FISHBYTE SECTION

Growth and Mortality of Dagaa
(Rastrineobola argentea, Fam. Cyprmldae)

Abstract

Growth and mortality parameters of the
small Lake Victoria cyprinid Rastrineobola
argentea were determined from length-frequency
analysis, using the ELEFAN I and I programs.
The results of two sampling programs, both
performed during 1988, one in Uganda (mos-
quito seine) and the other in Tanzania (pelagic
trawl), were highly corresponding. In compari-
son with previously published data on the
growth of dagaa and some similar species, low
values for L, (65 mm standard length) and K
(1 year’) were found. Total mortality (Z)
amounted to 3.9-4.4 year'. A smgle annual
breeding peak was observed both in Uganda
(October/November) and in Tanzania (Feb-
ruary/March).

Introduction

fter the collapse of the Lake

Victoria multispecies fishery, the

small cyprinid Rastrineobola

argentea (dagaa) remained the
only indigenous species of importance
(Ligtvoet et al. 1988). Besides being a
commercially attractive fish (Okedi
1981), dagaa is a major prey species
of the introduced Nile perch (Lates
niloticus) (Ligtvoet 1988). This large
predator currently comprises most of
the catches from the lake (Ligtvoet 1988;
Ligtvoet et al. 1988).

Despite the significance of dagaa, fish-
ery biologists have not yet paid the
species much attention though in the
early 1970s, some work was done on
its reproduction (Proude and Stoneman
1973; Okedi 1974). Proude and
Stoneman also gave monthly length-
frequency distributions for the Ugan-
dan waters. Their paper, however, has
never been published and only a few
results were made public through their
being cited in Rufli and van Lissa
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(1982). In the late 1980s, more ecologi-
cally oriented research has been started
(Wanink 1988a, 1988b; Wanink and
Goudswaard 1989; Wandera, in press).

In this paper we present some ba-
sic data on growth, mortality and re-
cruitment of dagaa, based on length-
frequency analysis. We have investi-
gated two populations, one in the
Ugandan and the other in the Tanza-
nian part of Lake Victoria. For com-
parison, we have estimated the growth
parameters of the population studied
by Proude and Stoneman (1973) from
the information in Rufli and van Lissa
(1982).

Materials and Methods

Study Areas

The Ugandan samples were collected
from three sites around Buvuma Chan-
nel near Jinja, i.e., Tongolo, Nasu Point
and Pilkington Bay. All data from the
Tanzanian part of the lake originate
from a standard sampling station G
(depth =14 m), located in the Mwanza
Gulf and described by Witte (1981).

Sampling

Specimens from Buvuma Channel
with the exception of Pilkington Bay
were obtained from an experimental
seine net. A 30-m long, 1-m deep mos-
quito beach seine net with 10-mm
stretched mesh was operated by 50 m
of rope attached to both ends. In
Pilkington Bay, samples were obtained
from small-scale fishers using the same
gear, except that they used kerosene-
pressure lamps to concentrate the fishes
before these are hauled ashore.

In Mwanza, Gulf data were collected
by surface trawling during 1988. The
cod end of the net amounted to 5-mm
stretched mesh. Between 19.30 and
21.30 hours, four trawlshots of 15
minutes each were made, using a 7-
m long open boat with a 25 hp out-
board engine. Samples were stored in
4% formalin immediately after collec-
tion.

Laboratory Work

At the laboratory, a subsample of
the catch or the total catch when num-
bers were low, was taken to establish
the length-frequency distribution. Stan-
dard length was measured to the near-
est mm. The Ugandan samples were
grouped into 4 mm classes with mid-
points at 10 mm, 14 mm, etc. Since some
of the samples from Mwanza Gulf
showed overscores for sizes such as
10 mm, 15 mm and 20 mm, all values
have been lumped into 5-mm length
classes (midpoints at 10 mm, 15 mm,
etc.) before further analysis was per-
formed.

Analysis

The length-frequency distributions
were analyzed using the ELEFAN I
and ELEFAN II computer programs
(Pauly 1987), in order to estimate pa-
rameters describing growth, mortal-
ity and recruitment.

Results

Growth
The original length-frequency data

(Tables 1 and 2) were restructured with
ELEFAN I (Fig. 1). This program also
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Table 1. Length-frequency distributions of Rastrineobola argentea caught during 1988 (ex-
cept the December sample, which is from 1987) by beach seining in the Buvuma Channel.
The values for standard length (SL) represent the midpoints of 4-mm size classes.

SL
(mm) -~ 15/01 15/03 15/05 15/06 15/07 15/08 15/09 15/12
10 50
14 57 1
18 12
2 1
26 3
© 30 1 2
34 6 2 1 4 5
38 3 8 3 1 7 9 5
42 13 15 2 9 8 5 8 34
46 73 184 20 21 36 10 9 98
50 2 108 107 9 94 2 28 3
54 3 9 175 1 63 19 42 5
58 49 1 10 8 14
- 62 ) ) 1 2 L Y .
Sum 84 336 355 46 223 75 119 235 i
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fitted the curves (Fig. 1) from which
the growth parameters, as presented
in Table 3, were determined. To com-
pare the two populations, we have
calculated a growth performance in-
dex ¢' using the formula of Pauly and
Munro (1984):

$'=2 loglo Lo+ logw K 1)

where L, is the asymptotic length in
cm and K is a growth constant, per
year. The values of ¢' amounted to 1.62
for Buvuma Channel and 1.66 for the
Mwanza Gulf, a difference of only 2.5%.

Mortality

Natural mortality (M) was estimated
from the equation of Pauly (1980):

log(M) =-0.0066 - 0.279 log(L )
+ 0.6543 log1o(K)
+0.4634 logo(T) 2)

where T is water temperature in °C.
The value T = 23 was entered for both
populations. This resulted in an esti-
mated M of 2.5 year™! for Buvuma
Channel and 2.6 year™! for the Mwanza
Gulf.

Total mortality (Z) was estimated
from a length-converted catch curve.
Before this curve was drawn, the
ELEFAN I program was used to de-
termine the selectivity characteristics
of the gear. The results of this analy-
sis are summarized in Table 4. The dif-
ference in mesh size between the beach
seine used in Uganda and the trawl
net operated in Tanzania is reflected
in the length at which dagaa enters the
corresponding fishery (L-50). The catch
curves are presented in Fig. 2. Total
mortality amounted to 3.9 year'1 in
Uganda and to 4.4 year'1 in Tanzania.

Fig. 1. Length-frequency distributions (standard
length) of two Rastrineobola argentea
populations from Lake Victoria. A. Beach selne
catches from Buvuma Channel, Uganda (Dec.
1987-Sept. 1988). B. Nightly surface trawl
catches from Mwanza Gulf, Tanzanla (Jan.-
Nov. 1988). ELEFAN | has been used to
restructure the distributions from Tables 1
and 2 to the form presented here, and to
perform the curve fitting. The growth parameters
are summarized In Table 3.
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Fig. 3. Yearly recruitment of dagaa In Uganda
{white bars) and Tanzanla (black bars).

Fig. 2. Catch curves for dagaa populations from the Ugandan {A) and the Tanzanian
{B) part of Lake Victoria. Sampling done by beach selne In Uganda and by surface
trawl in Tanzanla. Gear selectivity Is presented In Table 4. The estimated mortality

Is given In the text.

Table 3. Growth parameters of Rastrineobola argentea as determined by the :
ELEFAN I program in fitting the curves presented in Fig. 1.

- Table 4, Selectivity of the gears. Sizes at which 25,
: 50 and 75% of the encountered fishes were retained

L. K Starting __ Starting re indicated.
_Li_éal:ion (mm) (year’}) length sample ~ Rn Location _ _ L-25 L-50 L-75
Buvuma Channel 65 0.99 44 1 0418 ‘Buvuma Channel 49.0 528 56.6
Mwanza Gulf 65 1.08 37.5 9 0.785 39.7 44 491

Mwanza Gulf

Table 5. Growth performance of some East African small pelagic freshwater fishes. Relation-.
ships between standard, fork and total length of dagaa (Wanink 1988b) have been used to-
recalculate the size of all species to standard length. Symbols are explained in the text.

Species Leo (cm) K(year'l) [ Reference

E. sardella 110 2.58 249 Rufli and van Lissa (1982)

E. sardella 11.0 289 254 Rufli and van Lissa (1982)

S. tanganicae 85 253 244 Proude and Stoneman (1973)
R.argentea 6.5 1.04 1.65 This study

Recrultment East Africa. Values of K = 2.58 to 2.89

The annual recruitment patterns for
the two populations have been com-
bined in Fig. 3. In both areas only one
major breeding period per year was
found. In Ugandan waters the breed-
ing peak occurred during October/
November, while in Tanzania the high-
est values were found four months later.

Discussion
Growth

Since the growth parameters of the
two studied populations were almost
identical, the mean values for L, (65
mm standard length) and K (1.04 year” )
will be used to describe the growth
curve of dagaa in Lake Victoria. The
growth rate of dagaa is low compared
to some other small pelagic fishes from
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year'1 (for L, = 138 mm total length)
have been established for the clupeid
Stolothrissa tanganicae (Roest 1977).
Unfortunately, the early work on the
growth of Rastrineobola argentea in the
Ugandan part of Lake Victoria (Proude
and Stoneman 1973) has never been
published. However, Rufli and van
Lissa (1982) have cited a maximum
fork length of 105 mm from this manu-
script. The growth rate of dagaa was
said to resemble the values found by
Rufli and van Lissa (1982) for
Engraulicypris sardella. Therefore, we
have assumed a K value 0f 2.74 year'1
(the mean of two values given for E.
sardella) for the dagaa population stud-
ied by Proude and Stoneman (1973).
Lmax (105 mm fork length) observed
by Proude and Stoneman was trans-
formed to standard length (95 mm)
using Wanink's (1988b) relationship
between the two parameters. Subse-

quently L could be estimated (100
mm SL) from Ly,,,/0.95 L (Taylor 1958).
The recalculated values for L and K
were then used to compute the growth
performance index of the dagaa popu-
lation described by Proude and
Stoneman (Table 5). Also the growth
performance of Engraulicypris sardella,
Stolothrissa tanganicae and the average
value of the dagaa populations de-
scribed in this paper have been cal-
culated (Table 5). Our value appeared
to be the lowest by far.

Apparently the growth rate and the
maximum length of dagaa in Lake
Victoria has decreased significantly
over the last 15 years. Dwarfing has
been reported for the Mwanza Gulf,
where the modal length of adult dagan
decreased by 18% between 1982 and
1987 (Wanink 1988a; Wanink and
Goudswaard 1989). The same phenom-
enon has been observed in dagaa popu-
lations from Lake Kyoga (Uganda) and
the northern part of Lake Victoria
(Wandera, in press).

Mortality
The estimated total mortahty for

dagaa (Z = 3.9 - 4.4 year” ) is high,
compared to the value published for
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the Nile perch population of the
Mwanza Gulf (Z = 1.1 - 1.2 year )
(Ligtvoet 1988). However, a high
mortality rate is a normal phenomenon
in small pelagic species. Turner (1982)
gave values ranging from 2.2 to 5.0
for Engraulicypris sardella in Lake
Malawi. For Stolothrissa tanganicae from
Lake Tanganylka, a total mortality of
5.5 year Thas been reported by Roest
(1977).

Recruitment

The single recruitment peak per year
found both in Uganda and Tanzania
resembles the reproduction pattern of
the  small zooplanktivorous
haplochromine cichlids from the
Mwanza Gulf (Witte 1981). On the other
hand, both Engraulicypris sardella (Rufli
and van Lissa 1982) and Stolothrissa
tanganicae (Roest 1977) have more than
one spawning peak during a year. To
date we do not know the underlying
factors determining the reproductive
cycle of dagaa. The main recruitment
seasons determined by ELEFAN Il are
in agreement with the period in which
high numbers of ripe and running ani-
mals were found in Uganda (Wandera,
in press) as well as in Tanzania (Wanink
1988b).

Size Selective Sampling

Due to the sampling design, the
analyses for both populations were per-
formed on the larger size classes only.
The mesh size of the beach seine was
too large for catching juveniles. The
surface trawl net could have caught
small dagaa when operated by day, since
in the Mwanza Gulf size related daily
vertical migration of dagaa has been
reported (Wanink, in press; Wanink
and Berger, in prep.). At night only
the adult cohort is found near the
surface, while during the day mainly
juveniles and cestode infected adults
occupy the top layer (Wanink, in press).
In this first attempt to assess the growth
parameters of dagaa in Lake Victoria
we have selected night catches only,

inorder to achieve the best cohort sepa-
ration.

JANUARY 1995

Acknowledgements

S.B.W. wishes to acknowledge mem-
bers of the IDRC-sponsored Nile perch
Uganda Project, especially Mr. R.
Ogutu-Ohwayo for the encouragement
and material support during data col-
lection. The work of ].H. Wanink was
financed by the Netherlands Minis-
ter for Development Cooperation. D.].
Postma is kindly thanked for conduct-
ing the Mwanza Gulf sampling dur-
ing June. The organizers of the HEST/
TAFIRI/FAO/DANIDA seminar on
Lake Victoria Fisheries were of great
help during data analysis. «

References

Ligtvoet, W. 1988. Stock assessment of Nile perch
(Lates niloticus) in Lake Victoria. HEST/TAFIRI
Rep. 50, Leiden, The Netheriands. 27 p.

Ligtvoet, W., A.l. Chande and O.1.1.W. Mosille.
1988. A preliminary description of the
artisanal Nile perch (Lates niloticus) fish-
ery in southern Lake Victoria, p. 72-85. In
CIFA, Report of the 4th session of the Sub-
committee for the Development and Man-
agement of the Fisheries in Lake Victoria.
FAO Fish. Rep. 338.

Okedi, ]. 1974. Preliminary observations on
Engraulicypris argenteus (Pellegrin) 19504 from
Lake Victoria. EAFFRO Ann. Rep. 1973:39-
42.

Okedi, J. 1981. The Engraulicypris “dagaa” fishery
of Lake Victoria: with special reference to
the southern waters of the lake, p. 445-
484. In Proc. Workshop Kenya Mar. Fish.
Res. Inst. Aquat. Resour. Kenya.

Pauly, D. 1980. On the interrelationships be-
tween natural mortality, growth parameters
and mean environmental temperature in 175
fish stocks. J. Cons. CIEM 39:175-192.

Pauly, D. 1987. A review of the ELEFAN sys-
tems for analysis of length-frequency data
in fish and aquatic invertebrates, p. 7-34.
In D. Pauly and G.R. Morgan (eds.) Length-
based methods in fisheries research. ICLARM
Conf. Proc. 13, 468 p.

Pauly, D., and ].L. Munro. 1984. Once more
on the comparison of growth in fish and
invertebrates. Fishbyte 2(1): 21.

Proude, P.D. and ). Stoneman. 1973. Monthly
length frequency records of Engraulicypris
argenteus in Lake Victoria with notes on

food and sexual maturity. (Mimeo). Fish-
eries Department, Entebbe, Uganda.

Roest, F.C. 1977. Stolothrissa tanganicae: popu-
lation dynamics, biomass evolution and
life history in the Burundi waters of Lake
Tanganyika. CIFA/77/Symp. 27:1-20. FAO,
Rome.

Rufli, H. and J. van Lissa. 1982. Age and
growth of Engraulicypris sardella in Lake
Malawi, p. 83-97. In Biological studies on
the pelagic ecosystem of Lake Malaiwi.
FI:DP/MLW/75/019, Tech. Rep. 1. FAO,
Rome.

Taylor, C.C. 1958. Cod and growth tempera-
ture. J. Cons. CIEM 23:366-370.

Turner, J.L. 1982. Analysis of the catch and
effort data of a purse seine fishery for
Engranlicypris sardella at the southern end
of Lake Malawi, p. 109-114. In Biological
studies on the pelagic ecosystem of Lake
Malawi. FI:DP/MLW/75/019, Tech. Rep.
1. FAO, Rome.

Wandera, S.B. The study of Rastrineobola argentea
(Pellegrin) (Pisces: Cyprinidae) and its im-
portance in the fisheries of Lake Kyoga
and the northern waters of Lake Victoria.
Hydrobiologia (In press).

Wanink, J.H. 1988a. Recent changes in the
zooplanktivorous/insectivorous fish com-
munity of the Mwanza Gulf. HEST/TAFIRI
Rep. 45, 8 p. Leiden, The Netherlands.

Wanink, ].H. 1988b. Ecology and fishery bi-
ology of Rastrineobola argentea (Pellegrin)
1904. HEST/TAFIRI Rep. 51, 25 p. Leiden,
The Netherlands.

Wanink, ].H. The pied kingfisher (Ceryle rudis)
and dagaa (Rastrineobola argentea): estimat-
ing the food intake of a prudent predator.
Inn Proc. 7th Pan-Afr. Ornith. Congr., Nai-
robi.

Wanink, J.H. and P.C. Goudswaard. 1989. Sur-
viving the Nile perch: strategy or chance?
HEST/TAFIRI Rep. 59. Leiden, The Neth-
erlands.

Witte, F. 1981. Initial results of the ecological
survey of the haplochromine cichlid fishes
from the Mwanza Gulf of Lake Victoria,
Tanzania: breeding patterns, trophic and
species distribution. Neth. J. Zool. 31:175-
202.

S.B. WANDERA and J.H. WANINK are

from the Uganda Freshwater Fisheries Re-
search Organization, P.O. Box 343, Jinja,
Uganda.

45



	na_2215a.pdf
	na_2215b.pdf
	na_2215c.pdf

