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BAQKGROUND

1

-~

A study tour was unlertaken in Scptember/Oetober 1978 as a result
of an FAO/CECAF/II contract to study the traditienal posi<harvest

fish precessing technology in Yanvania, Malavi and Nigeria.

The objectives of thc tour was to n10ld discussions with fish-
eries personnel and to study «nd obtnin, by means of visits and
@uestionnaires, information on:

3

i, types of fish availablc ~nd used for processing;

ile DYPre-processing and posi-praocessing treatuents employed;

iii. types of traditional processing nethods used.

The immediate objective of the contract project was to evaluate

and introduce improved kilns for traditional processing of fish,.

The eontract nrogvct stipulates ti:at since the traditional
processing kilns in nost African countries have a lot of defocts

sueh as

‘¢ lack of temperature control

laek of smoke eontrol

[N
L,

high wastage of fucl

[eN
(R
he

ive limited amount of fish processcd at a tinme;

they are inefficient.

The result of the tour was thercfore to assist in obtain-
ing data for the designing and construction of ‘siiipley inexpen-
sive kilns which could bhe utilized for traditional procescing
ig fish without loss of characteristics acceptable by the aver-

age consumers,
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TANZANIA
Fish Langings

Se Banda Beach:—- There arc spucific beaches along the Tazanian sea
coast where marince fish is landed. In Dar-es-salaanm the main
landing site is the 3anda beach. In fact, it is required by law
that fish be landed at specific nlaces for statistical data to be
collected on the landings. At Banda beach therefore the following
data is collected by fisherics personnel 12 hours a day to cover
all landings:

i. type of hoat and registration number;
il.. gear size and nuibdor of jear;
i

iii. species of fishj iv. weight of fish in kilograms;

<
L]

value of fish in shillings.

At the time of visit to Zsnda bench data on the following

species were being compiled:

i, Lethrimus - Chanco (Swanili)

ii. Carangoides - Kolekole (S8wahili)
iii.. Rastreliger - Vibua (Swahili)

iv.. Sigarus - lasi (Swahili)

Ve Scomberomorus - liguru (Swzhili)
vi." Sharks (general) - Papa (Swahili)

vii. Thunnus - Jodasi (Swahili)

These species of fish arc said to hHe nermally obtained throug-

out the year during full moons.

6 Statistics collected at Sanda beach forms very small part of the
Landings at the coast.
There is a high demand for the fresh fish landed and therefore

practically none is left to be processed.
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Kunduchi Beach

This beach which is about 24 kilometres from Dar-es—salaam has

a Fisheries Research Institute in its immediate vicinity.

Very swall fish landings takse place at this beach. The demand
for the fresh fish is great. Small quantities are however, cha-

nnelled into frying at a nezrby village called Mtogaatia
All fish landings arc auctioned ot the various sites.,

Fish Processing Areas

The demand for fresh marinc fish is great hence very little is
left from the landings for processing. Some processing is how=-
ever, undertaken in and around coastal towns like Kilwa, Masoko,

Mtwara as well as on the Island of Pemba and Zanzibares

Mere processing was attembted in other arcas but was not austained.

Freshwater fish processing is lioweve on a large-scale and is done
in the hinterland. The rmost notable of thesc areas in Kigoma re-
gion and town wiiich is on Lake Tanganyika and albng small villages
such as Karama and Kipili. Cther areas where. freshwater fish pro-
cessing is undertaken in Mwanza rcgion on Lake Victoriajg

Mwaona town in Mara region around Lake Victofia; Bukoba town,

West Lake region, Lake Kukwa, region and town, litawa region,

Lake Nyasae

Processing'is also done along small billages and towns along river

tributariese.

Small-scale processing of fish from aquaculture is practisedea
Aquaculture was introduced into Tanzania about 20 years ago and

is spread all over the country except along the coastal arease.

Appendix 1 sihows the 2ist of conmmon fish species obtainable at

various landing arecase
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12. There are four main methods uscd in the processing/preservation
of fish in Tanzania, namely 1. Drying ie. drying without salting;

2. Salting and dryingj; 3. Smoking 4. Frying.

Of the four methods the most important ones are drying and
smoking. Processing activities are concentrated along the various
lakes with the highest concentration along lakes Tanganyika, Nyasa

and Victoriae

13 There appears to be no fish fermentation activities in Tang-
ania., Evidence of this is shown by thc abscence of such processed
fish in the newly-opened marxet Kariakoo, in Dar-es-salaam, where
most of the processed freshwater fish from the various lakes in the
hinterland and some of the processoed marine fish are sold.

14, Again, salt curing of fish and slating and drying activities
appear to be just beginning as depictcd by the very limited quant-

ity at the Kariakoo marketa.

15 Appendices 2,3 and 4 sliow thc regions, towns and types of fish
used for drying, salting ond drving, smoking and frying respecti-

Velyo

16. In Kigoma, which is th¢ main fishing centre on the Tanzanian
shore of the Lake Tanganyika, freshwater fish is the only type of
fish dried, whilst marine fish is the¢ only type dried, salted and
dried smoked and fricd in Kunduchi, which is a sea coastal town.
In Mwanza both freshwater and marine fish arc either dried, or
salted and dried. The fish is obtaincd wither fresh or iced from
lecal fishermen and from commercial boatss. In Kunduchi, some of
the fish is obtained from boats bLelonging to thc Fisheries Train-
ing Institute there. The fish is conveyed to the ncarby process-
ing sites in bhaskets made of bhamboo and palm leavess. These baskets
are able to hold about 30-40 kilograms of fish. A basket has a
stick passing through it and thc free ends hung over the shoulders

of two men, At times the fish is conveyed by trucks, bicycles or
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trolleys when the catch is Hig and the processing site is a
little farther away from the Ianding site. Onc such sites is

Namiasia

Fish from the landinz sites normally reaches the processing
site."in less than one hour. In any casc no fish gets to the pro-

cessing i# more than two hours.

At the processing sit. the fish is either processed straight-
away or when iced it is processcd not later than 3-4 hours after

landing.

Fish to be processcd is wasihed mostly with fresh water but
at times seavwater or rip:s=hornce vater is useds The fish is then

scaled and gutted. Uith

n

rell fish no scaling is done. Most of

the fish have their gills rovoved and tiae large onces are cut up
into pieces. In some cacus thi: hcad of the fish is removed. Some-

1

times, especially in Xunduclii Fisheries Iraingin Institute, the fish

-1

is filleted and quickly Frozen. Jhe waste products of the fish inc-
luding entrails are cither thrown avay or dried for meal or turned
into fish oil. At times thc waste fish products are buried in the

grounde.

Drying

In Mwanza botih umarinc and freshwater fish are dried. Among
the types of fish dricd, sardinclla and protopterus species pre-
dominates The quantities dried vary tremendously and are depend-
ent on the‘catch. The fish is normally dried at the processing
site on pebbles, mats, rocks, roof tops and on clevated platform,
such as bamboo rack or wire mesh, which is about 1 metre highe.
Depending upon the weather conditions, the fish is left for 2-3
days to drye. During that nceriod, the fish is turned at least

three times and is covered or reuwoved when it rainse.

The dried fish, wiiclh is ascertained by feeling, breaking and

tasting, is either sold right awsy or nacked in baskets, wooden
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boxes, or dry grass containers snd sold within a day or two or
within a weck. Dcpcnﬂing'upon available buyers, the fish may be
stored for over 12 dayse. in any cvent no drieda fish is stored for
more than one month before being marketed in the locality or in
other parts of the country. If this is not done the fish becomes
highly infested with moulds, insects or naggots. Depending upon
the type and the degree of infestation, the fish is channelled to
be used as animal feed resulting in wasted effect and loss of re-

venuees

In Kunduchi, fish drying on wire-mesh racks, 1 metre high, is
done at the Fisherdies Training Institute. At times, fish is dried
in a specially - comstructcd hot air drying kilm made of galvanised
sheeting. The fish normally dricd is nixed and of marine origine
During the fish season, about 220kg are dried in a day and about
7000kg, a week. On the average, azbout 15000kg of fish is dried
during the fish scason.

ih@ﬁgﬁﬁﬁpgisuﬁdxigﬂf7iﬁ;féahﬁfsél&ﬁ&hfoncabquftzgzéﬂqysg51Ins

thiid#iiﬁg;kilﬁﬁthé?fi@hui?fltft for 6~12 hours. During the dry-

ing period the fish is turncd about three times. In a rainy weat-
her the fish on the drying rack is rewmoved while the one in the
drying kiln is left sincce it is in an cnclosed.ehamber which is

under a shed,

The dried fish, which is ascertained By the feel of the hand,
is sold right away or is pack for sale within 1-2 days or at most
between 3-4 days. Sowme of tho fish is packaged for laboratory
analysise All packaging is done< in polythene bagse. In order to
determine the storage life or shcelf-1lifc, the fish is stored for
about 1-2 months or for 5-6 nonths. Sometimes it is stored to’

enable the determination of their marketing potentiale

Fish stored in the Fisherics Training Institute, Kunduchi,
have been found at times to be infcsted with moulds, insects, or

maggets, Depending upon their infested state the fish is either

B e P —— s

*For détails refer Lo roport on SmoKIng-UVens & DYyers
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dried for later consumption or sold at the prevailing pricee

Highly infested fish is however used as animal feed.

In Kigoma, freshwater fish is dried on rocks, elevated
chicken wire and bamboo roclks, 1 wmetre high. Of the species of
fish dried, the Sardinella, L thrinops and Haprochromis species

redominates The quantitics of fish dried vary but the average
£S

540kg a day to 1000kg a week ond 3500kg

o

a month respectivelys
The fish is normally cried a2t a site about 100 nmetres from

the landing site. The fish is dried for 2-3 days during which

period it is turned oncc.

The dried fish, wvhich is asccrtained by the feel of the
hand, is e¢ither sold immediately when the market demand is good.
Otherwise it is packed in baskets, or jute bags for sale within

a day or two. At times the fish is torcd for about one month

either because of rains or to o a2 ood market in order parts

of the country.

In storage thne fish is usually infested with insectse The
infested fish is at timcs consumed after further drying. In

some cases they are sold at reduced prices.

Smoking

Fish is also smoked at the Fisheries Training Institute in
Kunduchi. Using Altona-type of oven, hot smoked fish is produced

from the types of fish listed in Appendix 4. About 90kg, 300kg

and 72Ckg are hot smoked in a day, a weck or a month at the
Institute. Fish to be smoked is washed, scaled, brined, at tizes
gutted, split or knobdbed, bhefore pre-drying in the sun for 1-2

hourse After nre-drying the fish is hung on tenters and smoked

m

for 8 hours in thc oven. <The oven is usually preheated for
about 15 minutes. 15kg of charcoal and b4kg of sawdust are usu-
ally used for the smoking processe Properly hot smoked fish is
determined by the colour of by fc;ling with the hands or by

testinge




The hot smoked fish is cithor sold after 6 hours or packed in
plastic bags for sale or storage. Uepending upon what the fish is
to be used for the smoked firsh is stored for somec months. At

times part of the storcd fish is uded for analysise.

Fish stored at tne Institutc hos been found to be infested with
either moulds, insects or macgpots. SBuch infested fish is either

resmoked for consumption or for sale at a lower price.

Salting and Drying

21 In the town and region of Mwanza marine fish is at times salted
and sun-dried. The types of fish ususlly used for such purpose
include sardines, mackerel, borracuda, tuna, kingfish, and sharks.
The quantities salted and Jdricd in o dav, a week or a month is de-
pendent upon the catch. osolar or rock salt is the salt normally
used for salting the fish. Approwimately 15 per cent of the weight
of fish to bhe salted is thic zrount of salt used in the salting pro-

cess, The salt and fish arc arrancged in alternate layers in wooden

barrels, basins, or councrzte tubs. at times the salt is made into
brine and the fish is »put into it. liornally the fish is kept in
the salt or brine for lcss than one houre At times salting of the

fish continues for over O days.

After removing the fish from the salt/brine the excess salt is
removed or the brine is drain off, <The excess salt/brine is cither
thrown away when it is too dirty or when notﬁneeded. However, when
there is a lot of fish to be salted/brined aﬁditional salt is added
and the reinforced salt/brinc is uscd once or two times more before
it is thrown away., At times tae salt/brine is used for more than

three times depending upon its stote of concentrations

In Mwanza, the dryinz of salted fish is done in the same way and
manner as in the cdrying of unsalied fishe The methods used in att-
esting the dryness state, packing for sale or storage or marketing
of unsalted fish apply cguanlly vwell with salted dried fishe In the

packing of salted dried fish for storapge, ot times, special contain-



ers callcd Tte uccde Salted dried fish is . tored for

less than onc at nost between 1-2 months to wait

'

ner parts of the country or for a good

market, Fish which hecomes infested with mould during storage
is sold at a lower price or used for animal feeds In both cases
the eventual disvosal met:o¢ is dependent on the degree and type

of infestation.

frying

22, In the village of Mtongani in the town of Kunduchi, fish-
mongers who are men, fry small cusntities of their catch in very
shallow iron pans, 45cm - 53cm insicc diameter, 3.8cm -6.3 cm
deep on three-corncred stone stoves using firewood obtainable

from nearby woods. e gane tyozs of marine fish dried are also
fried in coconut oil or cotton scad oil, which is preheated for
about 10 minutes. Aadout 15kg, 100kg or 350kg of fish is fried

in a day, a weck or a ron:h in this village. At times fish %0 be

fried is sprayced with salt. Pewending upon the size of fish,

]
l-j"‘i
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frying ma lese than 10 munites to about 30 minutese
During frying th: fish is turned four times. When it it ascer-
tained through tl.¢ ccleur or tasting or stick piercing, the fish
is put on the sicdce o the pan to drain for 10 minutes and then

transferred onto a ncwsmholere
All of the fried fish, cxcopt a small amount for the use of

the fishmonger, is sold on the spot for casha

MALAWT

Fishing Landings and Processin

L;

23, Namiasi:-~ There are a nuriber of Tish landing sites along the shores
' ef Lake Malawi which is tic Molowian portion of Lake Nyasa. One
of the most important of ‘lese sites is Namiasi village, in the
district of Mangochi, wiich has 2 Tanzanian counterpart town also
called Namiasi,
Namiasi has a jetty wherc fishing boats anchor to land their
catch fish landed ar< weighed in wooden crates to ascertain the

total cateh for zach bhoat. The only statistical data collected
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is the guantity of fish landed by cach boat on a particular daye.
Data on species of fish is not coRtrolled prices by a marketing

personnecl,

Therc¢ is a fish nrocessins and analysis laboratory at
Namiasi, This facility is part of the Department of Fisheries in
the Ministry of Agriculture. “he laboratory undortakes fish
drying and smoking experiments =2ad the formulation of anigal feed

using fish as one of thc main ingroedicniss

™ . . ~

Mpwepwe: There is a Fisheries Training Centre which is situated

at Mpwepwe, a few kilometres from Mamiasi. Included in the train-
ing programme of this centro are fish drying and processing exper-
imentse Tor these cxpceriments, clevated drying racks and modified

Altona - type smoking ovens lLizve heen constructed.

Maldeco Fisheries Ltd:~ In = ncarby village, along the coast of

Lake Malawi, is a conuercial cniornrise called Maldeco Fisheries

Ltd. which undertakes large-scalce sun-drying of fish. For this

Maldeco has constructed, over a wide arca, suitable elevated dry-
ing racks, with stands made up of burnt solid bricks, of height
9]

76em and drying surface arca of C sg. metress Fish mostly dried

is Tilapia and is exportel to ncirbbouring countries.

Maldeco has a jetty vierc fishi is landed. There is also a

large cqld store where fish is storcd before being processed.

Processing Method

.

Drzing:- A lot of fish is dried in I

iiasi and its environs, in
Mpwepwe Fish Training Centre and at lizsldeco Fisheries Ltd.
Appendix 5 gives the details of soune of the sp=cies of fish dried

in Namiasie. A large quantity of tilapia is also dried at Maldeco.

For details refer to the re»ort on Snmoking Ovens and Dryers
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The fish is landed fresh by commercial boats and are conveyed
mostly in trolleys and in some cases expecially in the Namiasi
area, in trucks, to the wvrocessing arca within one to two hours.

Fish landed in the ¢vening is allovced to stay overnight before
being handled. Fizsh to be vried is washed with fresh water before

being dried.

On the average about 1,800kg, 10,300kg and 32,400kg of fish

are dried on elesvated racks 1-2 metres high, in a day, a week and

ot

a month respectively at the processing siteses

At the Fisheries Centre in Namiasi the fish is dried in
various drying sturctures wiich incliude the elevated racks solar

olar tont.*

drying box and

U

Quantities of 7ish Jdricd at Maldeco Fisheries are about ten

times the amounts dried in Linniasi o

its environs. The drying
proc:ss- takes mbout 3-6 days. Durins the drying the fish is turn-
ed once a daye. On rainr <avs the “ish is covered with polythene
sheetse The dryness stete of the ficsh is attested by fecling epd.
is then collected into iessian saclks for sale. Dbepending upon

the market demand, the fizh ney e stored for a week or two or

longer during which weriodl <*lie sacks are heaped around a dwelling

hours or in a comuercinl wrrciousce At lialdeco Fisheries, the

dried fish is kept in heans in especially - constructed warehouses
to awvait shipment. Tramsvort difficulties in sore cases make the
fish to be kept longer than nccessary.

While in long storngc, the dried fish is at timew iefasted

with beetles,y rodents ots and sometimes moulds.” Depending

magg
upon the state of infestation, th¢ fish is either used for animal

feed or is further dricd before heinz sold at a lower prices

Smoking:~ Fish to be smoked is 1lso obtained a few hours after
landing. If the fish is landed in the evening it is smoked the

following morninga. -

= e e e N e

*For details refer to Xeport on Snoking Ovens & Dryers.’




The fish is waslied, scaler, [utted =nd at times split, before
being smokede Filletine of s 11 cuontitics of fish is also under-
taken at l.aldcco rfisherics. At tincs thoe neads are icemoved. At the

Namiasi Labor=tory, cthe neads to ot cr with the guts and entrails are

used in the formulation of f£i3h hyrrolysate.

Traditionslly, the fich is »re--ricd in the sun for about 1 hour

before being hot swokel on cug-out “its. IThe quantity sioked averages

30kg a day, 125kg & wve. .k =2nd 400ks 2 onthe The fish is norumally

arranged on wirs netting svove t:¢ dug-out pite The size of the wire
netting is dependent on tlie size of the nut and tie Sish is arranged
in a mixture of head to head and hecd to taile. Palm nuts (different
from the Ghanaian palm nuts) zrc nornclly uss:d as firewoods iWhere

there are no palm nuts any ~orlwood is uscda.

Semiconmmercially, rectaugular brick oven or Ivory Coast type

a4

oven is used for smoking. 4sltons—tyme of oven is also used., The
ovens used are not prehwcated.
Comnercially, fish to be =zuokzd ig rinsed in water an

is smoked

(0]

and

in Torry Kilns. Fillets are norraolly put on wire trays before snoke
inges About 40Okg., 400kg. und 1200kg of fillets are . smoked commercia—
1ly in a day, a weck and in = month respsctively. <the fish is usually
arranged head to tail on the trays. Sawdust from harducod or wood
shavings are used for the sroking nrucesse 34.5kg of sawcdust is usual-
ly able to smoke.29.4kg of fillets & daya Tl woof sawdust and savings
are cheap and give good flavour.

Fish is normally lLot-smokec fur betwein 1 to 6 hours. During
the process the fish is turned in singles, twice after cvery 3 héurs.

Hot-smoked fish is deternincd by ecithicr tii: colour or hy the feela

Smoked fish is packed for sale in baskets within 4 dazys. Commer-
cially the smoked fish is frozen to accunulat: for *tronswort. It is
usually stored for not rorc tiinn 1 ronth before it is solde When not
so treated and especially whken the fish is undersonked, the smoked
fish is infested witlh moulds, ma;zots or bettles when in storage.
Depending upon the degree of iniestotion, the fish is cither thrown

away or sold at a lowcr wrice.
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Type of fish Landcd at Beaches
Tanzania

Scientific/English Name Swahili Name
Lethrinops Chisawasawa
Sharks (General) Pana
Scomberomorus/Kingfish Nguru
Thunnus Jodasi
Carangoides Kolckole
Xiphias gladius Samsuri
Cephalophalos Chewa
Rock cods "
Siganus/Parrot Fish Tasi Pono
Nemipterns Kaona
Tachysurus Hongwe
Sphyraena Mzia
Chirocentrus likonge
Rast religer Vibua
Pseltodes/Bothus Gayogayo/Wayo
Lobster) '

Prawn g Kamba

Sardinella Dagaa
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FISH USED FOR DRYIN

TY P B OF FISH
COUNTRY REGION TOUN
Marine Freshwater
Tanzania Kigoma Kigoma Tilapia, Nile perch
Perch, Catfish, Bnout
Fish, Pipe fish,
Haprochromis sppe.
Nwanza Nwanza Sardinces, Red
ackerel,
Barracuda, Tuna, H
Ealf benk
’ i
Mullets, Kingfish
t
Kunduchi Sardines, Ro«d
Village Snapper, lackerel




APPENDIX 3

FISH USED FOk SALTING & DRYING

TYPE OF FISH
COUNTRY REGION TOWN '
Marine Freshwater
Tanzania Mwanza Mwanza Sardine, Eed snapper Tilapia, Nile
Mackerel, Barracuda, Ferch
) . g '
Tuna, Half, beak, Catfish, Sardine
: - . D
Huliets, Kingfish, (Dagaa)
Sharks
APPENDIX 4
FISH USxD FOR SMOKING & FRYING
TYPE OF FISH
COUNTRY REGION TOWN Norine Freshwator
Tanzania Kunduchi For Smoking
Sardines, Red snapper,
Mackerel, Thread fin,
Sole, Barracuda, Tuna
Half beak, Mullets
Eels, Tachysurus sppe.
For Frxihg
Kunduchi As in straight Drying
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APPENDIX 5

FISH USED FOR DRYING & GSuOKING

RBEGION/ TOWN/ TTPE OF IS H
S DISTRICT VILLAGE -
Freshwater
Malawi Mangochi in Hamiasi For Drying
a o~
ﬁgg’&&%m Tilapia, Catfish, Haplo-

chromis

SpPe, Lethrinops sppe

For smoking Only

Ramphrochromis spp., Bagrus
metidonatis, Sarkella
i engraulicypris,.




