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FISZERIES INDUSTRIES

Introduction

1. The problems 3isgo-inted with industrial development in fisheries differ in

4 number of ways from othar industries based on renewable na‘ural resouroces,

Je Fisherzes serolve , exnleoitation of o valr matorinl sourse wliich canaot be 3cen
with tue naked eye and thus cannot be as easily quantified as is poassible with trees,
livoatock, or field crops.

3. The oatching of fish s a hunting effort in comparison to the harvesting of
a land crop. Except for fish sc¢~cks whose habitat are in rivers, lakss and terri-
torial marine waters, the resviircs 18 available to any nation having tae skill,
caprtel, and ingenuity to explet it. However, fish stocks are not inexhaustible and
can bYe seriously lepleted unleu | roper management praotioes are appliel. This
aspect of common property in rere:. of fishery resources on the high seas, which
play au increasingly important i;»}s 7. - the world‘s prerent aund future fish supply,
complicates the tagk of ensurin. t: it cheir exploitation is in accordance with sound
biolozical s d economic criteria. {1 expample of what may happen in the absence of
adequite and sufficiently early . cun .»3! measurssa, is provided by the exploitation of
the Antarctic whale stocks, both 4~ rer-ards the present biological state of this re-
source and ithe economic situation fn:inz the important industry which was built ipon
it.

4. The raw material is hixkly perishable. The ocatching of fish must be
closaly coordinatcd with facilities [ .r prompt handling, preservation and distribution
into the bhands of tro coasumer or to pr-ovessors who will subjeot the raw material to
treatnent to furthor extend its atoruge Iife.

Ye liodern fishing has become ar increasingly technioal operation whioh utilizes
highly sorhisticated cquipneat and rea':.res that fishermen be much more skilled than
in th> pact, Also, a modern fishery ~tustry requires substantial capital investment
in equipment ard facilities to produce r.e raw material and for utilization.

Do In many arsas of the world fiw.ing is still looked upon as a lowly ococupa-
tion. lelatively large segients of populaticne are engaged in fishing using equip-
mant of a very primitive nature. These “isheries often are largely a subsistence
activ.ty wvhich, in most cases, are very inefficient and of low productivity. ¥hile
the output of such fisheries can be considerably increased by improving boats and
introducing simple but more effsotive fisLing gear and methods, it is difficult to
affect major davelopmont from such a base.

Te Govarnrents sometimes associat . he desire to improve the oonditions of a
very nxtensive subsistonce fishing population with the objective of developing a
productive and viablo fishing industry. As a consequence, considerable sums of money
can bo apent without obtaining the anticipated result. When consideration is being
given to the potential role of fisheries in industrial developu-nt, it is advizable to
ditferentiate batweon what may be a necessary and desirable sooial objective and wnat
is necessary to utilize available tisheries resources to maximum economic advantage in
an industrial sense.

Growth of Fisheries Induatries

4. The world fish catch has increased by about three—quarters during the past
decade and now amounts to approximately 50 million tons annually. Since much of tle
incrcase has been due to landings ofa lower-value fish for industrial purposes, such
as the the manufacture of fish meal and fish oil, the expansion in terms of provicional




FAL price-we.: "ted indices 1@ enewhat iess atout 4.0 o0 et Navert: .wejess, this

increase 18 much Jreatsr tha: tiL.e rise tn agrioult.ral production @ an toe output o f
meat individusl agricultursl produots, In te sane ;ericd prodactione T oagr) oultur-
al 851 ' orest products inor ased i1 percert  and 19 ercant  rerpectively. ‘rasent

knowiedge of the produstiocrn pateritil of tre world's ceans and irlend waters, althagh
still limite1, indicates that & oatc:l much <reatar than present jeveis could be attain
ad a1 sustained if tie worii fiah etooke were fuily erpliolted and .6 A rational mancer.

‘e More thar Lalf of the rise in fish production o recant years ‘as coge from
the f.aneriaes of developlug countries. The largeet riss irn ,roduction and conseguent
increase in ind strial developmant was in the fimlieries ~f latin Amarica, wheie the
combined catchas uf l'eru aid Ch.le have risen to over 1% militon tma in 1964 from
lesa than half & million tonse in 1954 . This was 1:s chiefly toar;iortation nf the
very atunda-~t at-oxe uf anch-veta off the Facific Coast uf South America.

10. Progress in fiasheries development a.d proiucti o i africa 1iring the past
decade has fo)lowec somewLa! the same quantitative pattern as world fisheries, alt - ugh
1ts relative positin ase deorsased slightiy. Production i1noreased from 1l.uf

million tons in 1954 to 2.21 mi’lion tons in 1¥63, eru to 3.0 sillion tons an 1944,
Between 1954 and 1959, Africa sconmistently contributed 6.7 to 6.4 percent of the
world oatch. Howaver sinos 1959 the rrlative gnntribution hasdecreasea to .6 per-
cent. Although data on valua of the catoh to the producer cover anly about three-
fourths of the reported African oatch, these data suggest a currsnt value in looal
currencies approaching the equivalent of Us $200,090, 000,

11. Nearly ssventy per oent of the increase in Afrioan production has been ac-
counted for from fisheries conduoted in waters off the westi Coast. These fisheries,
as along the Pacific coast of South Amerjioa, are based largely on sasily accessible

pelagic marine epecies which ncoutr in considersble abundanoce and sre utiilsed mainly
in industrial fish processinz perations.

Some Reguimites for Industrial Development in Fisherles
12. Most nations with sooees to the sea or posesssing sitable irland waters are

glving increasing attea-tion to develouing fisheries induetries. Pisheriase offer
opportunity for increasing the availablity of animal protein ir the loocal * o) supply
and for increasing local income. It also represerits a potertial source of foreign
exchange earnings, ani a ;ossible base for further industrial develayment.

13. Although many requisites for indurtrisl developmerni in fisheries are .omcon
1~ tnose for other irdustries basred on renewable nitursal resouroces, thers are some
aspacts of fisheries which a.e perhaps mors oritiocal.

14. ?ish stooks, Witn few eyoe,.‘ions are nct subject t iriividaal ownership.
Therefore, 1t i:e¢ desirable that ehere ahould he un agency in government hav.ng spscific
responeibility or sdministering and .up, vising certe.u f.aher antivities. Puirther,
re agency ehou.d have j.siified sta’f and facilities sufficient t- plan ana isplement
research and 8 i'vey ;rograms, ~ither independently or with suteide assietance, to euply
types c¢f inforuati.n shiob are essential ir determining the extent t. whioh development
5T ex,ansion 8 fustitied.

1t Enowiadge atoit the Taw material sourdce ie espeoimiiy impo: &nt in fisheisles.
mniike ther industiries, it te neceseary to condu3t & hunting operation in order to

Lo duce the raw material. Als , in moat fieheries, & major proportion of the total

o) ttal invemtment in t:e induatry ie rapicred for the equipment and factlities fur
Creating the taw matertal. Iniess thers is adeguate inf reation regarding the abun-
darice 4 4 range f tle more important accessible fish sicoks, their seas nal o ourrence,
Lrduotive 7.4l ing Areas, the sost su'table wethods for catohing, and the

the oot |



porsitie yieri of thane stooke 1t ia Adfficuit te reiirb L tatarmine the sxtent of
L fiahing «fiovt that could ar ahould be diractst t. raw saterval pr ductyon, MPhie
refors to toe number, @ian an’ typam of fishing vesenla to he aed,

. nowiecze af mars St potantial oand characteriaticn ajso s perhapsa more
critienit cn fiabkorles than in moat industries based on agricujturai and forent

robacta, il consumer preferences, or prejudices, may coneti'ute a aerioun barrie
toavialuerated Cyulery devalopmant.  For egampie, 1l Lhau bean o oan thisl new fish
Ptieny dn o nome dnatances the remult of axtensior of fishine operationn to mors
fratant watarn, Live mat wit: majlar hie ranistancn, aven avers) i, from consumers,
wbo are unfamiliar with suah Apecies. In sne knowie case 1t teor s mucl ne throe
yours to introduce marine fiah, and nake i1t cenaraliy acceptatl, 19 4+ tyatrict where
trhe sorulation previoualy had browe or iy freshwater 6fonten.

MNe to tre bk periabab lity of ieb, the effort dicected tc raw material
LTl taen munt be guite ciomely correlated vith rarket dere nd for Freel fioh and the
favdinties avaiinbie for pmesiate presarvaticn and processt y of that pavt of the
cubply whichk wili pot Le conmumed freah., ™us the nperations concerned v, th preducin
treo raw material sujrly and those concerned wit}) handling, rreservation, pro TORES Nyl
s savliabuaien are e s inderendent of one another than . - possibls 1v many other
injuctrire. This has led to a certain amount of vertics! integration 1 fisherias
industriem n the past and the trend §s tcwmrd a furttar inorcase.  Anc ther advantage
' vertical integration in fisheries, in addition to ieproved tachnical control, iw,
f courss, that the producer receives : larger share of the price paid by the
corsurer, depending on the degree of integration forwardas.

a8t iny Boats and Fishirg Gear

¢ The fiabing boat squipped with the nacesnnry fishing gear represents the
plikaiy ool for reaw material production in any ! ishery industry. Muchk o! the progres
thut 'au been gade ir fi1shing in developing aress nas come from introducing and

adag ting te lreal corditions buats and mear which bave proven auccesasful 1r mnre
vivanced fiskeries. However, 1t can be danseroue to assume, as hae deen donse 1n some
Abeo, that boats cun be successfulily introduced from one part of the world to another
without careful study. Thie includes mionhs others, attention to muct praciical
mdatters 3o corre] ting eize with distance to fishing grounds, type of geur *'o be used,
number ot crew and fisk carrying capacity needed, loocation of deck equipment, proper
protection for the cateh, engine power in relation to veesel 81c, lvpe of wear te be
used, maintenance and reralr facilitiesn, etec.

Ve 3ince fishing bnats normally repreeent the iargest singls itar of capital
trivestmant in w fislery industry, the poasibility of supplying these through looal
construction oftare considecable opportunity for developing a mupporting industry
based o boat building. Advance:s Leing made in the development of forest product
industries an the manufacture of lusber and marine type plywood in some developing
mreas are providine hishly sittable building materiais for woodsn boat construction.

A num! v of gountri e conscivus of these possibilities are gseeking to have nationals
trainod in the fislde of naval architecture and boat uilding, and others alrecady have
cotatlyshed shipyard. en,aged in building fiah g boats. PAD i1 contributing to these
daveiopments under 1ts technical assistance activities, training courses and technioal
meetin 8 on fishing: boate and resultant publicatione.

YN The manu acture of fishing net webbing and certain other items required in
the construction and or opacation of fishing vessels aleo offer, 1n lesser magnitude,
apportunity for developing additional industrier in support of fishing.




FisLaidg larbours

1. As fishing operaticne prograss from emall non-powered ocraft t: larger
mechanized craft, the ratter of adequats harbour faoilities becomes of '‘ncreasing
importance. Experience has ehown in a number of develcping oountriee that
astablishing fishing harbours has proved tc be a stimulue to fisheries development fer
beyond what wae originally antiocipated-

22. A fishing hartour permits greater centraligation of fishery ac.i rities with
all its inherent advantages. By concentrating the cutob intc major landing ports, it
is possible tc crganize a more offeotivs markoting system and establish mcre efficient
marketing praotices. With more boats coming to a centralised place, there is
encouragement for and the possibility of establishing better service facilities,
including maintenance and repair yarde, fusling stations, ice supply, ship stores and
fishing supplies. Similarly, the oonzentration of landings leads to a greater and
mors regular raw matsrial supply. Thie permits and enoourages establishing facilitiee
for preserving and processing and the development of fieh proceseing industries.

<3, In many advanced fishery nations, governments have played a leading role in
the planning and provision of central fish landing and parketing facilities, realising
that here lies very often the bottleneck to further development. The cost of
providing suitabls facilities at a large number of small fishing centres would, in
moet instances, bs out of all properiion to the volume and value of the fish being
handled. The provision of basio landing and marketins facilities, inocluding a modern
wholesale fish market, is made possible by the concentration of the trade in suoh
volume that the cost can reason:bly ba recovered at acceptable leve's of price.

24. In most advanced fisheries, euch f£a0ilities are usually lcoked upon as
social capital, the funotion of which is to stimulate fishery develcopment. They do
not, therefore, as a rule, bear profit directly for the entrepreneur, but ars always
required as the basie of eoconomic development. Their socio-economic functions and
the high capital ococet jnvolved is perhaps ths main rsason why governments in many
countries have fcund it nsoessary and appropriate to asm'me responsioility for the
planning, finanoing, construction and, to a large extent, adminietration or
supervision of administration of such facilities. If this were done by private
industry, one might, in view of the very coneiderable capital requiremsnte inv.ved,
be faced with serious waste of capital through unnecessary competition, or, on the
other hand, & situation of monopoly through laok of competition. The latter ocondition
perpetuates certain unattractive practicee of traditicnal fish marketing systems
through which the fishsrman becomes completely dependent on ths owner of faciiitieo
required to land and market the fisL. The usual arrangement is that the neoessary
ground in suitable t'ish landing areas and primary faoilitiss, suci. as landing
ficilities, market halls, etc., are provided by the governr.ent whioh, again, provides
the incentive and indeed the necessary basis for private industry toc move in and
establish all the ssocondary facilities and servicee, including proceseing, requirec
for the efficient balancing of supply and demand.

25. An interesting example in Africa of the signifiocance of providing central
harbour facilities for fishery development is perhaps afforded by Chana, who 3ince the
Fishing Port at Tema HBarbour was ocnstructed, has aoquired a modern deepsea fishing
fleet of oonaiderable proportions, whioch again has permitted the establishment of
modern processing facilitiss within the harbour area.

Handling and Preserving the Catch

Due to the rapidity with which fish spoils, especially in tropical climates,
1t 18 necessary that the oaton either bs consumed fresh within a period of hours or be
syl iected Lo eome method of pressrvation which retards epcilage. This oreates a need
f.. fac.lities for preserving and handling the catoh if a fishery indus:iry is to reach




uny appreciable stage of development. The type of facilities and esrvices may vary
dnpending on the use to be made of the raw material.

27 For a woderr, prog.essive food fish industry, the use of ice during
llundling and distributicn is in mos!{ cases indispensable. In addition to epace for
preserving and handling the cutch, it ie obvious that provision should be made for
chilled etorage of ioced wet fish. The supply of good quality fish to induetrialized
nrocoysing plants roquires fisiing boats or car:ier vessels either with chilling
racilities or which are fast enough to deiiver fish to the plants in the freshest
“tate po:sgible,

Jd. The application of ice for the presarvation of fish in the tropics is not
mere ditficult than in moderate climates. Ice may have an even greater offect on the
retardation of spoilage of fieh caught in tropical waters if it is used in sufficient
quentity. It is quite evident that a greater amount of i:e is required at higher
ambient temperatures. Ice and iced fish should be protsoted as much as poesibla
during traneport against the direct influence of the svn aad the warm air.

Y. Ics can be produced as block ice, flake ioe, tube ice and in other physical
form. Baoh type has its advantages under oertain conditione. Block ice ie
preferabie if ice has to be transported under unfavourable oonditicns prior to usse,
since the smaller exposed surface area minimizes loss dus to melting. Blook ioe,
however, must be oracked for icing fish. Small ioe, euch as flake, tube or snow ioe,
15 more oonvenient for markets or for re-icing of fisn during transport. Flake, tube
and even snow ice can be used successfully for icing fish aboard vessels if proper
procedures are used.

JO. The requirements for ice in handling and preserving the catch as "wet fish"
in a developing fishery can provide the stimulus for either the introduction or the
expansion of an ice manufacturing industry at fishing ports.

Fisk Proce.sins Industries

jl. Fish which are not to be consumed fresh may be preservad or processed by

one or mwore of saveral methods, dependins on the conditions pertaining. The princ,pal
motuods ure freczin: and frozen storaze, canning and curinz. The latter includes suoh
processing techniques as salting, drying, smoking and fermentation of some
coubination, 133 for example ealting aad drying. Also fish which oan bn caught in
sufficisntly iarge quantity at very low cost, and waste end trimmings from fooi fish
proce  sing, are used to manufacture fish meal and fish oil.

33 Latest FAO statistios (1963) on the disposition of the world catch of fish
indicate that }5.3 percent of the catech is oonsumed fresh, 10.1 percent is preserved
by frenzing and frozen storage, 17.9 peroent is preserved by curing, 8.6 percent is
procassel by canning, 25.9 percent is us2d in the manufacture of fieh meal and fish
vil and 2.2 percent is used in other ways.

33. Statistics on the dieposition of the catch of fieh taken in African
fieheries are 43 yet fragmentary. These data indicate that a very small proportion
of the total catch, perhaps not over 1 to 2 percent, is now frozen. About 6 to 7
percent 1s reported to be ueed in canning, and at least 30 percent or more is taken
for wanufacture into fish meal and fish oil. The remainder of the catch, about 60
percent, including that of tue countries not having highly industrialized fish
processing operations, is consumed fresh or is preserved by ouring. Estimates made on
the disposition of the catch taken by 14 West African states indicate that the
proportion of the catoh that is consumed fresh to fish preserved by curing is about
onc to two. This would suggeet that about 20 percent of the total catoh is consumed
fresh and about 40 percent is preserved by traditional methods of curing.




34. In planning the development of fish utilieation in Afriocan oountries, the
extreme psrishability of fish indiocates the need for s oareful balanoing of supply and
demand in time and spaoe in view of the olimatic conditions; the genaral sconomic
development including power supply, storage and tranaport ?a0ilitime; and tha
availability of marketis for the various products. While tre iitional processing can

be undertaken soonomioally on a periodic hasis, industrial prooessing cannot, due to
the neoessity for a regular eupply of raw material, the high ooet of capital equipment
and the need to keep higher paid, epecialized teohniocal personnel continuously
employed. It is eesential to determine at what stage activities ocan be ocnoentrated
in order to justify the provieion of faoilities for oentralized landings, large soale
proceseing and quick dietritution over large dietances, since the oonditions which
have led to the development of modern fieh proceseing industries enerally do not
prevail where fivheries are little developed.

Fish Curing

35. The prooeseing methods traditionally used in Afrioa oan be claesified as
curing. Curing methods bave their plaoe in all fieheries of the world and offer
possibilities to produce 8 wide variation of produote ranging from eimple salted and
sun dried fish to lelicacies suoh as smoked salmon and oaviar whioh ehowe that these
methcde can be applied to a wide rang: a? specive. Inexpensive equipment can be
used which oan be manufactured looslly and easily operated.

36, There are, however, limitsatione to the uea of ouring methods oonnected with
climatic oconditions prevailing during prooeseing and dietribution. Uneaited dried
producte and emoked fish are diffioult to proteot againet beetle infeetation during
storage and transport. In areas where cured produots are not alreidy known,
marketing problems arise in respect of ¢,nsumer acceptance. In osrtain areas of
Africa, such as the arid and semi-arid sones south of the Sabara, dried unsalted fish
is in general uss and the consumer refuses salted dried fish. On the other hand, the
brown colour due to fat oxidation ie accepted while in areae where ealted dried fieh
is in demand only light coloured products are readily aocceptable. In spite of all,
however, it seems that thie preferanoce eithsr for salted or ursalted fish is not so
deeply rooted that no ohange would bs poseibdlo.

7. The importance and ueefulnsss of ouring methode in developing oountries is
not always reoognized and thess wethode often do not have their appropriate place in
development programe. In the efforts to provide fish as a source of valuable protein
to populations with low purochasing power, improvements under prevalent oconditions
should be inmitiated, espeoially in areas where the traditional ouring methods oannot
be replacsd in the near future. Moreover, new arrangsmen:e for ths use of improved
methods and equipment suitable for ouring in bulk sbould be made. ®roducts oan be
improved and, dependiig on the etage of development of the ouring industry, adapted
according to the ohanging taste of the consumer. Suoh arrangements would gradually
pave the way to industrialised prooessing using meohanised equipment.

Pish Freezing

3d. Freesing is at present the only method whioch can pressrve the fresh fish
characteristios during long storage. In addition it offsrs, if applied on a large
scale, the following advantagee comamon to indugtrialized prooessing:

Consistent quality

Produots varisty

Poesibility to stabilise supply and prioe
Hygisnic packaging and dietridution
Standardisation of product typs

Exteneion of range of retail outlets

o



Providing an tnoent-ve f.r ‘ndividua;

manLfactureres t use poderr. advertia; g
3. These obvious advartagas f “recsin: ovar thiiiine @are Lhe w. ieup:an!
intareat in developine “cuntries towaris estabiishing flal freaaping | larts ar* froz.
storage facilities understandable. n the ottar hard, the ritimi "ap ti.  fveostpaest
18 higk and t: o costs of storace ansd dastritution A o submetant sl f f -
properly etored in a cnid cha'n, It A, theref ra  @snaapt:: ] ¢ tat e R
the comrt anc type of any particular pr.cesmin, ejuipnent ant meth ', b, aim  th. t, .
and cost of facilities and marvices required after the atages f ia {ir  a
Froceasing, i order to b-ing the producta to their Final dest atiog, 'het 1s ‘L=
conaumer, 1n a satisfactory state. Thuse, toe possibilities «f m& ket 6 Upopar Tias
are diractly relaied to the capacity and geograp! ical rangs of “nit r. paxe
Jistribution fac.litied, 1ncluding trarsport, both 4t the whrimsale A reta.. at.ges,
and, to eome extent, alss to the rumbaer of contumers possmselns = ~af rigerstc: it
their homes, If no suck chaln exists, one will have to consider very -arcfijiy the
economic implications of astablishing suck & cha.n hased on frozaer fiash fistributior
alone. Usually the cost is toc high and the possibiiily of frozern fist i.strib.tion
18, therefore, to a large sxtent, detarmined by the siage of ‘eveiopment |1 ntlaer
frogen food iines.

40, The application of & freezing process before storage &t low taempera‘ure iw
an establisbed &nd recommended practice. The freesing tempariture for fier e .n
general =35 to -40°C, The fish should remain in the frmezer until it i+ -ncie! at
the thermal centre to -15°C or lower. The freeszing rate is, within a “artain range,
of little influence on quality, but the freeeing of fish at too slow 3 rate by simyi:
placing it in & cold store or by partial freeging will result ir tater:i -ati-,, of
quality. 1. nuality is of limited concern, anc the main nead im :us* to ;revert
spoilage, any freetings practice may be applied. but such a proce:. = abnud ret (e
considered a generally recommerdable one.

41. Storage time and storage ‘empesrature are, in additicr Lo tre Urest [umiity
of the fish before freezin,, the most laportant factors in ensuring ,~ ~1 pyaiity st
ths retail market., The generally ac2spted maxinum texjeruiure for the t .rige of

frozen fish ie -18°C but there is evidence that in the iropice even -, ' i3
insufficient as a maximur bLasic storagr temperaturae, Differant starage tinne rajuirs

different storage temperatures.

Fisb Canning

42. Canned products, on the other hand, as opposed to rrover proiucis, “n8; ne
special marketing facilities; their keeping qualities, when they are fuliy
sterilized, are almost unlimited, and they can be marketed anvw.ere by anycné urnter
any oonditions. Such products have, therefore, immediate aczess :~ a vide ran- f
existing transport and intermediate storage facilities at low coet throupk all

stages of the trade, including all types of retail outlets, whiokL, o! crurce, areatl:
enhance their immediate marketing potential compared with products tor whisi
speoialigzed and expensive marketing facilities are required.

43. Canning also offers a comparatively wide soope in adaptin. prcdu:ts to
specific consumer preferences in respect of texture, tastes and flavours or 1n
disguising inherent raw material oharacteristios whioh may be unfamiliar or unpopular.
This, of course, greatly facilitates the introduction and marketing of the rroduct,
and it also offers a better opportunity of utilizing species which would nave met
with consumer resistance had they been marketed with tneir natural chari ‘uristics.

44. A genevally known handioap is, howeve:, the high cost of tin plate requir«:
for the containers, espscially in countries where tin plate 18 not producsd. In




deaveloying countriee wher« the averags level «.f income mAy be gquite low the cost of ‘
the oontainer, whioh may be coneiderably xreater than that of the contentes, an gquite
easily offset the low costl of sturage, distiibution and mearketing.

45. Pre—investmer! studies should be made on the appiication of canning under
the current eccnomic aituation .n the country and or the fieh availablie. Ragularity
of supply and good quality raw materisl are of special importance. The capuacity of
the plant and the number of months during which 1t oan be utilised sach year must be
decided and information on the quantity and regularity of eupply, spacies miitable
for canning etc, must be avallable.

46. Not all epec‘e= of fish are equally suitable for canning nor for the same
type of oanned product. Mish producte development .s, therefore, one of the prime
requirements before decisions concer:ing the estab ishment »f & cannery are made.
Developing or finding markets for the products is of ajul, impartunce.

37, The market for canned fish in worid trace invoives relatively few speciers

and types of products. Most of these products bhave & long bietory of acceptance and

have become quite firmly standardised in thr minds of the consumer. Jrilesr 1t 1is

possible to duplicate theee products botk with respect tc raw material ani methnd of

racking, canned fisk offered for export is very likely to ercounter very limytsd

market interest. .

4. In Africa, for the time being, only a few countries have a fish canning

industry of .1zable proportions. Significantly, the lxportant canning industry im

Morooco was developed on the baeis of a t,pe of sard.ne, which 1» weil known anc

appreciated on the world market as a canned product, either ib cli or tomats., In 196y,

the export of thie product amounted to j0.- thousand tons va.ued at U5, $ir.f million.

Other canning in quantity has been base. on prlchard, whick is s.ac 8 Frincipal raw

material for the manufacture of fisk meal and fieh :i and ava:iabie irn Juentity along ‘
the south-west coast. Canred pilchkard is & relatively iow priced product. the builk ~f

the export going to develofping countries in Africa an: the Tar Tast. Exjorts rose

steadily until 1961, reaching f5.5 tlousani tons veaiue! st U3 B0 miilion, but

declined over the follov.ng two yeare to sbout ore - third of the .. e ri, botr as

rexards velume and value.

49. For local consumption, Processing operat.: ns ahi produ ts spec.fications -7
standards may te establishwd, according tc local oonditi ns and 1o uirements. The

basic rules of maintaining Ligheet nutritive value, food Lygiens and |.ant sanitstl

should be followed. The type of product must conf-re toc iocoal tastes. .

Fish Protein Concentratee

50. Although 8till in the development stage, the preduction >f fisr prote:n
concentrates offers the poseibility of providing at a relstively low crst & proteir
rich food of Ligh nutritive value and long shelf life. The advantage of these
products is that they can easily be packed and can be transported samiar thar dried
fish. They can be protected more easily against syoilage and beetle tnfestatior than
dried fish. Non-deodorized and non-dafattsd products suitable to be used as condiments
can be produced in 3 simyle, satisfactory and inexjensive way. Defui.cd and
jeodorized products require more complicated processing methnde and should be
produced from inexpensive fish species in order tc kee; the comt of the prcoduct low.
The daevelopment of simplified prcoesses for industrisl production 18 unusr continuous
investigatior by technologiata and proness engineers.

1. At present, the manufacture of fish protein concentratss 'n a Coiwmerolal
scale is handicapped by lack of market, although the need for suok products sxiste in
many daveloping areas. Market developmeni has lagged due to l8ok of suitsble and ‘

puft{eisnt quantities of product for introdictory progrums and the fact that food




irdustries are alsu relatively undeveloped in these areas. PFish protein concentrate
vo v rule does not lend 1taelf to sale as such and might better be incorporated into
stajie or widely used fouodus. 5o far national or internationally operatins agencies
have not shown enthusidasm or interaeet in develop.ng food products in which fish
ITotein soncentrates are an ingredient. 4 rlant designed to produce a good-quality
f1at protein concentrate on a commeroial baais has recently beeca completed in UMorocco.
The plant i1s starting now 1ts industrial funotioning. Diffioulties in finding
ale;uate outlets fur the product bave to be overcoms. Thus muct work needs to be
done to find ways for incorporating fish protein concentrate into the local diet in
Yirious area s, and to create sufficient conauier acceptanoe. If this can be

ac mplished, a basis wil)l he estadlished for the development of a naw type of
Induatry using fish as & raw material,

Lanuf .cture of Fisk heal and Pish 0il

The most rapid expansion in fish processing industrinas during recent years
i1 acourred 1n the manufacture of fish meal and fish oil. At the present ‘' _ue, over
ma-fourth of the world catoh of fish as such, plus the trimminss and waste from
»rocanslag fish hy fraazing, canning and curing are being converted into these
iroducts.  Fish meal is utilized almost exolueively as a souroe of high quality
protein in animal feeding and the fish oil ie utilized for a number of industrial and
“ood purpcaes.

ty A primary requiroment for developing an industrial operation baseda on the
nanufacture of fish meal and fish 0il ie to have a plentiful and very low cost souroce
o! ruw material. Thie means that unlesas trimmings and waste from food fish prooessing
4re to be used only species of fish whiob oocur in great abundance and are readily
scuassible to bighly productive types of gear can be oonsidered. Due to tha usually
muck higher price which can be paid for food fish it is only under very unusual
circumatances that establishing a fish meal plant ocould ocontribute to sustaining food
fis! prices during poriods of temporary overvroduction.

. A3 indicated earlier, approximately 30 percent of the African fish catoh
“roiently 13 bein utilized in the manufaoture of fish meal and fish oil. The
produ:ts are largely sold in export and repreeent an important source of foreign
sxchanse 1ncoma from fisheriass in Africa, amounting to over 40 million dollars in

Lhn g, The extent to whioh fishery industries based in the manufacture of fish meal
st fish o1l can be increased in Africa will be determined by whether marine resouroe
research and experimental and exploratory fiehing will demonstrate the oocuranoce of
alliti-nal stocks of fish whioh oan be ocaught in suffioient abundance and at a low
cost.

Preseut 3tatus of African Pisheries

N At the present time about 75 percent of the fish catch in Africa is taken
1n marinae fishariea and about 25 peroent from inland waters. Of the marine fieheries,
tbs kaliterranoin, Red Sea and east oocaet fisherios aooount for only about 15

percent and west coast fisheries for about 35 percent.

Marine Fisheries

55, Thers are wide differenoes in the potential yield as well ae in the state
of development of these fisheries. But acoording to present knowledge of the
avarlability aud size of the natural resources, it seems probable that, even if
fishing methods, equipment and distribution facilities were greatly improved in parts
of the Mediterranean, the northern nert of the Red Sea and parts of the east ooast,
citches could only be inoreased tc a modest extent.

57. The narrowness of the ocntinental shelf and coral formations of the Afrioan
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east -oast handicap greatly the development of demersal fisheries. There i3, howsver,
undouotedly eome ecope for improvement of the present emall-scale operations and aleo
for larger pelagic operations in certain eaetward areas. Thie applies alsc to the
of.shore lelands of lMadagascar, the Maecarene Jelands, the Seychelles, Comores and
other zroupe. Japanese and Taiwanese tuna wessele are operating between the
Seychelles, Mada, ascar and the African mainland; another Japanese group ie operating
mainly in the area of the Maldives and Seyohelles archipelagoes. These fisheries
bring foreign currency to the countries in whioh they are based. Foreign ern‘erprise
has antered shrimp fishing in Madagascar, operating off the west coaet of the i-land
with modern ships, and tuna fishing ie developing in the wastern part of the Arab.an
3ea and off Somalia.

5. Although trawl “ishing off the REast African coast 18 gensrally limited by
the narrowness of the ocatinental shelf and the alindanoe of coral formations, the
number of medium-size vessels fiehing off the Indian Ocean coaste of South Africa and
Mozambique is increasing. Succeseful tuna fishing, trawl net and trap fishing
experiments have been made in the waters of Zanzibar, and on the Kenyan coast with
ths aid of FAO experts showing that there is soope for local fisheries levelopment.
In this area, Mediterranean-type purse seine vessels havas started fishing on a small
soale with lights for deeper level pelagic fishes to supply African markets. Spiny
lobster (langouste) fishing is being developed around Zangibar and Dar-es-Salaam.

59 In the African countries bordering the southern part of the Red Sea,
improvement in fishing gear and methods could be effected with beneficial results;
but the northern half, according to information available, seems likely to be lsss
productive. A modern trawl fishery is developing off the “ritrean ocast, and the
possibility of establishing other Ethiopian trawling and eurface fisheries (which
might extend also outeide the Bab el Nandeb) is beinz etudied.

67, Some Mediterranean resources of fish may still be under-utilized, especially
towards the wesat, and there would appear to be scope for further developing the
fisheriee of Tunieia, Algeria and Morocco.

61. The west coast of Africa has larger natural fieh potentialities than its
e1st coast. lLarge-ecale wind driven ooeanic circulations create powerful east-west
surface mirrents to tha north and south of the equator which in turn influence near-
coastal divergenciee in the sub-tropios. Theee divergencies appear at the surface as
currents flowing parallel to the coasts equatorwards, lifting nutrient-rich, cool
depth-water masses to the surface (upwellings) and diverge from the coast gradually
into the North and South Equatorial Streams. These nutriente form the basis of a
primary production of organic life which develope under the influence of light, and
this in turn supplies the food for large quantities of pelagic fish.

£2. “aters of the Benguela current along the southwest coast of Africa support
large stocks of pelagic fish such as sardine (pilohard), maasbanker (horse-mackerel),
mackerel and anohovy. Countries contiguous to these waters have been able to take
advantage of their proximity to the rich fishing grounds to establish highly

developed fishing, fish proceseing and fish reduction industries. As these rich
waters are adjacent to land deserte or poorly populated areas, the bulk of the catches
are not needed for local human consumption and are, therefore, utilized either in
canning, freezing or wanufacture of fish meal and fish oil for export.

vl In aidition to the pelagic stooks referred to above, there are also
intensive demersal species found on the Continental Shelf and olose inshore out to
the 2 fathom contour are excellent epiny lobster grounds. The largest catch of
splny lobater {(langouste) in tbe world i3 toaken in this area. More reoently,a tuna
fishery, using the Japanere longline technique., has begun to develop.

ER Other countriee, suoh as U.3.S.R., Spain and japan for example have become




- 11 -

intercsted 1n thc fishery reeouroces of the 3outh Esast Atlantic ani the number of
lonz-distant fishing oraft making their appearance in these waters ia nireas.ing;
vessels from ‘he '.3.83.R. have oconcentrated mainly on pilohardis and maasbankers,
while the 3pnunish have conoentrated mainly on hakse, and the South Afrioan trawlers
fish for the demersal speciee. The catohes of fisherwmen from crustries other than
those bordering on these vaters at present amount to about ten ;ercent 7 the fish
taken from ths South East Atlantic, and thie might be inoreamed sign:ficantiy in the
near future as other countries with long-distanoe fieheriem ste; .| their operations
in the rish-rich waters off South-Vest Africa.

65. Purther north.. in the Qulf of Ouinesa, surface waters appear to he somewhat
poorer. However, high-saas pelagic tuna ocoour in many parts of the wlf, and land-
based storage and reloading points for frosen tuna have been built along the ilf
coast from the mouth of the Congo to Cape Verde and on the island of 3t. Hel.ena, by
foreign companies but often in collabtoration with African enterprimses. Tuna fisbin
is gradually inoreasing and prooessed ocatohes are being treanshipped abroad.

66, As a result of periodio upwellings near the ooast, large stccks ~r sardine
like fishes (sardinella) appear for short seaecns near enocugh to the surface to
support major traditional fieheries, for instance in Chana and Ivory “oast. linder
the guidance of FAQ, suocessful attempts have been made ueing lignts to concentrete
these fieh to economically oatohable shoals in the "off-eeason” (when thay are mora
soattered in deeper watar). The "Ouinea Trawling Jurvey"” of the Commiassion [or
Teonnical Co-operation in Afrioa 3outh of the Sabhars (CUiA}, now the 3cientific
Commiseion for Technicians and Research for the Organisation for African Unity
(SCTR/0AU), has also obssrved other pelagic fish, in large quantities, in dewper
water. U.N. 3Special Pund Projeots in Ghana, Ivory Coast, 3Jensgsl and Sierre Leune are
being developed with FAO assistance for the study of theee pelagic fish stocks with s
view to better exploitation. It is probable that theee studies can leai t~ ar
extenaion of the present short fishing season over a larger rerind of the year anmi t
an overall increase in ocatches. PAO experts working irn Nigeria alsoc have asaisted .
demonstrating the availability and methods of catching shrimp ir cummercial
quantitiee in Nigerian coastal waters and a modern shrimp industry has been started.
even tLough as yet on a relatively amall scale. Japanese and U.3,8.R, factory
trawlcrs have started large-ecals opsrations in the deeper grounds off Jhana and the
Ivory Ccast and arec leanding there and in Nigeria eizable quantitiss o fiocer
sardinella and miscellaneous species for local consumption. Moderniza‘tion of local
fishing fleets and techniques and improvement of skills will be a prerequisite for
the development of African partioipation in this type of operation.

67. The upwellings of the Canary current in the north west carry rich stocks of
pelagio fish (sardine at the Morocoan ooaet, sardinella farther south), whichr support
the important Korocoan sardine ocanning induetry. The limiting factor for the
development of the Morocoan industry has been partially economic, i.s. the size of
the market for tinned sardines. An increase in eardine landings might be feaeible,
if sonompanied by rationalisation of the sardine processing industry and
modernisation of the fleet and fishing techniques.

68, Morocco is also trying to diversify intc tuna fishing and processing, since
promising tuna stocks ocour within the reach of the Canary Current. Japanese tuna
vessels are already operating in these waters. Prench, Spanieh and other Test
"uropean tuna veesels, however, conoentrate on near-land tuna in the Senagal area
diersgarding the high-seas pelagic tuns stocks they paee by on their way to and from
the fishing grounds.

69. Deniersal fish stooke appear to be rioher on the continental shelf of
Spanish Sahara, Mauritania and North Senegal, than in the Oulf of Ouinea, and have
been attraoting interest in international watere from non-Afrioan oountries, such as
Italy, Greece, Spain, Portugal, Isrsel, Japan, U.8.8.R., Poland and possibly others.




.t hLeavy exploitaition ¢f <t .0ks by large-scaie trawjers, frerzer trawlers and
C.0t . ebips, oatabes Are decreasing continuously, and some ships {(Japanesc! have
;o fr the araam, while others are looking for new fishing grounds in the vicanity.

Jiedlia Misheries

. Ueasrite a large developmant potential, African inland fishery resourcaes are
i @8t cases not teln,s fuily utilized. AltLough often aware of the nutritional and
cacromise advantaces of in]and rasources as a source of protein in remote protein-
ief c.ent areas, Afri.an countries have been handicapped in developing them by lack of
trainel . vornwent administrators te guide development, lack of ekills and modern
wquipment among the fi1shing pereonnel, poor communicationa to potential coasuming
arear, ani lnadequate marketing facilities.

. Moderr inland fisheries have been developred on some of the major %ast
african iakes | lakes Tanganyika, Albert, Kyoga, Bdward, George, and Mweru): landings
“ror most of these lakes can probably be further increased. Some of the other great
Africar iskes are obviously under-a9xploited {Lake Victoria and lLake Rudolf). PFAC
exyerts are alding fisheries development in several countries. A U.N. Special Fund
Fretect for the development of lauke Viotoria and neighbouring major lakas is
scheduled tc be cperational soon. PAC experts are working to improve the extremely
backward fisheries on lake Chan. Pisheries development is possible alsc in man-made
lar 8. At lake Kariba, a Speciai Purd Pisheries Development Project started operation
i le- 4. Murther prolects are in process of Jsvelopment for lake Kainji and Lake
Na-ser. Alsc oonsijerable work has been done to sstablisk fresh water fish culture in
e Central ant fasy African couniries and FAC {s now providing assistance 1in
investicating the poeseibiliiti.es of large scale cormeroial fish culture in both fresh
.3 btraceisk witers.
T Fisker.es 1v rivers and their flood-inuncation areas ai;¢ important in
to=rair parts of Africa as, for inatance, orn the Niger {(Ahali, Niger, Niceria), in the
hari-wosine lowiands of the Chad Basin, and in the Congo system. lLandings could
v Tohabiy be increased! lconalderably by improving the equipment and skill of the fishing
Toesstione and An certaln areas by .aproving diotribution facilities, An FAT expert
;resent .y 18 working in M&il to im;rove Landling, atorage, &nd transporting of
trit tionaliy-rroceaned river fieh.

NC4WuBlOn

“ncouragiug “.skeries ievelopments are taking riace in many African countrie
sherw > verwmrents ar° privats husiness are pioneerings the introduotion of modern
s.pnert and methols, with or without assistance of bilateral aid agencies andsor
“ho . For erampie, Jhana an: Nigeria have recentiy acquired veseels for distant water
fishing. 1 moSt Cases, nowevar, there .r a need for ocomprehensive development
piann.ng .o many Tisiis.  This 1s more and more heing reocngnised and requests for
Axuart ags:etance i .ver-ali fishery development ;ianning ars increasing.

(! deveioprant gpossibilities are to e realistioally assessed, more fishery
irvestiysat,on ALl resanrcr wilil be needma throughout Africa. Much has yet to be
soarnal o about the axtent of the refources that can bte sconomiocally sxploited. This
Wi o lnvo,ve ar agpanmicon of bioioglom) research, including the scientific

#j=>ting a0 .l 1v waters a8 yet [ittle expiored. Additional experimental
fishirw iv¢ recwasar, *  Le.} -Luoee Ssuitable anarvesting methods and, where overfishing
e cready DOORILN A& jTC) AR, ressarci 1w needed to jrovide the basis for regulation
© nnesarvation. Thess activitisas shouid be inteprited with teohnological and

atii.en ve L oed for the improvement of processing and marketing methode and

et Taloens,
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