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PREFACE

A state of the art paper should strictly be an analytical review

of existing data accummulated by research and practice on a piven

problem which sets forth established principles, indicates how and whove |
they can be used and at the same time pointing out gaps in existing
knowledge and how to close them. If these are the criteria to judpge
this paper then this is a special state-of-=t he=art paper.
It is special in the sense that there was very little or no
accummulated research data on artisanal processing technolopy which we
could review. The data had to be pathered filrst hand; but we shall
st111 call this work a state-of-thesart paper because out of the collection
we can identify deficiencies in local technoloples about which we liave
humbly offered sugpestions for future study.
It was originally planned to conduct this survey to cover a number
of West African states but this could not materialize and methods and
principles recorded here have emphasized the Ghanaian environment., This
is not an unjustifiable emphasis however, because it is the technologles
developed by Ghanaian fishermen which through their enterprise have ;
spread all along the coastlands of the Gulf Coast of West Africa and B
therefore what is recorded about Ghana should invaridbly apply to other
sister West African countries,
In a work like this it should have been natural to translate
all the local fish names recorded into Enplish or Latin equlvalents.
This has not been possible due clearly to gaps in our knowledpe of the 3
Ghanaian, if not in all West African, fisheries technolopy. We have as é
far as possible used English or Latin names names along with local names ;
which are underlined in parenthesis but where a translation from local
to English is not possible the local name has been used alone and underlined. -

A problem that nearly ruined the start of this project was the
fear of a possible duplication of local efforts. The time it took to
resolve this problem cost us the best part of the fishing season which
lasts from June to October. HMHowever, {f after readlng through this
report the reader finds new sources of information not currently avallable

in the published literature on Ghanaian artisanal fisheries technology

then our efforts have been justified and wa hope that more opportunities




vill arisce for move fruitful cooperation in the futnre,

M., Caurie

(Research Associate)

T-C lee

(Principal investigator)

C.0. Chichester

(Principal Investigator)

Department of Food Seicnce § Technology
Mriversity of Rhode Istand

Fingston, K. T, 2881
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I INTRODUCTION
) Meat and fish are imporcant sources of protein in the diet
Of the two fish is more important to the averapge West African because 1t
| ie move available and cheaper tlan meat The preser supnly of fish in
1S move avalia dflcl neEaAper ciiat meac, 1 presenc Supp.Ly | LS AT
ol Ghana 1s unable to meet demand for fish and fishery products and for
this reason every effort is being made | void waste the supp
\ Lines
Fas
Artisanal fisheries in Ghana are respansible' for y to 70 {
local marine resh fish suppliet mmd . in v ahsenece f erripgeratl 1
e
facilities the Ghanaian women have developed ecertoln simple processing
technolopies which have Vel o lex fendtip eheld ol and theretor:
— the distribution base of ish supplies. [rrespective of their 1 i
1 ! ¢ thei yperations reveals that there is nsiderable
vt room for impro\ nt to meet future challenges
|
) do this refuires that the traditional technolaogies presently In
1] - Rp ' 3 t ncvilern ( {7 ‘¢ fonre \ 'l nelinecringe ldea t Il tif
il e De eX] 3 2(1 TROLLE 14 ence CHSC] LI r 111} I ( 1T CEL
| L]
- Al
. ireas requiring upgrading T innovatlion [his exposure is vory much
needed because not mucgh has been done or written about these technoloples.
=
t is claimed to have heen ne may be found to have eithel
. B A\ documents or de:s iptions of T cdures are woeful
i their ..I.[-.t,”'”\_.‘. 1 enabhle 1 | ! Fe ] o
4, [ Technolopically Ghanaian fishermen have had a dominant influence
: on: West African fisheries and fish processing [or centurfiesy they are
) ! fFound all along the Central West African coast from Senepal to tlie 5
- A s f 3
Cameroons pxporting thelr fishing techniques and fish processing tech:
0 . L : \
norogies,  Up to 1954 the bulk of the catch of marine fish in ldbeéria A
was landed by migratory Fanti fishermen from Ghana (van Pel, 1964) while
fish smoking Lhere was In the hands of Fanti women. A similar situation )
= exists in Guinea, Sierra Leone, Togo, Benin, and thie Ivory Coast (van
Pel, 1964; Bonsu, 19763 Dykhuizen and Zeil, 1970; Kagan, 1970),. Indeed
| =3 certain fish preservation techniques practiced for centuries In Ghana
: are just bepinning to dawn in Nigerfia (Bonsu, 19706).
o Thus fish processing methods In use in Ghana are a pood reflection
7
of the situatdion in most West African countries. For this réason
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fan

it was decided to inwve

and processing technol

istipate the state of the art of Ghanaian fisherics

opies to gather fundamental data on various

operations and processes as a prelude to ident ifying constraints in the

trade for future speci

direct observation and

alized study. These studies were conducted through

personal interviews with persons directly involved

in the trade with on site verification in conjunction with Iimited

.'.‘-fr[':ritiu|-\I-.'I|'.".g! ind oh
at appropriate points
L. STATE OF ARTTSANA

A, Fishing Opera

Along the Chana s

emical assessments; in the laboratory. of the fish

J iy

in the distribution lines.

Lo FISHING IN GHANA

tions

eaboard fishing 1s carricd out on all days except

Tuesdays in most areas of the coast and on Thursdays for other areas
especially in the Western sector of the coast. These davs are considered

rest days and neither

permitted. The days ho

Fraditionally the

constructed from Odum

traditionally manually paddled ailded by sails but of 1

fishing nor fresh fish marketing, by custom, is
wever are used Lo repair broken nets etc,

boats used in fishing are dup out wooden canoes (i

and Kusia trees ol various sizes. At sen they are

ate an Inereasing

number of such canoes ave being fitted with outboard motors. In addit ion
there ave also the larger motorized inshore wooden vessels that are
built locally. Theso motorized canoes and vessels have a preater operational

range than the paddlead

canoes and therefore have relatively better

Fishing operations zre mainly carried oul during the night and

early morning., The art

isanal canoe fishermen usually set out to sea in

the mornings at 7:00 am and return in the late afternoon between 3:00pm

and 4:00 pm. To cast |
shoals of fish in the s
ali=, poll to watsa noet
where the sea s rocky
have sufficient money t

larpe enough,

heir net they depend on visual spotting of the
urface waters, The nets used vary from gil-,
. Line fishing is also carricd out in arecas

or under conditions where the Fishermen do not

o buy a fishing net or where the boats are not
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waal
| [.u".'.; 1 operutors using motorized canoes or wooden Inshore
i ! Sy : 4 : ;
voesso tart their fi expeditions in the evenings around 4:00pm
equipped onboard with wooden packing boxes o rates of 30 kp, capacity :'
with or without ice in their holds. ne trip may last over night and
thus return in the morning botween 5:00a nd 8:00am. or thev miay stay
W = -
on ftor up t i or more days before landine. When an expedition Is
raloneed and ) e 01 nanfl N D Y el oY siipallanl al rd the early
1t caueht fish may start deterd ne | ore la ng
. B Supply Patter
itisties on daily yvolume af canoe fishery landines could not
bo' obtained by t " tist 1 { W wedehing thi
(L= d
1 lings, Miarp 1 Ih1 i it moi 1 yoril F= hore
- 10 L A Fishin D, v ] VO § it ' (WY lsherles enartmont
[ -]
and these were pr ted tain { f the probable canoe fishery
landings (Tabl LA di ) h fata sh n increa g volume of
wal : 1 : , | ;
mon thily ings up t 12, b melric it from July t ictaber-whicl
Py .-I v 1t & th 1 13 i { " 1y r el tthe f v it A 3 re 1
v less uniform 1 ] 3 et 19 1 urht th ik L ik g
[ ]
ne 111 |:~ bl‘l ! I"f" |“| . ) {2l .J-‘. ‘I.-i.lll‘! Il‘l.- I | 1 II =y LIS
landed varioc Lth 't ind with location. Howeve: me. species e.qo
herris s uritto ancd nel i eLC. Wire landed all i rount
(==
IThe distribution of fresh and processed f 1 products s complet
dominated by women entrepreneurs. hils distribution. Is centered on
- rhreo T « [ Trint 1 1 ' 4 1 1 b
nreestypes ol marets f n - beach markets, Gl momiarket i trom
cold stores (where avaflable).  On the coast mest consnmners g0 Lo the
beach to purchase fresh fish because they are not only reliably fresh,
but cost much less. o Cold stores were the least patronized on the coast.
= The pattern of patronage changes, however, as ane moves inland from the
coast in favor of town or public markets.
C. Fresh Fish Handlinpg on the Beach
The long ranpe motorized vessels arrive at the dock or ashoroe




[

s

with their cateh efther packed in wooden erates or bulked without fee fin
their holds.  The discharging of the unpacked fish at the dock is by
shovellling withimetal or plastic buckets from the holds and the fish 1=
brought to the surface by means of a human chain whose moembers pass the
bucket from hand to hand with the final person emptying the bucket dnto
enpty wooden crates,

In some inshore fishing operations the net containing the catch

is pul led ashove manuallly by a chain of men, women and children (B el 290
At the chore time 1s allowed for all the sea wiater to drain off from the
net. Alfter this the net is opened ont and all sea woeds and undestralblo

species like some @rabs, jelly fish ete. arve removed and thrown away ;
other edible shell fish (erabs and lohster) areseparated  from the non-

shell fish and sold separately

At the boach the sale of fish to wholesalers is not measured on

werght basis, but by volume. Before the sale the price per unit volume

measure is mutually agreed to between the fisherman and the prospective

wholesale buyer.,  When an apreement e reached the (isherman walks over

to- the center of the heap of fish and shovels out thb amount required hy
the individual wholesale buyers, The amount of fish sliovelled out may

constitute a part payment of monies advanced to the fisherman for various
purposes such as the purchase of outbhoard motors, nets, etc. These
women financievs may sell to other wholesalers or retailers who in turn
retail to consumers either at the beach or transport them by lorries and
trucks to open-air town or villape markets.

Considerabice exchange .II‘T.-.If'I."“}' occurs on the beach as the whole-
sale buvers s well as the fishermen themselves sell part of their fich
directly to housewives for home consumption.  What is left unsold by the
Fishermen at the beach is carried to processing points, often near the
beaches, which are operated by the fishermen's wives and relatives.

By a recent agreement (Borsu, 1973) operators of Inshore fishing
vegsels may keep thefr surplus unsold fisb {n povernment cold storage

depots, where they exist, for a fee but only when the fish is in good

condition,
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 Larpe Fishie. e, swordfish, eaple ray, ot which ol
hy one person, when sold, are evisceratod and trimmed to
tafls, [ins and gills at the beach (Ffp,3) then ekt up Into

es hetore pacl mLainenrs tor transportatlon Wiy [
Lo market and: Lo processing i 1t to he processed | r ot
be described bhelow.

I these exchangi and prepavations v the beach no s (a1
taken Lo avold contamination' of the flsh with beach sand whi

h bactex 1l losacd e ect1or [EISRES)

Fish Hanali L the Market:

11'L open ts along the beachies or ab lavs manrkot

| ind. villape the shoare normally washod fr £ oaand

erLi them for 1l e, At 12 market 51 s of washed [igh

in wooden crates,  al m Lrays ol e haskets covored wilt
{'inolvthene sheets, From thase bull tocks ar romoved

1 i pla / 18 ]i=41 el 14 r on wide shallos { Lrays

top obcane bagrots that contain their st of Fiah e @

fes are uncovered and cxposed to flies and to dirvect heat o

P n. L1t Lo Carie - L i e ish ries eithor (ks |

T n walt r 1 1|1 ) Leu | t = LEINSULO AR che k 1 In g 1
fishmonger: re now awar F the a it S e L ey EoraD

er availalbe, they can afford v, they buy i Flak .
their bulk stock purchase.in covered containers.  1rr. apeot ive
arencssssone s Fishmonpors ant Ehe markets donot boye feo [ake

F'._f.‘;!‘._ {1 f]f;'..‘l_[ I.ll and fl:‘::“:ll_l";:! !.U:i

et Information on fish uwtillzation, consumer preferences and

a randor sample of people with varied social and economle

s were interviewed., Occupationally 43% of the interviewees
ting, 217 were produrers/manufacturers, 24% were servicemen
e 4, Appendix 2); thelr marital stata were 70% marricd, 21%

'H'J‘Hri‘t'li or widowed (Table I, f“.]"l"'ﬂ"lik 2Y while 637 of the
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in particular
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him.

in white cloth to decompose at a

consumption is very

Ilmina the

Scallops

not consumed much because chey

cuantities

these scalleps are landed, but are thrown away (Fip.4) .,

certaln food preparations.



Ghana coast
people outside
1pa rubropguttata

the

!'f'il't‘]ll
].".'1:‘1]

seabream

sample

pollution on

results were

-14--1'rr'-1;|‘.
organisms/sq. om.
40 minutes confirm Dibbs (1964) observations.
Using a freshness index developed in this work (Appendix 1),
results quoted below (Table 1) show that the quality of flsh sold as
fresh on Ghanatan markets is very varfable and may bhe pretty bad as one

moves inland from the coast, However organoleptic results (Appendix 1)

showed that fresh fish rejected on the basis of smell was, within limits,

not necessarily incdible,
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alaga Market In Acera

And at Nsawan Market.

aamp L Locatio ()1 Color Bacterial
at 590 im Reaction Count/sq.cm.
_— - ——— - — — e ——— - [Ii- Sll-:itl

1 'eshie Baach 19 red s 5

! Acara red 28 X110

.- ra L red 4.5 %010,

‘ cra A riodl 15.4 % 10;

\' Aot il ] 4 X lU

A ) vel low ——

Vill Nsawan? 487, vellow ——

A miles inland from Acocra

PEL - ELSH PRESERVATIONVAND TECHNOLOGTES 'IN GHANA

Int roduct 101

Fish is a highly perishable commodity. [n countries in West
Africa and Ghana ‘in particular ‘.":|:‘r'-- the traditional people who handle
Frsh have nol refriperator or freezer storage facilities, ways have been
volved by which fresh fish in excess of immediate consumption which

would otherwise spoil is preserved {nto ather forms of fishery products

¥y base. These prese

vation-methods evolved in GChana,
particularly among the FPantis and Ewes, have been adopted by fishermen
in other West African

Lcan countries through the enterprise and industry of

the Ghat

aian fishermen who have migrated to these countries in search of
Breener pastiures.

Though these preservation methods have baen in existence for
centuries, some ol chem have still not heen exposed to the search-light
of food science and technolopy. This section of the report is aimed at
deseribing the various methods used in Ghana and by reference In other

West African countries to preserve fish,

A, Fish “Smolking

']'ct'.hnﬂlm::\'
Easily the most important method of fish preservation in Chana

I's by smoking. Several oven desipgns are in use and these may be grouperd




These

near Axim

these ovens

ovens
mud ovens 8" X 5" X 3' hipl ‘¢ found at Brewire

Senya Bereku and ~t Chorkor - Accor At Chorkor-Accra

consist of only the bottom combustion chamber bullt to fit a

rectangular framed wire mesh 8' X 5' X 1/3' high Introduced by a UNDP




wha

(]

Misheriaes Expert in the eat Ly seventics. A number of these framed wire

meshes when stacked one on top of the other conetitute the npper smoking

chamber (Fig.7). The lower mud combustion chamber has two side openings

hrough which firewood is introduced and burnt to generate both heat and

(Lii) Cylindrical metal ovens

hese are made fromione 1/2 - 44 gallon steel drums or from two
pened out 1/2 -~ 4 fpallon drums joined topether to form. a larper cylinder
ig.8).  Like the mud ovens they are divided into twa compartments by s

herizontal Tayer of wooden or iron bars evenly spaced and stuck throuph

I'hese rectangular metal ovens were found only at Tema and are

constructed Lrom cut and ( wnded 44 gallon drums,  lhere are two Lypes
(Fig.9) - a type which has both fuel combustion and smokling areas as
lescribed above and a tvpe whiel corresponds to the Chorkor rectanpular
mudioven and used only for drying fish, and henceforth to be described
1S A rectangular rying oven
Closed ovens
(i) The Altona oven

Fhe Altona oven (Fig.10) consists of a closed smoking chamber with
1 top chimpey-and may be built of bricks or sheets of metal sitt ing on
top of a lower combustion chamber, usually of brick construction. The
erposite side walls of the smokiog cliamber has a nunber or corresponding
wooden or metal rails supporting an equal number of wire mesh frames
(5helves) whichimay be drawn in or out of the smoking chamber from a

front door.

(ii) The Adjetey oven (Fip.11)

This oven is similar tc the Altona oven except that it is of a
heavy metal construction and the combustion chamber is nct located
directly below the smoking compartment but is located several feet

to the side and connected to the latter via a flue. The part of the flue
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2 )

sasd

inside the smoking chambe:

the smoke 1n tha smoking cliamber.

nvolves ssaling, putting,
A 101sture dry 1ny A1l
E fish spec Are treated
differently at different locations and also a rding to tl wnditions
of the fish.
The fish to be smoked may Ay not b aled depen i the
species and size. Spectf v |1 herring an lisha africana (Nkanfonas)
when scal - re smoking and are therefore i
Like aovies ar imilarly not scaled. All larpe
neually caled befor mo ke ins
[he fish to be smoked is also penerally not eutted oxcept when it
1s known to have bitter entrails or th atter is doeveloping some foul
odor which mav spread into the flesh during processing and in these
respects Burittol Spiar Koktna are gutted at Axim before sm ne [rre
of any condition small fish are not putte
ting as appropriate the fish is washed and
to dry off surface moisture for one or more

in a single layer on one oven with
before subjecting to dense smoke t

however,

and

all medium to large slzed f{ish.

and ITlisl

ha africana (Nkanfona) are prilled

charcoal fire to firm the slin

reatment in a second oven., AL Apam
52!'1]]][15’_ appears Lo pree ede the _.['1:|}'_|'1'_5'I of

(c¢) Smoking Processes In the Various Open Ovens

For small fish smoklng the wooden or i{ron bar basce supports of

the smoking compartments are first covered with a mesh layer of

coconut leaf midribs (Fip.12

a layer of the surface dried small

placed over the first layer of fish to separate t

Over

tis mesh of midribs 1s arranged

fish. A second mesh of midribs fis

he latter from a

second layer of fish and so on till the smoking compartment of the oven

is full. The top layer is finally covered with coconut palm fronds (Fig. 13).

Ctrovrmme locimib ael 1 0.1, 1
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are finally applied to the fish from a small heap of burning firewood

in the lower combustion section about 3 to 4 ft. below the upper smoking
compartment of the oven till the fish is cooked and moderately dried in about ten
hours.” The burning firewood is at this point removed from the combustion
chamber and the fish allowed to cool. When sufficiently cool all the
layers of midribs except the bottom layer are removed,
[f large fish usually arranged in a single layer, were beinp smoked
this would be the time to also turn them over.
The heap of fish in the oven {5 next covered with cement paper
overlaln with coconut palm fronds (at Axim) or with plywood or iron
rooring sheets (at New Takoradi) and the fish heated a second time
at a moderate heat with high smoke density for a further 10 hours.
This moderate heat is not generated deep inside the combustion
chamber, but close to the open entrance where the breeze assists to
blow hot air through the heap of fish. When the fire is made inside
the combustion chamber it is known that the effect of the breeze 1s

eliminated and there is poor distribution of the heat and only the back

At Senya Pereku the use of coconut midribs in the oven is optional
since the fishare arranged on a wire mesh in a single layer at a time.
after applying heat to cook as described above the cooked and moderately
dry fish in the layer is pushed to one side of the smoking chamber. This
process is continued till the oven is filled with cooked and moderately
dried fish. The top of the oven is next covered with either plywood
or iron rnnfjnﬁ sheets and a dense smoke and moderate heat generated in the
combustion chamber below the heap of fish till from the appearance and
feer It is judged to be done in about 24 hours. The smoked fish is gen-
erally judped to be dried when no drippings fall into the fire below.
Large [ish are not normally arvanged in layers for smoking but
when they are, which normally does not exceed 2 to 3 layers, small sticks
instead of coconut midribs are used to separate the layers of fish. At
Tema where two types of rectangular ovens are used small fish are not

arranged on coconut midribs but are arranged {n a thin layer on unframed

one f{nch wire mesh sheets that are cut to fitthe rectangular drying ovens.
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On these sheets of wire mesh the fish are initially exposed to the
atmosphere to dry surface moisture for about an hour. After this these
sheets of unframed wire mesh with fish are piled one on top of the other
(Fig.14) up to six sheets deep and separated one from the other by thin
ticks. These are heated over a rectangular metal drying oven to prill
the fish for two hours. On this dryving oven vertlcal cooking of the

s uneven due to a 15iderable waste of heat and therefore after

, ] the sheets are rearranged t bring the top sheets down and th
' m sheets up for a further hour to effceet uniform cooking, After
th the uniformly cooked flsh on the wire mesh sheets are poured to-
ether into the smoking compartment of a rectangular smoklng oven an
overed with a di jute cloth Dense smoke and modera heat are then
applied from below till the fish is done.

It is claimed that when the fish is left exposed to the atmospher
to surface-dr for much longer than one hour before drying on the ren: the
resultin yked product i bad tasting but fi while shovt periods ol
exposure for surface drying result in tastier but fragile products. Large
fish are similarly smoked but in thin layers according to aliove pro
cedures following a short period of exposure tor surface drving.

I'he procedure for smoking fish at Chorko cratissbasicendil vtk AMme
as! at Tema. Here the small fish atx arranged in a thin laverion a framed
wire a number of these framed wire meshes is stacked ene on top, ¢
other for up to ten frames high to form a chimney over the mud

rectangular drying oven. On this oven it is not only heat that runs

through the chimney but there is also a unidirectional flow of smoke which

because of the wide open top is not retained in tl

create a dense smoke atmosphere to envelope the fish with the resu
the underside of tl

Drying throughout the chimney column is also uneven and after

he oven long enol

130h

1t

Lt

that

1ie fish receives much niore smoke than the upper side.

3

to three hours drying and smoking the wire mesh frames arve rearranged so

that the top frames with the least dried fish are pliced at the bottom and

the bottom frames moved up to the top. At the same time opportunity

to halvethe number of frames and at the same time turn the fish over

15
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tor the less smoked upper part to face downwards. All this Is achicved
by pouring the contents on two wire mesh frames onto single empty frames
(Fig.15)) and rearranging the frames on the oven again for a final appli-

catlon of low heat and dense smoke. The reduction of the number of

framed wires, or chimey column, by half Improves the drying efficlency
of the subsequent low heat applied,

Genevally, IF very dry smoked fish 1s desired a heap of smoked fish
may be left covered on the oven for up to six months with occasional

applicaticn of low heal

(d) Smoking in the closed Altona oven

This type of oven is in use on

y at Elmina where the IDRC is
extending it to a local cooperative societ Y. Heat and smoke are gencrated
in the bottom combustion chamber and these rise into the smoklng chamber

to heat fish arranged on shelves of wire mesh frames.

he oven provides a uniform distribution of smoke hut the distribu-

tion of heat is uneven. There is found in use a back/front and top/bottom
difference in heating necessitating only a rearransement of the shelves of
il

fish during the smoking process

tey oven

—
o
=

The disadvantage of this oven aside from its high cost 1s that
[nadequate heat enters the smoking chamber and the fish does not dry
enough by local standards.

(f) Packing

-]
L QL8

__::Lt\r'.?b'r.._'

Usually the smoked fish is left on the oven overnight to cool be-
tore packing into cane baskets.

After cooling small sized smoked fish may be left on one oven and
more from other ovens added to form a heap which is then covered on the
sides and top with cement paper followed by a sheet of polythene or
tarpaulin (Fig.16). In this way it is claimed the bulk of the fish stores

well for months. However, it is found that the top layer is often infested

with adult insects (bugs) and their larvae. When upon inspeciton this
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condition is noticed the top covers are removed and the heap s left
e3 sed to the heat of the sun which kills the insects: alternatively

the heap my be heated from below or smoke from burning red pepper may

be passed through the heap for the same killing effect. n other cases of storage

the covered fish may be packed in small covered cane baskets; severa

of these baskets may bhe collected topether in a heap and gimilarly
covered with tarpaulin or po in the open,
LA
, olanta mhir, are senerally u: ) smok
ial materials that are burnt in the final
bright smoke colour te the fish For the
the coast supar cane pulp, and | th Al
areas'wet grass are burnt to gencrate smoke for a final
bright mellow colour to the woked fish.
B. Salted and Fermented - Dried Fish Technolopy
{-E]\’ ':‘It LI Process i.‘- ri M Cat 1vi 11V F LT ‘r\ [ IVEd 1
organisms., Ihe [ish product resulting from various modifications ol
the technology is piven the general name momone. Momoné is mainly
used in small amounts as a flavoring sauce in stews and soups.
(a) for salting
Containers generally used for salting are wooden barrals of various
sizes. Recently the ranpge of receptacles used has beenlextended hy
lining baskets, steel drums, etc. with cement. The center for this
innovat fon, whileh s localdzed, I's at Elmina under the augpiees of the
=l

International Development Research Center of Canada (ITRC). Unlined

found to

steel drums are not normally used but at New Takoradi it
be used Lo salt trigper Cish which Ic Is5 claimed 1s nol affected by the
rusting of the barrel on account of {ts toupgh protective skia., Here

open square concrete structures are used to salt fish while at Elmina,

IDRC project site, such concrete structures are used only for the cleaning of the

fish.
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Fresh fish from the sea 1s not used divectly to make momone.,
It has to be left for elght to twenty-four hours to soften depending
oniithe type of fish. Because of the normal need to leave the fish to
be salted to soften for sa long fish which 1s left unsold at the end
f the day or cannot be processed by other methods naturally constitute
good material for making momone.. Early caught fish at sea that fis
Landed soft fall in thisg cat epory and is used immediat ely to make
momone on landing. ‘Not all [ish,however, can he processed dinto momone ;
at Apam, Daa is not used whille at Axim Kokona, Poanoma which is variously

| A ' tsiital - B - - . 1
called Etuhoo, Apatablako or Ntere are not used.,

(¢) Preparat ion of the fish for salting

After enough time has been aliowed toisoften the fish is washed
in either fresh or sea water 1in large wooden trays at Apam, in concrete
structures at Elmina cor in any other suitable container at other places.,

Depending on the type of fish scaling may be done while the fish
Isi stiff on delaved till when it is sofbt. For example Burrito l’_H_.'.i [!_1\[}
s scaled while stiff because it becomes too soft to handle later; all
other species may be scaled whon soflt,

small to medium size fish are generally not putted but the tripper
fish (a medium sized fish) is always putted because of difficulry with
salt penetration throuph its intact skin: furthermore, if {t is not
gutted it is found that oils around the gut color the underbelly of the
dried fish yellow. Large fish are always putted and further split into
two for better salt penetration.
(d)  Salt ing procedures

The fish as prepaved above is noxt rubbed or covered in dry granular
salt. The gills and, in the case of gutted fish, the opening in the
underbelly are next stuffed with the dry salt. The bottom of the barrel
In which thie curing is to be done is next covered with a thin layer
of dry salt and the prepared fish arranged neatly in a single layer on
it. Dry salt granules are sprinkled over this bottom layer of fish
and a second layer of fish arranged on top of it and so on until the
barrel 1s.filled. ' As much as 8 pallons volume measure of dry salt may

be used per barrel. The mouth of the filled container or barrel

' —
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114
s next covered tiphtly with a jute bap laoth overtopped with baskoet
or trays at Jamestown-Accra (Fip.17) Il other places, or with a small
weipght of beach sand at Apam, to keep off flies which damape the fermenting
fish with their larvae.
Salting 1 1 dehvdrating as well ac fermenting process and ar
the curing proceeds water exu from the fish by exosm c ‘b0 the
barrel. I'hus the bottom vers of fish may 1 in thie rqudd while t !
upper lay nay be dry. I the liguid exuda e, which 1s hiphly salt i
is desired for further curing ter the momor removed, it nrotect
tron sxternal « 1Caminat Py rering the mouth of the barrel ot ntainey
tightly with polythene sheet. At Elmina only Cish liquid from trigpoer
fish curing reused a second time befor: iscarding A1l ‘other fish
liquid exudates are discarded because it is stated that their reuse giv
poor cure. At Apam, Winneba and Senva Bereku only the exuded 1iquid
Irom a twenty—four hour cure is reused several times d discarded when
Ao =X: ve oi ind other substances accummulate indicated by the development
of ""Eil A L
(e) Duration of salting
he ferment  fishim b [t for ri ranging firom twentv-Foun
hours to several months dependine on:
25iSHize R o i il s ;
Fi. '!"'—':t "!.l'.!]
4. Quality desired
5. ' Operatorn
[t is difficult therefore to give a time period characteristic of a piven
location for salting all types of fish. Generally small fish are salted
for shorter perdiods than large fish. At Elmina fatty ish are salted
for more than three days, otherwise ther result ing product is found to
be brittle. The trigper fish is salted for two to three days. At
Winneba Kookoo and Osorpa are salted for more than three months but can
also be removed after twenty-four hours for drying,. ;

The herring is not used to make regular momone. The type of momone

resulting from the herring is called saafese or fofose and 15 cured

for any period from three to ten months and is not driod subsequently.,
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(f) After salting processes and drwiug

After the curing period it is normally found that the fish is
dirtied with fish exudate solids. This dirt described as "red stuff"

in Apam and as "oily stuff'" in Winneba is scrubbed with a sponge (a

piece of netting material) and washed with sea water (Winneba, Apam) or

only washed with sea water (Apam, Jamestown-Accra) or with the fish

The stronp scent of the freshly salted (fermented) fish attracts
blowflies which Iay eges in” any openings found on the salted fish such

as the gills and the

pened underbellies. The larvae from the epes

then invade the flesh and this lowers the quality of the momone, To

prevent this the gills and the opened underbellies are stuffed again

with dry salt before exposing to dr in the open sun,

At Axzim the salted fish are dried on a raised flat platform (3 ft.

above pround) (Fig.18) and dre

covered with a netting material to prevent

vultures: from stealing them. At Winneba the salted fish are dried on

elither coconut palm fronds or on large beach rocks. At Ada they may be
dried on the sloping side of special smoke oven thatch COVers or at
!

tlmina on newly introduced IDRC raised platforms similar to those tradi-

tionally used at Axim. Drying of the salted figh normally takes 24 to

&

rs. All drying requires rcpgular turning over to effect uniform

(g) Qual iL}{_dt-ty'rrlin.n1§ of salted [ish

The quality of the salted fish, it is cla imed, depends on the amount

of salt used and the time it takes to cure it as well as on the depree

of 'stiffness ofiithe fish used in the salting. The mare salt and the
longer it s left in the cure the botter the quality. It 1s here stressed
i “the fish is lefe for long periods in solution the salt concentration
must be kept high. Insufficient salt results in a partially putrified
product whereas insufficient perlods of exposure or the use of fresh
relatively stiff fish results in a hard,less tasty product. A pood
quallty momone, ft Is claimed, should dissolve or break up easlly in

stews and soups. llence the quality of momone i{s assoclated wilith softness
to the touch which is a property used to indicate the end of a properly

cured momone.

that



(h)  Packing and storape of salted dried fish
1 W e wnic due to 1ts high salt

Momone or salted dried fish

content which varies between Il and 16% (Nerquaye - Tetteh et al, 1977).
Thus 1t has to be protected from the atmosphere to keep {ts moisture hich
normally varies between 49 and 62% (Nerqguaye - Tetteh et al, 1977) stabl

e small salted fish are normally packea—in cane baskets that are coverdcd

either individually or in eroups with jute cloth aver—tapp

sheets. In other cases, ich as with the trigper fish, the dndividual
fishes are arranged on raised platforms in concentric cireld round a
central point with the outside cirvcle extending to several feet In diameter,
second layer of concentric cirles is bullt upon the first and so on to
1 height of several feet (Fip,19). he top and sides of ¢his st i
then covered round in jute cloth followd 'y a waterproof cover of polyther
“ter momone is packed ine baskets with each
It il the biasket 1s filleag Ihe toj f
VO Jith paper foll d by a sheet of
polythene. This may be descr d as an aping process. Itimust be remarked
here that all the covered stacks and packapes are kept in the epen with
out a roof cover.
C. Non-salted Dried Fish Technaoli
Fish may also be sun-dried without salting. This method nf fish
preservation applies particularly to small fish, e.g. anchovies, Barrito Spp,

etec. These are fishes that s before fermentation or
bacterial deterioration sets fFishi re usually spread

in thin layers on the bedch sand (Fig.21) and normn

4 Q "

to 48 hours. The dried praducts are packed into ecane haskets and stored

in the same manner as descrvibed above. lLarpger fish require prior partial

dehydration by salting using methods already described above before

drying Iin the sun,

D. Fried Fish Technology
Fried fish 1s nsually eaten with ready to eat foods, e.p, Kenkey,
in Ghana and because of its high demand value it 1s not normally found packed

in heaps awaiting sale. TFor this rcason fts Importance as a fish preserva-

tion method has been underestimated in Ghana. A survey conducted in the
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e An afternoon visitor to a beach fish landing site is likely to

see a train of men, women and children slowly pulling a long 1" nylon

|

hauling line attached to a net cast way out at sea ( i i), This 1is
a traditional way of haulinp fish which has not changed for ages. Tt
is both tedious and slow. A simple way to Improve or remove the drudpery
and assist withgspeedier | ish' landing is t it a simple pully mechanism
with a ecood mechanical advantage. Quicker lTanding ol netted {ish will

==

1 i ' . e i melivvin o . ' 1

reduce the amount of strugpling the Lish hawve to endure betore death,
This' is necessary because the greater the struggle the gunis lear ot

L 1 4 » - - . ] P | e ; P | . - e | ‘y 4 Q
onset and resolution of rigol mortis and theretore the raster the onset ol
bacterialldeterioration of the fish:; fish will suffier bacterial attacl

e ynly after rigor mortis has been resolved,

d i EFresh Fish Handling

It has been repeatedly stated by various author (Dibh G964

'he whole problem is recogpnized to be centered on
ice. [This problem is still unsolved and therefore
sl ¢ 1 ¢ t
Recause of scarcity of lce the little there ls 1t
e too for the small n.
Without ice cooling at sea and with subscquent exposure to the sun
at marketing centers the fish temperature, which may be already high
©f ey 2 ' : e - ,
vt -19-¢) before it reaches the market, quickly increases to anywhere
0 0 5 )i ] ! : Sl
between 14 and 23 C (Trenning, 1969). Hence some of the [1sh sold
as fresh on Ghanaian markets may be in really bad states before the consumer
Shad 5 ¥
purchases them (see Table 2, Appendix ).
Covered sheds are provided in some markets but these are not sufficient.
This facility deserves to be expanded and extended to other areas.
It is not sufficient to take Ice to sea; It must be adequately pro-
N tocted. The Inshore [lshing vessels have holds which are will insulated

but the artisanal fisherman does not have sufficiently Insulated boxes

— for holding his ice and fish at sea and over the bargaining period at the

beach markets. This need deserves attention.
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ol (61 Quality Control and [Nish Froshnosy
Ihe need has been expressed (Botsu, 1973) for an ob fective method
o .
tor assessing the quality of fresh fish polng Into freezer storage and onto
| the markets. One cannot agree with her better. The current methods of
| relyling on physical examination of rhe gllls, eyes, color of the skin,
I s .
Firmness to touch are not considered reliable methods for assessing
| [Fish freshness.
| e/ Examination of seabream sold as fresh on Chanaian markets using a
new method developed in this work showed preat consistency of data and
et indicated considerable variation in fresh seabream quality offered for sale to
Ghianaian consumers, This new method shonld provide a simple, inexpensive
i (in terms of walerial used), reliable and objective assessment of seabrean
freshness,
| ) lhe method may be modified to caver other fish species,
L8]
D. Utilization and Consumption
. =2 e . - 3 {
| £00r taste, unpleasant smell, st range appearance, presence of
bone (Appendix 2, Table 7), taboos and medical problems are some of the
| 3 . 1 1 . - wil {
| izl reasons listed to he responsible for the underutilization of fish in
| Ghana.  Some of these reasons e.g. taboos, affect larper proups of people
u
and therefore larger markets than others. The organoleptic, physical
| and religious objections can be removed by  the application of food
: o
science and technology ideas and this is recommended to extend the
L)
consumption base of the underutilized fish.
There are other problems of underutilization due to fishermen not
i # - . Fa. : . -
landing the fish for ore reason or the other. The electric fish for
instance can bo conveniently handled by using rubber esloves at sea.
Reasons must be Found why the scallop (Tecten Sp) which 1s cnn-
sidered very good to eat elsewhere in the world pives medical problems in
i Elmina. Could {t be due tu the way Lt 1s prepared?
Ways must also be found to use trimmings of large fish e.p. fins,
| tails, pills presently thrown away.
' —
| B, Fish Preservation
—
(a) Fish smoking
L. Smoking ovens
—

The volume capacity of traditicnal ovens is small and there is
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cover to avoidithz deleterious effect of dlurnal changes In cimospheri
conditions. The reason for the frequent [nfestation with Insects ncticed
in the top lavers of a packed, heap of saoked fish may be dur to thi
aksorption of moisture from the atmosphere and also to a greater supply
of oxygen to the top than to the more tightly packed bottom layers !
deed a close examination f the top AVEers ol 1 packed beap reveale
1 fading of the smoke olor due possibleito oxidation of phenoliec com
F""1\| resnons '”-'I.l‘ I I smoke color. Il I ','- | f thest ttm ..']."' Yl
conditions which clearly lead to a lowering of quality dndicate’ thi
need to pack aud store the smoked fish under proater alrtipht i o
Van el 1964) 15 suereested the sto Gl gmokaed fish in t
lark but the rat ehind the supgestion wa ot given, | suspect
it ‘ray be related to, the otection of smoke color. This may be dinwv -
tigated with profit,
(b) « Salting and dryinp of f[lIsl
concern has been expressed hy Kapan (1970) on e use of
ed fish for making momone (salted dried fish). CONCer:
in-be very real as alreadyv dndicated, momone processing is based on Lhi
resoluticn of rigor wortis which dis a condition which coincides witl
the beginning of bacterial activity in the fish (Hess, 1950).  Technolog
should therefore aid momone processors by developing practical method:
to determine the right point at which rigor mortis has just been resolved
the Fish and therefore gocd fior momone processing. [For the present

momone processors juwige this by softness to the touch whiclh Is a method
we have already Indicated, with respect to [r ;. as too variable

and theretfore unrel lable.
A I-. - 1 -~ F - e
A by-product of salting
exudate of the process. This
commercialized in the Ivory C
has been conducted in Ghana w

deserves to be continued to u

wasted.

which' is largely wasted is the 1iquid

is the basis of a product called Nouc—Mam
nast (Bonsu, 1976). Some preliminary work
ith good results (Kapan, 1970). This work

tilize this by-product which 1s presently
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50 and to see whether some way could be workout to process them into

The practice ol drying fish on beach sand or on the ground which

wee have indicated may be highly contaminated, should be discouraged
and the processors be encouraped to dry them on raised platforms as is
| 1e 1 SOme 1reas.,

‘revious reports (Kagan, 1970) and common opinion Indicate that
tish frying as a nethod of fish preservation is unimportant. Present
results from extensive surveys show that this opinion is not justified.

'he survey: shows that it ranks third in importance behind smoking/erilling

ppendix <, Section 3.1.2). This method therefore ‘may

F, |'_‘ f r il 10SUTe t e I } +

[he Artisanal Pish Processor and the Reception and Movement of New Ideas
he artisanallfish processor will not readily receive new {deas

unless it iswithin his technical competence or skill, financial means,

itural values or standards and of proven economic advantage amongp

wven, the Adjetey oven, for I(nstance was
rejected by fish smokers in Ghana because it was expensive and could
not produce sumcked fish which was dry enough to meet their cultural
not produce smked Fish which was ary enough Lo meet their cultura

Similarly the i

tona oven in the villape of

Biriwa 'was not sucessful because unit cost of the oven was too expensive,

A thorough investipation did not support Kagan's (1970) report that
the rejection was due to processors' preference to bend over thelr ovens
instead of standing upright,

Many instances of good technologsical ideas are available unshared

in scattered isolated areas partly because of a communication gap between



processing sites and partly hec
readily appresiate the technical

peoples' metnods even when these

For dinstance the drying of
new to! the trade in Ghanaj; it i

t it required IDRC technical m

requ ired

Similarly it

of a rectangular oven and unfram

fish smoking to framed

for use along

is the practice in Axim and otheir

aunge of the t

inability of processors
y and nutritional advantages in other

operating in the same locality

methods are
platforms 1s not

places

en (tolocate and extend it to Elmina pro-
a trained mind to perceive the potentialities
ed wire mesh as are used by Ewes
wire mesh to Chorkor=Accra [ish smokers
vectaneular

avens,

therefore, that it is up to research

to f the trade at I Tevels of producticon, processing and
storage to choose the most useful methods for extension ta the trade
- 11 1
(3} da-wnoie,
;
(a)  To improve upon the seasonal pattern of fishine, artlsanal
wst be assisted financially to acquire fish
detection devices such as echo sounders and light—fishing

equipment that are ava

(b) For speedy delivery of
cost to the consumer ar

to acquire their own outboard

operate independently

to the consumer at

Fishi inspection and qu
to protect the consume

(d) Investipations must be
could be fabricated to
shore.

(e) Enginesaring ideas shou

)
with good insulating p

reasonable

fresh Fish in good condition at

e

tisunal fishermen must also bhe

assisted

this way they may

motors. [n

of middlemen and thereby sell direcrtly

lower prices,

P

ality control measures must be

instituted
Gs

conducted to see If a mechanieal device

afd human labor used to pull nets to the
ld also be applied to develop contai

roperties, using local materials, to

assist with ice storage of fresh fish at s¢a, on the beach

and at the markets,




B. Processing Technolopy
(a) Under-utilized fish species
L. Extend food seience and technology ideas to develop methods
that will permit fieh that are currently underutilized for a variety
of reasons (see Section I, E) to be accepted In staple and novel
foods,
2. Steps should also be talen to utilize by-products {rom pro-

cessing such as fish gills, vafls and fins ioto useful foods,

(b)  Salting

I. Hethode shoald be soupht. to detect the resolot fon of lepf ﬁ@lllﬂ
and therefore the right time to salt a plven specles of [ish.

2. Investipate and introduce brine salting more actively Into the
trade.

3. Efforts must be sonpht to find better uge for fish liquid exudates
currently thrown awny,

4o Investigation mist he condueted on brown pigments observed on

salted dried fich.

BooWater activity stodies should be condueted on salted fish to
Jetermine thelr cquilibrium water relations to assist their
storage and packaying,

6. Procedures must be develeped to cenable fish that cannot be

traditionally salted to he salted satisfactorily,

(¢)  Smoking
l. Efforts must be intensified to improve on existing closed oven
desigus and framed wire mesh ovens (rectangular ovens) to improve
upon thefr heat and smoke dictribution.,
2. Different fucl sonrces must be experimented with for smoked
flavor and taste improvements,

3. Hrine smoked fish trials should be pursuud.

(d) Frying
Attention shonld alse he dirvected to fish frving to see what

fmprovements can he nade on existing methods,



[

VI. SUMMARY OF REPORT

A first hand survey of the state of the art and fish processing

technolagies in Chana which it is believed have relevance to other parts

of West Africa has been made,

It is revealed that [ish supply pattern of the avtisanal fishermen
is seasonal due to reliance on visual spottings of shoals of [ish. 1o

handling ofi fish before it reaches the consumer is also found to be

basically not satisfactory. This state of affairs is caused partly b
the fact that not much care is taken to avoid bacterial contamination at the
beaches and partly by the non-use of ice for preservation and the
excessive exposure to insolation by both the fisherman and the fishmonper.
A method that will enable the quality of the fresh wet fish,
offered for sale to the Ghanaian and other consumers, to be assessed
was developed in this study.
Underutilization of certain types of fisl species occurs in certain ;
localities for various reasons but such underutilized fish are not thrown
away but sold to outsiders who accept them. Other (ish species however 3
were similarly thrown away elther at sea or on the beach. ;
Fou' methods of fish preservation were identified - smokine, salting and
drying, sun drying and frying. OFf these methods smoking is dominant.

Frying which is commonly believed to be unimportant Is revealed to he

2ven more important as a‘method of preservation than salting and drying.
The various equipment and processes used in these preservation me

have been described in preat detail.

Recommendations for future laboratory studles have been listed.
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1. NTROL HCTION

1.0. Backpground Informatlon

Malnutrition is' one of the important problems associated with
food production and copsumption in this country. It is believed that {t
can be alleviated by increased consumption of fish which 15 relatively
cheaper than meat. It 1Is also known that a large proportion of fish
landed in Ghana is cured and/or processed: before it is used in the
various food p=eparations f[or consumption,

However, 'u cursory review of the available reports on fisheries

would reveal that efficient utilization of Ffishery products has not been

a major preoccupation of researchers as well as most of the entreprencurs
and officials connected with the industry. It sapms that only a few of

the species are commercially accepted and that these are beinpg over-

exploited. Statistics of catch for the past five years seem to underlie

the truth in the diminishing trend in the volume of landings of traditional

species. Some species like John Dory and trigaer fish have been commercialized
and have acquired considerable shares of the markets for smoked and

salted dried fishery products in Ghanaian markets. Other groups of fish
are less well known. The species involved vary from one [ishing area lo
another along the coast.

The nature of handling techniques employed and the low level of
use of the existing preservaticn technology tend to reduce the volume of
fishery products that may be available at any given point in time, Other

fcant din this respect are dietary

]

ractors which are equally signi
patterns and preference schedules, the ability of the market—sutrepreneurs
to provide the required services associated wlth fts distribution and
consumers! demand for other sources of food requirements.  All things
being unequal, losses in the available food have been considerable,
especially during the last decade. The Food Research Institute (CSIR)

and the International Center for Marine Resource Development at the

Iniversity of Rhode Island, USA, have toncluded an agreement to undertake

fishery research activities under the title "Underutilization of Food

Technology Resulting in Losses of Available Food'.




[t is believed that very often [ish reach the processors and/or

e
consumers in bruised or substandard conditions, leading to physical,

" cconomic and nutritional losses. The major problem that prompted this
study is that data and other relevant information concerning fish supply,
handling from the beaches to the processing points, fish consumption and

e utilization habits are fragmentary and superficial to permit any meaningful
action Lo be taken and to reduce losses. In this respect it is not

o known how popular fish is in the diet of the average Ghanaian consumer.
Whats species dues he patrvonize most? What factors affect his pre-

ald ference for a piven specles and fIshery products?  Which apecles ave
lesg preferred or disliked and why?

Bl
I.1. Frame of Reference and relevance of the study

. Accordipg to the Protocol of the Economies, Marketing and Con-
sumption Division is to provide both statistical and descriptive informa-

o tion on the above-mentioned problems with speclal repard to the

(a) supply patterns - manthly catech and deliveries by species
sad and fishery products (if possible)
(b) fish consumption habits (including taboos) and utilization

a

patterns and to
(¢) recommend preferred species upon which materials would be

. selected for later laboratory investipations.

.

While the last point indicates the relevance of the study it is
also believed that the teport would provide a basis for selecting any

Y species or processing  procedures for future detafled work.

1.2 Methodology
This section describes the general methodology used in the pre-
ot
paration and execution of the surveys, tabulation and analysis and the
reporting of findings. Details of methods used in obtaining and arriv-
Ex ing at other data and results are discussed in full at the appropriate
places in the report.
-
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L . 1
A meeting was held to decide eon the co tStal towns where the
/ surveys would be conducted., the eritervia for tha choice of towns were -
= 3 :
that they should be located at relatively equal intervals From cach
other and that each center should contribute not less than 10 per cent
el of the total domestic catch of 'm Fish., Using some crude estimates
of ‘catch statistics we agreed that surveiys should be carried out at
Keta, Ada (Volta Repion), Tema (Ac ra=-Tema Metropolitan Area), Winneba,
—
Elmina (Central Region) and it Axim (Western Région) .
We designes questionaires on peérsonal data of o tervieweos,  thoft
baad ~
food e 3, motiv ns. for ISl preferences and msumptl {ons
habits, food preparat i with fish, céremoni tor which fish is 1 i,
o re they purch Fish and why and wheth r not they store e sl
1L home and for h long, We also soupht t know about the condition:
- of the fish after eepin thiem untde lomest it 5
the questionaires wer tested dn apllod survey At Tema e
FESULLs were pood and therefore we i ‘ed not it TE ST ema bt
=
IS the resylit r the pi t sur for uture an ‘ Allter ' the togt
100 ¢ 'Eoquesitonalre repared ‘and shared ar os nvesitiiyat
caad
[ Prising the team: Mhese ire Mese csToam Nvarkol n Nii Anange v PRI
“ Archibold Thomp: 1, Michael sae Sackey ind Migs Monioen Addo=0uidve werd
temporarily employe Sorathasi Siahiy S RotHNEH 6 Siir v ay ind analysis of the :
) results were supervised by P, Kweku Okoso-Amad. a Res irch Officer of
seah Ini principle 50 questionalres were tolhe e L edach towr
iowever, 93 per cent or 279 of them were rompleted:
Nand .
Fahle 1 aample '§ '
| | JII |
[ ¢ ol ‘
l .:"“]'L A e NOGE rercentases
IKata () /L)
oy Ada () 1.7:.:92
."u MNA -}5’"" I b h:'
— Winneba 39 1398 '
| Elmina 50 17.92
—_ § LRI '“1:; ]-u:.fll
| fotal 2 100, 00
—
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Fable I shows the number of questionaires completed in each town and

thelr respectlve percentage in the total sample slze. Fifty questionnlres
were completed in Keta, Ada and Elmina, 38 and 39 questionaires were
completed respectively at Tema and Winneba, while Axim had as much as

52, This gives a averapge of about 47 questionaires instead of 50 per
cach town,

The team was instructed on the uvse of the questionaires to
extract as much information as possible from prospective interviewces,
The survey started on the 3rd and ended on the 30th of November 1976.
There was a break of four days between 12th and 16th to assess the
results of surveys in the Volta Repion. After the break the team went
to the Central and continued the work in the Western Repions.

We have not emploved any complicated methods and formulae to
analyse and interpret our information. Instead we have used asimple
observational analysis to interpret the data. The main reason is that
the survey objectives do not call for such sophisticated analysis of

an: in-depth analysis would probably be out of focus.
[he report consists of 2 parts: Part I describes supply patterns of
fish along the beach where suvrveys were conducted. Part IT deals with
consumption, preferences, disliked species and utilization of fish based
mainly onithe results of the surveys.

[ am gratdful to all thase who helped in making the surveys and

the report possible.  These include the Technical Assistants of all
categories both in Accra and at Elmina, FRI and ICMRD who sponsored
financially and technically the research project. 1 am solely res—

ponsible for any incorrect interpretation of the data and information.

Food Research Institute Dr. Kweku Okoso-Amaa
CSIIRS "Accera.

20th May 1977
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SUPPLY PATTERN



Chapter |1

1% SUPPLY PATTERNS
1.0, Overview

Records were to he tuaken on the pattern of daily landinps and

supply of fish 'along the coast. However it was pointed out at the start

that this would be laborious and practically impossible. But then a

monthly supply pattern might be equally useful for our purpose. When we

started collecting data on that we realized that even the monthly
statistiecs on supplies per towns gurveyed were not readily available.

We had to screen a lo: of sources to obtain some dubious data for 1974,

AS to whether they are reliable is anybody's guess. Our only consolation

is that they mipht pive rough description of the supply pattern for

1974, This part of the report relates supply pattern and species composition

for 1974,
I.1. Monthly Supplies

Table 2 shows statistics of marine fish supply for January through

December at Keta, Ada, Tema, Winneba, Elmina and Axim. Data on supplies

at Tema were easily obtained. The fact is that the recordings refer to

only one kind of fishing, namely inshore fishing, where vessels are
used. The relevance of statistics for planning, management and opera-

tion of the business is recopgnized. i

And data are available and reason-

ably reliable. 0On the other hand, owing to the dependence on recorders

who do not have the means to measure the weiphts of landinps, statistics

on canve fishery landings are more observational and subjective. When

data are scattered and are not available for a considerable number of

months, their reliability and usefulness tend to be marginal. Con-
sequently the writer {s compelled to make large amounts of guessings and

estimations to obtain fipures to fill the 2aps.
We have employed such methods to obtain data for some of the
monthly supplies at Keta, Ada, Winneba, Elmina and Axim. The most pop-

ular method we used {s that we found the average rate of growth of



the available data for a number of months of one town. U the last

y - : ! T . T
month's supply as the base, the following month's supply is estlmated by
multiplying the base figure by the rate of prowth. e result is

compared to the data of other towns for the same month, making room for

some errors, we arrive at a fipure that i riod reasonabli Ayrain
reasonableness, in this context, 1s qualified by our observation: nd
information supplied by the fishermen. Data presented in Tahle 2 are
therefore indicative and should therefore | interpreted with caution

lable 2. HMonthly Catch Statistics for 1974 (metric tons)
Month Ket Ada inney £ lmit Axim tal
lanua J ) 27.61 5187. 80 101.00 |2 708 1878 5636.99
February 149, 6 b0 23 1008, 73 }11 .2 111 8, 64 109 J842.35
March 1128, 7 G705 118, 1 G, 93 103 ! ] 2 GHEGLUR
April 10) 18 f 24,59 6789, 2 124,26 LB 24 10202, 1]
Mav f 4., 495 1802, 61 190. 0 ] .99 15 4 /) / 105160
Tuns 223, 1 13,01 3211020 106.91 185, 7t YL 8 4012059
July | 68U, 8o s bt i) G254, 65 ) ' VA 165,46 635. 66
A\upust 238,83 132.45 6710. 45 199 102,76 07,10 115.03
September 257. 74 141,27 6340, 54 15.60 58,97 183, 45 960 57 ;
Octohen 1016, 90 103. 70 10699, 88 108,21 150,82 194,08 127304,139
November (25, 69 A E G226.15 170,00 0. 809 02 .11 035,29
Do r_.'*.f-we‘_____ 412,61 81.76 ! 1864, 0Of , 125,64 184,206 154,41 hB22,.78
'in_'__‘:’ B _____5: i i_. 57 : 9u4., 70 \RU6R. 8 g4l 5 2353.01 2646.07 76967.99
r".‘.'t'l'-1_’-".‘ "‘,"! ; n‘]-’.. 1§ ] . LR al.f. _'IH I.r'.-_J‘ £ '._.. :"1._ N8 '._l‘l”' () *-Jni ). 00y
Source: Documents of Fisheries Department, Accra.

In general the volume of landings is5 low during the Harmattan
months-December through April. It then begins to rise to a peak period
that coincides with the Sardinella season. There are locational and
monthly fluctuations of supplies. fThese are explained by seasonal
occurences of species and the type of fishing activities undertaken in

one month as opposed to another. This is exemplificd by data for
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y Elmina and Axim. In Tenma, landinpgs in August September and October
dre exceptionally heavy, otherwise supply for the remaining months are
relatively even., The only explanation we can pive to this pattern is
that the use of vessels seems to immunize inshore fishing apainst
seasonal ocecurences of dit forent :;f"”"i"-':-
he table shows that the average monthly suppliecs varled from
78,72 metriec tons at Ada to 4872.40 metric tons at Tema in 1974. By
extrapolation the pattern of supply would not exhibit any dramatic
changes.  There would, however, be chanpes in the quantity supplied,
1.2, Species Gomposition of Gupplies

Many fish species are landed every month., But tho quantity and
the size of the fiish In each species vary tremendously from one place to
another and from one month to the other. Some of the species are caupht
repeatedly for more than a month before they disappear. While some
gpecies, like herrings, burrito and anchovy are traditional to the
industry as a whole, other species are associated with certain centers,
where they are often landed, [t is known that vessels land John Dory,

mackerel specivs, (especially scad mackerel) trigper fish at Tema,

Elmina and occasionally at Winneba. The supplv of anchovies is related
more to Keta, Ada, 'Tema and Winneba than to Elmina,

We made an attempt to collect information on monthly species
composition ‘of supply along the coast. While we were successful with
Keta, Tema and Elmina, it was difficult to obtain any reasonable
information at Ada, Axim and other towns. Another difficulty was that
species were caupht in such small quuntities that a long list would have
resulted if we were to include all. We decided therefore that if the
volumi: of supply did not exceed 100 metric tons the species would not be
included in the list. Forty three of such species and for which there

are statistical information are:

Apapa Barracuda Bip-eye fish Bumper

Burrito urro Cassava fish Cat fish

Chub mackerel Crabs Cromics Cuttle fish
Diagrama Flat Sardine Flying fish Frigate mackerel



Globe fish

Leer fish
R. Runner

Rocador

Shad Shark Shrimps Snapper
Sole Spade fish Surgeon . Trachae
Threadfin Tripper [ish

Groupe

Lobhste

Ray

Round

sardine

Ui

ng [ish
Long Ffin
mullet

Red

miackerel

1d

herring

Seabream

For this list we had to rely on the {nformation given In the
documents of thne Fisheries Department. In the survey we noticed how
ever, that the species listed per center was small becauvse not all
species were landed.

Since data for other towns, Ada, Axim and partly Winneba, ari
not available we found it difficult and probably unnecessary to relate
the species composition to the volume of supplies as shown {n Tab.e 2
1.3, Supply of Fishery Products

Fishery products refer to fresh fish as landed and/or sold on the
markets and cured products, namely grilled, smoked, fried, salted and
fermented. We also observed that an appreciable quantities of [rozen

fish is sold in the markets

h

[t was not possible to undertake an indepth survey of ‘the supply

of fishery products. However, in a concurrent study we asked 118 respond-
ents "What are yvou poing to do with the rfish you have bought?" . 30 sold
their fish fresh, 39 smoked theirs, 40 erilled, and only 9 salted and
fermented their fish. Out of the Wotal volume of 6597 kg. of fish,

11.23% was sold fresh, 38.29% was smokad, 21.627% was grilled and 22.63%
was salted and fermented.

In all the surveys only production units that employed tradi-

tional technology of processing and curing of fish were included in the
study. Production technology is simple and may be inexpensive., Yet the

quality of the product is challenging.

Fishery products may be sold locally as well as on other markets '
located outside the landing and processing centers. Women normully are
the only entrepreneurs in the supply of fishery products to o.hey
3

populated areas. In the process of distribution entreprencurship is

influeaced mostly by the distance t. be travelled, availability of




- 9 -

transport charpes, prices of fish and allied consumer products and the

preference characteristics of the consumers.

1.4, Summary

The supply of fish in the centers surveyed varies 1n quantity,
the composition of aspecles and cured products.  The pattern of supply 1s
due also vo the seasonal occurences of specles and fishing activities of

the dreas concerned.,
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Chapter 2

CHARACTERISTICS OF RESFONDENTS

2.0, Gverview

he first part of the questionaire sought information on per-

sonal characteristicsisuch as ape, sex, marital st 1tns, size of family

and occupation. We have summarized and disce

2.1.  Sexual and Marital Composition of Respondents
[here were far more females - 176 or about 63 per cent of the
sample than males = 103 or about 37 per cent of the sample size.
Table 1. Sexual Marital Structure of Respondents
TowRs SIOIESIINS e s el A Marvital Status
ALN RN __"I“-'l i \ Bematle Married Divorcoed Widow "IJ-."-.‘:!I'
] Keta 24 20 } 12
Zanasnda 14 b 31 ] 10 6
11 »7 { : 8}
13 - 1]
p 29 | | ! f
2 (IBTS: et 2N RETE §2 1 15
()1 I 1176 749 196 7 4 17 ; 34}
= _”_E':'_-_‘_ ent 4 IS A (538! = 5 700. 3 LR 61 Zilnh

As indicated in the table above a large proportion af the inter-—
viewees are married - 70 per cent, while about 21 por cent are not

married. Both widows and divorced constitute only about 9 per cent
) |

of the total sample,

2.2, Family Size

The size of the Family is taken as comprising a husband and a

wife or wives with or without children, which may include also dependents




|
i
of either the husband or the wife(s). In ovder to distribute the
w Interviewees according to family size we had to determine the slze
range,  Hith an interval of one we obtained 5 groups of family size
as presented in Table 3. The first size range corresponds to the number
e of unmarried persons as in Table 1. But in Tema the only divorced
woman had no children.  She was therefore considered as single in this
T table. The family size ranges from 2 to more than 7 members. While
size ranpe 6-7 constituted the largest group of families in the sample
h the smallest size range 2-3 was also the least represented i.e. 15.77%
of the sample. 'The relative difference among the size ranpes is more
apparent between 2-3 and 4-5 and between 6-7 and over 7 members per
i family size. Variations of size among surveyed towns are also conspicuous.
= Table 3. Size of Pamily
= slze range  Keta Ada  Tema | Axim Total o N ISl
0=1 12 fy 10 11 () 15 60 21.50
2 7 7 8 5 10 7 44 1657
vl
(=5 L1 13 10 3 14 10 61 21.86
T f-7 L4 9 2 10 12 L5 62 22.22
2ol Ut o e SHILAATE s el TR Wi 0 R m e o R n W s
“ > O Vs () 38 Jel ) s 52 279 100.00
i b2 b 2 CLEs, e ) an s, y scid
2.3, Ocecupational Compesition
(TR
We askod the fntervicwees as to what they do for a living or
what is your occupation? Details of the answers have been indicated in
Appendix 1. The answers were grouped under three main categories of
profession, as shown in Table 4: Of the 3 catepories of profession
7 about 21 per cent of the respondents are producers or manufacturers.
There are two types of Servicemen. One group of Servicemen-11.8% is
Ty associated with production or manufacturing. The second grouh of
Servicemen-12.5%-1s related to administration. A large proportion of
— the sample-119, being about 42.7 per cent, engape in marketing and
seneral trading.  The residual group of respondents-34 or about 12 per cent




of the sample-are housewives, students and unemployved persons.,
: “
| Chapter 3
| PREFERRED AND DISLIKED SPECIES
| | B
L
3.0 Motivation for Fish Consumption
o
| We tried to find why peop eat fish (see aquestion 004)
of App.B=-1). I'he answers to juestion are presented in lTable 5, T,
- ' 2 ) y T : : 3 n "
the questionaire 5 possible ai ers were give enving yther reasons
i g : 7 . '
| fcr the Interviewee to add what he or she fivel: hould he thi SHah An
. Forulo o had 13 A it - ' :
| o interviewee had a chance to pive re than one reason for eatlng fish,
1 1 1 1 1
- { 5 vIlY. dOo [ YA [ [ |
e AT ES bt R (e L5
Keat : : iy t bt ) ;
| i | \da Tema  Winneba mina \xim | Total 0 f t
NAYIMOB [ [ ) \ " ( i
5 ErA el ; | i
Because of [
|
1 i =y ' ) r
] Lie ts food 37 { 1) { )1 12, 04
| values
I | | i
} ol ) ¥ ; . |
| |2. dltst ta - i ) | 9 ) [ 157 11555091
; | |
=
| [3. it is easily '
i obtainable 25 9 { 15 i) Al /1 ‘ AL
1
i/ AR S =1 [}
4, traditionally we
| eat food with
[ flah ] 1 / 9 ) / 1)1 /
! f'ish 13 1 f 19 17 il 2009 | 74.9]
|
1= .
5. dts relative
|__cheapness = =~ 17 4 12 9 6 72 25.80
14 . ”
6. other reasons:
1. gives more
blood 1 ] 3 1 - - fy 215
d health - 1 2 2 1 - 6 2y
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The total number of respondents for each roas Ly, lor exampie 209 for
"food value'", is then related to the sample size with the result ex-
pressing the relative importance of each reason as a motivational
Factor., OF the 5 possible answers the data show that people eat fish
because it Is traditional or conventional to eat food with fish. And
that about 75 per cent of the interviewees attested to this factor.
About 72" per cent of them eat fish for its food values, while about 56

per ocent patronize 4t for its taste. Other motivating factors are

readily available (27 per cent), and cheaper than meat (26 per cent).

J.1. Consumer Preferences and Disliked Species

Fish species, and even those commertially accepted, are numerous.
Only the processed products are eaten as iastant food item or as an
element of prepared foods. Fresh fish has to be cod¢ked hefore it is
eaten.,  We wanted to know which of the compercially accepted species are
more preferred and the preferences among tie fishery products.

3ul I Preferred Species

Among the numerous species mentioned bit vespendents (q.v. Sect

Q

1

1.2, above) we decided to concentrate our anplysis on the four most

preferred species at each center. This {s listed below: qg.v. Tabhle 6,

Keta Ada Tema Winneba Elmina Axim

Herrings Herrings' llerrings Herrings Herrings Herrings

Anchovy Tuna Seabream Seabream Scabream Seabream

scarp Kingfish Scad Threadfin Threadfin Threadf in
Mackerel

I'suiyi GCesu Tsile King fish Barracuda Barracuda

It may be noticed that there 1s only a slight difference in the

structure of preferences among the centers. The difference mipht be

explained by the method used in selecting the most preferred species.




TABLE 6 THE FOUR MOST PREFERRED SPECIES AND P'ISHI

| =1 LIl S e e N T IR
7 | : .
| d| Species !'_r_l.‘__\_-'.h__‘ L Grilled (~Smoked Salted Fried |Stink/Momonl
e s N 0 1 PERERESIOIN S RS DO DTN
! 3 ; j - z
Al Harrines 29 4 5 ! 5 ] { I
a'l Herrings 4 l 15 ] 14 .
= & | Anchovy 21 [ 3 11 [ 15 2 11 )
Scarp 18 2 3 ‘ 9 10 10)
| I'syiyi 5 - 3 b 2
| el J |
| Herrings 21 3] 12 ‘ ) 25 }
Tuna 11 ! 4 ]
oo Kingfish 4 ) 5 ’ 5 2 4 )
| Gesu 157 = 4 | 1 4 4 -
| _ 1
| de ol | DSt i ]
i Herrings
| rE Seabream 9 8 27 - ]

Scad mackerel 1 4 =
Seabream | {
(bigger type) 3 . -

1
|
|

L

:f—rliurrin;-_:; 19 ! 8 6 ] ) 14 9
:.‘ Canbhyonr 1 c ; :
m| Threadfin 9 3 ] | | ) 0 ]
o | Kingfish 1] 4] fy | 14 3 / }
- |
| \! i ’
r s . his ——— e e s e —— S bkt s e s —
- m| Seabream 30 g 22 ' 8 1] ]
2| Herrings 22 10 15 01 S a
- e et H - —= .
| ' Threadfin f & 2 0 ! ) i
| ) [

s Barracuda 7 - . 4 B L f |

i n, |
| k| Herrings 2] 5 16 18 4 15 16
| 5| 21 6 112 17 5 7 9
| ] 15 - 10 15 1 11 /
ik i | LG 1 1] 12 2 9 5
-




The eriterion for selection was the number of times the fresh product
was mentioned by the respondents. Later on we noticed that this also
concurred with the pattern of landings at the centers. Herrings are
common to all, Seabream is most preferred at Tema, Winneba, Elmina and
Axim and Barracuda-at Elmina and Axim. While threadfin Is common to
Winneba, Elmina and Axim; Kinpgfish is patronized mostly at Ada and
Winneba. As we mentioned earlier certain types ef fish are related to
certain centers. ‘lere we can observe that Anchovy, Scarp and Tsuiyi are
what consumers prefer most at Keta, consumers at Ada prefer Tuna and

Gesu, while at Tema they adore scad mackerel (gﬂﬂplﬂj and Iﬁilg.
3.1.2. Preference Structure for Fishery Products

There are considerable differences in the choice of fishery pro-
ducts among consumers at the surveyed centers. Smoked and prilled
products together: form the products with the highest scores, and in
decending order, they are followed by fresh, fried, frozen, sal ted,

fermented and dried.

3.2. Disliked Species

Consumers, were asked '"which species don't you like and why 2!, To
facilitate analysis we selected four (4) of the species which are
disliked and associated them with the reasons given by the respondents.
In order to avoid excessive details of describing the reasons for a
certain group of consumers disliking a piven species we have rounded up
some' of the respondens as well as the reaons they have eiven. For
example, only 9 of the 50 respondents at Keta dislike Scad Mackerel
because It is tasteless (for 5 of them) and that it has not been eaten
in the family of the remaining four.

The figures under "No.'" in Table 7 shows the number of respondents
who dislike the species concerned. The percentile values were not
estimated because they are not important. The reader may observe that

some of the species happen to be some of the most preferred specles,

even In CLhe sames town.  For examnple. anchovy is one of the four most
'




preferred species at Keta, but it is also a disliked species by some in

the ‘'same town. One may question the plaunsibility of such

situation,
again our explanation is that it may be due partly to the method of
selection, since a disliked species should, by decision, have more than
two people to express their dislike before it would be considered for
analysis. F'he rest of the information on disliked speties can be found

in Table 7.

Chapter 4.

ENDITURE AND: PURCHASING PATTERN

The next question that puzzled our minds is that if people like
fish for the reasons given above, Table 2, how much do they spend an
food as well as on fish? The answers to this questlion varied and to

make sense out of it all the respondents had to be grouped in rélation
to the ranpes of kly expenditures on food and dn [ish per each
center, (Table 8),

An interesting revelation is that only B84 people spend between 7
and 21 cedis per week on food, while as many as 235 respondents spend
the same amount of money per week on fish. At first this sounded quite
incredible. Tt looks as if some people would subsist soley on fish. We

tried to find out why this s so. The only explanation we could [ind Us

related to the pattern of supply and proximate location of consumers to ;
their sources of supply. Aprioristically, the information an motivation
for fish preferences, namely, food values, tradition, taste and consumers'
proximity to the sources of supply, seems to pive credence ta our
explanation.
4.1. Purchasing Pattern
How often do consumers buy their preferred species/fishery nro-
ducts and from which markets/saleg points? The answers to this question
were related to the four most preferred species. v order to cconomlz




it TABLE 7 DISLIKED SPECTES AND REASONS
|
| |
i = . - - e e s — kbl e o s e et e e e e
‘ | Disliked Specles Reasons for Dislike Sample size # of Total
e, L el 3 Fhe T — e Ralple SEI2C e o o b e
| 1
! 7 Sead Mackerel Tasteless; not taken' in 9 47.4
| el m | = -
| 1 my family
e
[ Anchovy Tasteless; not good to my 4 21.1
o | health, too sma®®
| Shark Unpleasant smell; not nice 3 L1558
- : to look at
| | Seabrean Unpleasant scent, costly, H 15.8
‘ [ and too bip
1
| e ) e 0 ; e > =
| ;:"[ Cassava fish Poor taste & too stifl 6 30.0
! X
| Black fish Bad smell and poor taste 4 20
| 41 ‘
} i Sead Mackerel Poor fcod value & taste 4 20
| & smooth skin
|
et
[(Iirigate Mackerel Bloody and poor quality 6 30
4 : [ ] .
| A st
1
ot & i ] ’
‘ b Herrings oo bony & tasteless &4 10. 8
| - [ Trigper fish Strange appearance & tasteless 3 23.1
|
| Sead Mackerel Salty 3 23.1
‘ !
i rl Squid Uply appearance & tasteless 3 23.1
|
Z(Trippger Fish Unpleasant smell, no food 11 47.8
= vilue
il 2 ) .
M Anchovies No food value/badly processed 5 2157
Ahemmandzd Bony and tasteless 7 30.4
|
I Trigper fish Bony, hard & unfamiliar 10 37.0
‘ & | Bonga Pony, tasteless & for health 8 29.6
reasons
o Shark Nasty fish, unfamiliar 6 22.2
| Squid Dirty & dislike in family 3 11.1
—
| & Shark Taboo,not pood to cat, re- 12 5252
-~
| 0’ sembles human flesh 4 17.4
| g
‘ l Saman Punpgent smell, tastes badly 3 13.0
| : 1 1 i )

. I"-l [y a el Feaditiaonn ol . N y =



ol

on time, The results have been presented in Table 9.

species per each center, the frequency of purvchase,

purchase is done)

days per week a particular category of
per fishery products of the same species. The distribut

is done according to the centers. As it is . there are
Lo ]

for any

suggestive conclusions to be drawr

cells have not been filled because of inadequate informa

can only say at this juncture that there se

he Information that would be obtafned If the stracture

of fishery products were compared with the frequency :nd

the purchasing pattern. In other words we used this info

Table 9 to cross-check the validity/reliability of other

4.2. Reasons for Buying Fish at Certain Markets
We also wanted to know why respondents buy their
ducts at certaln markets. We noticed in general

kinds of markets, viz, beaches, indicenous nublic mavrket:

stores. The reasons for patronape are also given In ‘labl
general, the respondnets buy their Ffish more at the Leache
markets. The cold stores are less patronized. The {mpor

reasons for patronage vary from one center to the other.

seems: that patronage is strictly related to the t

they buy. For the beaches are associated with the sale

(e fven in o

from the data.
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of fresh,

fish, the markets—with cured products, while the cold stores, if

sell only frozen fish.
Chapter 5.

CONSUMPTION AND UTILIZATION OF FISH
5.0. Consumption Pattern

Fish is generally eaten cooked, cured or In the proc
Table

Il expresses the consumption pattern of the respondents.

same method

in compiling this as was used in Table 9

it the

1111[.;';..-“1-‘.-'__'!

essed form,

We usoed

the

ot

LS ant

products

o

avallable




WEEKLY EXPENDITURE | OF FOOD AND FIS

A LA
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TABLEL2 D PURCHASE PATTERN FOR DRI ERRED SPECTES AND FISHERY' PRODUCTE
=
TRV T A, 3 1
o :
g " T ¢ HIS RS RO | ( LIRTLE
;i jf;pm- ies Frequency ffresh Frozenl Grilled| Smoked | Fried| Salcedl r rment -
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fam el W e e vl iy e e . o = i
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v [ ; 3 .r' ! =
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w {
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A . A\ LIS et ) " ]
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)3 [ )4 = i -
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1 ) I 4 - —
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i J 1 -
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= : < ! J e
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PABLE 9 TCONTINUED

: ST e LRSS | IR IVERBYSSESDE RSO BD UG CAES
o lapecies Frequency: of Fresh| Frozen Grilled Smoked Fricd Saltod [I"IL_“I-’_I.\;I"'I"H
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| ] i \
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Consumption pa

ttern vary from one town to the oth

cr, among the

species and their respective cured products. e dlid nor explore the

factuors which might

mption is 1

of cons

compare Table 11 wi

{fferent From

have caused such variations. lHowe

ver, the frequenc

imited to between 1 and 4 days a week. When we

ith Table © we notice that the patte

rns they describe

bought fresh herrings 3/4 times a week, but in Table 11 3,06 and 3 peop
ate respectively grilled, smoKed ang ried herrings 374 times a weel
There is no explanation fur the f nsumed., [he importance of Table
11 therefore ic o) ross—-check dnformation on patterns of purchase and
sunnlyv. Of course they neednot coincide but the desecyrepancy shouldn't
he too wide either.
5.1 Utdildization of (Fish

I'he ire several wa ising fish along the coast.' Fish l:
generally used in pr iring food. £ 1al |l tomay be used in son
religious cergmonies.
338 b L e D B R i v

.Th_ :'15 yrmation on th 15¢ f shefor il 10 I I :'E‘_'il I Fabilic
12. In order to preparve this table we cateporized thg foods unde:
soups, stews and istant foods. loth the preferred and other speciles
tish distributed under ‘the food prepara
We form of fishevy., coducts used and
10w important the fishery products are to the varions fodd preparations
The amount of wark ‘involved in alyeing Table 12 is so much that we
thought it wiser to leave as it is. However the table shaws that

various kinds of specles and fish products are used 1n

of foods in this country. Therée seems to be some kind

between the type of

used.

food preparations and the type of

the | preparation
of relatlonship

fishery products

u

af the respondents
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TADLE 13 CEREMONTAL USES OF FLSH
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Appendix B=l

FRI / URT : ICMRD Fishery Research Uroject
Coastal Fish Production, Utdlizatdion and Consumption Surveys

A. “Personal Data

IS TRt O v ene eliNOV el i Le A T e e SR R © .“nz!x.\......................

40 aMaritall Statusy ‘married, divorceds. [sinele, widows N, e e el
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B. Food Expenditurc
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€. Consumption

1) Motivation
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1i) Fish Preferences
a)  Name the kinds of fish {n order of prefercnce and state in what

form or forms do you usually buy or eat the fish (use the table)

KIdDS OF Form in which fish nay be boupht-or eaten =
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gradation of the skin tissue and might nor have penetrated into the
flesh, At che point of rajection therafore such digecarded. Fish might
k not have suffered any proteolysis and no 1loss of nutritfonal valiaes and
s — therefore nutritlonally saticFactory.
By using technolopgy to Idmit the activities of the straing of
bacteria inducing malodorous substances on the surface of the ekin or
Sy
by masking these substances with some safe chemical the supply base :
of fish may be safely extended in de velopdng countries.,  Tndeed the fish-
s ki) . : r b .
mongers . practice of washing freshly landed fish may be aimed at 'just




this result. Indeed the difference between the red and yellow color
reaclion of WSOS eéxtratives with alkaling f.'.".['."ll.‘ solution serves Lo
visually indicate the limit of aesthetic unacceptability and not that
of edibility which is not reached until later in the seabream.

Table 2 pives the evaluations of samples of seabream sold at the
beach, at an Accra market and at an Nsawam market which is about 25
miles inland away from Acera. While all the Accra samples were fresh,
indicated by the red color reaction of WSOS extracts witn alkaline
KMnQ, i solution, the inland samples from Nsawam were definitely off
fresh,  The difference between the two markets arisc perhaps from thelr
methods of storayge of stock samples. The Accra [ishmongers stored their
bulk stocksi in some amount of ice at the markets while the Nsawam fish-
mongers had no ice storape whatever.

The bacterial counts recorded (Table 2) were high and varied
widely from sample to sample. The high levels of the bacterial counts,
however, may account for a high incidence of spoilape at the market

when stored without ice.

Table L. Chemical, seénsory and bacteriological scores

1 1 r s . i3 (‘11
on samples of seabrean exposed for different times at 85 F.

Sample Hrs. olf “lrans. Colov withy ROL~ CF = & CT  CD llog bacterial
exposure (5900m) | alk.KMRO, (arbitrarvy averape ount/sq.em.skin
solution scores)
A 0 (unfrozen) Gt Reddish 1.2 1905 24 1{3) 28] -
B3 0 (Cunfrozen) 42 Y .4 1.6 252 2l 10.5
(¢ 4 h2 e 12557, 1.6 20 2.0 11.8
D 8 46 Yellowish 2.1 1.6 v 1.9 13,2

i 14 50 4 3.1 1.¢ 252 2.4 15,0

1 28 55 i 3.8 3.7 2.1 31 =
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