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ABSTRACT

Fish diversity studies in littoral non-trawlable areas of Lake Victoria (Tanzania) were
undertaken during six systematic surveys (November 2000 to December 2002). Information on
Jfish species composition, size structure as well as spatial and temporal distribution was
generated from gill-netting, beach-seining and electric fishing. lates niloticus, indicated a
declining trend in composition from 78.9% in March 2001 to 5.1% in July 2002. The species,
however, increased to 40.6 % in catch composition as of December 2002, exhibiting somewhat
inverse trends in distribution with Orcochromis niloticus and haplochromines in the lake
fisheries. The surveys identified over 50 species for which 42 and 38 species were respectively
encountered in Mwanza Gulf and Mori Bay. The two areas registered consistently high Shannon
Wiener diversity indices. Subsequent annual monitoring of species richness and rarity in
randomly fixed sites (21 in Mwanza Gulf and 13 in Mori Bay) promoted the selection of fish
diversity hotspots. Comparatively, many rare and threatened species were encountered in Mori
Bay than Mwanza Gulf and resource conservation measures by establishment of an aquatic
reserve in Mori Bay as opposed to an aquatic park in Mwanza Gulf are discussed.

INTRODUCTION

Lake Victoria Environmental Management
Project (LVEMP) has received global
support in order to restore health of Lake
Victoria through appropriate rescarch and
conservation programs. The lake which
used to support over 500 fish species
{Sechausen 1998) is feared to have lost over
two thirds of the species through extinction
as a result of human intervention (Wanink
1998). Resource over-exploitation, illegal
fishing practice, introduction of exotic
species, infestation by water hyacinth,
environmental  perturbations, erosion,
siltation and pollution from domestic,
agricultural and industrial activities arc cited
as the major threats (Ogutu-Ohwayo 1990,
Craig 1992, Kaufman 1992, Gophen et al.
1995, Witte et al. 1995, Goldschmidt et al.

1993, Ochumba 1990, Bayona & Chande
1999, Mkumbo ef al. 1999).

While it is believed that species which
survived 1intensive predation and other
threats in the pelagic waters took rcfuge in
the non-trawlable littoral microhabitats
(Witte et al. 1992, Sechausen & Witte
1995), the gap in knowledge is which areas
support rare/ threatened and endemic species
as well as arcas supporting a high
population of species for conservation
(Bayona et «al. 2003). Tanzania Fisheries
Rescarch Institutc (TAFIRI) has since Nov.
2000 to Decc. 2002 accomplished six lake
wide surveys in non-trawlable areas of Lake
Victoria (Tanzania) under the sponsorship of
LVEMP. The surveys did not only yield
useful  biological and fish  diversity
information but also portrayed sites which
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cater for high concentrations of fish
populations and critical arcas for threatened
species within Mwanza Gulf and Mori Bay,
The purpose of this paper is therefore to
present and discuss the scientific basis for
the observed spatial and  temporal
distribution of fishes in Mwanza gulf and
Mori bay and propose suitable sites for
conservation.

MATERIALS AND METHODS

Study Area

Shirati Bay, Mori Bay, Mori River, Mara
Bay, Mara River, Magu Bay, Mwanza Gulf,

Emin Pasha Gulf and Rubafu Bay (Fig. 1)
form the major sampling arcas within five
fishing zones (SZ1 — SZV) established for
studies on fish biology and biodiversity
studies in Lake Victoria. Both Figure 1 and
Table 1 illustrate characteristics of sampling
sites in Mwanza Gulf and Mori Bay, which
were selected randomly. Positions of
sampling sites were fixed using the Global
Positioning System (GPS). Sample
collection was restricted to the littoral non-
trawlable waters of less than 5m, fringed
with rocky, muddy, sandy, riverine and
vegetated shores.
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Sketch map of Lake Victoria showing sampling areas
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Field Sampling

Beach-seining, gill-netting and  electric
fishing were the three major methods
employed for sample collection. The
mcthods were deployed in the fixed sites of
the two target areas as opposed to the
randomised operations in the other arcas. A
fibre- glass boat, propelled by a 40Hp
Tohatsu outboard e¢ngine was used for
electric fishing whereas wooden or fibreglass
canoes, mounted with a 25Hp engine were
used for beach-seining and gill-netting,
Both  muitifilament and monofilament
gillnets were used. Monofilaments of mesh
sizes 35 and 50 mm compared to
multifilament of mesh sizes 25, 35, 50, 62,
76, 88, 101, 114, 127, 139 and 155
millimetres were used. Usually each mesh
specification was constituted of four ncts
and the entire gear was sct in two gangs. A
beach-seine, however, was 60m long with
cod-end and wing mesh sizes of 25 and 88
millimetres, respectively. It was equipped
with towing ropes of 100m in length and its
operation required a work force of 8§ — 10
field assistants or hired crew.  Electric
fishing was conducted using a portable
system model WFC7 — HV comprised of a
GB-Generator Type HXMB. 3.5, a control
box, a transformer, a cathode terminal, two
anode controls with rings of sizes 320mm
and 400mm in diameter.

Landed catches were sorted into species
using the FAO identification sheets
according to Eccles (1992) and LVEFRP
species identification guide (Okaranon ez al.
1997).  Haplochromines were identified
using the taxonomic guide by Seehausen
(1996) and Witte and Van Oijen (1990).
Some samples of haplochromines were
photographed and electronically posted to
Leiden  University  for  confirmatory
taxonomic work. Individuals of each
species were then counted and both length
and weight taken. Only weights and
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numbers were recorded in the case of
haplochromine species. Lengths  were
measured to the nearest 0.1cm and weights
were recorded to within 0.1g accuracy.
Altogether individuals were sex-checked and
their maturity stages established.

Data Analysis

Species composition based on beach-seine
landings for the March 2002 and Dec. 2002
surveys were calculated and compared with
results from previous surveys.  Shannon
Wicener diversity indices based on gill-net
catches were calculated for all sampling arcas
(March 2002 and July 2002) and compared
with indices for previous surveys. Shannon
Wiener Index (H') along gill-net fishing
transects was of the form:

H =-3"Pilog Pi........ (1)
Where: S = number of species in the
sample

Pi = relative importance values,
the squared ratio of ni and N
ni = value of S individual
species
N = total valuc for all species
in the sample
Diversity indices for different surveys and in
different areas were compared by Kruskal
Wallis test.

From site species composition Tables for
Mwanza Gulf and Mori Bay both species
values (rarity) and population values (species
abundance) were calculated by the method of
diversity rating followed by ranking of the
sites. Fish numbers for each species were
used to  calculate  percentage  fish
composition relative to the area total
{numbers summed for all species in all sites
of a given area). Length frequency
information for catadromous species and
other dominant species was plotted to
portray growth modes and size structure.



Bayona et al - Fish species composition, size, structure and distribution ...

Table 1: Characteristics of sampling sites in Mwanza Gulf and Mori Bay during surveys of
non-trawlable areas in Lake Victoria (March 2002, July 2002 and December 2002)
Sampling Sampling sites Position Habitat type Sampling sites Position GPS Habitat
gears GPS type
Mwanza Gulf Mori Bay
Beach-seine  Mhanzi -BSM; 02°44.503 Muddy Lyamanganga 1720.9468 Sandy/
32°52.35E BSMR, 32°59.058  Vegatated
Kirumba- BSM, 02°42.458  Muddy
32°53.09E Mchangani BSMR,  01°20.278 Sandy
Mihale- BSM; 02°47.928  Sandy/Muddy 33°57.58
32°56.68E Mchangani BSMR,
Masuha- BSM; 02"49.0183  Sandy/Muddy
2956238 Rabulu BSMRs 1920228 Muddy
Nyahiti- BSMs 02°49.658  Sandy 13°59.11E
32°66.83F, Rabulu BSMR; ~ ~eeeemmeme Muddy
Kibula- BSM 02°50.50S  Sandy/Muddy
32°54.93F Nyabugongwe 1°18.118 Muddy
Kihandu- BSM, 02°46.258  Sandy BSMR, 33°57.09E
02°43.078
Tkalu- BSMjs 02°43.078 Sandy Nyabugongwe = «==mmemmeee- Sandy
32°53.82F BSMR,
Nyabusaru- BSMs  02°5001S  Sandy/Muddy
32°52.41E Ollo- BSMR; 1°18.148 Sandy
Thogoro- BSM, 32°4938E  Sandy 33°56.40E  Muddy
32°51.38E Kyawigoro BSMR,  1°09.538 Sandy
34°02.09E
Gill-net Nyamasarc 2°48.508 Sandy Lyamanganga = =====mmmmmne Muddy
Sites ~GNM, 32°53.10F Vegetated GNMR, Vegatated
Bulima -GNM, 2°50.4378 Sandy/Muddy  Busanga GNMR; =~ =m-memmeem- Rocky
32%52.0421 Muddy
Nyabusaru 2°525.908  Muddy Sandy
~GNM3 32°49 97E
Nyambogo 02°44398  Muddy
~GNM, 32°52.35E  Vegetated
Electric Mhanzi ~EFM, 02°42.258  Vegetated Lyamanganga 1°20.188 Rocky
fishing sites 32°53.09E EFMR, 32°59.05E  Vegetated
Kirumba-EFM, 02°48.00S  Vegetated
32°56.35E Mahembe-EFMR,  1°18.1738  Racky
Mihale-EF My 02%45.258 Rocky 32°56.872EF Vegetated
32°5441E  Vegetated Mubage/Maunya 1°20.0998 Rocky
Chole-EIM, 02°48.06S  Sandy EFMR; 32°58.775E  Vegetated
32°5146E  Vegetated Baraki-EFMR, 1°20.488 Sandy
Mulaga-EFMj 02°42.388  Rock 33%57.96E  Vegetated
32°50.16F Vegetated Busanga-EFMR3 1°20.488 Sandy
Mkomba-EFM, 02°49.7978  Muddy/Sandy 33957965 Rocky
32°50.601E  Vegetated
RESULTS to 31.39% in March 2002. The species
Area Species Composition / Diversity declined to very low level in July 2002
Fish species composition during the when it composed the catches by only 5.1%

different surveys using a beach-seine is
illustrated in Table 2. Landed catches were
more composed of Lates  miloticus by
weight than the rest of the species. The
species, however, indicated a declining trend
in composition from 78.9% in March 2001
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and slightly picking wp to 40.6% in
December 2002. The reverse in catch
composition is obscerved for Oreochromis
niloticus, which increased from 8.9% in
March 2001 to 46.11% in March 2002 and
thereafter declined to 8.2% in Dec. 2002,
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Whilst catches were more composed of
haplochromines during the dry/short rains
period than the long rains, a rcciprocal trend
was observed for catadromous species.
Temporal trends in distribution of Lates
niloticus, Orechromis niloticus,
haplochromines and catadromous species in
non-trawlabe arcas are illustrated in Fig. 2.
However, Kruskal Wallis test, using the
SYSTAT 10 programme, did not show any
significant differcnce in seasonal
composition  of  the  catches by
haplochromines and catadromous species ( p
< 0.406 ).

Shannon-Wiener  diversity  indices in
different surveys/ scasons are illustrated in
Table 3. Mori Bay (including Mori River)
has the highest diversity of species, ranging
from H' =0.610 to H' =0.983. Though
with highest species richness, Mwanza Gulf

ranks the sccond in species diversity,
ranging from H' =0.503 to H' = 0.975.
Shannon - Wiener indices, however,

increcascd considerably in almost all the areas
from March 2002 than previously.
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Figure 2:

Site Distribution of Species

The distribution of differcnt species in
different sites within Mwanza Gulf and Mori
Bay are illustrated in Table 2 of the survey
progress report (TAFIRI 2003). About 50
species were recorded in the two areas during
the three surveys (March, July and Dec.
2002). Over 42 specics were recorded
within some sites in Mwanza Gulf compared
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Catch composition of fishes in non-trawlable areas of Lake Victoria

to 38 specics in Mori Bay. It is illustrated
in Table 4 that 9 species were common in
most sites of Mwanza Gulf compared to 5
species in Mori Bay. Observations further
indicatc that 3 species werc not recorded in
any of the sites in Mwanza Gulf and
similarly 6 species were not recorded in
Mori Bay.
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Table 2: Catch composition of fishes in non-trawlable areas of Lake Victoria based on beach-
seine catches.
R Percentage catch composition by weight based on the beach-seine

Major fish species or Nov./ Dec.  March/April July / Aug  Febr. / March July Dec

groups 2000 2001 2001 2002” 2002 2002
Short Rains  Long Rains  Dry Period  Long Rains  Dry Period Short Raius

1. Lates niloticus 61.3 78.9 423 31.39 5.1 40.6
2. Oreochromis niloticus | 14.4 8.9 337 46.11 42.2 82
3. Haplochromines 15.9 6.9 1.5 6.19 15.3 22.4

4. Catadromous specics 0.8 0.82 0.4 2.76 0.01 2
5. Others 7.6 4.48 12.1 13.55 373 26.8

In Mwanza Gulf, almost all stations were
equally strong in terms of species richness
with a diversity rating of 4 out of the
maximum 5 scores as illustrated in Table 5.
Exceptionally many species were recorded in
Mihale (16 species), Nyahiti (16 species),
Nyabusaru (16 specics) and Bulima (15
species). Whilst the rating for species rarity
varied considerably among sites, the
preceding sites remained outstanding both as

diversity hotspots and in terms of percentage
composition by numbers. Out of 21
randomly fixed sites in Mwanza Gulf, only
8 sites yielded the highest diversity values
and potential for aquatic protection of fish
populations.  These included: Bulima -
GNM;, Nyahiti — BSMs, Mihale — BSM;,
Nyamasare — GNM3;, Nyabusaru — GNMs,
Thogoro BSM,,, Kirumba —~ BSM, and
Mkomba — EFM,

Table 3: Shannon Wiener fish diversity indices (H') for different non-trawlable areas of Lake
Victoria based on gill-net catches.
Diversity indices (H') in different areas
Time of the 1 2 3 4 5 6 7 8 9 10 11
survey
Nov-Dec 00 0.549  0.707 0.614 - 0.501  0.803 - 0.693 0542 0447 0.332
(Short Rains)
March-April 01 0.127 0.610 0.639 0.615 0442 0.676 0445 0503 0.747 0476 0.857
(Long Rains)
July-Aug. 01 0.326 0.720 0.880 0.646 0538 0538 0.628 0611 0.584 0477 0.474
(Dry Period)
March 02 0.157 0983 0983 0.795 - - 0.602 0975 0517 0201 0502
(Long Rains)
July 02 0.80 0.9 - 0.45 - - 0.74 0.84 03I 0.52
(Dry Period)

Areas:

1. Shirati Bay, 2. Mori Bay, 3. Mori River, 4. Mara Bay, 5. Mara River, 6. Grants Bay, 7. Speke Gulf, 8. Mwanza
Gulf, 9. Emin-Pasha Gulf, {0. Rubafu Bay, 11. Kagera River

Table 6 illustrates the ranking of sites in
Mori Bay with accent on diversity values.
Of the total 13 sites, only 6 sites habour an
average of 9— 17 species and are selccted as
diversity hot spots,  These included:
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Lyamanganga — GNMR; , Busanga -
GNMR, , Mubage — Maunya — EFMR;,
Baraki — EFMR, , Nyabugongwe — BSMRy
and Mchangani BSMR,
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Table 4: Relatively common species and unrecorded species in the two sampling areas during
the three surveys in March, July and December 2002,

Sampling sites Common species Un-recorded species
/ area
Mwanza Gulf  Brycinus jacksoni Pundamilia nyererei
Bycinus sadleri Mormyrus  kannume
Clarias gariepinus Marcusenius rheni

Oreochromis niloticus

Protopterus aethiopicus
Synodontis afrofischeri

Schilbe intermedius

Lates niloticus Bagrus docmak

Mori Bay Oreochromis niloticus Petrocephalus catastoma
Labeo victorianus Protopterus aethiopicus
Tilapia rendelli Mbipia mbipia

Lithochromis rubripinnis _ Haplochromis “fish eater”

Table 5: Site distribution of fishes in Mwanza Gulf showing diversity hotspots during
March, July and Dec. 2002 surveys.

Sampling sites in Recorded %ge Species Species  Total Rank
Mwanza number composition  Richuness Rarity  rating Rating key
Gulf of species by fish rating rating
numbers
Mhanzi - BSM; 13 5.8 4 13 17 15 A.Species Scores
Kirumba — BSM, 11 2.4 4 23 27 7 >20 = 5
Mihale ~ BSMj3 16 4.5 4 33 37 3 10-19= 4
Masuha — BSM, 13 2.6 4 19 23 z 5-9 = 3
Nyahiti - BSM; 16 11.0 4 34 38 2 3-4 = 2
Kibala — BSM, 12 7.7 4 20 24 10 [-2 = 1
Kihandu — BSM, 9 4.9 3 14 17 16 B.Rarity/Scores
Tkalu — BSM; 9 1.3 3 10 13 19 <1 = 5
Nyabusani - 16 8.3 4 20 24 11 2-3 = 4
BSM, 15 6.8 4 24 28 6 4-5 = 3
[hogoro — BSM 11 1.5 4 14 18 14 6 = 2
Mhanzi - BSM; 11 1 4 21 25 8 >7 = |
Kirumba — BSM, 8 35 3 9 12 20
Mihale - BSM; 12 12.9 4 12 16 17
Chole - BSM, 10 1.5 4 15 19 13
Mulaga — BSM;s 11 22 4 21 25 9
Mkomba — BSM, 8 1.0 3 11 18 18

Buyagu -- BSMy
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Table 6:

Site distribution of fishes in Mori Bay, indicating fish diversity hotspots as based

on surveys of March, July and December 2002.

Sampling sites in Mori Bay Recorded Y%ge Species Species Total ~ Rank Rating key
number of  composition richness rarity rating
species by numbers rating rating
Lyamanganga BSM; 12 0.75 4 37 41 5 A. Species Scores
Mchangani BSM, 9 1.4 3 21 24 9 >20 =5
Rubula BSM; 4 0.54 2 8 10 12 10-19=4
Nyabugongwe BSM, 10 5.4 4 23 27 8 5-9 -3
Ollo BSMs 5 1.4 3 10 13 11 3-4=2
Kyawigore BSM; 2 0.3 1 2 3 13 1-2=1
Nyamanganga GNMR, 17 36.9 4 60 64 i B. Rarity/Scores
Busanga GNMR; 17 13.5 4 55 59 2 <1 =35
Lyamanganga EFMR; 16 12 4 42 46 3 2-3=4
Mahembe EFMR, 8 4.5 3 17 20 10 4-5=3
Mubage-Maunya EFMR; 17 4.7 4 39 43 4 6 =2
Baraki EFMR, 9 4.9 3 29 32 6 >7 = 1
Busangs EFMRs 10 13.7 4 26 30 7
Population Size Structure Ecological importance is further elaborated
Fig. 3 indicates length  frequency as the capacity of preserving genetic

distribution of some fishes collected from
both Mori Bay and Mwanza Gulf during
Jong rains. The species observed in March

2002 included Labeo victorianus,
Synodontis  afrofischeri, Oreochromis
niloticus and Lates niloticus, which
respectively had sizes of 10 - 19cm, 7 —
llem, 10 — 30cm and 9 -25cm. 0.

niloticus, L. mniloticus and S. afrofischeri
collected in December 2002 had respective
size ranges of 2.5 — 42.5cm, 6.5 — 11.5cm
and 2.5 — 12.5¢cm.

DISCUSSION
Fisheries  Applications
Importance

In planning for wetland conservation and
marine protected arcas both Denny (1995)
and Kelleher & Kenchington (1992)
considered naturalness of aquatic systems,
biogeographic, ecological, economic, social
and scientific importance, apart from
national or international values of the
systems. The authors considered ecological
importance as that which contributes to
maintenance of essential ecological processes
or life support systems, containing a variety
of habitats for endemic, unique, rare or
endangered species and habitats for feeding,
breeding, refuge and nursery of juveniles.

and  Ecological
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diversity, in terms of species diversity or
abundance. This suggests that studies on
species composition /  diversity,  site
distribution of species and population
structure in both Mwanza Gulf and Mori
Bay are the tools for probing the ecological
importance of the two arcas for conservation.

Species Composition / Diversity

Temporal distribution of fishes in the
littoral non-trawlable areas of Lake Victoria
seems to be mostly governed by levels of
human exploitation and the predator Nile
perch, among other factors. The declining
trend in composition of Nile perch has been
registered both 1 trawlable and non-
trawlable waters since 2001 (Bayona et al.
2003). Mkumbo et a/.(2002), among others,
associated this decline in Nile perch to very
high levels of fish exploitation and advised
that 50% of the current fishing cffort must
be reduced for  appropriate  stock
rencwability and  sustenance. The
observations of July 2002 and December
2002, however, indicate that Nile perch in
the non-trawlable areas of the lake dropped
to very small levels of composition in July
and suddenly increased considerably in
December 2002, Consequently other specics
mcluding O. niloticus and haplochromines,



Bayona et al — Fish species composition, size, structure and distribution ...

which increased in catch composition,
probably at the expense of relaxed predation,
registered a sharp decline. If the upsurge of
Nile perch composition in December 2002 is
not merely coincidental to spatial success in
post spawning nursery then predator-prey
oscillations may be imminent in the lake.
Despite the fact that O. niloticus is not a
major food source for Nile perch, the species
lateral avoidance behaviour for Nile perch by
plunging into papyrus and areas of low
oxygen concentration (Bwathondi and
Mwamsojo  1993) may reduce its
vulnerability to fishing gears. As a result,
catches of O. niloticus may decline as
composition of the predator increases. In
Lake Tanganyika, predator-prey relationship
between Lates stappersii and Stolothrissa
tanganicae are reported as the major cause of
pelagic biomass displacement among prey
and predator fish components at intervals of
3 to 5 years (Pearce 1988, Roest 1988 and
Bayona 1993).

Consistently high diversity indices for both

Mori Bay and Mwanza Gulf confirm that no
adverse changes have taken place in the
environment and that these areas support
many assemblages of species (Pianka 1974,
Denny 1995, Kellcher and Kenchington
1992). Since fish survival can be linked to
availability of conducive environment with
adequate food resources and habitats for
spawning and refuge (Counlter 1991) the
colonization of one area by diverse species
must be dependent on the availability of
diverse habitats and microhabitats.  This
includes rocky shores, sandy bottoms,
muddy bottoms, riverine and vegetated
beaches. Mwanza Gulf is bigger than Mori
Bay, possibly embracing a lot of habitats
and  microhabitats  that  support a
comparatively higher number of species.
Nevertheless, the two areas are ecologically
important in support of big assemblages of
species that are worthy protection or
conservation effort.

Fish diversity studies in nop-trawlable
waters of Lake Victoria have registered
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comparatively high values of indices since
March 2002 than in previous surveys. This
observation, however, does not suggest any
significant ecological change, It is a
reflection of success in identifying
haplochromines to lowest taxon (species)
level possible. Whilst the baseline studies
in non-trawlable areas yielded species counts
of 24, 22 and 22 for respective periods of
long rains, short rains and dry season
(Bayona ef al. 2003, Bayona et al. “in
press”) the current observed species count for
Mwanza Gulf is about 42 species. Both
Mwanza Guif and Mori Bay seem to harbour
over 25 species of haplochromines,
identified under this study. Since both
species composition and diversities have
been noted to vary significantly among areas
and between long rains, short rains and dry
period, meteorological data on rainfall was
not necessary to justify scasonality.

Site Distribution of Species

The sites in both Mori Bay and Mwanza
Gulf identified as diversity hotspots were
monitoted during long rains, short rains and
dry period, in order to ensure that annual
variations in species distribution are taken
into account. All sites are more or less
equally strong in terms of specics richness
rating but differ considerably in terms of
rarity values. This implies that rare and
threatened species that were distributed in
unique sites critically influenced or boosted
diversity ratings, increasing the probabilities
of selecting the sites for conservation
activities within the studied areas of Mori
Bay and Mwanza Gulf. The rare species
,for example, that appeared in only one or

two sites in  Mori Bay included:
Haplochromis sauvagei, Hippopotamyrus
grahami, Marcusenius rheni,
Platytaeniodus degeni, Clarias  alluaudi,

Haplochromis ‘redcarp’, Haplochromis ‘red
belly’, Haplochromis ‘pseudoblue’,
Haplochromis ‘large eye black’,
Haplochromis obliguidens and Neochromis
pseudonignicans. The pertinent sites
registered very high scores and were
therefore selected as diversity hotspots for
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conservation measures. The method of
richness and rarity ratings to  assess
biodiversity values or diversity hotspots has
received wide applications in  Uganda,
especially for inland water bodies or
wetlands as reported by Fuller et al. (1997).

Population Size Structure

Most of the species observed in the inshore
non-trawlable waters are immature especially
L. niloticus whose juveniles are commonly
found in the littoral non-trawlable areas of
the lake during long rains. Nearly the entire
catch of L. niloticus (over 80%) is
composed of immature individuals of less
than 50cm, the size at which 50% maturity
is observed for males compared to females
which mature later at much bigger size
(Mkumbo ef al. 2002). Most of the
catadromous  species especially Labeo
victorianus, Synodontis afrofischeri and
Schilbe intermedius were above  the
established size of 50% maturity according
to Rinnc and Wanjala (1983). This is
because catadromous species, reside in
rivering, littoral areas before their upstream
“runs” to spawn during short or long rains.
Hence, the most important feature of the
littoral non-trawlable areas is that the
identified sites are potentially important for
fish nursery and spawning apart from
conferring refuge. Since fish diversity
hotspots are distributed in a wide area of
Mwanza Gulf, it is recommended that the
arca encircling the selected sites be protected
as an Aquatic Park for zoning and multi-use
management. Mori Bay, however, is
barbouring many rare and threatened species
within a small portion of the bay (area
encompassing fish diversity hotspots), the
scenario which necessitates full protection.
It is therefore prudent to declare the relevant
portion of the bay anm Agquatic Reserve,
strictly allowing fish exploitation outside
the Reserve. These recommendations,
however, assume that other considerations
cited by Denny (1995) and Kelicher &
Kenchington (1992) are tenable for the two
areas.
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