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ABSTRACT

I nvestigation into some aspects of the biology of

O eochroms niloticus (Peters) and Tilapia zillii (Cervais)

wer e conduct ed between August 1966 and July 1967.
Sanpl es were obtained twice nonthly during the period

of the investigation from R ver Kaduna.

The standard length of nmales 0. niloticus ranged
from6.5 to 26.0 cmwhile that of ferales ranged from
6.6 to 25.7 cm The weight of the nales varied between
11.0 to 592.1g while that of females varied between
29.0 to 593g. In T. zillii the standard length of nales

ranged from7.0 to 23.0 cmwhile that, of fenal es ranged
from9.0 to 21.8 cm The weight of males varied between
16.0 to 480.5 gmwhile that of fenales varied between
13.0 to 240g.

The | ength-wei ght regression anal ysis indicated
negative allonetric growth for both species. The nean
condition factors for both species were found to be
good throughout the period of investigation except, in the
nonths of January and February where there were genera

fall in conditions.

The fishes exhibited diverse feeding habits. O.

niloticus fed nore on algae and diatons than T. zilli

which fed al nost exclusively on higher aquatic plants.

Chi -square test revealed that the sex ratio of
2- niloticus did not deviate fromthe expected 11 ratio.

In T. zillii there were nore nales than fenal es.
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C:IAPTER ONE

INTROD!'CTION

In Nigeria, the estimated inland water mass is about
12.5 million hectares(Ita, 19°6)., These are said to be capatle
of producing over 512,00 metric tonnes of fish annually, but
the inland water bodies are currently producing less than 505
of their estimated fishery potential, lMost of the fish consumed
in the country is imnorted. In 13%0, Nireria consumed abtout
1,5 million metric tonnes of fish, out of which 900,000 metric

tonnes were imported, costing atout 360 million naira in foreipgn

exchanre,

On the other hand however, fish population, recruitment and
yield is reducing drastically due to lack of scientific and
management knowledge by the local fishermen, Recent findings
have shown that Kainji Lake is already overfished\Ita, 1382).
Soon after the closure of the dam, the annual commercial landing
reached about 30,000 metric tonnes between 1959 and 1371, By
1972, the Commercial landings dropped drastically to about
10,000 metric tonnes and since then the annual fish landings have
continued to decline, Fresently, the catch landing of 4,000 to
6000 metric tonnes of fish per annum is being recorded and small

sizes often form major portion of the landings(Balogun, 1985),

These have called for research into the various aspects of
the biology of fishes in order to ensure good management,

The present study is concerpred with some aspects of the biology

of two species of Cichlids in Kaduna river,Northern Nigeria,
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In tronical Africa various workers have studied various
aspects of fisheries, Babikar and Ibrahim(1979) studied the

Binlogy of reproduction in the Cichlid Tilavia nilotica (L)

gonad maturation and fecundity. He revealed that female
Tature shortly before male and females breed more than once
a year, Botros (1970) studied the length-weight relation and

coefficients of condition of Tilania nilotica(Linne) and

T.2i11ii (Gervais) from Lake Mariut, Egypt. He found that
there was a straight line relationship between log weight and
log length for both species and the mean condition for T.
-i11ii proved to be higher than for T, nilotica. Gwahaba
(1273) worked on the effects of fishing on T.nilotica
populations in Lake George, Uganda over the past 20 years,
He found that factors that regulate the populatior are both
artificial and natural, Natural factors include size of
nursery zones, strong killing storms, and old age, However,
artificial factors like commercial fishing have 2 stronger
controlling influencé.

Chilvers andd Gee(1397l;) worked on the food of Barrus

docmac (Forskal) and its relationship with Hanlochronis

hilgendorf in Lake Victoria, the diets of the Young fish

were invertebrates which were generally of little significance
in adults, The adults were piscivorous in feeding habits,
3ruten and Beltt(1975) studied the aspects of the biology of

Tilapia mossambicus in a natural fresh water lake, Lake

Sibeya, South Africa. They found that the fry fed on detritus
rich in diatoms while the adults fed on periphyton, aquatic
macrophytes, insects and the largest specimens fed on other

fishes.
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Siddigui(1977) studied the reproductive biolopy, length-weight

relationshio and relative condition of Tilapia leucostica

(Trewavas) in Lake Naivassha, Kenya and ncted that the length-
weignt regrescsion coefficient is near to the cube and there was
little seasonal fluctuation in relative condition of fishes,
McFaye( 1223) studied ecology and behaviour of a cichlid fish

Cvtocara eucinostomes in Lake lalawi, He found that tnis species

fed on zcoplaniton in the lLake in the afternoon to avoid predatory
catfish which fed upon them and other cichlids at night,

Edwards et al, (1385) investigated the incorporation of composted
and dried water hyacinth in pelleted feed for the tilapis,

Oreocaromis niloticus (peters) and discovered that the fish

performed better with diets containing compost than with diets
containing dried water hyacinth,
Tne immortance of fish in Nigeria is evident by looking at

investigfFations conducted by some workers,

Purchard(1967) studied the family cichlidae, He noted that

the group is hignly successful in abundance of individuals and

has conguered a variety of habitats and wevs of life, from

vredator to plankton feeder and from pelagic to permantly bottom
living forms, They figure importantly in many fisheries, and

because of their great adaotability, high fecundity, and rapid

growth rate, they are used extensively for fish culture, Cichlids

are one of a very few groups which extend parental care to the

young for a considerable time. The basic patern of breeding behaviour

is one in which male and female join forces to form a stable pair

And tozether defend their brooad of young fish.

? Fegade(1971) worked on the food and feeding habits of Tilapia
mariae(Boulenger), Tilapia guineensis{Dumeril) and Tilapia melanotheron



melanotheron (2upell) in Lagos Lagoon. The result of the
analysis showed that about 30% of food of T.guineensis was from

plant source, 15,6% from animal source, 12,5% from disposed
sewage, L0¥ were sand grain and unidentified organic material,

T.m, melanotheron 20% food was from plant source, 10% from

animal source, 6,47 from disnosed sewage and 73~ were sand
grains and unidentified food items,

The stomzchs of T.mariae contained alga filaments and diatoms

which were mainly Conscinodiscus s»p,

Fagade and Olaniyan(1973) worked on food and feeding inter-
relationship of the fishes in the Lagos Lagoon, Tilapia species
were found to be deposit feeders, their principal food items
were algal filaments, diatoms and unidentified organic matter,
Lewis(1974) while working on the food and ferding habits of

Hydrocynus forskahlii (Cuvier) and H.brevis (Gunther) in lace

Kainji found out that these species were piscivorous mainly
feeding on Tilavia species. Fagede(1978) worked on the biology

of T. puineensis (Dumeril) from the Lekki Lagoon, Lagos. He noted

that the species fed mainly on diatoms, Cladocera and Copepoda,
The length-weight relstionship showed that the body length was
approximately the cube of the body weight.

Akintunde and Ibevbore(1979) studied aspects of the biology of
Cichlid fishes of Lake Kaniji and observed that the main contents
in the stomach of most 3. niloticus examined were phytoplankton,
and followed in order of preference by grasses, plant seeds,
debris and plant tissues._T.zillii fed =almost exclusively on
higher plants tissues, aquatic macrophytes, grass, leaves and
stems, Other items occuring in small amount included organic
debris, algae and insect larvae, all of wnich were probably

ingested accidently with plant materials.,
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Sapua(1393) made a preliminary observations on the feeding

habtits and reproductive biology of Gvmnarchus niloticus in Lake
Chad and found that the species was exclusively pisﬁivorous,

fecding mainly on Tilapia/Sarctherodon and Clarias

Nwadairo(19°5) looked at the distribution and food habits of the

African

dwarf Cichlid, Felvicachromis oulcher in the River

Sombreiro, Nigeria, Benthic algae, higher plant remains, detritus
and copepods were the main food items.

The aim of this studv is to investigate

(2) food and feeding habits

(b) lengtn-weipgnt relationship, and

(c) condition factor of Creochromis niloticus

(Feters) and Tilapia zillii(Gervais) in Kacduna river, Nireria,

Since trere is nc work dcne yet on these species in this river,
it is hoped that this work will add :more light to the biology of

these two species,



CHAFPTER 2

2.0 MATZRIALS AND METHODS

2,1 AREA OF 3TUDY

Kaduna river originates from the North-Central Plateau
and flows south-westward(Iloeje, 12%1), It pasces along its
course through Kaduna(fig.1) town to join the Nifer river as
a major tributary,

Kaduna town is located between latitude 10.L4°N - 10.7°K,
and longitude 7.2°C - 7.6°E. Its hifhest temperaturfe range is -
30 - Ed’which occurs in Aprril, January is the coldest period
with a temperature ranre of 2 - 1,° (Rabiu, 197%),

There are two main seasons, the dry season from Noverher
to March and the rainy season from April to Cctober, Rainfall
ranges from 10187m to 1524 mm with 2 single peak in Aujust/

September(Rabiu, 12%%),

2,2 DESCRIPTICN 0= SFECIES

Twe fish species sampled in this study were Oreochromis

niloticus (Feters) and Tilavpia zillii(Gerv). Brief redescriotions

of these species are given below,

Oreochromis niloticus.Dorsalfin with 17 to 18 spines and

12 = 1h'rays, analfin with 3 spines and from 8 - 10 rays
(D.XVII =VIII 12-1); A-III R - 10), White and blue black
vertical bars present on the soft part of dorsal and on tail
and ansl fins, sometimes the bars appear on the body surface,
Body colour generally darker, throat and belly usually white,

except in the breeding season when belly becomes deep red.
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Tilapia zillii, A distinct tilapia spot at the base of tne

soft dorsal fin; dorsalfin with 1); to 16 spines and 11 = 13 rays
analfin with 3 spines and from 7 = 10 rays(D., XYV =XVIII-13;
A.III 7 - 10), dorsal and caydal fins are marked with vellow spots,
Body colour olive green with a blue cheén Tarked with six to seven
dark vertical bars, throat generally red, colour deepens during
breeding season. Body profile Tlat ventrally znd convex dorsally,
Teeth in the Jews stout and sharp,

Buchard(1957) noted that C. niloticus is one of the largest
tilapia, reaching 50 cm in lenght while T.zillii can attain the

length of 30 cm.(figs. 2 and 3).

2,3 CCLLECTION O™ "PECIM=NS

Fish samnles were bou&ntfrum the Government Garden around

Urncuwan Rimi in tne Southeeastern pzrt of Kaduna alonp the bank

of Kaduna river, Fish ronfers ascertained that the fisnh were
caught from Kacduna river, Cears used by the fishermen include,

gill nets, cast nets, clap nets, traps and hook 2nd lire, The
stretched mesh =iz=s of nets were reported t'® Varyfrom 20mm to%0Omm,
Fish samples were bought twice monthly for a period of twelve
months., From August 13% to July, 19°7, Fish were immediately
transported to the laboratory for analyc<is, Th:ose that could not

be worked upon immediately were kept in freezers.,

2.4, LABORATORY MEASUREMINT

Fish were identified using the key preparec¢ by Buchard

(196€7) and Hclden and Reed(1372).

Routine 1laboratory measurements were carried out as

described by Olatunde(1977). These include:

(a/ Length
Total length was measured from the tip-most part of

the mouth to the tip of the ceudal fin, Standard length was



niloticug

Oreochromis

(AFter lewis I974-)
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zillii
(Aﬂgr Lewis |374-)

Tilapia
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measured from the tip of the mouth to the tip of the
hypural bone, All measurements were made to the nearest

centimetre.

(b) Weight
Water and other unwanted substances on the fish
were reroved with filter paper and the fresh weight

of the whole fish was determined using electronic

mattler balance,

2.5 SEX DETERVINATION AND GONAD CLASSIFICATION

Sexes of samples were determined by the examination of
the internal organs. ¥ale and female gonads were classified

according to maturity scale modified after Nikolsky(1363) and

1 | ¢ Ie) A -
Olatunde(197°P) (Table 1;,“atured eg/s were roroved and weip- ed

2.6 STCOMACH CONTENT ANALY3IS

The stomach of each specimen was removed and kept in
labelled specimen bottles containing 5% formalin solution,
Points method and frequency of occurence method were used to

analyse the dietary items.

2.5a Points Method

The stomach fullness was determined according to
classification scheme by Olatunde(197%a). The stomach were
slit lengthwise and the contents washed with little quantity
of water into petri-dishes. Food items were identified and
separated into watch glasses. Smaller food items were further
separated under the dissecting microscope. Points were then
awarded to food items according to the volume they were Jjudged
to have occupjed in relation to the total volume of food in

the stomaches, Therefore the sum of points awarded to



TABLE 1, GONAD MATURITY

STAGES IN FAYILY CICHLIDAE

MATURITY

STAGE

I

ii,

111,

iv.

Ve

vi,

CCNDITICN OF
GONAD

Virgin

Inmature or
develoring

Matured or

developing

Fully matured

Running and
spawning

Spent and
recovering

DESCRIPTION OF GONADS

. FEMALE
S —————

Ovary very
small usually
colourless

Gonads visible

to the naked
eyes.E-gs no
yet visible

Ezgs visible
to the naked
eye, The ovary
{s yellowish,

Ovaries with
eg: s very large

As in iv but
eggs discharge
when abdomen is

pressed slightly
The genital open=-

ing is swollen.

Eggs are shed
ovaries are

flappy.

Testes very
smell not
easily identi-
fialle

Testes visible
to the naXed
eye but very
thin ,

Testes are
white and

slightly swollen

Testes white and

fully swollen,
As in iv but

milt dischargewhen

abdomen is

sligrtly pre-sed,

Testes usually
absent,
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individual items was equal to the sum of points awarded for
the stomach size, Points were awarded to food items in such

a way that many units of small food items were awarded the
same points as one large food item, This is to justify the
volume the food items were Jjudged to have occupied in relation
to the total volume of the stomach, The points gained by each
food item were summed and scaled down to percentages to give

the percentage comnosition of the food of all the fish examined,

Tnis technique has been recommended by Hynes(1950). The
method analysed dietary items both quantitatively and

qualitatively.

2.Eb Freguency of Occurence Method

In this method, the occurrence of each food item in each
storach was nected, The total number of fisn in which food item
appeared were scaled down to the percentage of the total number

of fish with food content,

This method coné;ders only the qualitafive and not tbe

quantitative aspects of the diets.

2.7 LENGTH-WEIGHT X[ELATIONSHIP

The length-weight relationship was calculated using the

conventional formula described by Le Cren{1351),

1‘ SaLbo-ooooooaotcot(1)
The above eaquation (1) and the data were changed to

logarithms before the calculations were made, Equation (1) was

therefore transformed into

' Logw =1loga+ blogl .....(2)
where w = weight of fish in grams
1 = standard length of fish in cm

a = a constant



-1l =

b = an exponent.

2.8 CONDITION FACTOR

The condition factor "K" were calculated for individual
fish for each month using the conventional formula

described by worthington and Kichard (1G3C).

K = W x 100 np--.o'abi‘(B)
L

where K = condition factor
" = welight in gram

and L = standard length in cm.

2.9 STATISTICAL FRCCEDURES

Regression analysis was used to determine the length
weipht relationship while Chi-scuare test wes used to find
out whether ratio of males to females has departed from

the expected 1:1 ratio.
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CHAPTER 3

3. O, RESULYTS

3.1 SIZE DISTRIRPUTICN

Number of fish examined each month is shown in Table 2

Tre total number of Oreochromis niloticus sampled was L}}9

while that of Tilapnia zillii was 383,

3.7.7, Q. niloticus
The standard length of males ranged from 6.5 to 26,0cm,

That of *he females ran-ed from 8,6 to 25,7 en., “he weight

of the males voried frow 11,0 to £92.1 while that of.the

females varied from 2.0 to 593,0g., (Ar:endix 2).

Tre length-fresuency histogram were plotted for males.
(fir.)) females (fig.5) and males and females combined
(fig.6), The trree ht;tograms showed normal distribution
curve with pesks between 12 - 15 cm, This indicated that

most of the fish sampled fell within one population group.
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TASLY 2!  THE KUMBER OF O, niloticus and T.2illii exarined from

Kaduna river, August 198%¢ - July, 1927,

YONTH_ Oreochromis niloticus Tilapia zillii
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1

1.2 T.2111i%

The standard length of males ranged from 7.0 to 23.0 cm.
That of the females ranged from 9,0 to 21,8 cm, The weight
of males ranged from 16,0 to 480.5g.While that of females
varied between 12,0 and 2L40p., (Appendix 2).

The lengtn=freguency histograms were plotted for males
(Fig.7), femalks (Fig.f) and males and females combined(Fig.9),
The males showed peak between 12 - 15 cm, the females betweep
9 -« 12 ¢m while males and females combined exhibited neaks
between 12 = 15 cm, This indicated that most of the fish
sampled fell within one population group,

1,2 Lenrth - Yeipht Relationshin

3. 2.1 O.niloticus

The results of the regression zna’veis and the correlation
co-eficients are shown in figuresiO - 12, The 'b' valﬁes
indicated that the g%owth is allometric since values are below
"3I", The length-weight regression analysis showed 1inear
relationship. The correlation coefficients were significant
(F=0.05)

3.2,2 T, 2zilli{

The results of the regression anzlvsis and the correlation
co-efficients are shown in figures 13 - 15, The 'b' values
indicated that the growth is allometric since values are below
"3, The length-weight regression analysis showed linear

relationship, The correlation coefficients were significant

(P=0,05)
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Condition Factor

3.3, 1 Q. niloticus
Monthly mean condition.factor and their standard deviations

are shown in figures 16 and 17, In the male(*figure 17) the

condition ranre from 2,36 to };,35 while in the female(fif.17)

the condition range from 3.35 to 4.35. (Appendix 3 and L.

3.3.2, T.zillit
¥onthly mean condition factor and their standard deviations

are shown in figures 18 and 19, In the maiw(f{r.15) the conditicn

range from 1,3% to };,67 wiile in the female(fig., 19). The condition

range from 1,26 to ,5.53. (Appendix 5 and 6).

3., FTOOD AND FTTDING HA®TTS

- 8Ly

4.1, Cornosition of the Stomach Contents

The types of diets found in the stomachs examined afe as

follows: -

(a) Higher plants

These were made up of dry bark of trees, plant twigs, fruits
eand seeds, most of which appeared in bits and pieces,

(b) Algae
These were made up of unicellular and filamentous green

algae and blue-green algae. Examples are Anabaena sp, Ulothrix sp.
and Spirogyra sp.

(¢) Diatoms

Some species of diatoms were also identified in the diets,

Examples are Pinnularia sp and Bacillaria sp.

(d) Insect remains

These included various parts of undigested insects parts

such as legs, wings, head and antenna,
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(e) Inorganic matters

Some shiny inorganic matter also used to occur from

time to time in the stomachs.

(f) Unidentified orcanic matter

Stomachs of some samples composed of materials digested

beyond identification.

3.4.2 Q.niloticus

(a) Food Comnosition

Food composition of O.niloticus is shown in Table 3,
Plant materials dominated the dietary items with a percentage
frequency of occurrence of about 97% and 84% of total points,
Algae had 35% freqguency of occurrence and 18% of total points,
Diatoms had & freauency of occurrence and 2¥ of total points,
Unidentified organic matter had 59% freguency of occu-rence

and 12;c of total points,

(b) Monthly feeding index

The percentage number of species feeding each month were
calculated fcor the period of study. The graph was plotted as
shown in Figure 20., The results showed that the lowest feeding
was recorded in January. At least 50% of the fish examined
each month fed in the months of April to December with highest
feeding recorded in September, A look at the feeding indexz
generally showed that there was a continuous fall of feeding
from September to January., It however started increasing from
February to July.

(c) Monthly variations in the food items consumed

The monthly variations in the food items consumed by

r’

Oreochromis niloticus was shown in Figure 21, The Table 3




TABLE 3: STCMAC

TS C* 0, niloticus

NU“BIR WITH =00D 240 (53,5%

NUMBER WITHOUT FOOD 209(46.4i%)

FCCD ITENMS

FERCENTAGE
FRECUERCY
OF

CCCURRENRCE

PERCENTAGE
TCTAL POINTS

PLANT TWINGS
FRUITS AND SEZE2S

GRZEN iLGAE

Pandorina sp
Synura sp
Cosmarium sp

~ £
Closteriur sp

Qedogfoniut sp

Ulothrix sp

Spirogyra sp

BLUF SR=ZN ALGAE

/inabaena sp
DIATOYS

Pinnularia sp

Bacillarie sp

Synedra sp
Melosira sp

OTHERXS

Unidentified organic matters

INSECT REMAINS
INCRGANIC MATTER

97.0
L%.0

€.2
3.7
2.7

16_2

~ g

3.7
35,0
17,0

7:5

6,2
Eell
0.4
0.4

88.7
10,8
142

L5,0
1.4

1.&
0.4

Nn e

e o

2.9

D

3.2

1.2

Tal
1.0
0.02
0.02

12.3
2ie

100
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results showed that the plant remaing dominated the

dietary items throughout the months of investigation,

The lowest percentage total points scored by plant remains

in the dietary items each ?ong? was 50% while the highest

was 78%, These were followed/algae unidentified organic matter
and insect remains, Diatoms appeared not only in small
quantity(less than 10,) but alsoc only during four months of

the veriod of investigation,(August to November)

3.4:33 T.zillii

(a) Food comnosition

Food composition of T.zillii is shown in table 4. Flant
remains dominated the dietary items with a frequency of
occurrence of about B84% and 76% of total points, Algee came
second with a freoguency of occurrence of about 16% and 9% of
total points, Cther dietary items included diatoms: 5,8¥ by
frequency and 2% by total points and insect remains: 5.8 by
frequency and 1,3% by total points, Unidentified organic matter

had 59,3% frequency of occurrence and 8,2% of total points,

(b) Monthly feeding index

The percentage number of speéies feeding each month were
calculated for the period of the study. The results(Fig, 22)

showed that the lowest feeding was recorded in February

(22.5%).Feeding above,
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TAZLE Li: STCMATH CONTENTS OF Tilapnia zillii

NUMBER WITH FOCD 187 (L9%)
NUMBZR WITHOUT FOOD 196(51%)

FCOD ITEMS PERCENTAGE PERCENTAGE
FREQUENCY TOTAL POINTS
OCCSEQFHC?
DEA WCCD h.2 0.7
PLANT TWI3S ), .5 52.6
FRUITS AND SEEDS 51,3 23.3
BLUE GR'EN ALGAE
Anabaena sp 6.4 1.3
GTEEN ALGAE
Fandorina sp 1C.1 1.0
Synura sp 1.0 0.1
Cosmarium sp 2.6 0.4
Closterium sp 8,0 0.9
Snirogvra sp o 9.6 3;0
Cladophora sp : 8.5 1.8
Qedogonium sp 2.6 0.2
Ulothrix sp 15.6 1.0
DIATCVS
Pinnularia sp 1.0 0,07
Bacillaria sp ' 5.8 1.2
OTHERS
Unidentified organic matter 59.3 8.2
INSECT REMAINS 548 1.3
INORGANIC MATTER 8.0 2.7

22:21
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S0% was reoorded only in the months of December, June and

July, with the highest in December,

(c) Monthly variations in the food consumed

The monthly variations in the food items selected by
T.zillii is shown in figure 23, The results showed that plant
remains dominated the dietary items throughout the period of
the investigation, The-e were followed by algae which also
occurred throughout the months of investigation, percentage
of total points was however less than 20%, Insect remains,
unidentified organic matter, and inorganic matter were also
noticed throughput the period of the investigation, Diatoms
appeared in the dietary items only during five months of the
study period(Septerber to December and July),

3.5 SEX RATIO AXD GCNADAL STATES

3- 5- 1 . g.niloticus

The sex ratio of O. niloticus(Table 5) showed that out
of the total number of L/}9 fish examined, 25 were males while
195 were females., Thié gave a ratio of 1 male to 0.78 females.
Seasonal variation in the sex ratio showed that females
dominated in the months of September, December, January and

June only, The result of the months were dominated by males.,

Monthly occurrence of different stages of gonads

(Table 6) however showed that there were more mature
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TAELE §

SEASONAL VARTATION IN THE S™X RATIO COF 0.

niloticus

MONTHS: AUG SEP OCT NOV DEC JAN FER MAR APR MAY JUN JUL TOTAL
MALES 17 19 29 29 20 15 21 26 18 26 0 i 17 25
FEMALES 10 21 17 19 21 16 20 19 6 18 18 10 195
TOTAL NO

EXA¥INED 27 Lo L6 Lo L1 31 L1 Ls 2l Ll 35 27 L49
RATIO

w..nm.a .—nO.mO ‘—u.uos_

1:0.59 1:0,90 1:1.05 1:1.0¢6

1:1.04 1:0,.76 1:3

1:0.71 1:1.05 1:0.59 1:0,78
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TABLE 6: MONTHLY OCCURRENCE OF DIFFZRENT STAGES
Cr" GONADS IN O.niloticus
MONTHS SEX II 8§ § IV TOTAL
EXAMINED
AUGUST M 16 1 0 17
F 6 L 0 10
SEPTEVBER M 15 h 0 19
F 3 1% 2 21
OCTOBER M 23 6 0 29
F 5 12 0 17
NCVENMBER M 27 2 0 29
F 7 12 0 19
DECEMBER M 15 4 0 20
F 16 5 0 21
JANUARY M 7 8 0 15
F 2 3 5 16
FEBRUARY M 10 1 0 21
F 2 12 6 __ 20
MARCH ¥ 20 6 0 26
F 3 1Y 2 19
APRIL M 12 6 0 18
F 1 3 2 6
MAY M 22 L ] 26
F 17 1 0 18
JUNE M 16 1 0 i 4
F 17 1 0 18
JULY M 16 1 0 7
F 6 ly 0 10
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females than males tnroughout the per-iod of investigation
except in Mey and June, Fully matured females were recorded
in the months of January, Febryary, March, Aoril and
September. Mast of the fish examined in this study are

t-oce on gonadal stages II and III,

3.5.2 T.zillii
The sex ratio of Tilapia 2zillii (Table 7) showed that

out of the total number of 383 fish examined, 219 were males
while 164 were females, This gave a ratio of 1 male to 0,78
female, Seasonal variations in the sex ratio showed that
females were more in May, June, October and November, The

rest of the months were dominated by the males.

“onthly occurrence of different stazes of gonads
(Tatle 8) showed that there were more matured males than
females in the months of August, September, October,
January, February, March, April and July, Fully mature
males were recorded in only September and December while
fully matured females were not recorded in November,
December, March and April, Most of the fish examined in

this study are those on gonadal stages II and III,
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TAHLE 7: STASONAL VARIATTON IN THS SEX RATIC C® T zi11ii

MONTHS AUG SEP oCT NQV DEC JAN FER MAR APR MAY JUN JUL TOTAL
MALES 21 18 17 I 26 2 21 2l 2l 1€ 6 20 219
FEVALES 12 7 20 6 1 12 10 8 10 32 21 12 gn

TOTAL NO
OF FISH

EXAMINED 33 25 37 1C L0 3 31 32 3 L8 27 32 383
RATIO
M:F 1:0.59 1:0.4 1:1.,1 1:1.8 1:0.% 1:0,65 1:0.47 1:0.33 12041 1:2 1:135 1:0,62 1:0,78
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TAFLE 8: NONTFLY OZCUTRINCE OF DIFFERENT STAGES OF
GONADS IN T.zillii
MONTHS SEX it T1I 141 TOTAL
EXAMINED

AUGUST M 15 6 0 21

P c) 1 2 12
SEPTEM - M R 8 2 18

R 0 5 2 7
OCTCBER M 7 10 0 17

R 3 6 11 20
NOVEMBER M 3 1 0

2 L 2 0
DECE™ BER M 18 7 1 26

F 2 12 0 11
JAIUARY M 9 13 0 22

F 5 5 2 19
FEBRUARY M 7' 1 0 21

F Iy ly 2 10 _
MA>CH M 16 8 0 2l

F L 1 0 8
APRIL M 12 12 0 2l

F 0 10_ 0 10
MAY M 8 0 16

F 13 13 6 32
JUNE M 1 5 0 6

F 3 9 N 21
JULY M 15 5 0 20

F 9 1 2 12
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CHAPTER L

4.0 DISCUSSION

The analysis of the size ranges of Orechromis niloticus

showed that the standard length of males ranged from 6.5 to
26.0 cm while that of females ranged from 8.6 to 25,7cm,

The weight of males varied from 11,0 to 532,1g while that of
females varied from 29,0 to 593,0g.

In the case of Tilapia zillii, the standard length of
mzles ranged from 7.0 to 232.0 cm while that of females ranged
from 9.0 to 21.8cm. The weight of the males varied from 16,0
to 490,.5g while that of females varied from 13.0 to 240g.
Fagade(1278) noted in Lekki Lagoon that the largest specimens

of T,guineensis were females, Holden and Reed(1972), however,

stated that male Tilania grew to a larrer size than the femzle,
Olatunde(1283) pave various reasons which may affect the size and

sex distribution of captured fish as follows:

(i) the type of gears used for fishing,
(ii) seasons of the yeat and time of the day of capture,
(iii) structural and physiological adaptatio s which
mahe one fish more vulnerable to catch than others and
(iv) analysis based on market samples which might not give
a true pictufe of the size ranges present in wild
populations,
The length frequency distribution showed normal
distribution curve and both species showed highest vneaks
between 12 - 15 centimetres., This showed that most of the

fish sampled fell wit:-in one population group,
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The regression analysis showed that the'h!' yalues of the
males and ferales of both Q. niloticus and T.zillii exhibited
allometric growth, It has been observed that certain factors
such as an increase in weight due to intake of water or food
and gonads; seasons of the year, znd the time of the day when
the fish was captured, loss of weight due to food regurgiation

and spawning can among other things affect the 'nw' values

(Lagler, 1552).

The length-weight relationship, when transformed to
logarithmic scale showed linear relationship. Botros(1970)
linear
obtained a straignt relationship between log length

and log weight for T.nilotica (0, niloticus) and Tilapia 2zillii,

Fagade and Olaniyan(1972) noticed that there was an increase in
weight with increase in length to & certain point in Ethmalosa
fimbrista, Siddioui(1977)., Fagade(197%) and Landau(1379) worked
on the length-weirht relationship of various species of Tilagia
and found that the body length was approximately cube of the

body weight, Certain other factors were also found to affect

the length-weight relationship. Treasurer(1376) observed that
gill nets can select the fatter of short fish and thinner of long
fish, thereby affecting the length-weight relationship, Sturm
(1978) observed that difference in length-weight relationship

may occur as a result of gear selectivéty, sex and different

seasons and time of the Year,

The mean condition factor indicated that the fish species
were in good condition throughout the period of investigation
except in January and February(dry season) when there was a
general fall of values in all species. Olatunde(1983) noted that
there was fall in condition factor of Clarias lazera in Zaria

from October to February during the dry season, Fagade and
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Olaniyan (1972) observed that E.fimbriata in Lagos Lagoon have

higher condition factor during the period of January to May,
The mean condition of females in the two species_studied

was higher than that of males, This agreed with the work of

Hodgkiss and Mann (1977) who noticed that mean values for the

body condition of females Sarctherodon mossambicus were in general
higher than those of males in Flover Cove reservoir, Hong Kong,
suggesting that females were more robust than males, Sexual
differences, age, changes in seasons, gonadal maturity levels,
length and weight, nutritional level or stomach fullnecs and

the maturity level of the fish can influence the values of the

condition factor "K"(Lagler, 13952),

Hynes(1950) reviewed the methods used in the studied of the

food of fishes, The advantages of the "points" methods are as

follows:

i. it is rapid and easy,

ii there is no special apparatus necded for measurements,

iii, it is neither influenced by frequent occurrence of a
small organism in small numbers nor of heavy bodies,

iv, it does not involve trying to count large number of

small and broken organisms,

Frequency of occurrence method was used to indicate the
proportion of fish eating a particular food item., This method
is often biased by accumulation within individual fish of
remains of certain food organisms which are resistant to
digestion,

The cichlids exhibit a great diversity of feeding habits.
Gwahaba{1973) working in Lake George, Uganda noted that
T, nilotica (0. niloticus) is a phytoplankton feeder, Fagade
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and Olaniyan(1373) observéd that Tilapia species of Lagos
Lagoon were deposit feeders., Their principal food items were
algal filaments, diatoms and unidentified organic matter.
Fragments of highér plants, arthropods appendages and some

animal species were also included,

Axintunde(1976) observed that Sarotherodon galileous

and S, niloticus(O.niloticus)in Lake Kainji fed intensively on

organic matter, plankton and occasionally worms and insects,
Akintunde and Imevbore(1972) in Lake Kainji noted that the main
contents in the stomachs of most S.niloticus(O.niloticus)
examined were phytoplankton, and followed in order of oreference

by grasses, plant seeds, debris and plant tissues, Tilapia zillii

fed almost exclusively on higher plant tissues, aquatic
macrophytes, grass, leaves and stems, Other items occurring in
small amount included organic debris, algae and insect larvae,

all of which were probably ingested accidentally with plant

materials,

Burchard(1376) observed that T.zillii feed on insect larvae
and coarse plant material and therefore has the heaviest
pharvngeal teeth a2nd coarsest gill rakers among Nigdrian
Tilapia. Holden and Reed(1972) also observed that T.nilotica
(O.niloticus) fed on both plants and predominately phytoplankton

while T.2i11iii fed on plants,

Bruton and Baltt(1975) worked nn Tilapia mossambica in Lake

Sibeya and found that the fry fed on detritus rich in diatoms,
Landau(1373) studied Tilapia galilaea in Lake Kinneret, food

partides found included algal materials, phytoplankton,
diatoms and green algae, Nwadairo(1985) studied the dwarf

African cichlid Pelvicachromis pulcher in river Sombreiro and

found that benthic algae, higher plant remains, detritus and
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copepods were the main food items,

All the work done by authors cited above agreed with
the types of food items indentified and located in the
stomachs of cichlid species sampled from the Kaduna,
Plant twigs, fryits and seeds were noted more in the stomachs

of Tilapia zillii, Whereas there wéé relatively more Algae

and diatoms in the stomachs of Oreochromis niloticus,This was

based on the fact that many algal filaments and diatoms were
grouped and awarded tne same points as few fragments of higher

plants,

Most of the higher plants, fruits and seeds that serve
as food for fish find their way into the river from plants and
trees bordering the river, This was also observed by Vaas
(1954) who noted that fallen fruits and leaves are food for
certain fish species and that in the flood, the leaves of
trees and shrubs may also be eaten,

Hickling(196ﬁ).observed that an important part of the
food of fish may not be derived from the water at all but
from the land when the river rises in the flood and overspreads
the flood=-plains or valleys sc that the fish has an access to

a vast store of food of all kinds.

The seasonal fluctuations in dietary composition of the
species may be probably due to actual variations in the numbers
of the various food items ih the habitat or partly due to
varying relative avallability. The feeding intensity of both
species is low during the dry season when the water level is low

and is high during the rainy season when the water level is high,
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Higher rate of empty stomachs were recorded during the course
‘ of investigation. These might be attributed to some factors ranging
from the types of nets used for capture to the condition of the fish
during capture. Munro(1367) recorded 50%¥ empty stomach for
Tilapia melanopleura in Lake Mcllwaine in East Africa, He attributed
the high percentage of empty stemach to the long hours during
which the fish have been in the g£ill nets before being removed for
examination, Arowomo(1976) noted that majority of speciemens
caught by gill netting have empty stomachs,0latunce(1977)
attributed the causes of occurrence of empty stomach to the following
reasons;
i recent digestion of the food by the fish,
ii, fish caught between their meal times,
iii, regurgitation of stomach content,
particularly when gill nets are used,
iv, [fish capture long time before they are removed,
V. scarcity of food, -
vi, Due to certain conditions, when fish do not feed at all,
as in the case of mouth brooding, fish with gonads pressing
the stomach, and sickness,
One or more of the reasons mentioned above by various workers
might have been the cause of the high occurrence of empty

stomachs during this study,

The raw data of seasonal variation in the sex ratio of btoth
species showed that it is in favour of males, Statistical
analvsis using chi-square however showed that at 5% level of
signifance, there was no significant difference between the ratio
of males to female in Q.niloticus while there was in T.zillii,
Variations in sex ratio might be due to genetic factors, seasonal

and breeding migrations and vulnerability of a particular sex to
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capture. Fagade(1378) in his studies on the biology of
T.guineemsis in Lekki Lagoon found that the sex ratio of the

population was slightly in favour of males, He also noted
that sex ratio is not static and may vary from year to year
In both species, fishes on stages I, V and Vi were
completely not sampled throughout the period of study, More
numnbers of matured females were sampled than matured males,
Absence of fishes on stages I, V and VI is attributed to the
fact that while those on stape I were too small and therefore
pass through the ﬁets'without being trapped during capture,
those on stages V and VI were in their breeding seasons. “When

nests

cichlids are breeding, they form in calm regions of water

far way from the activities of the fishermen(Burchard 19€7),
Lowe McConnell(1975) observed that cichlids appear to breed

throughout the year in eamnatorial waters,
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CHAPTER 5§

5.0 o SUMMARY _ AND _CONCLUSTON

Studies were carried out on some aspects of tﬁe'biology of

T T L T e DI

from August 1396 to July, 1697, =

The standard length of males Q,nilpticus ranged from
5.5 to 26.0 em while that of females ranged from R,6 to 2%,7cm.
The weight of the males varied between 11.0 to 392.1g while
that of females varied between 23,0 to 533g, In T,zillii, the
standard length of males ranged from 7.0 to 23,0cm while that
of females ranged from 7.0 to 21.%cm. The weight of males ranged
from 16,0 to 170,55 while that of females ranged from
13.0 to 20g, |
Majority of the samples fell within the length group of
12 - 15¢cm, The length-weight relationship showed that the
welpht of fish increased with the 1enétﬁ Sf“fiéﬁ-in theli;; o
species, The length wéight regteasion analysis showed that

both species exhibited negative allometric patterm of growth.‘-q

The fish were generaliy in good conditiecn with slight
variations during the sampling period. The species exhibited
diversity in feeding habits. They were mainly herbivorous,
Main diets were bits of higher plants and phytoplankton,

Diatems and insect parts also occurred in little quantifies;
The feeding intensity varried from season to season. The

instensity was high in the rainy season while it was low in

the dry season. A o -

Chi-square test revealed that the sex ration of Q.

‘niloticus did not deviate from the expected 1:1 ratio.
in T, zillii there were more males than females.
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 aPPENDIX |
. DATE OF SAITLRS CCLLELTITD
EONTH: AUSUBT, 1986 SPECIES: Creocrromis niloticus
Mo T oL WY SEX GC WT OF REMARKS
fosietcly
1 21,1 1.6 173,99 F II ~  Empty stomazeh
2 20,6 6.1 1€7.. F 11 -  Full stomach
310.5 5.2 13,5 F I . 6o
L 24.0 1€,0 170.2 ©  II - “ o
5 23.6 18 226,22 F  IIT 40O 1 Full stomnch
& 18,0 12,8 107.8 M II -~ Empty stomach
7 10,5 1.0 141,30 0M II - L
£o1n,7 10,1 4730 N II - 1 Full s*omsch
g 21.8 16,5 19,9 F 11 - Expty steonach
10 20.5 15.6 148.7 M 11 - o
11 19 1E.0 12804 M II - R
12 20., 5.6 uS.L M II - o
13 20,6 45.7 163.6 F 11T 3.0 % Full stomach
1 16.5 2.4 7€.9 M 1T - Emﬁty stomech
15 45,5 1L.3 108., M IT = moooom o
16 16,7 12.9 76.8 F II - no
17 12.h .7 39.9 K II - o
18 21.% 7.2 231.3 F  III 1.0 % Full stomach
19, 23.3 15,3 266.5 F 11l - Full stomzsch
20 18,y L.y 128.2 M- 1T - Empty stomach
21 .5 11,3 | 59,7 M III = % Full stomach
22 13.7 10.9 53.0 M  II -  Full stomech - .
23 5.5 12.2 BB, M IT - wo o w
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3 U7 SrX CC WT OF REMARKS
EGGE

11.8 £l: .3 F I1 - Full stomsch
132 7-:1 ¥ II - ! !

17 afp¥icktomach

-
.
—
r—
.
.
-
”
-
—
i

C: 5 "y """ . 3 I ’i =r L i

1086 prnl o te: oUreochronis nilo*icus Con'D
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MOLT:: UGUST 1686 SEFCIES: Tilapla 2i11ii

NO 7L SL  WT SEX GC UT CF IREMRRKS ) v
ECGS

28 17, he?2 112,9 M 1 - 4 Full steomech

29 20.7 43-.1 158.5 M 1XX ~ " "

3¢ 15.5 1%.0 155.8 I IT = Eripty storsch

31 19.8 1T%.hL 183,85 V¥ 1 - " "

12 16.% 15,2 12,4 F Il - " "

33 16,8 1L.6 120.7 M I - » "

3 15,2 12.1 €6.5 F I - 3 Full stomach

38 6.5 1%,C .8 M T - Empty stomach

36 1F.0 10 .¢ 772 ¥ II - 4 Full stonzch

37 17.9 1L..0 9T.1 v Tl - Empty stoxrch

3 15,4 12,0 65,6 F 11T - " "

39 15,6 1.8 S84, F IV 6.0 " "

Lo 13.8 10.6 L4€.3 F @ | - 42 Full stomach

Lt .2 11,6 52.7 F 11 - " "

h2 12, CJf L2 F II - Erpty stomach

53 1D 11.0 47.3 M II - " n

L, 18,8 dbt.b 110.0 M II - " ¥

LS 1¢.5 14.© 110.0 N 11 - " "

L6 1€6.1 12.2 75.0 F II - " "

L7 15.9 12.2 66.0 F III 2.5 " .

48 13.0 1C¢.3 L6.0O F 11 - " "

4o 12.€ 14.5 ;11.0 M IIX ~ o o

50 1&£.7 114 113.0 M 11 ~ " "

51 19.7 15.£ 139.0 M III ~ Full stomach

52 16.2 12.5 R0.3 M III =~ % Full stomach

53 1€.2 12.3 74.8 M~ II ' " "



= 65 =

PONTH: SULCUST 1986 STECIES: Tilepin 211111 Cont'H.

.y 1™ Y 4 ~ oy B Ll et 0 *r oL’
’ } d W3 PEMLRES

GhMs.E A, 126,2 M TIT - J Full stomech
€5 1F,2 12,7 73.6 F IV 5.0  Eupty stouach
C6 12,7 1.0 W15 M T1 - Full storach

€7 1..0 10,8 ®1.2 F 11 - " "

191}
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=
-
Qo
-3
£
-
-
5)
-
.
b -

n "

(O ANRN |
0
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.
e —
n
O
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—
]

O
=Y
g |
~
ad
-
-
"
-
Lot |
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"

MONTH: STPTEMIER 1986 SPECIES Crencrramis nileticus

o TL rﬁl WP SEX GC W OF REWV/RKS
HOGS

&4 LT Ve 1REL0 F I11 2.0 Full stomach

62 1.z 111 53,0 i I1 - b "

£33 RL.E e 1250 r Iv 2.¢ @ "

6L 37.7 2. 95.0 M IT 557 Pull stomnch
111 2.0 " "

ih
(911
-
I
-
wad
.Y
r-
-
)
—
Tl
L
O
|

6 1.3 41,2 65.0 M T - Eopty stovmch
F II - " Full stomach
F II7 - Empty stomach
(O 1.6 41,0 tS.0 M 1T - wo o ow

70 1.5 1L 110.0 P ITI 2,0 _ Full stomnch

71 16,6 1., 110.G P IIT - o "

Ye o Ar,1 o 1t 75,00 F o IIT - Bopty stomach
73 17.3 13,3 10Q.C H II - Full stomech

74 V7. 13,850 85,00 F O OIIT 2.5 u "
7% 17.3 3.8 dce.n v IIT - o w
Y6 17.% 14,2 110.¢ F  III - _'"   "o

77 1.6 9. 380 F II - v W

76 18,8 4z, 75,0 ¢ III - . om o

76 45.3 1 .5 Aws.0 P I - W om

80 16.0 12.9 90,0 M II -  w Jb'.”
81 7.5 12,0 7.0 B ITI . ho .. e
§2 15,7 4.6 60.0 M II -  Full stomsch
83 1£.3 12.3  75.0 M Il - " g'-.n ;j- :
8L, 11.8 2.1 35,0 W II . Frepty stom=ch
85 12.4 9.5 35,0 M III - .om . m.

86 1.7 1.9 158.0 F III 2.0  Full stomach
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MCNTE: SZriZ:ER CFA ZriCInS: Creochroris niloticus

e > - L I

NG T1 L P SEY GC  WT OF REMAPKS
TGS
87 ki 11.3  €4.0 W s S Full stomnch
S8 19.2 1Y.0 28,0 B IV 5,3 " "
B A ! LI I = " "
o i w3 106.0 r 1II - Tull stemsch
31 k. oy £6.0 M IT - Ernty storech

Full storicch

.
%)
-
-
| g
e |
T
~J)
n
-
22
e
L3
|

93 19,2 15,00 16E.0 F OITI - Frpty storrch
:;z, 1;.¢':‘ '11.2 E'?.O I" II - " "

ruvll stoun~ch

O
n
=Y
(9
.
9 )
—
-
e
A
=
5 |
-
-~
"y
s
=
b=t
no
-
\n

Q6 15, qL.C 4z28.,0 NM II - Full stom=ach

a7 e .: ‘O' 4 :: 'T.;J ¥ ;“f:' (-t*-n] "C}
o Wed T3 101.C I1 - Full stomrch
c 175 2.6 GL.0 1) 1171 - L 9

"

L
-
™
==
P
)
-
O
—y
-
]
==
]

100 17.3 12
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MORTNe 3TFTIIRER 1686 SPRCIES: Tileria 2illii
N0 N | 44 YT SEX GC ¥'T COF RE!I.PKS
FGCS
101 1€.,R 12,2° 9C,0 N 11z - Full stomach
102 17.4 13,6 110C,0 L IV - R "
1703 15,6 1.8 €5.0 F 111 2.0 FrLaty stonech
1L 13.2 10.6 6C.C D I11 - " L
105 L2 110 0.0 W T - " "
1C6 1L.5 1.2 2.0 F IV L.5 Y ¥
107 1.3 1.2 70.0 F 1II = » "
108 12,7 . 2.0 ¥ 11 - " "
109 2.7 A 6.0 FOIII - " "
110 12.D o LO.0O M Il - " "
%Y 8.t «3 1,0 } 1Tl - Full stomsach
11 17 o ant 11250 M IV - " "
193 1.7 12,0 0.0 F III - " "
1bh 14.C 0.8 61.0 M II1 - Full stomech
115 1Lk.2 11.0 61.0 N 11 - " "
116 k.7 11.5 55.0 F IV 3.5 Emoty stomach
117 .3 1.2 70.0 M IT - B Ly
118 13:0 10.0 Lh2.,0 M II - " "
119 12.7 ¢.5 3¥.0 F III = " "
120 12.2 S.3 LO.0 I ! I - o 9
129 18.8 45,2 ©3.0 M III - Full stomach
122 20.4 1¢.6 113.0 M I1I - . ®
123 18.5 1L.8 £8.0 F ITI - i "
124 16.3 12,6 63.0 M IIT - # "
125 17.2 1L.0O 16.0 M 5 - 3 Full stomach



MON

ITH: OCTCEER 1986

o B »

' SPEC

ES: Crecchrarmis niloticus

NO 5 9 Sl WT SFX GC WT O REt'ARKS
EGGS

126 157.9 1z.4 TH:C M II - Erptv stonzch
127 1€.3 12.5 £),¢ % 1I = n "

128 17.5 13.h 1091 M II - o "

126 16.1 12.h Br,3 M 1L - " "

130 15,6 12.3 7L.9 N 1T - full stom=ch
121 17.9 12.L 110.5 F 1 - Full storach
132 1°.4h 1,0 134,56 F  III 1.5 " "

123 1%, 1742 80.6 4 I1 - Y "

13, 17.5 13.9 110.2 F II - " "

135 19,0 1L.8 135,86 F T - " "

126 16,3 12,1 .0 F I - Full storach
137 18.8 "L.5 125.0 F ITI 2.0 " .

138 15.9 12.1 &0, 5 i I1 - " "

139 16,9 13.0 ¢&8.6 M 11 - 4 N1l stomach
14,0 15.2 12,4 7%:2 F III - n "

W1 17.1 13,2 96.0 M IIT - wo

W2 16.L 12:3 5l .0 M I3 | - Full stomesch
143 13.£ 10,6 LE,O0 F III 1.5 Erpty stomach
1M 16,7 12.9 84.9 IITI 1.5 " "

115 15,0 1M.L  74.9 M )i ) - Empty stomach
The 16,2 12.F 6.0 11 - " "

W7 1€.3 1.k 78.0 M Ir - " "

1L6 19.3 1Z.6 €3.5 M II - " "

14,9 20.6 1€.L. 108.1 W T - " "
150 19.1 18.4  88.3 II1 - " n

151 98.5 18.3 77.é M 1 - 3+ full stomach



B
b . B - N F- .
N K

NONTH: OCTCLER 1986 SPRECIES: Lrecchromis riloticus Con'd,

NO L L wI  SEY GC  WT CF REIARKS
S FGCS _

132 0.6 6., 112,85 F p 3 full stemach

1E3 21.b 17,0 13,5 F III - Full stomach

E, A6 a2 2.6 M 1T v

TEC 20,0 k2 83,6 M 11 {”Jf_ LI

e 22,4 17.F 130,86 P I - oo

157 18,3 5.1 BL.0  F  III - " "

158 21.8 17.5 128,00 F III 1.3 4 full s*tomnach

159 8.6 15,1 83,8 M I - 3 full stomach

160 15.1 16.0 8.5 M g L W

161 8.9 15.L 78,2 F III. - Mull stomach

162 20.1 .2 9.0 - M II1 - " "

163 9.4 1.8 ET.C I 11 - n "

16, 16.6 13.6 19.0 F III -  Empty stomach

165 19,7 1.9 '8?.9 IF ITI 1.8 " "

166 18,6 1.y 77.9 M II - " :

167 .15.0 Ab.y 77.9 0 M 11 - " "

168 19,2 15,5 8.0 N I - " "

169 17 2. 75,0 M 11 - g L

170 16.3 12.6 B80.5 M I - v "
A7t 17.6 134 1084 M I - o "o
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MOMTH: (OPLEER 1GP6 SPECIES: Til-nir »iliii

NO L SL Wwr  SEX GC  ¥T OF REMARKS
PGS

172 188 1t .8 1.0 M II - mmpty stomnach

173 18.5 1.6 12h.9 F IT - "

174 8.5 1k 125.5 F IIIH_J-Gf: oo

178 10, 1T,L uE.s M TIE - - Mmoo w

176 1.5 1,1 41h.00 M IIT = o omlew
177 17.7 3.9 1100  F 111 1.0 " "

1786 16.C 12.5 8.0 F IV L.S " "

179 19,2 4.5 126.0 F IV 6,5  om_

160 18 1,0 1ML,9 e I - L " "

181 18.5 ih.s 120,0 T Vv h.3 % full stomrch
12 19,8 G4 SL.e M T - m o

163 19,5 1.6 171,00 M IIT - * £u11 stomeeh
12, 19,7 AL.A 122.0 M 111 - FUll stoussh

Iv 6.3 Erpty stoumach
11 - + 11 stomsch

5.0 IBmpty stomach
188 18,0 12.6 £7.5 IV 3.9 + full stomach
159 1.4 12,1 T7.5 v 2.5 Tmpty stonach

I\,'! TI - " 1"

0
3.8 ¥ 1T - o

0

0

192 13.5 1C.5 43, F II - 4 full stomach
193 16,7 %0 T ¥ IT - Erptv stonach
19, 21.8 17.8 13¢.0 M T - o t

105 24,5 17.6 26,0 F III - Full stomech
196 21.% 7. 27,0 F IIIL - . " M

167 22,9 47.4 W7.5 M I - BT "



oA

pTRTH:

OnlTon

L PR )

P 1686

-T2 -

30 zi?11i Cont'd.

NO L 31 WT SEX GC  WI OF RELSFES
EGGS S

196 ?1.5 1.t 117,00 w0 11D - Full stomach

168 20.7 46.9 192.0 F  IIT 1.2 o

22 19,0 17,8 (8.5 F IV W5 tmpty sidmnch

201 2C.2 7.2 137.C F IV L.3 woooon

202 217 17,0 116,€ M I1T - s full StémRCH-

202 21,7 7.8 32,9 F Iv 3.0 Lnpty stonzch

A€ TR =T T SN B 2 * T 11 - Full stownsch

208 21,9 7.6 133,00 M LI - " 3

206 2.7 7.6 423,00 ¥ ITT - oo

0% 19,2 1n,7 ep, 00 F Iv  3.C 4 full stomsch

295 17,1 13,¢ 7, ¥ 11 - Enpty stomsch
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SPECIES: Treonabrroris niloticus

MONTH: NOVTIZER 1686
No L 3. WT SEX GC 9T COF REMARKS
202 17.3 12,5 8L.O M 11 - mupty stomach
210 16,3 4k, 41h.g P III - o
211 15T 1n.s 0 50,00 M 1I - 1 full Staﬁéébn
212 12,7l NI M II - full stommcn
212 M1E, 5 AL Lok IT - 1 full s*tomech
2L 1h.3 0.8 LA b 11 - " f
215 19.0 95,3 18%.0 P Iil n n
216 17.7 13,7 O7.C F ITI - Full stomsch
247 16,3 4.3 teL0 M 11 -~ " "
215 ¢ .5 150,00 B IIT 1.2 L
218 17,0 0L 7n.E O F 11T 2.0 Empty stom~ch
220 - <7 e L. 11,0 F 111 - " "
227 aF.H 17,4 £1.0 P I7 - 71:11 storsch
222 185,5 12,0 EB&,0 M I1 =~ % rull stomach
223 15,5 1.8 6.0 M I7 - L t
22, 19.9 18.3 1€0.0 F  II - Empty stomech
225 16.0 2.6 4.0 F  II = e
226 4.1 4.0 L6.S 0 M II - ] Wl
227 12,5 14.7 105.0  F I - % full stomach
228 14,0 4.0 110.0 F Il - g "o
229 17,5 1.7 £O,0 I II - " "
230 17.5 12,5 1M0.0 KM IT - Empty stomszch
231 18.0 13.6 110.0 P  II - oo
232 17, 1107 56.0 M IT - % full stomach
233 19,7 15,3 153.0 F ITX - Empty stom~ch
23 17.0 12,71 .90.0 M I1 - " L



- 74 =

MORTR: LCYE BLH 1C0R SprrlEs:s Oreockromis niloticus Cont'd.

NQ g5 - 3 WT EEY. &2 Wl OF REM/LEKS
2GS

235 L5 AeA ce,0 F II - Erpty stomach
29 7.7 Lt 175.0 F I1II 2.3 " "
i ’ .5 12C0 iy - ' ’
23¢ Eal oL €0,0 ! i ! - 2 full stomosch
230 20,7 16.1 178.6 F Iil = Erpty stomach
2LC 16,5 1ua.5 120.C M I1I - " "
2Lt 12.7 12.2 60,0 M 11 - # full stomach
2h2 16,3 12,6 70.0 F II - Full stom-~ch
2LW3 7.5 13,5 0.0 F III = " "
2uh 1F.0 17,1 €l .0 4 9 § - o "
2S5 17.5 126 1100 F LX) - " "
216 16,56 12,0 ¢,,9 M 1 - Full stowr~ch
2h7 16,9 12,1 87.0 M iI - rmpty stomech
2ty 1€.3 12.C 65.0 M IT - Full stomach
2L9 1L .6 11.3 £0.0 G II - " 4
290 “k.Z 1€, 50,0 M I1 - " "
251 1.7 1.6 F6.0 M II - " "
252 1.7 1143 50.0 F 28 £ - Full stomach
253 13,9 1¢,C© 30.0 M i - 1 full stomach
28L 15,9 12.9 4.2 M 11 - Full stomach
255 1.5 1. 1L3.0 M II - " 9

11 - 4+ full storach

n
g1
fap)
-
w
-
=
- e
)
-
w O
ad
~J
L
2
=




THE: EOVIIRTR 1256 SEECIES: Tilepis 2illil
i T1 " L WT SEX G- NT GF RFMARKS
vCGGS

#57 19.5 1¥,¢ 108,00 F 11 - Emptv stomach
: 178 12:8 1260 L2 j % ) - " "

: i e 1173,0 F II - ' full stomech
€5 ATl 2.5 100,0 F 171 - " "

61 17.°F 134 106.0 F 71 - merty storm=ch
262 17.5 1.4 119.0 F II - " "
62 15.5 1.0 7¢.0 M II - full stomach
264 15,2 11,8 75.0 M 11 - Enpty stomech
5 14.8 1.3 75.0 M 11 - L full stomach
i 18,7 12.2 g, .0 M I1 - Imrty stormach
‘ S 10,0 F Il - " "




MGNTH: DEBEMEER 198c SFECIES: reenc roris niloticus

NG TL 8L WT SEX GC WT CF REMLRKS-“
| A EGGS S
268 21.1 FLE 17230 F I - Erpty stomach
262 20.6 17,1 1€7.Lh F T - Full storach
270 19,6 17,1 12,0 F T I s B -

a7 2b.1 1E.E 7.0 M TI _:T'i"mﬁlwnw "o
spa 2h.0 0.4 226.2 P ITT 3.6 3 full stowesh
273 18,2 1u.0 101,45 M ITI - Empty stﬁmach
27% 10,5 1.0 k2.0 M i - " "
275 19,7 4%.1 7.3 M IT - 3 full stomach
276 21,7 R.6 1RG 8 F 1T - + full stomech
277 1.0 1.7 187 M II - Full stomrch
276 Q.5 15,0 139, N II -~ i "
270 20.% 15,4 150.C M 11 - 4 #ull stonch
260 21.0 €.C 180 M TII - b
281 16.6.12.5 7.6 M I - % "
282 18,7 .8 10€.0 M 11 - 4 full stomnch
283 46,4 2.7 766 F II Q % full stomach
28, 2.6 12,8 0.0 N II -~ oo

S 285 17.% 1..3 413.0 P IXT - - M "
266 20,5 16,2 186,85 F 11 ';" Empty ston=ch
247 12,9 15,2 152,86 N I - " "
288 19.9 1%.L 15L.00 M 11 - " "
269 19,5 48,2 152,95 F Ir - T L
260 2,5 14,6 120,.8 M IT - # fﬁll stomnach
201 5.2 1z.2 B6.5 F 1T - Enpty stomech =
292 16.5 13,0 85,9 M I - L. '__
203 16.0 12.6 773 M Ir - 4 full stomacﬁ



- 77 -

i
T

MONTE: DRCEMEER 1986  SPECIES: Creoctromis nilsiicus Cont'd

M TL <L WT  GEY WT OF . G&EMN RKS

ECGS
29 1E€.0 12.6 77 W II - - 4 full stomach
2% 18,8 17,2 £5,7  F T - Empty stomach
20¢ 17,3 t,w €9.,2 o IIX - on "
R T R S L S
¢ A 1.9 €21 P IT - W o
29¢ 1,0 11,9 €3.0 F T ; ﬁmpfy storach
300 1L.0 1C.7 kL. T T - " "
307 L.z 11,00 Je.5 M II -  Full stonach
200 18,4 7Ly 110,00 M 1T - “ + full stomach
303 16,5 17,0 110.0  F I - " "
3¢, 1€.2 n.3 0 78,2 F 11 - Erpty stamach
3L 16,0 47,3 S 6Y. 0 F It - LI
306 15,00 11,8 e F 171 - " "
307 13.5 10.5 L6.0 F III = EREEE

T . R o e . oW ar




MONTH; DECE ~ER 19&6 SYFCIES: Tilepia 211181

e TL ;1 ¥T SEA O&O WT OF RFMARKS
EGGS

IR 17,8 18,7 156.,0 F III 1.3 Full stomach

Iy 18,58 14.5 125.0 F 11l - e i

W0 .2 11 €30 K 125 S " L

MY 17,2 12,6 96.C i II - " "

3N 1. 1l{e2 125.0 I 11 - o "

i3 15,6 12.0 70.0 ¥ 1I - Erpty storech

ML 4.5 1.3 €5.0 B 1 - Full stomnch

315 15,3 12.0 75.0 F II - " -

316 19,2 1.9 14k.0 F 1II - Enpty stomezch

317 13.8 11,0 55.0 M T - " .

318 486 1L .6 110:0 o I 2.0 Full stomnch

318 B s 125.0 M 1 - v "

320 1%.2 *.9 76,0 F III 1.5 Empty steonach

321 17.4 13.4 100.0 M I - Full stomach
322 17.5 13.8& 95.0 F 111 - " "
223 17.3 13.5 100.0 ™M III - " "
32k 18.0 14,2 110.5 F I1IT - Full stomach
38 116 4 2.0 F II = " "
326 15, & 75.0 F III - " "
227 184 1hs5 105.0 F I1I 2.0 " "
328 16.c 12,5 90.0 ¥ II = Full stomach
326 15.6 12.1 75.0 M III - " "
33C¢ 15,1 11,6 63,0 M 1T - i T
331 15.5 12.7 75.2 M Iz - L "
332 11.8 9.1 38.0 F II - Empty stomach
333 1242 9.7 37.0 M TIX - " "



FOUTH: DECEIEIZR 1986 SPFCIES: Tilapia 2zillii Cont'd.

MG TL oL ¥T SEX GC wT OF REM/RKE
EGGS

234 16,1 { PP 9C.C M ITI - Full stomach
35 17 ) 110,60 W IV - L n
33 ot oC £ &2 F III - Trmpty stomach
37 12.28 0.7 €0.2 M III - Pull stonach
238 1Lh.3 11.0 60.1 M 11 - ! 2

IIT - " "

")
)
O
- )
:'.-
L]
o
-8
—
-
(o
~
=
2
=

111 - 1" "
Ty = " "

Lo
=
—
-
S |
.
N
-
~y
.
g
o
o
= =

W2 12.7 C.l 3.0 F T1I - " "
343 3.0 .1 1§ - Full stomach
3Ll 1 . TE ] 11 = " "
3L 16U ZWly 8C.5 g II - " "

L6 1Ty 12,5 106.2 M II - " .

W7 16.2 12.4 £5.72 I¥ il 1 = " "




-86 - .

MONTH: JoLUsRY 1087 SPFCIES: Creechronis niloticus

NO iL Sb WT SEL  GC Wl OF REI/ARKE
EGGS

1h1.0 1 Iv 5.6 Full stomach

ANNT
RN
-2

3LE 1<C.
32 20.0 95,5 162,00 F IiI - Enpty stomach

300 14,5 1L.T 1h0.0 P SR a——= 3 full stomach

WY 24,0 WL,0 187.8 M IIT -  Empty stomach
¥2 s 17.2 60,0 M IIT - . m o ow

am3y 21,6 4E.8 216,00 F v 5.0 ¢ o

354 1u.5 1.5 61,5 F ITT - 1 .ow '"

355 10,6 1.2 32,5 M IT - !'2_""-

3% 18,9 1h.7 WA K I . o "o

357 1L, 71,2 @ .0  F v 3.7 o) stﬁmﬁch

LA N8 11,7 2. P IIT - Fuil stomech
a5 23,0 10,7 165,00 0 III - Empty stomach
30 21, 17.7 0 1200 F 11 - 4 full stomuch

26T 2.0 9,0~ 150 - M ITT -we-om - Eipty stomach
562 »2.5 7.9 161.9 N III - - w.w
%3 pl.0 te,3 220,85  F v 3,7 "

7.6 44,.5  (L.5 F III - n
165 21.9 17.2 3.6 M TI - iowm o owo

ﬁlLB.E " 1 .;u —";iﬁ:df hf 

2.2 F IV 4.7 4 full stomsch
5.0 M ITI - Empty stanach

III - Erpty stomach

10
T
K9
-3
™D
- »
Tl o
T
»
Ly
3
5
A1
.
T
g

1.5 51,0 M III - o ow
MooTII - n o ow o

ol
~
N
-
—
s
el
A
Y
»
-
Py
—
Bt
»
O

IIT - £ full stomach

o (W]
N
o) a8
- —
L a [$a)
(S LRt
Y Y
— [E%]
L) -
O =
= =
~J W
[ -
W I
2 =

II - Empty stomach



- 81 =

MONTH: J.NU/LRY 168 SPRCIES: Orecchromis niloticus font'd.

T S
OF FENMARKS
-

W5 20,0 1.3 18,0 Ly III - # full stouwrch
7€ 15.7 ked 2.5 F III 2.5 rmpty stom-ch
7T 7.3 k.7 685 F I - ’ !

378 18.3 14,3 57 .0 i 1I - " "




- 82 -«

MONTH: JaalUSRY 1087 SPECIES: Tilapia zillii

NO L 3L wT SEX 45C  WT OF . REMARKS
- EGGS

37a CEL,E 2, FE.s M I - 0 Empty stomsceh

3IFQ 18,8 14.6 1Lt LR M 'III - Full stoms=ch

361 97,1 42,0 M0.9 F oIV led=o & full stomach

35? EE S S P 0o, 2 1 1II - £ 11 stomach

33 47,7 93,2 113.00 ¥ IIT - ofull stousch
;'35h . 1.2 7L.E M III - Empty st.mach
385 1L4.¢ 1C.7 67.2 F 11 - " "

386 1L.8 17.2  6&4.5 F 1 - " "

367 10,0 12,8 128,0 M III -

0 IO.G . €700 M IID - o o

380 17,0 11.0 LL.2  F I - " "

390 10.5 0 8,1 22,00 M 1D - nooow

391 12,1 G, Ap.EM II - " "

G2 1.5 S.0 0 28,0 W IIr—uafe,,,Faéhﬁw-nmkfguamL___

393 1.7 9.7 %.0 F IIT - " "

39h 9.5 18,3 2T.E M I1I - Fmpty stomech

2a8 21,0 47.€ 1lLb.0 M III - Full stomach

3¢6  Z0.7 6.0 112.0  F v 73877 4 full stomech
Co3C7 200 16,2 02,7 M ITI - # full stomech
398 P07 74,3 760 M IIT - Erpty stcmeach

399 16,2 14.9 76,0 M ITT - 0 "

LOC 17.0 4.2  €6.5 I - " "

ITI - Empty stcmach

F
F

02 21.0 1€.8 131.0 M III - W "
M T1IX - f 1
F

II - " "



- 83 -

MONTH: JAURY 1987 SFFCIES: Til=pia 2z111ii Cont'd,

nNe 71 SL wT SEX GC W4T CF RENAEKS

EGGS

LO8 13,5 11.1 2h.5 M II - Emvty storach

LOE 1.t 12,3 IE .6 I T - Ly "
LY?7 il 1.2 31.2 \ 11 - Erpty stomzch
poeg 15, 2.7 39,0 F ITI - o "

LOS 1zZ.S5 11.4 2740 F I1 - ” "
L1C 18.5 12,7 375 K 11 - " "

111 - 4 full stonach

Y
—
n
-

\n
=
D
-
2
T

411 1e,.%

12 1}h.2 1T - Empty stomsch

»
'
.
mn
)
L&)
.
i
e




MCNTH: FEBRU-RY

C e Bl -

SFECIEZ: Orecscchronis nilaticus

NO. 7L sL WT SEX GC WY CF REMZRKS
EGG3
L1 Z0.0 4F,0 1k2.0 F IV LS Full stomach
Ll o,n e g 163,85 R F7;1§T::::i:::ﬂmpfv stoﬁach
L1 2.0 12,9 138.5 F .Ii 'mt?“-- 1 full stomsch
Li6 21,0 46,6 457, & IIT - Erpty stomach
Li7 20,0 10,0 62,0 M IIT - " r
L8 1h.5 11,5 61.%  F 11T - L n
419 21.5 17.5 221.5 F IV FLG " "
420 18, 4,2 132.8 M 177 - 0w
21 1P, .7 bR M 11 - " "
22 4B 42,2 87,2 F Iv 3.2 3 full stomooh
W23 2.0 qh,7 4n2.000 B 1110 3.2 Full stomsch
el 2L.0 16,5 16,00 111 - Erpty stomsch
425 _22:E_ 8.7 143.0 F Ir - 4 full stomach
426 28.0 20.0 460.0 M T11 - w w7
L7 22.5 5.9 162.9 LA 111 - Empty stomach
k28 2.0 20,8 221,85 F IV L7 v o
b2% - 10,5 45,5 65.5 F  iIl - "o o
L300 22.9 47,0 13L.8 M II. - Empty storach
131 22.5 18.7 4LL.S I ITo- o
1,32 10,5 6.3 55,20 F IV &.5 1 rfull stomzch
33 22,2 19,0 7.0 i IIT  =-.. -Esply staomzch
L3k 2h.3 493 M7.5 P IIT - L
438 20.5 16.5 .0 o IIT - M "
b3 19.3 16,1 L7.6 M IIT - " b
21,5 17,7 7.4 M I1T .- % full stomach



FOMTRH: FEI+L.RY ZSPECIFE: Ore~chr-mis niloticus Cont'd.

0 Ti Si WY SEX GO VTl oF REMARKS
EGGS
L3 o S 49 .0 I I1 - Erpty stomeoch
! L 17.7 76.0 1 IT - " "
l -br-. s( 1= c‘q 19 III - :t “L 11 1 '"l"ch

Lh2 22.3 19.7 100.5 3 III - . o
L3 23.3 1%.3 Q.0 M II - . "

L5 11.5 I, L9.D M 11I1T - " !

!--L{G 1103 '-'-‘; F.?.:.! ;‘ .'.I: - L "
L7 11.¢ S R ! 111 - ¢ full stowsch
s  10.3 £.5 L& .0 M 84l § - Full stoumach

Lhe 1.5 &7 72,0 I m w

LLSC' 151“" '1101 1:.1.:‘0 F III - i "
L51 12.7  $.7 96.5 F III 2,5 " "

o

I II s " "
M A1 - Full stomach




- 86 =

ery SR LRY 1087

SFICI

e
T

Tile

vis 211141

| 8 e -1 uT SEX GC w1 OF LEVM/RKS
EGGS
LSy 21.5 17.6 &87.5 M III ~ Zmpty stomach
L 27,3 21.6 1i:3.% M 113 - "ull storrch
L6 21,4 18,0 112.9 F IV 2.9 %+ tull stamach
L7 22.0 1555 L2 M 1I1 - full stonach
W& 22.7 1F.7 111.0 ¥ III - 1 full stowach
452 25,7 6.9 T€.C M III = Expty stomach
LEC 1%, 7 €5,2 F i1 - Empty gtwach
LE1T 79,7 € .2 €£2.5 F II - " "
LE2 3.0 1¢.6 M0 M III - " "
LER 21.C 17.4 065C it 111 - " "
hi) Tn0 o0 s 2 1T - L "
Lt | 1 5 21,0 M II - o ®
LEE 7T 16,3 _.32.5 M II - " L
LET7 106.1 13.9 26.0 M II - " -
LER 15,2 L7 3.0 F I1Z - i .
ueo 2h .t 203 B6.5 M I1I - N "
L70 26,8 22.6 1L2.C M III. = tull stor&ch
L7 2.7 21.0 110.C F IV 3.% 4 full stomach
72 25.0 21«3 100.,3 M III - 4 full stomech
L73 28,7 19.9 78,2 M It - Erpty storach
L7 2.2 19,2 78.2 g I1T - " "
475 22.0 12,2 68,6 F III = " "
L75 2£.0 Vil h7 .0 F ITI - 8 "
L77 22,8 19,4 133.0 M III - Empty stomach
5 121.0 M I1I - o "



- 87 -

FONTH: FETRUEY 1087 SPICIES: Tilapia zillii Cont'd.

NC L 3L WT sSEX GC ¥Y CF - REMAPKS
ECGS

——

. Ll-?(-:" 27.C 1 6 .1 !I"Fl 1 F = I:‘r : = _:__Emptv st ClmaCh L
L& 5.8 17,3 S6.5 M I - L
o1t L, .5 102.0 M IT - " "

E}

=J

4 e M IT - Erpty stornch
LGha 2002 iC.2 65.0 F IIT - “ "
7 0

Lely i7.e 1z, I\ II - " "




- 88 -

MONTH: MARTH 1987 SPECIES: Cre cvronis niliticus
NG TL S W SuA GO WT OF _ REMARKS
ECGS -
LBS 21,9 17,2 231.2 F IT1 1.0 % full stomzch
Lig o 23,7 1,3 28F.C Pl smmese e Full stowach o

L’-E‘T 10,3 1;.'...}4. 123.2 M IT - ;rrpty ctom=ach

P ™

EQL.7 M ITI - full stomach

'3
Lne 12,7 159 53.0 M II
2

- Eepty stonech
550 13.2 104 L7.1 ¥ IT - Erpty stomech
Lot 13.0 9.8 37.3 M I " L
Lo2 13.2 10,7 L9 M 1T - " "
493 .6 11,5 62,2 M IT - " "
BOl 1.0 ty.1 127,01 IIT - n "
LOT 1p.1 41,3 g1.2 M 11 - " '
LSA 13,7 40,9 £2,0 0 M 11 -. " "

467 15,1 11,9 £8,2. M .- OT — MM

LS8 13.7 1C.6 6.8 B IIT - " o
LSS 13.0 10.2 46.5 M IT - om
SO0 tR,E z,2 0 A8 M I - Empty stonech
C5Ct 8.8 1.2 6L.3 F I e ooowm "
o 502  A0 AEST 7o v 1T LT T we s T e
| 503 13.2 10,4 47 M 11 - L "
csCy 13.0 9.6 37.3 M 11 - v "
505 13.2 1C.7  L8.1 M IT - ow e T T
506 14.6 11.5  62.2 M IT - " "
507 27,2 16.& 230.0 F  III .2.5 Full stomach
SCR 23,0 8.2 266.0 F III - L "

509 16.0 1L.1 127.0 M II - " "



- 86 -

MONTH: M/ RCH 1987 SPECIES: Creochroris niloticus Conttd.

IO TL SL uT SZX GC WT CF FEI'/RKS
EGGS

510 1.1 1.3 K9,2 M III - ¢ frll stomech

S11 3,7 10,5 £3.0 i 15 - " "

:‘1( i _1.1 Vg E 6?"I.2 E’ II - E:'p*y STCI::.‘.}C:";

C':? '-o‘ "J].L {‘?n:i E'- III kcd n "

S1h 13.7 1C.6 LE .S i II - . "

<16 13,0 1C.2 LO.8 M 11 - " .
§16 12.0 6,& 7.3 M II = " "

524 14.0- 10,8 £1.2 F ITI - Full stomach

525 1h.0 17,& L9.6 M I1 — . "

€26 4Ty 1.1 Fe,7 N 11 = 3 full stomach

F27 15.2 14,9 63,0 M 11 - . "

528 18.2 11.9 61.1 F III 1.0 Empty stomach
1 "

i
—

-
1




- 00 =

MONTH: FARCH 1987 SPECIES: Tilepis 2111id

N E - SL wWT SEX GC

VT OF

EGGS

REM/RKS

6200 49, 19,2 138,58 M 111

._:\I- l". "..C‘} :,r'(" ! 11:
€32 1t 11 ¢ 7h.C It II
€23 16,0 ihe? 125, Mo III

€3 16,0 12,k 8.0 F II1

€35 12,8 G0 W1, M i1
CIF h.6 171,13 £, F 11

6537 1Lk.% 11.3 51.3 M 11

£33 18,2 1.9 59,5 I 11
£30 18.¢ 7 2.0 11
) .2 (.9 6C F III

Sh1 1.3 11.1 £3.3 M ITI

Cha. 13,5 10.% Lkh.A M-— IX.

T3 3.7 10.5 Ll N 1
sul 13.C 10,0 L1.5 M iy ¢
gL 13,5 104 6.3 F II
CLE 19,7 5.6 130.0 N III
6.3 M III

\n
e
~J
—
L
.
o
—
o
(e

12€ .2 M IIT

n
=
L4} ]
-
D
-

I
s
—
L

Eng 16.3 12.7 78.6 F 112
1.5 M T3

(B2
n

)
e |

!
B8
o
-

)

't

3 51.2 II

n
\n
-—
-—
-

O
="
> ]
-

€2 1.0 1C.E 43,6 II

=

II

=

553 1S.Lh 12.1 59,7
68h 15,2 11.2 63,4 M 11

n

Fmpiy st-mach

2 £.11 stomech
Erpty stomach
full stenach
0 Emnty stonach
" 1]
" "
" "
" "
n it
O L1 1"
n "
n "
" L]
" 11
" i
Full stom=ch
" "
4 fyull stomach
{:’ 1 b
" 1]
n "
" "
4 full stomach
4 full stomach



- 91 =

MONTH: M/RCH 1SL7 SPECIES: Tilapia 2zillii Cont'd.
C L &l VT SEX GC ¥T CTF REMARKS
EGGS
RES 1£.3 11.9 €1.1 F IITI 1.( 4 full s*cmach
B i U4 53:3 I I3T - L Ly
57 13, L o L3.9 i Il - Erpty stomach
Pz _".( 1' ."‘:‘ I.L .O I‘ :I - H "
559 13.3 10.5 1.7 M II - " »
€60 13.6 17.F L. F 11 - " "
EE1 13.5 1C.b hé .3 F II - " "




- 92 -

SPRCIES: Oreochroamis niloricus

Ll gl Sl i SER GC VT GF REFARY S
. EGGS L

£e2 24,31 z1.00 28101 F IV 3.8 Empty stenach
£EY 22,20 .7 252,00 M 11 - e
ISR 5.8 207,00 B If < fﬁriu "

€A% 1.5 45,5 69,7 M III - . om oem

RES 19,7 1L 1155 F 11 - ¢+ full stomach
567 L. 11.5 0 61.1 M II - Empty stomach
HEeR 18,0 11.3 6£2.0 M I1 - 4 full st-om-ch
€68 1.6 12,0 B3 M 1T - i full stamach
570 2€.,0 20.5 279.2 F IV &,0 Ernty stomsch
E7ro21.1 17,5 2e0 8 M 1T - ! full stomeeh
B7e 2T e .G 248,00 M 17 - Enpty stomech
573 20.5 13,8 1£7.49 M ITZ - ®wo.»
7, 19.0 1. A15.5  F 11T - Afull stomach
575 1h.0 11,00 5.6 W 11 - Empty stomach
576 1h.S 12.9 .6"' 0 | vl 11 - 4 {full stomach
B77 1E.A 12.2 1., M TI - 4 full stomach
BETC #7107 .3 1sh.s M 11Tl . W
579 22.% T 117.20 M 111 - Full stommch.
55C 20,2 5.y 136.0 M 1T - 2 full stomach
587 18,5 14.0 121.0 M I1T - " noo
cE2 18,8 15,3 139.3 M II - Full stomach
583 17 13y 102.7 F III 3.0 Empty stomaeh
5L 21.2 16.2 171.9 ¥ IIT - ! wo
585 17.5 13.2 100.7 F IIT 2.3 " "
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MONTE: LPRIL, 1987 SPECIES: Tilopi- 211111

0 REN.-RKS

576 1¢, 1L.5 131,26 . ¥ 1IIl = Full stomach
£87 2.7 1.3 17hst M III - » "

Bls 20,1 18.0 132.Cc M 1I. - - + full stomach
&0 12,1 1:.6 117.0 M III - " "

580 15,20 1L.2 133.2 M 11 - # tull stonech

£91 164, 12.4 100.,7 F  III 3.0 g "
5C7 1.7 1.2 16,9 M OIII - " "

202 15,5 11.2 98.7 F IIT 2.3 Full s*.uach

SoL4 17.1 12,0 132.0 N I - E-pty stomach
505 175 12.7 12,0 F II1 3.5 . 2
5¢6 17.00 1.9 184,.6 M II1 = " "
507 17,1 1.5 12L.T7 M I - " "
gag 17.2 12,2 120,0 ¥ 1II = " "
8¢ 1.7 ‘1.0 101.2 M II - " "
60C 17,7 2.0 6L, F III 3.0 " "
€01 12.3 1.0 59.4 F III 1.5 N "

€02 ~ P 7C 16,5 I 1z - M ’

AC3 21,2 16,7 19%.F M ITI - " "
ech 2z2.7 17.4 177.5 M III - Full stomach
A0E 2C.2 5.4 13€E.0 M II = 1 full stom=ch

606 1.5 1h.0 121.0 III - Erpty stcmach
D7 19,2 15.3 139.3
606 7.4 13.4 102.7

6CS 21.2 16.2 171.9 M i - Empty stomach

]x =

i+ RS " "
ITI - 4 full stomach

o

€10 17.5 13.2 100.7 F IIT 2.4 " "
€11 19.1 15.1 135.0 N IT - s "
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NOMTH: /PRIL, 1987 SPECIES: Tilepia zillii Cont'd.

NG TL SiL WT SEX GC Wl CF RENARKS
EGGS

612 19,6 15,7 12.¢0  F IITI 3.0 3 full stomech

S 613 10,0 1L.9 15F.6 MooIEETSsmsa o w e
61l 1¢.1 ql.8 126,7 I 7 - " "
61 10,3 .2 122.0 I, IIT - " "
616 1€.7 12.0 103.0 W 1T - Enpty sirmnch
£17 15,7 12.0 €7,5 F  I1IT 5.0 " "
616 1L.3 11.0 €1, F  IIl 1.5 " n

16 16.F 9,0 "29137 M 11 - Empty stomach




MOMNTH: MiY, 190

- 95 -

SPECIES:

Craochrorcis niliticus

no .TL SL Wl SEX GC H?nOF PEMNARRS
aals s

520 27.5 2. L3G.2 M 11 - Evpty stomech
€21 30,0 2h.0 569.1 I "-.7'_%1?:;:::;:':_":'::‘::::-‘..: o ) . "
622 31,0 2L 857.9 M II T e
623 F.3 L.t 138.2 F IT - " .

62l 2R.SC iB.6 0 2L0.LE F II - full stomnch
625 17,0 12.%  Qh.?7 F iIT - Frpty &torach
626 10,0 13,0 ~5.5 M I1 - 4 full‘;tomach
€27 1L.5 11.5 Wl W6 I TI - " "
628 17.0 13.0  F7.0 N II - L
€29 1L.5 1.0 fh.G M II - Broty stomach
OO 12,0 9. 2%.€ F 11 - n "

£31 27.¢ 21.3 L3.0 M 1I - % full stomach
622 30,2 5.0 5%2.,0 ¥ I - oW oW
£33 20,0 26,0 50B,7 M II - "o
52 20,3 1).5 {MZ.O F 1T - Full stomach
£38 22,9 19,6 2L0.5 F T - 4 full stemach
£36 16.5 12.% ab .7 F 17T - Empty stomach
637 1€.0 13.0 65.5 F Il - 7 full stomach
638 15.0 11.6  LE.O F II - Enpty stomach
639 19,0 15,0 87,0 M II - 4 full stomach
&0 5.6 11,2 c2.0 M T - Erpty struach
€41 11.5 9.2 29.0 F T - oo
€42 21,1 16.6 173.¢ T Ir - " "
643 20.0 16.1 167 F T - Full stomach
el 19.5 15,2 137.9 F II - B L



MONTH: MAY, 19¢

- O

SPECIES:

Oreochroniis niloticus Cont'd.

RO TL Sl L) 4 SEY. GC wT OF REM.RKS
EGGS

ens aL.Cc 1E.C 170.2 M II - Full stomach
ELE 212,¢€ o8 226,2 F III - 4 full stoaech
BLT7 18.0 12,8 107.8 D i Erpty stomzch
SLE 1¢.7 Te2 1h1.5 M IT - " "
€49 2¢.1 1€.2 1U9.C 1 II - 4 full stamach
FEQO 21.7 17.6 10,2 F I - Eirpty stomach
€Ext 2C.E 1.6 1hQ.7 M 11 - " "
652 %0 15.1 13R.5 M 1I - 9 .

653 20, 1.6 1Lh9.4 M 17 - " ¥
€8l 30,2 1,9 15,0 M ITT 2.1 b "

FO5 16,5 2.4 7€ .9 M 1/ - 2 .
€56 17.7 1.6 108, M I1ITI - % full stomach
é57. 16,7 12,9 .76.8. F _I1I = " "
656 12. CeT 3949 M 11 - ¥ .
659 17, .2 112,29 M III - " "
fEC 2C.7 17.2 16C.2 ) I1I1 - " "
661 19.¢ g 165.¢ 4 1I - Eapty stomach
662 12.8 12.4 1583.5 M II - Full stomach
€63 192.5 15.2 1824 F I - " "




- MONTH: NiY, 1987 SPECIES: Tilspia =illii

O TL L WT  SEX GO WY OF . REMAIKS
o EGGE
el . 2.5 LVE.3 b I1T - Erpty stonmach
f6s pr.z 47.h 223,90 F 0 III 3.0 " "
F66 2205 7.7 207.3 N IIT = 3 full stomsch
€7 20,7 tALo 1T),.,9 F i1 2,5 Lrpty sterzch
GES 22,0 17,2 23F.R F IV 5,2 n "
60 23,0 1°.¢ 231.1 % ITI - neooow
670 16.0 15,0 16,1 F III 1,7 " "
671 21 1TLe D1t F IV 8.6 " ¥
€72 12,0 13,8 437,58 F 0 I1I 0 - " "
€73 L. 1.6 58,3 F O IIT - L.
E7L 1L, 11 W€ SN F Iz - " "
675 12.5 11,0 £2,9  F S G- t n
€76 13.5 12.0 9L.0 ¥ I - woo
£77 20,0 3.0 'ubo.; M III - 4 rull s tennch
E7¢ o0.L ihu3 224.5 B III 2.6 " "
670 cp.r 4707 230.0 K T11 - 3 full stomach
68O 23,5 19,6 232,06 M IIT - 0 "
—oeee S84 18,Y 18,5 152,00 B III 2.5 n i
G2 22.5 16.0 240,00 F Iv 5.2 " "
683 19,0 19,0 16,4 F  III 1.2 4 "
63, 21.7 0.0 220.0 F IV A.5 f "
FOE 19,0 13,8 137,85 F TIT - fu11 stomach
64 1. 1%.6  ER,Y R TITI - r h
687 1.7 11.2 66,05 F H - Empty stomach
668 12,5 11.0 53,7 F Ii - " h



= Of e

MONTH: M.Y, 1667 SPECIES: Tilapia 21111i Cont'd.

N TL SL WT SEX GC WT OF REM/RKS
EGGS

€9 13.5 12,0 94,6 F IT - Empty stomach
£8C 1%,2 14,6 120,7 M Il 4 full stomach
F< . 1 €h,5 F 1X . Erpty stomach
(G2 1 12,9 gc.0 WM 1X - " "

£G2 1€, 12 .€ o Y M 1 | - “ full stomach
€2l 17,9 .0 97.1 0 1§ ] - Empty stomach
€95 154 12.0 65,6 F 11 - " "

£06 15,0 1.8 =41 F IV 6,0 " "

697 13.8 10,6 1fF.3 F 1 - 3 full stomach
6ee 1.2 y e 2.7 F II - trpty stomach
60 i o6 hi .2 F T1 - " "

/CC b, 11,0 L7.3 A TI ~ 1 "

701 2C. 150 110,292 ] III - » o

792 19.7 15,2 11,2 g 11 - e "

703 16.53 12.5 75.2 F I1 - " Y

70L 1F.C 12.4 €F .2 F III - " "

708 1l 1.5 St & F II - " #

706 17,7 10,3 Lé.2 F IT1I - " "

7C7 1€ 14,7 M6 M 111 - Empty stomoch
708 19,5 15,6 162.0 F III - Full stcmach
70¢  1bhdy 11,2 £3+2 M 1T - .. n

710 8.7 14.8 128.2 F IV L.3 " "

711 27.3 13.7 cE.L N Rl | - Full stemach




- G9 -

MONTH: JUXKE, 1957  ZPECIES: Creochrcris niloticus

NO TL ‘SL wT SEX GC %I CP REM/RKE
EGGE

T12 3077 22.5 U320 M Ir - Erpty stomach
713 27.% 2%.4 §93.0 F II - " "

71k 2.1 k.2 S560.0 I’ I - " .

715 17.5 12,9 10.0 r II - " W

716 24,0 18, 235.C F I - + full stomsch
717 165 126 100.0 F II - Erptv stemnach
e PO (A 13.0 €5£.,58 P 11 - + full stomech
71 10 19050 50.C F II - a #

720 17.2 12.2 67 .0 M I1 - " "

721 13,5 10,0 .0 M Tl - Frpty stomach
722 1.0 9.4 29,5 F I1 - L '

723 3C.0 22.5 L2F.% M 11 - ! full stomnch
724 29.5 2%. ntoL.5 M I1 - & "

725 28,0 20,0 501.6 M 1T - ® o

72€ 0.3 14.5 139.0 F g & - Full s*omach
727 23.% 1.4 238.6 F I1 - 4 full stomach
726 1€, 12.4 a3, F II - Erpty stomach
729 15,5 12.5 £3.2 F I1 - s full stomech
730 14.5 11.1 43.2 F 11 - Empty steomach
721 18.5 4.5 83,9 M 11 - 4 full stomach
732 1%, 1C.  60.0 M S S Erpty stomach
733 11. o6 2.0 F II - " *

T3h 20.7 1€.1 172.5 F 3 - I "

735 19.0 14.86 135.0 F I - Full stomach
736 20.8 16,1 170.0 F Il - " n

737 19.0 4.8 136.0 F II - ¥ n



- 100 =

SFECIES: Creochronris niloticus Cont'd.

WT SFEX GC WT OF EEMAFKS
EGGS
w3 M III - Tull stomach
«5 F IIl - + full =tomach
2 I II - Emdty stomach
Mr1.6 N 11 - " "

I - 4 1ull stomach

11 - Full ~tc¢m=ch

-
w
o
=z - =




1C1

LOKTHE: JUIE, 1967 SPECIES: Tilepir 211111
NG Tl o | WT SEX GT WT O iU RKES
EGGS
7T 20, £Zed LTE.0 : | b ¢ - Empty ston~ch
S 1C.5 7.5 22(.S 3 171 34 L "
2 e i I e 226 k) TET == 3} AT menh
e —-—c o ! [ & A ) -, i - b 51\31
b 22 45 ak £ Wl M 11T - Emptv stoniach
.'"] ) ".' I'— 'J..r, :'T 3 r " n
752 i Jdi 233,F F IV 5. " "
753 19,5 1L«5 158K.1 F IITI 2.C " ”
:’t.}]‘ 21. J 1;05 21{¢:-\ F IY glf * "
75% o 133 137 13 I11 - L L
7E€ 14 11.1 7.5 F I'T - Empty stomach
787 1L 17:5 0 F 17 - Lmptvy ctom=ch
"E-'- 1._’.",‘ .t E""'.? F II - n B
7220 413, 59 E Q3.0 F 11 @ 1 '
700 28,'. 22,5 L6L.2 8 11 - ¢ Tull stomach
71 21.9 17, 221 ,9 F IIT 3.0 " \
762 22.4 17.C 22t .06 M I11 - it .
Ly o L ~ ™ ~ "y “3 k] sy o " ;1.
i"? s B an e 37wl B d dL - '
1
= 1
7€) A 1.0 160, ] F II1T 3.2 i T
778 2z, .5 235, F IV €.C " ' a
A A 1}, .5 153 .0 P 11X 3,0 1" TR
TET 21.2 1785 218.,F F IV 9.2 # i
TEE et 171 7.5 F i &) - Full stomach
TES Lh.E 11.1 3.5 r I1I - Y L
F-‘?'l)(‘: 1!'..“2 '1:..3 F‘F .3 F II - ti n
71 12.€ 1.5 3.0 F I1 - L " -
772 13, 11.5 Ol o1 F II - " #
T3 177 .Y 120.0 F II - Full stomach
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MONTHe JULY, 15687  SPECIES: Oreachicnis niloticus

NC TI. SL WT SEX GT \'T OF R¥M,DKS

ECGS

774 2C¢.5 1.1 173.0 F IT - Farty storsach
Tis 20,17 18,8 167.0 F - Full stomach
77 94 Th7T 137.0 F I1 - " ¢
TI7T 225 15,8 160,F I’ 11 - » '
77 1507 17, A L F IIT et 2 full storech
778 A7.5 13.3 107.2 M s Q™ Enpty stomech
760 1¢,0 .S 1Le.B M 31 - " e
781 19.2 Th.7 M 17 - J full E:t:‘!mrch
L al, of] 1hY.N ¥ 41 | - Empty stor=ch
763 15, s, M II - " woT
Toh S 1.5 132.0 M IT = . "
7068 19,9 48,1 L0 N 11 - . "

€ 20,4 1%, 1€3.0 F IT 3. ¢ full stomsach
787 165 10,9 76.3 M i " E
788 18,7 12,7 178,494 N I - - .
73¢ 1,2 12.4 4.9 F II ~ + full stomach
70( T 52 Lc.C ¥ 11 - P "
7091 21,5 17.7 22€,0 F 1III 1.5 Full stamach
792 21.3 17.5 26£.0 : ITI - " "
7©3 17. 13.9 128.06 V¥ 1T - Empty stomezch
794 14.C iC.B 59,7 | II7 - 4+ full stomach
738 13.2 100 53.0 1 II - Full stomach
796 1E, 11 € £GQ.2 M k5 - v "
767 1.5 11.3 €h.3 F < R " "
79 13.5 1T.4L L7.0 M II - " R
796 12.© 10,1 3.9 M 11 - 5 "
geo 12.¢ 9,3 LO.1 K I1 - Full stomach
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MNTHs JULY, 19C7 SFECIEE: Tilapi» =illii

MO TL SL wT SEX GC ¥WT OF RFF/FYS
EGGC

E0T 1V e3 W7 T8 P Il - 3 full stomach

’(: 20,2 18,0 1r?'rﬁ I YT = " "

ALY 17,2 “h.,§ F€C.C IT - Enpty st-mach

Ell 1243 15,2 15C.9 I - i "

6CE 0.0 W8 12,0 F 1T - S

BT the' 199 AE,0 F 1 - } full stomach

£ vall 12, G240 N T - Empty stococh
Gt 21 70,0 A 11 - ! 1:11 st oamoch
E1C T 1.8 1000 M II - Erpty st 'msch
1M1 1k, £ €8.,4 F 16 " "
12 hed 17,3 AL 4 F IV o M
#13 13,1 17,1 L7.C F 11 - i full stomach
B 13.: g R €20 F II - L LS

H1E 13,5 90,1 Lh.2 F 1T - Full stomach

B0 10,3 Mn.C 956 ) I - i ¥
B17 19,7 b 1.2 M I - " "t

£ 19,6 11,6 73.5 F 1 | - Full stomach

519 19,4 11,8 £2.E £ I¥T 3.2 Full stomach

820 2.5 11,5 L1.2 3 Y * " "
829 17,14 14,0 1M.,2 M III - ' L
B22 P2 5.0 12,8 M T - " 1
€22 4C€.2 15,1 132 .( M III - n "

12,6 75,6 ¥ III - % full stomach
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MONTH: JULY, 1487

- 104 i

SPECIES:

Tve 1L a1 v sy as i oor KED 'FF S
BEGGE

G227 1Y, o 753 i IV F,2 Erptv steorsen

-: _—J' g . - 0 o' j: - }'“ j: f’:* ":."3}.
28 3 E5 7 7 -

S .f: n-" ar. : :. - Pu]- .)t §

*31 e 0 1 £65.C b 11 - t

22 1.7 %Y.k vl ! ) - full ston-ch

. —— s . = e e —
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LENGTH AND WEIGHET MEASUREMENTS (F Creochromis niloticus and Tilapia 2zil1l1ii

FISH SP-CIES SEX NUTHEH FININUY I X IMUM MEAN STANDARD
EXAMIHED + SD DEVIATION
Creochromis
niloticus Standard M 25l 6.5 26.0 13.9+ 3.17
Length
(cm) F 195 E.6 25.7 1l Ta 3.5
._..mmeﬁ mr. M\.MJ...T 44 0 .mum.vw.d ‘._._w-ﬂ“ @.N.OM:
(gm) .
m.l A\:qn.‘-l.. M \J-ﬂa mmulo A\\Wc ..‘I .Nuomm
Tilepia
Nmﬂ_mm Standard M 219 7 .0 23.0 .._.w.m.“-.*l 799
Length
(cm) F 160 Q.0 21.6 13.2+ 2.53
veieht ¥ 219 16.0 LC0.5 107 .94+ 8.69
(gm)




NONTHLY MEAN CCKRDITION FACTOR CF MALE

~ 106 =

" AEFENDIX 3

Creochromis niloticus

TOTAL COUNDITION FACTOR
FISH
EXAMINED  RALGE MEAN STAKDARD
’ DEVIATION
AUGUST 1966 17 3.60-1;,57 4.03 0.22
SEPTEMEER " 19 3.04- .85 L.2) 0:27
CCTUEER " 23 2.13-5,85 3.16 1.0
NCVEMi BR " 29 2.21=Lé.0 2.7 0.3%
DECH.LER " 20 I07=h 2 2,76 0. 21
JARUMRY an7 15 2.31=l.62 3.3 0.70
FRUHURY " 21 1.01=£ .20 2.76 ?2.25
MARCH " 26 3.30=0 .68 L .0S O.34
£FRIL " 18 2.22=6,82 L3 0.93
NAY " 26 2.57= 61 La12 0.5
JUNE " 17 2.75=-6,27 L.27 0.92
JULY " 17 3.07=-5.15 L4.35 0.82
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AFFENDIX

MONTHLY MEAN CONDITION FACTOR Or FEMALE

Creochromis niloticus

TCT AL
rISH

CONDITICH FACICR

EXANINED RARGE FEAN  STAMLARD

DEVI/TION
- AUGUST 1956 10 3.63-,4.82 L.07 J.139
SEFTENEER " 21 3.51=.64 4.28 0.38
CCTOLYR m 17 1.2h-h.96 13,39 1.00
WUVEMBER " 19 3.30-4.59 3.94 0.3
DECENME BR L 21 2,96l .76 3.7 007
JALUARY 1@3? 16 . 2.11-4 .67 3,50 0.85
"EBRUARY ‘ 20 1.27=7.86 .03 1.81
M ARCH 19 36-h.BS .09 0.3
APRIL X 6 1.12-4.37 L.16 1.kl
MEY " 16 2.68-4.93 L.19 0. B0
JUNE " 18 3.15-6.C5 .19 0.35
JULY n 10 3.88-5.00 1;.35 011
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APPENDIX 5
MONTHLY MEAN CONDITION FACTOR CF MALE
Tilapia z1l1ii

TOCTAL CCONDITICHK FACTCR
FISH
EXAFINED RANGE FEAN STANDARD

LEVIATION

AUGUET 1666 21 3.32-L.61 3.82 0.29
SEPTEMEER " 18 2.47-5.30 L.34 0.869
CCTCEER " 17 2.10=4.27 3.32 0.£1
KCVED EER “ Iy e3=£.91 .67 0.35
DECEMEER " 26 3.67<L .26 ).3) 0. 35
JANUALRY 1987 22 1.46=-5.08 2,16 1.02
FEERUARY " 21 Ce75=2.11 1438 0,30
MARCH " 2l 2.36-5.06 .02 0.36
AFRIL " 2l 2.97=7.60 L.57 4:27
MrY " 16 3.12=4.45 3.86 0.51
JUNE " 6 3.37=L .45 L.10 0.19

JULY . " 20 3.46-5.24 L.26 0.3l
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APFENDIX 6

s T

MCNTHLY KEgl CORDITICN FACTOR CF FEMALE

Tilapia zillii

TOTAL CONDITION FACTOR
o oeh ONDI]
EX:FINED  RANGE  MEAN STANDARD
DEV1ATION -
AUGUST 1986 12 3.29-4.33 23.67  0.28
SEFTEVRER " 7 2.89-0.19 '3.69 044
GCTCEER n 20 2.02-L.0  3.60  0.53
NOVE'LER ' 6 3,20-L,80  L.37 0.5k
DECENETR v a0, 3.ub-bL.6Y L.03  0.37
JANUARY 1957 12 1.6=5.8  3.16  1.L1
FELRUARY 1 10 0.6L=1.93 1.2 .36
MARCH " g 3.66-4.6 3.05 .32
AFRIL " 10 2.90-6.8) 5.53  1.6L
MLY " 32 3.2G-E.47 L.35  0.56
JUKE . 21 3.18-6.18 L.7h  C.8&9
JULY w2 .46-5.2)  3.88  1.12




