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*A 

PREFACE 

paper slhuld strictly he an analytical reviewA state of the art 

of existing data accummulated by research and practice on a given 

problem which sets forth established prInciples, indicates how and where 

they can be used and at the same time pointing 	out gaps in existing 

the criteria to judgeknowledge and how to close them. If these are 

- ir t 
this paper then this is a special state-of-the paper. 

that there was very little or noIt is special in tile sense 

technology which weaccummulated research data on irtisanai processing 


could review. The data had to be gathered first hand; but we shall
 

. still call this work a state-of-the-.lrt paper because out of the collect fon
 

R-" we can identify deficiencies in local technologies about which we have
 

humbly offered suggestions for future study.
 

Wd It was originally planned to conduct this survey to cover a number
 

of West African states but this could not materialize and methods and
 

recorded here have emphasized the Chanaian environment. This
principles 

is not an unjustifiable emphasis however, because it is the technologies 

developed by Ghanaian fishermen which through their enterprise have 

spread all. along the coastlands of the Gulf Coast of West Africa and 

therefore what is recorded about Ghana should invari. bly apply to other 

sister West African countries. 

In a work .ike this it should have been natural to translate 

all the local fish names recorded into English or Latn eqIvalents. 

This has not been possible due clearly to gaps In our knowledge of the 

gag:, 	 if in all West African, fisheries technology. We have as.Ghanaian, not 


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 problemn that nearly ruinled the start of this project was thle 

fear of a possible. duplication of local efforts. The tie it took to 

resolve thi problem cost us the best part of tile fishing season which 

I asts from June to October. However, If after reading through til.is 

report the reader finds new sources, of information not currently available 

in the published literature on Ghanaian artisanal fisheries technology 

.then our efforts have been justified and we hope that more o pportunities . [ 



will aris:e for more fruitful cooperation in the future. 

M. Caurle 

(Research Assoc.i ate) 

T-C lee 

(Pr incipa nvestigator) 

C.O. Chichester 

(Principal Investigator) 

Depar tmen~Oft (f Pond €;( i fn((r , Techno logy 

lVn iverg;ity )f M Y-n.' Island 

Kingston, R'{,.1. 0281 



I. INTRODUCTION 

VA Meat and fish are important sources of protein in the diet. 

Of the two fish is more important to the average West African becitise It. 

is moce available and cheaper than meat. The present supply of fish in 

N" 	 Ghana is unable to meet demand for fish and fishery products and for 

this reason every effort is being made to avoid waste In the supply 

lines.
 

Artisanal fisheries in Ghana are responsible for up to 707 of 

local marine fresh fish supplies and in the absence of refrigeration 

facilities the (,hana ian women have devel oped certaln sI mp.le pILocess,, 

technologies which have served to extend the shelf life and therefore 

the distribution base of fish supplies. irrespective of their successcs 

a cursory look at their operations reveals that there Is considerable 

ti room for improvement to meet future challenges. 

To do this refuires that the traditiona] technologi.es presently In 

- use be exposed to modern food science and engineering Ideas to Identify 

areas requiring upgrading and or innovation. This exposure is very much 

needed because not much has been done or written ahout these technologles. 

The little that is claimed to have been done may be found to have either 

no supportive documents or descriptions of procedures are woefully 

inadequate to their understanding to enable work to be initiated aimed 

at Improving them. 

Technologically ,hanaIan f ishermnen have had a doiinant In flmenc.e 

on West African fisheries and fish processing for centuries; they are 

found all along the Central. West African coast fram Senegal to the 

Cameroons oxporring their fishing techntiques and ftsh processlng tech

nologies. Up to 1954 the bulk of the catch of marine fish nliberia 

wa s landed by migratory Fanti fishermen from Ghana (van PeI, 1964) while 

fish smoking there was in the hands of Fantl women. A shmilar situation 

exists in Guinea, Sierra Leone, Togo, lienin, and tile Ivory Coast (van 

Pel, 1964; Tonsu, 1976; Dykhuizen and Zet, 1970; Kagan, 1970). Indeed 

certain fish preservation techniques practiced for centuries in Ghana 

Sare Just beginning to dawn In Nfleria (Bonsu, 1976). 

Thus fish processing methods In use in Ghana are a good reflection 

of thle situation inost West Afrrc,, countries. For this reason, 

http:technologi.es
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it wns dec ided to investigate the state ofthe art of Ghanaian fisheries 

and processing technolpgies to gather fundamental data on various
 

operations and process .s as 
a prelude to identifying constraints In the 

trade for future specialized study. These studles were conducted through 

6W direct observation and -personal interviews with persons directly involved 

in the trade with on slte verification in conjunction with limited 

microbiollgical and chemical assessments, in the laboratory, of the fish 

at appropriate points 1i the distrIbution linedj u 

II. STATE OF ART'MSANAL FISHING IN GHANA 

A. _Jj2ijpg. Qpert.ns 

Along tihe Ghana seahoard fishing is carried out on all days except 

Tuesdayn in most areas of the coast and on Thursdays for other areas
 

especially in the Western sector of 
the coast. These clays are considered
 

rest days and neither fishing nor fresh fish marketing, by custom, is
 

permitted. The days however are used Lo 
repair broken nets etc. 

Traditionally the boats used in fishing are dug out wooden canoes (Fig.1) 

constructed froMu Odum and Ksia trees of various sizes. At sea they are 

traditionally manually paddled aided by sails but of late an increasing
 
*, number of such 
canoes are being fitted with outboard motors. Tn addition 

there are also the larger motorized inshore wooden vessels that are
 

built locally. These motorized 
canoes and vessels have a greater operational 

range than the paddled canoes and therefore have relatively better 

catch. 

Fishing operations are mainly carried out 
du ring the night and 

early morning. The rtisanal canoe fishermen usually set out to sea in 
the mornings at 7:00 am and return in the late afternoon between 3:00po 

and 4:00 pm. To cast their net they depend on visual spotting of the 

shoals of fish in the surface waters. The nets used vary from gil-, 
ali-, pol l to watsa nets. Line fishing is also carried out in areas
 

where the sea Is rocky or under conditions where the fishermen do not 

have sufficient money to buy a fishing net or 
where the boats are not
 

large enough.
 

http:Qpert.ns


1,ong range operdtors using motorized canoes or wooden Insho re 

vessels start their fishing expeditions In the evenlngs around 4:00pr 

equipped onboard with wooden packing boxes or crates of 30 kg. capacity 

wl.th or without fee in their holds, One trip mainy last over night anl 

thus return in the morning between 5:00am ond 8:00am., or they m;iy stay 

on for up to 3 or more cdays be fore landing. When an exped itin Is 

prolonged and no ice or insutf f.cfent ice 1.s take n aboard the early 
- caught fish may start deteriorating before landing. 

_ B. Supply Pattern 

Statistics on daily volume of canoe fishery landingqs could not 

be obtained because there wms no satisfactory means, of weighing tile 

Iaind ings, More reliable figures about monthl y landings of inshore 

fishing vessels were available from the Flsho',fes i)eplartment 

and these were projected to obtain an idea of the plrobable canoe fishery 

landings (Table 2, Appepdix 2). These data show an increas ng volrime of 

monthly landings up to 12,000 metric tons from July to October-which 

represents the mrain fishingl season and thereafter dropping to a more or 

less uni form level, of 4,500 metric tons through the harma t tan Inonths to 

the next season. 

The landings were of mixed species and the quantity of each species 

landed varied with time and with location. However some species e.g. 

herring, burtto and anchovies etc. were landed all year round. 

The distribution of fresh and processed fish prodicts is completely 

dominated by women entrepreneurs. This distributiri( Is centered on 

three types of markets - open beach markets, open t an irkets aid from 

cold stores (wheru zival. able). On -,ie coast; me;st coinsumers go to the 

beach to purchaise fresh fish because they are not onl y reliably fresh, 

but cost much less. , Cold stores were the least patronized on the coast. 

• The pattern of patronage chinngos, however, as one.moves Iiland from tie 

coast in favor of, town or public markets. 

C. 	 Fresh Fish itandlJ ng on, the Beach 

The long range motorized vessels arrive at the (lock or ashorerI 



with their cat:h either packed in wooden crates or bulked without ice In 

their holds. The discharging of the unpacked fish at the dock Is by 

shovel ling with metal or plastic buckets from the holds and the fish is 

brought to the surface by means of a human chain whose members pass the 

bucket from hand to hand with the final person emptying the bucket Into 

empty wooden crates. 

In some inshore fishing operations the net containing the catch 

is pulIt'd ashore manually by a chain of men, women and children (Fig.2). 

At the hore time Is nllowed for all the sea water to drain off from the 

net. After this the net o, pened out and oll sea weedn and utndesi rah i 

species .ike some :rabs, jelly fish etc. are removed and thrown away; 

other d ible shel I f ish (crabs and lobster) are separated from the non

shell fish and sold separately. 

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

weight 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 agreement is reached the fisherman walks over 

to the center of the heap of fish and shovels out thb amount reqifred by 

the individual wholesale buyers. The amount of fish shovelled out may 

constitute a part payment of monies advanced to the fisherman for various 

purposes such as the purchase of outboard motors, nets, etc. These 

women financiers 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 village markets. 

Considerable exchange act'ivity occurs on the beach as the whole

sale buyvrs as well' as the fishermen themselves sell part of their fiL 

directly to housewivcs for home consu mptIon. 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 (Bopsu, 1973) operators of inshore fishing 

vessels may keep theIr surplus unsold fish in government cold storage 
_depots, where they exist, for a fee but only when the fish is In good 

condition. 



The very large fish e.g. swordfish, ea,gle ray, etc. which ch.iint 

be ca rried by one person, when sold, are evlscerated and trlmilled to 
remove the tails , fins and Pil i's' at , " b c... 3) t e.L up fll"h' beach (V Ig,,3) then c'.iL , il( 

smiall pieces before packing into Conitainers for t ranspo rtat ion away f rom 

the beach to markets and to processing points to be processed by various! 

methods to be de.;cribed below. 

In a ll. these exchanages and preparatIot;ns on the beaNchI no ;pcI a1. 
effort is taken to avoid contain mat ioi of the fish wi th beach sand whfli 

may carry high bacterial loids (see section 1I F.). 

D. Fresh Fish Handling at the Markets 

At small open air markets along the' beaches or at, larger ma rkets 

in the towns and villages the fish are normal1y washed free of sand 

before offering them for sale. At the markets stocks of washed fish way 

be packed in wooden crates, aluminum trays or cane baskets covered w i th 

Wm jute cloth and polythene sheets. From the se bulk stocks are removed 

samples for display, on raised tal'1cs or on wide shallow wooden trays 

placed on top of cane baskets that contain tieir stock of fish. These 
display samples are uncovered and cxposed to f_ les aud to direct heat of 

the sun. Frow time to tine as the skin of the fish dries etlher sea 

watet or fresh water is sprinkled or the fish to keep the skin moist as 

well as cool, 

Most fishmongers are now awre of the advantages of Ice storage 

and whenever avaii 1albe, and they can' afford it, they buy Ice flakes and 

mix Into their bulk stock purchase in covered contaIners. lrrc..;pect ive 

of th Is aIwarene.s s~me f I lhmonIers ln the ma rkLS do not buy ie flakes 

for use even when available. 

E. Fresh FIs hI Ut.L z;atin and nn FItm on 

To get information on fisli utilization, consumer preferences and 

dislikes, a randoi sample of people with varied social and'ecoinic 
.. backgrounds were interv:ewed. Occupationally 43% of the interviewees 

I - were marketing, 21% were produrers/manufacturers, 24% were servicemen 
etc. (Table 4, Appendix 2); their marital, stata were 70% married, 21% 

single, 9% divorced or widowed (T.able I, Appendlx 2) while 6)% (f the 

II ~ .l .Z . h 



respondent ; were feiiale nuid 37% were malI.e ('l'abJe 1, Appendix 2).. hey 
were Wl iso faItles offrom varying sizes (Table .3, Appendix 2). 

Fish preferences of these people varied from area to area 6,(Table 
Appendix 2) and was observed to be related to the pattern of fish land

.I 11s in thel r respet. iye a reas. Peop]le ten,led to prefer what was landed 
In. their area.I 'h most preferred fish Speci..s everywhere was Hle 
erig (al.l e 6, Appendix 2) which was landed at all seasons. This was 

f ollowed by seabrean wh cli wa.s; pref erred from Tema to AxIm wile t A,!LI and 
aetahad for second preference tuia and anchovy respect i.vuly, 

Prer erence for fishery products varied In descend ing order: 
srimoked/grilled, fresfl, fried, frozen, salted-dried fl[.;l (Table 6, Appendix 
2). These fish' prodticLs are used in soups, stews and the Cooked ones 
were used dIrectly with instantr foods. ft was also observed that a 
relationlship existed between the ;ood preparation and the type of ft shery 
product used; ccrtato [ies beng sO(.a't wit h certain food preparations. 

Dislikes for certain species fish,of which varied from place to 
pLace were mainly on of taste,account poor unpleasant smell and strange 
looks; other rearons offerecd were presence of bci:e ;ind faimiIy taboo, 

etc. (Table if, Appendix 2).
 
)ue to fiSh scarcities 
 certain fisi speces tbaL were underur.lized 

are now eaten on a massive scale e.g. trigger fish, John Dory Theetc. 
blue shark, eagle rv and the dolphin were eaten at 5not Axini only 

nopwop]years a o,, but tihe j accept it. The blue shark in particularwas cons ,*Iered a taboo. The fisherman 1io caught was confined In aone 


sacred room, for 8 days, wher e 
 certain rites were performed for him. 
Meanwhile, tIe blue shark was cnve,'ed In whit e co th to decompose at a 

iA It' P [tI tI 1ch1 be.a . ... .
 
There are however certa ill"fis!h species whose collstlumptiol Is very 

limiLed iecau*e they are not normally laonded. For example ElmIna theat 
electric fish (Epusuw) alnd 11o aponkve are ctrrently not landed. Scallops 
(Pectin Sp) though landed at ELmina, are not consume'd much because r.hey 

"make the stomach run" when consumed in moderate anounts. Large ciant Ities 
of tlese scaIleps are landed, but are thrown away(Fig.4). 
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fly tradition the Anlos in the eastern corner of the (,hana coaSt 

W cnnsider tile octopus (116 sran) a taboo but they sell it to people outs ide 

their area. The eel and certain specie, of crab Ca lapa rubroguttat-aeg. 

Herklots are similarly not eaten by the Anlos but these are eaten by the 

Fantis in the central and western areas of the coast. Everywhere the 

jellyfish is not eaten and thrown iway when landed. 

F. jqallty of Fish Sold as Fresh on Ghanalan Markets 

Dibbs (1961) reported of unhygienilc handl-Ing cond I Ioils and con

tamination of fresh fish at tile beach and also observed that without 

facilities even 
for short term storage of fish the chances of one being 

assured of fresh fish in reasonably good condition except in the ,eason 

of heavy supply depended on timing and arrival at the beach market soon 

after the boats bad landed. 

In an experiment to test this microbiologically seabream was bought 

off tile fishermen soon after landing and a further sample from the same 

batch was bought after passing through tile normal, beach handling pro

cedurLus from the fish retailers some forty minu|tes l:ater. The two 

samples were put into two separate clean polythene bags and placed In 

ice cooled flasks and transported .o the laboratory. They were examined 

microbiologically for presumptive Coliform organs;ims as Indicators of 

pollution on violet red bile agar incubated at 30 C for 48 hours. The 

were as follows: 

Direct from boat - 3 presumptive coliform 

orgnisms/sq, cm. of skIii 

From fish retailer - 532 presumptive colfform 

organisms/sq. cm. of skin 

The disparity between the two estimates allowIng for the time 
lapse of 30 to 40 minutes confirm Dibbs (1964) observations. 

Using a freshness index developed in this work (Appendix 3). 
r.esults quoted below (Table 1) show that the qual. ity of fish sold as 
fresh on Ghanalan markets is very variable and may be pretty bad as one
 

,moves inland from the coast, However organoleptic results (Appendix 3) 
showed that fresh fish rejected on the basis of sinell was, within limits, 

not nCecessarily inedible. 
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Table1.0 ii ty of seabream fol d as fresh at Salaga Market in Accra 

1w1 

and at Nsawan Market. 

S,1pne Locati on Of Transmission 

at 590 mm 
Color 

Reaction 

Bac teria! 

Count/sq.cm. 

MwVh 

I 
71' 
[1TI 
TV 
V 

Vi. 

Teshie 
Accra 
Accra 
Accra 
Atcra 

Uta n* 
Nsawan* 

. . 

lB'-ach 35 
940 

/42 
44 

41 
51 
49 

red 
red 2 

red 
red 
red 

ye lowI-1) 
yellow 

of skin 

--
28 X 10"8 

34.5 X I08 

15.4 X 1O8 
4.7 X 10 

*25. rmiles Inland from Accra. 

111., FISH PRESERVATION AND PROCESSINGTECHNOLOGIES IN GANA 

Intrerluction 

o-

Fish is a highly perishable commodity. In countries in West 
Africa and Ghana in part icular where the traditional people who handle 
fi sh have no refrigerator or freezer storage facilities, ways have been 
evolved by which fresh fish in excess of immediate consumption which 
would otherwise spoil. is preserved into other forms of fishery products 
to extend the supp.ly base. These preservation:rmethods evolved In Ghana, 
particularly among the Fantis and Ewes, have been adopted by fishermen 
in other West African countries through the enterprise and industry of 
the Ghanaian fishermen who have migrated to these countries in search of,. 

greener pastu res. 
Though these preservation methods have been in existence for 

centuri es, soni o themil h:ave still not been exposed to the search-light 
of food science and technology. This section of the report is iimed at 
describing the various methods used in Ghana and y reference In other 
West African countries to preserve fish. 

A. Fish SmokingTechnology 

SJs 

-Easily the 

by smoking. 

most important method of fish preservation in Ghana 
Several oven designs are In use and these may be grouped 
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into open and closed oven designs. Within the open deslgus the shape of 

the oven may bo cylindrical or rectangular and may be of either mud or 

9metal construction. The closed oven type in Uz3e is the Altona oven
 

presently being extended at Elmina by the International Development
 

Research Center of Canada (IDRC). The Adjetey closed oven introduced
 

some time ago is abandoned due to expense and operational difffculties.
 

(a) Types of Ovens used in Smoking 

1. Open ovens 

(i) Cyindrical mud ovens 

These are the traditional ovens (Fig. 5) and measure In diameter 

from 4 ft. to 6 ft. and about 3 to 4 ft. high. Those built in the 

central and western areas of the coast of Ghana have vertical erect 

walls while the eastern sector ovens have negatively sloping wails with 

the top having a slightly wider, di,-,meter than the bottom. The Inside of 

these ovens is divided Into two halves by a horizontal layer of evenly 

spaced out sticks or Iron bars about a foot from the top. The ends of 

these wooden or iron bars may be either buried inside the walls or may 

rest on a ledge created by reducing from the ins-ide at an appropriate level 

the thickness of the upper half of the circular wall. (Fig.6). The upper 

half of the oven created by the partition constitut es the smoking compartment 

while the bottam half is the combustion chamber with a s.de opening 

through which firewood Is introduced and burnt to generate both heat and 

smoke.
 

The cylindrical mud ovens in the eastern sector are generally 

* much smaller in size than those found in the central, and western areas
 

1andare-cha rarter 1st1callv covered with a woven conical thatch cover. 

(i) Rectangular mud ovens
 

These rectangular mud ovens 8' 7.5' X 3' high are found at Brewire 

near Axim, Keta, Senya Bereku and .- t. Chorkor - Accra. At Chorkor-Arcra 

these ovens consist of only the bottom combustion rhamlber built to fit a 

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



__ 

" 	 -12 

;- ier ies "xpert in the early seventies. A number of these framed wire 

t11 the 


chamber 


meshes when stacked on Lop of other constitute the upper smoking' 

(Fig.7). The lower mud combustion chamber has two side openings 
through which firewood js Introduced and burnt to generate both heat and 

smoke. 

(Iii) Cyjindrical metal ovens
 
- These are maide from 
 one 1/2 - 44 gallon steel drums or from two 

opened out 1/2 - 4'Cgall.on drums joined together to form a larger cylinder 
(Ili g.8). Like the mnid ovens they are divided into two compartments by a 
horizontal layer of wooden or Iron bars evenly spaced and stuck through 

the wall a short distance from the top. 

(tv) Rec tangul'ir metail ovens 
These rectangular metal ovens were found only at Tema and are 

constructed from cut and expanded 44 gallon drums. 
 There are two 	types
 

(Fig. 9) - a type which has both fuel combustion and smoking areas as 
described above and a type which corresponds to the"Chorkor rectangular 

•W 	 mud oven and used only for drying fish, and henceforth to be described 

as a rectangular drying oven. 

2. Closed ovens 

() The Altona oven 

The Altona oven (Fig.10) consists of a closed smoking chamber with 
a top chimney ind may be built of bricks or sheets of metal, sitting on 
top of a lower combust Aon chamber, usually of brick construction. The 

oppoIL -;tide Wall" of th sim kfog clnihor hai , number or correspolnd ng 

wooden or me, al rails supporting an equal number of wire mesh frames 
(shelves) which may be drawn 	 in or out of the smoking chamber from a 

__, 	 front door.
 

(1i) The Adje tey oven (Fig.l1)
 

This oven is similar to the Altona 6 ven except that: it is of 
a 
A 	 heavy metal construction and the combustion chamber is nct 
located 

directly below the smoking compartment but Js located several feet 

to the side and connected to the latter vla a flue. The part of tie flue 
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MW 	 inside the :smoking chamber ends with a baffle plate which spreads out 

the smoke in the smoking chamber. 

(b) 	 Praration of Fish Before Sin.kIn 

Presmoking t'reatment of fish in Ghana involves scaling, putting, 

washing with either fresh or sea water, surface moisture drying and 

grilling to firm the skin. However different fish species are treated 

differently at different locations and also according to the conditions 

of the fish. 

Th'lle fish to be smoked may or may not be scaled depending on the 

species and size. Specifically herring and Ilisha africana (Nkanfona) 

are found to 	 shrink when scaled before smoking and are therefore not 

scaled. Small fish like anchovies are similarly not scaled. All large
 

fish 	with scales are usually scaled before smoking. 

The fish to be smoked is also pen-rally not giutted except when it 

is known to lave bitter entrails or the latter. Is developing some foul 

odor which may spread into the flesh diring processing and in these 

respects Buritto Sp and Kokona are gutted at Axim before smoking. Irrespective 

ii of any condition small fish are not gutted. 

After scaling and gutting as appropriate the fish is washed and 

.. exposed to the atmosphere to dry off surface moisture for one or more 

hours. After this drying, at Axim, medium sized fish such as Sukwei, 

Spanish mackerel (Saforo) and 1lisha africana (Nkanfona_) are grilled 

in a single layer on one oven with charcoal fire to firm the skin 

before subjecting to dense smoke treatment in a second oven. At Apam, 

and other places, however, grilling appears to precede the smoking of 

all medium to 	 large sized fish. 

(c) 	 Smoking Processes In the Verious Open Ovens 
For smnal.l fish. smoking the wooden or. iron Ibar bae Ripports of 

the smoking compartments are first covered, with a mesh layer of 

coconut leaf midribs (Fig.12). Over tis mesh of midribs is arranged 

a layer of the surface dried small fish. A second mesh of. midrihs is 

plznced over the first layer of fish to separate the latter from a 

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

is full.. The top Iayer is finally covered with coconut palm fronds (Fi 13). 



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.
 

If large fish usually arranged in a single layer, were being smoked 

this would be the time to also turn them over. 

The heap of ffsh in the oven is next covered with cement paper 

<' overJlaIn with coconut palm fronds (at Axim) or with plywood or iron
 

roofing 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 chaber it is known that the effect of 
 the breeze is 

elimi.nated and there is poor distribution of the heat and only the back 

lot dries. 

At Senya Bereku the use of coconut midribs in the oven is optional
 

since the fish are 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
 

i-ed fish. The top of the oven is next covered with either plywood
 

or iron roofing sheets and a dense smoke and 
moderate lheat generated in the 

combustion chamber below the heap of fish till from the appearance and
 

feel. It is judged 
 to be done in about 24 hours. The smoked fish is gen

erally judged to be dried when no drippings fall into the fire below. 

Large fish are not normally arranged 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 ofrectangular ovens are used small fish are not
 

arranged on coconut midribs but are arranged 
In a thIn layer on unframed 

one inch wire mesh sheets that are cut to fit the rectangular drying ovens. 



On these sheets of wire mesh the fish are inir:ially exposed to the 

atmosphere to dry surface moisture for about an hour. After thils 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 

sticks. These are heated over a rectangtilar metal. drying oven to grill 

the fish for two hours. On this drying oven vertical cooking of the 

fish is uneven due to a consdderable waste of heat and therefore after 

two hours the sheets are rearranged to brin, the top sheets down and the 

bottom sheets up for a further hour to effect uniform cooking. After 

MW this tile uniformly cooked fish on the wire mesh sheets are poured to

gether into the smoking compartment of a rectangular smoking oven and 

covered with a dry jute cloth. Dense smoke and moderate heat are then 

applied from below till the fish is done. 

It is claimed that when the fish is left exposed to the atmosphere 

to surface-dry for much longer than one hour before drying on the oven the 

resulting smoked product is bad tasting but firm while short periods of 

i exposure for surface drying result in tastier but fragjile products. Large 

fish are similarly smoked biit in thin layers accordhip, ro alove pro

cedures following a short period of exposure for surface dIryin1. 

The procedure for smoking fish at Chorkor-Accra is b.sically the same 

as at Tema. here the small fish are arranged in a thin layeN on a framed 

wire mesh and a number of these framed wire meshes is stacked tone on top of the 
other. (Fig.7) 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 the oven long enough to 

Create a dnse Smoke atmosphere to envelope the fish with the result that 
the underside of the fish receives much more smoke than the upper side. 

Drying throughout the chimney column is also uneven and after two 

W.W to three hours drying and smoking the wire mesh frames, are rearranged so 

that the top frames wi~th the least dried* fish are pliced at the bottom and 

the bottom frames moved ip to the top. At the same time oppoartuinty is takenl 

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

A 

6. 



for the less smoked upper part to face downwards. All, this Is, achieved 
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
cation of low heat and dense smoke. The redtuction of the numbr of 
framed wires, or chilney column, by half 	 improves the drying efficiency 

ow of the subsequent low heat applied. 

Generally, If very dry smoked fish is desired a heal) of smoked fish 
),maybe left covered on the oven for up to six months with occasional 

app.icat.cnL f low heat. 

(d) 	 Smoklngjin the closed _Altona oven 

Thl.is type of oven is in use or.i.y at Elmina where the IDRC is 
extending it to a local. cooperative society. Heat and smoke are generated 
in the bottom combustion chamber and these rise into the smoking chamber 

to heat fish arranged on shelves of wire mesh frames. 

The oven provides a uniform distribution of smoke but the distribu-. 
tion of heat is uneven. There is found in use a back/front and top/bottom 
difference in heating necessitating only a rearrangement of the shelves of 

fish 	during the smoking process. 

(e) 	 Smokfn,__in the c losed Adjetey oven 

The disadvantage of this oven aside from its high cost is that 
inadequate heat enters the smoking chamber and the fish does not dry 

enough by local standards.
 

(f) 	 Packing and storae
 

Usually the smoked fish is left on 
 the oven overnight to cool be

fore packing into cane baskets. 

After cooling small sized smoked fish may be left on oven andone 
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. 

.hWi with adult insects (bugs) and their larvae. When upon inspeciton thisnu o ,in p cti h s 
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condition is noticed the top covers an'e removed and the heap Is left 
(,-,exposed to the heat of the sun which kills the insects ;iternatively 

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 baski~ts; several 

of these baskets may be collected together in a heap and Imilarly 

covered with tarpaulin or polythene in the open. 

(g) 	 Fuel used in fish smokin

Hi.rdwoods, e.g. nim, esa, olanta, mbir, are generail[' used to smoke
 

fish. Hlowever, there are special materials that are burnt in the final
 

stages of the cure to impart bright smoke colour to the fish. For the
 

Accra and Central regions of the coast sugar cane pulp, and for the Ada
 

and eastern areas' wet grass are burnt to generate smoke for . flnal
 

touch of bright mellow colour to the smoked fish.
 

B. 	 Sal ted and Fermented - Dried Fish Technology
 

The salting process is fermentative involving halop!iytc micro

organisms. The fish product resulting from various modiff[ications of ,.
 
the technology is given the general name momone. Momone' is mainly
 

used 	 in small amounts as a flavoring sauce in stews and soups. 

(a) 	Containers used for saltinTg
 

Containers generally used for salting are wooden bI rr. ls of various 

sizes. Recently the range of receptacles used has been/iextended by 

Iining baskets, steel drums, etc. with ceent . The cen er for this 

+innovatio, I ]ocal Izeuid, at 	 the (au4SlIces of t.hcwich 1 Is Elmin,, under 

International Development Research Center of Canada (TrRC). UnIItned 

steel drums are not normally used but at New Takoradi. jt was foUnd to 

he used 1o salt trigger fish which It is3 claimed If- noZ: iffectcd by. the 

rusting of the barrel on account *of its tough protectiye skin. Here 

open square concrete structuMres are used to salt fish Wile at Elmina, 

IDRC project site, such concrete structures arc used orily fort the cleaning of the 

fish. 
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(b) Fish usedfor salting
 
Fresh fish from the sea 
is not used directly to make momone.
 

It has to be left for eight to twenty-four hours 
to soften depending
 
on 
the type of fish. Because of the normal need to 
leave tIhe fish 
to 
be salted to soften for so long fish which is 
left unsold at the end
of the day or cannot be processed by other methods naturally constitute
 
good material for making mnomone. Early caught fish at 
sea that Is 
landed soft fall in this category and is used immediately to make 
mowoLne on landi.ng. Not all fish,however, can he processed into momone;
at Apam, Daa.... 
 o oa.Panoma which
is not used while at Axim Ko.konaj PoaYf ts vnriously 
called Etuhoo, Apatabiako or Nere are not used. 

(c) . ..
etion of the fish for saltinp 
After enough time has been allowed to soften thte 
fish is washed
 

in either fresh or sea water in large wooden trays at Apam, in concrete
 
structures at 
Elmina or 
in any other suitable container at other places.


Depending on 
the type of fish scaling 
may be done while the fish
 
is stiff or delayed till when it is soft. 
 For example Burrito (Boi boi)
is scaled while stiff because It becomes too soft to handle later; all
 
other species may be scaled when soft.
 

Small to medium size fish are generally not gutted but the trigger

fish (a medium sized 
fish) is always gutted because of difficulty with
 
salt penetration through its Intact skin; 
 furthermore, if it is not

gutted it is found that oils around the gut color the underbelly of the
 
dried fish yellow. Large fish 
are always gutted and further split into
 
two for better salt penetration.
 

(d) Saltin - rc.edure
 
The fish as prepared above is next 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 the curing is to he 
 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 isfilled. As much as 8 gallons volume measure of dry 
 salt may
be used per barrel. The mouth of the filled container or barrel
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is net covered t [,t I y wi th a Jute bag or cioth OVertopped wi baskets 

or trays at Jamestown-Accra (Fig. 17) and other p laces, or with a smnall. 

weight of beach sand at Apam, to keep off 	 flies which datntge tile ferment ig, 

fish 	with their larvae. 

Salting is a dehydrating as well as a fermenting process and as 

the curing proceeds water exudes from the fish by exosmosis into the 

barrel. Thus the bottom layers of fish may be in this liquld while the 

upper layers may be dry. If the 1iquid exudate, which Is highly salted, 

is desired for further curing after the momone is removed, ft Is protected 

from external centamination by covering the mouth of the barrel or container 

tightly with polythene sheet. At Elmlna only fish li quid from trigger 

fish curing is reused a second time before dlscardlng. All other fish 

liquid exudates are discarded because it is stated that their reuse gives 

poor cure. At Apam, Winneba and Senya Bereku only the exuded liquid 

from a twenty-four hour cure is reused several times and discarded when 
excessive oil and other substances accummulate indicated by the development 

of malodor. 

(e) 	 Duration of sajitintj 

The fermenting fish m.TAy be left for periods ranging from twenty-four 

hours to several months depending on: 

1. 	Type of species
 

"q	 2. Size of fish 

wo 	 3. Market demand 

4. 	Quality desired
 

5. 	Operator
 

It is difficult therefore to give a time period characteristic of a given 
location for salting all types of fish. cenerallv small fish are salted 

for shorter periods than large fish. At Elmina fatty fish are salted 

for more than three days, otherwise ther resulting product is found to 

be brittle. The trigger 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 calied saafese or fofose and Is cured 
for any period from three to ten months and is not dried subsequently. 
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(f) ftn r g processes and dry 

After tile curingl period It Is normally found that the fish Is
 
d.rtied with exudate
fish solids. This dirt described as "red stuff"
 
i n 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-Aecra) or with the fish
 

exudate (OJomestown-Accrn).
 

Tile strong, scent 
 of the freshly S.alted (fermenfed) fish attracts 
blowflies which lay eggs 
in any openings found on the sal ted 
fish such
 
as tile gills and the opened underbellies. The larvae from the eggs
 
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 Axim the salted fish are dried on 
a raised flat platform (3 ft.
 
above ground) (Fig. 18) covered .
and are wth a netting material to prevent
 
vultures from stealing 
 them. At Winneba the salted fish are dried on
 
either 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
 
Elmina on newly introdtLced IDRC raispd platforms similar to those tradl
tionally used 
 at AxIm. Drying of 	 tothe salted fish normally takes 24 

72 hours. All drying requires regular turning over to effect uniform
 

drying. 

(g) 	 (ualltv determinant of salted fish
 

The quality of the sal ted 
fish, it Is claImed, depends on the amount 
of salt used and the time it takes to cure It as well as on the degree
 
of stiffness of the fish used in 
 the salting. The more salt and the
 
longer it is left Iln th cure thebetter the quality. 
 .It is here stressed that 
if 	 the fish is left for long periods in solution the salt concentration 
mustL be kept high. Insufficient salt results in a partially putrified 
product whereas insufficient periods of exposure or the use of fresh 
relatively stiff fish results in a hard,less tasty product. A good 
quality mowne, it is claimed, should dissolve or break uip easily in 
stewi; and soups. Hence the qual.ity of momone is associated with softness 
to 
the 	touch which is a property used to indicate the end of 
a properly
 

cured momone.
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(h) Packing 	and storage of salted dried fish 

Momone or salted dried fish is hygroscopic due to -its high salt 

content which varies between 11. and 16% (Nerquaye - Tetteh et al, 1977). 

Thus it has to be protected from the atmosphere to keep Its mostur>,hich 

normally varies between 49 and 62% (Nerquaye-Tetteh et al, 1977) ,table. 

The small salted fish are normally packed iTn cane baskets that are Covered 

either individually or in groups with jute cloth over-topped with polythene 

sheets. Tn other cases, such as with the trigger fish, the indIvidual 

fishes are arranged on raised platforms in concentric circles round a 

bcentral 	 point with the outside circle extending fo several feet In diameter.
 

A second layer of concentric cirles is built upon the first and so on to
 

a height of several feet (Fig. 1.9)., The top and sides of ,his st.ack is
 

then covered round in jute cloth followed by a waterproof cover of polythene
 

sheet and tied. (Fig.20).
 

Larger, softer and wetter raomone is*packed in cane baskets with each 

layer sprinkled with dry salt till the basket is fil led. The top of 

the filled basket is similarly covered withpaper foll]owed by a sheet of 4' 
polythene. This may be described as an aging process. It must: be remarked 

here that all the covered stacks and packa,es are kept in the open with

out a roof cover.
 

C. Non-salted Dried Fish Technologv 

Fish may also be sundried without sallting. This method of f:ish 

preservation applies particularly to small fish, e.,. anchovies, Brrilto Spp, 

etc. These are fishes that can be dried quickly before fermentation or 

i 	 bacterial deterioration sets in. These small fishes are usually spread 

in thin layers on the beach sand (11ig.21) and normally dry within 24 

to 48 hours. The dried products are packed into cane baskets and stored 

in the same manner as described above. Iarger fish requite prior partial 

dehydration by salting using methods already described above before 

drying in the 	sun. 

D. 	 Fried Fish. Technology 

Fried fish is istimUly eaten with ready to eat foods, e.g. Kenkey, 

- in Ghatia and because of its high demand value it Is not normally found packed 

in heaps awaiting sale. For this re,ason Its importance as a fish preserva

tion method has been underestimated in Ghana. A survey conducted in tLhe 

i 
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preservation in Ghana. (Appendix 2, Section 3.1.2) 
Coconut: oil. and palm kernel oil theare types of oil used to fry 

fish 	in Ghana. To fry fish, oil Is placed in a medium sized aluminum 
tray on a coal-pot and heated t1l1 hot. The right degree of hotness or 
temperature is Indicated by the charring of slices of fresh onion or
 

A pieces of'peeled fresh cassava 
 tuber placed in the heating ol., 
The fish to be fried is scaled where appropriate and gutted along 

with the gfills and then washed In fresh__ 	
water. The washed fish is 

arrang,d n a single layer on a flat clean surface or on a clean wire mesh 
for surface moisture to dry. When fit]lly dried both sides of the fish is 
dusted with wheat flour before placing in the hot oil to fry, The fish 
Is removed from the oil when it is uniformly browned. 

TV. 	 ISCUSSION OF GHANAIAN ARTISANAL FISHERIES AND PROCESSING TECIINOLO(GY 

A. 	 Artisana Fseries
 
Contributing 
 to long search and delays at sea whKl}" results In the 

spoilage of early caught fish, due partly to inadequate use or non-use 
of ice at sea, is the method used to spot the fish. The artisanal fisherman 
reltes on visual spotting of the upper layers 	 mayof shoals of fish which 
eas fly elude him. The Fisheries Research Unft - Acera has tested 
acoustic fish finding; and light attraction methods by which fish in 
deeper waters my e i :hr he detected or brought. to the surface to be spotted ,nd 
harvested (Ansa - Emmim, 1973). There are problems howeve- before these 
new metho t may be adopted by the artisanal fisherman because of the 
need to use a net different from his traditional net (AnkamaOkal, 1973) 
which may require some external finance or credit. 

There is also the problem of canoe paddling which is not only tediousbut a slow way to land fish quickly. After harvesting it is essential, 

if the fish is not to spoil to land it quickly. This again requires heavy
investment on motorized equipment which again requires the availability
of credit facilities. 

There is in Ghana an Agricultural Development Bank from which 
credit may theoretically be obtained but irrespective of this facility 
credit is still out of the reach of the poor artisnal. fisherman. 

'4. 



An afternoon visitor to a beach fish landing site is likely to 

see a train of men, women and children slowly plling a long J" nylon 

hauling line attached to a net cast way out at sea (FIg.2). Thts is 

a traditional way of hauling fish which has not changed for ages. It 

is both tedious and slow. A simple way to Improve or remove the drudgery 

and assist with speedier fish landing is to adopt a simple pully mechanism 

with a good mechanIcal advantage. Qticker landing of netted fish wHll 

reduce the amount of struggling the fish hl've to endure before death, 

This is necessary because the greater the struggle the quicker the 

onset and resolution of r~io mortis and therefore the faster the onset of 

bacterialideterioration of the fish; fish will suffer bacterial attack 

only after rila mortis has been resolved. 

B. Fresh Fish llandtlYng. 

It has been repeatedly stated by various authors (Dtbbs, 1964; 

Kagan, 1970; An, 1973; Bonsu, 1-976) that fresh fish is not well handled 

and stored in Ghana. The whole problem is recognized to be centered on 

the linadequate use of. ice. This problem is still unsolved and therefore 

requires attention. Because of scarcity of Ice the little there is Is
 

NM too expensive for the small scale fisherman. 

-" Without ice cooling at sea and with subsequent exposure to the sun 

at marketing centers the fish temperature, which may be already high 
50(5-19 0 C) before it reaches the market, quickly increases to anywhere 

asfresh on Chanalan markets may be in really bad states before thle consumer 

purchases them (see Table 2, Appendix 3). 

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 he adequately pro

tected. The inshore fishing vessels have holds which are well insulated 

but the artisanal fisherman does not have sufinly insuilated 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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C. aitxx Gnu t rol and Fish Freshnc7 .
 
The need has been expressed (Born", 1973) fir 
an Objective method 

for assessing the quality of fresh fish going Into freezer storage and onto 
the markets. One cannot agree with her better. The current methods of
 
relying on physical examination of the gills, eyes, color 
of 	 the skin, 
firmness to touch are not 
considered reliable methods for assessing
 

fish 	freshness.
 
Examination of seabream 
 sold 	as fresh on Chanaan markets using ,
 

new method developed in this work showed great consistency of data and 
indicated considerable variation In fresh seabream quality offered for sale to 
Chanaian consumers. This new method should provide a simple, inexpensive
 
(in terms of material used), 
reliable and objective assessment of seabream
 

freshness.
 

The method mmy be moclified to cover 
other fish species.
 

D. 	Utilization and ConsumPtion
 
Poor taste, unpleasant smell, strange~appearance, 
presence of
 

bone (Appendix 2, Table 7), 
 taboos and medical problems are some of the
 
reasons listed 
to be responsible for the underutilization of fish in
 
Ghana. 
 Some of these reasons e.g. taboos, affect larger groups of people
 
and therefore larger markets than others. 
The organoleptic, physical
 
and religious objections 
can be removed by the application of food
 
science and 
technology ideas and this is recommended to extend the
 
consumption base of 
the underutilized fish.
 

There 
are 	other problems of undertutlization due 
to fishermen not
 
landing the fish 
for 	ore reason or 
the other. The electric fish for
 
Instance 
can 	he conveniently handled by using rubber gloves at 
sea.
 

Reasons must be found why the 
scallop (Pecten Sp) which is 
con
sidered-?cry good 
to eat elsewhere in the world gives medical problems in 
Elmina. Could It be due to 
the way It is prepared?
 

Ways must also be found to use trimmings of large fish e.g. fins, 
tails, gills presentl.y thrown away. 

E. 	 Fish Preservatl,,n 

(a) 	 Fish smokini 

S k1.oiS 

The 	 volume capacity of traditinal ovens ts small and th re is 
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.W 	 cover to aloid' thz deleterious effect of diurnal changes In OLmosphCrlc 

conditions. The reason for the frequent infestation with iqectsa noticed 

i in the top layers of a pawked .eap of soked' fish may he due to the 

absorption of moisture from the atmosphere and also to a greater supply 

of oxygen to the top than to the more tightly packed bottom layers. "In-

deed a close examination of the top layers of a packed heap revealed 

a fading of the smoked color due possible to oxidation of phonolbc corn

pounds responsible for the smoke color. The effect of these atmospheric 

coditions which clearly lead to a lowering of qu-laty Indicate the, 

need to pack and store the smoked fish under greater airtight conditions 

Van Pel (1964), has suggested the stongge of smoked fish in the
 

dark but the rationale behind the suggestion was not given. We suspect
 

it ray be related to the protection of smoke color. This may be inves

tigated with profit.
 

(b) SaltJng 	 and dry~n of fish 

Great concern has been expressed hy Kagan (1970) on the use of 

deteriorated fish for making momone (salted dried fish). This concern 

can be very real as already indicated, momone processing is based on the 

resolution of rigor mortis which is a condition which coincides with 

the beginning of bacterial activity In the fish (Hess, 1950). Technologists 

should therefore aid momone processors by developing practical methods 

to determine the right point at which rigor mortis has just been resolved in 

the fish and therefore good for momone processing. For the present 

momone processors judge this by softness to the toch which Is a method 

we have already indicated, with respect to freshness, as too variable 

and therefore unrelfable. 

A by-product of salting which is largely wasted is the liquid 

exudate of the process. This is the basis of a product called NoncMam 

commercialized in the Ivory Coast (Bonsu, 1976). Some preliminary work 

has been conducted in Ghana with good results (Kagan, 1970). This work 

deserves tobe continued to utilize this by-product which is presently 

wasted. 
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dis 	 so and to see whether some way could be workout to process them into 

regular momone. 

(c) 	 Sun dlry of fish
 

Th piactlce of drying fish on beach sand 
 or on the ground which 
we have indicated may be highly contaminated, should be discouraged 

and the processors be encouraged to dry them on raised platforms as is 

done In some areas. 

(d). l'rh Jih
 
Previous reports (Kagan, 1970) 
 and common opinion Indicate that 

__ fish frying as a method of fish preservation is unimportant. Present 
results from extensive surveys show that this opinion is not Justified. 
The survey shows that it ranks third in importance behind smoking/grilling
 

and fresh fish (Appendix 2, Section 3.1.2). This method therefore'may 

benefit from toexposure research. 

F. The Artisanal Fish Processor and the Reception ahd Movement of New Ideas 
The artisanal fish processor will not readily receive new ideas 

unless it is within his technical competence or skill, financial means, 
cultural values or standards and of proven economic advantage among 

others. 

An advanced smoking oven, the Adjetey oven, 
for instance was
 
rejected by smokersfish in Ghana because it was expensive and could 
not produce sm,,kud fish which was dry enough to meet their cultural 

standards. 

Similarly the introduction of an Altona 
oven 	In the village of
 
Biriwa was not sucessfUl because unit cost of the oven was too expensive. 
A thorough investigation did not support Kagan's (1970) thatreport 
the rejection was due to processors' preference to bend over their ovens 

Instead of standing upright. 

Many instances of good technological ideas availableare unshared 
In scattered isolated areas partly because of a communication gap between. 



processing sites and partly because of the inabilIty of processors to 

readily appreciate the technical, and nutritional. advantaes in other 
- peoples' methods even when these methods are operating in the same locality. 

For instance the drying of salted fish on raised platforms is not 

new to the trade in Ghana; it is the practice in AxIm and other places 

but it required IDRC technical men to locate and extend it to Elmfna pro

cessors. Similarly it required a trained mind to perceive the potentialities 

of a rectangular oven and unframed wire mesh as are used by Ewes in 

fish smoking to suggest a framed wire mesh to Chorkor-Accra fish smokers 

for use along with their tcaiJltional rectanguilar ovens. 

We agree with Kagan (1970) therefore, that it is up to research 

workers to follow the trade at all levels of production, processing and 

storage to choose the most useful methods for ext:ension to the trade 

as a whole. 

V. LIST OF RICO, -iNDAT.ONS 

A. Fisheries and Fish Hand1.in 

* (a) To improve upon the seasonal pattern of fishing, artlsanal 

fishermen must be assisted financially to acquire fish 
detection devices such as echo sounders ani light-flshing 

equipment that are available on the world market. 

(b) For speedy delivery of fresh fJsh in good condition at reasonable 

cost to the consumer artisanal fishermen must also be assisted 
to acquire their own outboard motors. In this way they may 

. operate independently of middlemen and thereby sell. directly 

to the consumer at lower prices. 

(c) Fish inspection ind quality control measures must be Instituted 

to protect the consumer. 

(d) Invest igations must be conducted to see if a mechanical device 

could be fabricated to aid human labor used to pull, nets to the 

j. shore. 

: (e) Enginearing ideas should also be applied to develop contait-r 

A with good insulating properties,using local materials, to 

I assist with ice storage of fresh fish at sec. on the berich 

and( at the ma rk'v.L 1 



B. Processing °i ' h !o1yfr n 

(a) Und r-rrt: I iI f,yin p.e i ;s

1. Exteind M(o l since'iml technolog ideas to develop methods 

tiat will permit fish that are currently nndertilfzed for a variety
 
of rea,"o, 
 (quo Se-l ion [f, E) to he accepted In staple and novel
 

tS np; I, d ,,2 . v , a I bi ts"t n on I i tl i :',,b -pro irc t ; from pro

r :;;in,, :;uch as ffil:h gillsI;, rail; iiito f".nd fins r;ef] oods. 

(h) Sa.tI n 

1 . Me~t hod shul be soughtr to dWert thIe rvqnrlitln fo QsIrI mnisin 1 
and therefore tie right 
tle to salt a given specus of fish. 

2. Invest-iga'te and In:roduce brine saltirg more activelv 
Into the
 

trade.
 

3. forts mts:;t he so-ughr t to find bet:ter use for fish liquid exudates 

cur rent I V thrown awaV. 

4. Inve;t i8,,1t ign mo;.ist Ihe condu crted on b rown pigments observed on
 

stAltd dried filh.
 

5. Wit or ac-t fvi v ;iu i es sihoul d he coniuctie d on sal ted fish to 

determine tlpih q-ilibrium water rolations to assist their 

storagse and ig..,in .
 

6. Procedures; -mst lhe 
dvel oped to cnable fish that cannot he 

tradit nb-llv sailted to he salted satisfactorilv. 

(c) Smokin 

,mot.
1. Efforts he intensified to -improveo on exi1stJng closed oven 
t'si; s ,nll framed i e meshn-;li oven:; (rc-t':,rrn ,'l r ovens) to improve 

uiporn theIr hvaL ,anrd sroke in ihr ion 

2. )if-ferent fOut 
 :or -'; mst he experimented with for smoked 

[rIav'o r anI :r sL e iprovyc er :s. 

3. Brine smoked i .sh trial; sehou d be pursred. 

(d) Fryini 

Attention .shourld also;e he directed to fish frying to see what 

irnlprovrnernt can h, made on ix i st i q method. . 
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VI. SUMIARY OF REPORT 

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

technologies in Ghana which it is believed have relevance to other parts 

of West Africa has been made. 

It is revealed that fish supply pattern of the artisanal, fishermen 

is seasonal due to reliance on visual spottings of shoals of fish. The 

handling of fish before it reaches the consumer Is also found to be 

basically not satisfactory. This state of affairs is caused partly by 

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 insolition by both the fisherman and the fishmonger. 
A method that will enable the quality of the fresh wet fish, 

offered for sale to the Chanaian and other consumers, to be assessed 

hii; was developed in this study. 

Underutilization of certain types of fish species occurs in certain 

localities for various reasons but such underutilized fish are not thrown 

away but sold to outsilers who accept them. Other fish species however 

were similarly thrown away either at sea or on the beach. 

Fou-" methods of fish preservation were identified - smoking, salting and 

N drying, un drying and frying. Of these methods sm-)king Is dominant. 

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

even more important as a method of preservation than salting and drying. 

The various equipment and processes used in these preservation methods
 

have been described in great detail.
 

Recommendations for future laboratory studles have been .listed.
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I. INr. 1iCTRIO 

* 1.0. Background InformaLion 

Malnutrition is one of the important problems associated with 

food production and consumption in this country. It is believed that It 

can be alleviated by increased consumption of fish which is relatively 

cheaper than meat. It is also known that a large proportion of fish 

landed in Ghana is cured and/or processed before it is used in the 

various food F-eparattons for consumption. 

ilowevor, a cursory review of the available reports on fisheries 

would reveal that efficient utilization of fishery products has not been 

a major preoccupation of researchers as well as most of thy entrepreneurs 

and officials connected with the industry. It that only a few ofbof seems 


the species are commercially accepted and that these are being 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 trigger 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 fishing area to 

another along the coast. 

The nature of handling techniques employed and the low level of 

use of the existing preservation technology tend to reduce the volume of 

fishery products that may he available at any given.point In time. Other
 
factors which are equally significant in this respect are dietary
 

patterns and preference schedules, the ability of the market-entrepreneurs 

to provide the required services associated with its distribution and 

consumers' demand for other sources of food requi remenits. All th,ings; 

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 

University of Rhode island, USA, have concluded an agreement to undertake 

fishery research activities under the title "Underutfilzation of Food 

Technology Resulting in Losses of Available Food". 



It i.s bel eved that very often fish reaci the processors and/or 

consumers in bruised or stubstandard conditions, leading to physical ,. 

economic 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 
utilization habits are fragmentary and superficial to permit any meaningful. 

action to be taken ,ind to reduce losses. In this respect it is not 

known how popular fish is in the diet of the Ghanalanaverage consumer, 

What species d:je 0he patronize most? What factors affect his pre,

ference for a given species and Fishery products? Whi ,clsp es are 

less preferred or disliked and why?' 

1.1. Frame of Reference and relevance of the study 

According to the Protocol of the Economics, Marketing (nd Con

sumption I)lvision is to provide both statistical and descriptive Informa

tion on the above-mentioned problems with special regard to the 

(a) 	 supply patterns - monthly catch and deliveries by species 

and fi'shery products (if possible) 

(b) 	 fish consumption habits (including taboos) and utilization 

patterns anid to 

(c) 	 recommend preferred species upon which materials would be 

selected for later laboratory investigations. 

Whi.le the last point Indicates the relevance of the study it is 

also believed that the teport would provide a basis for selecting any 

species or processing - procedures for future detatled work. 

1.2 	 Methodology 

This section describes the general methodology used in the pre

paration and execution of the surveys, tabulation and analysis and the 

reporting of findings. Details of methods used in obtaining and arriv
ing at 'other data and results are discussed in full at the appropriate 

places in the report.. 



A meeting was held to decide on tile coastal towns where thesurveys would be conducted. The criteria for th choice of towns were
that they should be located at relatively equal intervals fror0i eachother and that each center should contribute ,tot less than 10 per cent-WW of the total domestic catch of marine fish. Using; some crude estimaites
of catch statistics we agreed that survcys shioulld be carr ied out atKeta, Ada (Volta Region), Tema (Accra-Tema Metropol i tan Area) , Winneba 
,,Elmina (Cetral Region) and at Axim (Western Re5gion).

We designe,, question. ires on person:i I data of fintorv ewe.,; , theorfood expenditures, motivations fbr 'Ish preferences and consumptions
habits, food preparations with fikh, cremonies for which fish is used,where they purchase fish and andwhy wheiher or not they store some fish 
at home and for how long. W;e also sought knowto about the conditIonS 
of the fish after keeping them under domestfc conditions. 

The questionaires were tested in a pilot survey it" Terna. Theresults were good and therefore te Ideciced nor to resurvey Tema but to 
use t e resul ts of the pilot survey for future an( Iys is. After' the test
300 copies of quesitonaires were prepared and shared amonp, 6 investig;gtors
comprising the team: These are Mes.:rs Sam NvYarko and Nit Anan, of FRI,
Archibald Thompson, Michael Osae Sackey .ind Miss Monic; Addo-QOiaye weretemporarily employed for this job. Both the surveys and analysis of the 
results were supervised by Dr. Kweku Okoso-Amia, a Research Officer of

MW - , FRI. In principle 50 questionaires 'aere to be usod in each town. 
Nowever, 93 per cent 279 themor of were completed. 

Table 1. Sample Size 

T'owns 
 No. 
 Percentzw--
 : 

1 tea 50 17.92 
Ada 
 50 
 17.92
 
Te-. 
 38 
. . 13.62 

'i!/!~/![i : : : :  ) Total 279 10000.:
-ItII 



M 	 Table I shows the number of questionaires completed In each town and 

their respective percentage in the total unmple mlze. Fifty qnestinnntres 
were compLeted in Keta, Ada and Elmina, 38 and 39 questionalres were 

completed respectively at Tema and Winneba, while Axim had as much as 

52. This gives a average of about 47 questionaires instead of 50 per
 

each town.
 

The team was instructed on the use of the questionatres to 

extract as much information as possible from prospective interviewees. 

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 Region. After the break the team went 

to the Central and continued the work in the Western Regions. 

We have not employed any complicated methods and formulae to 

analyse and interpret our information. Instead we have used simple 

observational analysis to interpret the data. The main reason is that 

the survey objectives do not call for such sophisticated analysis of 

data and also that an in-depth analysis would probably be out of focus. 

The report consists of 2 parts: Part I describes su6pply patterns of 

fish along the beach where surveys were conducted. Part II deals with 

consumption, preferences, disliked species and utilization of fish based 

mainly on the results of the surveys.
 

I am grateful to all those 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. I am solely res

ponsihe for any incorrect interpretation of the data and information.
 

Food Research Institute Dr. Kweku Okoso-Amaa
 

CSIR, Aecra.
 

-	 20th May 1977 
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Chaipter 1 
-4 I. SUPPLY PAT'TERNS 

1.0. Overview 

*Records were to be taken on the pattern of daily landings 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 
statistics on supplies per towns surveyed were not readily available. 
We had to screen a lot 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 might give a rough description of the supply pattern for 
1974. This part of the report relates supply pattern and species composition 

for 1974. 

1.1. Monthly Supplies 

Table 2 shows statistics of marine fish supply for January through 
d D)ecember at Keta, Ada, Tema, Winneba., Elina and Axfm. Data on supplies 

at Tema were easily obtained. The fact is that the recordings refer
only one kind of fishing, namely inshore fishing, where vessels are 

to 

used. The relevance of statistics for planning, management and opera
tion of the business is recognized. And data are available and reason
ably rel lab .e. On the other hand, owing to the dependence on recorders 
who do not have the means to measure the welghts of landings, statist-ics 
on canoe fishery landings are more oobservational and subjective. When 
data are scattered and are not available for a considerable.number of 
months, their reliability and usefulness tend to be marginal. Col

" sequently the writer is compelled to make large amounts of guessings and. 
estimations to obtain figures to fill the gaps. 

We have employed, such methods to obtain data for some of the 
monthily supplies at Keta, Ada, Winneba,Elmina andAxim. The most pop
ular method we used is that we found the average rate of growth of 
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the available data for a number of months of one town. Using the last 

month's supply as the base, the following month's supply Is estimated by 

multiplying the base figure by the rate of growth. The result Is 

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

some errors, we arrive at a figure that is considered reasonable. Again 

reasonableness, in this context, Is qualified by our observations and 

Iinformation supplied by the fishermen. Data presented In Table 2 are 

therefore indicative and should therefore be interpreted with catLion: 

Table 2. Monthly Catch Statistics for 1974 (metric tons)
 

Months Keta Ad a Tema _W__ _ E mInIa Axim TotalI 

January 73.79 27.61 5187.80 101.09 127.86 118.78 5636.93 

February 149.66 54.23 3098.73 311.22 118.64 109.87 3842.35 

March 128.76 47.37 411] 8.12 206.93 103.88 8l .82 4686.88 

April 297.10 48.65 2824.59 6789.27 124.26 118.24 10202.11 

May 138.63 59.95 3892.61 130.05 158.93 158.94 4539.11 

June 223.88 73.01 3211.20 106.91 185.78 211.81 4012.59 

July 189.88 53.25 425o..65 525.46 246.96 365.46 5635.66
 

August 238.83 132.45 671,0.45 323.4., 302.76 407.10 81]15.03
 

September 257.74 141.27 6340.54 215.60 258,97 383.45 7869.57
 

October 406.90 1,03.70 10699.88 408.21 350.82 334.08 12304.39
 

i 	November 625.69 121.45 4226.15 170.00 289.89 202.11 5635.29
 

December 412.61 81.76 3864.06 125.68 184.26 154.41- 4822.78
 

Total 3143.47 944.70 58468.88 941.1.86 2353.01 2646.07 76967.99
 

Averao,. 261.95. 71. 72 6872. 40 _ 784.32 196.08 220.50 6413.99 
Source: D)ocuments of. Fishi-ries Department, Accra. 

In general the volume of landings is 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. These are explained by seasonal
 

1 •- occurences of species and the type of fishing activities undertaken In
 

k- :.one month as opposed to another. This is exemplified by data for 

http:76967.99
http:941.1.86
http:58468.88
http:12304.39
http:10699.88
http:671,0.45
http:10202.11


Ada, ElmIna and AxIm. In Tema, landings in August September and October 

are exceptionally heavy, otherwise supply for the remaining months are 
relativel.y even. The only explanation we 
can give to this pattern is
 

that the use of vessels seems to immunize inshore fishing against 

seasonal occurences of different species.
 

The table shws that the average monthly supplies varied from 

78.72 metric 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 changes In the quantity supplied. 

1.2, Species Composition of Supplies 

Many fish species are landed every month. But the quantity and 
W the size of the fish In each species vary tremendously from one place to 

another and from one month to the other. Some of the species are caught 

repeatedly for more than a month before they disappear. While some 

species, like herrings, burri to and anchovy are traditional to the 
industry as a whole, other species are associated with certain centers, 

where they are often landed. It is known that vessels land John Dory, 
* mackerel species, (espeqjally scad mackerel ) trigger fish at Tema, 

Elmina and occasionally at Winneha, The supply of anchovies Is related 

more to Keta, Ada, 'l'ema nnd Winneba than to Elminn. 

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,i it was difficult to obtain any reasonable 

information at Ada, Axim and other towps. Another difficulty was that 

species were caught in such small quantities that a long list would have 

resulted if we were to include all. We decided therefore that if the 
volume 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: 

Apa Barracuda 

Burrito Burro . Cassava fish Cat fish 

A 1 Big-eye fish Bumper 

Chub mackerel Crabs Cromics Cuttle fish 

Dingrama Flat Sardine Flying fish Frigate mackerel 



Globe fish Grouper King fish Lady f I.'h 

Leer fish Lobster Long filn herring Moon fish N 

R.. Runner Ray Red mutiet' Ribbonf ish 

Rocador Round sardine -id mackerel Sef!abrenm 

Shad Shark Shrimps Snapper 

Sole Spade fish Surgeon T. Trachne 

Threadfin Trigger fish 

For this list we had to rely on the Information given in the 

documents of the Fisheries Department. In the survey we noticed how

.. ever, that the species listed per center was small be-ause not all, 

species were landed. V 

Since dqta for other towns, Ada, Axim and partly Winneba, are 

not available we found it difficult and probably unnecessary to rclate 

the species composition to the volume of supplles as shown In Table 2. 

1.3. Supply of Fishery Products 

*Fishcry products refer to fresh fish as landed and/or sold on the 

.W markets and cured products, namely grilled, smoked, fried, salted and 

fermented. We also observed that an appreciable quantities of frozen 

fish is sold in the markets. 

It was not possible to undertake an indepth survey of the supply 

ii of fishery products. However, in a concurrent study we asked 118 respond

ents "What are you going to do wi.th the fish you have bought?"- 30 sold 

their fish fresh, 39 smoked theirs, 40 grilled, and only 9 salted and 

fermented their fish. Out of the ,tal volume of 6597 kg. of flsh, 

11.23% was sold fresh, 38.29% T,,s smoked, 21.62% was grilled and 22.63% 

was salted ard fermented. 

In all the surveys only production units that employed tradi

tional technology of processing and curing of fish were included in thle 

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
 

f located outside the landing and processing centers. Women nortnully are 

the only entrepreneurs in the supply of fishery products to oJlei
 

popula'ted areas. In the process of distribution entrepreneurniipIs
 

* in fl1uenced mos tlIy by the d Istannce t. P be travelIlIed(, avaiIab1ility ofj 
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t.rans)o)rt :harg( r;g, allied consumerpri ce; of fish ; ai. l product a d1H(the 
pre fePre nce ciha rac t eristtic;s of the consurne rs. 

1.4. Summary 

The uipp ly ,f fish in the centers; surveyed varies In qintity, 
the comrpon iti n rf ;peci es and cured p rodn t ;. The pattern (,f sptlp1y i:; 
due al ,so t:r the seasona;Il occlrences of speciles and fislhling actnivlti s; of 
t:he ,irva;s c(rerne(] 
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Chapter 2 

CHARACTERISTICS OF RESPONDENTS 

2,0. Overview 

The first part of the questlonaire sought information on per

sonal characteristics such as age, sex, marital status, size of famtilIy 
and occupation. We have summarized and discussed the results below. 

2.1. Sexual and Marital Composition of Respondents 

There were far more females - 176 or about 63 per cent of Lhe 

sample than males - 103 or about 37 per cent of the sample size. 

Table 1. Sexual and Marital Structure of Respondents 

Towns S e x Marital Status 

Nlle Female _ 1aMrarried 1)ivo rced I dow Sinlei 

1. Keta 24 26 38 - -

2. Ada 14 36 33 1 10 6 

i. Tema 11 27 6 2 9 

4. Winneba 13 26 26 - 2 11 

5. Elmina 21 29 " 41 1 2 6 

6. A):im 20 32 32 4 1 15 

Total 103 176 196 7 17 59 

Per cent 36.9 63. 1 70.3 25" 6.1 21.1 

As indicated in tlie table above a large proportion of the inter

viewees are married -'70 per cent, while about 21 per cent are not 

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

of the total sample. 

2.2. Farity Size
 

The size of the family is taken as comprising a husband and. a 

wi.fe or ives with or without chi idren, which may include also dependents 

.. 7:" . ; . , 

L 



of either the husband or the wife(s), Tn ord r to distribute the 

Interviewees accordlng to family size we had to determine the Mize 

range. With an Interval of one we obtained 5 groups of family size 

as presented in Table 3. The first size range corresponds to the number 

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
 

table. The family size ranges from 2 to more than 7 members. While
 

size range 6-7 constituted the largest group of families In the sample
 

the smallest size range 2-3 was also the least represented L.e. 15.77%
 

of the sample. The relative difference among the size ranges is more
 

apparekt, between 2-3 and 4-5 and between 6-7 and over 
7 members per
 

family size. 


Size range 


0-I 


2-3 


4-5 


6-7 


7+ 


To ta_ p e 


Variations of size among surveyed towns are also conspicuous.
 

Table 3. Size of Family
 

Keta Ada Tema Winneba Elmina Axim Total % 

12 6 10 11 6 15 60 21.50 

7 7 8 5 10 7 44 15.77 

i1 13 10 3 14 10 61 21.86 

14 9 2 10 12 15 62 22.22 

6 15 8 10 8 5 52 18.65 

50 50 38 39 50 52 279 100.00 

.9 2.3. Occupational Composition
 

We asked the Interviewees 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 categories of profession
 

about 21 per cent of the respondents are producers or manufacturerk.
 

There are two types of Servicemen. One group of Servlcemen-11..8% is
 

associated with production or manufacturing. The second group of
 

Servicemen-12.5%-is related to administration. 
 A large proportion of 

the sample-119, being about .42.7 per cent, engage in marketing and 

general trading. Th. residual group of respondents-34 or about 12 per cent 

" •7' . ! :{' I i " . 



of 	 the sample-are housewives, students and unemployed persons. 

Chapter 3
 

PREFERRED AND DISLIKED SPECIES 

3.0. Motivation for Fish Consumption 

We tried to find out why people eat fish (see question C() 

of 	App.1B-1). The answers to th[s question arC presented in 	 Tble 5. In 

the questionaire 5 possible answers were given, leaving "other reasons" 

for the interviewee to add what he or she feels should he the case. An 

interviewee had a chance to give more than one reason for eatIng fish. 

*A 	 Table 5. Why do people Eat Fish? 

Keta Ada Tem baa E1InnajAxiin Total % f 

N u "IMB E R O F PERSONS 	 No. San] lesize 

Because of
 

I. 	its food 43 37 17 
 36 0 38 201 72.04
I va lue s 

2. 	its taste 26 31 14 29 23 34 157 55.91
 

3. 	it is easily
 
obtainable 25 
 9 6 15 10 21 76 27.24
 

4. 	traditionally we
 

eat food with 
f 1 ,h 33 41 24 33 37 /1 209 74.91. 

5. 	 Its relative
 
cheapness 
 17 4 12 24 9 6 72 25.80
 

6. other reasons:
 
i. 	 gives more
 

blood 1 1 " 
 - 6 2.15 

ii. gives strength
 

and good health - 1. 2 2 1 - 6 2.15 
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The total number of respondents for each reaso., for example 209 for
 

"food value", is then related to the sample size with the result ex-

Spressing 
 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 for its
fish food values, while about 56
 
per ront patron[ze It for its 
taste. Other motivating factors are
 

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

3.1. Consumer Preferences and Dislked Species
 

Fish species, and even those commercially accepted, are numerous.
 

Only the processed products are eaten as iostant food item or 
as an
 

element of prepared foods. Fresh fish has to 
be cooked before it is 
eaten. We wanted to know which of the comnercially accepted species are
 

more preferred and the preferences among tie fishery products.
 

3.1.1, Preferred Species
 

Among the numerous species mentioned by respondents (q.v. Section
 

1.2. above) we decided to concentrate our an alysis on 
the four most
 

preferred species at each center. 
 This is Iisted below: q.v. Table 6.
 

Keta Ada Tema Winneba Elmina Axim
 

Herrings Herririgs IIerrings Herrings Herrings Herrings
 

Anchovy Tuna Seabream Seabream Seabream Seabream
 

Scarp KLngf Ish Scad Thread fin Threadfin Threadf in 
Mackerel 

Tsuiyl. 
 Gesu Tsile Kingfish Barracuda Barracuda 

It may be noticed that there is only a slight-difference in the
 
structure of preferences among the 
centers. Tlhe difference might be
 

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

' : t 
C 



TABLE 6 TIE FOUR MOST PREFERRED SPECIES AND FISHERY PRODUCTS 

is.Fresh }.Frozen ,rilled "Smoked SaIted 

Spce 
_- __...._ 

1ILn/Momoni 
N U B R 0 F 1MP ER S 0 S R l, S P_0 N D I N _, 

Herrings 
SAnchovy 

Scarp 
,Tsyiyi 

22 
21 
18 

5 

4 
3 
2 
-

5 
11 

3 
3 

15 
15 

9 
4 

1 
2 

10 

14 
11 
10 
4 

1 

-

rf 

S 
Herrings 
Tuna 
Kingfish 
Gesu 

27 
Il 

8 
17 

8 
2 
5. 
-

. 

12 
-
5 
4 

32 
9 
5 

14 

4 
-

2 
-

25 
7 
4 
4 

3 
1 
5 
-

, 
j 

, 

Herrings 9. 
Seabream 9 
Scad mackerel 1 
Seabream 
(bigger type) .3 

5 
8 

4 

2 

-
5 
-

_. 

30 
27 

5 

4 , 

. 

-

" 
-

-

• 

7 
4 
4 

1 

-

1 
-

_ 

. :rIferrings 

•" Seabream 
rDThreadfin 
. Kingfish 

19 

14 
9 

13 

8 
5 
3 
6 

6 
5 
3 
6 

21 
14 

8 
14 

2 
2) 
2 
3 

13 
11 

9 
7 

2 
1 
3 
3 

m 
b 

Seabream 
lHerrings 
Threadfin 
Barracuda 

. 

30 
22 
6
7 

8 
10 

-
-

22 
15 
23 i 

28 
21 
9
8 

. 

. 

8 
8 
1 
-

31 
22 
8
6 . 

7 
9 
4
1 

IIererain gs 21 5S 16 18 . .15 16 
Seabream 21 6 12 17 5 17 9 
Barracuda 15 - 10 15 1 11 4 

Thredfi141 11 12 95 



__ 

The criterion 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;6re
 

common to all, Seabream is most preferred at Tema, Winneba, Elmnna and
 
Axim and Barracuda-at Elmina and Axim. 
 While threadffn is common to
 
Winneba, Elmina and Axim; Kingfish is patronized mostly at Ada and
 

Winneba. As we mentioned earlier certain types of fish are 
related to
 
certain centers. 
'Here 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 (kpanla) and Tsile. 

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 grilled
 

products togethel form the products with the highest scores, and in /
 

decending order, they are followed by fresh, fried, frozen, salted, 
 I 
fermented and dried. 
 ,
 

9 3.2. Disliked Species
 

Consumers were asked "which species don't you like and why?". 
 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 n
 
certain group of consumers disliking a given species we 
have rounded up
 
some of the respondep,'s as well as the rea'ons they have given, 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. 
 i 

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 readerimay observe that 
some of the species happen to sombe -of the most preferred species,
 

even 
In the same town. For examplo , anchovy is one of the four most 



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

the'same town. One may question the plausibility of such a 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. The rest of the information on disliked species can be found 

in Table 7. , 

Chapter 4. 

EXPENDITURE AND PURCIHASING PATTERN 

4.0. Expenditure on Fish 

giAn 

b-, 

* 

The next question that puzzled our minds is that if people lIke 

fish for the reasons given above, Table 5, how much do they spend on 
food as well as on fish? The answers to this question varied and to 

make sense out of it all the respondents had to be grouped in relation 

to the ranges of weekly expenditures on food and on fish per each 
center, (Table 8). 

interesting revelation is that only 84 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. It, looks as if some people would subsist soley on fish. We 

tried to find out why this is so. The only explazation we could find is 

related to the pattern of supply and proximate location of consumers to 

their sources of supply. Aprioristicalv, the information on motivation 

fo .fishpreferences, namely, food values, tradition, taste and consumerst 

proximity to the sources of supply, seems to give credence to our 

explanation. . 

4.1. Purchasing Pattern 

How often do consumers buy their preferred 
ducts andfrom which markets/sales points? The 

were related to the four most prlf-rred species. 

species/fishery pro
answers to tIs' quiestion 

In order to economize 



TABLE 7 DISLIKED SPECIES AND REASONS 

2A1sled Specfes Reasons for Dislike Se si... of o 
-v.-, .. .-....= _ =: .. . . ... . ,.uIT,e sIze X of Total 

SSead Mackerel Tasteless; not taken in 9 . 47.4 
my family 

Anchovy Tasteless; not good to my 4 21.1 
healtIh, too sma . 

Shark Unpleasant smell; not nice 3 15.8 

SPabream 
to look at 

Unpleasant scent, costly, 3 15.8 
-nd too big 

Cassava fish Poor taste & too stiff 6 300 

Black fish Bad smell and poor taste 4 20 

Sead Mackerel Poor food value & taste 4 20 
& smooth skin 

rrJgate Mackerel Bloody and poor quality 6 30 
&taste 

errin 's Too bony & tasteless 4 30.8 

Trigger fish Strange appearance & tasteless 3 23.1 

Sead Mackerel Salty 3 23.1 

*. Squid Ugly appearance & tasteless 3 23.1 

. Trigger fish Unpleasant smell, no food 11 47.8 
0 value 

...Anchov Iesi 

Ahemmandzi 

No food vailue/badly 

Bony and tasteless 

processed

I 
5 21.7 

30.4 

Ll Trigger fish . Bony, hard & unfamiliar 10 37.0 

- Bonga Bony, tasteless & for health 8 29.6 
reasons 

Shark Nasty fish, unfamiliar 6 22.2 

Squid Dirty & dJsl-ike in family 3 11.1 

- Shark Taboo'noi ,ood to eat,
semhhes hutsmaniflesh 

re- 12 
417.4 

52.2 

Snn. Pungent. sin'. l tStes badly 3 13.0 

rr er' t lh ...... ... rad it o nl-mIv ,n . ..... . .1.. - .. 



""d 

* 

on time. The results have been presented in Tab)le 9. It shows the 

species per each center, the frequency of purchase, (given in ranges of 

days per week a particular category of purchase is done) per species and 

per fishery products of the same species. The distribut[on of the data 

is done according to the centers. As it is , there are some diffifculties 

for any suggestive conclusions to be drawn from the data. A lot of the 

cells have not been filled because of inadequate information. But, we 
can only say at this juncture that there seems to be a discrepancy In 

the informat ion that would be obta i ned If the structure of p refe'renceS 

of fishery products were compared with the frequency and structure of 

the purchasing pattern. In other words we used this information from 

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

4.2. Reasons for Buying Fish at Certain Markets 

" 

We also wanted to know why respondents buy their fishery pro

ducts at certain markets. We noticed in general they patronize three 

kinds of markets, viz, beaches, indigenous public mai-kets the cold 

stores. The reasons for patronage are also given In Table 10. In 

general, the respondnets buy their fish more at the beaches than at the 

markets. The cold stores are less patronized. The importance of the 

reasons for patronage vary from one center to the other. However it 

seems that patronage is strictly related to the type of fishery products 

they buy. For the beaches are associated with the sale of fresh, unprocessed 

fish, the markets-with cured products, while the cold stores, if available 

sell only frozen fish. 

Chapter 5. 

CONSUMPTION AN~D UTILIZATION OF7 FISH 

5.0. Consumption Pattern 

FIJsh is generally eaten cooked, cured or in the processed form. 

* Table 
11 expresses tile rnqumption pnttern of thle respondents. We used the 

same method ,in compilJing this as was used in Table 9. 

* 1* 
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TABLE 9 PURCHASE PATTERN FOR PREFERRED SPECIES AND FISHERY PRODUCTS 

FSHERY PODUCT 
F S- it E it R I) tU c I s 

Species Frequency Fresh Frozen Cr I &lIedSmoked --Fried.. l d ',errnen t 
of purchase _d 

~Herrings 1-2 5 2 12 --

3 - 4 .3.... 
5+ 	 3 - - I - _
 

Carp 1 -2 3 ....
 
3-4 6
 

5+ 	 2 ... 
 _
 

Anchovy 1 - 2 5 2 1 '71 - I 
3 - 4 2_" -.... . I 5+ 
 - .... 
 -

Tsiyiyi I -	 2 3 
3 - 4 2...
 

5+ -


Herring 1- 2 	 7 2 - 2  _3-4 5 	


_ 
5+ 	 5 - _ 
 - _
 

. Barracuda 1  2 2  "
 
3 	 - 4 4 _
 

5 + 
 -_ ..... 

Kingfish I  2 2 - I - 3 
3-4 

5+ 	 2...
 

Gesu I - 2 3
 
.3 -4 7 

5+ 	  _ -

H errings 1-2 2 2 3 

Seabrean 1 -2 1 5 2. 4~ 	 33- 4 
5+ 	



- - 7 10 	 -

J1 Sea Mackerell - 2 1 3 4 6 .

3 44  2. - - ..12, 5+ 	

2

.... j -,4 .. .. ." - 4 2 14 3 , 

>Seabream 3."2 2 24 
-~~ 3 4 

5+- -

4. 
-

2 



TABF 9 CONTINuED 

IDF 

Spec es Frequency 

Purchase 

of Fres Frozen 

I S If E R Y 

Crlied 

P R 0 
Smoked 

DI 

Fr fed Salted /erwn 

e__d 

Seabream 
. 

1-
-

2 38 32 31 1n 
- 2 

-
2 
-" 

Herrings I - 2 
/1 

5+ 

3 

4 

4 
3 
-

2 
3 
2 

3 
6 

.. 
-
5 

-

3 

I 
-

-

-,5+ 

Threadf n 1 - 2 

3-4 
1 

31 

...... 

-
...... 

- -
-

... 

Barracuda - 2:A3- 4 
5+ 

23 1 
-

...... 

1 
- I- - -

-

I 
_ 

. WIllrrlngs 

.3-

1 -2 

4 
5.t 

4 

3 
3 

1 

1 
-

-

I 
1 

2 

.....
1 

-

2 

-

-

-

-

a 

Seabrean - 2 
3- 4 

5.+ 

3 
6 
2 

-

4 
-

I 

3 
-

1 

2 
2 

-

-

2 

1 
1 
-

" -2 

1 
-

""3 

" 

- 4 
5+ 

4' 

2 

-

-

-

-

2 
-

II 

-

I 

-

-

'[ 

-

_3 

, 

Thread fin I. 
-4 

,---+--

iert'ings 1 -

. ... . -- .. ..5 
2 

2 

" 
2 ...... 
.1 . -

2._-.--_ 
5 - 3 

, .. . , 

" 

, ..... 

-

,3 

I 
.. 

. 

-

-

1. - " 

-

m5+ 

Seabrean 

... 

1 -2 -

. 

1 " 

--

3 
-

-

-

1 ,: 
-

- 1.. 

, 
-

- .. 

-/ Threadfjn 

• : ~5+ 

1 - 2 

1 : 

6 

. 

1 , 21 

: 
.... 
:4 

g sh 13 
3 

24723 
: :: 35, 

2 
1i,:. 

. 

-

1 2 
. .... 

-

"
- " 

- 5+ - I - . I -
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Consumption pattern vary from one town to the other, among the 

species and their respective cured prodUcts. We did nor explore the 

factcrs which might have caused such varintions. However, the frequency 

4 days a week. When weof consnmption is limited to between I and 

that the patterns they describecompare Table 11 with Table 9 we notice 

are different from one another. For instance in Keta, 3 of the respondents 

bought fresh herrings 3/4 times a week, but in Table It 3,6 and 9 people 

ate respectively grilled, smoked and fried herr-ngs 3/4 times a week. 

There is no explanation for the fish consumed, The importance of Table 

I therefore is to cross-check information on patterns of purchnse and 

supply. Of course they need not coincide but the descrepancy shouldn't 

be too wide either. 

5.1. Utilization of Fish 

There are several ways of sing fish aiong the coast. Fish Is 

generally used in preparing, food. OccaLsional ly i'rmaly he is~ d in some 

religious ceremonies. 

5.1.1. Fish for Food 
Id
 

The information on the use of fish for food is iviven in Table 

12. In order to prepare this table we categorized th, foods under 

soups, stews and instant foods. Both the preferred al other species of 

fish from the towns we surveyed were distributed under the food preparations. 

We also gathered information on the form of fishery Houcmts used and 

how important the fishery products are to the various food, preparations. 

The amount of work Involved in analysitng Table 12 is so mhch that we 

thought it wiser to. leave as it is. Hlowever the table shc"ws that 

various kinds of species and fish products are used In the preparation 

of foods in this country. There seems to be some kind of relationship 

between the' type of food preparations and the type of fisheIry prodUcts 

'Used. 

I,# 

.-: .- M . . ' . " . - .,,.I .
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TABLE 11 NUMBER O' TIMES P1ER WEEK PREFERPIHED SPEC! FS AND CURED PROD)UCTS ARE CONSM1I':I) 

Preferred 
species 

Herring 

Frequency 
of ColismnpL ion 

1-2 
3-4 

c 
Grilled 

_.__. 

2 
3 

URI'lET) F TS 11? 
Smokod - rdFri 

3 4 
6 9 

PR 0 ) 

-

1T 
..... 

S 
Sd 

-

Anchovy 1-2 
3 4 

5+ 

1 
1 61 

Tilapfi I - 2 
3-4 

5+ 

-
3 4 

1 
3 
2 

2]
-

1 
-

-

Tsiyiyi ,"3- ! - 24 

5+ 

. 
-1.2 

-

1. 

-

-

-

' 

-

-

_ 

> Berrings 1-
3 -

2 
514 

7~ 
I 

3-
I1 , - ' . 

-
-

5+-

Kingf ish I -2 
3-4 

361 
5 I -

-

-

" i n s 

Keirngi 

S 

S 
35 Z4

-2
3B c 

5+>-- 2 

1-72 
3 -4 
S5+ 

... . 1 

2 

. 

-

"-4 

6 

66 
2 
_ 

-

4 

2 

1 
3 

-

-

-1 

1 
-

• 

2 

--

-
1 

5+ 6 - - -

Sead Macker -2 
3-4 

5+ 

- 3 
.... 

- -
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TABLE I I CONTINUED 

,, 
H 

q--

Preferred 
0 SeCCies. - of 

Frequency 

Consum tion 

CURED FIS]1 _PROD~UCTS~ 
,- __ C UR0 ;-- -- S- __ __PR O D U C,__ 

Cr[lied Smoked Fried Sal ted Stink 
_ 

n Herrings 1- 2 3 .5 2 _ 
3-4 2 4 6 _ 

5+ - 5 4 
Sebreaat I - 2 4 2 6 -

31-4 4 2 -

_ 
-

5+ ..... 

Threndfin 1 - 2 3 2 4 - _ 
3- 4 3 12 

5± -

SKingflsh 1 - 2 2 7 3 - -
3 - 4 3 1 '4 -

*a 5+ -

_ 

M fierrings 1 - 2 
-

1 
1,5 

2 
5 

2 
4 

-
-

1 
-

S e'" 5+ - 1 - -

Seabreatn ] - 2 1 3 5 - -

.3 -1 ' 4 6 5 - -
5+ 1 3 2 - -

Tlreadfin 1  2 2 2 - - _ 
3 -4 1 3 5 -

5+ -

.Barracuda I - 2 1 3 5 - -
3- 4 4 6 4 -
5+'- 1 :3 2 -

_ 

-
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5.1.2. Ceremonial Uses of Fish
 

Occasionally fish is used for some kind of religious ceremonies. 

Information on this is given in Table 13. There Is no information on 

this from Winneba. We assume that c6remonlal uses of fish do not 

prevail in this town. 

The table shows the type of ceremonies and tc spocies together 

with the fishery product:s used. It may be noticed that some of the 

species belong to the miost preferre'd ones whi] e others are rare and do 

not even belong t the commercial species. 

bw 5.1.3. Underutilization of Some Species 

Naturall y given the patterns of sippiy, consumption and other 

forms of otilization we can genuinely cociclude that some specie, are 

underutilized iln some places. The informat ion on di.st1i ied spec ltes 

give credence to this remark. Some of these species forn wh; i Pnrt,, 

as trash fish which vary from one ]ocitin te the ot lor 

5.1.4. Recommended Species foroaboratory Studi 

Anchovies, Scad mackerel , crabs of cert aIn khi m, terr i, ; 

Unfortunately there no he lIh fwas informat, io 11 r y ,w o fh r c'1 

by the fishermen. 

4 
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TABLE 13 CERIMONIAb USES OF FISl 
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FR / URI TcMRD Fishery Research 	 Proj ee 

Coastal Fish Production, Utiliza tion and Consumptfion Surveys 

A. Personal Data 

I. Interviewee No ........ 2. Age ........ 3. Sex .... .......
 

4. Marital Status: married divorced, sing le, dow .................
 

5. Size of family .....................................................
 

6. Occupation..........................................................
 

B, Food Expenditure 

7. 	 How much do you spend on food? i per day. ........................
 

Li, )er week. .........
 

-J 8. 1-,ow much do vou spend on fish? i. per d ............. ,.............
 

ii. per week ........................
 

C. ConsumftJtOn 

i) Motivation 

Why do you eat or buy fish? Recause (tick Aerc app lcahi e) 

(1) of its food vaIles .........
 

(2) of its taste ................
 

(3) it is easily obtainable..... 

(4) traditionally we eat food with fish ...........................
 

(5) it is cheaper th,,n meat. 

(6) other reasons. .................................................
 

iH) Fish Preferences 

a) Name the kinds of fish in order of preference and stale In what 

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

lKTNDS OF Form In which fish may be hought or eaten 
F'ISH Fresh Frozen Grilled Smoked Salted Fried Stink/ 

.g. :Th' . .x 	 x 



h) 	Aoyou have any reasons for buying one kind of fish as opposed 

to another? E.g. uying seabream nstecal of herings. Give answers 
on 3 of the pferences stated in question If) a) above. 

d ........................................ 

.........
 

°
2 . . . . . . . . .. ,.,... . . . . . .. ... ° I . °. ' . ° °4. . . ° ° °. . . . ... . . .. . . . . . . . . . . .
 

9 .. . • • i . • . ° .. . . . . . : . . . . .° ° o . ° . ° o . o ~ ° . . . . . ° .o . ° ° ° o .
3........................... 	 ..........................................
 

.................. ...... ..............................................
 

c) What other reagons womod you give for buying one kind of fish 

product ;s UppuSed to another? E.g. buying fresh instead of 

smoked fish. (Glye am;wers on threeof your preferences from 

question if) a) 

I,....................................................... 
 ........
 

2......................................... 	 ........................ 
 ........ ..........
 

.. . .. . .. ............................ 
 .......
 

.3...............................................................
 

d) Wha t types of fink don't you like and why? 

p of fiReason 	 for difslike 



I flow of te1, I * . tm~:,ler o t in. ; 2,. ,, 2 .
 

Lnhc oiin( r;) thi yog' iiv lI; dl'u~E t i
I 


t.he t :'ith i e I , 


Na. ,thc I-Kreal5 o tl . ,,~pioh 

rhi 

I. fish is n ;,r d :, '4o',m

. 2....ll, .
r.ln 
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Results anId discussion 

Trausmittance and therefore WSOS concentration Incrensed I.iear lv 

with tfine and with RO (Fig. l) and exponentially wilth CF aiind ICD(Flg,.2) 

indicating In either case that Increasing WSOS production Induced increas

ing off freshness in the fresh fish. 

CT was not correlated with either time or transmittance and hence 

not with WSOS production. indeed Burt et a[ (1975) have noted that 

- texture scores are not reliable measures of rresiness as they are so
 

variable in the freshly caught fish. CT score-, here similarly show
 

that tezture scores of cooked fish are also not rel iabie measures of
 

fish freshness.
 

Figs. 1 and 3 show that the development of off freshness was 

detected quicker by n than taste The samples weresine (RO) by (CP). 

acceptable by taste up to 12 hours exposure (Fig.2) while they were 

acceptable by smell onl.y up to four hours exposure (Fig. 1). The 

acceptability by smell agreed very closely with color reac-zon of the 

WSOS extracts with alkA]ine KMnO 4 solution. Up to 4 houirs exposure which 

was acceptable bly smell the color reaction was reddi's;h whfle bcynid thi' 

level of exposure, which was not acceptable hy sin!l , th- color reiction 

was yel lowish. It may also be observed from Fig. 1 t hat the rate, of 

bacterial growth on the skin paralleled that of RO development. 

These findings bring Into sharp focus the justi t.cation for discard

ing fish on the basis of smell especially that of TbIA. It is noted 

that this amine plays no part in the nutritive value o;l the fish 

(Hlolston and Slavin, 1965) and is also not poisonous. Such malodorous 

substances may reside only ott the skin as a result of bacterial de

gradaltion of the skin tissue and might no- have penetrated Into the 

flesh. At the point of reJection therefore such discarded fish might 

not have suffered any proteolysles and no loss of ntritional valoien and 

t, therefore nutritfonaLly sa r.factory. 

By using technology to limit the activitfies of tHie strains of 

bacteria inducing malodorous substances on f-he surface of the kin or 

by masking these substancesswith ome safe chemical the supply base 

of fish may be safely extendcud in develoFJng countrie -. indeed the fish

mongers' practice of washing freshly landed fish may be aimed at just 



i 

this rerault. indeed the difference between the red and yellow color 

reaction of WSOS ext ratives with alkaline KMnO4 soluLion serves to 

visually indicate the limit of aesthetic unacceptability and not that 

of edibility which is not reached until. later in the seabream. 

Table 2 gives 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 Acra. While all the Accra samples were fresh, 

indicated by red remction WSOS withthe co1or of extracts alkaline 

KlnO 4 solution, the inland samples from Nsawam were definitely off 

fresh. Tlh2 difference between the two markets arise perhaps from their 

methods of storae of stock samples. The Accra fishmongers stored their 

bulk stocks in some amount of ice at the markets while the Nsawam fish

mongers had no ice storage whatever. 

The bacterial counts recorded (Table 2) were high and varied 

widely from sampl.e to sample. The high levels of the bacterial counts, 

however, may account for a high incidence of spoilage at the market 

when stored without ice. 

. i)Tabl. . Chemical, sensory and bacteriological scores 
on samples of sealbream exposed for different times at 85°F. 

Sample l1rs., of %Trans. Color with RO CF CT CD log bacterial 
exposure (59Onm) alk. K!'IO 4 (arbitrary average iount/sq.cm.skin 

solution ,scores) 

A 0 (unfrozen) 41 Reddi sh 1.2 1.5 2.3 2.1 --

B 0 (unfrozen) 42 1.4 1.6 2.2 2.1 10.5 

C 4 42 " 1.7 1.6 2.3 2.0 11-8 

1) 8 46 Yellowish 2.1 1.6 1.7 19 13.2 

E. 1.4 50 "3.1 1.8 2.2 2.4 15.0 
I" 18 55 "3.1 2.4 1-7 2.9 --

G 24 51,'3. 1 2.1. 2.2 2.3 _. 

II 28 55 3.8 3.7 2.1 3.7 



- -8

'1 

I'Hle 2. Qwil .ivy of se.hire'linsold' 'ms fresh1 

Sam p1e LocItion % Trmnsmissfion Co or a c teral.m count /sq.cm.of skin 
I 5QO5nm reattion 

I Tes~ide Beach 35 red --

I Accra " 40 red 2 10 

'[I 42 red 34.5 X 

TV "44 red 1. X 

V 41 red 4.7 X 1010 

VI N 51 yellow 

VI ll " 49 l Iow-e 

* 25 miles inland from Accra. 
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__ Sn~~~~~jecForm 0pi aolinn forOl 

Name : 

Dateo
 

We want to assess the freshness or quality 

the descri ptfon which fits your impression 

,Sample C 0 0 K E D 
Texture-chewlness Taste/flvor 
or bite (CT) _(CF) 

A
 

t, B 

C 

D
 

E 

F 

)Qscrip- Flbrous(i) 'resh flavor(l) 
Lrive terms Less F hrous(2)Sli ghtly off 

(and thir Soft (3) fresh f vor(2) 
numerical Very soft(14) Definitely off 
,cores fresh flavor(3) 

Strongly off 

b f resh f Lnvo r(4) 

m, f 

cslwof1 

of these samples of fish. Ilnd0at, 

of the smpi es. 

RAW
 
Dislikeness Raw odor/smell
 

(CD) (RO)
 

'1
 

like very Fresh odor (1)
 
much (1.) :I"ht:1y off
 

Like (2) fresh odor(2)
 
1)islIke (3) Definitely off
 

Stron)ly fresh odor()
 

dilsLitke(4) Strongly off
 

fre(Sh odor (14) 



------- 

Appendi-. 5. Map of China Coastline 

showing towns where surveys were conducted 
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