, styingses 504 » 2 000  50% = 2 500  50% = 900

,J
o
&
gt

© Weight deck (31 w? x ke m‘} 1 300 1T SO0 v

Wedght, hall ¢ dock w»«) 7 200 G 200 330

Wedght, owblit 94 w” 2 49 l;g;’mj 3 8BGO Y 3 B0 EEE
Holght, engine T o0 ToG

; winch, fishing gewr 800 GO0 SO0

Weight, light ebip {kg) 12 500 14 500 B a0 14

s B
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Table 3
COYL CALCULATION 12.6 m (41 £4) TRAWLER

Wood gﬁﬁ Perro=
Wvale (Iroko) | oopetmction 5 HFulis Cemont
Sh 950 per md
Gopt basic metesials per ton Sho§ 200 Sh 1 650 §h 7 000 8k 1 100
Addition for wasbage 30%=Sh 400 |208=Sh 330 |15%=Sh 1 000 |15%=Sk 170
Idition for paint, fasbenings |15%=Sh 200 | 10¥=Sh 170 0 | 10% 110
Total cost per ton Sho 1 800 Sk 2 150 &k 8 000 Sk 1 380
Woight bull +deck (Table 2) tons T2 9e2 363 1004
Gomt mebteriales, nll + deck Sho13 700 Sh 19 800 8h 26 400 Sh 14 40D
lebowr - hull, deck,san-hour/tm 550 350 350 350
Harehours - hull, deck 4 000 3 200 1 200 3 600
snehours oubfit 3 000 3 Q00 3 000 3 GoD
Pobal man-hours T G0D 6 200 4 200 & B00
Sowt labour (Sh 2.70 per h) 19 000 16 000 11 000 17 500
COST_ SUMMARY

Haterials 13 100 19 800 26 400 14 400
19 000 16 00D 11 000 17 500

23 000 23 000 23 000 23 000

Cyerhesds 165 0D 15 000 15 OG0 15 000
Subtotal hull and oubfi} 70 700 13 800 90 400 69 900
ins  80hp/1 800 rpm 45 000 45 000 45 000 45 00D
Winoh with frensmission 16 000 10 600 16 €00 10 GO0
5 000 5 000 5 000 5 000

Subbotal completed boat 130 700 133 800 150 400 129 960
0% mrofit 13 000 13 300 15 000 13 000
Pobal completed boat 143 700 147 100 165 400 142 500
Percent of lowsst cowmt 1014 103% 115% 100%
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Hable 2

WELGHP CALCULATION 12.6 w (41 ©%) "GRAVIER

Basiec dates 1266 By B w 403 my D= 1,85 w
Cubic momber 94
Avea of hull (E‘m&.«, 2)z 90 me
fren of deols : 31 w2

2

Hood T gndns wap
Mrule (Troko) Censtruobion

Ll

Bodght por w® ke/n® (Fige 3) 43 54 20 T

Yoight, shell (90 8° ¥ ke/m®) 3 900

4+ Wolght keel; bullhoads, steiugars 50% « 2 000 508 = 2 500 50% « 900 PO0n

& Weight deck (31 w® = mjmh) 4300 {60

Welght, bull & deok {E;:g} o200 GoaBG OG0

Weiglty, oubfit 94 wd x 40 ke 3 860 3 EOU 3 800 3

Holghte ongineg TGO TOU TG TO
Woight, winch, fishivg gesy 800 Bon 50 S
Wedght, Light ahip (kg) 12 500 &
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Table

COSP CALCULATI(H 12.6 m (41 £1) TRAWLER

Wood gﬁ?ﬁé Perro=
tvule (Iroko) | oongtrmstion Cemarri
Sh 950 per md
oot basic waterials per don Sk 1 200 8h 1 650 8 7 000 gh 1 100
ddition for wastage 30=8h 400 |20%=Sh 330 |15%=Sh 1 000 |15%=Sh 170
kadition for paint, fapbenings [15%=8h 200 | 10d=Sh 170 9 | 10% 110
Total comt per ton Sk 1 800 8k 2 150 S 8 000 8 1 380
Woight hull +deck (Table 2§ tons 702 92 363 10u4
cost maberials, il + deck 8k 13 700 Sh 19 800 Sh 26 400 Sk 14 400
Labour = hully deck;man-hour/tan 550 350 350 350
Hapehowry - hull, deck 4 000 3 200 1 200 3600
Hanehioures ousfid 3 000 3 000 3 000 3 Goo
Total man-hovwrs T GO0 & 200 4 200 & 600
fowt labour (8h 2,70 ppr h) 19 00 16 000 11 000 17 500
COSE SUMMARY
Hoteriale 13 100 19 800 26 400 14 400 |
: 19 000 16 000 19 000 17 500
Cuttit (Sh 6 000 /ton) 23 000 23 000 23 000 23 000
Uvrerheads 15 000 15 000 15 000 15 600
otal hull and oubiit 0 700 73 800 G0 400 69 900
ine  80hp/1 800 rpm 4% 000 45 000 45 000 45 000
Winch with dbrensmigaion 10 000 10 000 10 000 10 Q00
Behosoundey 5 000 5 000 5 000 5 Q0D
Subtotal completed boat 130 700 133 800 150 400 129 oo
0% pwofit 13 000 13 300 15 000 13 000
Potal completed boatb 143 700 147 1086 165 400 142 900
Peprcont of lowsst cost 101% 103% 115% 100%
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Q-—-Midship section

Cubic number = Loa x 8 x Dm
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strake
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to rabbet line

Keel

DETAIL KEEL
FRP and Ferrocement

Fig.1 - Definifion of cubic number.
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Fig. 2 - Area of hull and deck.
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Fig. 3 - Weight per sguore meter of hull and deck.
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INTRODUCTION

Timber has been widely uged in the building of boais for fishing in Bast Afvrice For
many hundreds of years, firstly in the form of hollowed out logs or "dugoubs™ and
secondly as planked boats or Sesse=iype canoes,

It has held a pre-eminent position in the past owing 40 the sbsence of alteruative
competitive material, but the pomition is now changing with the availability of Iibrge
glass, concreite avd metal for boat building, The purpose of this paper is to zumariy
the past experience in using wood ag boat building material and o suggest betier methods
of use in the future baged on this experience and on modsrn technical developments in thae
preservation and sgitabilization of wood.

ADVARTAGES AND DISADVANTAGES CF WOOD AS A BOAT BUILDING MATERIAL IN BAST AFRIGLH
Different woods wvary in their propeviies and I will deal wivh this subject later,
but all wood hag a mumber of common propsrties some of which are en adventage and some

of which sre a disadvantage when it ig used as & boat building meterial, They cen e
listed as follows:

Adventages
Lightness

Volume for volume wood iz light and, if used corpecily, it can make boslts that
gtrong, but light and essy o handle.

Cheapness snd Availebility

Timber ism velatively cheap and ewplily wvailsble in Best Africa and by selecviion and
uge of chesper tiwber it should be possible %o furiher veduce costs in fubure,

Rase of Working

Pimber ie eamily worked and sheped o the vegquired shape with tools thal sre well
known and commonly wsed in the couwntriss; no complicaied wmoulde are reguired and the
small boztbrilder can uge 1% with the winlmuwm of bools and expensive esquipment.

Bage of Bending and Blasticlty Under lupacs

Wood ig eamy vo bend into shape, iwm elagtic wider impact end revurne bo iy o
shape provided the impact does not Fracturs 1%,

Resigvance to Abraslion

Provided the correct wood is used, bosis made of wood will stend up to 2 gread doal
of abrasion and will withetand repeated hsuling up and down sandy and rosky baachewn,
In this respect it is probably supericr to fibreglass,

Bage of Jointing =md Repairing

Wood is eawnily nailed and serewed together snd damaged hosts cen bo easily repairad
I igy thewefore, sasier to adapt or alder a wooden boat or add internal fittings suveh
thwaris than it iw in the case of boats meds of other materialg,
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The dissdvantages of wood as a boat building material are as follows:

Hovement with Chenges in Humidity

Wood swells when it gets wel and shrinks when it gets dry. That is & serious
disadvantage since boaits, more than wost things, are subjected 4o albernate wetting and
drying. "he effect of this movement can, however, be reduced very greatly by corvect
msthods of congiruction, use of timbers with low movement and the use of modern methods
of weaterproofing timber, I will deal with these in more detail later,

Durability

411 wood, however nsturally dursble, is lisble to insect and fungus attack, The
wopt seriows in the case of boats is rot which is caused by fungus., The warm molist
conditions b0 which boats ave subjected in Bast Africa are almost ideal for this rot and
timbers last less long than they do in temperate climates. Bven natuwrally durable
timbers like Muvule (Chlorophorg excelsae) last only 4=5 years in a boat and Mzhogany
{(Khaya and Bnbandrophagns species) only last 3=4 years in a normal fishing canoe,

Pimber can, however, be effectively preserved using modern preservabives to give then
gaveral times their neburel life, Again, I will deal with thig Purther later.

Lack of Uniformity

Wood being an orgenic meterial is vot uwniform. It has a “grein® which reunders it
ligble do split and it is strongsr in some dirvections than in others, Plywood, where
the grain dirvection of different laminze are et vight angles, overcowmes this $o some
sxient, bub wmay create difficulitiss of ite own.

| Bime reguired for Sessoning and Preparation for Use

Becavse of its movement with moisture wood must be seasoned or dried belore use,
Ay drying takes between two snd four months end it is therefore necessary to store the
timber before use mmless it is kiln dried in which case the process takss only 1=2 weeks.
Facilities for kiln drying are not yet widely available in Bast Africs; bubt there are a
few places where it can be done,

PROPERTIES REQUIRED OF 4 (OUD BOAT BULLDING TIMEER

It is extremely difficult o choose a good boat bullding timber from tables of
phiysical and mechanical properities of differont Bast African woods. The following
properties are known for wmogt of the common timbers:

« Shrinkage % green to 12% moisture conbent
- Dengity

= Beulvelent fibre stress in bending

= Modulug of elagiicity

= Tobal work in bending,

= fmpact strength

= Gompresgion strength

w Hardness .

= Shear strength (parallel to grain)

- Cleavage (splitting) strength
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These properties arve listed in ®Fhs C reial Timbers of Peazamia® (1) amd "Ugenda
Pimbers® (2) which are the main reference books on the mubject,

In a boat it is a combination of the correet properiies which is required., There
needs to bes

= Sufficient strength.

« (Good resistance %o splitting

= Good bending qualities (elasbicity)

« Good nailing and serewing properities

- Low movement (or slow sbsorpbion avd lose of weter)
= fot too wuch hardness

= Ability %o abmorb preservatives.

Resistance to splitting of & wood may be high but if the timber is sleo hard s
greatersplitting force is ezxerted when a neil is deiven than in the case of a softer
timber which, though less vesisbant 4o splitting, mey 8till be the bewt wood o use
for building a boat, Similarly timber with velatively high movement but which ig elastic
enoungh to accommodate™ itsell bo this. movement mey be betier than o less elastlio timber
which hag & lower movement with shanges in henidity. It ie, therefore, slwost ilmpossible
o say whal timber im poling to be wost gpuliable withoud meking o bowt oub of 1% and
chserving ite performunce. An inbevesting sxample of a dtimber which hes a peculisr
property which makes it suiteble for dugout menufecture is Mukebu (Cordia millenii)
swinieh is light, soft and easily worked but which ism, for soms wlknown reason, very
impermegble to the movement of moisture and in spite of its softness takes several tises
the length of time to dry out than it bekew Wevule which is wuch heavier and hapder,

BYAPERTENCE 1N UGANDA USTHG DIVFERERY

I% is, therefora, ﬁ%@@%ﬁ&ﬁy at our pﬁ&@@n@ sbats of kunowledgse, %o @ﬂllﬁ,%,bﬁ@% out
of » timber in order to determine its suitebility for boat bullding,

The commonly used woods in Ugeede heve besn Wuvule and Mabogany and to a lesser exbent
Mukebu and ¥ongo (Albizia @p@ci@ﬁ§@ Huvele iz wswally preferred owing to its greatey
durabilidty with Mukebu probably seocond and Mabogeny third,

411 these dimbers suffer from one grest defect which iz thet they are impersesble
to tresgtment with wood pregervaelbives whiech weasns that they caymot be prepervebtive itreated
and have %o vely on their own natural durability. Ao additisnal dissdventage in the
cage of Muvuale am& Hahogeny is thet they ere the wost &X@@mﬁi@@ @im%%w@ svaileble, cosbing
on sverage sh, 2/50 per board foot (approzimately sh, 1 050/s per w3) for 12 inch by
1 inch timber,.

As & result of these problems it was decided o try bullding & boat out of & fimber
which appeared to have sultaeble phyrical awd mechamicsl properties, but which was
permesble %o preservative tresiment and very considerably cheaper than ¥uvele oy Hahogany,

(Chrysophyllum perpulchrum) wes chosen and Mr, Gooding of the Fisheries Training
Institute built & boat out this Limber. The cost of the timber was sboub Bh, 1/50 per
board foot (sh, 630/= per m3) of 12 inch timeg 1 inch timber and the cost of treatment
wag ct8, =/30 per board foot (sh, 126/= psr w>) making a %otal of eh, 1/80 per board foot
(sh, 156/= per m3) for the timber and the treatment, 7This iz @ reduction in cost of over
25%, fThe timber proved easy to build with and appeared, ot the time of bullding, to be
gsuperior %o the more eoypensive woods and from subssgusnt performsnce the timber has been
equally setisfastory after heving besn in service for two ysars,

The preservetive treatment was done with Celeure "AY wood proservetive,s Coppor-
chrome - arsenate pressrvetive which was impregneted into the timber weing vecuus pressurs
improeguation., It "fizes™ in the tisber and forme an ineoluble preservetive in the cells
of the wood, Provided this process is properly done the 1ife of the wood treated with it
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is very considersbly exbmdsd, Fencs posts tveated with it and exposed to conditions as
severe as those likely to be encountered in & boat in Bast Afries have lasted over

20 years and sre still going strong, The timber wwed im this beoal was tested for
treatment and, although it could have been better since & number of wnitreated streaks
were Tound when treastment should have been complets throughout, it is probably adequate
%o give the boat o longer life than the Seysar maximum normally cbtainsble with durable
woods, Really good treatment should result in a boet with & life of 15 years or more
and it would probably break up evenbuelly from mecheniecsl disintegratiom rather than
rots

METHODS OF CONSTRUCTION

I am not a boat builder and am not competent %o suggest methods of construction
batter than the presewt ones, bul from the point of view of movement and shyinksge of the
tiwber there is conmidersble adventage to be gained from using nerrvow widthe of bimber.
for planking where possible, An sverege percentage shrin s laterelly from green %o 1%
moisture content is ¥b. In conditions obtaining in a boat it can be assumed that shrinkage
swelling of up to 2% might be encountered between the wettest and driest conditions to
which the boat might bs subjected, Tn & 12-inch wide bosrd thiz would amownt to &

1/4 inch whereas in & 6-inch wide board would have a shri of only %/8 inch, When
timber is built into a boat probably some shrinkage is taken up by the natural elasticity
of the $imber and the rest in the construction of the joints. If it cemomnet be taken wup
in this way the boards split. Obviously, the narrower the bosrds the less shrinkage

and gwelling has %o be taken up at joints. If the joints can be made smo that they are
better able to sband the shrinkege snd swelling, so much the better, An additional
adventege in narrower widths is that they are also considerably cheaper per board foot
and eagier o oblain mince wide boards are always more expensive snd diffieuvlt %o obtain
Tor the saw ailler then narrow widtha,

Hethods of Reducing ﬁh@iﬁk@@@ and Sw%llimg of Hood

Recently 1% has become possible to introduce s watererepsllent wex into wood, This
ig done at the same time as normal vacuum pressure impregnation with a coppsr—chrome -
arsenate preservative, The wax, “Tamelith plus® adde about 30% to the normsl cost of
otg. =/30 per board foot for treatment with "Panelith C7, The wax is deposited in the
cells of the wood and grsaitly reduces the amount of water absorbed and lost by the wood,
This, in its twrn, veduces or slows down the shrinkege end swelling of the wood, Weathering
trials are being carvied oub in Ugands to determine i%s effectivensss in reducing weathering
and deterioration over & long periocd of time, It would be inmteresting o build a drisl
woat out of timber treated in this way,

Paintine and Pinighing Timber Boats

On the outside of a boat it is necessery 40 use a waberproof materisl which does mnot
wash off, and normal oil paint is probably the best material bo use, prefersbly renewsed
yearly., Inside the boat puint tends merely to hold moisture which encourages vot, It is
probably betber to trent the inslde of the bost with an oll=borne solutien of Lo
pentachlorophenol which is a very strong fungicide, 98hell 58% or gimilar wood preservative
applied once g yesr provides both water repellency and preservative protection and pene=
trates into cracks where paint weuld not go.
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CORCLUSIONS

Even in highly developed coumntries the boat bullding drade has bsen conservabive
and has not whbiliged, to the full, possibilities offered by the correct breatment of wood
%o glve it a really long life., For this reason wood has lost growmd to fibreglase in
particular. It is true that even with properly treated wood Fibreglass hag advantapes
in some respects, but I think in Bast Africen conditions wood, properly treated, can last
up te 15 years or longer and wy section will be happy o assist in any trials which may be
planned in fubture using timber in boat building.
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The Few Zealand larine Depariment is required by law to survey Hew Zealand registered
Pishing vessels of 35 £t registered lemgih and over, Each new vessel is built under survey
and subsequently inspected spmwally.

The Departwent first beceme invelved with ferro-ne t boate in 1964 with the building
of two Lishing vessels in fervo-cement at that time. Several yachis bhod been built in this
medivm in Few Zealand but these were the first fishing vossels of sufficient smize %o o
wmder the Deparitment's juriediction. Weither ths bullders nor the Department at that time
had enmy cloar guldelines to work %o end with one owraft close lisison was maintained betwesn
the builder and the Deperiment ¢ v probl ware discussed as the work progressed.

Since that date ferro-cement fishing vessels were built spesmodically, most being
built prefessionally by contraciors ezperienced in concrete technology snd meinteining
good. quality conirol procedures but who were, nevertheless, finding their way with regard
4o the application of fervo=cement to boatbuilding. For these wm%m the Depavrtment
accepbed & signed certificate of comwirvcticn by & registered engincer as evidence of
satisfactory construction

By the end of 1968 & comsidersble increase in the number of fewrw
submitted for approval was appavemt. Im order to provide our £ield
yardstick for the comstruction of these beats, the Deperiment decided to draw up its
own requirements. The Deparitment wes foritunate in that o code of practice for the come
struction of ferro-cement boats had already been set by Iloys Register of Shippingl/.
Taking this as o basis, the Deparitment attempted to expand the code of practice in the
light of experience and cbservations ot the survey of boats coming wiler cur jurisdiction
and to be more definitive sbout the actual comstruction. These reguiremenis have not besn
Linalized at the time of writing dus primerily to the problem of resslving two conbentious
iswves, namely, +the strength criteriorn with preovislen of adeguate steel reinforcement and
also the merits of different plestering techniques, Steps have heen tekem to olarify these
two points awd lndications ave that the reguiremsnts shounld be Linalized shortly.

Hany of the ferro-cement boats built in Few Zealand ere construcited in the open with
temporary cover during the curing period. This is particularly true of the large number
built in the north of the Worth Island where year-round climetic conditions sre suitable,
The Depariment's requirements reguest that the boat be comsitrucied at a site compstible
with good boatbuilding practice and calls for suitable protection during the curing
period.

All the boais surveyed to date have beem built upright using the so-called "suspended
hull method”. To obiain the hull form, use is made of pipe frames ofiten subsequently
removed or fabricaited web frames which are plastered end Torm excellent grounds for bulk-
heads. Vooden frames subsequently removed have also been employed. Wo approach has heen
made for a surveyed vessel to be built upside down on & wooden mould which has been tried
with several pleasure yachis in Wew Zealand., The Deparitment has soms reservations at
this stage as to the effects of the drying-out of the hull under these conditions,

1/ Lloyd's Register of Shipping. Tech, Hotes PC/REY/1. “Tentative Requirements for
the Construction of Tachts epd Swell Craft in @W@ W, 2 Jamwery 1967
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Stesl: Mild steel, hard drewn wire or a reinforcing rod is commonly used for reinforce-
ment ~ bus & high tensile m&m red is alwe used primarily becawse 1% gives a £ais
m ladd evound the framing. Hild sbesl mm& Trames or fobricwnbed web fremee of mild
sbesl wire op rod ave fithed., The mmm@ ef high bensile stringers, oto., to siem o
M@m mild sheel Tormers and Frames reculves the survever's iuspeotion. The wire mesh laid

1l emch side of the reiufercing wires is wsuelly 22 g or 19 g galvenized ¥ i o
3/@%« inch hexagonsl or square mesh, This gelveniszed wire mssh is often woslhored before
application of the wortar,

Cements Ordimery Portland cement only is used im Wew Zesland for the boatbullding
Borbare

Water: The Depsrtment's reguivessnte eall for fresh weter only to be used.

1t is very lsporbant that o good quelilty aggregplechould be used and

in ¥ew Zealand from river shingle free of deletericus materials, Under

e ghould bosch sand be used and thers has been soms conowrn in ¥ow Zsaland
agepregetes taken frow v koown velesnie ares rich in pumies. It is suepected thet

the rapidly detericrating conditicm of ome fishing boat hull after five years' s

could be sceownbed for by the high pumice combent of the aggregeto weed in the op

morbor wmiv. Wo howe been told thet 1f wet pusdes lo added bo the mizm it can wemct with

the mizing merber snd produse o high mmw"mmm rabio with evbeoosguent infericr plasher,.

Where the puwmice iz dey befope 84431%ion to the nmix, 1t oom sbeerd wter from the w

apd there will oot be enough wber o hydeete the cemend,

no circunebans

Additiven: It is common prac ine in Few Jealawnd %o add poszpolsn o the mix at the raie
of about 10 percent by wei ght with the object of providing an aid to densification of the mix
and also cowbine as o slow rescobien, with the free lime gemevebed during | tiem of
the sement %o give the steble cospomd celeium silicete wvhish iz impervicus 4o sea walter.
The Depurbment®s reguivrsssats do net specifically oall for the addition of posselan oB
some builders belisve 1% showld sinos nob evesyboedy sgress with Lle uwe and perfestly
good meorbar mizes sre produced with variouws proprietssy edditives; cwr enly re
‘MM@ thet approval is given where the waterisl is added to diveetly or indirectly
redune the mﬁmjm@mm ratlo aspd wheve approved st e are published fop the
additive.

Reinforcemsndks ILomgitudinal snd frenswess wires are array o the v 2
system, Lengitwiival wires useally st 2 inch or 3 inch spacing ave mv@«m@ :m all the
meesent vessels, there being considersble seulroveresy pegarding the wrevislion of
trepsverse wires which exe szyanged ab a wider spacing between framss «m é@i&&g@mw
at 459 4o the keel, Pour or three layers, depending on the gauge of the galvanized wire
wpshgare fitted inside and outwide the peinferoing wire, avd closely wirve~tled to the
reinfoprcement. The Depeyiment reguives the swvepor to meke an MW@MW at this
ghages the lwll ebould be fair avd the sesh fire so that there ave iz o hollows
after plastering. Hollews are often £illsd with morber to falr the hull and an
mwsebisfactory nop-smiforn thickusss shell resulbs, Fibtbioge such as the stern tube,
rudder aperture and ses waber inlets may be plesed sl this stege snd e de IH
is ples perhaps as well o mote thet the hull is sdequately suspended as 1% is neob
wknown for a hull to collapse vnder the weight of the mortar being applied.

Undoubtedly, the womt critical aspect of building e ferro-cement
boat m the g@"’&mmy&m@ Hearly wll defeets or felluwres euamined by the De menh
to dabe osm be ebbridbuted to either delebepiove meberiale in the mowler wiz or Doow
applicntlion of the mortar,

Phe morber mix vsed o commenly & 231 sand fo cemmmt ratie with the addition of
pogzolan o other admixtures, In most cases the mix is prepared im an ordimary
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$ilting drum cencrete mimer but larger o
wrmlmmmwmmm The
built weing the tilbing dr

common type of mixer,

Applieation of the worbter hes besn mede in several wayme

(1) Wortar has been compacted from both sides of the reinfereememt
and omoothed off imwmide amnd eubside., This practiocs is neot ammd by thm De
mont as it leads to voids and laminsticms midwey through the shell thickuess in a
non—soupacted regien. Flete {1 shows & crose-soction through the fere dedk of a

(2) The method favoured by the Department is for the mori @
inside, being ferced right through the wire mesh and smoothed @ff wﬁ:h a wood
fleat outside, Po plaster o 36=t bont in one doy with this methed calls fm a
toam of mem with up to four men working inside the beat at the same time amd care
is needed to sse that the reinforece s and mesh is mot dieplaced, Adeguate
ghaging i Pegeired as it is not uvncommon to see o distorted hmll, dve to men
walking on the mesh covered with wet mortar or even extermal cracks im the hull,

(3) A methed employed by a number of builders in Hew Zealand whioch bam been carefully
ozamined by the Deperitment witheuwt showing any defect to date is %o plaster fhe
outside of the hmll first, followed by & curing peried before finishing the
inside of the hull. The mortar is ferced through the mesh from the outside wntil
i% is almost through the mesh, and 1% is o good idea to have an cbeerver ingide
who watches for the possible occurrence of voids and who in then able te stick a
wire through the soft plaster so thet the plasterer outside can recompact the
mortar at that point. The outer tar 43 then ocured for a peried of 10 to 14 dayw
apd eoated with a groult of comemt and waber, the inside of the hull being plastered
whilst the grout is still wot, Plastering of the inside ie dems from the koel
upward, Plate 2 shows a section throngh o test panel plastered by this mothed
and uwsed to ostablish the bond bebween the twe layors which proved guite satis-
fasbery.

It is normal practice to plaster the hwmll first and cvbsequently the deck, & clean
interface with rich grout or honding agent being employed. Some bending agonts are uwnsieble
in water and cbviously should not bo wsed. Similerly, on o large boat It is ¢uite permig-
gible to plaster the mll in sectioma,

A% thicker seobtiens, te cbiain adequate eoupactien of mortar, it is as well o make use
of vibretors, Plate 3 shows the sectien at a coaming of & ferro—cempunt deckhouse which was
roplaced by & woed deckhouse to reduse tepweight,. This shous clearly a lack of compactiom
at the thicker section.

s Por the revelving paddle
nmmt hao f‘mmd. no ovidenee that bont hulls
n mixer were in any way infevicr to those bullt uwsing the less

The Department caells for o standard slump test om the mwtm' during preperation of the
mix, and the slump muot not exceed 2 Inches, Also, B¢ rd compressicn tests are called
for in the minimum erushing strength of ithe merbar mqmw at 28 days' oure, being not
less than 5 000 1b per sguare inch = a figwre which appears to bo ccafertably obiained with
the mives uwmed, Those are the enly tests regquired by the Departmeni.

mhmwd. with the wse of & weter spray bub v prefonsionally=
ede The Department insiste om all surveyed boats being

An early sports Lish

y was subsequently wrocked afiter
running omto rocks and prmd.ad +wo lessons for the B@p&ﬂ;mm with regard to hull
Pivtuwres, This creft bad wood bulkheads bolted to wool grounds whiloh in turn were
through=bolted to the hull, Also, the wood deckhouse 'kamg was throogh-bolbed




s the bolbs ”&Wmm directly onbo the plaster. On inspeeting
the collision 1 lying on the beach iubect, the 'mm
e where they torn out of the bull
e 2lse ree in the seme condition. The wood supersirushure wae washed %h@m in a
reasoneble oo Mi@m@ the trunking otdll @mwym@ the bolts Wmm had @Ml@@; @m of the
¢ & tmewd now reguiren that the grounds

'%kwwlwa are ceet inbegral with the hull, snd alee “%;Iw% wood er M&m&r suiteble
8 are provided fer vie beolls te harden ento.

carry these. Perre ob @

high or 2 the deck mmm appear, in ovwr experiensse; to be v
botter Uow Zealand ferpo-comsut fishing heate de not have this festure and mm 4 sk

the conditien thet Lferro-cement b kn can got inbo, Flate 5 shows the best weder
conptruction, with the bulwarks illustraited in Plate 4, an wideelirable festure of this
construction being thet the bulwerk ospping rell Litted Wm:&% te the plestering being
completed. Plastering wes Cinlebsd with the veil in plaece d to the reinforcement
so that the plaster surf ) buluverk deteriovation
eould be due to sea water see;

avold impect d
the way of trawl
preominent appown

20e How Zealand beets M‘m@ from exporiensse; found :
il 1&&@;&% The inltial boat demign %hmm svoild D o

At anvmal mwmﬁ_@m the bost e slipped and it is useful Yo observe how the hull

drios oute IT wot potches e ] of the
outer surfece could release this water (Plate 6 v should
not be afrald to drill heles in the hell if he

] $o £ind that the paind
orecked and the morter below is m@%m@ ks gre ofbten obasrved om
m% are ouly found to penetrate 1/8 inch at the mest

@
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Plate 2
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Do the timber merchants hold stocks of sessensd timber in Uss

o, they do mot, Very few merchants have axny stocks of sessoned
timbero

How long in sdvance do you have to order from timber merchants if
you waut seasoned timber?

Approximately three mouths,

that is the present situation regarding the available btimber
resources and possible fubure trend of timber wbiliszation?

In the case of muvule (iroko) this will be more and mope difficult
to get since it is very much in demand by the building industry,
Regerding mabhogany, the supply over the next ten years will go
down bubt afber that we will bave mshogany timber aveilaeble again,
8o the prospect for mehogany is guite good.

In some countries one sees wooden bogts trested with fish oil
which seems %o provide an excellent preservation of the timber,
It peems, too, that this is in line with what Mr., Plumptre
recommends, using an oily product ineorporating a poison %o kill
the fungus ocavsing rot instead of uweing paint,

I do not think thet paint is essential anyvhere except for
eesthetic reasons and & wood preservative will definitely give a
better protection of the wood.

Experience has shown that the planking of & wooden cance or boatb
which is constantly svbmerged in water is less subject to mot
than the top-side planking.,

Can any type of timber suwiteble for pressure-impregmation be
utilized in boatbuilding?

The timber must also have sufficiemt mechanical qualities, I%

-must be stromg evough in bemding, be relatively easy bto work with

hand tools to take festenings well and be relatively steble when
changing from wet to dyy comditions, 8o far we have checked out
mwule as a sulteble boatbuilding timber when pressure-impregnated,
but I am sure there should be other types of local tiwmber that ave
equally satisfactoxy for boatbuilding after being pressure-irested
with preservatives. :
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In Benys we dried wxm do wbilise oypress fop bostbullding bub
it tuwmed spongy alter & time and wae s cosmplete failure,
Porpibly if dhis “ﬁ;;%, sbar hed been pressuveestrested it would have
perforusd sebislactorily.

The probles with cypress le that 1% does not take pressure
troatpent very well. The % menh be patohy, the preseps
vabive liguid will not ponebrate egually in all parte of the
timber. Pine, however, will socsk up preservetives very well
aud hag glven excell m‘% vegulte when pressurestrested,

In Horwey there ave sbowd 33 000 replstered Iishing vessels
and s8till 95 pevcent of them ave bulld of wood. Previously,
%o o lavge exbeub, cak wes wsed in the kesl and the freming of
these bogts bub, dve do the incressing scarcily of ook and
increassed prices, 1t has become wore and more common te use
pressure-lupregnated pine in 11 parbs of the comsiruction.
Bxperience so fer indicetes thet the presswre-iopregpsbed pine
ig not only cheaper than osk but has a higher vesistancs o
rot and wmerive borers.

The followlng case illusbrates the Miﬁ"i sulty of swplying
timber, Our boabvard vecently ordered some nmahogavy from a
pawnill in Fempelis., Hobt only did we &WM@ to pay & high price
for the timber,which imoludes a 22 percent sales ftax, but alse
the time of the delivery was very long, There was no mehogany
in shock end copseguewbly bthe timber hed to be oub in the
fovest and then sswn st the sswnill. Probably sboub 4-5 mouths
elapsed before the tiuber was properly sessoped and ready to be
uged,

It bas previcusly Leen mentiowmsd that there i o long delivery
time for biwber fyowm Ugsnds bo Feuya. However, Iif Kenys
seriously wawnbed to wbilize timber in bosts 1t would not be
difficult for them bo build a sheld for sessoning of timber and
import timber well in advence of thelr construstion progremme,
By meaus of proper sessoning snd storvege one would be assured
of well sensoned timber all the time snd vhen the stocks were
gobbing low & new shipeent could be ordered from Ugsnda.

In the Ugands fopests thers are some 100 different commercial
spocien of btimber snd the sswelll will nok ot auny time, carm
stock of these timbers, They will supply them as they come
i from the forest and this s why it alght teke wp bo five
moxths to get & cerbaln speoified type of timber, like muwvule.
However, it is pomeible to cub this delivery time if one
enbered into an agreement with o repubeble sewnlll avd asked
them to deliver each yesr & set quantity of a cerbain type of
tisbew,
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of timber? If there are sirong

other than boatbuilders, then it ig pmbabl@ that thers will be
an increase in the pmc@ of timber

I do not expect amy gresdt increase in the cost of timber. It
will probebly follow more or less the geperal price incresse in
the cowntyy, Howevery for soms hard woedse such as muwwvle there
might be pericls of shoriage of supply pertly cavsed by the
fact that the forest tokes some 60~00 yesrs o renew itsell.

Hany of the bosthuilders arouwnd Iske Victowis uwse & Yype of

timber ocalled musizi, and camces built of this tiwber are said
to last five years, Would i% be possible o pres
wosizi and therdhy lnorease the s@ivice 1ife of these o

Musizi bakes pressure treatment very well it might be
interenting to try as an slbermstive Lo muvule.

Possibly one regson wmhy the new csuos types lubroducel have nob
been & great suwoscess in the Iske Vicboria sves is thal, although
these cances were mors strongly bulli, the same biuber az im
the traditional csvoes was wiilized, which meant that the life
expectancy was more or less the same as traditional cemces. I
seéms that a better wey would be o ubilise pressurs-impregnated
timber that would definitely increase the pervice 1life of «a;m
Canoes,

Suppose that Uganda wanted to incrsase their boztbuilding
activities and thevelore m@@ﬁm a greater supply of bosthuilding
timber, would the Forestzy Department take this inmbo accownt in
their long-range planning m%.‘ Mw forests, for ewample by planting
the dype of specles that are of lnberest for the beatbuilding
indvstry?

Generally, the Foresisy Department bhas nol enongh resowrces 4o
permit large-sesle planting and ws beve to consentrate om species
that are regquesied commercially. If we planbed today, say
muvale, it would deke 40-50 years before we conld sbart cubting
the timber, and this ie o wvery long time shead inte the fubure
and will be 4ifficult o incorporate inm the pleamming, I would
rather say that it would be bebier to select three or four
gpecies of timber that will be suitable for beatbuilding afbter
presgure trestment, In this wey, one would be assured of a
steady swwply of either one spesies or the other.

ling pressure-impregnation Lo b@&%mﬁ timber; 1% is
%w&z‘m&l to insist on at least the double retention of the
woed preservative. in the timber compared with what is nowmmally
used for house corstrmction. One needs at least 0,75 1b per £4°,
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otherwise you ave mot gebbing the treatment that iz reguired
b0 enevre perbanent probection. Probably the best solubtion
is to request the timber merchant for a dovble +treatmewt,;that
iggto be pub together with the ordinery building timber in the
breatment plard twice, bessuse it will be difficult to come
vinse the breabtment plent o adjust the mechines only for a
limited quantbity of bimber desbined for boatbuilding.

Some years sgo we paid Bust African Shillings 60 for & Q mm
marine plywood sheet 8 £ » 4 £ ilwmported from the U.K. About
tuwo years lsber the price went up %o Eode Sh. 90, Today we
are paying B.h, 8he 135 for the same sheet of plywood,

Would it be possible for the Figheries Deparitment o lwmport
bolts, neile and typleal Pittings dubty free and then sell these
items o regimbered boagtbuildsze with a small profit?

In Kenye, all Govermment deparbments are reguesied to purchase
their goods through the Minletry of Works suoply stores,

The problem of the shorbtage of swply of timber has been mens
tioned by several people., It is nob the shorbage of timber
that is the madin problemg it is the showtage of the swpliers,
and I think this can be overcome to o large exbent.

Tobody will wnderestimste the lmportance of the foreign
exchange consideration in the selection of comgtruciion meterials
for fishing vesgels. If the calevlsblons ghow. thzt the

local material is as econowic as avy ilmported material, olearly
the choloe im 4o use local materials. Bub, even then, the
problem is nob. elearcut, If yeun have s demand from the local
Purnitore induvstry for the same type of woods ae you need for
boatbullding, you might ewd w in & situstion where, %o satisfy
the demand for building boats, the farmiture industry had do
import timber. Vhal is inbevesting in the paper presented by
Hr. Gulbrandsen is that the cost of censtruction wiilizing
different materdals does not very a lobt and, therefore, the
selection of vonstruction material is not a eriticel factor in
& fishing boat development programme on lake Tictoria.

The ¢ountries of East Africa have o foreign exchange problem
and it seems that lmport of rew materdals for boatbuilding
should be restricted as mush sz possibles we should by %o
ubilize owr own materials rather than import substitubtes thab
might be technically superior bul represent a heavy stirain on
our foreign exchsnge resources. Wooden boatbuilding should,
therefore, be encouraged by reduced taxes on import of nails,
bolte and fittings, There is the peculiar situation in Ugenda
that ready-wade boats and Pibregless wmaberials can be imporbed
duby free, while a wooden boaltbuilder has to pay high dubies
on the naile and bolle he lmporbts. This is hardly the way %o
encourage & lecal boetbuilding indusbzy,
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I would, in this coxmezxion, like to meuntion that all bisber
in Ugande cerries ¢ sales tax of 22 peveent which is endevge
the sompetitivensss of local timber, compared with m@@wm
pakerials,

Since bolbe and sorews can be wsed for other purposses, 1% is
difficndlt bo create a “syshen vhepreby boatbullders are szoluded
from paying sales tax. The omly way sesms to be thal the goverm-
ment agencies import bolbs, neils and Pitbings especislly fow
boatbullding purposes and sell thes to registered bestbuilders
$ax freae,

Arve the prices For the raw materials such ss sbesl, btisber and
FRP referred bo in Me. Sulbrendsen’s paper besed on prices in

Uganda?

The cost caloulations are based on prices in Ugsnds, Probably
there would be falrly 1ibtle difference %ﬁ»@%wwem the prices in
Kenya and U rogerding sheel plates avd sbeel relnforcements
but the wood combe might differ. The price of FEP iz hased on
purchase in fairly lerge gusnbtities resuliling in a low price
per kg, Ho import taxesn heve been added o the cost of Fibres
glase and polyesber vesin, The sowt, bowever, of the complete
fibreglass laminete worke out to spprovimstely sh. 6,50 per ke
Haybe Hr, Beach can inform about the coet of fibregluss
maberials in the U.8.4.

The sogt of fibregless meterisls depenis considerably on the
type of fibre veluforcenent melerial wbllized, rendom met, wil-
lateral cloth or woving. It i, therelfore, dAiffiocult to
estimate an aversge prise for the fibreglase laminate. R@u‘gﬁuy@
however, one can suy that bthe materdal ocost of the resdy lami—
nate has been vecewtly sround TO cents per 1b (B.A. Sh. 11 per
kg)e I would like to memtion that, although it is truve that
series production of fibweglase besbs recuires movlds that are
relatively expensive, it is also possible to meke cheaper
moulds suitable for one-off corsbruction. A female mould geme-
rally  made of wood iz comsbruoted and the time reguiped for
this is barely more then what is reguired for setbing vwp an
aligmment of frames in o corventional wooden bost consbruction,
This will, %h&w@f@@@@ meny minoy mmmmm compared with fivet
building & mele woden mould and then & female movld of Pibre
glasg, We fimd in the U.8.A. that we can build one fishing
boat or ome pebyrel bowt or one plessure bost with this method
competively with obher comsivvobion methods. There ig o lot

to be sald for wood, stesl, aluwminlum opr Yefro-cenent congtTUs
tion in developing aress, but I think the we of fibreglass
nesds seprious investigation and one should not be soared away
by the seeming complexity of the bullding precess,
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Hhen you have o meke o weoden mould befove meking o fibreglass
holl, ¥ dovbt vemy wmush that the comt of ome hull will be compe
tibive with other nslhorisls.

Yo hove vecenbly bulli fovr bosbs for South Koves wsivng the
fTesple mould process, awd we Found that thiz was no more erpen
shve than sny obther construction metheld. Repecially with Ve
botbon boats, it is very simple o Duild femsle mouids mincs
plyuoed sheebs can be wvhilised in the fubricablon of the movld,
Such & mould can be cconomicelly competiiive with ouply one boat
bullt, but 4F need arimes it is possible to we the same mould
for uwp to 50 boabs.

in the U,S.4. an FRP lay-up worker eprus about § 2.50 psr bovr,
that i abouwb she. 18 per hour. One FEP bostbullder decided %o
ghart building ferro-cement boats bub ran imbo Aifficwliy as the
akilled plesterer reguired Loy this constructicn method in the
UeSeho would earnm $6.50 per houwr. In other parts of the world
the situstion will probably be redicelly differemt.

Smaller FEF boabs czn be built in o smimple boglbshed, withoul
teo much regard for bamperature and humldliy combrolg however,
the commiruction of larger FRP hulls will, in tropical areas,
require more olebovaete facilitiss, You have seen what is
reguired for bullding the 41-£% fevro-ceoment travler at the
boatbullding training centve, which im simply a shed to give
proteotion from the suwn and wain, A similer size bost bulld
of fibreglass will regquire an ensloped building which would
give you some oonbrel of lemperaiure and hualdity. The
question of hwnidity comtrol iz especlelly important in the
bigger sizes of the fibregless boats., The expenses of providing
these Teollitics snd mainbeining the control of temperature
and hvumidity will show wp in higher overheads, For smaller
FRP boats like the Sesse-type sanoe built in Kenya sud the
Yoanens boat Built in Zesbia, the quality reguirements ave not
o high and less elzborate Lfacilities can be used.

It wos menbionsd by Mr. Beach that FRP boatbuilders in the
UeBodo got approzimately sh. 18 per howr, and I can mention
that & skilled boatbuilder here in Bast Afzice earns aboud

sh, 2% per hour, This vest difference in labour comt will
influence to a large exbtent the choisce of corstruchtion mabtevial,
The mein recson why FHEP is taking over in Hurope apd the UsS.4.
for the construction of boats wpto 20 £% ig the fact thet it takes
& 1ot more mam/hom Yo put bogother wooden boats than it does
%0 produce o similar size FRP boat, Although the basic mabterial
cost will be higher for FHP, the savings in the cost of lszboup
are sufficiently great to wmske 1t economically compstitive,

The situation here in Bast Africa regerdinmg labour cost and
maberial cost lg diffepent from Burope and the U.S.b., and we
carnot say that whal iz good in Burope is also good here,
Rather; we must take each sase soparelely and analyse carefully
the pros and cons of eash maberial, ’
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Te it tvue bhet the ¢kill of 1 e pegule
boat @@m*@:ww@"im& in conpidersbly lower than :@: *‘ﬂ%‘ wooden boal
sonsbrustion?

of the best Fibreglsss lemir %’x&mm in the U,8.4, come {rom
Hexico, These people ave o with Amevican lebowr; therge
fore they ave wmobiveted and they ki vxm they have to do & good
job, The same sppld bo velfugess frenm Gube snd  therelore

leminntors we have in the U.5.4,. ave Hexicans and
Cvbans, To treln o wobtivabed perason whe i wllling to learn
and teach him te lewdnate Tibrepisss tekes two days. We can

n op & woman Tor the predustion line, meke him produse
pamplen on & formica © “&% showing him how to geb an even ‘
thickness and woll ovy the aly buibbles, At the end of the
pesond day they will be on the producilon lined alter three or
Pour deys wore supervisleon they are ehle Ho bulld a good boak,
The comt of traiving o roplass laminsbor is therefors negli-
gibl@ma

o I

FEP boatbuilders in Burope avd the U.8.4. sre produsing for a
ebditive wasket and the guelity send findeh of thelw
production must, therefore; be very high, Would it be possible
to reduse the cost of Fibregisss bowt production by building a
work bost with a rougher Tindsh thet might s%ill be @&M@fe&mﬁw
for the fishery in Bast Afrlea?

fle heve a case in Kenye whers one mepulschorer hee bullld a

FEP canoe in lwraey siyle while swotber hag bhullt o mﬁm&
without awy teimmings. The slrength is ldenticel., The cheaper
26 Pt canoce copt £ 175 while the more luwnrious one ocost

£ 300, "his shows that 1% is poseibls to comstruet a compebie-
‘%ziwo Pibreglass eapve IT oue avoids the trismings and does not
a high degree of polish,

it hes been menbioned in the Ulsowssion snd ln the pepers that,
due %o the changing conditions in verdous pawrbe of the world,
the selestion of consbruwobion matevisl will not be the sume

in one cowdyy es in anobther. In Japen, for ewauple, they ave
building o lavge mmber of FEP bowabs wmeinly due o the veny
apparent incresse in cost of lebour during the last years.

There has been a tendensy to raduse scantlings in onder %o
make FRP boate wove competitive with wecden bogts which
resultel in short 1ife of some of the FEP boals.

& Piohing bost rovelves guite o bough tresbment, bunplog sgelmed
quays and other bowts, spd the lemivsle must be thick encugh

to withobend loval shocks and abrasion., The sosntling of a
fishing boet is mot delermined by an oversll glrength calove
lation, but rether by experieunce from boats actuslly built,

Phe olasgification socleties that have worked oub scantling
wales for fibreglass Tishing beosts reguire thisker shell
Jaminates and more ivbernal relnfopcsmends then in FAP plessurs
h@&%ﬁ@ .
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liw, Semskols and Hr, ‘ 5 1 j be very Aiffie
enlt bo iunbrodus 5y L by seall
boat m%@mm& ‘”&x dugont cenoe
or Seppael; his esomomle

situskion angive Dishing
vessels, g8 they are pass

prodused,
wmarket for sush

Big is the

hoPod. BOLIESS The situstien in
we heve seversl m&
wery rudiserber
with 2 new mﬁg&@ @:ﬁg ’?mmﬁ,
hes been sccepbed v
4o compete with an ¢

Uganda since
pa of oralt im
wp & new flshewy,.
: *é; the Sessestype
) mg therelore,
Pishing vesmel,y
inbroducs » now
type of Lishing vessal ix ong tradition of boabs
bullding.

on the present
possible bo the
Mmﬁm « ‘The
m"m‘:@% Ty the
is no need to bry
&\»%MW‘% is wot so
Lies of bostbuilding
an mecberial
thet FRP offers
made o model of a
b evdered the fipet
The experiences with
3 it de o mietake
*“%&WV@ in Kerya. The FHP
8= sanoss per monkh

I do not believe that 1% i3 4
type of Jewse camve, Thig o
ideal for the type of Fflshing
mechanised Sesass csnoe hag ‘mm ki
fishermen in Keyrs and we belle
to improve Tarthey on this by
fortunate as @ggw&ﬁ& in Emwmg
tiober within it own bo
ghould, @?WW@;;“W@ be s
the gresteat adlve &szﬁyw@
Sesse cance and the @ﬁ,mmﬁm s
seven of these to be weed on L
this canoe have bean very good
to envourage consbruction of v
fesge canoe can %f&% bullt at th

P

from the one méuld, snd the s L regudred by the workews is
low, FHP cances are very essy to repair smd %&a@y are also w@w
Light for %‘m&m‘z@m ing, whick X importent factor vhen the
boat hee to be meved 200=300 s s the bostyard to the

laks shorse,

The advantages of the
canoe ares legs %M

wgﬁ lmgw m:ww@
life = ppobably three times as Msmfg :

soofien Sesse canne,

We have made mome sxperimenhs
of marine plyweod bub this @Ma@;% ﬂm ;;;*amw & ragls m% enough Tor the
tough tresbnent thal was given do these bowbs by the Fishemen.

JoTe MAKORO: We have had one PP Sesse cmuse by
mm Mmm mm W %?*‘mm «mm: g&ég *v%%

AePodo HOLNESS The FEP Sesse cance wae deslgned
and wes never lnbended fop off
Lake Budelf, which can besome v :
snd it de then a grest adverdsge b %c&m canoe can land on
any beach and be havled oub of the waber, This is an luporbant
poivt since shorms @%@m develop guddenly snd the bowt has te
get baek o the sh : be heuled oub easlly.

K3

From mm, To Flme,

wt
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I+ is slated in the paper by My, Holness thet o Fibreglacs
Sespe cancos combe gh., 3 500. How many fisherpen couwld afford
4o buy ome of these canoes?

e have four to five grouwps of fishersen thet have obiained
Sesze cznoes throvgh long-term peyment schowses, ‘

The difficvities in the smuwply of $ivber have been mentioned
by seversal participenbs, bud I wopler wbhether this is nod

v & guestion of plewning. Ho metber in which materdal
¢ bosbs, you nsed to plan shead at least plx
months for the supply of meterials, be it btlsber supplied
locally or imperited fibregless and glesl. One thing that must
h fibreglass is that the storage time
of the polyester resin is limited and the time lapee bebween
leaving the factory end belng wiilized in Bast Africe wight be
longey than the safe sborepe time, with the wesult thet the
guality of the laminete is reduced., I wdersbend thelt exasples
of this bhave already heppensd,

1% is esbimabed thal theve ave aboul 6 000 flshing owadt of
all sizes wbtilized in Kenys, Tansenis end Upsnis. Supposing
that the life of esoh of these vessels im aboub ten yesrs,
which i probably higher than the actual case, the nesd for
new conzbruebion iz sbout 600 boabs per yese, This is o big
guanbity and probebly 9% persent is covered by the local "beach
boatbuilders, 8o far, consbruwtion of Lishing bowts feom
commarelal boatyards has been very Limdbed, Howsver, their
iuportance will grow with The meed Tor bigger fishing beabs,

o

Dealing with 40-0% trewlers for lLake Vioctorism, I think it is
very imporbtant to realise that the tobal nuwber of vessels of
this sime that will be build is golng to be falely linited.

I thirk i% 18 dmportawt toe, slysady from the beglmning, to
Ty @b dimation of the boat types and the eguipment on
them as much az possible since this will facilidale opewveblon,
gervice and repair,

If & Fervo-vement boat should be damaged below or in the waber
line resuliing in waber pouring inbte the bull, is bthere sny
set prosedure to sbop the lesk in such an emergency situsblon?

In o fervo-penewt boat the demaged spres would be lovslized and
the broken pisces of conopets would be kept in plase by the
weah,thue preveutiog lerge guantitles of witer scwlng through
the damaged sres, However, I do not know aboub awy speeific
procedure to follow in the cese of mejor demsge wnder the waher
line. In a recewt cese in Wew Zealand we had a 48-0% trawler
vhere the plerced hole wan sboub three inches soross. The

¢ ares waw sboud 12 lwches soross, The vepalr cope-
gisted of bresking out mowtar In an area of 16 %o 18 inchés
aoroes in order to expome the mesh. In the hole
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and rots hed been broken and

itmeld, = o replaced by new

rods and new mm‘m The vhole ares ws then plastered over and
left o ocures

g vessele heve

been cpersted from Mombase over the last couple of years, and

it would be interesting to hesr what sxperience you have had
P i ] wos and repeir of these vessels, ,

erro=coment bosts in Hombasse are 32-0% trawlers., 8o far

- there been no obviouws deterioration of the hull, Thers

have been some rust sbalns oen the ouber swfasce bub I believe
these are from the iron bolts uwned for £4
strekes, There bas bewn very Little maimbe
boats, and they have stood up very well dwwring the past four
yeara thay heve been in service,

Sometines rust spole can be meen on the surfase of the ferro-
cement boabs and these are often cawwed by cavelessness with
the wives wsed to tie the mesh to the rods, Tf the bie-wive
is put through from the lumide and twisted anmd cub on the
outside a little point will normelly protrude and might get
an incomplete cover of mortar. It is the cwstom now, in my
firm, o ubilize stainless steel +Hie-wire, imserted from the
outside avd twisted and cut on the imside.

I have seen ferro-cement bosts of similar sise to the 41=P%
trawler you are building here, with a2 spescified hull thickness
of 7/8 inch, and I understand that the trawler here will have
& hull thickness of 1 1/8 inches; are there awy partioular
reasons for this ineressed thickness?

It is uwsual practice im New Zealand for fishing boats up to
40 £% to have a hull thickness of 7/8 %o 1 imch, while boats
above 40 £t have & hull thickness in the region of 1 1/8 inches,

Hew Zealand iz & counbry where ferro-cemend bost cormstruction
has been well established, What type of boats have mostly
been built of this material, pleasurs boats or fishing boats,
and which siszes of boats have been built? It would alse be
interesting 4o hear what the resuli of the operation of these
vessels has been,

The oompeny I am wozlding inbas built fervo-cement bosts between
25 and 55 £6, The biggest trewler we have built so Pfar is

48 £, We have built seven or eight 36t fishing boats. The
55=£% boat was & mobor sailer; and we have been building yachts,
HWe have also been involved with ferro-cement boat comstruction
in Homg Kong, a 55~ fishing boat for longlining, end further,
in Fiji Ieland, where we built a 38=ft tug and barges, In Hew
Zealand, b 8 up to 3 000 tons carrying capacity heve been
comstruoted of reluforced conorete,
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hat iz the smellest sise of Pishing vessel that can be bulld
of Perro=cement?

The smallest fishing boal we have built im fervo-pcement was
26=£% longth over all. In this boat we utiliszed the pipe
frame construstion methed, in fact we have o complete pipe
frame monld braced on the inside so that it can be 1lifited oud
4o the hull,

I voticed that the 41=t Lerro—cement travlier build here was

-plastered on the outeide in one day., Is this necessazy op

can one leave joimbs in the hull and do the plasbering over
geveral dayn?

I% is desireble to do the plastering on the oubtside in one
day, bub evidenlly for bigger vessels the work has %o be
digtributed over several days. This is poassible by applying
wet to dry epoxy wresin in the joints to ensure a perfest

bond between 0ld and new morbtar, When plastering a ferro—cement
boat, 1t wes previcusly the custom in Hew Zealawrd to press the
mortar from the imside through the mesh and then skim off on
the oubside, This method hed meveral incomveniences, All the
mowber has to be shifted to the inside of the beat and it is
diffienit o work due to the bracing and sesffolding on the
inside, end it is Aifficult to emsure complete p@m@%m%mm of
the morbar. Due to the exbrs time needed for carcving the
mortar to the inside of ‘the hull and f@mm it '%.;hmugh the
complete thickness of the shell, there is little time for
finishing on the oubside before the mortar sebtles, Over the
last three to four vears it haw been uvsuval practice to plaster
in two mbtages, The mortar is first forced through from the
outside $o aboubt halfwey through the thickness, and it is them
Pinished off emfl left %o barden, Some of the bracing can then
be teken away from the inside before the secomd stage of plag-
toring is done, that is, morber iz vibrated through the mesh
from the imgide %o £ill wp awy possible void. .

I agree with Eyresthat it is sdventageous 4o have low bulwarks
on ferro—-gement fishing vessels. It is alzo essential o have
gtrong rubbing strekes in aress which are suscepbible to
abragion and shocks,

I bhave had the impression that Lerro=cement will be able to
compote with other materials in cowntries with low cost of
labour because the comwsbrustion method still is falirly labour-
ivtensive, What is the position in Wew Zealend in this respect?

In Wew Zealand the good boatbullding timber is becoming secarce
and there ls, therelore, a trend towerd other melerials. PFerroe
cement im one of theme materisls and our firm has been sble to
build competitively by employing wnskilled labour for the asbtuval
tying of the meshy whioch is the bulk of the work in the consiruc
tion of & fexrro~sement boat, Our permenent work foree is rela-
tively smell and for the plastering we have o contract with an
outside firm,
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o are, in ouwp projeots, often faced with theo probles of bulle
ding ome oy two prototype boabs in aroes vhere little boal=
building skill azd faodlitien ere wvailable, In swoh a
eltuation forro-oement ofform meveral advantages, We oan
bring in o man with oyporience in tho ocnstrusbion of Fowrro-
oement bogle and he cen consbragt o bowt whilizing labour that
has no provicvs cxporiewce with boalbulldlng. The Litting out
of the bhoat, installsmbtion of eugine, ate., will of course
reguire skilled lobour, bub, abt least for the bosthbuildingg
particuwlesly, the emouwnt of local akill amd facilities reguimed
for building vather big Tishing vesgels is very limited, We
do not beliove in iwporting fishing bosts imto cowmiriecs whiech

- have a potenblal fop Purther fishery development, Ve thinmk

that the boat shonld Do built in the eaves where it will be
used, and bvestel oubl avd medified scoording bto the needs of
that ares.

Are thers euy ezperivemie going om ot the presewt frving o
utilize the seme besle technique 88 in ceneut conpbruction
bub meybe with other maberisls to improve on the weight om
ingulation proportlies?

There i8 o lot of dovolopment work being done in meny countries
in vegard to feyvidement, and in the fubture wo wight ses boats
belng built of o combingbion of meberiale trying to whilise
each nmaterial where ils proporties ave most advanbageous.
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TNTRODICTION - OUTBOARDS TN GENERAL

The @wmm@m% s applied to fishing craft, io gonerelly regesded ss $otelly
by what might be terwed “the BEsloblishmend®, i.¢. the traived maval seohiilecta and @@Mw
builders. One is ‘told, with great ewphasis and weighty documentation, that cuiboards are
flimsy, very unscopnonic as regurd fusl comsumpbion due to thelr M@wmwﬁm% 1= ks
nature, that they are szpensive por hp, thet the weight on the trane small bost o
canoe tends to spoil the bvrim, that they are complicsted apd m:mmiﬁm $o mmwg aud that
the small; bigh-vevving yropeller s grossly ineflicient. Yhe use of poltrol se Pesl is
frowned upon for salfeby ressons as well as oxpenss.

The pundits will tell you that you need a slowrevving, heavy-duty diemel engins,
solidly bolted to massive engive-besrers, driving through o lawge reduction gesr %o a
monstrous propeller. I your propeller le of varieble plich, and your engive was deslgned
before 1910, you bave achisved perfecticom.

RUMBERS OF OUTBOARDS ON LAKE VICTORIA AND PRODUCTION INCREASRE

All this may be trus, but it does not appesr so frem experience in the Leke basin.
The total landings of fisgh from leke Vicberia iteelld ameunt do over 110 000 meierio tens
per year, uol an inconsiderable amount., The Fish is landed by over 10 000 open boslbs, and
much more than hall are propelled by outboard molors.

Outboard motors were first lntroduced epcund 1950 when produetien from the sres ws
about 25 000 toms, and the wwbers have inereased wisedily yese by yesr., Considereble
incresses in landings in leke Victordie mpd in many obther Tasrs Mmgmx inken spre duwe o
many fachorsy, but it is gererelly eagreed thet the two wost luportant were the lsbroduction
of synthetic fibre gillveits avnd mechanised cvaft., The role plaved by outbsard wobers in
this increage in fish landings, which on Leke Victoria aloms are worth £4 million sterling
per anymm, cannot be overestimebed.

REASONS FOR FOPULARITY COF OUTBOARDS

The outboard motor ls exiremely convenient and 1t cabobos more fish. Given the
opportunity to try verious techniques and time to evaluste thew, the Afri .
like any other fishermen, arve perfecily capuble of finmding out what m«m m@m bewte. The
introduction of powered craft wes immedistely svd etartlingly sucess
to the pocket of sacking fouwr paddiers wore cbvisus, The @mm@m
wider fishing grounds. The room vassted by the padilers permith ;
nets and more fish, while the spsedy reburn 4o base allowsd £igh %o be off-=lowded in mm
better condition, Any powsr would have provided meost of these adweumbage ;
disadvantages belng cost of fuel, capital investwent, opsration of “@m mﬁwy wile twn
gt presume, greabter five risk.

The oultboard, with its notorious fthirst = it wes olear -~ oould ned om
eccnomical diesel moter, snd, indeed, Tishermen im the early days who @m&
in 35 hp outboerds found their fual bills rether frightening, & fe pazd
therafore tried out in the early days of mochanisntion, snd it . nok ”&m
that the traditionel cence designe of those deys wers not sulted de mm 1
sould be, and wore, adapted. However, ths difficulties of imstelletion
up by the wobors were ageiuvst them awd deepite all the suporia’ w
high speed was not regquired lm the lake Vieboria flsbing oveft, the mmiw pe
Tishermen's love of the outboard wes the speed sanily cbiaimed by thelr long, thin camoss
with a relatively small, high-vevving engins. They shaniomsd with repidity o fow inbeand
inmiellations that were attempled just as they dropped the luvger, over 20 hp wobers.
They concentrated slmoat ewbirely on the lower-powersd mobors whleh vhvisusly suited dhele
roguirenents precisely.

b m«m the
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In the lLake Victoria basln, 95 percent of outbenrds now in wee ovre in the 510 hp
PANGE, o:i: Americen mamufaciure, and ave primerily intendsd by the mamPocturers for sport and
pinller uwees., Theme sult the fighing of lske Victorie admirchly. loaded or light, the
"e;&*adi'i;iomsl canco can he propslled ot meximom displacement ppesd all the time by these
mobors; andy light, may oven semi-plave to lmprove on +4he displocement speed, That this
speed 1w of velue to fishevmen carmob be denied. Exaetly where the oconcmies of the slow=
speed diesel advocate fall dewn iz not embirely eclesr, Howover, 1% in elw that the ome
high-revving womllw ig not Hoo uneuited %o the essily propelled coase—typeo
in Afvlcs, time il of groat walug o fishormen amd like all of us, they lilm their comfort
and the speedy rotuwrn home is grestly to be demired, If it vosulés in more people fiching
than ovthervise would have boen tho case, it carmot be vaid thot this is an vawerthy demire,

leny adventages of the oulbonrd have beer given above, buly of course, the incredibly
pimple iustellation and ecese of removal exe wost importent. The vutboard certainly
sipplifies beaching fishing vessels, bul sven vhere larger crelt normelly lie afleat, as
at Weogseko on Lake Albert, oultboards ave proferred., The high power to wolght ratio, of
course,; has ite advantages in oxive carrying capascity, 82 well ao the esase of tvamsport of
powey wnlh for repair or maintenance or primexy imstellation . We ses; therefore, why all
the fishermen who should he chugging around lake Vioteria, thelir boats awd themselves
vibrating to the sleady thump of slow-speed diesels, eve now geily skimming slong in fromt
of & high-revving, grosely inofficiembt, but exbremely comvenlient outbosrd moters

EYPES OF OUTBOARDS USED

Homt modern.@ ilow-powered outboards arve gemsrally similar in construction cmd operation
end ‘there is very little difference between them in actunl fact, In the early fifties,
this wes not the case and o mwber of widely advertised and sold eutboards of difforent mekes
werg extromsly wmsavisfactory. One reason for the curiowns situstion in soms aress today,
vhere one motor alome is nwed awd others shummed, or ono particular make resolutely refumed,
can be traced te the premature introduction of an uwawebisfastory model. Fisheormen's
memories are long and no matter how much improved and altered that msdel may mow be, it
#till caxmot be mold, Conversely, where an early introdustion was satisfactory, that
perticular wmotor may 8till be the only acceptable meke, despite great improvements by ite
compotitonrs,

On Lake Victoria, a8 has been said, it is the American 0.H,Ce 5=10 hp medel that is
populer, On Lake Albert, the rather more rugged and more gwimitive, horizontally-opposed
12 hp Pewba (Archimedes) engine i almost alome in the field, Over 1 000 of these motors
have been sold ou Lake Albert since 1954. On Lake George there im, porhaps, cme of the
last suwrviving pockets of the Atco Boat Impellex, On Loke Karibs in Zawbia apd in much
of Halewi, the British Seagull engine stends supreme. Hany of these rogional preferences
con be traced to the originel introductions by the Fisherios Dopartmemts, and to the
vregence of active and officicut trade distribubtors.

Despite all the foregoing, the outbeard stlll hes mauy feulte waleh it would be idle
b6 dony., This is not mmmmg when one cousiders that they wero not desigaed fer the
kivd of use thoy receive in tbe Cighing industry; nor, most likely, did the deosignery
sver conbtemplate the standard of mechinic whe would atiempt te mmimtain sud repair thom
Gowarally, the faulite sre dus to fllusiness of constructlon, the use of mberials uvneniied
w0 comtimious operation, meglest, avd to fellure Yo guard agnizst oxsessive vibration.
Propoller blades soon becomy chipped and bent in opereticn, mowmbing brackets beecza loose
or broken, epd vibretions becomo increasingly importemt. (eater use of lock mmits, leck
vashars and looking compounds would help, altheugh 1t must be admitbted that as secn am
any v o gevew is bouched during a repeir Job in the fleld, any locking vesher or logh
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mroperty of the fastening is immediately lest. It i diffionli to see how engine manu-
faoturers could justify exbensive redesign or reconsiruction for whaet is an extremsly
seall part of their total warket, Albthough mobor-csr manvfacburers claim Yo design their
family saloons on linss which closely resembls the current Grawnd Prix racing car, it does
not appear that outboard memfacturers hope for mech faveourveble publicity from the succese
of their models ip the African figsheries, whish might be fermed "frand Frixn of molor—
bosting (although we may yet see a "Safari? model Evimrude!),

To turn to soms of the other quoted disadventages of the outboard, thers bave only
been two or thres csses of fires in fishing boats on lake Vicltorie simee the oubtboard was
introdused. The African mechanic has not found the complexiiies ef the outboard comsiruc~
tion and repeiv as 4iffiecult ae was assumed., Petrol and lubricating oil are more widely
available throughout Ugende than is diesel fuel oil, Host figherwen or their smployees
operate or are Tamilier with petrol-sngined land wehicles; and find that a common siock of
fuel can be kept, The flimsy nature of comstruchtion of many outboards is certainly
unfortumate, but ie not sulficient to militate ageinst their use,

ECONOMIC JUSTIFICATION FOR (UTBOARDS

The provision of outboard powery, even where this is net linked with the necessity for
an improved and wmore expeunsive hull, reguives considerable immediszte increase in landed
value of the cateh merely o maintain the same actual profit, and & such greater increase
in cateh to maintain or ivcresse the raftic of profit to ivvestment, OConcrete figuves for
this type of costing are hard to obbain, bub 1% doss sppear that the simplest oulboavd
power reguwires a doubling or trebling of the previcus cabtoh to maintaln the same aciual
profit to the owner, Despite the lack of sccurate figures, it is perfectly clear that
this reguirvemsnt must be met and more then met for the outboard fishing boats of The
Lake Vietoria basin

FULURE OF CUTBOARDS, POSSIDLE INMPROVEMENTS AWD DEVELOPHENT PLAWS

Much can be dome in Africa by improving standerds of maintenance end repair. It is
cbvious from the foregoing that the outboard will be a major factor in fish produchtion in
Bast Africa for meny yeare to come. Investment in training sxd placement of mechanics and
repair shops, therefore, are essenbisl, WNetheds have veried somewhat in the three terrie
tories. In Uganda, the policy has been do leave the achbual evelubion of mechanics o the
light of nature, In fact, with the gemeral high standawrd of living and good commmications,
large nombers of small mobor vehicles operate all over Ugands, and there is a comsiderable
ford of mechanics competent to cerry oub miner vepairs on cars, These people have proved
remarkably adept st keeping outboards rumning. The Department®s active help has been
limited to providing communzl workshop facilities at the more imporbant landings, and fo
advice and assistance from the fisheries officers who are, at the moment, the only competent
gtaff members who can help, The Pisheries Training Institute at Enbebbe, howsver, is
giving courses in outbosrd engine maintensnce and shertly the 200 or so fLisheries
aggigtants in the field will be sble to give mechanical agsistance. In Tangania, depari-
mental employees carry out repeirs snd meinbenance free, charging only the cost of spares
to the engine owner, This sppears to be an sdmireble schems, and could well be copied
elsewhere,

dn important factor in the sucecess of the outboard engine mechanization programme haes
been the sustained favourable econcmic climete, Hast Africs gemerally has maintained the
high price of fish, Theare has been & steady improvement in landings and fishermen's profits
have been bigh encugh to sbzorbk the relative imefficiencies of outboard mwoltors without
difficulty. The cutboard is with ue snd is likely teo siay. Let us, therefore, make the
best of ite
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The introduction of oulboard engloes to the fishermen on verions lekes in Kenys starbed
ag late as 19643 even though the mechanization of fLishing eraft had been plazmed for &
lot esrlier, records show only single figurss for boate under engine power, cerrying out
commepceial fighing.

Uganda fishermen, of couwrse,; started on outboard engines some time in 1949 and in a
ghort dime & lavge mumbey of boats in Ugands were powered by these englmws. One of the
preasons for repid mechenisetion wae the lndroduelion by the Ugsnds Flsherise Deparbment
of adwvanced boatbullding,

The sbtendard Sesse csnoe will be regarded sr ouwr wmain Uishing bost to it an oulbbeard
motore If long~distance Fishing iz %o be corrisd oul, that is fishing in avess well awmy
from the landing beach which could be frem 3 to 10 mi, at least an 16 hp engine should be
uged. For Fishing wnder 3 wi from the leanding besach, & 9 or 10 hp engine is sufficlent,
In sress where high winds ape apt o develop suddenly, o smeller englvs should not be used.

It would not be proper to mention the makes of e @;mm which csn be obbaiped in vavious
parts of Bast Africs. The only important thing is for the fishermen o be constantly
advised as to who ooy give s satisfactory service to kesp thely engloes working.

tiovs who wish to introe

The swthor has spent copnsiderabls $ime in sssisbliog org
duce new oubboard englves to the fishermen. Progerees in any I
2ll departments amdl it would met be progress bo relfuse o try = new englne, when the ageubs
agsure you of all serds of advantages.

Engines, like boats, cammot be forced onto the fishermen; they have %o be ecouvinced,
Once the fisheries sbaff have inmdroduce a new engine o bost owners, it is the respongie
bility of the company or distribubor o convines the fisherman that not only is the engiuos
better than these he alrvsedy has, bubt that the mervicing and spares will be svellable ot
all times. )

Since 1964, the suthor introduced two well known outbourd engines to fishermen in
Kenye and went to great lengths o conviase not only the fishermen but also the fisheries
staff, of the various advaniages of having ‘these particular mekes on their canoes. Ingines
were purchased by the Kepys Pisheries Depsrbment Por demonwiretion purposes,

One enginve distributor wrote a letber to confirm that rew service snd spares would be
established ot Loke Victoria. Uobhing wes besrd from these people agaln; the obher firm
did not follow uwp simple defects which were found on their enginss and certain spares were
not available,

The aunthor considers +thet one should never contemplate or apcepd 2 mew cubboard
engine unless you have definite proof of the following:

1. Efficient sales syl administretive backing

2, Cuaranieed guick moving parts in shook

3. Trained outboeard wmschanios to do repsirs

4o Good shocks of different sises of outboard engines
5o Guaranteed afber-gales service

The prevention of overpowering of fishing craft is a very impoviant factors On &
nember of cccapions the suthor hes noted thet a high horsepowsr engine 18 belvgused where
almost half that power would have besn adequste, The overpowering of fishing boats is
not only unscenomicsl bub dangerous., An overpowsred boat, uwnless hapdled hy a very
competent porson, covld ensily overturn by buening oo sharply or could be swmpsd wery
easily in choppy weber,

It has bean proved beyond doubt that ove will oblainm gresber bensllds by using &
single engine against two of eguivalent horsepower,
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It does not cancel the necessity of cerrying & spare engine im case of emergency, if
offshore work is 4o be comnsidered.

With one engine being wsed, less fuel is cmwumd, less weight is carried, there are
lower service charges and it is cheaper to purchase, I¥ & second engine is reguired in case
of an emergency; a much lower horsepower canbe bought,and kept in new condition, so that
there 1s very little deprecistion and it can be kept as a siani-by for o number of years,

The gervicing of oubtboard englnew is most importamt; if beling wsed in salt water and
the motor is lef$ for any pericd the cooling system should be flushed out with fresh waber.

The normel service imstructions will not be mentionsd a8 they vary according to engines
useds The sbove gemeral adviee applies 4o most mekes om the merket teday, but it should,
of couwrse, be understood that the mammfacturers’ ivstructions issued with each imdividual
make wast alse be strietly adhered to as these mekes differ slightly, ome from another,
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ﬁmfw@m%w, the in .
3 in catches, : 1 by serketing o mam mmﬁmimﬁ lm*k

W‘mm +he profits have been econ by wmrioe immmmm in the engine mmm e by lack

1

The feoree meeded to drive & best through the welber iz meinly used %o ove
kinde of resistances friction ol by the subbling of the waber on the bobtom of the
vensely eddies which ere fer aleng the surface of the hull as e¢ PETS
speed is reached; and waves which form w& the bow and stern @aﬁ’ the

boat with large bow and stern waves can be an mmmim wi@%‘w bub it is obvioms ad
time that a great deal of power must be expended

4 detalled estimmtlion of powsr requiremenis which dakes 8ll $he shove fachters inte
account can only be carried out by a naval architect, For big vessels the selechien of a
suitable power plant inmvolves a great deal of money and mistekes will lead to increas
operating costs on & large sonle. Such mm&lﬁ &m never consg
the serviess of a naval srchitect o enpw g ]
the came of small fishing erafty %m@mw mmxm@f M’& which axe o b
is often necessary bo procsed without eny resl detailed analysis of the 0
The problem then bells dowm $o etbempbing o seleet & power wnid vhich is m%i@‘fm%wy
without boing excessive,

Based on available date, staff of the FAQ Pishing Vessels and
proparsd Figwe 1. It contains the main facters influsncing the e power of“ & W%B@lg
lyy Bpeed; length of the boat in waterline, end displasement, Bvidemtly the shape of
$he boat will also play & majer role;, mo there are high and lew curves depending om the
'»’*”om of the bmll, The high curve corresponds te benmy and “fai® boats while the 1
suryes apply to nerrow hulls with a sharp bows

The ecurves in Figure 1 give shp (sheft hersepower
propeller, Howsver, whon we select am engine, we base this om m}m@ mm m “‘me
fmtm@ra" stated bherse d@lim@d by the enginse oh dn the m@'%m»y@

¥y this is the 1 delivered by the bare @Wﬁ,m witheous Mmﬁm Lk
%m mm will be power losses ;m “Eha MMﬁ,@m ]
m@ &m’i this often omouwnts to 5 percent of the bhpe
mperatire sud humidity. In tropleal i% is
m @1@% $0 100 percemt relative hw :
on the powse of the engins, and & lose ﬁm %o high +a ture and humidity of 10 per
smet be reckoned with, Inecluding the losses in reduction gonr and beapi
& tw%a& of 15 peroemt, On dop of this it im wise o 244 avother 5 percomt and caloulate
the ghp (mm horsepower) to be 20 percent less +© @? mmm ‘Mw {(vee
hernepower It is nlve wime %o check that the bhy shated by %;m

roome, This hes o marked effect

plops 115 bhp ot 2 &
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shudy the dlegrems on the nexd pagew e ' ; v
and that for conbimecen duly the snglow %@Wﬁ@w %? bhp at 2 400 5
Tor tropleal oconditiens the power deliversd %o the propeller L bo ovound 75 chp, &b
high altitedes, like leke Vichborls in Zaet ifvien eitusbed at 1 W0 m &

there is & Durther 10 perosut power redwebion dws %e albd

30 pervosnd and o shelt horsepowse of 67 shp,

Baged on the sversge cwrwe in Flgurs 1 and ‘m@“&mﬁm@ am all
trepical conditions Bhe bhyp, Tew &m@wm@ waberline lemgt
pregented dn Table %» By wabuore, this type of
off the engine slse reguived to oblein a ceprtain @
guide, It certainly m@m&m clesely the large ineresse in
gmall increase in speed, Take as an example a boat of 11 m (36 £4)
waterline lemgth appreximetely 10 m (33 £1) and with a M@zﬁ&m For a speed
of T knots this boat will requirve 30 bhp and if we want to increase the speed to 8 Imots,
that is 15 percent incresse, it will reguire a dotel of 54 bhp thet is ap increase 1ln pewe
of alwmost 50 percend.
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Shaft horsepower per ton against speed / length ratio for displac

Figure 1



113/3

4?2;

izbis

o1

TECIDnInG 20 PE
TROPICAL CONTITICNS

Boging power bhp
TN .
ﬁi@@%@@mm 5 kuote knots | 7 boote | © ioots | 9 knote | 10 nole
G5 1 3 5
6@§ i 6w 10 3 53 kN
{22 £%) | (20 £%) 165 4 8 16
2.0 5 11 21
3.0 7 16 39
' 2 4 6 12 21
8,7 m & m 3 5 9 19 3@
(29 £3) | (26 £%) 4 6 12 25 43
5 7 14 kY 54
& 9 17 37 &5
4 8 15 26 43
11 m 10 m 6 11 23 f@@ 64
(36 2%) | (33 £%) 8 15 30 54 85
10 19 37 €6 106
12 23 45 8o 127
8 i2 22 33 |- 62 20
i3m 12 m 12 17 30 52 23 135
(43 £5) | (39 £ 16 23 40 70 124 180
20 30 50 87 155 225
24 37 60 105 185 270

(2) Belection of opersting s

By use of Figure 1 and Teble 1, we sve in & position to estimete the power reguirsd
for any reasonsble speed, The power will vary very grostly depending on the spesd actuslly
selected, as is shown by the example above., Our next problem is to decids what speed should
in actual practice be aimed at, If we could cbiain speed fres, we would says %the fasber,
the better®, This is not, however, the ocase by any means; power 18 expensive, and the
choloo of speed awnd power should be sred by economic conmidersticns. Yhe purpose of
ingtalling an englye is obvicusly o the boat eveund. 1T the speed im teo low we may
be betber off to combimme weling cheaper methods suck as salling or rowing, This is uot %o
say +that we should pot wmechanize unless this would enable ws te travel Ffaster than by sail,
The main dissdvantage of esailing im that it is wwreliable. In a faveurable Wm@, &
boat will wewelly be sble %o travel fester with sails than with en onglue, 7
Justified becauss it does not depend on s Pavourable wind.

Motorisntion my offer mapy sdvepbages: grownde which sre boo disband ﬁ?m' the exisbing
craft to freguent may be cpensd ups the eatch may be browvgbt to market on tis
reliably; the gquambtity of fishing gear I ad may be inersased; new types M Pishing geay
may bocoms fensible; the tiwme spent in mmm@; operations may be increswzed, while the twevel
time is deoremwed; the cvew may be alf: L movs lelsuwre $ime; the W&l%y of the ewbeh may
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roved; sefety ot sop mey ineressed (1% muy also be @.wmwm ?9;9' edding weight %o
YR }* sed ge one Almost oll thoss sdventages will be inercased by incvezsiag the
e of the wvossel, The sein dissdvaniage of mochemimnticn is the increased

4 opereting oogte

m adventegos mantioesd cbove ars Gifficult %o subject te a rigorous cccnomie
& ; : .

se the mmny woosrbelnties which swrowd sluost avy fishing vabwme. In mm;y

svery oven o cipwory exznlwetion will ot loast parvow cwnsiderebly the renge of

’QL&@’&‘,&“

46 am opasple Lot us toke & 9 m (30 £%) boat with o waterline length of 8 m (26 %)
spd o displacemsnt of 4 bens, Us are coubomplating fitting this hoab with olther o 15 bhp
% oa 25 bhy eogine and we wand o fivd out vhet difference this makes in ceonemic berms,

Figere 1 ar Table 1 will give we au idew what opeed the beal will get with these two
mgw e Pabla 4 z.m ientes thet 15 bhp wﬁl glve ws o spsed of arownd 6.3 kuots while
2% bhy will glve ve T kaots,

Poxs of the flest iw bo ho ongeged in gillnot fishivg ot night tiwe. Experiemnce hasp
shown thet; for the best resulién, the nets chould be in the wwber by 19.00 howrs, In order
; eabeh the movning ekt the veesels shenld zetuzm to thelr hems base by 05.00 hours.
shiag grounds ere n the sverage 20 mi frem pert emd the average per Lishing tvip
15 hp is 100 kg of flob worth UoSe$ 0040 per kg, and the boats average 200 trips each

advenbags oon wo oxpoot AT we dmetall 2% hp lpotead of 15% The Yravel time de
> growmds will Lo redused from 3018 hours to 286 howrnsy o ssving of 0.32 hours
19 winwbes. Ooe velue of this saving ie that he boat con leave 19 mimutes later each

i "E?::;smlly ul goonenie benefit con bo ascribed to sush o saving which edds te the
dewre of the orowe. In bhe tmxmu@@ the boat with 25 hp will be able to contimpe Pighing
ar Oo32 houwrd, longse than thy ”; hp veszel. The latter vessel i able 4o aspeud T.82 hours
on ths grownie during vhich $ime A% catcher 100 kg of Cish er 12,8 kg por howr, The addi-
Glomnd 6,32 howe Mhm’am moduse 4.1 kg more each Srip fer the 25 hp vessel or 820 kg por
Ni: \"'é,«“.@ ot ﬁ@ e.)ea%? ‘,@2‘:)@

m‘* uy aspuze Fhat o 15 hp eogine cowts UeS.8 1 500 and & 25 hp sngine couts .
JaBe§ £ 000, The fuel consumption will be sboub 0,25 Litre per hp/hour assumed bo eout
‘s";?m.mzf D212 ver litre, m‘&mm;@m@g o3l conmampbicn will be ebowt 2 pereont of tho fusl
2id pod ibe price o cgsunsd o be UeSed 0.20 per lb, Ieintensmes cowte will be taken as

12 pepeont of the engims velus por yoar swnd & 1ifo open of eight yesrs asswwed for both

2t ds fwwther cosumed that bolh engines will opermte at full powes, going epd coming
2 fhe fishing groveds eed will idle 2t cne third power while on the groundg,

Zop the 15 hp eneins the opergting period will bes

2036 hours per day et full powsry @ 1 270 hours per yeor
T:62 hows at ens third powse

cupregponiding $o full powr fop 520 hows por year
Potal operating time ot full powse 1 TSD
Snawel faeld consumpbion: ’

i 190 hovrs = 025 WL%:AWJZ&}/MWB." =15 p = 5700 litwes
Armrmel cost of fuels 702 = 0,12 = Us24 805

dopmnd ubplesting odl conwomptions

Telde 2 6 TOD = ‘3‘%4 34 "“*w
Jrvmel oozt of lubpien vhing oLl 134 % 050 = U886 67
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Por the 25 bp e

ne the operating pesricd will bes

8,72 howrs por day ab fall po
814 bovrs at ons third power

corresponding to full power for _ 543 heurs per yeer
Total operating time at full power 1 687 hours per year

Anrmal fuel cens

3 68? hours x 0025 l&m@/hpfhmw % 25 hp = 10 500 litres
Anrmal cost of fuele 10 500 x 0,12 = UoS.$ 1 260

Anmpal lvbeicating oil con

@,@@2 = 10 500 = 210 litres
el cost of lubrleating eil 290 x 0.50 = UeS.& 105

e or 1 144 houwrs per yesr

phiong

yw and operating costs will bes

. ; 15 bp

Deprecisbion « 8 years 188

Maintenancs 12 peroent 180

Foel eil 8058

Iubricating oll 67

TQ%&];% U®S@$ ‘ﬁ 2@»@; @w%w@ 9 85%;
Exoess cost of 25 hp over 13 hp 6158
Excess incoms 328
Wet lossg ﬁ@&»% giéz

In +this cese the deeismion to insist on the speecified speed of 7 knots would not be
profiteble, fAn additional iuvestmemt of UsS.$ 500 would result in & loss of UeS.$ 287,
The fairly large difference in yeerly expenditure of the 15 hp engine end the 25 hp engl
is mainly dus to the high cost of diesel fuel im Fast Africa, U.Se3 0,12 {Sh, 0.85) per
litre. Howewer, with & Fuel covt of UeS8ed 0.5 per litre vhich is m@ case in many coun-
tries <there still would be a loss in imstalling the bigger engine

Lot us take one move e ple, using the o hypothetical vessels, Some of these
are to be rigged as smell treviers., It is found that the original boat with the 15 hp
engine can tow a cerbtein size trawl at 2.5 knots, vhich is suiteble fer the particulsw
fish being caught. IL the 25 hp ® is imgtalled in fubwre vessels; they will alse
tow @ 2.5 knots but they will be sble 4o use lerger nets. 43 s Lirst spproximation we
can assume thet the power reguired veries as the cube of the net sizey; while the catch
will vary as the opening, or as the sguare of the net sisze,

The expected rebtic of catohes will then be 25315 to the two thirds power or 1.42237%.
let vs assume that the net will be fishing FPor eight hours per day bubt the enmgine will
be rumming for 12 hours at full load. The ogboh with the 15 hp engine will again be
msmﬁw@, %0 be 100 kg por day bubt UeS.$ 0,20 per kg, The catch with 25 bp should then
be 142 ke per day., For 200 days® operation the owning and operating cosits per yeer will

bes
15 bp
Depreciabion 187
Maintenance 180
Fuel oil 1 0&%@
Inbrionting odl .
Totals wwS@g é '{ @@S@$ 2 M@
Bxcess cost of 25 bp over 15 hp 913
Excess income 42 kg x 0.20 x 200 days 1 680

Net gains UoSe$ _ 161
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In this cese the fluvesitment of U.85.8 500 additionsl wonld be most profitable. Note
thet in the ezemples given 1% wes not found necessary bo lyse the overall project pep-
Pormancs. What we are interssted im at this point is merely to coupare the effect of twe
different powsr planiba.

(3) GOverpowering

in the preceding secbion it wes pointed out that power and hence spsed selection are
sppertially a question of economics., Very ofbten it may be difficuli do resch a decision on
purely economic grounds due te the scarciiy of dsta, especially in the plaming or early
gtages of moborisation. In such capes recourse to simple principles may be helpful in
preventing ezcessive, wowrrenbed investmend. )

In the earlier discussion of resistence we have seen how the p
rapidly after the wew-nsking rewied bocomse dom i
which the spesd incresse is megligible despite & large

egulrement rises
and o peimt is resched beyend
4 e Referring agalin

o Pigure 1 and Table 1, it will, after study, roveal that for the b ppoeds the
incresse in engins power is drastic. Attempting to arrive at high g g results in

sgyerpowering” and is & wasteful procedure. In the evemt that an yels indicantes that
the reguired speed to muit the intended purpose will result in overpowsring, it is adviesble
te review the whole mrojset. It will be ¢ than likely thet the basic defect is that

the vespel is too shori, snd that 2 longer beat will obtain the desired speed with less
power and s smaller total cost,

(4) huxilisry drive

Hotorization of fishing craft truly becowes mechenisation when the powsr plant is used
pet only to propel the vessel, but alwo as en essential part of thw fishing operation
itself, The engine can profitably be wsed te drive winches, line hasulers, net haulers,
generators, hydraulic pumps and other modern equipment. In lavge vessels it 1s ws
sflvisable to provide separste swrllisry engines Tor some or all of the purpe
vesgels the main engine in novmally wsed for this purpese.

iy
in swsll

In the context of the present dimcuesion of the power reguirements to obitain a given
speed, suxiliary uses of the engine may reduce the power available for delivery to the
propeller shaftiog, end if so, this should be taken into account when selecting the engine.
Winches and havlers are normslly not used while the engine is being required o deliver full
power, On the other band & part of the winch drive may be rumning centimuously and if +the
main engine is swmell this powsr drelin v heoceme apprecisble. Generstors avd pumps usually
ran contionously or wt least for exbtended pericds and shonld be allowsd for when selecting
the main engine., The increesing use of elecirical and electremic devices on even small
fishing veusels can result in placing unforeseen loads on the eng uniess plammed from
an emrly stags of the design.

SELECTION OF ENCGINE TIFE

(1) Geomsral considerstions

In swall fishing eraft the imternal cesbustion engine still rules supreme. The fulure
will no deubt see the imbreduction ef either ilypes of powsr plants bubt the present dimcusslon
will be limited to the mere common iypes of internsl combustion engines, A number of fao-
tore ember imbo the melection of emgine type. The most importent of these ares the demign
of craft, opereting cenditions, first cest, relative cost of different fwels, cost of
lubricating oll, aveilability of repair facilitiés, weight of engine, fire hasard, permi
sible propeller mize, the need for a reversing engine, and me on. These facters will be
econgidered in more detsil in the discussien below on the different typet.
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{2) Outboard motors — powsr poles

Outhoard motors swe choap, lighty porbeble, vebrastable and esaily instelled, For
pardain types of oral v oorbein applications these sdvanbages ars so grest as to
wake the outbesrd mobor the swhbomatic cheles. This is pevitiovierly trus when a fleet is
to be bullt up by the mechamizetion of existing crelt, wmany of which are navrow, Flimsy
and conpletely wuseiteble for inbosrd englow inw blons, while they will resdily teke
an owtboard. Por beach landing of 1ighd oralt the ouwlbserd slss offers sweeific advantagoe:
the ues of the propsller gteering in surld i o bo e rudder and the vedracbability of
the engine pormite the landing to be wade as | =pechinined eralt. In the worst case
lending with an outbosrd will not be wergs than in e osse of the wewes oraft withond an
enging, This i not drue for wany ivbeord installl ng whish mey seriouvsly hawper besch
lending., Iun the event that the cralt is swampsd, the perteblilily and sasy removal of the
vubbosrd ie & wajor advantage; a8 1% pormlidte flusbing in fresh weber to be cerpled out
very quickly, and gebting the engine 4o & workshop : be done before deterioration dus to
galt pemetration sede in.

In shellow, negwow, or founled walers the outbonrd
due to the ease with which it cen be 1ifted oul of the
feature of the seli-tilting srvangsmeont of thiz dviwe,

may also show to greal advambage,
aber and to the avtomatic sefety

The low firet comt and imstallstion vost makes the oulbosrd especislly sittractive where
ropid mechapizetieon is demived with limited furde. It in parbiculerly suiteble Tor use with
magg-produced fibreglass hulls, ’

The servicing of an ocubboard cang
of its mein wival; the dnboard diesel,
repalving pebtrol engimes thon diesels, a3 well ss Tewer demsnds for vrecizsion work Por the
Former type of engline,

The wein dissdvantages of the oubbourd are lesk of rugpedness aod duwrebiliity, high
fusl comsumption and the use (in most localities) of high-priced fusl,

h

A weristion of the outbosrd moter iz the se-called power pole. This is o petrol englue
oot on & swivel mounbting similer o that of oubbeards, bubt wilth & sheft exbending as a direct
conbimation of the crankshalt, seding in e prepeller. In oeder for the propeller %o be
properly submerged, it is necessary to til% the engine at a comsiderable angle, While most
outboards operate on the two-siroke oycle, the power pole utilizss a four-stroke engine,
with 2 considereble reducbion ln fwel cewt, Aside from this 1% can be produced at & cond
well below that of an onthosrd of compavable power as 1t eliminstes the comparatively expens
wlve underwater walt of the sultbosrd. The power pole norselly has nelither o cluteh ner is
it reversible, which can be drawbecks for cortain opsralions.

The sieering ability of the powsr pole ie much inferier to that of the outbosrd, and
in particular 1% reguires that the bost bhave o good hesl to ksep 1% on s sleady courss, It
in not well suited o wde in rowdh sean, but is idesl Por meny epplicetions in gpivers op on
iakes with sheltered waters, if Pirvet cost and lov operating costs ave leporbont.

(3) Inbeoard carburetter engines

Carburettor englnes way uwse petrel op kerosens se o fuely the fovmer belng mwch more
common. Englnes uwslag kevosene will in sny cese uwes petrel fer sbaxting the engline,

Cavburettor engines, when compared with dlesel englues, have the Ffollewing sdvantagesy
& 2 . 14

Light weight, smell elze, low first cosd, widempread mainbensnce experience spnd relative
plmplicity of repairs. Cowmpersd with oubtbomrd molors, the lubserd mobtors eve wswlly move
reliable in opevedion and have lowsr fusl consumpiion on the average, s the four-glroke
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eyole le tbhe ons gonare

uwietle Dus bo bhe olege reseublonse of these englmes 4o aubow
mokdve enginng good walol

manbe way be ensisr o obbaln.

e

Hhether the permapent lustelletion iz in iteelf sn edventeges or dissdventage will
depend on locsl elroumplances. 4 wae polnded out ewrliery; 1t is s definite ad ags o
be able to remove an owltbosrd, for exmmple I 1% iz evbmerged. It may also be des 1@
to do e for ressons of secwrliy bub iF & best is kept ot moowings offshore & pe
imgiallation may be an advanitege. The samws iz truve fop bomte which mey be reguir
oporate on shert notlce or et irvegular dimes,

Albbough Fhe Tuel conswmption of ivboard cerburetior engines is weuslly lower then
fTor outboards 4% im higher then thet of diesels, wwd theme englmws alse uwse s
give fuels The lgpitien systen end carburetber sve nob 28 welinble as the diesel
especinlly in & humid, salb-laden stwosphera,

I the operation calls for o reversing gesr and clutch, sows of the price advaniage,
when oompered with dissel, may be lost,

(4) Dissel engines

The mein sdventages of dlessl sre low fuel consumpbien, perticnlerly dwring pert-lead
operation, cheap fuel, rvedused five hewerd dus to less velatile fuel and sbsence of
electrionl lgnition, incressed reliability of operation, longer 1ifey, longer poricds
betwoen overhsulse

The main dissdvardoges are grester welight and slisze, higher firet cost and the nsed
for wore highly traived mechenics. Somstises the need for o larger propsller way be a

disadveniags deaplie its higher efficliemeys

The fuel consumption of pebtrol englves is grester for those operating on & two-glroke
oyele than for & four-gtroke oyele. This is wot mecesserily ithe case se fay se diesel
engloes ave conserusd, sud although ment swall dissels do in fact use $he four-whroke cyele,
fwo-stroks engines cen be covsidered on an egual feobing when selecting & diemel engline,

(5) Semi~diesels

The ssmi-diesmel englves hove not become popeler in wmosd of the fisheries which ave
mesently wdergolng mechanisation., The wmin advanteges which con be elsimed for semi-
dispels sre simpliclly of conslruction end the ability be bun 1 grade fuel, even
cheaper fwel than meny full diesels reguire.

On $he other hewnd these englnes tend o be difficult o stert and “Semperemsnitel® in
the hands of ivexperisnced opevebors, which seem to bave been the mein facters working
againgt thelr pomalsrity.

Por histevical reasons, howsver, semi-diecsele have developed aleng with conbroellable
pitoh propellers, swl v wany coses the propeller condrol system is built right imbo the
engine ibmelf with exoellent resulis. Although full diesels can zlso be fitted with
variable piteh propellers, thess remsin opbtiomnl emibres and tend %o be expsnsive

The semi-diesel still merite consideretion if emell englmes with comtrollable pitch
propellers are reguired spd firet coet iz en imporitent facltor.

po of eugloe fo wee; 1% iz the subtbovs' opinion that engines

fellowing seguence: diesel (with a glance at semi-diesel),
erde (inoluding power polem). In other words, if there is me

In deciding on what 4
ghonld be copsidered iw the

nbosrd carburettor, oub

Bufin



o3 for nm; weling & diesol, this wonld be the first choiece.
engine is sulteble it wowld be the @wm choice, “ be
servell fer the very large cless of operations where they are supericr to the Pirst two
tmm The above may appoar t0 be no more than an obvicus gbien to uge what im mosh
suitable, but it dees imply appromching the problem in the f indng
best rather then the cheapest solublens

firat emmwm

Puel
congsumpbion ptlom
litre per hp/hm percemtage of fuel
Diesel 0.25 2 7 12
Petrol (four-streke) 0,40 k) 5 15
Outboard (two~streks) 0,50 5 3 18

Having esettled the problems of size and typs of engine o be waﬂ. we are
the final difficult problem of melecting the make of the engime.

erine englmes for mxwtwwmmmmmmwmnmwmmma

standard model as preduced by one mnmw It we attempt to spocify our
reguiremente in great detell we may wind up with o description of an engins which no coe
gsan offery, or wo may be specifying one perbticulsr make, A privete :imm:mv can do Jumd
that if he so decides, If, however; the purchase is to be comtrolled by a tender beard er
other similar body, such descriptions will mot be acceptable, and we will be forced to
state our requiremenis in such o manmer that reasomebly free tendering can be obtained,
The outcome might well be that we do mot feel that the lowest tender really represemts

the best value, although it complies with the (minimum) specifications. In this case we
wonld like to be able to preosent some erguments for rejecting the lowsst tender in faveur
of one ef the others,

in the following, an a:ttamﬁ@ is made to marshal some of the factors which should be
taken into account in attempting to compare the wvelue, as distinguished from pmw@ of
varions marine enginns,

(2)

The success of mechanisation depends cpitieally on the ability of the opsrator teo
kmp +he vessel in worling mm.ition@ for which spere parts and other facilities will be
eguired, I the supplier of tho engime will alme be the scwrce of spare pmm and
perha,pm repair facilities as well, as is wery usunl, it is of the uimest g
he would be willing swd capable of keeping ad@m% parte evaileble fer
or at least cbbtainsble on short notice.
facilities, and any doubt on this score should
low tenders
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I8 meivbenznos owd vepalrs will be the kwmm&xim@.&w of soms othor pawdy, 22 onglue
vhonld be rojecbed T At has feobures which mebn 1% probsble that tw instellaticn op vaim-
esmmw ot thin type of eugims will preswnt parbticuler (ifficultien. Curelel roparaticon
af bepder docunmente con apdicipeie this type of m‘*@"wlmﬁ bat the wmexpected com alpo happen,
sl &% ds alwege povedble Bkt o ohosy englye will meove bo hove unlesizeble feabures whisch
are oot covered by the tender domowipbien, For ezample, tho coglve may hove an abunovmally
wrge £ly whesl lending o an wnesbisfestery Invtallation, v the sterbter may o losated meo
op bo meke sterting Aifficwld dn this purbiculsy cese, dismambling my royuive psosoveilshble
hesvy 1if% equipment, obe.

{3) Spesd facker sud weignl

e

The veplation in diewsl spesd covwers & vide revge. thon we Yell adbout ¢agiuo speed
wo nermally think in tezms of roveluticns per mimubte, but foo Wm%m @f cozparisen the
wroduct of the rpo and pisten sposd in mebros per piowbe 39 BOPe w ngfele, A8 $hig
product ropults In rether high musbers wilch ave awkwerd to work wﬂ ﬂWamﬁ 40 remsEhery
the product ip dlvided by 100 000 apd the resull is lmown ag Lho spoed fecher. Fap mowd
dlomels the speed Pactor will fell hebwesn 3 azd 10 apd 4.5 end 15, the lower velues
peprosenting what ere commonly celled slow npecd cugimes and the uppsy cnes high spesd.

4 high speed ongine con groduse o given amoumt of powsr in o sualler spuce thenm ean
& low wpesd engime. 48 & rvesuld the high spegd will bo lighler and bomeo cheapsT pPST horse=
power, 1T we ere only inberested in the power owlbpul of the engine our choies would almoss
m‘ﬁmmtwmw bo Low M@ opeed onglned., "I¥ wWolght is an lmpurbtamt considerstice this will
bo an additlowal foctor in fevowr of high apood engiuwss. Howsver, from the point of view
of wmaintepance, replacement of puwisyemd 1ife spem, slow speed engines have the Mm@mg
sorbionlarly in locations where maindonenoe facilities ore posw. It 18 the suihor 8 opinion
that gn the sversesp eno is justified im peying more for o 9low wpoed engino; pevbioulerly
in lecaliticn lacking in wodern faciliiles,

Under such circumstancesy I¥ wo wigh 4o cozpare the reiaitive veluww of twe ongloss of
he sage Wmawmx'ﬁ, we con Divet obbtein the difference in speed fecierd., For each waid
difference wo inorease the price of the higher spoed engime by 5 percent avd thon compars
mrices, I the high opeed «mgme ie obill m@mwﬁ,, it is considered %o be ¥he butber
vupchase ag fer ag this item ie cencerned. IF tho edjusted price brimgs the prics of 4hs
high speed englns above that of m@ lower spesd engivs the iatter should be copnsidered
rolotively choaper, and it should not be rojected on the basic of ywrice alonee

Pwo systems for ccoling boat eugives are in use, wier-=cooling api alv-gecling. Fer
ammll, water-cooled engines 1% io weual to dake the cvoling water directly frem the weter
in wbich the bogb is @pewmimg@ Tho wober do poosed 'kmamgh $he onglne cneo avd discarded
overboard. A8 the waber io ofton eorropive, lorgsr engines comzonly wse heat exchenger
Bo that tho engine iteelf iu cooled by sirculaiting frosh water, which in Yurn io @wlml ‘by
goe op piver weter. This gyobem hao the added M‘mn‘m@m thet it pornide the desigoer of
the ongine to determins et vhat jompereture the englme will opemate. If salt walor is
used for coeling the Wgﬁ.m@ the wabter must mot be allowed %o boseme %ov hob as this will
couge the formation of oxcossive deposits in the cooling system. A8 a reseli, engines
diroctly cooled with ssa water have o dendency o zun too osol, which comibribubes grestly
o onglue wear, IF o wiber-cooled engine ie provided with o heoal oxcbsuger this will add
bo ite cost, and showld be allowed for in cumpopring prices,

One adventage of water.cosling In generel ie thet the cooling wwber can be used P
coeling the wm‘am sanifold apd sllencer; as well as the engive itgelf, This makes 1%
mach ensier to work on or eveund the opgiune, but agein such cxtre cooling odds o the
wrice of the englnwe
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Alr-cooeling hag the great sdvoubege of simplicity. In en opom boat the supply of
cooling air is no problems In a oraft with sems kind of engime wvem it will be necessery
to provide dusting for the cooling aly, and unless this bas boen plamped fvom the mbart
guch ducting my boceme a conslderable obstrucilon, IExhaust manifeolds,; silencers smd pipes
tend bo have o wmuch sherter life on alr-oooled engimes then on properly oguipped wier—
cocled ones.

fip=gooled outboards become rather hot, and azs the oporaier novially is requived to
Bit gquite clome o the cugine this is e disndvantugs compared with wnier cooling, It cam
also add conwidersbly to the fire hazard, if the outbeard hes o fuel tenk mounted divecily
on the eugins, o8 i common practice in the cese of smaller oubbempds,

dix—-gooling has o definite edvembagey 3f it iv vecessary bto opsrate in heavily silbed
or dirty water for exbended pericds, Alr-cooling os also been advecated £ wos in beach
laxding areft becawse it is theon possible to ohart the englue before lawnching the heatbe
Ageinst this is the fact thet air-soooled engimes ere much mere likely to crack o oylinder
hoad if they ship water with the engine rmming.

(5) Accessories apl suziliaries

A merine enging 1o pormally fitted with a number of ascosmorie which avre essentisl
o at leasi desireble for propsr opewation. These include itoms much ap air cleamers,
fuel and lubriceting oll Tilters, sea water puups, hawnd starters, pressure gonges; bacho-
meters; speed cowbrel lovers, skin fittiongs, ebc. The amount and quallty of acoossorien
mrovided with different ongines vary greebly, apdl comsideration showld be given do thim
point when comparing prices of engives,

Come of the major accesscries of a marine engine 1o the gesr bew, which may also kave
a reduotion geer. In lndreduvsivg motorizatiom imto low incoume fisheries it ie tempbing
to eliminate the gess box as an oconomy measure, If the boat ic used simply as 2 means
of reaching the grounde and {ransporting the £ishy ths eliminstion of the gear box way nob
impose any great hardshlip, Ify however, the engime is to be uped dering the fishing operes
tion itselfy thom a clubtch amd wsuwally o reversing gesr become essential, and omitting these
itens is false economy,

The meed for a reduction gear is wore likely %o arise in boots of o someubat heavy
construction than in, ey, motorized dugoubts. A reduction gese will pezmit +the use of &
relatively large propeller capeble of developing high thrust and high efficiency., Hows
outboards have & reduchtion geer bulltv inte the mobor, bub with & reletively small redushion
ratio for cases where the outboard will be wsed for %owing, or for wwe on heavy hvlls the
purchase of outboards with an abnormal reduction ratio should be comsidered, despite the
added coste

fihile the verious accessories are related to the operation of the engine itself,
euxiliaries are provided for the purpose of filling some obthor noed, such as providing
eleciricity on board., If the engins is %o be wwed for driving & piece of egquipment such
as & winch, soms means of transferring the powsr do the wineh, & powsyr bake-pff will be
roquired. Some engines lend themselves readily to the fitting of o powor take=off while
on others this may present & major probleme, It does not pay o meke a slight seving in
%he purchase cost of the engims, only %o find that a larger exbre cxpendilure may be
noeded in order o got the full bomefit of the ongiue by deiving some auxilisry equipment.
then the deteils of this suziliery machinery are known inm advance; it may be edvigsble Ho
obtain quotations from the potentlal engime suppliers for factory-made power teke-offs a9
opbional oxtras.
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Hag enybody tried o pud oubboard motors on dugount canves?

Yo dugout cenoe in Ugands, ss far am I kpow, has been squipped
with amn oubboard mobor,

In Senegal there ave approximately 2 500 canves fitted with
outboard wmotors, and in Ghana approximetely 5 000 large dugouk
cances have been motorized in thie way. Several attempts have
been made to pub inboavd engines on dugoubt cances but so far
withoul svccess,

Would it be pomeible to it inbosrd diesel engines into besch
landing canoeg?

In Ghapz it was once tried to £it & diezel engine into g tradie
tional Ghana canpe, This type of canoe is hellowed out of a
tree trunk and has o prouncwnced cuwrved longitulinal shape which
makes it pomsible to bring the canve uwp the beach, wbilising the
rocking technigus of the Chans fishermen. The canos for the
inboard dlesel engine was fitited with a elraight skeg for the
propeller shalt apd the result wes that the camoe could net be
handled om the beach in the wewal way and was, therefore, a
failure. This problem might have been overcome if the people
installing the engine had known beforehand the importance of
keeping longitudinal rookers in the bottom of the canpe, In
Taet, mopt failuvres in boal design ave due %o the fact that all
the problems involved have not been reslized belore the design
was whbarted,

One importawt thing to remenber when bullding beach lending
bogte out of FRP iz the necessity of fixing rubber strakes

of wood under the keel and abt the turn of the bilge. FRP hasm

a lot of good properties bubt one of the poorer qualities is o
fairly low resimtence bto abrasion, and vulnerable areas on the
beach boat wmust, therefore, be sulficlently protected by wooden
strips that can be easily veplaced when worn owt., ‘This debail
must be considered when the boat is belng desiguned,

In Japan & large mumber of beach lawding bosts are fitted with
inboard diesel emgines wbtilizing a special type of liftable
propeller shaft which makes it possible to withdraw the
propeller, and pavrt of the shaft, imbo a well in the hull when
the boat is hauled vwp on the beach. With this gystem, bhere
iz no need for a skeg protruding oubteide the bost, It iz a
very simple axrangement and might be well worth further irnves-
tigation in Bast Africa.

In what ares are the swall dhows used?
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Lake Victoria can only

The vse of salls wes iu
guing down bhe esst coast
dhows were bullt at lake Vieto mngporting goods and
people from Hwanse and other pe ¢ the lake, Smaller
dhows are used for fishing and were later eguipped with sails,
and quite & mmber of these boats are still operating, They
comé owt in the evening, helped by the offshore winds, and
stay oub all nlght fishing, going back o shore when the
cnshore wind staris blowing next day. The dhows used for
fishing are bullt by locsl bostbulilders ot very low cost =

a fairly big dhow costs sround sh, 1 400, It is guestionsble
whether Tishernmen would want to invest in o fibreglase cance
of smaller capscity than the dhow and cosbing she 2 500,
However, he wight be interested in instelling sn sugine in
his dhow. If outbosyd engines were used the power would need
to be high aund the ruaning costs are prohibitive., The only
alternative is an inboard diesel engine and, in Fuct, some of
the bigger dhows have alveady been fitted with this iype of
engine and are working successfally.

Bagt Africa by the Arebs
I e Later, laerge
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Jobe CRUTCHFIELD: Qutboaxd engines in the fishery of Dest Alwica are, to o large
exbent; oporated by persons who bove no toechnieal boekgrowd
and vho heve never opened am oporating manvsl, The oubboard
ngtor must widergs an incredible azownt of ebuse in the hands
of these wnezperienved oporators and, still, we find that they
are givieg & satisfectory servise, Teking iubo account the
fact that in any engine thore must be & compromise bebween the
fiyxet cost apd dopendability, I think the oulbeard engime is
doing vexry well.

D.D. BEACHS Por 2 number of years I have beow imvolved with ‘the wiilisstion
of outboard eogines in the U.S.4. Those ongines are primevily
depigned for the Amswricsu pleasuro boat market. It is time
that o man who buys an owitboard motor kmows two popitions of
the throttle, wide opem ¢r dend stop, and thers is wnothling in
between, Heo generally igrores the mpinbensuce; he ignoves it
to the extent that he never oven opeus the ongine when something
goes wromg. A outboard cngipe i depigned 0 »um 1 000 b
at close to £ull thwrotile, without giving trouble. For o
Tigheymen, 1 000 h of Fuwmming vorresponds in meny cases %o
one year's operatlon.

Compared with en inboard diemel engine, the outboard motor ig
considerably lighter, A 10 hp oubboard mobor way welsh around
10 kg, woile a smaller sige diesel onglne will weligh around
250 kg, This saving in welght will alse mesn en lnorcase in
the speed of the boal or, if the sowme spoed iz maluteinedy &
larger amouwnt of net or other Pishing gesr can be carvied,
Alternstively, & smeller oubtbosrd cogine can be purchaged to
givo the mame speed with the sume awount of goar a8 inboarde
powered boats,

heS, OBURU: It has been mentioned that one edvantege of outboard mechenis
gzation is the possibllity of reduveing the evew from 4 to 2 msm,
My experience, however, is that even en oubtboawmd-powered cauoe
needs a crew of 4 men in oxder 0 be gble to hauvl the gilluets
and clear out the nete sulfTiciently fast, I therefore doubd
that outboard mechanigstion will lemd 10 a reduction in the
number of fishermen on the oamoe.

¥, FUJINAMI: Iz many parts of the world I bave seen fisheramen umtilising
car eugines in their boabts fitved with marine reverse reduection
gear, it seems 0 we & vory chesp solublom, and it worke
gatisfactorily in many plsces.

DoDo BEACHS A high percembtagoe of the fishermen on the esst coast of
the UeS.h. are fitiing car eongines, converbted for merine
use, imbe their bozie ard it is impomsible to find o mowe
economio molubion

DoAo GRAINGER: The uze of & car engine in s bost will cerbeinly create serious
problems with coyroslon of the cooling mymtem,
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DoDo BEAGH:

P, PROUDES
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Hineby-nine perceent of Averdeosn mevine ongined are besed on
gubomnblip engines. Several well kuown, po-valled mapine engines,
are based on Cheveoiet and FPord engine block sesesblies,

2,

I woeldd like %o commewt on the guesiion of eugine alze in
roeleblon o the puppose oy vhish the vessel is wsed., Theve
ave several views ony, for cxomple, what horsepowsyr 1s reguipsd
for travleve in wrelgtion to whether you uant to brawl at low
gpeed with o large neb or vhelher you wanb $6 trawl ab high
spesd with o smell uet. This hes been demovstrated particularly
in Germany. Frowm sy wdernbanding of the resulis of the trswling
exporimemts exeowited by fisheries rogeazch projeots at Jinja, 1t
soems that the hesviest cgiches ave whewn the speed il around

2,7 knots and this ilvdicaten that, in the local conditions,
higher speed ig not o oritical fevbor. The resulis go fapr indi-
cate howover that we ghould go ab 3 low speed and with as large
o nwt a8 we cam get for o glven hovsepowsy,

FROBLENS WILTH SERVICE AND SPARD PARTS

408, OBURU:

Do Gmmmmﬁ

MBS OBURDg

Dofo GRALNGER:

The most discoursging polwt in oubbeard sobordsation projecths
heye in Bagt ifrice hag been the ingbility of the dealevs to
keep & sulficient amouwnt of spare parts ot all bimes, Some
of the vepresentotives from oubbosrd engine dealors may be
ebleo to explain wiy thiz is so.

One reason Lo the showbage of spawe parts iz the change in
makee introfuoed Wy the engine manulacburers. They stayt off
with wake BAY thon they chevge o type "B snd then %o types
WE and WP, $he resuld being bhot it is wneoounomical for
conmercial companiesn vepresenting these wmanulacturers to keep
gufPicient spaves fov ell bhe mekes, I¥ there i o ooncen=
tration on o certain make of engine, then it would be mush
sasier o ensure sn adequebe supply of spare pawte.

I know cages vhers we have been wailting eix mowths belore
obtaining spares fop o certain meke of englve, For a fiszherman
this would wesm & grest lose dus bo the Lach he cowld not go
Pizhing while hig englne was oult of ovdew. Ye hive mewy nekes
of outboard engives veprosenied in Kemys, buwl it iz common 4o
all of thes thet spare pavbs ave not aveileble locally in
pufficient quentitien, Thin iz endangering ouwr owbboard
mechauisation projects andy iuv Tact, wmight cause failure;sud

I would 1ike o ask ayy ongine repressatative here o Hell us
how this can be zvolded,

I think the fect that you ave dealing with fouwr to five different
mekog of ovtboaxd englines explaing why it is mowe diPficuli to
obbadn gpere paris. -Beozuse the btotal nuber of engines is

aplit up bebween different maker, each of them does not cveate
gncugh saler volume bo iwberest the trade in keeping spare

pexhE,
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The problem of ppere pavis supply is closely comnected with the
mmber of engines of e cortaln make in operstion, Hommally, an
engine representative will caryy fast woving spares in stock,
bub if there are only o few engines of & cerdein wmeke ip this
area, it is not a commereoial propesiition to carry 100 peroent
gpare parbt stocks 0 cover all evembualitios.

One cen udersbtand the engline representaobtivoe’s point of view
that to keep a full sbtock of spare parte for o Llimited mubep
of engines ie not o commersial proposition. I think o practical
golubion to this problem would be a certain stendsrdizetion of

“the mokes of epgines to be wed in moboplsstlon projects. Would

it be posslible for the Fisheries Depavbment, once they have
decided what type and horsepowsr of engine they desire, o go
out fop btender and cwll bids from all ilnbterested engine repre-
goubtativen? Insbead of Duying ten engines from Five different
ranufacturers, oune ocounld buwy Liféty ongines from one monvfacturer,
It would be much sasier fo enpuwre sulficient spare parbs and
after.gales service if this im dome, An additional advautage
would be that the bulk order will ofteon reduvee the price,

One cenmot expect that the engine desler will be able to pay a
vigit to every fishing village in oxder to cusure bthat the
englnes ave proverly meintained and vepaired, Howsver, there
are several big fishing cemires puch as, for ezample, Wanmeko
on Lake Albext, In this village thers im & considevable numbep
of outboard engines, sud I am suwre that,by paying pericdical
vigits $o this Tisghing cenire, it would be pomssivle for the
engine dealer to find oub whab part of the cugine norwelly
needs ropairs aud o adjest the spare parit shook asccovdingly.
In this wayy he will also assure that the engine mold iz being
operated and is meking & profit for the fishermen, which will
result in the purchasing of more oubthonrd enginss,

Outboard engines are very o288y to servics, You do nobt need a
mechanic with a greal deel of techmical background, and I
think it is thie facior that hes wmade the oubtboard engives a
success in the fishery, I do not +thivk I am wrong in saying
that there are nobt many fishing villages in Ugende without sar
mechanice, who can do a top overhaul on o ¢ar and change & gear
box, - This im o nucleus that we, as fishery people, can build
on, What ie reguired Tor further sohion ip more gpecific
training in the repsir and maintevance of oubtboard engines,

I think that the Dopartmenis of Pisheries in the three Fast
Africon cowmbtries are now bteking o mere responsible attitude
towerd treiping in meinbtepance sud repair of The Tisheormen's
outboard engines, They are each rumiing ad hoo treining
courpes For outboard engine meochanien, which is most probebly
more efficient then srying to bteach every individunl fishomman
how %o repair his engineg,
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in Ghana e whole nevw trade growp hes grown wp, namely, the
ouwtboard engine mechanlios; nexy of those sre Tavbory trained.
In weny of the fishing villages, I saw & considerable nwber of
cutboard engines £itted do the Chons-type conces, I wabched
the canoes land thyough the surf; & men would grab the outhoard
motor fizxed on the sido of the cance, take it om hiz lap and
gt down et the hobttom of the camme to prevent demage to the
motor when the cinoo yuns oubo the beach, Ap soon as the cange
was pulled wp on the besch, he would corzy the motor on hig
shoulder we the beach and $urn tho mobtor over %o the outboard
potor mechanle., The mechanic would do two thivgss he would
wipe it off on the oubtside and put it iwto a 50=gallon drum
£illed with wwier and yun the engine fur several minutes, In
thig way he wowld wesh off the sslt from the iuside of the
engioe ant day 1% off from the owtmide., It im very inbteresting
40 note thet people with 1ittle bechnicel badground can pick
uwp 8o guickly the basics of good maintenavce of oubtboard engines,
They have probaebly made mictakes once or twics bul these mig-
takes will not e repesied.

Are there awy lnternatioral agreememis gbating bow mawy yoars
mapulfactiurers sre responglble for kZeeping spare parts afdor

the make hes gone oul of production? Ve are opevating launches
and gome of bthew have fairly old evgines, and we wonder fop

how long a time we will be amgewred spere parts for thess engines,

An for ap Anerican manuviacbuvers sre concerned, the susver lis
Wnott, A compery that menwfactures a produot aud wants to stay
in business will, nabwrally, keecp a certain amount of spares.
be the model gels older and oldew, the likelihood of finding
gparen becomes lese apd leess, There iz meo lav in the

ToBallo That Tormulates how many years a meufacturey ig obliged
to koep spares afber o cerfain make has pome oul of production,
it ip only good busivess that tells the companies to Lkeep spares
for thelr produets, If a man byys o produeht and caunot get
ppares he will soon tuwrn to avcther compary.

The sssoclation of epgine mepvlacturers in the U.K. has this
mabter very mush vnder consideration, bud it is up to each
compaxy concerned, wian negetiating long-term contracts, to
shate exzotly how long a time they will ossure spere paris.

The company I am ropresewbing ie at present negobtigiivg contracts
to asswre spare paris fory; &b least, the next ten ysars, I
think it is very impowbent That this point iz brovght into the
negotlations regarding the combracets bocavse not only will the
wgey of the engine know for hovw long he can he suwre of gotting
gpares; but the denler will alre know how mesh stodk he sghould
keop and for how long he will keep these sparss: this will be
reflacted in the cost of each englne., ALl Wig companies; and

I am gure there eve mo bad companies Fhet will mansgs t0 stay

in business for long,. do assure spare perbm, buwt it mwet be
oleerly stated at the time of proparing a long=lerm comiract,

I propose that e statenent bo included in the cowtrast, sssuring
thet this model or nake of ongine will be svailsble over the nexd

10 yoars, aud that speres will alee be supplied ovor tho same period.

There iz ofvem & clavee written invo weyy procuvewent comtracts
vign mavive englues are provided, siating thet au anticipated
it of spare peris has o be doliverad with the engine, sefli~
olont fop the nast coupls of years of operaiticn.
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INTRODUCTION

The establishment of a new boatyerd which iz to underiake seriouws production needs
careful consideration and study, In developing couniries one of the biggest problems is
availability of capital to finance such a ventuwre.

This can be overcome by an interest=charged loan from a commorcial bank, a losn
from the govermment or an individual who im in a position to be gble to find sufficient
capital from his own resources., The nseds of the fishing industry ave of prime importance
when setting up a beatyard. A number of factors must be considered within this industry
before any plans are fimalized. Obvicusly, sizes of existing boats have 4o be considered,
together with the development programme for the country which will be served by the
voatyard. It is far better to have & yard bigger than the immediate demands requive, if
you are certain that the size of the crafi are golng to inorease., But should it be founmd
that there will be mo used for larger boats than are already esteblished, then ito build
a bigger yard with more space than is necessary would be a waste of very velusble capital,

When the sbove factors have been considered and a careful study made relating to
the above, the size of the required yard can be estimated with accuracy.

LOCATICN

Location or site now becomes the most important facltor. Once again & stuldy should
be made of a mumber of points. A few examples may well be uwseful at this juncture:
(2) location = it would be unwise to establish a yard which was not easily accessible
by either road or rail or both, This is of particular importance not only for the steady
and easy flow of materials needed to run the boatyard successfully, but also for the
tronsportation of the finished craft, if and when the need arises; (b) availability
of materials, be they of local cowtent or imported, Ideally, the yawd should have a
power supply although this is not absolutely nscessary. The availability of powsr and
machines cuts the cost of labour charges on & wooden craft by betwsen 10=15 percent.

PERSONNEL AND TRATINING

The human elemsnt

A boatyard will only be mc@%ful if the ekill of its porsonnel is of a high
gtandard, Rk

Here in Uganda, a four-year course in Yachbt- and Beamt-building is offered at the
Fisheries Training Institute. There are other methods of obtaining perscmnel when a
boatbuilding industry has been established in a particular country. To name just btwos
the training of apprentices under a well organized and recognized apprenticeship meh
within the industry, end secondly, taking carpenters who are familiar with the use of
hand tools, These can and have been readily adapted to the boatbuilding trade, an
example of this being in Ghana when the Fisheries Deparimont there established theiw
first boatyard.

The course in Butebbe covers a peried of four years end the sbanderd of indake for
the boatbuilding trainee students in Ugands is from students who have completed their
primary edusation. A great number of these have had little or no experience in the use
of any typs of tools commected with the beatbuilding profension.

An average of some 500=600 students epply ennvally for the 20 places which are
offered,
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Treinees are grouped into yeavrs — first year, second year, third year and fourth
year, During the firet year they are taught the basic uses of hard tools and the more
somaon Jointsy thet are used in the field of boatbuilding. In the secomd year, the
gbudents start the sctwsl practice of boatbuilding, They work on very simple types of
construction, mainly of haxd chine form with a skin of plywood, This gives them the
bawle knowledge of the problems which they are likely t¢ encounter when constructing a
boat sod aleo the need for accuracy and care,

Dwring the third year the trainees ave engaged in more advanced itypes of construction,
veobakly round bilged form and ¢linker or carvel construction., These oraft are in the sisze
range of 18«20 £t overall length anl ere fitted out ready for launching, and are powered
meinly by oubtboard enginse. It is during the third year that they are also given the
chance to see and practise the skills which are needed %o produse a high quality finish,
This t¢ done by building a swmall fagt run-about type hull, During the fourth year,
abbeution is placed on the construction of the wmore advanced type of crafi, This includes
the congbroction and fitting of components for an imboard powersd craft. It is during
this year thet the oxaminations are held.

005t AMD TYPR OF YARD

in many of the developing countries the climete dves not require an elsborate shed
end an open workshop on all four sides heas served a very useful purpose,

The yard should be as solf-contalined 28 possible and have as meny amenities as funds
will peormit, A4 good smooth floor space iz of great importance., This should be of bard
packed aearth or concrete. Alr eirvculation and ventilation must also be considered, sven
if the yard iz open=~gided. Should the roof of the yurd be too low the temperature will,
duwing the kot time of the yeawr, be almest unbearable and will, without doubt, reflect
o the working efficiency of the workmen,

Security mwust aleo be taken into conmideration, and if an open—sided shed im used
the storage ares must be made thief-proof. The timber shed should be constructed in suck
a maymer thed there is aiy civcoulation throughout. This improves the alr ceasoning
wobential, but protaction from the direct rays of the sun and alse rain must be incor—
porated, The gize of the timber wiore, like that of the yard; will be determined by
the slsze and number of boste o be constructed within the workshop. The establishment of
the larger type of bealyard involves more detailed study and plamming, in particulaz
whon statlionsry electric power machines are %o be used,

Two exampleos may bo of some uwse regarding costings: a boatyard of very simple
forw, with a concreie floor, corrugated iren roof amd a gtore with weld wesh. or exparding
mobal enclosing the workshop for & size of some 1 500 £42 of floor gpace would cost, at
e present tlwe, approvizately Ugenda She 10 000. A larger and more sophisticated
yard of soms 8§ 500 £42 of floor space would cost approximstely Sh, 320 000,

The Yord which has been gquoted ay ocomting Sh. 10 000 would be just a covered shed
with a daily isowe siore, bvut nothing olee. Whereas the yard which is quoted at
Fh, 320 000 wonld include a lsyger mould lof$, machine shop (the cost of machines
would be an exira),timber store, office fer staff, toilets and wesking facilities,
sloctrifications for powor and light, and overhead gewiriss for three bulilding bays.
This yard would be eble vo cope with boate of up to 50 £4 overall longth and would be
ideal from the construction of vessels in most of the conventienal materiels that ere
available at the pregent t1ms.

The small yard would pevhaps be more sulted to timber consiruction bul ceould, with
a puall incresse in cowt, bs woedified for the parpose of comsiructimg in other types of
matericls bubt it ie debateble if this modification would be sultable fer the productlon
of v fivet class merketeble mwodust - fop example, glase reinforced plasties.
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One very importent point which must be remembered with a yardy such as the oms in
question of some 8 500 £42 of floor space, sccommodsting boats of up to 50 £t overall lemglh,
ig the actual physical problem of moving the finished craft from the boatyard bo the watber.
The size and weight of this oraft would necessitate the provision of a slipway for launching,
avd also slipping for repair or refit,

To install a slipway of this nature would require & cousidersble increase in capital

expenditure, A slipway could be comstruchted frowm timber, although it would be far more
effective and lasting if it were constructed of concrete.

HACHINES, TOOLS AND EQUIPMENT

Ideally, these machines should consist of ‘the followings bandsaw, circuler saw and
plarmmer/+thicknesser,

Great care must also be exercised in the siting of these, UYzchine space wust be
sufficient between each machime to avoid interference 4o the operator when the machines
are in use., Safety factors must be considered at all times, whether the yard is open-sided
~or enclosed, safety factors which not only include!the persoumel but the building itself,

It is here that a very important item of workshop eguipment mlght prove 4o be the mosi
dangerous if not properly placed, namely, the steam box and boiler, Pire is & grave
hazard when working with materisls which ave inflemmable, such s shevings, off=scubs,
paint, etc. The steam box should be positioned so as to be cenbral smo that it is com—
venient for all the craft in the yard, but for reasons slready membioued the boiler must
be kept well clear of the machine shop, timber store and daily issue store,

A mould loft is an expeunsive undertaking., It is an important item if you are
congtructing the large type of crafty e.g., in the range of 25 £t and sbove. For the
smaller type of crafi, a mould loft is not an essemtial part of the yurd., It bas been
found that to lay off full size, the plan and elevation sections are not really nscessary
for craft now under consideration. Hardboard and plywood sheet serve the pwpose
admirebly for the transverse sections of the hull, This can be doms either by laying
& sheet of hardbourd or plywood ombo the workshop floor, or om the work benches op 2w~
horaes,

Hapd tool requiremsuts very considerably with the type of eraft being coustruchted and
materials used, A list of suggested hawd tools for workmen is given below, The more
gpecialigzed hand tools can be classified as workshop equipment, and a suggested list is
also given below,

(1) Specialized hand tools s

% inch capacity elestric drill Compase planse
Bench senders -« either disc or erbital Plovgh plane
Portable elestrie circular saw Canlling irons
Jiguaw Pump screwlrivers

(2) Zssue of %tools to bostbuilding studemtss
Hend maw, 6 point — 24 inch Jack planes, wooden
Panel saw, 10 point - 18 inch Ball peive honmers = & ow
Tenon saw, brass back 3 £% folding rulers
Ratohet brace 041 stonew
Hend drills Try sguares = 12 inch

Smoothing plane steel - 2 1/4 inch Combination merking gaugoes
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Serew drivers (cabinet) - 12 inch

Chisels, bevel, edge 1 1/4 inch, 1 inch, 3/4 inch, % inch

Hortice chisels, % inch, 3/4 inch

Cutter bite 1/4 inchy 3/8 inch, & inch, 3/4 inch, 5/8 ineh, 1 inch
planes, ateel

Claw bamner

Flumb bobs

Spirit levelsy, 12 inch

Spoke shave, flat

Adze

Countersink bite 3/8 inch

Draw knife

Set cerbon drillsy 3/32 inch %o 1/4 inch

Sliding bevel sguaves

Erd cutbers, 10 inch

Putty kmife

Spoke shave, rouud

Gouge chisels

ASSISTANCE GIVEN BY WISHERIES OFFICERS

This assistance, given during the sterting-up pericd,is of vital impuritance, In
Ugandey this has been carvied out by the Fisheries Departmenmt, The Regional Fisheries
Officers have been of great assistance during this period, Without their assistamce, the
eptablishwent of the boatyards in Ugenda would, we feel, not have been as successful as
they have proved to be.

One of the wain stumbling blocks in the rumming of o bostyewd is the business and
Tinancial side, Combings bave proved to be the biggewt problem, Here again, help is
required, Thie bay also been done by the officers alresdy mentionsd, It is so easy for
& workshop thet bas very good workmen who can produce sailable crafi to find that they
are in firancial trouble simply because not enough attention has been given to the actual
cosbing of the finished crafi, Thie needs careful consideration and without esteblishing
the necossary business wenagement and accurate costing facilities, the yardy; no matier how
well equipped with wenpower and machines, will never show & worthwhile working profit.
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INTRODUCTION

Calculating the price of a mew boat is o fagk in which any boatbuilder will be
involved, Any boatbuilder training should, therefore, have +thig included in its programme,
as a supplement to the practicasl training,

A boatyard can only exist as a commercial activity if the inceme is mufficient, The
mogt dangercus mistake in this comnexiong; therefore, ie %o take too low a price for the
hoat, There will not be sufficient coverage for the expenses and the boatyard will run at
a loss,

However, being too expensive is also dangerous, especially if there is competition
from other boatbuilders, The aclivity may cease due to lack of orders,

Pricing may be subject to a certain strategy, such ass

(a) Xeeping low prices in the first years of opsration to get into the market,
gradually incresming the prices as tims goes by

(b) Taking adventage of a fishing *boom® gnd imcreasing the prices when the demand
for boats is highg

(¢) Underbidding a competitor to catch an important cumtomer, etec.

We will, in the following, consider the normal cawss, where the purpose is ieo arrive at

& price which gives mufficient coverage for all the expenses snd o justified amount of
proiit on the invegtment, ’

4 SIMPIE METEOD OF PRICE CALCUIATION

A simple but correct prooedure for caleoulating the price of a vew boat will he asm
followss

2
3

Iabw POVORLOVOVV0OANROROQVIVRRYIRVOTITDOCOVOONCETBOCODIY W

i'li ¥Materials and wpplieﬂ 00EB000000600VLANDNORERACROR00DROD
O»Eher direct cogtﬂ DOCORGCLPOCROCOPOHNIVDOTOINODOORROOPUOOE GO

Sub-total direct COBEE secsccvvonsecsccncocconscconnoass

(4) overheafdg PHCGOBNVOROUUTHOOOPOTOORUVRDICOPVINVRPIVDVPRUDOGODD

Production cost
(5) Profit

Selling price

it

Obvicusly, the caloulation will be more accurate if it cam bo carried out after the
boat has been built, but often it is necessary to fix the price at the time of contrest,
In that case, all the above items will be estimates, based on expsriense fxom proviews hoat.
We will assume that the boat bas been built already and that thers is gooess to information
about suppliers! invoices, materisls that have besn teken out of slook, %time oapds, eto.,
40 the exteunt this ig necesmary.,
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(1) Materials and suppliss

Add together the cost to yoursell of all materials, naile, bolis, paint, glue, engine,
gierngear, winch, etc.: all the different bits and pieces that have gome inko the boat,
Make subdivisions for different materials like timber; sbeel, hardwers, ete., or subdivide
according o the purpose on board, like hull siructure, deckhouse, cutfitting, propulsion
machinery, etc., whatever is found convenient, Give each job or boat a name or mumber, and
keep @ record as items are taken from stock, Any substantial expenses, like freight charges,
incurred in commexion with the purchase of equipment, especially for this boat, must also
be included, Interest should be calonlated on expensive equipment which is kept in stock
for a long time,

For complicated boats, it i almost impossible to remember all items unless they are
¢lageified according to a system that can be uved for all boats built at the yard, Two
methods Jor breaking dowp cosbs are proposed in Fishing Boats of the Werlds 2, 1960,

P 3285 329, 330,

(2) Labour

Salaries and social expenses for work om the boat iteelf and the production of parts
and equipmentyas well as their installation, belong here, Launching and preparation for
lzaunching should alsgo be charged divectly %o each boat,

If wore than one boat is bullt at a time; it way be necessary to introduce a time
gheet system. Time sheets will also help in keeping a divigion hetween skilled znd
wngcilled labour; i,e, different splary groups, Time sheete may be completed by labourers
oy foremen,

ALl work of administretive nature thaet cannot be conveniently chaprged to awy specific
boat iz charged 4o "Qverhoadsh,

{3} Other divect combs

I the boat in question is o GRP boal, being produced in an expensive movld, each
boat's sbare in the mould expenses should be charged es a diveot cowt, In the same way,
if one peridicular boat nodel has had an oxpensive development, with probotype construction
and testing, these expensess must be recovered by entering one boat's share of the initial
investment in the price caloulation,

Higrellaveous exponses in commexion with the sale and delivery may alsmo belong here
bt are often difficult to separate from the generel adminigtrative expeonses and ocould be
recovered through "Overheaday,

{4) Overheads

Overheads are related t¢ time and are therefore convenlently caloulated as a
percontage of the labour comt, Overheads are all the cowts and expenses in conmexion with
the work that is necesmery to keep the boatyard runnminmg, but not visible on the boat itself,

The safest method im to add up the overhead costs in & representetive period, say, one
year, end then compare bthem with the labour costs in the same period, to find the percentage
t0 be applied,
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Overheads are such items as electricity bills, %elephone bills, stamps, paper, office
equipment, manager's sal (if not charged directly to labour), salaries of secretaries
(if any), cleaners (if any),drivers (if any), sales staff (if any), as well as depreciation
of buildings, machinery, hand ‘tools; slipway, cranes, trucks; etc,

Overhead charges may be different in the different sections of the yard, They way alsmo
be different for building of a boat and for s simple repair or maintensnce job,

If the market is seasonal, like the pleasure boat market, but production continues
over the whole year, a considerable amount of momey can be tied up in finisghed boats in
stock, Interest costs on this capital must be divided between the boats in one yearts
production and recovered through "Overheads" or "Other direct cosba®,

The percentage to be applied for "Overheads" can vary congiderably from as little as
10 percent for a simple one=man—and=a~helper boatyard to 150 percent for a boat factory
with much machinery and a big administration,

(5) Profit

Profit is normally caloulated as a percentage of the production cost, The purposs of
it is, however, to give the owners a return on the capital invested, This return can be
taken out or invested again by expanding the activity or by developing new products,

Capital is invested in bwildings, tools, materials, etc., as well as personnel
(training), One guideline could be that the profit on one year! s production should be at
least as big as the amount the same capital would earn if invested elsevhere or put in a
bank, However, market situation and compstition from other bostbuilders may reduce the
anticipated sales volume in one year and thereby affect the profitability,

CONCLUSION

Ttems (1), (2), (3) and (4) added together are the production cost of the boat, All
this money will be paid oubt again to cover invoices from suppliers, bills and salary
charges, When item (5),Profit, has been added, the calculation is complete,

I+t is most imporitant that nothing is forgotten in the price caloulation, ?h@r@farm,
a certain system or procedure should be mainbained from ome boat 4o annth@w“‘ Wlth gy sten
and order in the books, price estimates for any new designs will also be facilitated.

The price calculation is particularly diffioult in the begimning of a boatyard's 1i$@9
tut it will be easier to carry out and probably more accurate after some years of operation,
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SIMPLIPIED CONSTRUCTION IEP

To esbabliszh a definition of simplified construction we should first examine typlcal
boatbuilding practices and congider what problems exist for the bullder al sach stage.

Piret, if 2 boatbuilder ism to build o new boal, from drawings or from his experience
and tradition, be must do some lofiting. Howmbd of us bere have sesn treditional builders
who csm visvalize o complete oraft vhen they heve only & levge natwral crook et hand from
which & stem will be Pashioned, These envied builders can eyoball a pleasing set of lines
by cereful shaping in a manmer only years of experience can produce. DBut that experience
is not always availeble in aress where boatbuilding in new traditions is being encouraged,
It takes a long apprenbiceship to learn the methods of construction suitable for lavge
crafh, and to develop the skills to bring those methods down in secale to smaller craft
soanblings, It takes even longer to learn how %o bulld withoul lofting,

S0 1% would appesr that the oraft that can be lald down with o minimue of falring and
eross checking would be desived, The most simply lined cveft spe those baving sbraight
sections and only sheer, chine and keel lines to be drawm. These ave, it ls obvious,
much more simple than those with flave, round bilges snd reverse cwrves under the alter

gquarter.

Wext, one must comsider the shapes of chined craft that cenm be laid down so that the
saking off of frame secbions will be resdily sccowplished. It would appesr thet those
hoats having easy snd small chenges in sectional charecteristics would be of that type.
Algo, it would meem proper to suggest that no repid changes in any of the three basic
lines be indicated, Hepid chenges in shaps wesn complioated struebure and considerable
shaping of large siructural sections, This appliss 4o stems and trensom structure aleo.

How, how about planmking? First, one of the most time=cousuming bostbuilding prectices
which treditional building reguires is the cubbing of plenking vebbebe. There wore good
roagons Tor thal practlice, and they siill apply, bubt if the boat could wss other means bo
land the planking to the sivucture, that could simplify comsbruciion, Therefopre, i we can
elimingte the vebbet, and vet not ignops its purpose, we wight reduce the complexity of
construction, We could $ry then o lend planking on strucbuwre withowt reguiring thet its
sdgon be Fithed bo edge covering members, The proper sized strwcbure o permit adequete
mechanical fastenings, snd to provide a good Feying surfece for sdhesives or bedding
compownds ie essential, This means thoet structural sizes for slmple bowis sre often heavier
than thome of wmore sophisticated construction.

Pinally, we sghould consider that simple boatbuilding should be scoomplished by simple
tools, Therefore, no detall should be designed bhat cannot be feshioned snd febricated with
Pumdamental equipment. I think, however, we must be prectlesl snd adelt thet while our
buildey way be limited in his egulpment, somewhors he i pesr & semdll where p
cub snd where larger sections sre provided, I ws were to eliminate the sawmill £
ploture, and provide our simple bostbuilder only with logs, we would bhe gquick Yo
the simple bost would be & canve, pirogue or sleilerly cweved oralt,

Paking these sbhove pavegrapbs, I would define s crelt of slmpls construction as one
having straight sectioned frames on & strocbure with no sherp curved lines, snfd plan
with 2 sysbem imvolving ne £itting %o bubt edges on the strucbure, This could be amg
a bit, but the previous parsgraphs fairly well define this designer's feelings onthe
wubject,
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ILLUSTRATIVE DESIGHS

Having defined what the simple construction chavacteristics are, it becomes necessary
to debermine how best to illusirate them in small fighing boat designs. It would appear,
thet since this Seminar hes o8 its objects the demomstrating of coustruction techniques
and the congideration of bedter ways to produce boats for the celching of fisgh, some goeod
boat types should he discussed,

(1) For the initial boat I heve provided the basic drewings for en 18~f% (5.5 m) outboard
powered model, This islased on the smingle handed gillnetter used on the Great Lakes in the
United States.

The fishermen who were the (reat Lakes equivalent of the small artisanal fisherman
in obher parés of the world evolved a specific type of boat which bearsz some study.
Flgure o, 1 shows the basic type that was once gquite numerous on the Wisconsin shore of
Loke Michigen, This craft is epproximately 18=f% (5.5 m) in overall hull length, and
is diebinguished by the net hauling roller set atop the slem, These boate could easily
cexrry and wet four short boxes of nets, each box containing ebout 600 £ (180 m) with
floaty and weights, The small boab fishermen smet his neds in reasonably shallow water of
30-75 €4 (9=23 m), but this could very depending on season and species of fish being
sought. The nets were normally cagt over the side but were rebtrieved over the bow, The
figherman soon Fowad that the nete were saslier hand hauled over the bow than over the
forverd querier or side end the gtern roller was adopted to the bow, The cubtboard motor
wonld obviously provent any action over the trensom. To aid in picking the catch from the
megh of the net,; a tray was built on the sheer of the cralt ai't of the roller. This was
carried aft far emough o peramit the net 4o be picked and set back iute a box for a
subsequent resetting. The catch wes tossed aft a cabch-well that was simply a set of
trangverse bulkheads set against a pair of side frames, spproximetely amidships,
Frequently, these catchewells were flocded and the early cateh would swevive in the water
cirenlating through drilled holes 1. the bottome Simple cleated plenks would shade the
catch and sn oceasional bucket of cold lake water held the temperature in fthe none=
ingnlated well to about thai of the lake.

These boate provided wany individual fighermen with sz livelihood, almost wntil the
decline of the fish popuiation virtuvally brought commercial fighing o & halt,

While many of the swell gillnetters were built by professional boatbuilders, a large
proporiion were built by the fishermen themselves, A number of consiruction variations
should be noted, and vefevence is made %o Figure 2. This dvawing is made in the same type
as I used a decede ago, aud it provides the essential informaition whereby a howt can be
builte All details gre not completely wentionsdgy but the informetion considered important
is showne

The sgency considepring o boat of this typs to be built as an evaluation prototype,
would have little difficulty in construciing & first boat, The writery; with a2 longer
experience in designing small recreational craft for amateur builders than in being
concerned with small aritisansl fishing craft,; has adopted the basic philosophy that a
drawing can often be more iunformative than a photograph, The careful preparation of
gequential construction drawings in lsomeivic of perspective projection are invaluable
aide %o the builders. The drawings, together with the explanatory notes as guldence,
ghould voint out all the information that the builder needs to know, which would not be
obvious from the final sesembly drawings of Figure 2,

The amateny bullder, .skilled or not, should be provided with slep-by-aztep discussion
of the congbruction process in the most detadl possible, My owm personal wiew is thed
the detalled congtruction information should be carried down to the size of the pilot
holes for screw or lagbolt fambenings! This same philosophy is applicable, perhaps
even more =0, in the information provided for small Tishing craft,
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We learmed, long ago,; in the boatbuilding industry, thaet wiskilled, bub enthusiasiic
builders would wmdertske vast projects with only balf vast sbilily., Good drawings and
proper references 4o potemtial problems permit wwekilled builders %o develop conmiderable
craftmanship in the building of even & “simplified congbruction® crafb,

Returning to the drawings, it is rather eazy o demonstrate thal thie cralt weets
the general definition of Ymimplified consbtrustion®, ALl easy curves, no excessive bands,
sbraight sections, no rabbets and simple bevels, gll capable of being worked oul on the
erected frames, The plenking cam be lapped or butted (if heavwy cmough)yor can be seam
batiened, ALL of these techmniques, on a boat of these seciions; ave net wnduly 4ifficult,

In performance on the wabter of the Grest lLakem, these crafl proved adeguste for thedr
iptended purpome, The dory style hull wes fairly easily driven with oulboard motors of
1225 hp, even while laden with wet nets axd perhaps 500 1b (220 kg) of lake figh, The
bow trengom vnder normal drvim was not so full as to impede progress in waves, It did
provide a reserve of buoyancy that held the boat up when the net wes being lifted Trom the
bottom and hauled over the roller, Some heé more sheer then the drawings indicale, often
being a bit more fine forward,

¥t is conmsidered that there ie a degree of merdit in the type o warrvant serious
congideration by project officers concerned with the development of oubboard gillnei
fisheries.

(2) Another basic iype which enjoyed s considerable popularity whem small fighing oralt
provided an sdequate income is the gevrvey. %Fhim type; originally flat botlomed
athwartehips, was modified; as powsr and speed increased, to incorporate o slighly vee'd
bowe. This was o present a lese hard pownding forefoot to the waves of the waters on
vhich it worked, The gorvey hull is, in wost respscts, a simple cxaft o build,

The drewings of Mguore 6 illustrate o bowet having en exbremsly uselul cockpllt avea,
maintaining its width for ite enbire length., Because the chines do not fuck inbo the
centreline of the boad, it has a full walerplane snd is, thevelore, quite sbable
trensversely, This makes it adapteble to side net sebbing and hawling.

An inboard version of the modified gaurvey is shown; eod this qualifies as “eimplified
congbruction” in most respecis, It has one problem area ard the generally wmed molution
for that problem has long standing wee, The gervey has considersble 1if% o her chines
and centreline keel. In heavy scantlings, these do mot weadily bend into shape. Steaning
will not soften & 3 inch chine enough Yo teke the lines showm, so the Hechnigue iz fo slit
the chine forward into three smaller planks, pevheps ag far oft as Frame 5, This
technigue ig only that the ohine is first sawn %o the wouldedand sided dimensions Tor the
full length, then run throwgh the saw as long as needed, This doss not cut the chime into
full strips, but does produce o sitruciural mewber that is one section &t one end and three
at the other, The erected frames are notched for the chine which is started from albe
As the imstallation proceeds forward, the fop strip is Tirst bent and fastened, then the
second, and then the third, DBach is glued and edgs fastensd, with the bottom fastenings
countersunk 4o clear the bevelling tools used., This technicue produces what is, esseniially,
g laminated chine. It is not beyond the capabilities of the gsemi-ghilied builder, once he
learns it.

Again, 1% could be pointed out that o series of pesrspectlive or isometric views would
clearly illustrate the technigque of sawing and Titting suwoh o chine log 4o a boat. A
construciion sequence peries of drawings for the garvey hull would be & most rewerding
exorcire when one could waitch the relgtive swownd of stuly thet they wonld be glvem, a8
comperad to the more converntional building plans,
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The garvey is cross planked on the bobtom aft, and with a slight “herring bone® forward,
The planking is full width aft, but forward it is butted on the cemtreline, without rabbets,
Gaxveys arve often built with bolted fremes and nailed planking, The typical construction
was upside down, and the skeg was fitted zsbtop the plaunking butts on the centreline, The
skeg and keel construction was heavy end through=bolting waes substantial,

Although meny of the east coast gerveys were provided with wheel type steering where
the wheel was mounted on the cockpit coaming of the after deck, the more traditional
gteering wes with the tiller mownted amidships to one side or the other, Other characte=
rigtics of the basic type are included in the drawing, which is informative,

(3) The last type which is recommended to the study of those attending this Seminar is
the launch shown in Figures T and 8. The boat illustrated is a 24 footer (7.3 m) and is
fairly narrow, having a beam of 7 £t (2,1 m), It is an open craft, having only short
decked ends and s box enclosing 2 small engine amidghips.

This meets our definition for a craft of simplified ocommtruction in all respects, even
congidering its length, The construction features ere applicable, without problems, to
craft exceeding 30 £t (9 m) when the scantlings should be increased proportionately.

A1l here is straightforward and the drawings eve adequate for the kunowledgeable
boatbuilding expert to visualize the problems he would have in teaching this type of
construction, Theve are only a few points that should be mentioned im this type of
craft. Of theme, the most important is shown on the section at Frame 1, Note that,
because there is no rabbet, the deeply wee'd frames require thet the bevel includes
both the keel batten and the knee, This wide landing permits ample fastening of the
disgonal planking, Also note that the plamking on the bottom, which laps over the side
planking at the chine cammot be feathered forward of Frame 2, For the forward 3 £t (1 m)
of the chine, the side and bottom planking ars bubled on the chine cembreline,

As boats get larger, the options that are available for %he builder in the matier of
details become greater. A1l the writer of a paper of this type can do iz $o sugzest
those options, However, it is hoped that these illustrations will stimulate some
congideration of the features shown,

CONCLUSTON

While no strong conclusion can be reached régerding the "simplified® features shown
in the several drawings prepered for this discussion, it iz thought likely that & case
can be wade for the hard chined craft for small boat fisheries,

TERENCES

1. DBeach, David D., Commercial Outbosrd Fishing Crafit, Fishing Boats of the World,
1960 Tolume 2,

2, Colving Thomas BE., Gillnet Fishing, Deck Design and Equipment, Pishing Boats of
1960 the World, Volume 2, .
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TRADITIONAL BOATBUILDERS VERSUS TRAINED BOATDUILDERS

N, FUYIHAMI: 1 wderstend that a school for the training of boatbuilders hasg
been operating in Ugands for the pest 15 yesrs, with approxi-
mzbely 20 students per year being gradusted, This makes,
altogether, more than 300 begtbuilders over the whole period,
and I wonder wheother all these people at presout are engaged
in building bogba,

The course for boatbwilders meems %o be very populer since you
have more than 500 spplicants per yeer aud only about 30 of
then can enter the course, Does this imdicate that boatbuilding
is a very attractive business in Ugande?

B. MACHUMIRWA: Bven though the beatbunilding covrses start with arownd 20
gtudente, after & 4-year peried this mmber is reduced fo
avound 10 to 12, so the pumber of graduzte sbudenis is not go
high as Mr, Pujinami estimstes,

Of the students graduated from the bestbuilding courme, some

are employeéd in Mombasa, two or three in the Best African
Reilway erd Harbouwrs, one is receiving draining as o deck
officer in a coastael port. There ig g tremendovs pressure on
any kind of edusational imstitution in Ugawnda, so that youw get

a large number of spplicanis for overy possibility of furiher
education. HNany of the studenis applying for boatbuilding
training bave never been near Vo a lake and do not even kuow
viaat a boat locks like, The ossenitial thing is that they wanl bo
acguire & training, they want to zoguive skill which will give them
an opportunity to get away from farming., Siwnce a trained boat-
builder is algo able to do cerpembny, » muber of students have
also gone into the building trede or furniture meking.

S.N. SEMAKULA: Training of bostbwilders is » felrly recent developmont in
Ugande and, altbough some new types of boats have been built
by these boatbuilders, it hes not boen a suscess in bthe Lske
Victoria area, It has only been successful abt Lake Alberd,
where a new bozt typs has been brilt in e large number. The
reagon for the fallure in the lLake Vichoris eavea is malinly due
0 the big difference in cost. 4 28-£% modified Semmse canve
built by dredined boaibuilders costs sh, 3 000, while a beach
boatbuilder in the Sesse Islands might knook together a
similar size boat for sh, 600-800, The fizheommen have not yet
heen comvineed that the incressed guality and longevilty of the
modified Sesme cance is worth the exbra comi,

I once asked a fisherman wiy he did not buy & modified fype of
Sesge cauwoe cosbing sh, 3 000. Ho auswered that for that price
he would be able t¢ buy tuv locally built canoes and have both
of them equippod with Fighing gear, It ie evidemt thal, vwnler
those conditions, the fisherman will prefor to stay with the
simplor and cheaper bBuilt local-type cancvs, The tralned boab
builders, therefope, will have to concentrate on building bigger
boats which demand more skill iu the consbruotion, Theme boats
will heve to be operated by the move indueitplouvs fichormen and
fishormen's cocperativen,
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S.H, SEMAKULAS
(continued)

Mo MUCHUMIRWAS

The "Kabalega“~type of boat built by boatbuilders in Wanseko,
Iske Albert,; has been suscessful becsuse the fishermen of this
lake were in need of & bigger and more suiteble boat, This
boat can carry more nebs and ensble the fighermen to fish in
the middle of the leke., This would not be possible with the
type of boat built by the beach boatbuvilders, The cost of the
Kabalega boat ranges between 3 500 and 4 000 shillings,.

I doubt that commercial boabtyards will be able to build Sesse=
type canoes at a compebitive price., In Uganda, a commercial
boatyard, wvhich has to buy its timber from commercial sawmills
and pay the workers a fixed salary and social security and

on top have varioug overheads,; will produce cances that are
considerably more expensive than the ones built by the beach
boatbuilders situvated in the fishing villages., The beach
boatbuilder getas his timber by ocutting it himself in the forest
or straight from a local lumberer withoubt going via the saw-
millis, He will chavge himself relatively little for the
construction of these boats or he will employ labowr at a very
low salary, His overhead costs are practically zero and his
profit is minimum, ‘The vresult iz that he can build a 264
Sesse canoe for sh, 600800, while a commercial bogtyard will
require sh. 3 000 for the same size canve, Admittedly, the
guality build for the esbablished boatyard is higher, bub one
can hardly blame o fisherman if he judges that the difference
in guality and lougevity is not sufficient to warrant the
great difference in the cost. I doubt that it is a commercial
proposition to establish a beatyard to produce cances in
competition with the beach boatbuilder, Rather; the commercial
boatyard will have to concembrate on bigger boats or on a type
or sige that the beach boatbuilder is unable to comstruct, I
thivk that the Kabalega~type boat on Lake Albert is such an
example, This boat is much bigger and has considerably more
carrying capacity than the existing traditiomal type of oraft.
The development of a trawler fleet on Leke Victoria is another
potential market for the commercial boatyard, and I think that
eztoblishment of boatyaxrds at lLake Vicloria should rather be
divected toward congbtructing boste that will satisfy the
reguirements of the itrawl fishewy.

One difficult problem in the Lake Victorlia area is that of the
ownerghip of the lapnd and trees that stand on this land., The
owner can fell these trees after consultation with the Forestyy
Depayrtment and he can hire pit-sawers o fell the trees and
saw them up in planks, and for him the timber can be much
cheaper than buying it commercially,partly because he does not
have to pay sales tax. The beach boatbuilder gets his timber
from the landowner and, consegquently, pays very little for it
This is one of the reasons why the beach boatbuilder is able
to construct canoes very cheaply,

There were aboub six smwall boatbuilding yards being opereted
by owr em-mtudents, Some of them had to close down after a
short peried of activity because of a lack of mansgement
ability, They were not sble to somi their beats properly and
pold them at o losm, or they were vnable to adapt themselves
40 the reguivemenss of the fishermen,
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We have experiemced in the past that the boatbuilders we have
trained during our four=year course have been umable to compete
with the beach beatbuilder because the beach boatbuilder is
employing inferior materials, for example ordinary steel wire
nails, while the trained boatbuilder is using expensive copper
peils. Some of the trained bostbuilders found that their boats
became too expensive for the fishermen and they were obliged
%o shart using steel screws and wire nails in order to cut down
the cost, This is the problem we are up against, We teach the
boatbuilders to use proper meterials bub the market forces them
to build with cheap materials.

We have to go to the root of the problem of competition between
4$he beach boatbuilder and the trained boatbuilder., Unless we
manage to comvince the fishermen that the boats built by ths
$rained boatbuilders are better and longer lasting than the
traditionally built boats, we will nol succeed. This might
take a lot of demonstration work and couvincing from the
Fisgheries Depariments. Firsht, however, it is essential that
the Fisheries Departments are counvinced that they have a better
boat to offer the fishermen, We have had examples in Kenya
where boats built of plywood were introduced to the Tishermen
and they were useless in less than a year, This has oreabed
distrust from the fishermen, and it will be wmore difficult to
convince the same men the next time we try to inbroduce a new
type of boat, It is, therefore, essential before iniroducing
new boats that they are properly tested by the Fisheries
Departments,

T4 will be very difficult to comvince a fishermen that he
should pay three to four times as much for a canoe built by
trained boatbuilders without this giving him adventages in
higher catches, The boatbuilding industry must be guided by
what the fishermen require and not by awy wishful thinking
about what the boatbuilders think is the best boat. In the
lagt instence, it is the figherman himself who pays out the
monay that decides what type of boats should be built,

Some time ago, our boaityard buili some smsll fishing boats of
the dory type sbout 17 £+ long and powered with a 4/5 hp out-
board motor., We could sell this boat for around sh, 2 000,and
we went round o the fishing villages %o inguire whether any
fighermzn was willing to tzy this boat out, even free of
charge, The result was negative, none came forward to take up
our offer, and I think this example illustrates an important
point = that we must first find out what the fisherman weunts to
have and what he can afford to pay for it before we start
egtablishing a bogtbuilding industyy.

The Ffisherman is not as stwid as some people believe. He may
not be able to read or write but he certainly can count money.
It might teke time %o convince the fisherman about the new itype
of boat, and nobody can blame him for being comservative in
investing the 1little money he has inko & new type of boat ov
gear, Our experience everywhere has been that the moment you
manage to demonstrate to him that the new boalt or gear will give
him more cabeh, then you have started » soowball runuing,

and after the Ffirst flisherman you will soon have more followlng.



D. ODERO: In Kisumu we brought some beach boatbuilders together and gave
them some essistance in the form of tools and msterials. These
boatbuilders built an improved type of boat that the fishermen
liked and they are coming back to this boatyard for new orders,

fo GULBRANDSEN: One of the ways that the Fisgheries Depertments can assist the
beach boatbuilders iz to make it easier for them to obtain the
right type of materials., All the boats built by the beach
boatbuilders at present are fastened with ordinary iron wire
nails, Galvanized nails would, no doubt, prolong the life of
the boats at very little extra expense, However, it is almost
impossible to obitain galvenized nails in commerce, There are,
however, firms who do galvaniszing; for example, in Kampala, one
Tirm is producing galvanized nails,and the Fisheries Depariments
could place & sufficiently big order with this firm to produce
the size and type of nail that is suitable for %he boatbuilders
and assgist in distributing it ‘o these boatbuilders, Similarly,
it would be possible for the Fisheries Departments to make good
wood preservatives more eagily available to the boatbuilders
living far away from the big commercial centres,

AP.J. HOLNESS: There have been several attempits to introduse Buropean-type boats
bubt these have been wsuccessful. The fishermen complains
that he canmot operate this type of bost alome: they are oo
expengive in initial cost and the repairs are difficult and
expensive, He wlill prefer z boat built by the beach boatbuilder
costing from sh. 250 to 600 and lasting maybe 3% to 4 years.

A beachboatbuilder will be able to improve his boats by being
shown better ways of building them, He cannot afford to leave
hig home and his family to attend a boatbuilding course, but he
will be gquick to pick up new ideas when he is couvinced that it
will produce a betier boat, The beach boatbuilder is doing a
great service to the fishing industry, and he needs to be
assigbed rather than restricted im his work,

B, MACHUMIRWA: In Lake Albexrt it has been possible 4o arrive at the standard
boat design which has become popular among the fishermen,
namely the Kabalega~type of boats which are produced in three
basic lemgths - 24 £4, 26 £t and 28 £, The Kabalega boat has
been built in g nuwber of three to four hundred since it was
introduced., It haz not been posgible to arrive at the standard
boat design for Lake Victoria in spite of several sattempiz, If
such & gtandard design should be developed, it would greatly
facilitate the ordering of materials and constructing boats of
the standard patbtern,

A.5., OBURU: In Leke Vichborie, fishivg iz carried on with gillnets up to
10 miles from the sghove, with traps and nets close to the shore
and with beach seines on the shore itself, It will be diffie
cult to standardize a design that will setisfy all these types
of fighery.
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I do mot think it is emough to look abt only the type of fishing
gear and the type of fishing aveas in order %o decids on a
suitable type of oraft. One has also Hto btake into consideration
the people and their social level and background., I have found
that in Kenya there are three groups of fishermen, There is

the beach or village fisherman,

There ig a limited number of fishermen who are prepared to buy
an outboard engine and there are groups of fishermen, rather
than individuvals, who can afford to operate bigger boals on

more distant fishing grouwnds. One cammot force a cerbtain type

of boat or type of Tishing gear on fishermen who are noit prepared
or not willing o depart from their traditiomal way of fishing,

The first group menbtioned are individual fishermen owning a
small canoe, They wsvally have big families and are not rich
by any standaxd, Pishing is done two oy three months, while
the rest of the year is utilized for cultivalbing their litile
farm, These people are happy with small boats, and it will be
useless to try and force on them a bigger type of boalt than
what they think they will be able to operate.

The second group cowbtains the individual fisherman who is eager
to improve his condition, ‘o motorize his canoe; go further
away, catch more fish., He is a very importawt man in the
fishery, suwplying the mein bulk of the fish %o the market,
With some assistance, he might move up among the third group

of fishermen.

The third group will own the bigger trawlerz and the bigger
inboard powered boats in the fubure, '

What size of boat shed and facilities is ¥Mr, Holuness referring
to in his paper?

I am referring to an open shed spproximately 60 x 60 £t, which
can handle three boats being built at the same time, It will

have a concrete floor and the whole shed will be mimple enough
to be built by the loeal contractors,

I think the figures for the cost of the boabysrd mentioned by

Mr, Holness in hig paper are uwnderestimated. We have recently
made an extension of a boatyard increasing the avea by 20 x 60 i,
and this will cost sh. 60 000, including the concrete flcor.

It has been our experience that agood quality boatyard shed will
cost approximetely sh, 30/€%2,

The invesmtment in & commercial bostyard will necessarily be sub-
tial, and I wonder whether it would not be a good idea to twy %o
soncentrate on bullding a vertain type of boat in one of the three
couptries sround Lake Vichoria, whether It is Renya, Tangania om
Ugande. In this wey the nuwber of boats to be bullt will be
pufficlently large to justify the lavesiment im the bowtyard.
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¥or Lake Victoriayit would probably be a good idea to have one
boatyard for all three countries since the transport of the
completed hoats to their destinations would not present any
problem, and they could be easily towed from the boatyard to
ary place along the lake, The coastal walters of Kenys and
Tanzania present different problems, and if any boat development
were envisaged here, a separate boatyard would have to be egtabe
lishedl +to cater for this need, When supplying boats to the
other lakes in Uganda, the problem of transporting materials or
finighed boats must be taken inmbto account. Since most of the
sawmills and the timber merchants are situvated in Kampala, it
would facilitate the trensport of materials if the boatyard was
pituated in Kampals or nearby, However, the completed boais
would them have to be transporbted for loung distances and over
partly wough roads which might cause damsge to the boats, so the
question is whether it iz best to transport maiterizls or the
finished boat,

The comstruction of canoce~type boats could be specialized in one
yard and the comstruction of, say,30 £t boatz, in another yard,
Each boatyard would then be able to specialize in one type of
craft and, by getting substantial orders,they would be able to
plan their supply of timber awd the work in such a way that the
coat of copstruction could be reduced.

Bef'ore investing,seay,sh. 500 000 in a boatyard, it is necessary
t0 have o clear idea aboul the size of the market, that is, whai
type of boat will be built apnd in what nuwber, Any boatyard
development will have to be baszed on some estimates on the need
for fishing boats over the next five yearz and the financing
available from private or (Government sources,

1 do not think we should get side-tracked in discussing estabe-
lishment of big bostyards or boatbuilding industries. It is
more ratural to stert with establishing smaller boatyards around
aud in the mein fisghing centres that are ouwned and run by indi-
vidual bogtbuilders,

The idea about cenmtralization of boatbuilding yards is not very
practical., There are already boatyards established in main
contres around Lake Victoria, and one cammot stop these boat-
builders in order %o cemtralige the construction in one big
boatyard. So far, canoes built by commercially esztablished
boatyards have been much more expensive than the ones built by
the locel bogtbuilders in the fishing villages, and T do not
think one would support the fishing industyy by giving Goverunment
agsigtance only to fishermen who want to buy boats from commepw
clally established boatyards. If s fisherman cennct afford to
pay sh, 3 Q00 for @ cance from one of these boatyards, one
ghould not prevent him from going %o the local beach boatbuilder
and acquiring a canoe for sh, 500,
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¢, GULBRANDSENs One important point to comsider when establishing & new boat—
yard for the comstruction of lavger vessels is thal any boate
yard, besides building new boets, is also occupied with
repeiring old boats, and that the boatyard must be situated in
such a way that the comstruction of a slipuay or any other
means of bringing boats out of the wabter is facilitated. The
boatyard should also be situated close to the base of a fishing
fleet smo that the fishing vessels do not have to travel long
distances in order to carry oubt repairs or regular maintenance.

P, MANYASSI: If you considered especially a commercial boatyard close to
popular cemtres like Kampala, Entebbe, or Jinje, you will often
find that the plauning board or the towm council will not permit
you to put up the boatyard on the location that is most suitable
for it from the aspest of access, electricity, construction of
slipway, etc., We run inbto this problem, and the site finally
chosen is the best we can find bubl not ideal, We will have to
spend a considerable amouvnt of money to comstruct a slipuay
because in our particular ares we bave to go out T5=100 yards
into the lake to achieve sufficient depth for the boatas,

M. ODERO: In Kenya there are several boatyards situated far from the
lakes or on the coagt which show that the problem of trans-
portation of the boats is not too sericus., However, the boabs
they are producing are small and evidently, when coming uwp to
the size of trawlers for Lake Victoria, it is advambageous
4o have the boatyard situvabted at the lake itsmelf,

J.0. ACOBAH: If I wezegoing into the boatbuilding business I would start,
first of all, with a2 modest building shed aimed at attracting
repair work as much as now construction. One often finds
that there iz more money to earn on repairs than on new
corstruction,

Wew boats can be all simply designed which do not reguire
power tools, We recently consbtructed in Nigeria a 40 %

flat bottom boat in a shed that wes 15 x 50 £+, and all the
work was done by hawnd; we had no power tools at all, If later
development was justified and the profit of the boatyard is
sufficient, then the boatyard can be expanded and power btools
added as you go along. If you start wp with a big and expen-
give bogtyard, yowocapital costs will be very high while the
market for boats is not yet developed. It is better to sbart
small and develop the boatyard in accordance with the market,

. GULBRANDSEN: Woo should run ‘the commercial boatyards? Should it be the
Government, cooperatives or private industry?

AsP.J, HOLNESS: . It is my definite opluion that boatyards should be run by indi-
viduals and not by Governments., I do not think this is a field
where the Goverameuts should besome imvolved, and it has been
demonstrated here in Ugande that privete individuals are quite
capable of rumnming their own buminess when properly trained, The
Government's wole is to guide aund asasist people, but net to run
the business themselves,
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INTRODUCTION

The emphasis in this seminar series is on practical aspects of "how to do it" with
respect to fishing vesmel comstruction, ownership amd management., Thie peper; however,
is oriented more to bagic business amd economic facts of life with respect to financing
capital aspects - particularly fishing vessels -~ in the fishing indusiry of developing
African nations, Particular emphasie is laid on the uses and abuses of grants, subzidies,
and loans at subeconomic rates of interest as devices for accelerating investment in
fishing vessels and their subsequent operation. Special note im taken of the different
kinds of problems thatl may arise where fishing activities are cexrried on under different
ingtitutional arrangements: that is, by private individuals and enterprises; by
cooperatives; by governmeni enterprises; or by some mixbure of these,

§é§$.AFRICAN EXPERIENCE WITH VESSEL FINAWCING

There are many present at this meeting whe are more familiar thau me with deltails of
credit operations in Bast Africam {isheries; this section presents in general terms my
impression of the successes and failures of these credit schemes, in the hope that
subsequent discussion will provide a fuller evaluation of past experience,

(1) General

In general; it seems that govermment credit schemes for the acquisition of fishing
boats and gear havs not been a speotaculer success, In Uganda, efforts Ho introduce new
types of Tishing gear and outboard motors in the fifties and sixtien were tied 1o relatively
liberal credit from.the Ugauda Credit Savings Bank, with recommendations from the Department
of FPisheries as the principal device for chammelling credit to deserving fishermen
(Semalkula, 1970), There is no way of kunowing how much of the rapid growth in modern nylon
gillnets and outboard engines = now permanent features of the relatively modern and
efficient small boat operations in Ugands - could be abtributed 4o this liberal extension
of credit, The record meems to indicate that a great deal of difficulity was experienced
with defaulis, resulting from failure to run fishing operations efficiently, expenditure
of borrowed funds for purposes other than the purchase of fishing gear, snd ouwiright
dighonesty.

losses were mo heavy that ultimately the implicit subsidy of the loan scheme was
abandoned, The Ugenda Commercial Bank became the only source of loans, and then only on
normal commercial principles with a requirement that sound personal credit end security
for the loam be demonstrated,

I am less familiar with similar attempis to modermize small boat lake fisheries im
Kenys and Tanzaniay but it seems likely that the same general type of experience was
common in these countries as well, Attempts to have local governments provide loan
guaranitees and chamnelling loans through cooperatives (many of them virtually forced on
groups of fishermen) did not appear to produce materially better results,

(2) Coastal Fisheries

Neither Tenzania nor Kenya appsars to have had much success in using govermment credit
as & means of breaking the power of middlemen over coastal fishermen (Rhodes, 1966), The
traditional reliance on marketers by coastal fishermen, not only for Tishing supplies and
gear but also for other credit needs as well, is part of a culiwre that goes far back in
higtory, It could hardly be expected that the system could be permanently altered by a
simple change in methods of financing purchases of equipment. Over the long rung it seems
clear that the "iajiri system” has a strong tendency to perpetusie a rather unsatisfactory
gtatus quo, and that it must be replaced if any real progress is %o be made in improving
‘the productivity and economic welfare of coastal fishermen, This will require, however,



e
L e

v/1

g broad=based attack on a veriety of problems: inazdequete coasial receiving Tacilities;

poor wholesale and redall merkets; lack of knowledge about the disiribuiion sud yield
capabilities of the various stocks aveilable %o coanstal fishermen: and the development

of vesgels and gesr adapted 0 the exploitetion of those stocks., Credit ils only one element
of such a programme ant probsbly not the most imporient, It is herdly surprising, therefore,
that credit schemes in the cvasmial figheries bave not aschieved spectacular success, though
they have coniribuied bo the introduction of some improved itypes of gear {e.g., wmodern nylon
nets in the shark fishery).

The really interesbing sepset of the Basst African experdspce is that the fisheries
have menaged ‘o achieve an excellent rats of growth, at least on the fragh waber lakes,
Az pointed out in am eerlier article (Stonemen, 1967}, govermment credit can account for
only a swall fraction of the total invesiment in cubtboard engines, modern Kabalege-4ype
canoes, and nylon nets vow used on the lakes by Ugenda fighermen, The same is trve,; in
verying degrees, in the fresh water fisheries of Kenya and Tepszeniz, Pishing does seem
P10 generate sulficient privale capital 4o permit feirly speedy adophion of any type of
beat or gear that proves %0 be really profitable, Whether this type of funding wonld be
availeble for larger and much wore erpemsive boats (of the type requirsd for a trawl
fishery on Lake Victoria, for exsmmple) is mors guestionsble, bubt it certainly should be
expected o supplement any government Progronms,

(3) West African Experience

The experience of Chanas mighit be worth nobing In this conpexlon., The Ghenalan Governs
ment developed & nuwber of 230-40 £% boats, suibteble for local conebruction, that seemed
wall sdapted to Ghana's inghore ocean fishery, zud which couvld opsrate much more efficiently
than the beach cances of the treditional Fishery., It then undertook o speed up adophion
of the new hoats through a very liberal losn scheme. The receipis of the losns went in
meny different divections, as did the vessels; many mizbakes were made in sslsciion of
borrowers; and a very considereble smount of goveromend capiial was dissipsted, Over time,
however, & reservoir of valusble fishing experience and kpowledgs sccoumpladed and the
haprder working and ableyr skippers and crews begem to eayrn excellent incomes with the new
equipment. Therealter, the Tishery cxpanded rapidly, but largely on the baeie of private
fonding, HEven in the face of a govermment policy that tended %o dimcowrage privaete fishing
operation in favovr of a govermment corporation and cooperatives, the nuwbepr of privately
financed boats continued Yo grow (Lawsen, 1969,

It would be illuminating o have a cereful atvdy of the acitual sources of Tunding that
und erlie the rapid geowth in privately owoed Tishing boabs in both Ghena and Bast Africa.
A preliminary analysis of the Chanaian exzperience, by Kwei and Lewson (1969) indicates that
moet of the money invested in the moderniszed siall boat fishery came from small African
buginesgsmen who had accumulated funds in various ghore~based venbtures, including bubt by no
means limited to, fish marketing, This is not surpriming, Bven in the U.8,4, ~ a2
nation with highly developed capitel markeils = a purprisingly large proporiion of the money
required to finance fishing vessels comes from direct invesiment by individuvals, both
outzide apd inside the fishing industry, rether then from commercial bauks or other
financial ivstitwbions, There is overy reason %o encourags the tendency in Bast Africa for
men who malke successful investments in road treusport, for exemple, %o use zome of the
proceeds of those invesbmonts in finencing skilled fishermen who can use batter equipment
profitably, In addition to the selfegenecrating nature of this kind of invesiment activity,
it iuvolves a closer welabtionship between borrower and lender, and therefore z much smaller
proportion of bad debiws then most public loss schemes achieve, A privele lender ig likely
to do a much more gearching job of evaluating fighermen as borrowers than a government loan
administrator or even o govermment or commercisl bank,
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This is not to say that government should aveoid participation inm providing credit o an
expanding fisbing industry. It does suggest, howover, two imporiant comsiderations. WFirst,
government fundings ghould be undertaken in a way that does not discourage an expanding
flow of private capital at the same time. Second, the experience in both Bagt and West
Africa suggests thal even where govermment aid is required to shift fishermen to & radically
new type of level of investment in fishing veasels and gear, the wlitimate objeciive can and
should be self-sustaining internal investment once the industry has become well established,
These points are developed below,

(4) Cooperatives as Finaucing Agencies

I have not had sufficient experience with cooperative {ishing ventures as a wvehicle for
administering loan funde to comment on them with zny degrse of confidemce., It is perfecily
possible, in theory, that the cooperative could serve usefully as an intermediary between
a government loan programme with monsy but no expert knowledge, snd groups of fishermen
with no money but with a range of fishing experience and knowledge. Nhwani (1969) stresses
this aspect of the cooperatives, The important point is thet the cooperative must be able
and willing to subject its potential member-borrowers to the discipline of respomnsible,
honest, and efficient use of borrowed funds, If it can perform that difficult rationing
function, while retaining & close personal contact with the operating fishermen, it may
be & good choice to handle vessel financing along with other service functions essential
40 the development of a new and more modern type of fishery (e.g.,; freezing and storage
facilities, processing plants, vessel and engine repair facilities, and marketing
capacity = outward for finished producis and inward for raw materials and supplies).

In fach, control over loan capital is = natural adjunct to some of these other activities.
I cammot stress too strongly, howsver, the fact that these awe Aifficult functioms o
perform, and that the cooperative is inherently a difficult typs of businems organization
to manage. If it worke well it works very well indeed; if it works badly it can be
disastrous.

SOME GENERAL PRINCIPIES

The importance of going behind the financial aspects of fishing vessel construction and
operation to more fundamental effects on phyesical and economic preductiviity is peculiarly
important in the setting of developing African nations. From a purely strategic point
of view, the fisheries are not as important as agriculiure or as dramatic in developmental
impact as manufacturing and foreign trade. Thus, the political weight of fisheries in
most developing countries is not likely to be wvery great. It is therefore all the more
important that fisheries programmes presented %o governmenite by the deparbtments of
figheries in East Africa be thoroughly documenied, More specifically, it is simply
inadequate to demongtrate that a programme involving commitment of capital funds to the
development of new vessels or other equipment would pay for iteelf in terms of fishery
output alone, It must alsc make clear that the impact on the overall economy of the
country (or om a particularly hard-pressed region) is more favourable than any other use
of the funds requested,

(1) Capital Allocation

The reasons for these words of caution are rooted in the basic economic problems of all
developing countries, They are, above all, short of capital — physical and humen (in the
sense of trained persomnel in whom governmenis have invested large amounts for educetion),
Any programme that places additional demands on government budgets actually requires
cutbacks in consumption standards or in other investment in privete or governmment projects.
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Bven if fuwnding cem bhe obilained from internationsl sources, the debit must witimetely be
repaid; the burden is zimply shifted im time, While gome of %he pbymical and human
capital may be provided without sost by international or bilaieral aid programmes, even
these gifte place demards on the resources of the recipient cowntry for raw materials,
aspociated equipment aund cownberpaxt persormel at the reguired educational level,

The typical functional organization of governments conceals the disruptive effects of
investment in one pecior on potentially wore productive activities in another. Thus, loan
or other credit schemes must be ovaluated within the broader setting of the national snd
regional economies affected, One could make 2 good wrgument that sownd Fishery programmes
in Africe way have been amsvergly restricted because of subsidiged expansion in agriculture
and gome memvfacturing enterprises, but fisheries are not likely %o gain much by trying
‘the same tactics in reverse,

(2) Intevest Rate Submidien

Zero (or very low) interest rates commonly essociated with credit mchemes aimed at
development of a particular type of economic activity can be a particulerly dengerous
kind of subsidy if improperly used, Tirst, this technique tends to emcourege investment
in larger wnits or larger numbers of wnits than the borrower is really equipped Ho manage,
gince the cost of capital is made artifically low, Perhaps more serious, the effect of a
new type of fishing activity financed through interest—free loans may be geriously detrie
mental al & later period when govermment wishes o withdrow and transfer the activity to
the privete sector or 4o cooperatives., An industry built wp on the besis of 2 svbsidy
of this %ype may prove %o be o flat Ffailuve when the subsidy is withdrawn, and the subse=
quent shock effect may hurt future development for & long period of %ime, even where the
underlying efficiency of the new type of vesael or gear is perfecily sdequate to justify
its vse, Pinally, the use of very low interest rates For government loans makes i%
exiremely difficult to encoursge privete invesiment in the industry even zfier the basic
technology haz besn worked out and the new methods have been widely sdopted by the better
iigshermen. Private financisl resources simply will not be atiracted zt rates lower than
they can receive in other veniures of roughly the seme degree of risk, amd wmeerbainty
about the lemgbh of time in which a govermmeni=-subzidized loan mcheme will be in operation
alvays deoresses private participation.

IHE NEED FOR GOVERMMENT PIRANCING

If the introduction above mounds pomewhal negative, bear in mind +that all economists
seem t0 be somewhat gloomy as a watter of professiomal pride, We dtwm now o the
legitimate reasons for government perticipation in financing the development and use of
new types of vessels and gear in fisheries like those of Bast Africa. There are a number
of perfectly accepbsble economic argurents for doing 8o,

(1) Poor Organization of Financial MHarkeis

Even in the highly developed market=oriented and socialistic economies, the assumption
that private or govermmeni capital is asutometically allocated %o the highest and most
produchive use by market forces or debailed government plenning is &t best a rough
approximation., Berriers among various capital markeis mey be severe indeed, and wide
differences in rates of return are anything but uncommon., In less developed cowmtries,
the absence of sophisticaited financial institutions for mobilizing savings, coupled with
the Tact that the majority of the people are mimply wnfamiliar with banking and other
savings institutions, makes it even more imporiant to assure, through government action,
that highly productive opportunities for invesiment are not pessed up. This is peculiarly
importent with respect o the fisheries; since the industry typically operates on the
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"fringe" of both economic end social activities of wmost coumtries. Doth the opporitunities
and the problems of invesitment in new types of fishing vessels and gear are often wniamiliap
to enierpreneurs in other industries with capital to invesmi,

(2) External Benefiis

In both developed and less developed countries, government participation in Cinancing
new types of invesitmenti, such as fishing vessels, may be desirable because of the exisiencs
of what economists call “external ecomemies", In plain English, the development of a
highly productive fleet of small trawlers, to use an appropriate illustration, mey make
poszible a fundamental reorganization of processing snd marketing systems in the Bast
African countries, with major economic gains at each stage. DBub since thess new profit
opportunitieg lie outeide the activities of the fishing enterprises themselves, they are
not likely fo be recognized and taken into sccount by private investors weighing the
desirability of investing in new types of productive fishing gear. Horeover, many of
the assgociated kinds of investment needed in order to make +the most profitable ume of
the new type of equipment would be in public facilities: improved access roads to landings,
congtruction of cold stores available %o a variety of users, construction of proper
docking facilities, ebc.

(3) High Risks

A closely related reason for government participation is the restrictive effect of
high risk on invesiment by private individuals or by small wnits of government with
timited fwmds. Iishing ventures have always been regarded as rather high rigk borrowers,
even in highly developed fishing nations. The pigks are multiplied if the credit prog—
ramme is designed to smpeed the adoption of mnew types of boabte and gesr with potential
operating problems that camnot be fully foreseen, Under these circumstances; it is
perfectly possible,; even with a generally favourable forecast of the resulis to be obbained
by moving more energetic and competent fishermen into better equipment, that $he individual
riske involved are too great to atitract private invesiors (or the limited funde thet might
be availsble from cocperatives or local government sources), In effect, the centra
government can, in accordance with the principle of large numbers, spread the risks
efficiently so that the favourable outcomes will more than offset the occesional disasirous
one,

(4) Credit Control by Marketers

In interior Bast Africa competition for fish at the landings is sufficiently vigorous
in most areas so that the problem of middleman control over the fishermen is not very
serious, In the coastal fisheries, on the other hand, the middlemsn so dominates financing
and all other activitiesm of the fishermen as 4o present a real obstacle 4o modernization
and development of the fishery (Crutchfield, 1959), In cases like this, provision of
government lending capacity may be essential if any important change in traditional fishing
methods is to be achieved, As indicated above, breaking the hold of the middleman calls
for much more than the elimination of hie position as creditor to the fishing community.
But that position is crucial to his control; and no broader development programme is
likely to meke much progress wntil it is eliminated. This might well require that oredit
be made aveilable by governmment at low interest rates (and with substentisl losses) for
an extended period,

SOME KEY PRINCIPLES OF CREDIT MANACEMENT
If we accept these reasons why government credit programmes may be necessary under

some circumstances, what principles should govern the extension and adminisiration of
credit schemes to finance the purchese of new types of fishing vesmsels?
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(1) Economic Feagibiliby

The Tirst principle, genersl in mature, is that the loan programme ap 2 whole should
meet the test of economic feesibility. That is, the =dditional caiches generzied by the
new boate; winus the cosis of construction and eguipment, shounld yield = net economic
return as abttractive ag any alternative that might be comsidered, It follows that if
this condition iz met it should be possible to charge a reasonzble interest rzte on the
losnz, and the overall payment capscity of the borrowers should be sufficient to meke the
programme completely melfeligmidating. In other words, the loans should be repayable
within the uwseful 1ife of the egquipment with an sttractive profit remaining for the
average borrower,

(2) Administrative Control

The experience with ocredil progrommes of every fishing netion - developed or developing =
emphasizes the need for tight control over sdministration and collection procedures., I
offer no magic formula for solubion of the difficult problems involved, Fishermen are, by
nature, highly individualisbic, with & wide range of ability and energy, amd s rather high
degree of mobility (parbicularly when thinge begin 4o go badly finemcially), Under the
-very besgt of circumstances, thers ars bownd %o be high losses in any losn scheme involving
large ouilays for long periods of iime {as would always be involved in financing the
purchase of a vessel that can use inbozrd power efficiently and hendle modern aquipment,
guch ag e trawl), Fishing is ivherently = risky occupation, with meny netuwral hazerds and
& variety of additional mexket problems impossd by the perishability of the product. Any
credit scheme must thersfore be prepaved 4o agssuwme & fairly high failure rate, at leagt in
the early stages, and overy effort must be exerited o minimize lowses do the prograsme {rom
oubright frevd or dishonesby. Failure %o provide pigorous conbrol over schedwled repayment
of principal and interest and the use of borrowsd funds simply iz an open invitation to
failure of the associgied development programme,

Tmnecessarily high losser from dishonest or irresponsible Fishermen veduce the amountd
and quelity of the help that cam be provided %o Tishermen who counld wake genuinely good use
of it,

There ig no single way %c¢ guereniee this kind of tight control, One measure that cen
definitely help is to tie the loan snd repayment %o the fishing licence, As long as the
fisherman has 2 long-term intevest in fishing, he will have o sitrong incentive bo meet
the conditions of his loan agreement in order Yo retain his licence and his right to
engage in the fishery, On the other hand; the greatest trouble ism likely to come from
fishermen whose inability to repay losans and csrelessness aboul maintaining equipment
puerchasged with borrowed funds mekes them indifferent as to whether they louse a licence or
nobe

(3) incentives

It is orditically important thet loan conditions be wriitten to vrovide maximum incentive
for repayment, In general, this requires two thingss First, a down payment large encugh
%o guarantee that the owner's equity will always make 1% desmirable for him %o continue
payments rather then to abandon the eguipmewnt; second, that the derm of the loan be less
then the expected useful life of the equipment. Under these circumsiances, the original
borrower stands to loge substantially more by failing to maintain the boat and gear (or
abandoning it) than by conbinuing 4o make payments. If he should find it impossible ‘o
continve fishing, his eguity shovld be sufficient %o make it atiractive for other investors
b0 buy the vessel and assume the balance of the loan, It is algo essential that the loan
conditions include a reasonable degree of control over actual Tishing operstions, Thisg is
necepsary to assure thet the vessel will be operated in a way that provides funds for
repayment (and, in the process, the best return o the owner), In addition, if the leoan
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programme ig tied o & more general programme of fishery development, control over credit
arrvangemente frequently can be coupled with a requirement that the borrower keep records
thet will be of direct assistance 4o the department of fisheries, This is no particular
burden, since the kinds of records that would be most useful for that purpose are likely
to be equally useful to the vessel owner himself - for example, records of fishing effort,
location and catch composition,

(4) Proper Definition of Optimal Vessel Type

Probably the single greatest cause of casualiies among government credit schemes for
fishing vessel development is inadequate analysis of the physical and economic wetting
within which the new boats will operate, There is a wmiversal ‘tendency to equate,
wneritically, "bigger" with "betier® and greater physicel catching power with better
economic performence when dealing with fishing vessels,

Unfortunately, neither generalization is necessarily true. The purpose of eny
fishing operation is, of course, to maximize the difference bhetween value of catch
and costs of operation (including amortization of the cost of the vessel and ite equipment ),
Jarger vessels, with more powerful engines and capable of using larger and more varied
types of gear, will usually caich more fish, What is less obvious is that such vessels
may impose unnecessarily high costs on a country in which capital is a very scarce and
expensive factor, while lsbour, even with a rezsonsble degree of gkill, is itypically cheap
and sbundant, In addition, even though the vessels may be locally built, the engines and
other specialiged gear required to make them into efficieni fishing wnits are certain to
impoge an additional demand for foreign exchange, The “cphimal™ vessel for a given type of
fishery must be designed with a careful eye on the sige and composition of the stocks to be
exploited and their location, and with due attention %o the effect of the new type of
equipment on traditional fishermen, For many fisheries; small boats using cheap outboard
or inboard engines amnd relatively large amouwnts of labour, are still the most efficient
wnits. .

The point to be emphasized im that a loan, grant, or subsidy scheme aimed al promoting
the use of a particular type of vessel gives it a wignificani advantage over all other
types, If the programme is worthwhile, it will have substantial snd perhaps permanent
effect on the structure of the fishing industry. It is vitally important that the right
kinds of vessels be selected for promotion, and that a careful economic smalysis justifying
that selection, together with a study of the impact of the new gear on existing fisheries,
be undertaken ag the first step in preparing the programme,

(5) Relatioh of Credit Programmes to Overall Development

I must take this opportunity +to hammer again at an old theme, Beat financing programmes
uvsually mean growth and change, not only in the equipment used, but in the average size of
landings, the location of primary markets, and the ultimate conmumer markets to be merved.
Azsuming that the proponent of the credit scheme has done his homework well, and can make
& good cage for improved efficiency and long-run profitability of the new vemsels, the
department of fisheries must make equally certain that the programme is integrated with other
elements of its development activities., A change of any real magnitude in the kind of
fishing effort exerted by the industry is almost certain 4o require sdditional investment
in landings, merketing facilities, docking and repair facilities, and similar adjuncts
of the fishing industry. Nothing is quite as sad as a suvccessful scheme Ffor promoting
additional catching facilities for which no adequate market or support facilities exist.

In general, the Bast African countries deserve high marke for their attention to this
broader view of fisheries development, The work now going on in all three Depariments
and in the UNDP project to expand fishing development on Lake Victoria are good axamples
of integrated plamming that ties increased production to appropriate scaling-up of
marketing and support capebility. Wewfoundland offers an sxcellent example of the congew
guences of an incomplete (and often politically motivated) programme in which loams end
grants were a principal element (Copes, 1969).
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In gummary, & losn proegra 1wtk speeding up the lnteodvetion of more sfficiend
fighing gear should be able Ho genersbe the meens of itz ouwn repeyment, bhus wmeebing its
obligation 4o the paiiopal sconomy and relessing borrowsd fwds for obher purposes. I
also implies that a credit programwme of this Sype ought to be seli-lerminabingg once a
sufTicient anuwmber of Fishermen have shilied over to the new vessels end gear and demons
atrated ite profltability, 1t should be posgible to finence both reilnvestment and further
axpangion through comventiopel powrces of fending. This would leave the govervment free
40 move abead in other plsky arsas of development,

Although the wording of +the discussion ghove implieg su econowy in which Fishing is
carried on by privebte operators or cooperatives, the principles ave squally appliceble
te one in which govermment planning and direct ecovomic aetlvity eve wmore important. The
bagic idea ip the peame in either case,

5

Unlege investment in better Flshing vessels end technigues produces enough additional
owbput to recover all comts and yield a wet veburn, it is subbraciing from the produotive
potential of a soeclslist sconomy ne less than from one geared $o privete marlkets,

I% ghould be emphosiszed thot the argunsnt ebove is essentially o longwiterm one., If &
segment of fthe Tishing induebery can only be kept alive by coniinvous divest subsldles;
cranba, 0v Lovw=interest los it owester netlional resources and may end up by reducing
the overall strengih of the fishing indusiry 28 2 whole, There still remsins the yeal
poseibllity of vaing govermmend funds bto speed up the adopilon of new gear - always 2
mavier of concern in ap industry as draditionel and slow to chemge oz Tishing - but wiith
g defioite bermination date. The cost of such o programme wmay esasily be offset by the
additionzl tomags produced in o shordsy changeover periocd.

IT 4his gitustion e T b0 Tollow the Ugende approsch of providing
a direct grant, once and fop al to sach gv ed applicant rabher bhan the indirsct
subsidy of leoose credit or emcessively low interest rebes, Such o schems is sasier to
gvaprt, essier %o explain do figheramen, snd, above all, easier o wind up once the job ie
done. It also tends to encouvrsge rether then frighien off vrivete cepital, wud can
saslly be btied %o an agreemert thet gives the Deperbment of Plsheries dhe nscessayy conirol
over operstions and recowd-kesping.
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FISHERMEN, TRADERS AND COOPERATIVES

A.S, CBURU:

P, PROUDE:

C.Co TAIT:

JohAo CRUTCHFIELD:

Jo.S. MUMBAS

JoAo CRUTCHFIELD:

We must develop smome kind of system that permits classification
of the fishermen which will provide a basis for planning our
assistance, In the past, too often the fishermen have been
lumped together in one group and the assistance has been digtri-
buted to this wide grouwp without a clear specification of the
objectives one wanted to achieve with this assistance. We will
be Paced with two grouws of fishermen on Lake Victoria, namely
the industrial fishermen operating trawlers and the artisanal
fishermen, These two groups should not be mixed ftogether in
one when we are talking about fisheries development in the
future, Each grovp has its specific problems and must be
treated separately.

It is imperative to Imow your fishermen, to know their habiis,
where and how they live, how well they fish, how reliable they
are,and be on good terms with them sc that you can select the
right people., It is mo good having an application from a man
50 miles away and saying "let us give him a loan”, You must
know the man you are dealing with so that you are sure to pub
your limited resources in the righit baskets.

Over a period of seven years, fisheries training was undertalcen
on Lake Kariba in Zawbin. Fishermen were brought into training
courses lasting two weeks to one mombth., Notes were made om the
various qualities and sbilities., Out of these fishermen, two
were selected initially for an advanced course and given ingfruc-
$ion in running an outboard engine, wounbting their own nets,
etec., and they were subsequently given a loan for boat and equip-
ment worth approximetely & 500, These two fishermen were suc-
cepaeful in their operation and managed to repay their loans.
There is no reason why something similar counld not be done with
the introduction of larger Tishing boals on Lake Viectoria.

There should be a cloge link between any loan scheme and an
associated training scheme, Often, fishermen have been given
equipment which they had not the faintest idea of how to operate
properly,

The problem of the middleman taking a large part of the profils
from fish distribution cen probably best be solved by organizing
cooperatives, In the past, there have been some failures with
these cooperatives due to bad management, but I believe thatl,
with assistance from the Govermment in training cooperative
managers, this problem could be overcome,

The oredit schemes alone will not improve a situvabtion where the
middleman or somebody else has complete conbtrol of the markebing
facilities, Loan schemes will not remove the fishermen from the
dependency of this kind of combrol., VUhether cooperatives ave
the best way to do it might well be an open guestion, In Kenya
there ave two exbtreme situations, Lake Rudolf is a place ideally
suited for a cooperative, where the fimh can be markebed withoul
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much competition. The sxperience on Leke Vieloria, where you
have gulte an active compelbition and wheve fish landings apre more
seabterad, wes that the coopergtive meant an additional cost for
the fighermen for which they Telt they got very 1little in return.
One may, in the same counbry, find hoth these exbreme casesy in
one case the cooperative ie well adapbed to it and, in the othew,
the cooperative vepresewnts an additional expense for the fisher-
MmeNL,

A covperstive will not suwsceed wnless the flsherman iu some way
iz obliged o deliver his cabch through the cooperative. In e
place where the Pisheries Deparvimewt has full sorbrol over the
fighermen, there will be little difficulty in beving the fisher-
man sell his eabtch theough the cooperative, One such cooperative
in Fenya had mede a saving of £ 5 000 and this was kept in a
badglk, We advised them to spend this money on bigger fishing
boats and to lend these boats out to the members of the cooperaw
tive. This hes worked very well and some of the members have
pub uwp sz much as half the cost of the boat as their conbrie
bubion. This success wes only possible because of the cenbra-
lized markebing of the fish. On the cocast, the cooperative
opened 1w e bark sccownt for each fishermen and pub 10 percent
of his sarnings in this account, In this way, individusl seving
was encouraged.

In an eres where the fishermen land thelr cateh at the sawme
place and sell 1t ot the mawe market, the problem of providing
loan schemes iz much feoilitatbed becsuse it ism possible bo dake
part of the fishermen's cabch as a repayment of the loan., This
gituation exisbs in Leke Waivashs. On Lake Victoris, howsvers
where there has been a traditional fishery for o long time and
the landing places are scgbbtersd arvound the coast, it is
exbremely difficult +to assure a proper conbrol of loan schemes,
It will, for example, be very difficult to comvince a [isherman
that he should lawd his cabteh in Porbt Tictoria i he kunows thal
he can obbtain better prices for it in Jinja. In & loan scheme
it is, therefore, necessary to ilubroduse an element of compule
sion, that the fishermen must lard their fish at s certain
place, In Kenve we have stayrbted with fitting in betier favie
lities for hendling figh at certasin landings, bub if the
fishermen are not in some way compelled to mayket thelr fish

@b thesme Facilibties, we might find thet they are wder—ulilised
aud will not justify the investmewmt., The fishermen might want
to market hig Tish in the old uwnbyglendec way awd any improvement
will be iapossible,

Thiz seewms like g contradiction. If the new Facilitlies give

the fighermen some advawnbagés, you do not have to compel them

Yo ubilisze the facilities, If you have o cowpel them to do

i% they you ave in a very different sibtustion, and it seems

like sowmebody wede the mistske in the desision of what btype of
facilities were regulred and where they should be placed. I
had the experience with these kinds of prejects that either 4id
worde and paid their wey or did pol work at sllsbub I do nob think
T would like to retrieve my mistakes by forcing the fishermen
4o wbilize the facilities because the facilities were not what
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the fisherman really wanted., I do mot believe that i% is
possible Yo use the compulaion techuigue in order 4o get a
cooperative to funotion. On Lake Rudolf there has been a
clear demonstration that the cost of an operating cooperative
is more than weighed by the rebturm to the fishermen in that
area. If that is wot the cese;, and you restrict the Tishermen
to sell only %o the cooperative, then you achieve only ons
thing; you oreate a whole new sebt of very efficient African
fish traders whe will take the fish arcund the cooperative in
spite of the prohibition., Agein, it either pays ite way in
retwn to the fishermen ox it does nolt and, if it does neot,
then 1o try te force all the Fish merkebing indo the cooperaw
tive is going %o lead to econvmic waste,

A fimheries cooperaiive with lamding Tacilities was esbablished
in Port Victoria. The cooperative had an insulated ven that
could traunsport the fish from Port Vichtoria to the more populous
areas arouwnd Kisumw., The fish sirived in a very Tresh condilion
and, after the initisl scepbticism, the customers started to
prefer the fish thet was brouvght from Port Vicboria. However,
the middlemen did not like this development and created prob-
lemg for the cooperstive, In the future we muzst evsure that
somehow the middlemen are brought into the zcheme so that one
gets their cooperation,

I do not know whether amy of us propose an altermative to the
large number of fish desleys that opevate arouwnd Lake Victoria,
There iz a real donger in underesbimating the efficiency with
which these dealers move large guantities of fish to swply a
lot of people in a very svbstantial ares, The problem on loke
Victoria is part of a lavger issus, BEven though the caitéhing
wite on Lake Victoria are rather small and the production per
it is also small, the fishing trade iltself is fairly effi-
cient and highly sophisticated, =nd T would be very veluctaunt
t0 see a vessel Tinancing scheme tied vp with restrictioms that
prevent the figh going %o places where it would Felch the
highest prices for the Tishermen and for the counbry as well.

1 think that one of the ressoms for the success of the fishery
development on Leke Victoria has been the wey in which the
traders were able to sell differemt species of fish prepared
in different ways on mavkels where they were most needed,
Haybe more improvements could be lntroduced, not by forcing
these figh dealers, but by offering them @ beltier alternative
in the form of, Ffor example, more centraliged lamnding,

in many countries the fishermen'sm cooperatives provide real
benefits for the fishermen in the Torm of reduced prices in
engines, Tishing gear arnd even clothes and shoes, This is
possible by bulk purcheses throvgh the fisheries coopersbives,
Unless the ocooperative is able to give the fishermen special
advantages, I think it is hopeless to txy 40 organise them
into cooperatives,.
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Joh« CRUTCHFIELD: There are a couple of ressoms for the rather limited success
of coopervatives in fishery, One is to do with the attitude of
government agenvies that are in business %o form cooperatives,
and the success of lthese agencies is measuwred in how many
cooperatives they are able to start, regardless of whether they
are needed or nob., In some cases, fisheries ocooperatives were
formed because somebody said "we have not done enovgh in the
field of Tishery so let we stari wp some coopexatives®,

The second peint iz that sccess to Lake Vietoriz in most areas
iz very good and the concentration of population within short
distances of the lake shore is very heavy, and anybody that ham
vigited the ghoxe landings will agree that there is vigorous
demand for fisgk in most of the Leke Victoria area, TYou are not
witnesging & monovpolistic problem of the type that is o seprious
ot the coasi. The cooperative is often an expensive and diffi-
cult type of businesms ‘o maintein, reguiring good management and
8 high degree of persomal loyalty among ite members, and these
ars very severe requirements,

1 have never bheen convinced thal zocieties of people that did
not koow how to operate fishing boats will do better than indie
viduals whe do not know how to operate boats, If the people
involved are efficient and hard-working fishermen, I thimk they
will work well within the society and also as individuwals. IF
they are inefiicient and dishonest and il they are not able to
judge the effectiveness of the boats and equipment available to
themy you will not change that very much by organizing them
inteo societiew,

LOAK OH SUBSIDY

A.5, QBURU: When studying loan schemes that have failed, one often discevers
that this ls often dus Ho lack of understanding of whal the loan
scheme is intomded to do, One might have cases where the loan
poheme itself has been a failure, but it has oreated s¢ much
interest and it hap demomstrated possibilities which has
attracted capital from different sowrces,; and the total result
has been development of Tishery. This whole agspect must be
taken inftoe consideration when juwdging the success of lcan schemes,
The leoan schemes might be congidered es & direct combribution to
the industry rather than intended to create a revolving fund.

In Kenye, I have had personal cxperience of new boats being
introduced without o prior testing of the life expectancy of
the boat. I was, myself, involved in such a case with a
rrivaie Lishing boat which turned out to be a failure, Too
offten it is the government that has to carry the responsibility
in such cases., Privaite indvetry often looks on the government
gervices a8 an imstitution to test thelr new products and
expects tThat the govermment will bear all the costs of making
these experimenis, Uhen failure then comes, the government
receives all the blame, I thimk that in the future, if private
industry is interesied in introducing a new type of boat, it
should be requested to bear part of the costs of the experimen-
ting, rather then piling it all wp on the govermment, Another
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experience from loan schemes ig that one should not imtroduse a
new type of boat without a similariniroduction of a more effi=
cient geayr., The new boat will be more ezpensive than the itradie-
tional craft, and the fishermap will not be able o pay the
increased expense wnless he has, &t the pame time, wore efficient
gear, Introduction of new boat types should, therefors, be
couwpled with improving the efficiency of the fishing gear, In
the gillnet fishery on Lake Victoriaz, it will be very difficult
to couvince the fisherman to iwwest in a new type of boat if he
ig continuing to use the present type of gear.

One problem we run inbo when trying to provide bebter bozis and
equipment fopr ithe fisherman iz that the Tishermen himself really
cannot afford to put wp the monsy reguired for the purchase of
thesge items, Often, it is the richer people that will buy aew
boats and gear,

It is also important that equipment, boails or gear ave well tried
out by the Tisheries depariments before they are passed on o the
fishermen through & loan mcheme, TYou will have ceses where the
fighermen come back afier s short time with their bosls and say
that they will mot combinue to pay the loan because the boat has
been damaged.

There is often a tendency to regard Tinsveing from outside %he
fishing community as something undesirable. I capnet see anye
thing wrong in getting imvesiors that have earned money on road
transport or other business investing their monsy on new boals
as long as thisg does rot extend to an undue comirol over the
fighermanis life, The expsuding of the fizhery by financing
from souprces other than the fighery is something $0 be welcomed,

Uganda has had 2 pelatively long experience with both loan
schemes and subsidies for fishermen, The problem we eoxperienced
with the loan schemes was that it is difficult <o comiral the
fishermen and to assuwre a regular payment from him, You give
him a loany, he goes fighing and you might not meet him agailn,

He might not be wmwilling o repay the loan, but there ave also
mayy other things he would like %o use his money for, He would
like to build a houvse, take the kids o school or have a seconrd
wife, Due to these difficulties, we have given wp the loan
scheme approsch and we have gome over o a gubsidy scheme which
ig purely and simply an incentive, The problem then ig that the
funds are cowntinuously drained and some sort of vemedy has to be
created to compensate for this,

We have had a couple of cases where the canoe sud [ishing gear
that have been granbed heve simply diseppesred and alse the figher=
man that owned it has disappesred. Bub, apart from thal, our
experience has been good,

"It is clear that as your unit of operation becomés bigger it im

eamier to comtrol losnm, For the canve Iisherman, bowsver, it
iz difficult to administer the loanz partly because he has not
swficient secuwrities, Suppose the fisherman wes not paying
back, you would 8o ard try to seize some of his catile, bub
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you would find he had sold off most of it or the animals had
died of some dizease, He might have put security in his houBe,
but by the time you come and waunt o seize, it is halfway to
falling dowm.

I think this iz en illustration of & case where there is no
gingle answer 1o a specific guestion., From my own personal
experience in Uganda, providing siraight-out gramts will cost
yow no more, and may cost you substentially less, if you are
prepared to terminate it once you have made your point, that
the gear will make money and that it is a good workable propo-
gition for fighing.

However, it seems thalt the proposed trawler project for Lake
Victoria will have to prove itself ag a profitable venture
without subsidy, If this camnot be dome then you are in deep
trovble,

Ag a Tield officery I was once iuvolved with revolving fund
loan schemes for imboard engines, new boaits and new Fishing
gear; otc, DBvenbtually, we ran out of funds and the money had
to be written off because the fishermen would not pay back, bub
I believe the impact thess projects hed on the fishery develop=
ment resulted in o tremendous surge from the private sector in
further mechanization, The dealers brought in the new types of
fighing gear at prices in reach of the fishermen, and the public
was assured of a more vegular fish supply, The total amount of
money that was invested in cach development by the Fisheries
Department was aboulb U.S.8 25 000, which is a fairly small
amount of money, taking into consideration the following
developmentt and the increases in the total catches of fish,

This example, I think, demonsirates a case where an initial
subgidy or oubtright grant was justified, that is, provided you
know beforehand that the type of gear, engine or boat you intro=-
duce will lead %o increased catches and increased revenue for
the fishermen, Bxtension work is fine if yow know what to
extend, but if the type of hoat or the type of gear you intro-
duced had not been the right ones for the local conditions, you
might have ended up with U.S.$ 25 000 spemt without having any-
thing to show for it.

I kunow of sevepral cases where loan schemes failed because it

was impossible Yo combrol the landings of the fishermen and
thereby asswre g regular repayment of the loans, If the fisher—
man knows thal he can get a better price by landing on the open
beach or even melling hizm catch to other boats at sea, he will
do mo, whatever measures are takem to try to force him to land
at & cerbtain poinb. This is one of the reasons that small boat
mechenization gchemes are so difficult 4o manage,and maybe a

" better formula is to give oulright subsidy to selected fisher=

men Tor buying new equipment and boats,
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In Uganda, the subsidy schemes have succeeded in providing new
boats and outboard engines axnd new gear for the fishermen and,
even though this has been done by using taxpayers® monay, I
think the result has justified the expense. The success of the
scheme can be measured by the large number of applicaunis for
new boats and engines.

When you reach the poimt where yon have started the snowball
rolling and you bhave & svbstaunbially higher number of well
qualified applicambte than your funds allow fomr, then I think
there is an indication that it is time to mtop the subsidy
scheme,

In Kenyay, we have experienced thai fisheries loan schemes have,
in general; been more succeszful than loan schewes in obher
areas of the ecomony. In spite of the inheremt difficulity in
obtaining payments from a fisherman, there have been fewer
cages of defaulds in payments in fisheries loan schemes than
in sgriculbtural loan schemes,

On Lake Naivasha the income of the {ishermen has been quite
good, and most of them have been able 4o repay their loans,
However, we find that the earnings {rom the fishery are often
invested in aress oubtride the fishing ivdustzy zuch a8 aew
houvses, shops, =tc. In this way, the fishing industry is
drained for capital which should have been uiilized to purchase
better boats and better equipment.

I find it frightening that some of your cowntyies bave borrowed
the worst type of agriculiural subsidy schemes from the U.S.b.
Agricultupral subsidies are likely %o be large sunough in coverage
and $o involve a sufficiently large muvber of people $hat once
they are established they ave extremely difficult 4o get rid of,
We are still subsidizing in my sounbry crops already in surplus
swpply that cost us milliong of dollary to store, Subsidies of
thie sort are far less justified them the type of subsidies you
normzlly find in fisheries, I have no other explanztion for
this other than that once a large number of people become
involved, the political abiraction of doing this becomes very
great and hard to getrid of,

4 point which has come up repeatedly in the discussion is the
mere fact that a loan scheme or subsidy scheme imvolves, for a
shorter or intermediate length of time, non-recoversble cash
outlay by govermments, This means a respongibility on the
govermment s side in picking which of the several ways you cam
obtain the broader socizl gain, and there is no justification
for using an inefficient way of doing it when & more efficienmt
one with better econemic analysis can be selected.
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INTRODUCTION

Fighing in East Africa ham, for 2 long time, been an imporiteni cccupsbtion of the
pecple living in the coastal and lake-shore areas. It has, howsver, been a simple opora—
tion, carried out in rdimenmtary rafts; log-hoats sud dugoul conces of verious kinmds. The
fisbing has been mainly of a svbsistence pature;, amd comsumption has been resiricted to the
coastal and lake-shore areas. Fishing activities have, at moat times, been parit-time, and
levels of investment in fishing vessels have been very low. Recent developments in the
fighing indusiry, howsver, have changed the pattern of conmumption and the scale of opera-
tion, amd fishermen now meed %o equip themselves with a different type of vessel,

FISHING BOAT DEVELOPMENT

(1) "Traditional vessels

Fishing boats used in East Africa have, for & very long time, ranged from rafis %o
canoes of various types. Dugout canoes of up 40 27 m in length have been recorded, although
it is probable that these large cances were only used in warfare, while those of up %0 9 n
in length were used mainly for fishing. These vessels were propelled by paddles or long
poles, and their operations were limited %o the inshore waiers, since they were unsieble
ard not capable of withstanding severe sicrms. The cosi of those cances was ogtimated ab
only about EA Sh. 300-500, Dugout canoes; howsver, were of long 1life which fuvrither
reduced the amount of monsy involved in the initial invesitment, No loan system existed to
erable fishermen to acquire boats, but, in many cases, the entivre amount of womey for the
purchase of wsuch boats did nol necessarily have to be in cash, as this could be off-set by
other itews such ag food in lieu of cash, or the sharing of the oatch bebtween the beowbe
builder and the canoe owner, when the boat had siarfted operating.

(2) The Sesse canoe

As fishing spread to the open waters of lakem, & more stable typs of vessel was
required, The first stages in the modification of these traditional dugout cances was
the introduction of the Sesse-type canoce, which, in ite original form, wa2s made up of Touw
plavks, attached o the rvdimeniary keel of = traditionsl camos., Agein, these wevre vory
cheap boats, the festenings being wade of raifia palm; and the lzbour for building them
not necessarily having to be paid for in oash, These conocos weve of greater mhubility
and carried a larger catch than the traditional dugout capoo which, btherefore, encouragod
wider Lishing activities by the fishermen.

{3) Introduction of mew fishing gear aud outboerd nmotors

With the coming into exlstence of the Pisheries Deparimemt, the technical off=shovt
of the then Geme and Fisheries Departmemt, new types of fishing geer were iubtroducsd in
the form of flax gillnets, which were followsd by nylon gillueis at a later date. This
innovation encouraged greater exploitatior of Tishery repowrces in various lake regious.
As communications opened up more distent sreas of lakes, now markeds were established
and extended fishing activities were stimulated, However, the inshore waters of lakes
eppeared to be in imwediate danger of depletion, and the Sesme~iype comces were slightly
modified in order that they should be able t¢ breve the more distenmt wobers,

A% this timey, outboard motors were inmbrodused ami it was discovered that the Sosme
conoe was oasily adaplable for mechanization; this only required the cubting off of ome
of the pointed ends of the canve to form a tremsonm, owide which cowld be installod ths
outborxd motor,
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In recent vears ‘%o"sza prenta in Hegt Afvice have ingressed the uwhan populations,
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Heplocheomis and Bagrus remein untapped dn ofishore welers, “ﬂw»@’?m‘@ in oxder to

& B¢ Lishery LeROUrcas, Lt lo eseewdial that e mow type of fishing vessel and
2 *zmmmwuama L..:w*m of Pishing gear are brovght into opsrabion. The most fithing
of vesgel would, therefore;, meem %o be the small dravier in the size range of 12-16m
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, m.u.ew skille from thely ferelathers. They lwok edequate eguivesnt and are not
b0 the mancenvron reguired in the cungizuction of larger boats, They alse heve o
ehe lack of knowledge regamding the lngtelistlon of ivbosrd euglines., However, 1%

A aa—m shat in goms vilaces in Eaeb Africe there ape the begimmings of formal

The Pisheries ‘.L‘w"a,iu'mg Institute of Ugends, for instemce, runs
a,::a Ir:scmzmmdj.,ng cw&mm@ay course whore shodonts are giveon prelimivary training ip
wtion of boaty of up o 9 m in length, pows with inbeerd motors of bebwson
T4 e I would appsay h ot such o group of beathuilders could adapt itoslf %o
cnsbruetion of considapably lovaer beaitt.

The other problem lles iu the treining of simple fivhermen $o operate thome more
: cated veswels, Thay would have 4o ba itrained in the hendling of the boais and

ahles
she operetion of wew fishing gesy o8 well 28 other desh machivery. fhore facilities
aleo have o he wé deo amm as oold voons, loe plonts, obe., 0 allow for the
b g of lavger quantitien of fish $hat would be lenfed.
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UAERTALS FOR BOATHUILDING

Yhile on this subject, 3% im importozt Ho cornpider momz other aspsets that are
involved in the production of these fishing boats, and ove of thess concerns beoolthuilding
maherials, While mmaller boats bave been swecessivlly comsitructed from timber, the
building of larger boats creates problems ln that high-guallty binber would be regnired,
vwiaich would last for e sufficiemtly long period of $ime in order o repey the Luwesbmond
involved, In East Africn, the best type of +timber fov these itraviers would be Hovule
{Chlorophore excelsa). However, this typo of timber is very beavy apd this might pove o
problem in building the larger boals, apart from the fact that this parbicular timber ia
videly weed in the memmfacture of high-oless lurniture which would make the cost of cach
boat somewhat prohibitive, Ixperiments are being carried out with olher types of Himber,
guch 28 Mulule (Cheysophyllum perpulchrun) ond Muninge (Pherccorpus ansolemsis)e and
merious consideration is being given %o the uge of pressure-inpregnnted timbey bub so fap
no gonclusive resulis have bean obbsimesd. Az the peopuletions of Fagt Alvice sre growing
and settlements are rapidly encroaching upon the foresis, the fwiwre of Domlte sensbrvoied
from timber would not, therefore, appear io ba very brighd.

It is for this reoason that we wust look fo altermative sowrees of malerisls for
construciion of these boats; amd 4wo possibilities come lmmedistely to mind: Ffibweglass
and ferro-cement. Fibreglass has the advanbage that, if propsvly mainiained, a beat made
of +this meteriel will last alwmost fovever. Howsver, at the resent moment no beatbuildeps
in the Easi African vegion have the skill b2 copstruel cuch fibrogless boabs which would
reguire intensive training before the boats sowld be comstrucbed. The mein disadvenbege
of fibreglass boats is that the materials wonld inveriebly have 4o be lmpowbed Trom overe
seasy which would raise the cost of sach bozt beyord the reach of most Fishermen.

Boats constructed from ferro-cement would appeer 4o offer & hetbor altermaiive, since
cemept 1m loczlly available within Eagt Africs and i would omly be the veinforcing
materials that would have %o be lmported. Ferro~cemont bewbs, like dhose made of Dikwaglass,
sloo have the dissdvantages of being compleodely new 4o Bast Afvics, and bowtbuilders would
need to be epecifically btreined in this type of commdruction.

FLHANCE

A discusgion of new types of boats and the exploitaticn of Tishery resourees in the
ELr

edghties would be incomplete withouwt an emmination of the sources of Jirence %o enable
Fighermen Yo acguire these new boabs,

Ae wantlioned emrlier, the Bast African Pisghermen is an indeperdend pevson, whe hae
bought his own Dishlag wvessel ot very lovw copt and who, In most capes, hes not hed do
vaine the fvil owcant of the oot of the vessel dimeoll, Sush bembte howve been entlmnied
o cogt betwsen BA She 300 and BA She 500, The new Tishing trawlors would be in the wice
venge of B4 $he 80 000 to BA Sh. 100 000 each, excluding the fishinmg gemr %o hHe wwed ouel
boats, At the present tims, 1% would eppesr that no single fishsrmam in the et ifrican
region could produce sufficient ocash bo ccounire such an oxpansiva type of bowt.

'

Dus to the faet thet fishing in Bagt Afvica bas been o moi-tlme ecoupatior Lar oo
lomg, it hae been diffiownlt bo sssess the acbtval incwws of Tishermen over & period of
one yeax, This hos mude it alwmost impossible for fishermen to satebllsh o regular invosme
for themselves, thus ensbling s fimsmcial crganization o tveat them ap credlt=wwbhy. It
imy therefore; ilmportent that nsw systems of linsmecing fishermen be luvestlgated, by whieh
logne or oredit Tacilitios could be extended o fishermom o allow them b0 soguire the
pecessary fvnds Yo purchase those lerger bonis,
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It should also be realized that most of these Tishermen are simple pecple; who lack
a knowledge of business administration. Experience in some East Africen coumbries has
showo that where credit facilities bave heen extended te fishermen, they have failed to
repay the loans, not necessarily becauvse their fishing bueinesses could not provide
sufficient cash for the repayments bul simply becsuse such businesses have been badly
sdministered, and any profit obteined used for their personal satisfaction.

One poseibility of enabling st least a few progressive fisherwen to own the larger
types of boals would be through a #ubsidy scheme such as that operated in Uganda, where
a Tisherman is assisted with a subsidy 4o the exbent of ome third of the total cost of
the boaty to enable him 40 acguire an improved vessel,



v1/2

SENITAR FOR FISHEERIES OFFICERR
PAO/SWEDISH TRATWING CENTRE OF SMALL FISHING BOAT DESIGN AWD CONSTRUGTION
Entebbe, Ugands, 22-27 Pebruary 1971

Session VI FUTURE DEVELOPMENT
Paper VI/2

Problems of mechanising fisheries
in Eost Africon lakes

by
FeBol, JACKSON

FOOD AND AGRICULTURE ORCGAWIZATICN O THE UNITHD WATIONS; Reme, 1972






vi/2

The need for constructing larger fishing boats, as exemplified by the existence of
this Training Cenire, carried with it many implicatioms, not least of which is the recog-
nition of the necessity for larger boats and more efficient metheds of fishing than have
been carried om in the past. It implies almost a revolution, with problems inevitable with
all indvstrial revolutions. The Industrial Revolution which took place in Europe 1 50 years
ago brought with it problems, both human and social in the moving of large sectors of +the
populations from rural to urban areas, and technical in devising the new machinery and
methods needed for the new era, In the same way, a fishing revolution, in the catching
of Tish by mechanigzed metheds, will bring both social and technical problems with ite

In the past, while several methods of fishing have been used in African fresh waters,
only three to date have been of real commercial importance in most areas, These are gill—
netting, longlining and beach seining, and of these gillnetting is, in Africen lakes in
general, by far the most imporitant, accounting for more ithan 90 percent of the calch value,
This is despite the Tact that, unlike longlining and seining, which are much older methods,
being for example already in existence on Leke Malawi (Nyaszas when Livingstone first saw
the Leke in 1859, gillnetting was first introduced into Africa as recently as 1905
(Jackson, 1971). Gillnetting is a simple method of fishing, easy to learn and regquiring
only a smell invesiment in equipment and gear. On ths other hend, mechanigzed fishing
(which may be defined as fishing where the gear is hauled by powered winch instead of by
hand) is costly, requiring a large investment in boats and larding facilities amd is much
more difficult to learn,

Because of ite simplicity it bas been possible for very large mumbers of people %o
establish themselves in the trade of fishing using gillnets, seinss and longlimes, Thus
on many lakes, Loke Victoria for example, there are fishing villages or fish landing
beaches being used at very short intervals, there being often only & few miles between
each along the lake shorelines,

To discuss the advantages and disadvantages of these methods, it can first of all be
said that advantages are quite considerable, Thie is due %o the cheapness and simplicity
of the gear, and which concerns us more at this Boaitbuilding Cenlre, the inherent advanitages
of simple cance-type fishing vessels, The two great advenmbages of native canoss are the
low first cost amd their ability to be beached on landing. This facility makes for
numerous small landings simply on the beach, these needing no costly capital construction
such as wharves or jetties, Even access roads are not essenitial, as the catch, either
fresh or dried; cen be transporited by head-load or bicycle, Such small—scale CampH, ae
mentioned above, repeat themselves innmumerably seround the shoreline of many lakes, and
their simplicity militates against mechanized craft entering the gillnet fishery, To haul
gillnets by powered drum means much greater capital cost of vessel amd facilities; 4o
ensure profitability the catch must be high, requiring a large vessel which in turn
requires the large cost of a jetty to lie alongmide, a cold store to preserve the large catch
until sold or processed, and a good access road to enable trucks to bring in supplies and
transport the catch, It is very probable that the mechanised gillnetier cammot profitably
compete againgt the cances., Thue, because of the low esitablishment cost the gmlmt/lmw
lim/ca.noe fishing technigue provides & livelibood for many thousands of otherwise perhaps
unemployed people, an advantage which, for economic reesons if no other, is unlikely to
be eliminated by large mechanized gillmetiers. From a marketing point of view, the system
also has its advantages insofar as the widely scattered poinis of landing greatly facili-
tate the distribution of the catches to consumers in the neighbouring himterlend withoud
the necessity for elaborate and costly roed systems, with garages, refueling points for
vehicles, bridges, elc.

It has been said above that a mechanized gillmetter cammot profitably compete against
the cances and when the above additiomal advantages of a canoe fishery are considered, one
mey be tempted to wonder whether it is in fact necessery at all to change such an appapently
satisfactory system. However, the system has its disadvantages &8 well, Gillnetting isby
and large an inefficient method of fishing, in uvsing much wmenpower for low retuwrns. It im



vi/2 -2 e

epgentially an inshore, sheliered water method and because of this it mey raise the thread
of over-Tighing of certain species, perticularly Tilapia, becsuse it often itekes place nsar
narsery grounds., Above all it cammot, in bodies of waler of any size or depth, yield by
itmelf the total harvest of which the water is capable. The canoes are not seaworthy encugh,
do not go out far enough, and do not bring back big enough catches, Beach seining, oo, is®
at once ineffiecient in exploiting only the immediate shoreline area and at the zame time
very likely detrimental 4o a Tilapia fishery, almost the most commercially wvaluable of all
fisheries of the region., Tilapie is an inshore fish with an elaborate breeding behaviour,
waing courtship displays and the construction of often elaborate neste in which o rear the
young in the early stages. A4 seine wet may interfers with this process by dregging over
awl flattening out mests, inlerfering with pre~breeding courtship behaviour and teking
brooding females with eggs and fry in the mouth, There is considerable evidence that any
reducktion in beach seining, such as caused in the lest decade inm meny African lakes due to
unprecedentedly high rises in lake lewvel; flooding the seins beaches, has proved beneficial
to the Tilapia fishery., PFor these reagons it is desirable to inmbroduce mechanized fishing
using larger boats, but the difficulties that the mechanigzed fishery is up ageinst, perti-
eularly in the early stages as oublined above, must be clearly understood if the venbure

is t0 be a success,

While the mechaniged gillnetter cannot, as previously mentioned, profitably compete
ageingt the canoes; a twawler or purse seiner can compete, This is because it will in o
short time, and from further away, greatly excecd the catch of 2 large number of cances
whose gillnets require sets of approximeiely 14 houwrs to bring in very much smaller cabches,
In other words, the present wetheds of Tishing do wet yield very much per man-year, One
canoe with a crew of three men will catch, om the averags, sbout 6 toms of Fish per year,
Compared with modern fishing methods this is very little indeed. 4 modern fishing trawler,
for example, also with a crew of three men working on Lake Victoria, might easily catch the
same amount in & day, bubt considerations of the high cost of the vessel and shore installa~
tions apply. The vessel must be large, which in {turn, requires thebigh cost of a jetty bo
lie alongsidega cold store to preserve the large catch wntil sold or processed; and & good
access road to enable wheeled wehicles to bring in supplies and transport the catch. For
profitable operation, vessel size must be large enough to bring in & large cabch per unii
time of use.

Such considerations are critical on Lake Viectoria where long shore installations such
ag jettles; cold stores, ice plants, elc., are sl present entirely lacking, This prompied
the UNDP{SF)/FAO Lake Victoris Pisheries Research Project to calculate that the miniwum
gize of craft, more efficiently and economicelly to ecatoh a significantly larger amount of
fish than the present canoe fishery, is about 11=12 m in overall length with an insulated
nold of sbout 10 m3 to hold approximately 56 tons of fish at a time, Ideally, such &
vessel with a orew of four or five would cwich 6 tons of fish at an sverege of 300 WZ&@;@W
in 24 hours contimvous fishing, say 60 howrs practicel ses time, Using the date of Whiting
(1969), an average daily catch of 16 kg by one=sail power craft earrying 60 gillnsis
totalling 3 000 yd of hung lemgth in 20 hours practical sea time,it would take approximately
125 vances with a crew of 375 men 4o cetoh this gquantity of fish in the smame time, They
would, however, need no jebty and as 6 toms of fish can be handled by bicyele or head-load
at & 120~cance fishing camp in two and a half days, they would need no ice plant or cold
roocly OF NO access roads.

These criteria encourags the belief that, under prevailing conditions, the “next size
up¥ from the native canoe 18 o vessel 40 ©4 long, Hothing in between is economiecally
practicable in the first stages of a breakbthrough into mechanized fishing, Bub there are,
of course, other considerations, the most important of which is the need to incresse tly
the present calches to provide additional animal protein, bo distribute it more widely and
to inecrease its gquality. Por this reason fleets of sbout {5=-20 travliers as s ninimm are
envigaged as being economically viable wnits for Leke Vietoria, catching enowgh fish
{500 tons per aunum @ach) to justify the cost of erection of the presently non-ezisbend
shore-gide facilities essential for their use.
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The trauler of approximately 12 m in overall length which is being constructed at
this Centre follows very largely as a result of the sbove considerations. It is also the
regult of other considerations, some of them human,ice.;to do withthe crew to run her,and
$echnical in regard to the details of construction and equipment, Fromthe personnel side
it was negessary,as is usual in many developing counitries; that the vessel itself in general,
and its equipment and gear should be as simple as possible o operate in view of the present
lack of expertise in any field of mechanized fishing or of lavger vessel coustruction.
From the economic stamdpoint, capital costs should be kept as low as possible, From %he
technical viewpoint, it was desirable that such vessels, of which this may hopefully be
the prototype, could be construected locally in Africa, To import fishing vessels for a
mechanized fishery enterprise from well established boatyards overseas would have +the
disadvantages both of having to pay foreign currency for the vessels and to lose the
employment, job and skill opportunities that the establishment of local boatyards would
provide., Because such ships are to be built locally, similar considerations enjoined that
local materials be used as much as possible, This ruled out the use of glass reinforced
plagtic as a construction material since it would all have to be purchased overseas., The
present high cost of timber, due %o its relative scavcity and its increasing demand for
use in the building and furniture trades together with high incidence of dry rot, militated
against the use of this material, Because of these factors, ferre-cement was finally
decided upon as a building material due to the fact that both cement and sand are locally
available and much of the reinforcing metal work is also locally mamufactured, Other
papers deal with technical detailes of mamufactuwre of this type of wessel; let it
suffice to saythat with its very large hold, its simple winch amd genmtry-type gallows,such
a vessel as this holde oul every opportuniiy of providing the medium for the very desirable
breakthrough into mechanized fishing on a large scale in Africen lekes,
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TRAWLERS AND INFRASTRUCTURE

JohAs CRUICHFIELD: At this esrly sitege of development of the offshors Tishery on
Lake Victoria, it is desirable o lagy the growndwork for a
very close coopergition at every lewel among the thyee counitries
involved., For cxample, there seems 0 e a btremsndous advanbage
in having the right of a %rawler belonging 4o one of the
countries to land the catch in sny of the obher comndriesn,
There are good reasons 0 do zo = the market will fluctuvate and
there might be o stronger demend in omne cowntry than in ancther.
There are many advantages in rogarding the Lake as a whole for
production and wmarketing rezsous, but solutions to the problems
must be plammed for now,

S.N. SEMAKULA: There is generally a good cooperabion among the three Basi
African countries in thim field but there are gome instsnces
wnere the cooperabion could be bebter. A citizen from Ugenda
takes out one Hype of licence and a citigen from amother
country will have t¢ have a different typs of licence. When
we go fishing in Lake Vichoris, we do not know whers the
boundaries between Uganda, Kenyz and Tansenia are, and we heax
from time %¢ time zbout Tighting on the Lake between Kenyan
Tishermen and Ugendan or Tansanien Tighermen. Az Tar as L know,
there are no vvsirictiong regarding the landings. 4 Kenyen
Tishing boat way land its catoh in Ugenda end there should be
no restriciions regerding landings in eny of the cowntries,
Thig ghould only be directed by the {low of the market, If
necessary, it can be decided that the vessel pays a certain
landing charge for the Tacilities that are used. We might,
however, foresse problems when it comes to The establishment
of shore fecilities for the new develepment in & regional
project, Some decision will have to be taken on whepe ghove
facilities will be insialled, 2% least in the initial siage,
and here national pride will come inte play. IT each of the
three cowntries vemt the same facilities then we no longer
have any reglonal projects we may just as well have nabional
pProjecis,.

PyB.N, JACKSON: What ip roquired heve om lalke Tietoris ie sgome kind of commisgion
that meets regularly and discussen problems and tries to deegide
on & menagement policy that creates, as far as possible, uwniform
rules for the menagement of the lske. Such a commisaion to
deal with practical problems in the mansgement of the Leke does
not exigt at the moment, The Bast African Freshwaier Pigheries
Research Orgemigalbion is limited %o rvepearch smd ig thersfore
not the right medium,

N FUJINAMI: Has any estimaie been made on how mauy trawlers could operste
on Lake Victoria¥

P.BoN, JACKSON: The TDP/FA0 Lalke Viclorie Picherics Research Project in Entebbe
has made a very thorough inwvestigetion by biclogical suwrveys
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PoB.N, JACKSOH: end by trawling to @vy to egtablish the maximom soestainable
(continued) yield in Lake Vichorias. The stock assesement experts have
come to the conclusion thut o ceubtlous estimate is a doubling
of the present cabeh, The present celceh, sccopding to stati-
ptics provided by the three couwnitries srownmd the Leke, is
arownd 110 000 4 of which roughly 3 000 % are Hzplochromis,
Yomt of the increase in the cebeh will have to consist of
Ha ge but it would not be realisiic to expect a
subebantial increase by uwtiliging gillnets., It has been
clearly demonsirated that trawling is e very efficient method
for cetching this type of figh, Market investigation hes
indicated that a vether small part of this catech increase can
be sbsorbed in fresh form., However, our investigations showed
that there wes a greab deal of ish meal being imporied inte
the three countries for feeding chickems, cabtle, pigs, ete,
Approximetely 1 000 = 1 500 % of fizh meal ocould be essily
gold in Uganda alone, Thiz wesns spproximately T 500 % of
fresh fish to 1 ¢ of fish meal, 4 4045 £% trawler would
cebch spproximately 400 kg of fish per howr working 220 days
per year giving a totel of approxzimetely 500 + per year, If
we divide T 500 ¢ by 500 4 we cowe oubl with 15 bosits., The
speed of devélopment of the trewling fishery on Lake Victorias
will therefors be determined by the development of the market.

A.S. OBURU: Some thought should be given to the future mansgement of the
trawlers, If the imitial project shows success, private
investments will come in and might dominate the development,
while the fishermen maybe receives very little out of the
whole business. Uncontrolled privete development might also
lead to overfishing of the Lake,

PoBoW, JACKSONs I gulite agres thalt the development of the trawling industry on
Lake Victoris must be manegsd properly. If it is proven
profiteble, privete enterprise will come in and there might be
chase if the develooment is wot proverly combrolled, One thing
ig sure, it will be relatively eaey to scauirve dependable dats
on the operstion snd caiches of these trawlers since they will
be based in s few major ports arouwnd the Leke, Based on the
data aveilable, licensing regulations will have to be iwmbroduced
gooner or later to aveid the depletion of the Ffish stock,
Nobody can at the moment egbablish a weximum nwber of trawlers
thet ghould be permitied to fish in & certain area., These will,
to a large extent, depend on how efficient this trawler is in
catching fish, For one thing the sgige of the boat is not yet
determined and only after trying oubt various itypes will we be
able to determine which sise is more profitable, The training
of crews for the trawlers will be of uitwmost importance and,
foregeeing the development in this field, there are already
plans being wede for an extehsive Yrainipg scheme for trawler
fighermen, In fact, o migpion is arviving very socon %o look
inte this matbier and we are hoping that externsl financing can
be engured to finsnce the treining vessels and the reqguired
technical sssistance,
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In wont Tishing countries of the world; a lavge bulk of the
catch is brought ashors by a reletively small but efficlient
nunber of cpersiors, vwsing large type vessels, while the regt
of the cateh is contributed by & large number of smallier
fishermen. In eny fishery development one has to take both
groupe of people into consideration and, relerring to the
gitvation in Leke Victoria, I am sure alseo that need for
protein created by the increasing population mugt somehow

be brought inte the piciure, Thirty trawlers on Lake Victoria,
I am just teking = number, will employ no mere than 150 pecple
directly involved in fighing, and waybe 250 engaged on the
ghore, 'This iz a very small numbsr of wmeople in relation

to the total number of fishexrmen on Lake Vigtoris but the
contribution these people will make %o the supply of much
needed protein by landing thousends and thousends of tons of
fisgh is going to be very substantial,

The problem of providing infrastructure for new fishing fleetd
development has been menibioned by several pariticipanis, and I
would like to draw attention to the technology that is unsed

on the Pacific morthwest coast of the U.S.A. and Cansda.

Almos% all of the fishing fleet, which is comparable in sigze

o the swmall trewlers you are talking sbout-here, 18 sgerviced
from the type of Tloabting deck vhich in made out of concrede.
By floating dock I mimply mean s series-produced barge made of
ferro—=cement, Coustruction of such » barge involves basically
the same method as wap used for the 41=0% $rawler built here in
Entebbe, Thim is 2 much mores economic molution then constructing
jettien and is perfectly sabtisfactory for the size of Tishing
boat in question. This peseibility is certainly worth further
investigetion,

The ferro—cement floating barge is an interesting solution %o
the problem of Linding quays for the trawler flest. Althoush
we do not have & problem of tides, thers are long~term
fluctuations in the Leke, In 1961, lLoke Victoria and most
other lakes in the region decided %o zo up by ayowmd 12 £

and as a result all the old jetties made by dwyiving piles of
loge had to have an extre 6 or & 1 added on %o them, Good
floating docks might well be & very desirsble and ecomomical
method of dealing with this kind of problem, providing the
infrastructure is an important part of developing the nesw
fishery., TFor larger boats, jetiies will be required, Tou
cannot anchor & 40=F% boat off the beach and transport the fish
by camoe to the shore, This would be much too timep~conswning,
Shors facilities will often be of help to the [ishermen for a
long period of 4ime,; =nd it is = bit hard o reguest o mchene
like the one we are contemplaiing om Lake Viclhoria o repay
these sghore facilities over a period of, say,10 years. However,
in 10 years the boats might well be on the hottom of the ses bub
shore facilities might last for snother 100 years. Provieion
of shore facilities ls » field where Goverament participation
ghould come in strougly. )
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JoB. ENGSTROMs As a comment on Mo, Jeckson's statoment, I might explain how
A0 is currently evaluating harbour construeticn schemes in
Indis. ‘The team contrives to find out the most suitable loca—
tion Ffor the conwtructiom of harbours, wiiliszing a cost/ﬁen@fiﬁ
analysis., The benefit of the harbour scheme is the estimated
valus of the figh exported from this harbour and the fish con=
gumed by the consumers, In the caze of shrimp, this is the
export price; in the cese of fish locally comsumed, it is the
market price.

The costs are the direct cosis bo the country excluding texes,
and the evalustion iz done over a period of 20 o 30 years, with
a rate of interest of avound 6 percent. The schemes I have seen
Bo far have quite good returns on capital invested ranging from
30 0 50 percent, This is before the tangible benefits, like
employment, health, ebc., have been jzken into consideratiomn,

There must be & cloze coordinztlion between the harbour cong-
truction and development of the fishing fleet and the market.
If this is not done the benefit of the harbour will not accrue
ez Tast as it oonld have done,

INTERMEDIATE STEPS IW BOAT UEVELOFHENT

¢o GULBRANDSER From the pspers and the fellowing discussion, I have the im-
pression that there is general agreement on the one hand that
the canoe fishery will contimue to play an important role in
fighery in the next ten years., On the other hand, the new
development seems to be mostly represented by fairly large
traviers operating in the offshore waters of Leke Viectoris.
In the first case we have an invesiment of arownd sh. 1 000,
which may be increaped %o around sh, 4 000 if an outboard motor
iz weed, In the second case, we have an investment of sh. 150 000,
I would like %o asgk the participanis where they think
there might be am intermediate step between these two invesiment
levels, It is possible that en inboard-powered boat, fishing
with gillnets and represeniting an investment of sh., 15 000; could
profitably be employed in the fishery at Lake Victoria, or should
this alteypative be discarded and the conclusion be made that
there is no intermediate step for the fishing boat development
on Lake Victoria between the cance and the 4rawler in the
40 o 50~=f% range?

P.BoH, JACKBSON: I think there is room for an intermediate boat that would be a
lot cheaper than the {rawlers we have in mind at the moment.
Such 2 boat would not fish with the same gear and on the same
grovnds a8 the canoes, It will have to cateh more fish to cover
the increased expenses and it would have to operate offshore and
will need ghore facilities such as quays, cold storage, etc.

I do not think that = scheme consisting of, say, boats around
25 £t with an 3-15 hp engine, will justify the expenses of
ogtablishing these facilities, The trawlers; however, are
catching fish in sufficient gquantity =nd on & sufficient scale
%o justify expenses of the infrastructure, but, once the
facilities have been esbablished, there is no reason why they
should not also be ubtilized by smaller bosts and I then foreses
a development in smell boat fishing, operating on the same basis
ag. the trawlers,
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If a shore base for the trawlers wore esbtablirhed in Port Bell,
I am ceortsin this would stimulate investment iubo the fisbery
from people in the Kawpalae area snd they would probably ses a
developmeni of a variety of [ishing boaits, not only trawlers,
but alse gillnetters operating from this Pord,

Boats fishing with gillnete will have o operabe on inshore
fishing grounds, I cannot smee that such e boat will Fish for
Haplochromis in offshore walers. A mew fishing boat operabing
with gillnets will %herefore not come asm ap addition 4o the
canoe but more as & phasing=ont of the cenoe when the time hag
come %0 do 30, This ig probably going 40 bappen in ereas cloge
to the main cities where cost of labour will, weybe in the next
ten years, rise fto a level where it will make the present type
of canoe fighery wmprofitable,

As I mentioned befors; helf a century ago there were about

400 000 fishing vessels in Japan., Today there are still

almost the same number of fishing vessels, This is in epite

of the development toward bigger waits and high-sea Tishing
operation, The main reason ig that the men praciising Tishing
did not have any other opportumities for work., Over the lasi

10 yearas, howeve:r, the industry has absorbed a greaiter part of
the lazbour force mainly {rom agriculiture and fishery. Ten years
ago sbout 40 percent of the Jepanese population was engaged in
agriculture, including ficheries. Today, the percentage is

less than 20 perceni. This iz, howsver, only a recent develop=
mont and for a long %time the main problem of the Fisheries Agency
had been to protect the poor fishermen and it wes well kmown that
this was not an sconomic problem but mainly a social one,

Fifty years ago the fishing fleet consisied of a very amall

“eraft not much bigger than the cemoes that you are using oo

Lake Victoria, The first steps jtoward development were mechonis
zation with inboard engines, The furiher introdunction of moderm
eqguipment made it possible %o build lerger boats end it has lead
to today's big factory trawlers. A lot of thig developient was
due to support of the CGovermment, Capital hag been concenirated
and 30 percent of {the Japanese fishing fleet is owmed by a Jew
large companies, However, this development left a large nwmberp
of poor Tighermen., Unless the industry ie able %o absorbh the
large smount of labour in Bast Africa, you will have for a long
pericd the problem of the poor camoe figheymen, which is not
really an economic problem but mainly = social one,

I% must be remembered that there has already been a development
from the present type of canoe toward bigger cralt. Thig we
can see on the Kenya side of Lake Vicioria where the fishermen
ars now utiliszing bigger bogis, and their main problem is in
what way they can fit an inboard diesel engine ‘o these boats
to extend their radius of sction, Here we heve a natural
development which im supporied by the Pisheries Depzrtment.
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The Kenysun fishermemn are already now venturing oul in some open
water and setiting their gillnete oulside Hfawganun Island, They
are returning %o ghore and maybe picking wp the gillnets two or
three days later with the result that much of the fish has gone
votten., We have come across lots of caifish Tloating on the
surface, killed by the gillnets and so this is obviously a
wasteful mothod, This i an area whers a mechanized gillnetter
with orew accommodation to stay out for several days counld
operate, and there are also other places where an offszhore
gillnet fishery could be established,

The question of what will be the fvivre fishing vessel for Lake
Victoria should be kept open for one very good reason: bottom
trawling has been demonstrated to work but we mtill have %o
£ind out what fish can be caught in mid-~weier and mear the
purface, This work, I hope, will be carried on by the Fisheries
Project in Jinja if we have the anticipated extensmion of the
project. We cannot, therefore, at this stage, lay down what

iz going to be the ideal deck arrangement for a fishing boat

on Lake Vicioria., We may have 0 have combination vessels
which will make possible trawling and purse seining or trawling
and gillnetting.

Do you know anywhers else in the world whers such e combination
boat ig used for gillnetting and trawlingd

I believe on the great lakes in Camada a peculiar type of
combination gillnet%er/frawl@r wag utilized. However, I do
not think we should copy the deck layout of these boats

as they were designed to operaie in a different climate and
conditions,

Although we have many examples of combinmation trawler/purse
goiners, I do not lkmow about any caser where gillnetting and
trawling are done from the same boat,

Tn the coastal wabers of Florids smell inshore vessels around
30 £% are trawling for shrimp part of the yeasr and gillnetting
for the resgt, The mumber of these boats is very limited,

Gillnetters shounld have the wheelhouse aft so that the helma~
men have 2 clear view of the hauling operation and the hauling
ig carried out with the vessels going slowly ahead, Since the
ideal layout for a traswler is with the deckhouse forward and
clear working deck aft, it seems that it ig difficult o
achieve a satisfactory deck arrangement that will suit both
travling and gillnetting. The deck layout for a2 combination
of purse seining/%rawling ig sapier 1o achieve,
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From the discussion I think we cam draw the copelusion thot a
combination gillnetber/trawler dose not sesm to be s ressonzble
proposal for leke Victoria and that boats in the futwre will
be either 100 pervceni itrewlers, maybe with a pomsibility of
purse seining, or 100 percent gillneiters.

Can the past experience imdicsbe spprozingbtely what type of
improved gillnet hoat will be guitsble fTor Leke Victoris?
Experimental fishing hep been done with a 32«03 alwminimm
gillnetter from Canada fitted with a hydrauligally driven
drvm, What has the experience beern 80 Ffar with this boat?

The 32=f% aluminiuvm gillnetier wes intended for cetching
Heplochromis with gillneis, This did not work out well
because the Haplochromisg zot enbangled in the net and too
much time was wasted in clearing the nets when heauling. Bven
though the nets can be =et out very guickly, +the hauling
operation took a very long time, Lebter, trewling has proved
to be a more efiicient way of catohing Haplochromis,

The deck layeut of fthe 32-4% wmechanized gillnetter could be
improved, The hydraulic drum is rlaced too far aft and thers
is not enough working space between the drwm and the sitern of
the boat,

Pergonally, I do not think that sufficient ezxperience has been
gained with mechenised gillnetiers on Lake Victoris setting
long lengthes of net.

)

Even though the experience with the 32«0% mechanized gillnetter
has not been successful, are there any indications thet mechas
niged gillnetting could be profiteble on Leke TVictorie or on
any of the other Bast Africen lskssg?

Since the fish caught by gillpnets are mainly fownd in inshore
waters, I fear that » mechenized gillpedter will have o work
in competition with inshore cance fishermen, I dovbt werr much
that, on the cowt basiz, much mechanized gillnetiers would be
able to compete wilth canoe fighermen, baking inie accouvnt the
very high invesmtment needed for the bigger vessel snd the
mechaniged hauling squipment, .

I think this might be %rue for Lake Vichtoria bul for other
less exploited lakes in Best Afrvice they might work very well
indeed, However, competing on the same fishing grownds smd in
the same markets as the canoe Tishermen might cause social
problems,

The mechanized gillned fishing boat seems o rather big and
expensive crait. I8 there any possibility of Lringing this

boat within the fivauncisl grasp of the smell fishevmen?
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T do not think that this boat wes meant for-the individual
fishermans it would have %0 be run by cooperasitives or companies,

There ig no doubl that the gillmets whilized by the fishermen
here on Lake Victoria could be improved upon, These nets are
not very efficisnt.

It is my impression that the gillnets whilized by the fishermen
on Lake Victoria are falrly efficient and I do not think that
any expert on gillnetting would be able %o improve on the
congtruction and the hanging of the unets. I think that the
catches are very high in relation to the smount of fish -
available inm & certain ares.

I would like to tske Mr, Holuess down to the nearvest fish
lending and show him that there are obvious faulits in the
construction of the gillnets utilized. The weights for
example do not give an efficient hanging of the webbing,
These things definitely can be iwmproved upon, If ybu heng
your weights from 4 to 5 m apart you are bound ‘o have an
weven hanging snd therefore an inefficient net, On the
average, the nets sre not maintained very well, but this is
probably due b0 economis considerations. The nets are made
of wery fine twine and are therefore cheap; it might be more
economic to ume the net wntil 1t is worn out amd them replace
it with a new ome.

I think we must meke a distincition between the inshore gilinet
fighing and the type of gilinet fishing we are alking about
now, namely,; mechenized fishing in offshore waters where nets
ag long as 3 mi will have to be set and hauled., With this
type of advanced gear it will be necessary, for example, %o
replace stones with lead. These nets will also have to be
maintained properly. At the mowent the fishermen sre not
doing amy repeiring of their nets et all,  They set their
nets even when they ave full of gaps and holes,

The type of deck layout for gillnet fishing boats, as proposed
by Mr., Illugeson and My, Tailt, would undoubtedly be a grea$
otep forward from what is generally practised in this fishery.
Bven though it might seem radical, I believe that this deck
layout or something very similar will be used on future gillnet
fTisghing vessels, I believe that once we can get the right type
of vesmel here on Lake Victoria, it would be relatively easy

o demonstrate the possibilities such 2 boat has in offshore
gillnet fisghing,

What kind of compromise in the gemeral arrangément of gillnet
fishing boats will be necemsexy o make it possible to also
perform a general type of fishing?
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This is @ quostion which im difficult Yo =nswer without knowing
specifically what alternative {ishing gear would be uiiliged,
how much of the yoar ome would Tish with a different iype of
fishing gear, eic, It ims the opinion of Mr, Illugason and
myself that for Leke Victoria the ides of having e gillnet
fishing boat arranged also for other types of fishing chould
not be pursuved,

In the U.K. it im normal for a frawler of arowmd 40-45 £% to be
operated with a crew of 3 men.  I% would simply not be sconomi=
cal to have more people on hoard,

I think the level of palaries in Bast Afvice isg swch that it
allows us to have a ecrew of 5 men on board,

Tou can edither go in for & highly sophisticated operation with
as much mechanical or hydraulic equipment as possible and
thersby reducing the number of crews, or you can try to keep
the amount of mechanical equipment o a minimum and go, rather,
for more labeour—intensive methods, I think that we should
follow t0 & certain extent the second line in the trawler
development on Lake Victorisz, baving regavd to the couwntries’
need for higher employment.

Does the Fishery Research Unit in Jinjs have on its programme
B. project for experimenting with smaller fishing boats and
types of gear other than trawling and purse seining?

We have not done very mwch in this field since we have mainly
been working with exploratory fishing over the whole Lake area.
e have experimented with a two=-boat trawl, 2 cences fitled
with outboard meotors and this worked verxry woll vrovided that
the bottom wes swooth and the operators possessed the required
skill,

It is all very well to sey that in 1980 there is going 1o ve
on one side = canoe fishery and on the other mide & highly
developed trewl fishery. There must be room for some inter—
mediate development away from the present canoe fishery which
ig very restricted to inshore waters toward msomewhat bigger
boats and more sophigiicated gear., Pilot projecis should
determine what type of gear and what btype of boat this could
be,
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Appendix 1

Participants in Seminar for Pisheries O0{icers

(22 4o 27 February 1971)

KENYA

Holness,; A.P.J.

Assistant Director of Fisheries
Hinistry of Tourism end Wildlife
P.0, Box 241, Wairobi

Humba, J.3,

Figheries Officer

Ministry of Yourism and Wildlife
P,0, Box 12, Malindi

NIiGgERIA

Achobah, J.0,

Counterpart Boaitbuilder

Lake Kainji Remearch Project
¢/o UNDP

P.0, Box 2075

Lagos

ITorabim, Ali Haswen

Game and Fisheries Deparitment
Hinietry of Animal Hesources
P.0, Box 136

Fhartoum

Hanyike, B.S,

Senior Fisherieg Officer

Hinigbry of Animal Industry, Game
and Fisheries

P.0, Box 4, Bntebbhe

Makoro; J.%.

Figheries Officer

Ministry of Animal Indusiry, Game
and Fisheries

P.0, Box 274, Hasindi

OBSERVERS:

Baligeys, S.K.H,
tomba Merines and Contractors Lid., Ugande

Beach, D.D.

Weval Architect, Boating Industry Aasocn.
333 North Michigen Avenue

Chicage, Illincis 60601, U,8.4.

Oburn, A.8.

Fisheries Officer

Hinistry of Wourism and Wildlife
P.0. Boxm 1004, Kisum

Odere, W,

Dirsctor of Fisheriesg

Minigtry of Towrign and Wildlile
Po0. Box 247, ¥airobi

Male, MM,

Figheyies OfTicey

Minigtey of Aniwal Indusiry, Gome
end Flehorieg

P,0. Box 22, Kabale

Mukiibi, D,

Regional Pigheyies (fficer

Ministry of Avimal Indusiry, Game
snd Figheries

F.0, Box 589, Mapaka

Bivibonwohe, A,

Principal, Figherics Training Insiitute
Entebbe

Biterohwato, P,

Ferestry Dopeviment (Ugsnda)



Bjarnason; S.85.

Magtsr Boatbuilder
Figheries Training Cenire
P,0O, Box T2

Mangochi, Malawi

Crutchfield, Prof. Jo.A.
Department of Boonomics
University of Washington
Seattle, Washington 98105, U,5.4.

Engstrém, J.E.

Fighery Bconomics and Development Branch
Department of Fisheries

FAD, Rome, Italy

Fojinami, N,

Chief, Pishing Vessels Section
Fighery Industries Division
Depaptment of Fisgheries

FAO, Rome, Italy

Grainger, D.A,
Marshalle (E.A.) Limited
Nairobi, Kenya

Gulbrandsen, ¢¢

Fishing Vessels Section
Fighery Industries Divigion
Department of Pisheries
FAQ, Rome, Italy

Jackson, P.B.N,

Project Manager

Lake Vietoria FPisheries Research Project
Ps0, Box 343

Jinja, Ugands

Karim, A,
Gomba Merines and Contractors Litd,
Ugands,

Kibego, H.B,
Fisheries Training Ingtitute
Entebbe, Uganda

Lﬁayﬂy Je
Petters Ltd,, Hamble

U@ K@

Machumirwa, B,
Figheries Training Institute
Entebbe, Uganda

Manyagsi, W. Chris Paulus
Comba Marines and Contractors Lid,
Uganda,

Mehta, J.S,
Dalgety (U) Limited, Ugenda

Hagoda, Dr. L.
lMakerere University
Department of Foresitry
Kempala, Uganda

Plumptre, R.A.
Foresiry Department (Uganda)

Proude, P,

Fishing Gear and Methods Branch
Department of Fisheries

FAQ, Rome, Italy

ngbyg D.G’nLo

Perking Bngineg CGroup Limited
Peterborough

England

Semakula, S.N.

Chief Fisherieg Officer

Figheries Depariment

Ministry of Animsl Indusiry, Geme
and Pisheries

P.0, Box 4

Entebbe, Uganda

Stevenson, J.W.S.
Gomba Marines and Contractors Ltd,
Uganda,

Tait,; C.C.

Fishery Officer

Figheries Training Institute
P.0. Box 124

Entebbe, Uganda

Taylor, C.R.
Delta (V)
Uganda

Zakey; PF.L,
Fisheries Training Instibute
Entebbe, Ugands
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