


The paper examines handling methods at sea ,:ml ashore in

i-eLat i.on to three levels of fishing in Ghana. Deterioration in

f'Lsh quality is attributed to prolonged exposure of fresh fish

to hit;l1 ambient temperatures (261'tC - 34°C) during hand Li.ng at sea,

sale ashore by bargain with a series of agents and during trans-

oo,ortation to processing sites. It is suggested that lJro'!8r use of

ice <::.t all stage s of handling will pre serve the initial quaLi, ty of

fish.

The need for research, inspeetion and quality control of

fresh and fro zen fish is expressed.



A. INTRODUCTIm~

i?ith a .:.JOp1l1ationof about nine million and fish consumption

in the region of 36c,000 metric tons in 1972 (most recent data

available, t-:.Li)leI), Chana is one c f the deve loping eountries Hi th

the gr-eat.e st demand for fish. In 1972 the local fishing industry

supplied about 7[,;·" of tho demand while the remaining 22%was imported

in the form of i·:.:()zen fish and fish products.

In an e "f'or-t to meet the demand f'er' fish locally I the Ghana

Gover-nment,eneour < ed the expansion and development of the fishing

industry witl-l tl'o r'esuL't that emphasis shifted from rural marine

fisheries in the '1950's to deep sea fisheries in the 1960'5. This

has created +hr-ee levels of fishing vr i.th (a) Canoes (b) Lnshore s

motor ve ssels and (c) deep sea trawlers.

Fish handline operat ions on these fishing vessels and ashore

have ~agged bchi.nd the rate of expansion and development in the

industry. Conse oucrrtIy , there is wastaE:e of f i.sh through spoilage.

The purpose of "c~1is"Claperis to examine handling practices in reJ.a-

tion to the t 1l"e€' levels of fishing and to suggest improvements on

existing pr-ac'c i cos -Goreduce fish spoilage. 'I'ha seope of the paper

:is limited to mar i.ne fish.
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TABLEI-~.-

C01:POSITION OF FIS~ CONSmrPTION IN VO:::TTIC TO!'TS~ FC1'i. 'l1?n YEA.li.S

;r~-;;'-~~;FI~-H --r~'63'1--19G~ I 1966 ~ 1967'-r- 1968'--·T~1969--T·~-97?- r 197-1-lf~;7? -~
• ~'~-'. _. I '1 -+---'1 '--T--- ...--t---·~---+----·--".."-.
Canoes 136,351: 1~3,322 /16.919 : 25.222 139.

Inshore Motor - 2 493-:;~~49 345~ 568 , 12
Vessels ' ,975 I 4~ ,74D I' , ) I 24, , '

5,961 34,233 25,298~ 27,546.$'01-;T,·;~O-;7 ~7,:;;--143,940I 65,295
Inland Fishery 25~~__~~ _~ ,370~OO 2,9-;~_+_~':._~~t~2:'~~~,_!!'90~_-t:2~~J!_2:';89

Total domestic . _ !

Fish in transit - I - - - 1,320 2,750 708 473 361 I 332
sold locally I
To-tal Imports 135:~~130'9~ i 29,458i~-17'5~~ ~,;-~- :_1~~700~--4~'~;4-+~~_~8~I~~;~~
Total fi~h 11 8~-,OG1: 67,8-;-! '143,720 1144,170 1113,813 T110,170 ; 158,75G ) 244,728 i 267,6L~-7 :358,5hG
Con sumpt i on j: l ! 1 \ ; , ;

, , I , , l I j • '
-'~--.-~-... - ~ _ H J --J. ._ ~_._"..__. L •• '_...-- __ • _ .•• ....--.- •••••• .•• __ "..J..,__ • __ ._~"' __

874 33,

,
Deep sea Trawlers I 9,602
-~--. .J. •••• _ •.. -

So ur-ce : Ei.aher-i e s Department, Ministry of Agriculture

II ~ ~
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The canoe is -[;1"etraditional fishing craf't; in Ghana. It is less

than 'lOm(30ft) in length and has no f'ac iLi.t.y for carrying ice to so a ,

Most canoes ;':'re 1rol,8Ll.ed by outboard motors but a few which opera'te s

clo se to the bee.oh use s paddles.

The canoe :C'i:ohcrmengo to sea at dawn or in the eveninc ':i~,en

temperature s are fairly 10';7. On making a catch the fish are ;:)Ut into

the bottom of tj~8 canoe end sorted roughly into spe c i.o a, Since -C"drG

is no spe c i aL corrva r-t oerrt for the fish the crew wa Ik on them caus i.nr

c rus hi.ng and bruising which f'ac iLit.at.e the entry of bacteria. Yhen

the catch is heavy the guts of~;\8 10'e1' fish, especially sardines,

herrings and small mac'<e re Ls , are s<.;ueezed out to infect the external

surfaces.

The c abeh is usually Lando d i-'l less than 6 hours after harvesting

and apart from bruising and c:cus':i<1f, -:).8 oua l i ty of the fish is generally

good.

Inshore motor vessels Or:)81'[~ ~:;--:r, in Gbana have Le ngths in the

range of 10m (30ft.) to 33~ ('100ft.). Vessels below 20m (60ft.) in

length have no facilities for cc~r:i.-;'inLiC8 to sea but the larger vessels

have fish holds equipped w i t.h ,'::ecl~ 'ead. cooling grids. Table 2 shews

the distribution of these vessels between 1963 to 1972. It is evident

that there are more vessels ;.·Ltl, no f'ac i.Lat.Les for carrying ice on

board and this trend has not c'~".nCed over the yoar-s ,
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TABl:::; II

STF2ISTICS OF nJs~m.'R.ErOTOR FIS~n!G VV;·S)~~3 CP::;Rh'1'IFG IN GHjl'TJ~----- _._--- . --- --- -- .....•.....•. ...--- -- ----.-
l~963 - 1.21~)

Heters

;964 @65E66+:~~7T-~6i+-'?!!0970-Li~972-_

i I
. '222 I ~54 I 1h5 I 201

)3
q

60 1- 50 i -~+66 92t,-~;-r-'~~-~i-:-l:T,~:TH95-. - .._._--~ 1--1---- --I~-~~~I--+---~'--'----'
6, - 100 I 18 I 19 40 39 39: ~~1 29 28 I 27

---- ...--_.--..- -------' , - ...__.J .._.__m , I , .-'- ..-'""---

LENGTH OF--V~-:;';8~1':'"- --'T- 1963
.- .. ' " -...- _. .. . . ••. 1----..----

182
up to 10.6 32

183 129 223 200 168
Feet

11 - 20

20.3-33.3 21

Source: ~.~inistry of Agrieulture, Fisheries Depar-t+crrt ,

II



5

Tnaho re motor ve s se Le stay at sea for one to five (lays de pe nd i.ng

on the size of ~;"C vessel. 1T~'hena catch is made it is hauled orrto t.he

deck, Bort,~c-:'j'()l:,~~'lyinto soeci.es and then ahoveLLed into the I'Lah holds

wher-e it is sboref in bulk with or w i thcut; ice depending on the facili-

ties on the voaseL, ?he bulk storage causes bruising and crushing of

the Lower-fis~\ a,~<5where the fish are un-iced the centre of the rile

heats up caus i.ng .'3~-oilaEe. Even where icing f'ac i.Li.to.e s exist on board

the catch may je of poor quality because ice has not been tillcen to sea

or insufficient ico ~as boen put on the fish.

Three I'act.c r-s ',&VO contributed to the inadequate use of ice on

inshore ves scLs, 'i'hese factors are (a) inadequate supply (b) high

prices of ice (c) poor quality of ice~

Alrno st all 'i:;''leice prod uci.ng companies are situated at the main

fishing harbour ,',t:;:'ema vrhe re 75f of the vessels berth. Thus 25~ of

the vessels ~"c:V8 no access to ice. Even at Tema".the biggest corroany

producing ice for Lnsi.ore vessels has only two plants with capacities

of 44 tor-nes fl['-'~e ice and 40 tonnes crushed ice respectively nor day.

~'.'ith constarrt br0:.l:':clo,·!!s of machines ana lack of spare parts to na.i.nt.ain

them, the companv is unabl.e to operate at full caljClcity and therefore

gets nowhere near Ratisfying tho (I.omand.
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The seLl.Lng prd co of a tonne of flake ice is tweLve cedis

(tt2.00) "Whichis rout;-l1} six pounds (£6.00) and that of block ice is

eighty pesewas (SOp) or forty pence (40p) per block. Assuming 2kg. of

flake ice is used to ice tkg of fish,it will cost twenty four cedis

(t24.00) to ice a vc onne of fish and this is an appreciable cost on

production. Since -c'.-,(3 demand for fish is high and the selling price

does not depend on ·C"C c:uality, owners of inshore vessels do not

usually see t:l.C jus-tification for adding the extra cost of ice to

production costs.
::

The quality of block ice is pour. The block is usually opaque

and has numerous L,ir ;:-:o.ps. There have been occasions when block ice
.,;

produced by private company had holes through the centre of t he blocks.

Investigations e110110dthat the freezing process was slow with the

result that t1,e ccnt re of the block 'Has not frozen. Crushed ice from

such a block melts c~uickly and does not last through the fishing trip.

Flake ice ~.)rocluceclby a state owned company is of' good quality

but the ide is trans~orted to the vessels in open wooden trucks -

with no pro te ct i.on from tho sun. This exposure accelerates melting

and wastage of Lc o c,n"ore it is ;Jut to use.
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Al.L the deepsea trar,lorn ope rat i.ng in GhanL have f'ac i.Li. tie s for

freezing and cold sto r-ar,e of fish. The catch is sorted into species

with no regard to size arid t'1en arranged in met aL trays i'iith average

capacity of 20k'g. CWb) or 30kg (661b) of fish. The trays are then

conveyed on a trolle~T .inbo :1 bl aab free zer where the fish are fro zen

for about 6 hours, \t'oiIc; -ellis ope r-a't i.o n is going on the remaining fish

are exposed and t1-i8 ~u;.l_ity det.c r-i.o r-a te s , Such fish are not discarded

but frozen ana mixod'tit.' rood quality fish.

After the free zint.; :-,roce5S the fish are packed into paper cartons

and conveyed to, fish >lclQs at minus 20°C. During sto r2'ge in the holds

tho fish dehyd r-ace 2,\'-;' }_o.~e V'i,igllt because the car-bo ns used in paekag-

ing is not a good Ir'O~_Sttl'8 b2.rrior.

In the ear-Ly 1)60' 5 ::ttcm}ts FOre made to over ..come the ;:Jro.blem

of dehydri.tion hy lir.inc i.l-o carton with Q plastic f'd Lrn; This

precaution has been sto~)')ud due to unava i.Lcb iLi ty of the film on the

local market.

•

(.) HA1'TDLING 1;S'~C":-J

1• Canoe Fi_s~

(i) piseharg:~TlE

Canoe f'Ls ': if. di.acha rged hith the aid of a medium sized

p!.a:U.ic bucket iP'co b..s i.ns which are regarded as tho unit measure
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in tIle sale of fish. About three buck.ir-f'u.l Ls of f i sh make a basin

which may contain from 100 to 500 fish dependinf.' on the size of

the fish.

(ii) Sale of Fish

Aft~r the discharging operation, the lGn,dcr of the crew

bargains the price of each bas i nf'u'L of fish "ith an agent whe

usually is the wife or a relation of tho ovmc r of the canoe or a

shareholder in tho business. Subsequent tr,nsfers arc by a

similar bargain before the fish eventually ~ut to tho processor.

This method uf selling fish may take about t.hre o or more hours

during which the fish are exposed to tho sun nnd the wind.

Because the fish are not iced quality deterioration occurs before

the end a f the seLes •

2. Fish from inshore vessels

( L) Di3-~1!.arEin£.

.,

'I'he fish are unloaded from the holds by shovelling into p'las t i.e

buckets. The buekc r'f'u'l.Ls of fish are then pas sod along a line of

the crew +o the quays ide where the contents are poured into a wooden

fish box ,dth capacity of about 30kg~ ~ac~ member .of the crew takes

one or two fish from the bucket as payment for t::e service being

rendered.

After unloading all tho holds, the boxes ere r.rranged in piles

of five in the sun for purposes of countinG. This method of

unloading the catch by hand t.ake s up to 4 ~:i..OUr3durin, which the
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fi::;' '{",I'D U;) cons id er-aoLy , Table 3 shows landing t.emper-a+u re s of

100 boxes of iced fish.

ThBLE III

7:.9.~peratures of 100 boxe s of iced fish immedi_&t~J...y_aftear
!-p_~~Ain€ithe holds of an inshore vessel at T~E~_Iis)i~lL!:larbour,~'~

i Tomperature rrnge
°c

17

0-5 14

Top of box ~.Tiddle of box

6 - 15 69

'16 - 27 17 I___ ~ __ . l ._...

20

Source: Food Research Institute report on I'e ma Fis.ling Harbour.

oSeventeen percent of th", boxes , with temperatures abOVE! i5 C, were

:::P'OD! the first to be loaded with fish. Iced fish in these boxes had

warmed up to almost ambient temperature by the end of the discharging

operrrt i.on, but boxes ~7hich were among the Las't to be Loadod ;'i th fish

hr.d :;omiJeratuI~S between oOe to 5°C. These obee rva+io ns show that the

mauur.L un'l.o adi.ng process and exposure cause a riso in the initial

ttlmoerc.turc of the iced fish. Since the apoiLa go r-af:e of fresh fish

doubLes for every six degrees rise in t.emperat.ure , t'1.e f:is:' which vre r-e
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first unl.oadcd from the hoLds , would spoil very quickly and the efforts

made in kee pi.ng the fish cool at sea wasted by the sl.ov unloarling process.

The sale of fish from inshore vessels is very similar to that

of canoe fish. The exception3 are that the vessel owner c:onduc'ts tl"e

sale and. t ho at,er,'cs are not usually related to the vessel owner.

Fish fr~m deep sea tr~wlers

The car-to ne of fish are discharged mechanically by cranes into

. 0wooden trucks and transported to cold rooms at manus 10 C. During the

discharging oje r-at i.on the frozen fish warm up and the cartons become wet

with dr i pp.i.ngs from the fish. Tables 4& and b show the temperatures of

fro zen fish at the time of unloading the holds of two trawlers. 'I'he

fish were suoposed to be at minus 20°C but because of the high ambient

temperature at the time of unloading, none of the fish was at this

temperature. The average temperatures of fish from vessel A were a

few degrees abcv= nu.nus 100C which was the temperature of the coLd room

where the fish would be stored on land. In April 1971 the vessel B

unloaded fish which had temperatures below minus 10°C on two occasions.

Such fish when s+cred in the cold room would freeze slowly to e quili-

brate the colQ room temperature and textural deterioration is likely

to occur.
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J'able 4a

Temperatures. of frozen fish during discharge from Vessel A

Date of unlQadi~e
'T

I No of fish examined
t

Temperature

(i~;inus °C)

Rr' .dver:~ I anrre

2.9th Nov. 1-9711 15 14- - 15 10

30th Nov. 1971 17 15 - 18 30
.,

1.st Dec. 1971 16 14- - 18 20
1--'

2nd Dec. 1971 16 14- - 18 30._- .-
3rd Dec. 1971 i5 14- - 17 30

- -
10th March 1972 13 10 - 15 30

.~- -- _.
30th Maroh 1972 13 12 - 15 ZO

-- -~.~.~

24-th April 1972 14- 12 - 15 10
- -- ..-- --_.,

21 st June 1972 , 15 13 - 17 30
- ._-

?
__1_7t_h__N_O_V_._1_9_72 t= 14- ~-1-2-----16,----------- 2_0 _

18_t_h_N_OV_._1_9_7_2J 15

..

14- - 17 30

Source I Fisherio s Department, 'I'ema (Ministry of' Agriculture)
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TABLE4b

~- ..- - -.
Date or unloading Temperature No

(minus °C) .

Average Range
-

8th April, 1971 13 10 - 16 I,
13th April '1971 8 5 - 10

."-- - - . -
27th April 1971 4 2 - 8

-~--.----- .•..- .- ~....•. -.

30th July 1971 13 12 - 14
- .-

2nd Auoust 1971 13 12 - 14
.•.-.-.---"".....,..,..-~ -

3rd J,.ucust 1971 13 12 - 15
--------. -_._--

4th .August 1971 13 13 - 14
---------

5th August 1971 15 14 - 15_ ..•...• .-.--

of fish examined

---- ...-----

30._-_._._-_._----
30

-.- .._ ...- -----
24

20_ _._ _---
10

--_._--_._---
20

10

~ ~
6th AUGUst 1971 I 14 12 - 15 I----~~-------_4----------_+I"------

I

------ ---- -'.---

5th Jan. 1972 1 10 - 1---~+ ..- --..•.-.-..•~

7th Jan. 1972 14 13 - 17 3
- ---- '-~"'''''''---

2Dth Liar-ch 1972 13 10 - 16 3
- -.

21st l\iarch 1972 13 10 - 16 :;
--- -----..--.. ..

22nd Herch 1972 13 12 - 15 2
-

5 30

o

o

o

o

1- Source: Fisherie s Department Tema (Ministry of Agriculture)
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Sale of Frozen Fish:

Frozen fish used to be sold through a pass book system until

quite recently. The fish were ali.Iocatedto the passbook hoIder-at fixed

prices and she usually sold her fish to the processor or retailGr.

P£cp.ntly the government banned the passbook system and frozen fish

is: now sold direct to the processor and retailer.

D. PROCBS3ING- .AI,,]) DISTRIBUTION

The majority of fresh fish purchased from canoes and inshore

vessels are processed at the coast before distribution inland, rost

of the processing sites are close to the landing sites, but during the

lean fir;'·.inr,season the proce ssor-stravel distances of about 32km

(20mls) to pur-chase fresh fish. They depend on public means of

t.r-anapor-tatLon which is unreliable. Processors in the same locality

may hire a lorry to convey the fish but when this fails they stand by

the road side for hours in an attempt to get a lorry. Since deterio-

ration star-be d during sale further exposure of thn fish in this way

accelerates s?oilage.

At the processing site s the fish are washed and' scaled. They

may be gutted as well if they are intended for salting and sun d:rying.·'·~·;""

fish intend.ed for smoking are not gutted.

A sme.l.L proportion of fresh fish from inshore vessels may be

frozen and cold stored e~pecially during the season of glut.
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Fish is also sold in the fresh state without .ice, Such fish spoils

quickly because of exposure at high ambient temperatures.

_",ttempts are being made on governmental level to improve and

develo~ fishing techniques, but very little is being done to improve

handling practices even on sophisticated fishing crafts Li.I;e deep sea

trawlers. Possible ways of improving handling practices on each of the

fishing craf't; are indicated below.

1. Handling at sea

(i) Canoes and small inshore vessels below 20m (60ftl __t~ le~g!h

These crafts have no facili tie s for carrying ice but they can

use insulted boxes to carry ice to sea. The fish can be ::?ackedinto

these boxes and top iced. Boxing the catch will prevent crushing

and bruising which occurs w i.th the pre sent bulk storage.

(ii) lPr.fE.inshore vessels above 20m (60~Lin le~!.

'I'he vessels have to make full use of their facilities for

carr-y-ing ice to sea. The fish can be boxed and top iced as indi-

cated under (1i) and the vessel owners should be encouraged to take

su;ficient ice to sea.

(iii) ~ sea trawlers

Fish caught by the deep sea trawlers are fro zen and stored

for about six months. Therefore Special care in handLi.ng is neces-

sar<J 'co ensure that the initial quality before freezing is good.
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To maintain the initial quality during handling, the fish must be

chilled and protected from the sun. Chilling can be done by submerging
'.'"- . \

the fish in refrigerated potable sea water •...b.san alternative a small

flake ice machine can be carried on the trawler and ice can be made

from potable sea water.

Fish whi ch spoil before freezing should be sorted out and frozen

separately. Such fish can be used for fish meal.

~'.: Paper carton used for packaging frozen fish is unsuitable since

it permits dehydz-at.Lonand has poor water repellent properties. A

more suita.il.e "')[,terial is waxed carton but in the absence of this material,

the cartons used presently can be lined with a suitable film such as

cellophane.

2. Handling Asl~

(i) Canoes and inshore vessels

The discharging operations on inshore vessels·have to be

mechanised to speed up the operation, since the present manuaL method

corrtr-i.but.e a t,reatlyto the spoilage of fish at the quaysi de ,

The sale of fish by bargain should be discouraged and sale by

contract introduced. Contract sale has the advantage of not being

time co.rsumi.ng , thorefore the fish are not exposed to the sun for

long poriods. In 1972, when there was a bumper catch of fish, the

Governm8nt experimented contract sale with 45 inshore vessele at
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Tem2. The Government was to supply ice at a reduced ~rice to the

v05sels from which fish would be purchased at fixed prices accord-

ing to the species. The experiment was unsuccessful bocause the

Government couId not meet the demand for ice and most of the fish

landed Has of poor quality. Also the vessel owners were not pre-

,)2.red to accept prices other than the guaranteed 7)rice aLt.hough the

fish were of very poor quality (Amu, 1973).

HEwing learnt from the 1972 experience t.he exper i.me rrt can be
repeated with good results.

(ii) Deep sea ..trawle~
Insulated vans should be used to convey fro zen fish from the

vessels to the cold room. This will check -cet1"oorature rise

in the product.

3. Processing and distribution

The application of ice to the fish before prcc es sins snd during

Clistribution ahouLd be encouraged in order to reduce spoilage.
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To ovorCOJ11etransportation difficulties, the fish processors

should be encouraged to purchase lorries through their co-o porat.ave

a ssoc i a't i.orrs , This will go a long way to reduce spoilage of fish.

4. Ice r;,o.kin:2o.cili tie s

Bef'ore thc use of ice in the fishing industry is encourc eod

there rnus t be a reliable supply of ice. The largest company su)~ly-

ing ice to the fishing industry cannot meet the demand for ice

because of constant break down of machines. Since the br-eakdovn is

due to 't;~"o old age of the machines and lack of spare parts to main-

tain t.hem, nen machine s should be installed and spare par-t s shcuLd

be made avr.i.Le t-Le for regul.ar- maintenance. Also the number of

commercial ice plants should increased so that all the fishingr.
harbours and LandLng sites get access to ice. This will heLp reduce

the price of ice. The quality of ice, especially block ice, can be

improved by cuick f'r-eezi.ng with a refrigerant at veT"J low teITl'lOra-

ture. Also f'Ls.ke ice should be transported in insulted vans to the

fishit1,':. vessels in order to prevent melting.

There is no fish inspection and quality control at tl18 f)U2..y-

side t' oro I'o re fisr, of any quality are sold to the processor Y":1O

has to ~ind some use for them. .Asystem of fish Lnapect i.on and

quality concrol should be introduced to ensure that fish unfit for

human consum-rtiori are discarded, or used for fish meal.
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6. Research

There is roo~ for research into handling with a view to

improvin.r; ·[;he}.Jr2.ctice. Though ice is being used in the fishine;

industry the: benefits derived from this method of preservation have

not been s·c'J.<l ied in great d8t2.il for Chanaian fish and tropical fish

in general. Research in this respect is therefore essential. The

Food Resoarch Institute embarked upon research into handling

methods, but since its fish pre servation section is limited in

personnel, Fork has not progressed as expected.
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