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Survival Rates of Lates niloticus in Lake Victoria 

Andrew Atonga Asila 
Kisumu Laboratory KMFRI, 

P.O. Box 1881, Kisumu 

ABSTRACT 

Survival rates of Lates niloticus were adduced from length derived age specific lifetables. Nature 
of the populations were inferred from calculated parameters. Unstable populations were to be 
observed between 1989 and 1992, which would subsequently lead to decreased catches between 
1 990 and 1994. 

Introduction 

Ricker (1978) defined the survival rate 
as Ihe number of fish alive after a specific 
time interval divided by the initial number, 
usually taken on a yearly basis. The author 
gives methods for the derivation of survival 
rates when the number of age groups for 
the adult fish are not known. It is further 
suggested that the catch curve presents the 
most precise estimate. Pitcher and Hart 
(1982) proposed the analysis of survival 
rates from life tables which allowed forthe 
determination of other population 
parameters along with survival rates. 

Robson and Spangler (1978) reviewed 
the methods in existence forthe estimation 

of mortality, population abundance and 
proposed the adoption of estimates derived 
from fully efficient and general methods, 
as being more robust than less refined 
alternate methods. 

This study aims at estimating the 
survival rates ofh tes  niloticus and related 
population parameters, from the basis of 
age specific life tables and as anapplication, 
derives the estimates of biomass and 
respective catch for related years. 

The basic assumptions underlying the 
estimates of survival rates in this study are: 

(i) length frequency distributions in the 
samples reflect the population 
distributions notwithstanding the 



selcctivity of  the gcar used in 
exploitation. 

(ii) purported biannual recruitment into 
the fishery does not affect the fishery 
independenrly (uniquely) to alter thc 
population struclurc. 

(iii) population struclurc in the sludy arca 
exhibit similar charactcristics to 
facilitate pooling of data. 

(iv) e m i g r a t i o n  i s  b a l a n c c d  by 
immigration at any particular year of 
consideration. 

where v = 5.56 km hr-I, A =surface areaof 
the Kenyan waters and a = the swept area 

t = 0.5 hr 
H = 8.5 x 10-3km 

Where t = time taken to trawl and H = thc 
el'fective headrop length 
Every calendar year had its own R.F. 
determined independently (Tablc 1). 
Cohorts were removed from the table in 

Table 1 : Raising factor for trawl survey data for Lates 
n~lotfcus 

Methods 

2.1 Study Area 

- - -  ~ - -  

years Kenya Waters Lake Victoria 

1978 652.4 8066.58 
1979 823.05 101 75.86 
1980 1403.15 171 75.86 
1981 1909.20 23604 6 7  
1982 6470.07 

The study area constituted the Kenya 79993.60 
1983 6850.66 84699.11 

watersofLake Victoria, with amqjonty of 1984 14557.66 1 79985.60 

samplesdrawn regularly from t h e - ~ ~ a i z a  iiiz 8033.04 99317.59 
17919.86 221554.62 

Gulfduring 1990 and 1991. Samples were 1987 19413.18 24001 7.52 
taken at renular samolinr! stations a1 1988 15528.17 191984.64 - ., 
different points on the Kenya walcrs. 1989 5416.80 66971.39 

1990 83 18.66 1 02848 9 1 
(Fig. 1). 1991 12259.08 151 566.82 

2.2 Collection of Dciru 

Trawl surveys were conducted using 
the vessels at the Institute (1 8 m long) and 
a Granton trawl net of 60 mm codend, 
lined on the outside with 2.5 rn length 
mosquito net. Length frequency data Sor 
Latesniloticus wasobtained from the trawl 
samples. Using the growth parameters from 
Asila and Ogan (1988). the frequency 
tables were convened into age groups for 
trawl survey data Srom 1978 to 1991. 
Raising factors were derived from the 
number of hauls and the total area of thc 
Kenya waters of Lake Victoria. cslirnatcd 
at 5500 krn2 thus: 
Raising factor (R.F.) = A / ( a * no. of 
hauls) 

A = 5500 km2 
a = v.t.H km2 

osdcr to dcrive thc suntival rates by agc 
groups. Usingdcrived mcansurvival ratcs, 
thc strcngth of ihc cohorts were determined 
back to 1971 and projected forward to 
2000. Using the mean exploitation rate by 
age group derived by Asila (1988) from 
VPA, numbers caught by age groups were 
derived and subsequently the biomass 
available in every year. Net reproductive 
ralc Ro was derived to determine the years 
which would give strong year classes. The 
number of eggs spawned were derived 
from the fecundity at age, sex ratio and 
pcrcenlage maturity of adults at age data 
(Table 3). Running averages were 
calculated over  the cohor ts  before 
dctcrmining Ihc biomass and thc estimated 
catch. 



Fig. 1. Length-frequency distribution of Lates niloticusfrom trawl surveys, 1979-1980 in the Nyanza Gulf, 
Lake Victoria 
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Results 

The catch of Lutes niloricus by age 
from trawl surveys is presented in Table 2. 
Mean survival rates for Lutes niloticus are 
estimated at 0.4f0.2 [0.2,0.6]. Table IV 
gives survival rates between age groups. 
The best year classes were observed 
between 1980- 1984 and 1988-1989. The 
net reproductive rates were high in 1979, 
1980 and 198 1 as well as 1986 and 1987, 
and lowest between 1989 and 1990. The 
lowest mean generation time (3.28) is 
supposed to come in the 1992 age group. 
The highest mean gcneration time (6.00) 
was observed in 1984. 

Lutes niloticus had a stable population 

(The survival rates of Nile perch are 
presented in Table 4 = 1.0) between 1984 
and 1988, and shall get a relatively unstable 
population between 1989 and 1992 (Table 
5) .  

Discussion 

Estimates of survival rates are 
comparable with rates given in literature 
(Braun, 1978; Asila and Ogari, 1988). 
Strong year classes between 1980and 1984 
resulted into good catches of Lutes niloticur 
bctween 1984 and 1989 (Table 5),  which 
is a cumulative effect of high net 
reproductive rate in 1979 and 1983. 

The low net reproductive rate between 
1989 and 1992 could be a direct result of 

Table 2: Catch of Lates niloticus by age group from trawl surveys (in numbers) 

1 2 3 4 5 6 7 

1978 8296.78 3155.65 322.1 1 68.96 16.18 2.00 2.00 
1979 19895.94 2821.46 506.21 101.56 13.74 9.00 7.00 
1980 5669.40 1588.08 462.85 123.49 17.36 4.28 5.00 
1981 9320.62 3256.91 1501.53 184.71 58.86 10.88 4.00 
1982 904.23 495.22 322.52 41.51 10.42 3.00 2.00 
1983 830.44 134.29 72.02 9.93 8.72 1.18 3.00 
1984 9783.67 391.56 143.09 54.83 9.05 4.06 2.67 
1985 19010.10 648.84 214.16 44.90 8.00 8.00 3.00 
1986 1073.76 170.53 111.92 29.79 3.00 4.00 2.00 
1987 1082.66 357.75 236.57 54.91 12.18 6.76 6.00 
1988 2977.72 390.21 109.21 15.87 1.00 3.00 4.00 
1989 2400.60 671.44 61.03 12.93 3.44 2.56 1.28 
1990 7973.53 921.94 79.60 15.06 3.87 2.94 2.00 
1991 2754.96 636.70 51.34 14.00 2.00 2.00 2.00 

Table 3: Sex ratio, fecundity and percentage maturity of Lares niloficus in Lake Victoria 

Age group No.of eggs Sex ratio Percentage 
per females 

females Maturity 



Table 4: Survival rates of Lates niloticus 

Age groups 

0- 1 
1-2 
2 3  
3 4  
4-5 
5-6 
6-7 

Mean rates 

5.0123 x lo8 
0.303 
0.236 
0.288 
0.284 
0.464 
1.276 

Table 5: Population Characteristics of Nile perch 1978 - 1996 

A = Period F = Estimated biomass ( x 104 metric tonnes). 
B = Net Reproductive Rate, Ro G = Catch (in metric tonnes) 
C = Mean Generation time. Tc H = Catch in Lake Victoria ( x 105 metric tonnes). 
D = Stability of the Population, 4 I = Biomass in Lake Victoria ( x 105 metric tonnes) 
E = Estimated catch (in metric tonnes) 

overfishing of spawners in the preceding 
period between 1983 and 1987 whcn Nile 
perch fishery faced heaviest exploitation 
as a result of mushrooming fish filleting 
industries in Kenya, leading to a 
stabilization of fish landed between 
50.00&60,000 mt (Tablc 5). 

The expected lowest mean generation 
time (3.28) concurs with results in Asila 
(1991) of reducing sizes at first maturity. 
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Rapporteurs Comments 

- Mathcrnatical Ireamlent of survival rate by age specific life tables assumed two 
recruitments a year. 

- Population dynamics on survival rate, cohort strength, mean exploitation rate, net 
reproductive rate and fecundity were necessary fisheries and population pararnelers 
for modelling. 

- Strong year class strength was recognized from 1980-1984. 
- The need LO account for differential growth ratc of males and females was slressed. 


