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PART 1

UGANDA, TTATEPS OF LAIE VICTOPIA
Introdoction

1f recent estimates are acc.rate, the world's lL.man population
can be erpected ito do:ble in the next thirty years. The rate ~f
groutl will likelw be even greater in many African nations. Yet
food s:pplies in these ccintries, especially of essenticl enimal
protelns, &re even nou inadecuate. Cleerly , increased production
of food for domestic consumption must become a high-priority

development goal.

The inland figheries of Africa will play an increasingly

" important role in sugmenting protein supplies. In 1970, production
of the inland fisheries was already about 1.4 million metric toms,
and had increased some 71 per cent in the previoﬁs six years. With
further development and more effective fishery manapement a two-
fold increase in output over the present level can reaconably be

expected (CIFA/72/8).

Effective manzpement of the filsleries at optimum exploitation
levels 2nd development of .under- :tilized fisl resources will
neccesitate ma‘or imorovements in the statistical systams cmployed
t- oroduce information on the fis: stocls and figlheries. liore
relfable and dotailed information on tlie catch, wffort snd otler
impareant gspacts of the fishing enterprises will be racuired.

i lmprovement of systems for the colluction and processing of
inland fig .cry staiistics lias booen a major poal of FAQ and various
host countrius in conncction wit], rascarch apd developmant programs
on African Lokes and reserveilrs Systems have already buen introduced
with varying succuss to Lake Ulariba, Lake Tanganyika (Burundi),

Lake Volta, ilainji Loke, Lake Ilnsser and Lake Victoria. An importart
feature of these systems is that they will permit the conmparison of
fishery statistics on o continental basis and, on bodics of water

stradd}ing nationnl boundaries, enable integrated management of the

shared resources.

A second important sttribute of the systems is-that they are
based on simple yet thcroughly provan concepts of efficient sample
surver desipn, ~nd provide detsiled infermation of known precision at
relativaly lov cust. “kis may be contrnsted to the systems prevelling
now in many fisieries, which produce prtoly information, often
biasad: in 2 manner that precludes mensningful coemparisens eitl-er
sepfropi lesll cr tumpor-lly.
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?n Loke Victoria a new system of Catch Asgegsment Surveys
(cA®) was introduced 1n.1972 by Dr. Gecfge Bazigos, F4" fishery
statistician, os poart of the FAL/UIDD input to the Loke Victorla
Fisheries Researcl Project. The CAS propram was intended to be
a joint effort of EAFFRC nnd the fisheries departments of Ugando,
Kényn nnd Tanzania. Details of the survey desién and procedures
nre given in o series of docyments prepared by Bazipos and
deposited at EAFFRD. In additicn, a brief, description of the

CAD axugrsm uas nresented by ethersll (1972),

vle Loke Victeria CAZ progrom bepzfh in the first guarter of
1972 in 211 three couontrias, but ron ints trouble arcund mid.year
and has since been idle It is hened that the surveys will be
resumed iv o futire. In spite ¢f the problems encountered, the
sarveys prodoced 2 prest deal of usoful infermation and the
initinl expericenccs, beth geod and bad, will form a valuable

basls for further eofforts.

The purpose of this report is to proevide a2 provisional summary
of informaticn on landings and fishing cffort produced in the Uganda
CAf during Jowuaryeilnxch, 1972, The inform-ticn presented represents
6n1y a smail'part of the total informaticon produced in the survey.

It was intended that a ccmplete anclysis be done using a high-
speed ccemputer, such os the cne availoable at tinkerere University.
Indeed, this is the cnly sensible way of analysing such a lorpe
euantity of dota, and must be a2 central feature of the CAn Progran.
iwever, the previsionnl cstimntes reported Lere were produced

mrnrally

feveral pucple cullabirsted to prod.ca the CAC results
Dr Barig-s, of ciorse, wos instr mentol. The frome SUYVays were
carried oot by Dr D & ™. Butcher snd hic senff  The Tennds
Fisi.erivs Depnrimen: providod tho manpover And finsneial resources
for the CAT itself. In porticular, RO ialker of the Fisherfes
Deportment superviged the field worl and assisted with anclysis.
The ecntributicns of these people and mnny others whe assisted

in varivus wvays is tratefully ocknevledped.

11. CAS Design and Procedures

Cnly a bricf description of tle deslign and procedures of
the CAS will be piven here. A more detailed account may be found in
tie documents ond reports mentioned previously. Further, the methods
employed arc well-known and reféerence may be made to standard texts

on semple survey techniques.
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e will consider here four basic aspects of the CAS (1)
the sampling frame, (2) stratificatien, (3) sample selection and

survey procedures, and (4) computations.

i1. 1. The Sampling Frane

The first step in the design of the CAS 1s the selection of
the basic sompling units ond the construction of a list of these
units, which we cnll the sampling frame 1In the CAS the basic sanm-
pling unit is the fishing economic unit (FEU), which consists
usually of & figling canoe, its crow and their fishing pear, It is

vhile ¥nit an vidch observations gre made concerning survezy

clerceteriscics; oueh as nuaber of crov members, number of fillnets,

catcl: in » day's fisking, -nd so on,

In the Loke Victorin fisluries tlerce 1s no hondy complote
1list of the FEJ 5, so the size and structyre of the soupling
frame must be estimated. Tidis is accomplished in two phases.
First, on snerial survey is conducted cround the lake shore and
the islands. All conees scen, elther on land or in the water; are
counted and their position is marked onfa rmap. Second, o coverage
check survey is conducted from the water. There shoreline is
divided into equal segments of, say, 20 kn, and » nunber of thege
segrents are selected for complete coverage. In the coverage check
survey all canoes are counted, and put in categories depending on whe-
ther they aore local, non-loenl, used for fishing, out of order, etc.
4L comparison of the exacé\information fathered frowm the selected
segments of shoreline with the cerresponding acrial survey data
provides us with correction factors and estimntes of the errors
associcted vith the nerial svrvew It 1s tlierefore peessible to -
obtzin £3irly gcerrate cstimatos of the number of active fishing

cances ~nd ¢ oelr distribotion croeond the 1-ke giore

11 2 Srrotlficoiior

Lince e szanline frame is established, rovdom sooples of
FEls could be sulected ond ostimatos of the varicus survey
chrorocteristics sucl os totnl landings eould be coleulated in the
usual way, asing the sample cbservations and expanding tc the
entire frome. this is the basic approach in simple rondom sompling,
but in order to increasc precision in the overall estimates and
to provide more detziled infermation we vse the techniaue called
stratification. Befére drowing 2 sample of canoes for observation, ve
first breal the frame list dowm into sections or strats in such a

way that yithin ecch stratcum the charscteristics of intercst, such as

)
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catch ner conose-droy, df not vary mael At the some time the
arr-t- r~re chosen s5 i ct there nre sirnificsnt differences
between strots, Fhen tle zutal frowme is strotified in this
minner; =~ very small gomple con be selecred witiin anch stratum.
Tfe-rCShlt i1l be that independent estim-tes ef the survey
charncteristics ore obtoined for encic stratum These can

be ~dded to obtnin totsl cstinmetes for the complete frozme ond
tle resulting estimntes will be wmicl: mere precise, even though

the total sample size moy be no larger.

Stratification was used extensively in the design of the
Loke Victoria CAS8, 4 diagram showing the different strata is
given in Figure 1. Flrst , the total frame was divided into
three paits, corresponding te the thrae countries. This was
done for administrative reasons - obviously we want separate
estimntes for each country. lext, within each country a further

syb-ddvision uos made into areas called limnological zones (Lzs).

“he beundrics of these zones were sclected by G E.B. Ritaka,

EAFFTC Limnolepist; on the basis cof l'is extensive studics. Basic
limnological charncteristics are presumed to differ frem zone to
rane bt o be frirly uwndform within each zone The d1dea of this

strotificntion i of course that differences in lirmclogleal

characteristies will recult in differences in brsic acuatic producs

tivizy, fish density entel rotes; species cempositicn, and so cn.

Ir the Uacnds wnters, the limmolcerfienl zones ware defined os

fellouws (See Figure 2).

LZ 1 Jranda ~ wanzonis berder to Bunjcoko Bay

Lz 7 Sesse Islonds

&~

L2 3 Bunjalke Bny te Dosehery Chomnel (Znkebbe ?egion).

LZ 4 Reschery Channel to point about 15 miles east of
Jinja, including western part ¢f Buvuma.

‘LZ 5 Nemainder of Upanda wnters to Yenya border.

e next level of stratification ic o division of the frome ,
witidn  enel len~leedenl zone, into cntegeries depending on the

si-e of the fisling sice 1n windel. the ernoe is loecated. THthin

ench limmolopienl gone, the fishing eznces (elements of the
L) - ij' )
saupling frome) cre clostersd dnto figling sites, which vary

in ei~e from Just o fou conous to perbnps 50 or wére. Te expected
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that scme fmportant survey cliaracteristics would vory nccording
te tle size of the fiching site. In the Ugonds CAZ we established
tws classes, one consisting of small sites with 10 or fewer conces,

the other mzde up ¢f lorge sites wit!: more than 10 FEUs.

As the strotificotion diaprom indicates, there are two more
levels of classification. First » canoe or FEY may be classified

according to the fishing method it uses. Here we hiave defined two

closses: units in one class use pillnets and/or long lines,and/or
traps and  ti:ose Iin the other closs fish with beach seines. Second,
we distinguish conoes according te propulsion type - whether they
have cutboard motors or sre non-motorized. Clonrly, we nay expect
to find differences in survey chnracteristics due to differcnces in

fishing mothed or tyre of propulcicn.

The frome surver {(nerizl survey plus coverage check survey)
provides estlinias of tho size of the entire frome, its divisicen
int- limrolerdenl 2once, and wvichin tha gones, thé size distribution
£ fiehing sines The elrgsificstion 2f FRJs nccording te fishing

metrods ond propulsion oype is accomplished loter in the CAD itself

11. 3 fwrvey Procedurus

“he CAT in Loke Fictorin is sct up to run on o quarterly basis

That is, a eunplete, independent set of estimates for all survey
characteristics is to be produced for each nuarter o¢f the year.
In the jargon of the €A%, cach time pericd is called a round.
Annunl estimntes are obtnined by combining sample data from the

four rocunds.

During ezxch reund of the €A%, shuples of fishing cconomic units
or fishing comoes sre selected from the straotified frome lists.
e selection of the s-mples is done irn twe stares. TFirst, since the
FEJs ~re clustered dfvts fighing sites we berin by selecting n somple
~f flebing sites from cle frome lict  In each linmolocteal zene,
fowr. fisldng sites sre selected in a randon manner- tys snnll-sixe
sliice ond v lrrpe-sire sivtes To addicion, renlocemecnt sites are
selecked in cose gree o f tlo prineival zites torm 2ul te have
excenticonelly poor nccess or are tuo inceveriont te somple for
cutie otlur rudsun. The loecnedion of selected sites is markaod
T a wep, el lists of the sites zre prepered for the termms of
field recorders /4 timeet-ble 45 constructed in suck - oz
that the sites e¢rnn be visited conveniently snd so thot the

sampling is epread cut over the round.
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hen thé recuerders viéit‘z salocted fishing site, they
corry oat tle survey 1o two ohnses In the first phose, (2SI
sorver) ulhich nrru~lly f-kes twe dnvs,. they begla by ncliing
4 crmplete list <f the F@ls in tlc site FBoch unit on the list
is clossified recording ©o the fishing methed used nnd the type
of propulsion. Witlin each of these cntegories; 2 sample. of
FESe is tlhen chosen (this is the sccend stage of selection) and
the crous of the sclected anits arce interviewed. Information is
cbinined on the tvpe and age of thelr canoe, the mumber of crew
mombers, their zres ond years of sclocling, the number of dependents;
crount and size of recr owned, replacement interval for gear, oand
g0 on. For mwotorizaed canogs, informotion is also obtained on engine

horsepowver nnd weclly petrol consumption.

During the sccond phase of the survey (P82 survey) the

recorders work on the loenl londing beack for three consecutive

days. Dach day they woke o complete list of the outgeing conoes,
apain classifyinp then accerding to fishing wethod and type of
prepulsion. They then sclect fron esch category a sample of
canoes to be chocked con their roturn to the landing. The cateh of
the selected concas is serted into‘specics, then ccunted and
veigrhted. fdditicoanl infarm-tion is gothered on the wale-up of
the cres e mmocont oond sico of renr fished, distonee to the

figuing rronde, type of hobit-t fishqd and se on

LTS

fince che Lole heterin CA7 is set up dn o very systemntic
frelidon. the cémp:tﬁtifns mnd the cnlenlstion of vaorious estiwntes
is evite stroight-forvard. The dots en the field forms, or

scurce docunenis, rust first be clecked nnd edited by tie

supervigors in charpre of the reeerders. It is then tronsferred

to working shoets, which are desicned in such a way that monual

caleulations sre casy te perform, but alse so that the data may
be key-punchied directly from the shects for computer processing.
There are two styles of werking sheets, one for the survey's

first phase ond one for the second phose.

Even thoupl the computations zre straichtferuard, they
involve a rrest smcunt of lebour if done by hond or even with.
the 2id of 2 desk e-leovloter. The deep stratification of the CAT
rlves s rouplly 42 cl-gses or sub-strotn, ond tlhere ~re easily
2925 gorvey ciarmcteristics of interest b ous. (lis mesns tlere
~re 822 o 1,332 finnl estimnitoes to cnlellnte, for ench country,

in each rognd of tlo sirver
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Pote thnt eack of these final estinatos involves cconputations using
sample datn frem 2 Fisting sites -nd, in wmany coses, frem three
consecutive dovs, so the -necunt of intermediate ccuputations is
stagrering. The obvicus sclution, especizlly since he couputaticncl
sclene ie 8o systemntic, is to usc o Mpitol cemputer. EAFFRT hag
~ccess t: the comouter -t liakererc Jniversity, -nd DPr. Bozigos has

~ serles »f coumuter prorrems urititen specific-lly to earry out cll

the cuap:toticnsg

11 5 HModificriion of the CAD

Uhe Take Tictoris CAS is desipned to be guite £lexible.
A8 wb rain experience or os cur chjectives clange, diffarent
aspects of the survey con be modificed. There are three orecs whare

changes car be expectad:

1. Changes in the szmpling frome. Zeriodieally it will be
necessary t. reconstruct the sampling fraome by conducting

new aerial surveys and/er coverage check surveys.

2. Chanpes in the desion or stratificotion. As we accumulate
nperience witl. the CrS ond cnrry cut appropriate snalyses
cf the resalts, we may f£ind that there are no sigmificont

differcnces between certoin stratz or cateporiks. os far as
tle majer survey charscteristics ~re concerned e mny

then deeide € ot ecortcin strnts con be c-imbined,; so that
tie AT con be simnlificd ~nd cssts enn be reduced. On the
athgr hanl, ey Find that deeper strrtifierntion would

be useful, rnd the desion mey thorefere become more

cloborote.

3. Cloznres e tha list of sarver eliormeterisclces After 2 time
e toy dectlde tr dlecord cortoin items of informoticn from
ti: source Jecoments andfer te odd new sarvey clorocteristics:
fny elarocteristic that esn be tzkon 28 an observation on
the basic saupling units (FEUs) ean be nccoumodated in the

CLT.

111. Zesulis of the CAS

111, 1, Classification of FiiUs

As discussed previously, the TIUs were claogsificed azecording:
to fighinm wetheds znd two propulsion tvpes werce dufined. Estinctes

cf the proporticn of FETs in cael of the four rasulting cloasses
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were obtzined in the P21 survey. The resulting estimates of the
number of fishing conces in each catepory are rdven in Table 1.
I'c motorized heach seiners were encountcred in any of the sele-

cted fishking sites.

In Table 7 (A) the percentage composition is riven for data
s mmed over zll linnslepieal zones. Akset 87 percent of 2ll FEUg
nse fishirg methed o 1 (I - 17 -nd tlhe pruvcrtion sing Tl - 1 is
frester in lowpe fighdong sites ©lon in easll ones. fmong nll
cances nsing Fil - 1, onlv 7 per cent liove tien. In tle seccnd
part (B) =f Tsble 2 we sec tiot cucng motorized conces using
f1l1l-nets or lomrlires, 81 pur cent arc in the emnil fishing

eites

111. 2. Bowple fizes ond Soupling Frections in the PE2 Survey

In the P82 survey, samples of TURs were nelecred.dfrom °
the lists of outgoing fishing cances made up at the landing
beaches. The basie unit of observoticn in ﬁhe P52 is therefore
A canco~day of fishing cctivity., The theoretical maximun number
of crnoe«days of activity during the round is found by multiplying
the estinated number of conoes (from the frame list- Table 1)

by 90, the number of deys in the round.

The actual rumber of conce-days of figling activity 1s
caleslated using the licts of outreinr conces, and the results
are riven in Tnble 3. The totel activity of 237, 454 cance-doys

represants 19 ser cent sf the tlecreticol moximm.

“he nmber of conce-doys of fishing'ﬁctivity zetuaally
smpled is riven in Uable 4(A). e srmpling fracticrs, for data
combined cver limnolupical =ones, ore s'cwn in “roble 4(B).
“hase vere computed by dividing the oppropriste elements in
able &(4) by tlelr counterports in ohle 3 Considering all
coteferices of TRJs, less thén one tantl of one percent of the
total fisling netivity wos sompled. Zompline frocticns were more
thon 10 times larger in the e¢losc of l-rpo fishing sites than
in the smell-site eatepory. And, rwonp fishing metlod - propulsien
type combinations, they wvere rrentost in wuctorized canoes using
Fi1 - 1.
Locking ot toble 4 (4), neto that only cne conoo-day of
activity was scmpled zoong moterized énnces asing Fii - 1 in the
small fighing sites. Further, fer heae! seiners only 12 conoe-days

were sampled. Dstimotes oppesving later in the poper for thase
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categories, and fer any sub-cotegories with smell sample sizes,

must be treated circumspectly.

111 3 l'tmber of Gill iets per Orooe ond liesh-fize Compositicn

During tie PCZ swrvey, the number nnd mesh-size of gill neots
wsed in fisling wrs recerded for the smwanled FEIs  he average
number ¢f aets vsed and thelr mesh size compesitisn was computed

frr all stratn. ‘ihe estim-ces nre stoem in Soble 5.

fevernl interesting rusults wny he noted. First, on the
average, moterized conows use more noets than non-wotorized
FEUs (chout 50 nets versus 31). Sccond, ecnoes in the larce
fighiny sites, both noterized snd nen-noterized, usc wore nets

than FEUs in the small sites (overall, abcut 49 nets versus 28.4).

Turning now to the size composition of the nets used, on the
average 34 per cent of the nete had wmeshes 3 inches or smeller, and
only 11.6 percent were of 2 mesh size larger tbon 5 inches. Further,
the proportion of smoll-mesh nets was far preater in smnll fighing
sites thon in large ones (60.5 per cont versus 36.4 per cent).

In Table 6, it dis seen that 59.2 per cent of the nets
used by ncn-moterized rillonetters wore small mesh (3 inches or
less) Ir erntrost, tle metorined enncoes sed ne smellimosh nets,
=nd ~brot 36 por cent of thedr ncks vers lorge-mesh (greoter
tiion 5 inches) | cimporad to ocnly 9 3 wor cent for nonemoutsrized
conuus.

che cowrisitien of ill perc used by nonemctorized conoos
was not the same in lorge os dn smnll sites (Toble 7Y Tre data
for morzrized conoes -~re incdecunits for such o compmrison.
Still, itc would appenr th:t differ¢nces in peor corposition are
= function botli of propulsion tvwpe and the size of the fisghing

site.

Finally, o compariscn of recr compositicn hy lirmolosical
zone Iindicates that larper mesh nets are used, c¢n the average

in zones & ond 53 thoan in the other throe rogions (Table 5

111, 4. Fishing Efforts

From the F42 drtr, » messure of fishing cffort by £il1l-
netters mov be constructed. This wes Jone by mmliiplving

estirintes of 7 ¢ nomboer of conec-davs of activity fir enel
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category of FEU (Table 3) by the corresponding estimate of the
number of gill nets used per canoe (Table 3). The resulting
mensure of fishing effort is the number of gill net-days, or more

appropriately, pill net-niphts of fishing nctivity.

Estimates of fighing effort, in thousands of 11l net-nights,
are shovm in Toble) the results coming from the pooled dnta in each
limnalosical zene. The breckdown of totol effort into the three

brond mesh-size cateperies is alsc indicoted.

111. 5. Average Londinps per Canoce-doy and Totol Londings for the
Round

The most vital information sought in the CAS is an estimate
of total landings. Cf further intercst is a mecsure of fishing
success, such as landings per conoe~day of fishing activity. Datn
for estimating both come from the P52 surveys where the landings
- of sampled cances are scrted by specles, counted and weighed. In
“this report veight units will be used. Fowever, the corresponding
anumeration data ore available, and would be useful for estimating,
for each mesh size, the averapre individuol weight of fish landed,
by species. In addition, tiie count data cculd be used to calculate
nmeasures of fishing success similar ro those used histerically on
Loke 7ictoria, such as the averzpe number of fish landed per pgill

net-nipht.

“he estimntes of aovernpe londinfes par conce-day of fighing
activity cre presented in Table 9. Firures rre riven in lLilogroms.
The sverzll aovarnpe 1s 20.0 kg —er conce-day. The averare for
berel. seiners is chott 33 kg per cornse-day, but s based on only
17 srmpled conce-dayvs of activity. The estimntes for Fif - 1
(mostly ¢ill nets, bot a few long lines) sre more reliable -

23.7 ke ver conce-doy for none~mptorized FEJs (somple of 149 cance-

doys) and 41.2 kps for motorized concves ( somple of 44 unitsg)

Cvernll, the landings per canoe-dny are nearly twice as
great in large sites 2s in small ones, and greater for motorized
canoes than for the non-motorized. Apporent differences between
liﬁnological zones nay not be sipgnificant. In particular, the
low estimate for zene 5 many be inaccurnte since in the small
fishing site cotegory only one site wos visited and only 10
cance-drys were sampled. The some renzrk would apply to a
number of other estimates as well, particularly these in the

smaller cells of the table.
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In Table O, estimates sre also glven of the total landings in
metric tons. These figures aré‘obtaihed by multiply estimates of
averape landings per cance-dey by the total activity estimates in
~able 3 and converting to tonec., “he total landings in the U'ganda
waters of lale *ictéria during the first ruarter of 1972 were
estimezed to be 9boﬁt 63132 tons Lfboyt one-sinth of tlhis was
landed by'beach seiners.and about 74 per cent of tlie landings
came from small fishing sites WNearly v per cent of tie total was
taken by 2 non-motorized cances using fisiing wmethod-1.

A comparison of the laudings estimates vith figures given by
tie (lpanda Fis! eries Depariment uwill bhe deferred to tle discussion
section’ !
|
- 111, 6. gpeciles Comﬂosition of the Landings.

Estimates of the species composition of the landings are
presented in “able 10 and 11. In Table 10, results are given for the
landings of both fishing metlods combined, for each limncleogicel zome -
and fishing site size category. The composition of the total landings
13 shoun in tlie last column ond 1s repeated in Table 12, where tle
specles are re-ordered by overall rank and the ranks are given for
each limnoclopical zéne.

|

Trotopterie is seen to be the most prominent species in the total
lfirst-q:arter landings, maling up over 3G per cent. “aplochromls follows
closel vit™ 34 per cen: In ilird pésition is the appregole of
~ilapia species, mos:l~ “ilopiz pilotica, wit! 14 7 per cent (ilote
tipt no tilapia leucosticta vere recorded, ilence this species is not
listed}. “.!e remairder of :tle landinpgsconsist of (larias (6 3 per

cert}, Berr s (5 © per cent) and ectler spectes ( 3.4 per cent)

In “able 11, estimates of species composition are piver for the
different combinations of fisling method, prop:lsion Lvpe and size of
fisling site ' Le calcuilations were mode uith data pooled over all

limmological zones.

whe estimates for bheacl: seining in able 11 are, as noted previously,
based on only 12 sampled cance-days of fishing activity. Teeping this
limitation in mind, ve note tlat ilapla specles account for 31.5
per cent of tlie total beach zeine lcndings, followed by Frotopterus

(29.C per cent}, Tezplochromis (71.5 per cent, Clarias { 6.4 per cent)

and Bagrus (5.9 per cent).
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tor fishing method - 1, [rotoptexus and Laplochromis dominate
the total landings, with {¥apia, Clarias and Bagrus much less '

important. Ilowever, there is a striking difference between

propulsion types. For motorized canoes, Protopterus still dominates
the landings (34 per cent) but 1s closely followed by Tilapia
(29.6 per cent). Bagrus is also important (21.3 per cent).

raploclromis landinps by tle motorized canoes are virtually nil,

since these I'flis do not use small.mesh nets.

Men.motorized canoes using fisiing metiod - 1 present a
different pleture HNow Japlochromis dominates the landings
( 42-5 per cen:t), followed by Protopterus (38.1 per cent),
Tilapia (8-0 per cent). Clarias (5.7 per cent) and Bagrus (3.9,
per cent) “ithin tlis class of FLUs the composition of the
landings differs according to eize of the fishing site. In tle
small fishing sites, Yaplochromis dominates the landings with
:49 per cent . Protopterus mak;‘;; 38.6 per cent and the otler

genera such as Yilapia, Clarias and Bagrus are of only winor

importance In the large sites, however, Protopterus dominates

" with 36.8 per cent, followed by Tilapia (20.3 per cent).
Iaplochromis are less lmportant (14.1 per cent} while the
proportions of Clarias (13.4 per cent) and Bagrus (10.3 per cent)

are prester than in the small sites.

The difference in composition of the landings between large
and swall sites is partially a2 function of mesh size composition
of the gill nets. In the small sites, 02 per cent of the nets used
sre 8mall mas: (less t'an 3 incles) and only 6 per cent are lérge
(grester tian 5 inches) 1In tle larpe sites the respective

percentzpes are 49 and 1 (Table 7).

The precedint comments on species cemposition of the landinps
refer to ma’or classes of FEUs svmmed over limnological zones.
Differences between limuolopical zones are also of major intétest,
but somple sizes nre not :niformly adequate for detailed inferences
of tils type Tor example, the overall compositions for zones i and

2 indicate that Haplochromis is most important tliere. In zone 2,

Lhiowvever , there 1s a great:difference between larpge and small sites

(Table 10). The overall composition gets much more weight from the
smzll site results, yet these results are based on énly 6 sampled
canoe-days in ocne fishing site. The estimates for the large site

category are more reliasble, baing based on 33 canoce-days of activity.
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~he reader should refrain from using the landings data to
drav inferences about tle species composition of the stocks
themselves and about differences in stock composition between
varfous classes. Inferences of this type might be based on
extensive sampling with praded fleets of nets with nowvm
selectivity and catchability characteristics. Towever, in view
of the differences betveen species in morphology, behaviour,
and mobility, results from the use of passive gear such as set
gill nets are apt to be grossly misleading. “l'e investipator

mugt rely instead on tle use of active gear such as purse selnes

Attention Los so far been plvert Lo ma‘or taxa such as

cicklids, tle lorpe cat ficlhes, and Trotepterus tler specles

made .p less t:an one per ceui of the landings in limnological
zones 2 and 3, but were somevhat more important in the other
tlrae =ones 1In tlese regions, tle landinps of minor species

consisted mainly of Barb:s, :lormyrus, ".ebeoc and lLates. Darbus

waes lznded in all five zones, wlereas Dates wvas found only

in zones & ond 5. Lab2o was landed only in zones; 1,4 and 5

end lLoxrmyrus in all areas except zone 2.

111. 7 Pias and DPrecision of tle Hstimates

Bias and precision are the fisliery manager's basic
guideposts for judging the validity and utility of his estimates.
A consideration of hoth of them 1g an essential part of a good
sample survey or experiment. A brief review of these concepts
should be useful |

An estimate is sald ro be unbiased if its expected value
over a large number of s.rveys or erperiments {imagining that
tlese could b performed repoatedly -nder tle same circumstances)
is ec:al to the tr.e val e of tle characteristic being estimated.
rere are two hinds of bias, statistical and experimental. In general,
bias of e first t-—pe, viigh arises from statistical or mathematical
properties of szmpling and estimation procedures, 1s not verj
serinus Its magnit:de may us:ally be calecleted from information
internal te¢ tle experiment and adistments are therefore easily
made. iiost of tle estimators used 1in the TA7 are unblased in tlis

first sence

“he second kind of bizs arisec vlhen basic assumptions of the
egtimation or scupling proc~dures (i.e. the model) are violated.

Blas of this type is often difficult to detect and must be guarded
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against by piving caref:ll attention to basic elements of good
sampling or experimentation; gucl: as proper randomization. In the
chre, randomization vas normally carried out at botl stzges of
sample selection, i.c. during the selection of fishing sites

and during the sclection of FEis within sites.

v“he likelihood of a persistent experimental bias in the
Uganda ©43 stlll remains. It stems Erom the possible errors in
estimating the size and structure of the sampling frame, i.e.
the number of FIUs in each stratum. “Le aerial survey and
coverape check surveys are therefore critical stages in the CAC.
ttncertainly about the rosults of the frame survey are the main reason
the -results reported tere are marlied provigional. The lkinds of
errors arising in freme survevs of inland fis’eries are discussed

else-uhere by Barziges (see references).

The second tool for determining tle trnstvorthiness of
an estimate is 1ts precision. /n estimation proced.re is said
to plve rise o precise estimates 1f the values it produces
in a lorge nmber of (imaginary) repetitions of the experiment
or surve; are cl stered in = tight band arcund tie true valye
A tacit ass.mptior iLere is that the estimzte is also unbiasged, for

a 14glly precise bt wvrong esiimate is clearly of litile vajue.

7he precision of an estimzte is inversely proportionzl to
its variance, and therefore directly proportional to tle size
of the sowple on uhich the estimate is based. “his is an
fmportant feature, cince it means ti.e investipator may achieve
a desired level of procision in his estimates by repulating
sample size. Maturally, increasing precision by taking larger
gamples is accompanied by ligher costs, and the investigator

must strile a balance between the tuo.

'le precision of estimaites may be expressed in & variety
of ways. Gererally, :'c variance estimates are vsed to comstrict
confidence inrervals for luportant items of interest (e;g' total
landincs), or, ecrivelently, o> waoie probabilisr statements
abopt tle percenispe error in tle estimates. At tils stage it
is necessary Lo malie some assumptions abo.t tle distribution of
the es:imates tvypically ve assime ihey are normally distributed,

and ti.is assumptiow is ofcen ressonnble.

“le U0 was desicited in sl 2 way that tie variance of
the most important estimates, such as totol landings, could be

estimated from inter-penetrating cub-samples. In this method,
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e Ml 3, T
also referred to as replicated sampling,'the total landings for =
partic:lar categor (say moitorized canoes In tie 1afge;§ishing
sites of a particular limnological zone) is estimated by tle
avefage of two or more independeni estimntes, one arising from
eaclh selected fishing site in that category. *“he variance of this
overall average estimate is then computed using the standard formula
for the variance of a sample mean, wvith each independent estimate

treated as 2 single observation.

“he vse of replicated sampling is advantapeous for two
reasons First, the procedure gives rise to empirical variance
estimates: These are much less complicated in their construction
than tle ectimates usually emploved In multi-stapge stretified
sampling and have more incvitive appeal “econd, the variance
estimates are extremcl; simple to czlculate. Tor the method to
be valid, tle independent estimztes m:st be based on random
scmples dravm in a sniform mamner, i.e tiey must Love tie some
str.ct re owever; small deviations from tlis condition, such as
slight varlation in sample sizes will not affect tEe results

seriousl.

Iv. zie A7, ouce tle varlances of the s:b-classes are
cale:lated, the variances for total estimates, i.e. tlose
formed by summing over sub-classes, are comp:ted easily, simply by
adding the individual variances. "lwus the precision of estimates

at all stages or levels of the survey design is easily estimated.

Turning nov to resilts for the Uganda CAZ, variance estimates
wvere calculated for tlhe estimates of total ¢uarterly landings in
each sub-class (all specles combined). In some sub-classes, only
one fishing site vas sampled so no variance estimate was availlable
In the others; efither tvo or three sites were sampled. For tliese
-sub-classes tlie landings estimates vere sunmed, as vere the
corresponding variances estimates. “he résulting overall coefficient

of variation was abou:t 3.13

If ue apply t is coefficlent o cie total avoriterly landings
for all classes, e concl ‘de vit!l about 25 per cent certainty that
o.:r overall estimnze of 0900 metric tovs s vitlin approximately
20 per cent of the trie velue 7.t in a different woy, tie 95 per
cerit covfilderce limits for total first-coarter landings are

abo:i 4530 kens and 23D tens.
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1f tle first-round procedures of thle flganda CAS vere
extended through an entire vear, tie precision of tle resulting
estiniete of total annmial landings could be expected to double,
since it would be based on four times as much information t?he
relative precision of tie estimate is roug:ly proportional to
tle square root of sample size}. Tiis level of precision , i e
witidin 10 to 15 per cent of actual landings wich about 95 per cent
confidence, would be aderciate for virt:ally all management
purposes and, as discussed belouv, could be achieved witl only a

very moderate investment in manpower.

Necalling the earlier digscussion of bias, it should be
emphasized that any reference to precision presupposes the
absence of experimental bias. lus until tle size and structure
of the Upganda sampling frame is knoun with greater certalnty,
the probability statements concerning intervals and relative

precision must be vieved with cavtion.
IV Discussion

The results presented Iin tlie repori refer to fisling

retivit~ 1n the Npgends waters of Lake ¥Yictoria during tle
. first earter of 1972, The torsl landings diring this peried

wvere estimsted to be zbout 6200 metric tons. Zeeping in mind

tle nsgal hnzards of estrzpolation, it is interesting to

expard tiis fip re to produce an estimate of annual landings

tle resuli is an esiimate of about 24,000 metric tons, with
provisional 95 per cent confidence limits of 12,000 tons and
30,000 tons. If this annval estimate had rescvlted from a sampling
of all four quarters, the limits would likely be even narrower

- perhaps 71,000 tons and 27,000 tons.

"thile tlids expansion to annual landings is admittediy
rough, it cannot be dismissed lightly, for the resulting
estimate is considerzbly louer than tiwe figures pglven by the
IIpanda Fisheries Department. Tuo sucl: fipures are listed in
recent JIFZ documents (CIFASY2/3, CITAST2/9), these being
42,000 metric tons (1969-19707 and 34,790 tors (1970). The
reneral pattern of landinpgs reported b the Uganda autlorities
is c¢iarancierired b ocun:al inereanses, so the figire for 19%Z,
-ei Lo be reported. ic api to be at least 35,000 tons. NMiainly,

either the zverspe fisliing success is considerably preaier in
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in the last three guarters of the year, or the UFD figures have

an inlerent positive bias on tlie order of 50 per cent.

"te gecond explanantion ma vell be tle correct one when
one considers tle sampling methods emplored by the Department
“mder tle current sjystem, statistics on fisting activity and
lzndinps per cance.ds: are gathered primarily from major '
landing sites, and tlese are invariably tle lorger sites with
geod nccess and @ fairly high proportion of motorized cances
(r.&. palker, personal comninication}. Bur Ci6 information
indicates that in fact, mpst fishing effort is in smaller
gites by non-motorized cances. There fishing economic units

have lower success, on the average, than those sampled by the

urD.

Table 9 shous that the overall average landings per canoce-
day of fishing activity vas 25,04 kg. Houever, for the large
fiching sites, those typically sawpled by the UTD, the corresp-
onding figure is 41.33 kg. per canoe-day for all fishing methods
and 39:83 kg for fishing metlod-1. It is obvious lLov a positive
blas of at least 50 per cent could enter the :FD estimats of

toial landings.

A comperison at #lls stare of PP estimates with the limited
CAS {nformation should natirally be vieved with some skepticism.
rzil] the mere sugpestion that tle current system mey be producing

badl~; biased estimates siovld provoke furtler study.

¥hhat ic needed is a concerted effort to establisl the CAZ
program on = full-timé basts ond a uvillingness to scrutinize
botl tie 247 and the UVD system objéctively. Tt should be reco-
gnized tlat tke information requirements of the department are
quite varied and that neitlier system . by itself is likely to be
adequate. The best approach may be to develop a hybrid statistics

program incorporating the best featuxes of both systems.

~n one band, tle départment needs unblased esiimates of landings
and effort of the type the CAS is desipned to produce~that is,
quarterly estimates for major classes of Tilis and Liydrogeographical
strata. Suchk information is vitzl for long-term management and for

an inteprated understanding of the Lake Victorlia fisheries.

On the other hond, tlte fisheries department lLas various otler
objectives io satisfy in its statistics collection programs, and

these vill regrire an approacl: somevliat different from tiwe CAG.
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vor er-aple, tie depeorroect is de@éluﬁinf landin; ~nd wmarketing
frcilities in severst pl-cec and musi cellect information at these
sites for proper evnl:tion of ilesc development progroms. In
addicion tle departmer: mist be able to respond on a siort-term
brsis to public ~ud private in-.iries concerning the strats of
particular fisleries "Jhus some citrrent practices of the WIrd vith
regird to statistics colleciion, sich as a concentration on major
landing. sites, moy be justified. Hovever, it must be understood
that tle manner in which sacl. datn are gathered may preclude

their use for other purposcs, such os the unbiased estimation

of total lsndings over large arezs and time periods.

“hus the 7.7 is wnet intended to replace entirely the
statistical system nov employed by the department. Pather, it is
designed to Improve certain zspects of the system, and in
particular to provide » sound and common statistical basis for
comprrison of fishing activity and yicld hetveen the three

countries sharing the Lake Tictoria fish resovrces.

It 45 loped wlat tiis report, howvever briefj las demonstrated
amize of tle virtree of the GAR program ard tint it will stimulate
a continuation of the surveys The reader has been coutioned
at several ‘functores that.the report is only provicional. Tlis is
gan for tvo moin rensonse virst, Lhe repert deals only with certain
aspects of tle PrZ survey of landings and £ishing effort. Much of
the P72 informotion ~nd virtunlly all of the data pathered in the

Pl survey were not included.

Secend, the weiphtad estimctes reported here are subject
to revision nrnding a more careful ossessment of the size and
structurc of the sompling frome, It is recopnized that the frame
surveys are an extremcly crirical ospect of the system and that

the ones on uvhich the estimates zre bosed stand improvement.

Yarious cpernticnal problems in the CAC should be ovarcome
in Frture survesrs ns were cxperience is gnined, In perticular,
there were problems in achieving bolance during the first go.
around . “hot is, in some coteperics only 1 site was snmapled
insterd of the minima of twve cnlled for in the survey desipgn,
ond frequently FE s of the minor coterories (such a5 beach selners)
vere not adeguatzlr sompled. Thus there were several "deoles” in
tie dote and in cortcin instrncespmissing volwes lind to be
cetimr tod from afher doi-. PHinever £is happens, o complete

snnlvsiec bueinus wore difficwlr.
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The Ugandz CAT was cerried out by a crew of six full-time

field recorders and one UFD supervisor who vas handling several
other duties as well. If in the future the supervisor is assipgned
to the program on a full-time basis, this amount of manpower should
be adequate. Tince the fisheries department now employs several
times as many recorders in its Lalie Victoria statistics collection
program, the zllocation of scven men to the CAS on a full-time basis
would not appear to create an unacceptoble strain on the department’s
manpower resources. Of coursc, a firm commitment of manpover by
EAFFRO is olso recuired. The Crponizotion needs one man with some
background in statistics to coordinate the CAS on o full-time basis,
to nssist tie couvntrv spervisors, ond to be in clarge of tlhe more
mechanieal aspects of the dato processing In oddition, EAFFRD would
ueed'n comretent strotisticinn vitl computer eyperience to devote
part of -his zime to tie CAS progrrm
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7able 1  Istimated n.mber of fishing canoes in various categories,
Ypanda traters of iake “ictoria. From 1971
Frame Turvery.
Limno- fize Figiing Tisldng total
logieal of : et od 3 eilod Pot!.
rore i?f'lnt tuich no lounal 11 Let’ ods
1ce .
molor molor
e i} 122 122 14 136
1 T .20 1% 1%y 1z 145
‘otal 20 259 49 3z =0
o y 536 526 176 702
2 o < 42 59 8] 50
_otal G 504 5376 176 752
by 27 750 G617 817
3 L 35 115 146 143
Total 67 £o03 965 965 -
c 6z 3" 12 b
4 R i W0 135 2 144
cigl ne 12 15 o1 218
n 11 6354 642 125 234
5 % 37 17y 214 2 Z14
oviel 48 815  &63 135 1048
33 ~138 2176 357 2563
A11 . ] 52 515 Gid oy 701
Zones wotal  RB97 1653 1850 | 414 3264




(a)

(B)

mable 2 (=) Gstinoted narcentnre comp sition of fisidng conoes
vitkis small ond loree fishing sited, with respect to
fishinge method nnd type of propulsicn. (Uganda)
Estimcted percentage cenposition of fishing cances
wvithin fishing methods and propulsion types; with
respect to size of Fishing site. (Uganda)
Fize Fisking
. of Hethiod 1 Fishing | Fishing
'Fishing ult’ ne ilethod | Method ] Total
inite witer | uoter Total 1 11
T
- 1.7 2. 7 179 24.9 15.1 | 100
I 23, G 10.4 133 93.2 3.8 100
ALl 6.2 93.1 100 e2.3 | 127 | 190
Mtes
Size Fishiﬁg'
of iethod 1 Fishing
Fishing with no Bolh iiethod Both
Cite metoer | motor Types 11 biethods
c 12.3 £3.6 76 4 3.5 756.5
L 20,7 12. 4 30 6.5 21.5
to1 132 13 13D 13 133




“able 3 Estimrtoed mmber of conce-days of fishing activity,
first quarter 197Z2. (Uganda)
Limno- fize Fishing idetiod 1 Fishing Total
lerieal of with vithout Hiethod Both
Zena Fishing | wotor otor Total 11 ticthods
n 3 11,2161 11 016 1,224 12,243
1. I 1,513 /,01s 9323 1.399 19,727
Tutal 1,513 10231 13,344 T 623 22,967
o 2 47,305 67,305 15,795 63,122
Z 8 631 3.3729 3 263 9 3,969
"atal 631 52,714 51,345 15,795 61 .14D
o 2,451 61,308 64,339 04,338
3 L 1,118 3,692 4,808 4,008
Total 3,567 65,580 69,147 0 69,147
c ) 4,370 4,070 1,110 5,180
& ¥ 1,084 2,427 4,306 26% 4,575
totnl 1.00¢4 6,477 8,276 1,379 9,755
o a0 35,0608 35,956 11,004 50,040
5 o 3,425 19,039 13,425 0 13,405
cral 4 093 &0, 0601 5236t 11,004 63,445
° 3,139 | 157,07 105 646 8. 713 194,95
ALl L SR O Dl 38 02 1,000 37,472
Lones ounl 11,605 122,005 201,573 32,6401 232,424
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UGANDA KENYA TANZANIA
Small’ Lerge Small Large Small Large
r
™ Sites Sites Sites Sites Sites Sites
ad .
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figure 1. Stratification scheme for the Lake Viectoria CAS,

Only two limnological zones ars shown in detail For each

country, although in practice there are 5 to 8

zones. Fishing sites are categorized as sither small or

large. Fishing method is denoted by FM, w stands for

motorized canoes, and W means non-motorized cances.




wable & Estinoted fishing effort in thousand$ of
gillnet-nights, and breckdown by mesh-size. category,
first-guarter 1977 in ‘gonda waters.
Gverall Fishing Effort in Thousands of Gill Het
Ave.Tot, Mrhts (and 7 of total), by wmesh size
Zones | Catch catepory. liotorized and Mon-motorized
per gill cances comblned
naet nights
(kg) ALl ieshes | 0n-30 | 3n-5w 250
' 756.1¢9 526.28 204.12 25.79
1 »-5G5 (6.6} (27.0) (3.4)
1800. 00 148153 300.77 17.64
2 e OB3 (02.3)  (16.7) (1.0
1665.0° 699.55 857.87 | 111.50
3 1. 158 (£1.93 (51.4} (6.7)
271.05 65,75 143,74 02.34
&4 1.011 (16,8  (52.9) {30.3)
1971.40 736.17 719.18 516.52 .
5 .350 (37.3) (36.5). (26,2}
All , 6468.33 3457.33 | 2225.63 | 753.79
' Zones '
{Total}l .770 (54.0M  (5&.4) (11.62
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Tabls ¢ Egtimates of averago landinge per canoc-day of Fishing
activity (kp) and total first-guorier landings
. {metric tonz}, 21l speciec in linanda wotors.
Sizo F shing ftethod 1 Fishing All
Zone af fMethod Categurics
Fishing non— Loth 11 combined
Site motorized motorized Types*
Small” 13.00 - 13,08 20,09 13.78
1 Large 29.43 45.12 31.989 73.55 37.40
ALl
Sitos 17.80¢ 45,12 2%9.74 48,60 24.81
Small 29.00 - 29.C0 30,78 29.44
2 Large 39.45 37.24 39.10 - 32.10
ALl
Sites 29,68 37.24 29.78 30.78 30.01
Stiall 25.14 63,40 26,50 - 26.860
' ;
s Lorge 52.89 63.72 B5. 4G - 55.40
ALl
Sites 26.70 ©3.50 28.60 - 28.60 .
.Small 15.48 - 15.46 42.50 25.27
4 Large 55.00 41.72 £9.19 73.83 50.64
nx ,
Sites ap.21 41.72 32.80 48,66 35.04
Small ¢.72 11.83 6.6 30.78 12.12
5 Lerga 41.02 24,59 35.92 - 36.92
All
Sites 13.83 32.97 14.52 in.7e 17.36
bl
Small 20.87 g€z.1lo 21.46 30.70 22.B0
A1l " - ; .
Large a0. 35 38.16 39,83 73.60 41.33
Zones IS5
Sites 23.67 41,90 24.72 33.09 25.84
' i
Telal
Landingsy Small 3394 104 ptatett 4s9 4457
ALt Lerge 1100 326 162§ 123 1549
Zones - -
All Sitoc 4494 490 4584 1022 6006

s

Landings
All
Categoriss

169

It

| Total,

401

1860

155

2015

1711

266

1977

232

342

606

495

Ggos

LT

r

ok
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Table 10 Estimated percentage .apecies'cumpnsition-cf the -
first-quarter iandings, by limnmological zdno and ] . ‘
size of Fishing site in Uganda waters. o4 T
. ¥ A
P s C
L2 Lz LZ3 LZ4 ) tZs | All Zones
Small | Lorge .| ALl Small Large ALl {Small Lg;rga fll | Small Large nn’ Small [Larpe | “All [ Small |largae. | -All
. Sites | Sitos . Sites - | Sites Sites [Sites |5ites | Sites | Sites | Sitas Sites | Sites | Sites | Sites-|Sites’ Sitss |Sites |Sites
Tilepia esculanta 0 1.44 1.02 B.40 2.45 0.51 1.70. 0.22] 1.50 0 0 0 0.21 0-5; 0.34 0.87 0.82 0.86
i e :
# t. ) B . ) L S
7. variankilis 1-4‘.85 2.04 5.83 1.22 5.32 1.78 0.14 8.93; 1.33 5.13 8.56 7 82 3.99 a7 4.12 1.79 5.5% 2.76
T. zillii 0 G.31 g.57 G.32 .57 0.34 { 0.65 | p.20|0.62 | 1.54 0.84| 1.08 | 9.79{ 0.71] s.66| 1.75 | 0.55 1.47
- i 1 : i
1 K - . ' ’ .
T. nilotiea . : 14.70 | 6.5 8.9z 8.58 [49.22 [11.70 | 3.05 | 18.w]-5.45 | 21.70 14.24) 16.865 | 6.93| 11.87] 9.18] 5.79.] 15.72] 9.09
! - r
H ! -_"'. - .
[
!_m_l, Tilanig 29.86 | 7S 16.35 | 1N.Gd c.u8  M14.41 | 5.58 | 27.941 3.30 | 26.38 23.74] 25.23 | 20.83) 17.331 19.27) 1i.21 22.75| 14.19
K ! ) : .
Brarus JB.00 ) 5.4 12.33 0.2¢ 1.01 0.20,} 3.35 | 18.32| 2.78 | 17.8% 20.48| 19.56 | 44.21| 11.7G| 13.08] 2.78 |- 14.05] s5.89
! . ..
! 0 7.87 5.20 0.98 4.57 1.26 | £.33 ] 13.96] 6.5G | 17.09 21.57| 20019 |° 8.73| 13.94| 11.07| ~4.14 | Y2.54] 6.3
| ¥ 4
: | - * ; ) T . .
Protontarue ¢ 12.22| 23.00 | 19.03 5.57 | 32.40 8.60 | 79.45 | 36.7147%3.69 | 7.36 24.71|-19.21 |. 26.2D| 43.51] 33.98| 37.50 | 33.13| 36.38"
L. '
- - - [
Haplochromis i . 33.32 a6 .69 38.51 81.07 0.26 74.86 3.57 1.14  7.57 2.14 « S5.82] 1G.94 i 17.64 3.@3 (11.55 41.37 12.83] 34.00
) ’ .-e- . ' '
Total flajor Species i R ‘ ' o *
(abn\m) 60.1&6 97.57 92.57 52,42 9%, 49 99.05{ 99.49 98.07 99.30 | .92.%58 96.22 95.0“5 07.8Y 90.33. 868.95 97.00 95.291 96.56 -
- . 4
v - L
Total Minor Specias 19.84 2.43 7.58 G.51 0.98 0.55 G.5 é_l.93 0.70 7.42 3.71‘ 4,95 i2.19 9.69 11.09 3.00 4.71 - 3.44
T N a ' - T
h -
- f
‘! .
- * - CR

gt

———



Table 41

Estimated percentag
first-quarter land
of propulsion, and

waters,,

"

i/ B

¢ species composition of the
ings, by fishing methed, type
size of fishing site in Uganda

o= e R
Gill Hets G411 Nef

; w Tetal gzﬁﬁ?&ine@Otal dekll ; w Total |, ggiggs. Tot%l ; ) w T?tal ES?EES'

£ilepta esculenta 0.86 0.02 0.82 1.08 0.87 0.98 0.54 | 0.88 0411 0.8 c,ég .37 | c.84 0.97
T yariabilis 0.71 0.34 0.69 6,14 1.79 3.85 | 12,47 | 5.8 2,43 5.95 t.48 842 | 2,16 570
211111 1S | o4 | 1.1 1,92 1.75 022 ] 1601 054 | 200 | 0,66 | 141 | 111 | w3e 193
otica .39 25.39 2.39 24,20 6.79 15.28 17,96 15.89 13;:?'7‘ 15.72 4.79 19.67 | 6,25 | 22,94
Tilapia 475 123,58 5.6t 33.34 11.21 20,34 | 32.57 23.15 18,51 22,75 8.36 | 29.57 *ﬁof-ss 3&54
1.86 0,68 +.81 6,62 2,78 to.zs; 51,65 { 15,18 0.9 | 14,05 3?'95 '214.31 5464 5;-94‘

PAT LB | B0 L o7 L gite | isist | 1sus | tez. | 1n.ez | 125 | 567 st | 628 | 62

rotopterus 38.58 | 66.87 |39.88 28,10 37.50 35.75; 17.52 132,36 | 42,07 | 33.13 38.13 34,00 37:73' 2§:18
lochromis 49,04 0.29 | 46,80 19.88 #.57 | 14,08 | 10.46 30.‘§rr ;‘ﬁ."aa 42,53 40.4p 30.38 136,54 2T:._6_'.';
otal MajoriSpeciea - - | - - R . . . - - ‘. . . '.-:
(abave) 97.40 199,54 |]97.50 95.02 97.00 .85 | 96,02 195,12 | 97,33 | 95.39 96.78 97.20 196,82 | 95.30
otal Hinor Species 2,60 0.46 2,50 4.98 3.00 515 3.98( 4,88 2,67 ' 471 322 2.80 | 3.8 _ %270

e T nmwm o o
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Table 12 DPercentage contribution of major genera to
total first-quarter landings, and ranking of

the genera within limnolopical zones in Uganda

waters.

Percentage Tank in Landings

Composition

of total
Guirr iandings i Tng 23 Lok 25
Protopteris 36.31 o 3 1 4 1
_Haglochromis 34,00 1 1 3 5 4
7ilapia 14,12 3 3 1 2
Clarias 6.31 3 4 4 Z 5
Bagrus 5.09 4 6 5 3 3
Cthers . 3.44 6 5 ¢ 6 6
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The basis of the CAZ, =2s with other efficient sample surveys,
is a list of the basic units on wlich somple observations are made.
In the CA3 those untts are the fishing canoes, and the list is
obtained from a frame survey of the lake shoreline. This survey is
conducted in two steps. First an aerial survey 15 made cver the
whole shorelina, all fishing conoes seen are counted aond their
positions are marked on a map. Then a coverspe check survey, by
1and and water; is carried out in selected sections of the shoreline.
The excet counts obtained in the coverage -check survey are used
tc obtaln correction fnctors for the nerial survey. In this way,
reasnnaply accirate estimates of the nimber of fisting, cnnoes can be

m~de. .

The frome surver ensbles ne to divide the totsl number of
canres inic sections represcrntiap selected hydrzgecgraphical repions.

Turther, we src able to determive the namber of crmeaes in gmall

"fishinf sitos (117 connee), mediwm-size sites (11-30 cances) nnd

Iarge sites (more than 50 conces). whis elrssificatien of conoes
by regicns {(cnlled Lianclorical Zenes, or L78) ond by size c¢f
fishing:sitcs rany be extended by suck criterial as fishdng methoed
used and type of propulsidn. A5 o rosult wo may construct seversl
classes of canoes, and the 047 is designed to produce separate
estimates of -1l survey choracteristics (such ns quorterly londiaps)
fo each class. For example, estimctes ore produced for non-motorized
eill ne%ters in the mediunm size fislhing sites of liyanza Gulf.

Mth this system of stratificaricn established, ecstimstes
of survey characteristics are cobtained by cbserving th
cheracteristics on samples of conoes witldin ench class or stratum,
and then exponding the s-ople informotiorn to the entire class.

The samples are chisen rondemly in tye stopes  First, gince the

conees nre elostered into fishing sites, ve berin by sclecting
several filsiing sites writdin waeh limmslordicsl zare, some sm=ll,

some medicm -nd srme lorre Then, twhen the selocted fishing sites

are visitad by tle recorders » srmple of con-og within ench site
. 5 ;

is cineun for chscrvation.

T!uiﬁcnyu vnters very divided into five limnclesieal =enass,
wvith boundaries ns indic-ted in Figure 1 The tlrec size cateporics
for fishing siics have already been menticned  Two fishing methods
wvere defined Conous in the first closs (Fill) use passive gear

guch as ;111 ncts, longlines or trops. Zonces in the second closs



(Fiis) .ge beach szinecs Soncerning tle fourth clrssification
critericn, coneces were identified ~s citlier motorized or non-

motorized.

111. Results

It los been pointed out that the results prescnted here are
provisional and represent only part of the information obtained in
the survey. “he actunl survey operatioms are carried ocut in two
phases. During the first phase (P71) crevs of selected cances ore
asked for information of a soclological and ecornomic nature and
basic questions on cwnership of gear and fishing habits. The second
phose (Pr2), which is the bugis of tlils ropert, cencerns mainly the
kind ~nd mment of penr wsed in fighirg and the tvpes ond gunntities

~f fisl londaed d ring samoled deve of fishing activiey.

111, 1 iTsmber of Conzes in the -ri..us Clogses

aerisl sirvey ond cove npe check survey were corricd

cut b 1 ¢f the Loke Vicicrla Fisherice Toesecrch Project

)
C
H
13 ]
(%]
=
5
b

From these surveys the number of eznces in each lmmolegical
zone cnd fisbing site size coteyery was determined. Yithin these
closses, the breskdewn by fishing method and type of propulsién

was to be vsotimnted from 701 dato.

The CAD was planned to begin in the first quarter of 1972,
and in Ypands ond Uanzania the first roeund wos completed during the
three-mentlh pericd of J:n:arynﬁarcé“30wever, prcehlems in thg Kenye
survey delayed the operations imtdll late lnrch, znd most sites were
visited in April ond lizy. Because of the fpril-fapust ban on beach
seinins in “envs woters, no dnformaticn could be pathered on the
wee of this fiching method 1ripng the s rvey vperied. "nly o few
eance-davs of boencl seiring acriviey srere somoled in lote iiarch,
end durins the reost of the survey no benel seiners were encountered
in the Prioor 20U servers  Towvever, it is rucormized tihot some
bece! seiring ic esrrted zut, 1llepnlly, doring tie closed period,

i a

L
s ¢logs «f conces was in face nctive during the survey.

PR
¢ tihnt nr

In addivicn, ~ltho ok sowe metorized canoes are uvsed inm

Yenyn, porticulorly in limnclegical zone 1, snly tus were

enc.untured in the selectcd figldn: aites cnd enly cne cance-day

of activity wos smxlad



CT

For ohie rerson ond tho e eited i tle provio:s paropraph, =oll
.

canras in the Yomya oters, Eor dlo porpose of this onalysis, are

1

assvaed ¢ be nonemstorised conees Lolnp Eieling meihod-l

le results of the fr-no sorver are siorn in toble 10 °f
the estimntad sotel of 3,279 conces aboot 12lf are in ifganza Culf
(limnologicnl zones 2 znd 3} and 2bouit twe thirds are in medium

sizce fishing sites.

111, 2. 5ize of the Conples and Campling Frociions

In the P02 survey the unit of cbservation 18 o conce-day of
fishing activity. ite nimbers of caonce-doys of sctivity sompled fn
the Menya survey In cach class are ehewn in Toble 2. Also given
are the sampling frocticne for encl: limnelogpdcal zone and for the
fishing site sizc clrsscs  Thess are computed from the estimntes
in 7Table 1 and the sgsomption (bozed on detniled results of the

abeui 79 ner cort of the possible number Sf

teands sirver)

conoe-doys 2f setivit: doving e threcewonil. strver poerlod were

cetinlly reslined.  Tversll, Lo sompling fracticon in Menwa wn

ebe ot six-hordredths of oo uercert, sliplily less thon in Yonmanin

(o]

(jhOS pur cunt) and Teandr (0.3% per cent).

Whoun dnterpretine tle res:lis thot £011wr, tfe render
should basr in mind the size of srmploc on videll the cstimates are
brsed PRecause of vorianticn in gomple size, soms estimotes ore

more relianble thon others

111. 3 Ilhwber of Cill Pets per Conoe and liesh Size Composition

During the 272 survey, Informmntion uns cbtoined on the

averape number of gill nets used per cance and con mesh-cize
compesition of the nets Fer the prrpeses of kKhis onalysis,
mesh sizes oere rrouped inte threc cnteroriess  small mesh

(On-3"  inclosive) mesh (3" cr less Wt cregatar than 31},

and larpe mes” (prester (2an 50 o res lts are shown in Toble

3. M tla averaro, abvot 47 nets were sed ner enmee, asltlevrh

]

the “verall cstimates rrnce fron abe:t £2 rats por eance In larpo

sltes £o 54 & noats 1o manll eites. Ylere somenrs o e ocite o bit
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individ :1l -cnes {(-nd vizlin them) rre less relinoble
nversll, F& 7 cer cont of the nets ssed were smoll me

23 9 per cent medivm wesh, zrd 21.4 per cent vere larre mes!
Lorrer-wesied neis seoa o ba vsed Lo the medi-uw =ud larpe cice
fichin; sitcz “To oversil ostimntes sre welphted averstes of the

stinntes for the varicss lumologiczl zones ‘hie results for
individunl movus, amoin liss re
nets prodeninate in zones 1,3 and 5 while wedivu and larfe mesh

nets arc more ccrron in zones & and

111. 4. Averare Landings per Conoce-day and Tetal Loendings

L] < .o
+ for the furvey Teriod

fr Durdng the P02 survey in cach selected fishing site, tire
'1nndings of semplad cances vere sorted inte speeies, counted and
weirhed. Data collected in these operations werz used to estimate
average landings per conce-d o of fishing sctivity. These filfures,
counled vith informntisn on total conoe-doys of -ctivity were in
rorn vsed o esitdar e totnl landings for the survey period. Tha

res.l7s ara nresented in Uoble 4.

~ i

o averntl wveislted averape londinrs per crnce-day uans

&9 g (,cmﬁﬁ ed it 73 L ko in Urands ond 55 ke in Uanzanda).
Averare lomdines per c-noe-dny vere conslderably prenter in gsone 1

z £ ;
(43,7 T=¢) thar i the oxler forr resdens, ond nre appoarently jreater

in mediom size fiskimg sites thon emnil ones (the sanple size forv

larce sltes is ratbor oo smell for - similar comparisonl.
! P

The total lerdings 1w the Temvyo usters of Lake Victoria

during the surbey period werc estinnted te be zbout 7,033 metric
tons. 1f seasonzl variaticn in londings covld be nssuced to be
small, ft wovld appecr thnt oenuecl laﬁdings in the Tenya wnters arc
on the order of 25,370 tons to 30,000 tensg. Almeost half of the
landinge during the survey period was estimated to liave been in
zone 1. "hen the CA° is resvmed on o full-time bosie it will be

ssible to ubtain on recurste nesessment of seasonal vorincion.
The estimate of amnonl londin then cocmpated by suming the
ounrterly fi{ircs, it be cloger =i the estimate currently plven
erariment. fccording to recent doc ments
sf ke Commicioc - Tnl-nd Vishoerice of Africn, tlis was 12,5030

merric tons for 1800 (CIFA/V7/5 aad CIFASPS/InE. D)

b the Ta




111 5 rfeecias Oomposition of e Lendings

Berim-rcs of tho species compcsitisn of the londings ore
aresented in “nbles 5 md & In t-ble D estluntes sre riven for
eael Momeloriesl meva (eelrlied aversrer over all fishing sites)

== rerion, Tomple sines are alse indicatad

snd frr zle ertire "G
alony vl estiontes of weglosing esmposision cf the renr (uwkile
the londings ~re mainly from pdll nocs, they inelude o suall

amcunt from lomg lines).

It 15 scoen frem wable 5 that Foplochromis lead in the total
landings with about 20 percent; followed closely by Protopterus
(19.6 per cent) and then by Tilapin (16.0 per cent), Cloxias

(13. per cent), Cynodontis (10.3 per cont) ~nd Barrus (7.2 per cent).

Tilapia cppear to be mest lmpertont in zones 1 {(uainly
T.-eseulents ond T vorinbilis). aplochronds do not scem to be
predendnant in nny zome, bui are eruite significant in zones i, 3
and 4. Clorias is domic-nt in the mone & landings, Prctopterus in

zone 3 ~nd Cymodontis 1 wona2 5

6. sscin~res cf speeiag crmasition of the londings

]

I T-bl
are river fry tle figling site gime¢ crtoreorics, within coch zona
rud over o1l ormas  Uhe reoder fs rominded thot some of tlese

cerim-tes ~re brosed an r-ilor sarll souples
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“able 7 rapple sizes and gsampling froctions in enya
Soh Turvey.
Limno- Tize Humber of | liumber of | CJawpling
logical of Fiching conoa-days | Froction
Lone Fishing rites Tompled {Percent of}
flte Sainpled { total )
(cance-doys)
i 3 0 0
i 2 1z
L L 0
Total 3 18 0.02
2 o 2 6
i 4 17
i 1] 0
“otal 6 23 0.064
3 e 2 i5
[ & 59
T Q 0]
~otanl 5 15 0.02
4 ~ o G}
,'s- z 11
L 0 D
Sotal 4 17 D. 36
5 it 6
i ‘£ 17
L 1 C
ctal 5 z6 0.07
11 £ 2 33 0.06
i 14 112 0.06
Sones L# - 14  0.06
Total 24 159 3.06




‘Table 3.

e JilD e

Estinntes.of average nunber of gill nets.used

per conoe, and negh-size composition (wepya)

Average

Size Averapge Ho. , Pcrcéntagé Mesh~3ize
LIiono- of Gill iiets Composition Landings o
logical| Fishing FM.shed per . o e per Wet-night
Zone Site Conoe=doy - Q".3M 3.gh s (kg)
1 3 £41.70 66.3 4.4 29.3
1 66 .67 65.5 4.5 30.0
L 31.67 95.3 0 da7
Total 61,70 66.3 deit 29.3 0.675 .
2 s 43,00 0 57t 42,6
M 31.47 26.2 73.8 0
. ' ¥ '
Total 34.96 16.4 6747 15.9- 0.399
3 5 70,93 100,0 -4 0
M 46415 38.4 225 39.1
I 53.63 63.0 13.5 23.5
Totel 53.63 63.0 13.5% 23.5 0.372
4 s 30.50 21.9 69:9 8.2
M 24,09 - a5 95.5 -0
L 25.08 7.8 90.7 1.5
. !
Total 25.08 T.8 9047 1.5 0,822
5 S ©11.00 100.0 o 0
H 35.08 70.3 29.7 0
L 35.50 81.0 16.2 2.8
Total 32,06 3.6 2539 0.5 0.493 .
- . .
5 54436 66.6 1653 17.1 0.386
. A1) M 16.40 51.0 25.2 23.8 0.585
' L 39.97 52.& 51,6 15.6 0.458
Zones i :
Totnl 47.12 5447 2349 21.4 0.528
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NP P

mable 4. Ostimntes of landings per canae day and
total landinpgs for the survey period in Zenya waters.
) Gize Averapge Average Estimated
%i:?i;l of Landings Landings Total

Zone Tishing per canoe-dayl per canoe Landings
Site (kg) (metric toms) | {metric tons)

1 b 43.71 3.147 522.4

i 45,42 3.270 2858.0

L 15.05 1.083 56.3

Total 43.71 3. 147 3436.7

2 8 16.53 1.130 254.1

11 12.86 0.925 456.9

A 13.%6 1.005 137.7

otal 13.56 1.005 5483

3 T 13.53 0.274 212.7

i 22.77 1.639 1062.1

L 19.%7 1.438 258.9

Total 19.97 1.438 1593.7

4 c 17.00 1.224 63.6

i 21.28 -1.532 433.6

L 20.61 1.484 97.9

rotal 20.61 1.484 595.1

5 c 12.25 0.084 54.5

1 14.50 1,044 356.0

L 24,19 1.741 139.3

Total 15.8% 1.139 550.1

All ¥ £1.01 1.513 1171.7

il 27.15 1.955 5163.5

Zones 1 18.33 1.35 698.2

rotzal 24,86 1.7990 7033.4

PR S
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Table 5, Eatinates of Specics Compeosition of the

londings during tlie survey perioed

(Torng
Lz LIVA L7 Iz LZ All
Species 1 2 3 4 5 Zones
Tilapia esculenta s 14,40 0,17 0.19 4,96
Pe zillid 0.52 0.06 0.12
I. veriabilis 20,16 0.3€ 0.06 Q.19 2480
T, pilotica 16,64 5,26 0.26 0.61 8,97
Total Tilapia 23.12 142 1,41 0.12 1.19 16.85
Bagrus 2.2% L, 30 11.59 26,07 1.74 7.22
Olarisy | 8.6 12.19 11,80 | 40,94 11.91 13,04
Haglochrogis ‘ 18,71 8.02 70.86 26.19 10,72 20,17
Protopterug 14,52 28,06 36,86 0.31 9.53 19,61
Barbus 1.53 0.23 0,50 4.25 1.18
Labeo 10,44 10,01 0.63 .39 5.81
Lates .26 0.06
Mormyrug 0.83 0,74 0.25
Schilbe 9.55 ! | 9.67 5.43
Synodontis 11.42 - £ 6,05 0.87 41.86 10,31
“Sites Senpled : 6 6 g 5 24
Hunber of Cance- I
doys Sanpled 1o 23 75 17 26 159
Percentage O -3H 65,3 16,4 67,0 T.8 3.6 53,7
Mesh-Size
Coftposition ZH_nt G 877 1.5 90.7 25,9 23.9
of —_
Gill Nets x5 29,3 15.9 23,5 1.5 0.5 2l.4
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Table 6, BEstinates of Speeies Conposition of
the landings during the survey period tzenyg}
ALY
LZ 1 LZ 2 Lz 3 LZ 4 LZ 5 Zones
Species Small Med Large Bnall Med Large Snmall Med Rarge 7| Snall Med Large Small Med Largs Snall Med
pecie Sites | Sites | Sites | Sites | Sites | Sites | Sites | Sites Sites | Sites | Sites | Sites | Sites | Sites | Sites
Tilapia esculenta 6.4S 6.60 8,57 17.66 14,40 0.23: 0.29 4.75 5.28
L. zillij C.66 0.06 0,03 0.14
T. wvariabilis .51 33.67 22,10 0.53 0.46 0.459 0.06 0,29 0.36 3.12 4.55
T. nilotica 16.64 1 15.57 9.8 3.84 5.86 0.33 0.26 1.15 0.2¢ 9.48 9.88 1.50
TPotel Tileopia 23,12 23.57 19.56 55.17 G2.02 1.79 1.#3' 0.98 0,12 1,72 0.26 14.561 18,42 8,96
Bagrug 2.25 2.29 16.6% 5.22 .30 14.57 | 11.52 | 38.20 2.69 26,42 0.€8 2.59 6,72 6.92 9.84
Claricos 8.46 8.u2 T.50 14,73 12,29 123 11.85 ) $1.18 4519 radd 12.21 15.52 L.53 2,22 13.04 13,63
Haplochronis 18,71 19,08 12.49 8.02 | 81,03 17.97 | 30.86 5.58 29,18 26.19 21,71 13.22 28.54 18.72 16,70
Erotopterus 14,52 1d.12 34433 56.25 12,35 28.06 4.93 +5.06 36,86 Z2.45 0.31 43 .52 8.04 22,01 18.73 22,01
Barbusg 1.53 1.55 .29 0.23 2.45 0,21 0.50 16,80 0.81 0.94 3.51
Tabeo 10,48 2.36 65,67 0.01 o.01 +-90 0.63 Terth 9.75 15,50 5.27 5.58 8.48
| N
Lates C.33 0.26 ! 0.30 0.01
Hornyrus 1.23 0.757 0,33 1.1% Q.29 0.23 Q.31
Schilbe 9.55 .74 0,27 8.33 16,30 4.27 5.97 3.35
Synodontis ll.42 11.65 12.31 4.32 6.05 3.92 G.53 0.87 | 14,25 43,68 48.06 8.95 1¢.38 | 11.95
Humber of
Fisghing Sites 0 2 1 2, 4 Qo 2 4 o 2 2 ¢ 2 2 1 8 14 2
Sompled
Nunker of
Cance = days 0 12 6 3 17 G 15 60 0 5 11 0 6 12 8 23 il2 13
Semplegd | J

BT

%

Bedfogt +o

v %)
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1. Intraduction

. The bnrpcse of thig bricf report is to provide =

© pr visisazl sumery of estimntes on ficl landiangs, catch rates and

renr obtained dyring tle Trmzania Cntéh Ascessment furvey (CAZ).

The survey uﬁs enrriad cut d:ring the first guarter of 1972 by .

"porcnnnel of the Tenm-nia Fishierfus Deportment under tihwe supervision

of Ur. Hutabihirve o Lir. Ndeka. slthough tﬁé gurvey profram was

. intended to be continvous, problems arose during 1972 vhich hove

- halted the proprom temporzrily, The surveys are egpectod to continue

in the near future. ‘

o ' The pﬁrpose of the CLS pfogr:m has been discussed in other
reports by‘this_author (Vetherall; 1972, 1973) te which the reader
is referred for detoils. priefly, the CAS, introduced by Dr. Georfe
Bazlgos of FAO, is intended to provide o common and ghatistically

~ .pound basis for gathering information on the Lake Victeria fisheries.

= The system will permit the compariscn of varicus statistics

between Tanzania, Fenyn and Uganda and betwecn the Lake Victoria

* figheries =nd these in cther regions of Africa.

11.. lethods

whe render shiould consult the reports wenticned previously
for & detriled nccount of the design znd procedures of the C4S.-
truever, the basie approccl. of the GAS iz =s follous. The total
nombor ~f fishine ccnoes in each country is estimated by o frame
survey foilnwcd by = coverage-check survey conducted 1in sclected
repions of the shoreline. the totz]l number of canoces 1is then
divided by peograpiical rerilens called Iiumnclopical Zones. Ulthin
" the zoneg, fishing cances cre classified according to the size of
the £shing. fite. fn-uhlch.they ore located (sire Ls detérmintd by

the number of canous in the site). Fishing canoes may nlso be’

< classified by the fishing method they use, and by their type of

' ‘propulsion.

The criteria listed above, i.c linnolopical zone, size pE
fishing site, fishing method and propulsion type define a large-
number of clnssas of fishing canoes. “ne such class, for exaﬁple,
consists of all the notorised fill netters in the nediud size
fighing; sites of lusnzo GiLf. Uhe CAS is desirned in such a vay i'

P

E
F



veese™rleceas

that senarate. independent cstimntes for =1l the survey characteristics
(snch s cuarterly landings) con be souputed for ench class of
canses

In the 040, estinntes of o rvey clorrcteristics ~re obtained

air iy

by observiay tlese clnrncteristice on somples of cances within each
class, -ad tlen erprnding the sample dnformntion te the entire class.
e scmnles nre chosen rrndeomly dn swo strores, First, since the
conses ~yxe cl stered into fis ins gites, we bepin by selecting
seversl fisiing sites within ench limmelepgical zene. Then, when the

!

selected fishing sites nre visgited by tle recorders, a simple of

canoces within ezch site 15 closen for observation.

The‘Tnnzania inghore waters were divided into eight
limnolorical zones with boundnries as indicated in Figure 1.. The
_mumber of fishing cunces within cacl none was detemmined frem o
?Eile-ﬁy-mile land and woter survey conducted by the Yanzania
‘fisheries Department in December 1971. in zerlcl survey covering most
of the zones was also corried out by F4A” personnel of the Lake
'Victoria Fisheries Nesearcl: Proiect, but these data and information
from the corresponding coverape checi: survey were not avallable

when this report was beinpy prepared.

Three cize cnterories wz e cliosen for fishing sites:. "ne
cntegsry consists of smnll fishing sites (19 or fewer canoes), one
of medim sites (11-53 conces) =nd one of larre sites (mere than

53 canoes).

e fisldur methods vere defined e first method (Fiil)
inclides prssive fezr such 2z f4ll nets, longlines and trops. The
second meilhod 1s bencl: seining. Regnrding propulsion type, conoes

wvere clzssified ss either motorized or non-motarized

A5 indleated previously, the results presented lere,
produced manuclly, represent ounly o small part of the fnformation
‘rathered in the furvey. Ultimately, the survey analysis is to "be
done on a hiph-speed computer, such zs the one nt linkerere
University. “lLie computeriznticn will ennble the res:lts to he

produced mucl: more guicizly ond completelr.
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111 1. ;lmber of Conoes in tie Variou:s Classes

rm

Tie branidown of tle touzl n mber of eruwoes in the Tonzania
unters into limnolorderl wanes snd fis dnp site cntepories was
determined from the mile-bv-mile cersis Informatidn on the
bre~izdovit by fishing meiliod and prop-lsion t-pe wos obtnined in

the CA" iiself. "}e res-lts nre presented in "'~ble 1.

& tonol of 4,047 conoes were co.nted in the census. of

tlege, §64,0 per cent verc in medim siced sites and about 30

per cent ina sm-ll eites. Tiearls nll the canves (92 per cent)
appear to be non-motorized comoes using fishing metliod-1. Beach
selners mnke vp about 11.3 per cent of the cznoes in small
fishing sites, compared to 6 per cenrt in tle medium size sites. .
dotorized conces are rare. Hlnce no large fishing sites were
_gsampled in the CAf% no informatirn wos obtoined on the composition
qf canoes In this cotepory. The resulte piven for large fiching
sites in the bottom section of the toble were obtailned by

assuming the some composition Lere ac in medium size sites.

111. 7. rive of the fomoles ond Z-ampling frroctions

In thle ZA4F the survey onerciions in orei selected fisling
site are crrried o.t in tuo ohoses. In the first phase (PC1) the
crevs of selected conoes are cslted for infomntion of o gociclogpiesl
rmd economic natore ond basie cuestions nn ovmership of pe-r and
fishing Tabits . ‘e second nhuse (Pro), which 1s thie hasis of
tixs report, comcerns meinly the Lind and amount of rcear used in
fishing ond tle ﬁypes znd quantities of fish londed during sompled
days of fisiing activity. lie wnit ¢f cbservation in the P32 is

therefore o canoe-day of fishine netivity.

The size of samples in the P2 survey, 1.e. the number of

canoe-daye of activity soopled are shown in Toble 2. Also shown

ere overnll sampling fractions for each limnological zone and for
the two fisiydng metiods. These are based on the assumption (from
the Uganda results) thot about 80 per cent of the possible canoe-
days of activity ore nctually realized. Of this estimated number of
cance-days of activity, slichitly less than one tentk of one per
cent were sampled in the 777 (Lbevt the same Ffraction as in the

\

Jeands and Danyn sorvevs).

<
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111. 3. iLmber of Gi1ll ‘‘ets per Conce and "iesh Cize Cowpesition

During #e PE2 o vvay. information wrg obt-ined from ench
sampled i1l netter on the » aber of nete beiny sed in fieling and
tleir mesh sizes. e -ver-re nuber of ne-s _sed per conoe and
averspe mes:. size couposition vere estimated for esel: limnological
" nome =nd fleldinp site sire cutepery. Tlhe res:lts for von-motorined
rill netters sre sheun in vobles 3 ond 4. (No date were ohtained
on the feu wotorized comoes in Uanzonial

The estimstes for ecocli limnolepicenl =mone in Table 3 ore
welglhited averapes for oll classes of fishing sites. The overzll
averages, for all zones, are given in the right-most column. n
the uverapre, nbout 38 nets are used per cunoe; with about two-thirds
of these being small-mesh (07'-3") and one-third medium-nmesh (3n.51),
& higher percentare of medivm-mesh nete is found in LZE-1 (liusoma
regio?), i4=3 (Uwanza Gulf) and 12-5 (Smin Dasha G:lf). “he sample
slzes at tie bottom of tie toble give the reader some idea of the
relotive precision of tle vorious ectimates. The oversll results
are oulte precise, being hased on 707 sampled canoe-days from 27

fishiny siteg.

Ir ~hle &, estimstes ore givay for ole tun cotepories of
figling sites sqmnled, zw-ll {D-10 coucec) ord umedivm (11-50 conoes).
1t 15 -posrent &hot cwrller-mes. neis rnre were predominant in the
medi m-glre ficlhing cites thnn in tle smell ores, altio:gh the
sverare womher of nets used per conoe Ls thout the some. “ose
yves.1ts mov be controsted to tle Jgrnda findires, widch showed that
smoller-mesl. nets were more predumin;nt in sunll fisidines sites.
nlese reselis must ke viewed witlh some coution, iovever. since
the sampled fishing sites vere not eveﬁiy distriboted among the

limnologicnl zones.

111. & Averape Londings per Oonoe-dry for Fishing llethod-1 and

fpecles Zompositicen of the Landings

in Tables 3 and 4 res:ults are zlso presented on landings
per cance day (in kps) for fishing method-1, and on species
compasition. “wverzll, the -~versre londings per conoe-day were
55 Lps. nlthouph estimotes for itle individ.nl zones ranged widely,
from 5% 6 brs in L84 to almost 27 Lip In LE8L e ficove of 55 kg
ner crooeedo is -boct trice os prent s tle estlwrtes for Ugonda

23 ¢ ) snd Uenve (04 0 gk
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fverall, 35.4 per cent of the landings 1is lzplochromis,
while Tilopia species mnke up 15.4 per cent. These ara followed
by Cynondotis (13 3 per cent), Bafrus (9 5 per cent), Sclillbe
(0.5 per cent), Clnrizs (7.6 per cent) snd Protopteruk (4.2 per cent).

“hers cre vide differences, in species cemposition of the
Iandings betveen limnolopical zones. Yaplochromis is wsuzlly
dominont vhare smoll-mesh nets are most commen (zones 6, 7 and 8),
rn exception being wone 2, where the smnll-mesh nets tuke larre
guontities of synédontis nnd Sebilbe. In zome 5, where very kigh
landings per doy vere recorded, Tilapin species, moinly E.esculenta

and T. nilotics moke up nbout 69 per cent of the landings. Tilapim
18 alsd important in zone 3 and, to o lesser extent, zone 4.

As Table & indicates, the maln differences in specles
composition of landings between small and medium-size fishﬂng
gites i3 the higher percentages of llaplochromis, Schilbe and

Synodontis in the medium-size gites, where smaller-mesh nets are

predominant.

111. 5. Landings per Cinoe-day ond Species Compositfen of Landings

for Baach Ceiners

Altopether, 26 c¢onoe-days of ~ctivity by beach seiners were
grmpled. Inferences drowm concerning besclh: seiners within porticular
zones ccnnot be mnde relinbly due tc small somple sises. Howsver,
tle sverzre lrndings ver cnnoe-day znd species composition nre
shawn in “rble 5. Thae londings per conoe doy were very hiph on the
averape - over 200 ke per conoe-doy in zone 2, vhere the largest
scmple wos taken (7 conoe-days in one fishimp site). Iaplochromis
ond Tilapia together malke up most of the beach seine landings.

Also 1in 7Table 5, it is apporent that bench gelne landings, per
canoe-day, are roughly 2.5 to 4.0 times greater than those for

fighing method-1.

1t11. 6. Latimotes of Total Quarterly Landinps

The egtimates of landings per cance for the various categories
were combined wich fipures on total activity to produce estimates
of totnl londinge for the first quarter. The results, shown in
Trble 6, indicate thot n total of aboi:t 19,000 metirc tons wera
londed in Tennanirs untere of Loke Victorir during Januory-ilarch 1972.
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Althouph no datn on landinse were availnble for lerpe fishing sites,
-egtimntes wore compted for tlis catepoxry by nssming fisking
guecess wog Lhe gome 22 in mediom sites Cimilarly, motoriszed-
cances sing Fli-l were ~ogomed to Linve the eame londings per day as
nen-motorized. In Jpondn, ot ie:st; thise lsttér assumption cannot
be ‘.etified, bt bere i: mokes litile difference to the finnl

resilte

Informztion on secsonal variations in figling activity and
loandings will be svailsble when the Cf7 sets underway on a full-time
basis. Tor tie present, assumning (pe:hcﬁs vrongly) that quarterly
landings do not differ much, it appears that total-annual landings
are on the order of 70,000 tons to §3,000 tons. tThis veky crude
estimate maoy be compored to thie flgures reported by the Committée
for Inland Fisheries of Africa which are abéut 50,000 tons for 1970
(CIFA[?Z/G) and 65,000 tons, apparently for 1971 (CIF.A/72/Inf.9).
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Table 7: Estimates of number of fishing canoen in
Tanzania Waters of Lake Victoria.

Limno- }{5ize of Fishing Rethad Fishing Total

logical |Fishing : e thad Both
Zone  {Site without with | Total 1 fie thods

motor motor

1 352 0 352 18 370

2 479 5 484 31 545

1. 3 6t

: Total 952

1 90 0 90 23 113

2. 2 470 D 470 76 546

3 117

Total 776

1 71 G 71 12 83

3 2 257 11 268 17 285

.3 53

Total 421

1 32 0 32 ] 40

4. 2 14 14 5 19

3 o

Total 59

1 77 0 77 26 103

5. 2 286 286 18 307

3 - 0

Total 410

1 105 0 105 1065

5] 2 758 0 758 758

3 103

Total F6H6

1 121 0 121 121

7 2 126 1 127 135

3 0

Total 256

1 120 0 120 36 156

8 2 47 1 43 51

3 1]

Total 207

Axl 1 348 3] 958 123 10%1 .

Zones 2 2437 21 '2458 158 2616

3 37 3 320 20 340

Total 3722 24 “3746 301 447
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Table 2, Humber of canoe-days sampled azd

sanpling #ractions during PS2 3Jurvey

X ( oneonial
Iimno- | Size Ho. | Hu. of CUonoe~days  sonpled ) -
logical| of of | Fishing lethod I Pishing | Total | Sampling
Zone . F:_Lsinlng ijites wi 1?%10}1 + 1 wi Eh Total le thod Both Fractions
3ite Sanmpled e Llr.\r neLor IT Methods (%)
1 1 4 29 0 26 0 29
2 o I O O O O 0
.3 0 9 0 0 0 0
Total 4 2y 0 29 0 29 0.04
2 1 1 9 ¢ | g 0 9
2 5 52 0 52 T 29
3 0 9 0 U O Q
Trtal 4 A3, 0 41 7 48 0.08
i 1
3 [ 1 2 15 o Pooas 0 15
; s 2 27 1) 28 5 51
A 0 0 0 ) 0 !
Total i ¥ il 4% 3 A6 0.15
- g . m— - ——— T
4 1 % 15 0 F 15 4 19
2 1 0 Pog 6 14
3 0 0 o ‘ G 0 O
Totali ! 23 7 23 10 33 0.78
g -
5 1 2 15 ¢ o 3 18
2 0 Y ) 0 ) 0
ot 0 | Or 0 0 0 Q
Total 2 15 0 15 3 18 0.06
L]
6 1 1 s u L9 0 9
2 L e 0 12 Q 1z
3 0 0, o G 0 0
Total 2 L h.l 0 |2z 0 21 0.03
7 1 4 24 0 24 0 24
2 0 o 0 0 0 0
3 0 | o n Q 0 )
Peatal 4 i 24 0 24 0 24 0.13
- SRSV N -
l' .
8 1 3 : 1% 0 12 2 14
] 0 0 0 i o i) 1
3 ] 0 .0 G 0 0
Total 3 12 0 12 3 15 0.10
1 20 P10 0 120 9 137
A1l 2 7 79 L 80 I 17 97
3 0 0, 0 o | o G
Zones Tetal | 27 207 1 208 26 234 0.08
Sanpling Practiones
gper cent of total) C.08 0.06 0.08 0.12 0.08
canoe - doys 5 ¢
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S Table 3. Estinated lendings per cunoe-dn;,'é nvergee nunber of
?‘.. ' £111 nety uzod pelr canco, opeciod composition of landings: .
and neshesize compooition of gill hete for non-notoriced ‘
. . .
cances using PFishing method = 1, (;:'nnznnia) -4
P '
- A1l e
17 LE ] s 1% 14 Li Lz Lianological
Specles 1 2 3 4 5 €] T g 2ones
Tilapio esculenta 8.33 5,41 19.77 21.26 37.6% 0.80 0.50 E 8,46 '
P — B -l
I. £iliid 0.41 0.089 1.38 0.10 0.25 7
T, voriobilie 1,45 4,08 3.74 0.01 ;-7l4 0.03 .21 1.56 2.24 :
T. nilotica 16,7t 26 30 3.10 1.14 4,44
BN 4
Totol Tilapin 10.69 .49 40,37 21.87 G9.11 3.93 o 6.75 1.56 15,39 . " 1
Bagrus 24.32 2.03 4.3y 6.03% 1.7% 5.30 | 4.33 58.25 2.52 1
. Ak
Cloring 20.06 4.52 11,82 €.02 .36 3.04 1.96 5.03 T.55 . ¢
Hoplochromin 21,82 1.90 15.63 16.77 23.73 84,69 62.09 £0.34 . %
Protopterus 2.49 4.11 28,03 %5.02 3.40 2.15 2.58 T 3
Alcsten 0.57 Q.22 0.25 0,18 0.40 .| 0.82 0.15 0.36 i
Barbus 1,41 3.50 0.4 1.00 0,13 ‘ 0.85 0.12 136 {ol§
: i
Pngreulicyprie 1,45 o34 ! 0.35 ;
Labeo 12,57 2.8 - g
Mormyrus 2,02 0.20 | o.07 0.03 0.23 .59 !| o0.16 0.06 0.73
Schilbe . 3.06 52.496 2.03 0‘15. 4.94 3.75
Synodontis 0,51 38.81 0.40 G.09 0.2% 15.67 4.53 10.32; ’
Percentage’ ona3n 46.0 78,5 40,5 60.4 36.08 84.0 ! 93.3 60,1 65.6
Mesh - size ,
Compgerviti‘m FH-g 54.0 7.3 547 59,6 63.2 6.0 j| 5.8 38.6 33.2
G111 Hote 75" 0 3.2 a7 C 0 J ’}: 0.9 1.3 1,2
Average Ko, liota 45,05 | 60,52 | =20 | 2a.06 | 23000 0 31,70 | 26,73 | s1.e3 37.83
Uscd per canoe * e e - nree * st ‘
Average Lendings per - - 171 = an It « T - )
Coneo - doy (1:3) 33.17 T.T1 25,82 25.062 u.e3 59,19 52,31 26.68 95.07
Averoge Landings per K o oo S B0G 205 4 455
6111 Hot-night (!FG) ©.770 1.23. 1.2L7 1,026 i 205 1.661_. 1,292 Q.514 1.459
Huober of flshing 2 . - " n 2 "
pites sanpled 4 ! 4 4 = - + z 27
Humber of eanoc- 29 41 'o 25 15 - 24 12 207
doys sampled A | - - ’




Table 4. fverage landings for canoe-day, specles composition
of-iandings, mesh size composition for non-motorized

canoes- using Fishing metliod - 1. in Tonzanla Taters.

"mecies fmnll ledivm
Fishing Fishing
Ntes Dites
“ilzpia escilents 2.39 7.07
Cozillii 0.15 0.25
weverinbilic 6.3 L.z

i.milotica Q.75 .11
Total Tilopic 16.55 14,44
Bagxus 15.3: 1.75

Clariczs 10. 21 5.59

e

Haplochromis 22.43 43,48

Protogterﬁs 5.11 3,05

flestes 3.06 0.23
Barbus 2.01 1.42
Anproulicypris 0.00 0.40
Zobeo 4,17 Lol
Lormyr-is 1.Q7 .61

rehilbe 1.7/2 12.00

fynedontis 2.33 11.73

Tercentape |JV.30 45,5 73.3

lieshesize |

Somposition|3IET | 53,6 3.3
of '

GL1ll ilets 757 0.9 1.4

hvernge ilo. ilets 37.032 38,14

used per canoe

fAverape Landings ped
canoe~-day {luz) 36.65 52438

fverage Londings ped .
Gill-net-night () 0.02 1.64

Pumber of fishing
t'sites Sampled 20 7

umber of cance-davd
sampled 12
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eomposition of landings for beach seincers

.

T AL,

per canoe-day

el

Fishing i

L

Tilopin esculentn
20 Eillii
I voarighilis

nilotice:

.

Totol Tilapiz

i

3

viad

DUl

20,10

1.7

e b

I

86,07

11.97

Bagzrus ' 2.0 244 9445 246
Clarvias e Q.86 3,08
SO0 5400 Tl 7506 64.35 12.04 175,56
1.06 14,02 T
Alestes . 1.iﬁ 1.e3
Barbus 2.1
Labeo Nn,63
Schilbe 21,20
Syncdontis 0,0
Avéﬁﬁfi gfgdinﬁs per 20T L PELED L 0LLG 136,92 | 39,13 | 66,45 D ozeLg
ance—dn .
Ho. of Tishirg Sites 1 1 1 > 1 1 1
Sampled ’ -
. ST - _—
Ho. of Canoeg--dnys 7 3 4 G 3 o 1

Sampled.

Ratin of londing
conoe-doy of PHE
to Tl

2,78
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“w o -"‘l‘ab,l'e 6. E‘stiuation of total lmd:.nt,a in 'I:m,.,anlo voters of
- AN N

B T 2 . Take" Vlctoria during the survey p»rlod

] : Toea, W
L] b :.,"’ﬁ..g‘_‘ f et +
., PR T L] o0 . i
. .? e 'a', -
bR . ¥

LA I;:I.:::.nc)-1gl 0! Sige of | . Fighing Method T : . Fishing © Total

: ,f,g,,lo 1cal” | Flshing —_ RS- A Method Both
SE ',‘Zone,‘:':; © Site without not~r | With ueler + Tutol 11 Methods
R u' ““1' e _— s
R A T ' T . -
LR . _";ﬁ.:.l, "."_r_.‘- " . 3 ' 835‘-[; . -Q . 83%.4 25705 109609
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