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ABSTRACT

The relative catch performance and selectivity of gillnets and trammel nets were
investigated in 12 sampling stations on Lake Kainji, Nigeria.3 types of nets with
dimensions 50m x 3m were constructed using 76mm and 178mm meshsizes for two type
of gillnets, 76mm and 178mm meshsizes for the lint and armour nets of the tammelnets
respectively. The stations, with a distance of about 1225m from each other were located
at the lower basin of the lake. All the nets were randomly ganged together to form a Neet
of nine nets each, and were set twice in each of the 12 stations which gave a total of 24
fishing operations. A total of 365 fish weighing 88.9kg and belonging to 16 difTerent
species were caught in all the nets. The trammel had the highest catch by number and
weight constituting 60% and 69.22% of the total catch respectively with a relative species
diversity index of .82. This was followed by 76mm gillnet which constituted 3%8.63% by
number, 28.09% by weight, 0.69 relative species diversity index. The 178mm gillnet had
the least percentage catch of 1.37% and 2.9% by number and weight respectively with
0.25 relative species diversity index. The master selectivity curves of the 76mm gillnets
and trammelnets for the four most abundantly caught species (Oreochromis niloticus,
Citharinus citharus, Sarotherodon galilaeus and Synodontis membranaceous) were bell-
shaped. The minimum selection length for these species caughl were the same for each
nel The trammel net had a wider selection range that skewed to right. a higher modal and
median length indicating larger individual species being entangled in the net. The cost
benefit analysis showed that the relative efficiency of the trammelnets was high enough

to compensate for the extra cost incurred on them,

xiii



CHAPTER ONE

INTRODUCTION

Capture fisheries activitics entail the use of fishing tools or implements, which are generally
termed as [ishing pears. Several types of fshing gears had been designed, fabricated, tried and
possibly modified to suit a particular fishing ground or operation.  Nedelee (1990) provided basic
definition and classified these fishing gears into twelve categories by using the Intemational Standard
Statistical Classification of Fishing Gears (ISSCFG) method.

Entangling nets are categorised under ISSCFG No07.0.0 with about nine different but
slightly similar gears in the group (Appendix I). Gillnet (ISSCFG 07.1.0) and trammel net (ISSCFG
07.5.0) are two types of fishing gears that are exemplified in the entangling net category. The two
gears are with unusually high degree of slackness caused by the low hanging ratio used in their
rigging. On the basis of construction, Losanes er af (1992a) distinguished trammel net from gillnet
by the presence of two sections of large-meshed nets (termed as the Amour nets) sandwiching a
deeper small-meshed net (also called the Lint net), Using a hanging percentages of 50% (E = 0.5),
for the lint net and 70% (E = 0.7) for the armour nets, the three nets are hung on a common float and
sinker lines with the lint net forming an extra loose neiting called (vertical slack) at the botlom,
Gillnet on the other hand, is a single walled net hung on a float and sinker lines at the same hanging
ratio with the lint net of a trammel net. The two nets can be passively or actively operated in the same
way using the same effort, fishing pround and condition (Minns and Hurley, 1988; Fujimon er af

1996).



Entangling nets were reported to be widely in use by anlisanal fisherfolks all over the
world. These include tuna and shark fisheries in Sri Lanka (Ariyapala ef af, 1997), rainbow trout and
gizzard shad in Tokyo bay (Losanes ef af, op.cit). In USSR, Marosurboto ( 1989) reported trammel
net to be a suitable substitute to trawl net in inland fishery.

Gillnet 15 observed to be highly selective, hence the use of an appropriate mesh size prevents
the catch of juveniles and makes the catch of a desirable narrow size range ol [ish (Hamley, 1975,
Petrakis and Stergiou, 1996). Hamley (1975) considered trammel net to be unselective and advocated
it to be ban due 1o high entangling rate  Recent work of Losanes e al (1992 a, b) however showed
that trammel net has a high selection rote with a selectivity curve which skewed o the right was
attributed 1o the wide selection range due to high ability of entangling large fish. Gillnet has gained
popularity in artisanal fishery in Nigeria (Reed er of, 1967; Udolisa ¢ af, 1994), unlike trammel net
which usage remains rare and unknown in vanous fishing communities in Nigena.

Lake Kainji is reported to have some 104 different types of fish species with a high Diversity
Index of 0.91 when compared with other inland reservoirs in the country (Ita, 1993), The use of six
different types of fishing pear as observed in Adimula and Fasakin (in press) For the over one
hundred fish species makes gear fishery of the lake be less diversified, This may be one of reasons

for the high concentration of fishing efforts on under-meshed nets



1.1 Justification

In a recent checklist of the artisanal fishing gears of Lake Kainji, gillnets were identified to be
the commonest gear used for fishing operation, followed by longlines, castnets, drifinets, seinencts
and traps in that order (Mdaihli and Omorinkoba, 1999; Adimula and Fasakin in press). The absence
of trammel net in the artisanal fishery of the lake showed that the gear might be alien to the
fisherfolks of the lake. It was also observed that about 55% of gillnet fishery on the lake was
concentrated on under-meshed nets (Meshsizes that are less than 76 mm according to Inland
Fisheries Decree of 1992). This had resulted to indiscriminate exploitation of juvenile fishes in the
lake.

Trammel net had been reported to be effective for fishing in lakes and rivers and also noted
for its wider selection range (Losanes, 1996 b). This is due to the combination of different mesh
sizes. Even though the trammel net is constructed with large mesh size, the combination of more
than one netting of varying mesh sizes and hanging ratio fend to increase the entangling rate of the
net leading to increase in catch.

In order to diversify fishing pear usape as well as encouraging the use of large mesh size nets,
there is need to experiment on trammel net fishery and to compare its performance with that of
gillnet which is known to be popular in the lake fishery.

1.2 Ohjeetives

The objectives af this study therefore are to:

{(a) Determine the catching rates of the enlangling nets (gillnets & trammel nets) by comparing

their relative efficiency as well as their Catch Per Unit Effort (CPUE).



(b)

(c)

(d)
(e}

Compare the size of fish at capture, selection range and size selection of lish caught by the
nets.

Determine the proportion of fish caught in each mode of capture {enmeshing, wedging and
gilling) for each given net type.

Estimate status of spoilage of the fish caught by the nets at a given soak time,

Carry out a benefit/cost analysis for each gear in a bid to determing profitability index,



CHAPTER TWO

LITERATURE REVIEW

2.0, Classification and Description of Entangling Nets

Using the International Standard Statistical Classification for Fishing Gear (ISSCFG)
method, Nedelec {1990) classified entangling nets to [SSCFG No.07.0.0 category with some seven
fishing gears listed in it. These include the conventional gillnet and tramelnet as shown in Appendix
1. Sainsbury (1986} described entangling nets as large rectangular wall of netting, attached to
floatline and sinkerline, which are set across a water bady to act as bamer 1o fish movement. YF]

(1994} described and grouped the mode of fishing of entangling nets into;

(a) Enmeshing:
This is when the fish body is made to push into the mesh and the tension of the netting
chord (twines) held the body usually at the widest girth region and prevents the hish

from passing through.

n



(b}  Wedging:
When a part of the fish e.g. opercules or appendages arc caught in the netting chord, and as
the fish continues to thrashed around, the netting chord closes tightly around the opercules or
appendages, This mode of capture is also termed as gilling - where gillnet is coined from.
Appendix 2 is an YFJ (1994) illustration of mode of capture in refation to the body shape of

fish.

(c) Entangling:

The whole body of the fish become entangled in a limply hanging mass of net.

Due to the exira vertical slack that is present in trammel net, Losanes (1992b) reporied thal
the net catches more fish by entangling and enmeshing. Whereas the gillnet principal catching mode
is observed 10 be by wedging, Since trammel net utilises more modes of capture, the net is
theoretically expected to catch more fish, which some authors (Koike and Takeuchi, 1985; Losanes

ef al 1992 and Fujimori ef af 1996) confirmed in their works.

2.1.Catech Efficiency of Entangling Nets
Losanes (1989) defined catch efficiency as the output of a gear, expressed in catch by weight
or number, when all efforts are equal. Tt can also mean the ratio of fish caught 1o the number of

encounter assuming the population of the stock is known,



When the class-size of the population of stock is known, Acosta (1994) refers to the gear
efficiency as a defined or absolute standard which can be estimated using a madel:
Qi=CiN
where Ci is the catch of net i and N is the number of fish encountered or the size of the population
that is subjected to fishing when effort is constant, q being the pear efficiency.

In water bodies such as lakes, large reservoirs and nvers where the size of the fish population
is unknown, pear efficiency estimation is regarded to be a relative standard. Hence the model above
(i = CiN) may be difficult to apply when estimating the efficiency of fishing gear. In the
determination of a relative standard efficiency of a fishing pear, Machicls es al (1994) compared two
or more fishing pears used at the same time, same location, same conditions and equal fishing efforts.

Thus, the relative efficiency of gear A to gear B in a water body of unknown population is expressed
as a ratio using the model of Machiels ef al (1994).
REs =Cia+ Cip. K (Michiels ef af 1994),
Where
R is relative efficiency of gear A
Cia is the catch of gear A, of size class i,
Cin 1s the catch of gear B of size class 1 when both gears were subjected to equal
fishing efforts K,
Samaranaya el al (1997) used a similar mode] 1o estimate the catch mtes of drift tuna gillnets of

varying hanging ratio in Sri Lankan waters.



2.2. Seleetion and selectivity eurves of entangling nets

Hamley (1975) defined pear selection as a process thal causes the probability of capture to
vary with the characteristic of fish. The most common form of selection concerns the escape of fish
from a gear such as the passing of a small fish through a bigger mesh size or the escape of a bigger
fish because its head can not get stuck around smaller mesh of a nel Stergioun ef af (1994) descnibed
selectivity as a quantitative expression of selection and traditionally mean selection by size of fish or
species of fish. Hamley (1973) also defined selectivity as a characteristic of the entire fishing
operation, which is considered as any factor that canses the size composition of the catch to be
different from that of the population. The exact defimition is not a single process. These processes
may be due to size or shape of fish (resulting to mesh size selectivity), or due to the t behaviour of
fish toward the fishing gear or ground (species selection),

There are two approaches to selectivity determination as highlighted by Reis and Pawson
(1992), These are:
{a) Estimating the proportion of fish captured and retained from the population.
(b) Estimating the proportion of fish captured and retained when it encountered net.
The first approach 1s commonly used presently.
Selectivity of entangling nets have received wide aflention and many workers had propounded
different models for selectivity estimation (Hamley, 1975; Karunasinghe and Wijeyaratne, 1991,
Reis and Pawson,1992; Anon.1993; Fujimori ef af 1996), Besides, Petrakis and Stergiou (1996)
recognised two major experimental methods for the determination of selectivity parameters, These

are:



(1) The indirect method in which selectivity parameters are estimated from catches taken by net
of different mesh sizes,

(i) The direct methad in which the estimation of selectivity paramelers is based on the
proportion of fish caught from different size classes of a population with known length
irequency distribution (Sparre ef af, 198%),

Since the direct method again required a knowledge of the length frequency distribution of the

population to be encountered, the method is best in experimental tanks and ponds where the

proportion of fish sizes are known.
Studies on selectivity of gillnet on four species of fish in Greek waters, Petrakis and Stergiou

(1996) used the Ishida indirect method based on Holt {1963} selection model:

Sij =Cij/MNij .E

Where

S is the selectivity of meshsize i for fish size J,

C iz the catch,

M i3 the fish population and

E 15 the efforl.
Since Nij s unknown in their studies, they compared the catch of two or more mesh sizes A and B
(Ca and Cg) to give a representative of total population in the fishing ground, thus:

Sij (AVSIj(B) =Ca/Cx +Cn
A more simplistic approach to selectivity studies of entangling nets is the model used in Fujimori ef

al (1996) based on same [shida (1964) which is also direct approach method:



Sij (M : L)=5ij (KM : KL) Where

M = the meshsize,

L= length of fish, and

K = constant factor.

If the effort is constant for all the meshsizes, the model means that, for any meshsize, there is an
equivalent proportional length of fish caught.

Cij=8ij (M : L),

Several models had also been used for selectivity curves. Losanes ef af (1990) adopted the
Kitahara (1968) method, which is a graphical method by using the fish length versus meshsize ratio
to plot the selectivity curves for semi-trammel and trammel nets in Tokyo Bay.

In a more complex selectivity studies on recommended allowable harvest in the Lake Eric
Yellow Perch (Perca flavescens) fishery, Madenjian and Rvan (1995) assessed the effect of gear
selectivity on optimal fishing rate as determined by yield-per-recruit (YPR) analysis by the
application of Beverton-Holt and Ricker Equilibrium Yield (REY),

Koike and Takeuchi (1982), Koike and Matuda (1988) reported a selectivity curve of
trammel net to have a wider range and skewed 1o the right. They attributed the skewness and the
wider selection range of trammel net to a higher capability of entangling large fish

Losanes (1992a) noted that in a length frequency distnibution of some species, there may be
no catch at all some length classes. To estimate the ordinates for probability of capture, il is necessary
for each size class to obtain a catch because a division of zero causes in the calculation. IF the data is
used for plotting selectivity curve, a narrow class can be obtained which may nol give a clear picture

of master selectivity curve,



Losanes (1992a) overcame this shorticoming by increasing the frequencies of occurrence of species
in each length class by one (a form of data transformation). As probability of caplure is an expression
of the ratio of eateh, such addition of one is observed 1o have no effect on the

shape of the curve and can still be plotted wath satisfactory result {Petrakis and Stergou 1996).

2.3. Materials for entangling nets fabrication

The materials used for entangling nets fabrication particularly the netting material can affect the
ability of the net to hold the fish caught (Hamley, 1973). ln the past (pre-1940), natural fibres such as
cotton, hemp or ramie were used for gillnet construction. Presently (post-1940), synthetic fibre
mainly of multifilament nylon type (Polyamide, PA 6) had replaced the natural fibres. These fibres
{Synthetic) are known to be more durable, with high tensile strength and a large elasticity ratio.
These are pre-condition for proper enmeshing and entangling (Nomura, 1985). Recently, the
introduction of monotwines (monofilament nefting) proofed to be less visible to the fish due to its

ahility to blend with the water colour.

2.3.1. Some properties of synthetic nefting materials

Losanes (1989) and Nomura (1991) histed some physical properties that a netting material
must conformed to before it can be selected for entangling net fabrication,
fa) Twine elasticity

This referred to the degree of elongation of a twine, Synthetic fibres are known to have a
high degree of elasticity that can be up to 35% of its original length for nylon material (PAG)). An
increase in elasticity results to high enmeshing rate leading to the capture of larger fish and a wider

selection range.



{b) Tensile Sirength and flexibifity of twine

Cireater strength means more large individual fish are liable to capture without breaking the
twine. Flexibility refers to the sofiness of twine which tend to inflluence the rate of entangling. The
issiee of higher tensile strength which is a function of twine thickness, that is, the higher the thickness
the greater the strength and that of Aexibility which is also a function of the twine thickness (lower
the thickness the greater is the flexibility). These factors need to be considered on their own merits in
relation 1o the size of fish to be captured belore recommending the appropriate twine thickness for
the construction.
fo) Colour/visibility of net

Some studies had been carried out on the effect of colour to efficiency of stationary nets (Fern
et al 1986; Wardle el al 1991; Walsh and Hickney, 1993), The summary is that the colour, which has
less contrast to the surrounding area, catch more fish because of its less visibility to fish. White nets
are more efficient than dark ones in clear waters, Since different fish species react differently to net
colour, choosing the proper colour will not only increase the efficiency of the net bul also reduces the
capture of unwanted species.  Monofilament net is less visible in water hence, its relatively high
efficiency, Visibility of netting depends mostly on the twine thickness, material and mesh size.
fd) Height/shape of net in water

This depends on the speed of current, size and shape of floats attached, surplus buoyancy and
size of petting (Losanes, 1989), A higher netting height means more chances of blocking an in-

coming fish. li is desirable that the area of net to intercept a fish is large enough.

12



2.4 Fish shape/behaviour in relation to selectivity

The shape of fish is known to have a greal influence on the selectivity of the net and manner it
is caught {wedging, enmeshing and entangling). YT'T (1994) noted that fusiform and smooth-bodied
fish such as trout {Oncorlynchus mykiss) or salmon (Safme feutta) are mainly enmeshed. Tilapi and
gizzard shad (Konosirus punctatus) have a slightly skewed selectivity curve while catfish is mostly
caught by entangling with a skewed selectivity curve too (Losancs, 1989). Fish with long spines or
appendages may give a skewed seleclivity curve or a multi-modal curve. Appendix 2 gives the basic
bady shape of fish and the likely mode of capture (YFJ, 1994).

Fish behaviour towards the pear and fishing ground is another factor that can influence catch
efficiency and selectivity. Even same species of fish are sometimes observed to respond differently
depending on time interval and external stimuli (Dayaratine, 1988). Wardle (1983) observed the
movement of rainhow trout to increase during sun nse and sun set.  Gizzard shad (Konosirus
punictatus) are mostly caught during the early moming (Losanes, 1992b), while sardines
{Ambiyeaster sardinella sirem) during late aftermoon (Dayaratne, 1988), Padilla and Trinidad (19495)
observed the swimming speed and level of fish, which differ from species 1o species to affect the
catchability of passive gears. Chopin and Arimoto {1995} noticed that visual sense of fish also affect
the degree of a set net being encountered, Larger fish is reported 1o have a high degree of net
avoidance because of a more developed visual receptor,  Arimoto (1989) observed internal stimuli
(i.e. hunger, mating and spawning) and external stimuli (e.g. temperature, pressure, effect of current
and presence of predators) o alter the natural behaviour of fish and hence affect the catching process

of the pear passive gears.
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25 Effect of net slackness on the shape and catchability of entangling nets

Hanging of net is usually in such a way that some amount of slackness is created depending
on the type of net that is being constructed (Gardner, 1986). Two types of net slackness (looseness)
are assoclated with entangling nets {particularly trammel and semi-trammel nets),
fal Horizontal Sfack

This is the looseness created while hanging the net on head and footropes.  Machiels ef af
(1994} illustrated two methods of horizontal net shortening known as hanging ratio (E value) and
hang-in (S value). He defined hanging ratio as the ratio of the length of head-rope on which the net is
mounted and the stretched length of the netting,

Hanging ratio (E} =

Stretched length of net webbing

The nearer the E value is to numerical number one, the higher is the tension crealed on the meshes,
hence the lower 15 the rate of entangling.

Hang-in (5 value) on the other hand is expressed as the amount of excess or loose webbing as
a ratio of the total stretched length of webbing:

Hang-in {S-value) = Excess Webhing
Stretched length of net webbing

Again, the nearer the S value is to numerical umber one, the more is the looseness or slackness of the

meshes.

Using an E value 0,45 for a gillnet, Machiels er ol (1994) observed a higher catch of Pike

perch (Stizostedion lnciperca) and Bream {Abramis brama) in the Netherlands waters.
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Fujimori er af (1996), mounting the lint and armour nets of trammel net at 0.5 and 0.3 S-value
respectively reported to be ideal for the sea of Japan fishery. In Lake Kainji, artisanal fisherfolks

hung their gillnets at 0.5 £ 0.08 E-value (Adimula, 1998),

b} Fertical Stack
Vertical slack is usuvally associated with trammel net, Since the small-meshed lint net is
deeper than that of the large-meshed armour nets, a vertical slack if formed on the lint net when hung

on a common float and sinker lines. Vertical slack is therefore, the ratio of the deeper lint net to the

depth of the armour net:

Vertical Slack (V.8) =_Depthof Lint Net__
Depth of Armour Net

The presence of vertical slack on a trammel net is reported to increase the efficiency as well
as altering the shape of the selectivity curve (Losanes, et al. 1992a). Koike and Matuda (1988) while
comparing the selectivity of trammel nets with different vertical slack to that of gillnet, observed a
rightly skewed selectivity curve for the trammel nets.  In their work, Losanes ef af (1992a ) also
observed variation in the vertical slack of trammel net to influence the number of gizzard shad (K
punctatus ) caught in Tekyo bay. The net with vertical slack ratio 1.5 obtained the highest catch,

while the net with vertical 1.0 obtained the lowest catch.
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2.6 The Effect of Soak Time and net saturation on the efficiency of entangling net.

Soak time, as defined in Losanes ¢f af (1992 b) 15 the interval between the setting and
hauling of a net particularly the passive nets. And this is identified to be one of the important factors
that determine the catch efficiency of a fishing net. If the soak time is long i.e. one night or day
setting, it is sometimes expressed as a unit of fishing effort in determining the Catch Per Unil of
Effort (CPUE) of a series of nets. Minns and Hubart (1983) sugpested the possibility of catch
saturation for nets set with too long soak time. This means that the catch stopped increasing or
remains constant alter a long period of soak lime. Koike and Takeuchi (1982) studied the maximum
catch of gillnets for pond smelt fish (Hypomesis transpacificus nipponnensis) aned found that the
catch increpsed with increasing soak time over a period of their observation up to a point when the
catch remain constant {point of saturation) even with further increment of soak time. Minns and
Hubart (1983), Fjalling and Furst (1991) also observed that the efficiency of set nets decreases as fish
accumulate in them. Ewventually, the number of captured fish reaches a saturation point and does not
increase further. Peterman and Steer (1981) indicated thal the proportion of fish caught per unit
effort relative to the population sizes varies inversely with overall lish abundance. This shows that
saturation effects in entangling nets vary with the abundance of fish available to the fishing gear.

In his soak time experiments, Acosta (1994) showed that the catch rate of gillnet and
trammeinets increased at the shortest soak time of 5 hours and decreased at the intermediate soak
time of 10 hours. There was further increase in the catch rate at a longer soak time up to 15 hours
after which there was an insignificant catch rate at 20 hours soak time and above, He also noticed a

high proportion of dead fish and high degree of spoilage, which increased as the soak time increased.
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These results conformed with that of Fjalling and Furst (1991) and Losanes ef af (1992 b), It could
be arpuably stated that in order to improve catching rate of set entangling nets, they are either allowed
to remain in water for a shorl soak time (£ 5 hours), thereafier, hauling can commence, or allowed to
remain for a longer soak period (= 10 to 15 hours). Beyond this limit, catch saturation may occur as

well as higher proportion of dead fish and an increased degree of spoilage.
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CHAPTER THREE
MATERIALS AND METHODS
3.0, The Study Area

Lake Kainji lies in the savannah zone of North-Western part of Nigeria and is bordered by
Niger and Kebbi States (Fig, 1). Balogun and Ibeun {19%5) gave a detmibed deseription of the lake
to show that il 15 located within latitude 9° 30" N - 102 35' N and longitude 4°25° F - 424" E. [t has
a maximum length of 136 km and widest width of 24km with a maximum and mean depth of 60m
and 11m respectively. With a surface area of 1270 km?, the lake is presently the largest man-
made lake in Migeria and is capable of storing 15.6 % 10'm’ of water at full capacity, The lake is
divided into three main strata cach of it representing a distinet ecological basin:

(i} The Upper Basin:

This is the area where the River Niger enters the lake, This basin is charactensed by steep
banks and a narrow channel. It forms about 10% of the lake surface area with an average depth of
8.0 m.

(ii) The Middle Basin:

This forms the targest portion of the lake consisting of about 70% of the surface area, with
an average depth of 10.8 m. It is characterised by an extended flood plain, which is seasonally
exposed during draw down period. Due to the poor clearing of this area prior to the lake the

formation, there are lots of sub-merped stumps, which make wtilisation of some fishing gears

difficult.
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{iii). Lower Basin:

This is the deepest part of the lake with an average depth of 18.5 m. It is characterised by
steep banks and covers about 2004 of the lake surlace area.

The study area (insert of Figure 1) is located in the lower basin of the lake which has some
area been cleared of submerged stumps making the operation of the entangling nets casy.
3.2, Fisheries Resources of the Study Area
The periodic cateh assessment survey of lake Kainji from 1994 o 1998 showed that Citharinids,
Synodonidis, Cichlids (Oveochromis, Sarotferodon &Tilapia) Bagrus, Lates and Alestes were he
dominant species caught in gillnet fishery {(du Feu and Abiodun, 1998). Other less important
species that present in the gillnet catches include Labea, Clarias, Distichodus and Clrysichihys.,
Further breakdown of the catch data showed that these species were largely caught in gillnet

fishing within the Lower Basin of the Lake where the study area is located.

3.2, Construction Material and Fabrication Method

Based on Nedelec (1990) design specification for entangling nets, a total number of nine nets each
measuring 50 metre-rigged length and 3-metre depth were constructed in the College of Fisheries,
New Bussa Net Lofl. The basic design specifications and charactenistics of the nets were
presented in Table | and Figure 2 respectively. The nine nels were made of the following

materials:
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Table 1. The Design Specification of the entangling nets based on Nedelee (1990) IS5C FG Method

SECTION A: Elements of the Gears

Trammel
Mamme of the Tamm Meshsize 178mm Meshsizz Gillnet
Crear Crillnet
Lint Armour
Head length S0m S0m 50m 50m*
Depth Im Im 33m Im*
Fishing ground Pelagic zone Pelagic zone Pelagic zone Pelagic zone
Vessel(s) | fishing boat | fishing boat 1 fishing boat | fishing boat
Target fish Pelagic spp. Pelagic spp. Pelagic spp. Pelagic spp.
Mo, of crews 2 Z 2 .
SECTION B: The Webbing
Treammel
Name of the Gear Tomm Gillnet 1 7T8mm Gillnet
Lint Armour
Material tvpes Nylon (PA) Multifilament | Nylon (PA) Multifilament | Nylon (PA) Multifilament | Nylen (PA) Multifilament
Colour White White White White
Meshsize T.Hem 17.8 cm 7.8 dn:m 17.8 em
Twine size 210%72 (23 tex. x2) 210%6 (23 tex. x2) 210°2 210%6 (23 tex. x2)
E value®*' 0.5 0.7 0.5 0.7
No. of mesh length** 1316 402 1316 402
Mo. of meshes depth o 45 38 50 38
Vertical slack*” 0 0 1.1 0
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Table 1 {Contd.)

SECTION C: Lines and Ropes

Trammel
Tomm Gillnet 178mm Gillret
Lint Armour
Material type Mounting Mounting twine | Kuralon Kurafon
Length {m) Twine S0m 30m 30m
Thickness'diameter | 50m 21060 NO.8 NOLB
Twist direction 21060 z z z
&
SECTION Dk Accessories
Tamm Gillnet | 78mm Gillnet Trammel
Buoy Sinker Buoy Sinker Buoy Sinker
Material type Synthetic float Flat lead | Synthetic fioat Flat lead Synthetic float Flat lead
Weight g 100 g g 100 g g 100 g
Spacing interval Sm im Sm 5m Sm im
antityusfd I 11 4] I B [}
Buovancy®* /sinking | -136gF 10gF -136gF 10g/F -136g/F 10gF
pnw':r'&
Dimension
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331 The Netting

{a). Three replicates of gillnets using white nylon (Polyamide - PA) multifilament
netting of twine size 210%72 (46 tex.) and mesh size 76 mm were used. The mesh size
was taken to be the stretched length of a mesh from the mid point of one knot to that of a
diagonally opposite one. The 76 mm meshsize was used because of the Fisheries Edicts
that are applicable to the Lake (Miger and Kebhi States' Fisheries Edicts of 1985 and
1997 respectively). The edicts allowed the use of 76 mm as the minimum meshsize for
gillnet fishery on the lake,

{b). Another three replicates of gillnet using the same materlal as in (a) above
but different twine size and meshsize specification, The twine size and meshsize used
were 210%6 (138 tex) and 178 mm respectively.

{c). Three replicates of tmmmel nets were also constructed. The lint net had the
same mesh size with that of 76mm pillnet while the amour nets hove the same
specifications with that of 178 mm meshsize gillnet. The two amour nets were made to
sandwich the Lint while all the three nets were mounted on the same head rope and
footrope,

3.3.2. Lines and Ropes
The same head-ropes and footropes were wsed for the nine nets made of Kuralon
(Polyvinyl-alcohol, PVC) rope of thickness No.8, Eighteen picces each corresponding

to the rigged length of each net (50 m) were used as the head and foot ropes respectively
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3.3.3 Accessories

Cylindrically shaped synthetic corks ol dimension 70 mm x 30 mm and each
weighing 30¢ were used as floats for all the net and were spaced at 5 metre interval.
Total number of floats per net was | | pieces,

Flat lead sheet was caught into picces of dimension 1530 mm x 3 mm each
weighing 100 g and attached to the fool rope as sinkers with spacing interval
corresponding to that of floats.

3.4, Horizontal and vertical shacks

A horizontal net slack (hanging ratio E) of 0.5 was used for hanging the 76 mm
meshsize gillnets and the Lint net of the trammel nets, while the 178 mm meshsize
gillnet and the Amour nets of the trammel nets were hung at 0.7 hanging ratio, These
were achicved by using the appropriate models and co-efficient values as shown in
Appendices 3 and 4.

A vertical slack was crealed in the Lint net of the trammel by making it deeper
than the armour nets using a vertical slack ratio 1:1. This ratio was adopted in order (o
eonform with the work of Losanes ef af (1992) using ratio 1:1 vertical slack 1o have a
significant influence on the rate of fish entangling by the trammel net. The depth of the

lint net was thus 3.3 m while that of the armour nets was 3 m each post-hanging.
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34, Experimental desipn

Using Petrokis and Stergiou (1996) method, the nine nets were ganged together randomly
using randomised numbering technique to form a fleet of nine gangs of nets. The method was
assumed to eliminate the possibility of net mesh leading a larger fish to the next net mesh of the
size of the fish. Thus, all the nine nets were given equal opporiunity of being encountered by the
fish,

Twelve sampling stations were located at the southern-most busin (lower basin) of the lake
between Monai/Tada™Yuna fishing villages at the western shore and Anfani village ol the eastern
shore as shown in Figure 1. Using a portable Global Positioning Satellite (GPS) model Navstar
JLR-4110, the average distance of one station to another was about 1225 m (5.1D 2 26 m). Each
station was sampled twice giving a (otal of twenty four fishing operations. The [irst sampling
period was from 5th to 28th June, ¥Yr 2000 and the second sampling period was from the 17th July

te Sth August, Yr 2000,

3.5, Soak Time of the Nets

Based on the result of Fjalling and Furst (1990}, a total soak time of 15 hrs £ 0.244 was
maintained. The setting time was usually between 3.10 p.m. to 6,10 p.m. and the hauling time was
between B.10 and 9.40 am. depending on the distance of the station to the landing site. Il was
assumed that there will be no net saturation within this soaking period. However, the state of fish

canght was noted by using the following assessment parameters based on Acosta (1994).
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I-Alive: This was when the state of fish was recognised by the opened and closed
maovement of the opercular or the struggling observations of the fish.

2-Dead: This was recognised when there was no movement of any of the fish appendages
and trunk. The fish in any case would still be stiff (rigor mortis had not relaxed).

3-Spoilt: The degree of spoilage was based on the texture of the fish flesh and the odour
emitted either from the gills or anal opening. As the fish become spoilt, the flesh turned soft

{mushy} and offensive odour emitted from the fish body.

3.6. Net Recovery and Data Collection
The set nets were usually hauled the following morning. All the catches were carefully
observed to determine the state of the catch. The catches were carefully removed as the nets were
been hauled into the boat, separated according to the net that caught them and sorted into their
respectively species/genus using fish identification keys preparcd by Olaosebikan and Raji (1998)
as taxonomic guide. With the aid of a designed net recovery form in Appendix 3, the following
information was collected from each fish species.
(i) Scientific name of fish caught in each meshsize of gillnets and trammel nets,
(i)  Standard length (mm) of each fish. Total length measurement was not taken because some
of the fish caudal fins were damaged probably due to struggling or during the process of
removing the fish from the net meshes,

(1))  Weight of each hish (gm)
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(iv)  Mode of capture (A = enmeshed; B = wedged: and C = entangled).
(v) State of fish (1 = Alive; 2 = Dead and 3 = Spotlt).

(vi}  Soak time (being the difference between the setting and hauling time)

3.7. Data Analysis

The twelve sampled stalions constituted twelve experimental units. Since each stalion was
located about 1225 metres from the next one, the assumption was that the experimental units were
not homogenous. Therefore, each unit constituted a block so that the variption among the blocks
was maximised while the variation within any particular block was minimised. The Experimental

layout is shown in Table 2.

1. 7.1 Test of Hypotheses

The following statistical hypotheses were assumed for the characteristics of the fish caught
by each nets and their replicates,

(i} Null Hypothesis (Hp) of which there was no significant difference in the catches
(relative efficiency) of the three types of entangling nets. The alternative hypothesis (Ha) if there
was difference in the relative efliciency of the nets.

(i) There was no significant difference in the size selectivity of fish caught in the three
types of nets (Ho accepted). The altemative hypothesis (Ha accepted) of which there was

significant difTerence in the size selectivity of fish caught by the three types of net.
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(111) There was no significant difference (Ho accepted) in the cost of construction of each

net and the total weight of fish caught by the net The alternative hypothesis (Ha accepted) of there

was significant difference in the cost of constructing each net and the total weight of fish caught,



Table 2. Experimental layout of the sampling stations in blocks {12 in number} each
consisting of three replicates of the three types of nets ((reatments) randomly assigned.

T = Trammel net; 3G = Tomm Gillnet, 7G = 178mm Gillnet; I3 = Block.

Entangling Nets {Treatments)

Bl 3Gl T2 2G2 | 7G1 T3 Tl 763 7G2 3G3

B2 T2 703 TG Jg2 | 3G Tl 13 JH3 G2

B3 T3 TG G2 | TI 12 3G3 | 7G3 3Gl 302

134 Gi | T2 T3 1G3 | 3G2 701 3G1 T1 T2

B5 G2 | TI T3 T 341 763 | 7G2 33 TG

36 Tl T2 JG3 | T3 TGl jal 301 TG3 JGd

B7 T3 3] 3G3 | 3G2 7G1 T2 7G3 7062 Tl

38 3G1 T3 Tl Tl ek [LE) 3G2 701 303

BY TG3 | 3G1 T2 Ja2 | T2 TGl 33 ! 7G3

BID G2 | 3G3 | TGl 1l G2 a2 T2 T3 1G3

B1l T3 G2 | Tl 1G1 13 3G2 | 3G3 TG3 361

Bl2 Tl T3 2 | 3Gl T2 G2 A3 T3 761
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(i)  The three hypotheses were tested using Analysis of varionce (ANOWVA).  Since the
experimental units were assumed lo be heterogencous amnd were grouped into blocks, the

Randomised Complete Block Design (RCBD) was adopted using a linear statistical model

Yij=pn+Bi+Tj+Ey
Where
Y¥ij = Individual observation in ith treatment in the ith block.
p = General mean
Bi = effiect of the ith block
Tj = effect of the jth treatment
Eij = experimental emor
The effects of the treatments and the blocks were fixed in the design
3.8.2. Follow-up Procedure
A post-mortem analysis was carried out for paired comparison of the three ireatments since
there was significant difference when tested at p = 0.05 level of significance, This was done using

the Fisher's Least Significant Difference (LSD) method using a modecl

"T ]
LSD =t{a | 2, dfe)x }‘M’E
:

31



where
t = tabulated student's t-value at a level of signilicance (x) (L05
df = error degree of freedom (from ANOVA)

r = number of observation per treatment

J.7.3. Estimation of Relative Efficiency

The population and size structure of the fish stocks in the lake were unknown, The absolute
standard method to determine the catch efficiency of the nets was not applicable. Rather, a relative
standard method was adopted. This was determined by comparing the elliciency of a net with thai
of the other nets since they (the nets) were operated at the same, same Jocation and equal effon,
This method had been successfully used in the works of Losanes ef af (1992b and Michiels er af
(1994 using a model;

Ci

o

= K
Ci, +Ci, +Ci,

RE,

Where
RE: = relative efficiency of pear A
Cia = Catch of gear A (Number),
Cip = Catch of gear B
Cic = Catch of pear C

K =equal fishing efforts for the pear
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174, Estimation of Catch Per Unit Effort (CPUE)

In this expeniment, Acosta's (1994) definttion of catch per unit efforl (CPUE) was adopied
which was defined as catch (in gm) of a net, per the net length (in metre) per hour of fishing.

CPUE = Catch (gm)m/hr,

The total length of the three replicates of cach experimental treatment was 150m.  For
comparison of the CPUE of the experimental nets and that of the catch sssessment data of the
artisanal fisherfolks, the catch of each set of nets (76 mm, 178 mm and trammel nets) was projected
to that of 1000 m length of net using 6.67 multiplying of 3.1 for the 76mm gillnet and trammel net,
and 7.2 for 178mm gillnet, This was because a bundle of netting which the antisanal fisherfolks
usually set was estimated to be 1000 m long (Tta, 1998 Seisey and du Feu, 1999).

3.7.5. Estimation of Relative Species Diversity Index (RSD)
The relative species diversity index for cach type of entangling net was estimated using a

slightly modified mode] of Ita (1993) as thus:

RSDI = __No of Species Canght in o Net
Total No, of Species Caught in all the Nets
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L 76 Size Selection and Plotting of the Master Selectivity Curves

Using a class interval of 10 mm, a frequency distribution of the standard length of fish
caught in each gear (where there were enough catch) was tabulited. The percentipe occurrence in
each length class mid-point for a species in each gear type was plotied in histogram graph,

A master selectivity curve was plotted for each species that had at least 20 catches per net
type. This was done by the indirect method (Kitsharas method) which was successfully used by
Losanes ef af (1990, 1992) with shght modification in Samaronayaka of af (1997), The model
{Kitahara, 1964) used was:

SjAM:L)=5;B(M: L)K
where

Sy A = Sclectivity of net A

5B = Selectivity of net B

M =Meshsize

L. =Length of fish in a meshsize

K = Constant efforl

Using the model above, the master selectivity curve was calculated by sealing the
abscissas (x axis) in units of length/meshsize ratio and the ordinates (y axis) as the ratio of the caich
of a given meshsize to the total catch of all the nets, In Samaranayaka ¢/ of (1977), the ratio of

meshsize catch to total nets catch was maintained for the ordinate units,

34



However, the abscissas units were slightly modified by using the length class midpoints for a given
fish in a given net. This modification was adopied in plotting the selectivity curves

for the four most abundant species caught during this experiment using the model below ordinate
ratio which correspond 1o the probability of capture.

{_'"r‘l = L:}J

PMLY=e—
Sl 28.D°

Where
P = Probability of capture
Ly =atagiven length class mid-point
Lz = Maedian length mid-point
¢- = Exponential value
S.I = Variance,
The probability of capture, expressed as relative efficiency for each size class, was then

superimposed by shifting them downwards or upwards graphically.

7. Capture modes of the entangling nets
The fish catching performance of each of the entangling nets grouped into enmeshed,
entangled and wedged, The proportion of fish caught by a given caplure mode was estimated using

a ratio estimator {Cochran, 1977)

> Aik
>3 E' ABC.jk
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Where
r = proporiion caught by the ith capture mode

Yik = number of fish caught by capture mode ABRC in the kih sintions

3.7.8 Spoilage status
This was categonsed into three, The three catepories (Alive, Dead and Spoilt) were put in a
tabular form species by species for a given net type. The percentage of occurrence of all the species

were pooled together and plotted against a given net type.

179 Benefit -Cost Analysis
The cost of producing a unit of the pear was estimated and the total lish caught and the
market value was calculated. The data was used to determine the Fishing Profitability Index (FPL)

using Kondo method as reported by Nomura (1991). This was expressed as:

Benefit - Cost Ratio (BCR):

BCR =Costofthe Cateh a nel ...ovvvvenveininircnansines soveennes BAR L
Cost of the MNet

Relative Productivity Index {RPI}

BCR of the 3 net
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CHAPTER FOUR
RESULTS

4.1. General catch comparison

Table 3 showed that a total number of 365 lish were caught and all weighed 88.795 kg by
all the nets during the 24 fishing operations. This fish belonged to 16 different species. Figure 3
showed the percentage occurrence of these species in all the nets pooled fogether, Citharinus
citharus, Oveoclromis niloticus, Symodontis membranaceons and Sarotherodon galilaews were the
four most abundant species caught in that order and they constituted about 8 1% of the total catch by
number and 79.5% by weight.

The trammel net caught a total number of 219 fish belonging to 13 different species and
weighing 61,472 kg, With a relative diversity index of (0.82, the net {Trammel net) had the highest
number of fish caught both by number and by weight with 60.0% and 69.2% of the total catch of
the 3 entangling nets respectively.  Also, C citharus, O miloticus, 8 membremaceous and 8.
galilaeus were the four most abundant species in that order with a percentage ol occurrence of
79.9% and 79.4% respectively of the total catch of the net (trammelnet),

The 76 mm meshsize gillnet catch was next to that of trammel net with a wtal number of
141 fish weighing 24.94 kg and belonging to |1 different species with a diversity index of 0.69.
This constituted about 38.6% and 28.1% by number and weight respectively of the total catch of the
3 entangling nets. Again, the 4 most abundant species occurred in this net (76 mm meshsize

gillnet) but the order of abundance took the form of
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Table 3. Summary of fish species caught in all the entangling nets during the experimental peried
Species Tomm Gill Net | 178mm Gill Net Trammel Net Total
Family
Mo | Wit (gm) No | Wi tgmf! No | Wtigm) | No | Wi(kg)
CICHLIDAE Oveochromir ailoscus 40 54565 - 55 10735 | 95 16.20
Sarotherodon galilaens 43 3100 3 23 4230 46 1.330
Tilapia zilli 3 535 - . 7 820 12 1.355
CITHARINIDAE Citharinus citharus 39 7795 | £1.0 58 214550 | 98 29.850
DISTICHODONTIDAE | Distichodus rastrafus 2 625 - - - - 2 0.625
MOCHOKIDAE Sjﬂﬂdﬂn.f]': membranaeeis 20 4905 = = 39 12380 59 17.285
CLARIIDAE Clarias anguillaris 4 930 - ) |4 5735 18 6.665
CIPRINIDAE Labeo senegalensis 5 1015 = - 10 2280 15 3.295
Labea coubie 1 220 1 350 4 1790 i 2.390
BAGRIDAE Bagrus bayad - - 1 =50 2 285 3 | 0.835
Chrysichihys nigrodigiianes = - = . 4350 2 0.450
Clarotes laticeps - - - " 2 245 2 0.245
OTHERS Lates niloticus 1 280 1 380 2 0.660
Hydrocymus forskillii - - - = 2 750 2 0.750
Eutropius nifoticus 1 70 - i D_S . - - 1 0.070
Mormyrus delicious = : 2 - - 2 1.050
Net Total 141 24.942 5 239 219 | 61472 | 365 | BB.795
Mean Weight (g) 176.9 478 280.7 435¢
Mo. of Species 11 4 14
Relative Diversity Index 0.69 0.25 0.82




O miloticus, C. citharus, 8. galilaens and 8. membranaceous respectively.  The four most
abundant species also dominated the catch of the 176 mm gillnet with 86.5% and 85.3% by
number and weight respectively.

The 178 mm mesh size gillnet was the least both in number and weight of fish
caught with 5 fish weighing 2.39 kg and belonging to 4 species. These were Citharinus
citharus, Labeo coubie, Bagrus bavad and Mormyrus deflicious. With a refative diversily
index of 0.25, the caich of the net was only 1.37% and 2.69% by number and weight
respectively of the pooled catches of the 3 entangling nets.  Analysis of vanance showed
that there was significant difference in number and weight of the fish caught in the different
entangling nets (P < 0,03). So also, was a significant difference between the 76 mm gillnets
and 178 mm gillnets. Although the 178 mm gillnets caught the least number and weight of
fish, but it had the highest mean weight of fish caught in the experimental nets which was
47% gm, This was followed by trammelnets with a mean weight of 280.7gm. The least mean

wesight of 176.9gm was from 76mm gillnet with 178zm mean weight.

4.1. Catch efficicney of the entangling nets

Figure 4 showed the overall Relative Efficiency Index in catching the vanous
species encountered by the entangling nets. The trammel nets with ratio (L6 was the most
efficient gear, during the experimental period. Result of relative efficiency (species by
species) showed that trammel was most efficient for capturing . citharus, O. miloticus, 8
membranaceous and 8. palifoeus in that order. The 76 mm gillnet curve followed the
same pattern but at a lesser degree while 178 mm gillnet did not give a useful mformation

on which species it was efficient at ealching,
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Table 4 showed that the total fishing hours for the 24 experimental lishing
operations were 360.4 hours, This gave a mean of 15.02 hrs soak time for each fishing
period (S.0. 0.24). This was used to estimate the CPUE for each net after the catch welght
had been standardised, Table 5 showed that the trammel net had the highest CPUE of 7.95,
followed by 76 mm gillnet with 3.23 and 178 mm gillnet had 0.72 as CPUE.

4.2 Size Class and Selection Range

Table 6 shows the length distribution of O. nileticus, § galilaens, O citharus and 8.
membranaceous caught in the 76 mm gillnets and tramme] nets with a length class interval
of 10 mm. There was overlap in the minimum length class of fish caught by both 76 mm
gillnet and trammel nets for the four dominating species. However variation in the
miaximum length class for the four species caught in net types differed. @, nifoticus had 125
mm class mid-point for both 176 mm gillnet and trammels but 205 and 225 mm as
maximum midpoints for 176 mm gillnets and trammel nets respectively. Some observation
was made lor the S,galilaens minimum class mid-point but with shorter selection range of
115 to 195 for 76 mm gillnet and 115 to 215 for trammel net.  The minimum class at
capture for C. citharimus was at a higher mid-point of 155 for both net types. While the
maximum class mid-point was at 245 mm and 275 mm 76 mm gill nets and trammel nets
respectively, 8 membramaceous had the lowest class mid-point of 75 mm for both net types.
This ranged to a maximum of 175 mm for 76 mm gillnets and 235 mm for the trammel
nets. It was generally observed that the 76 mm gillnet had a narrower length selection range
than the trammel nets for all the four species analysed. Also, the wideness of sclection
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Table 4. Summary of Seak Time for the entangling nets

Setting (p.m.} Hauling {a.m.) Soak Time
Station Tatal
A B A B A B
Hr: Min Hr ; Min

] 340 530 2.35 830 14 : 55 15:00 29155
2 o 5.20 &.20 8,40 15: 05 50 30:25
3 5.15 530 210 0.00 14 ;55 15:30 30 ;25
4 510 340 8.15 850 1508 25:10 30:15
5 5,25 520 830 240 15: 15 15 :20 30:35
] 533 510 8.30 Q.40 14: 55 14 ;30 29:25
7 5.38 .00 a0 8.30 15:32 14 : 30 30: 02
8 5.30 6.15 9.00 8.40 15:30 14:25 29:55
9 5.36 6.10 830 8.40 14 54 14 ; 30 29:24
0 5.30 520 2.40 8.30 15: 10 15:10 30: 20
11 3.20 5.40 &40 8.30 15120 14 :50 30: 10
12 5.30 6.20 820 B.25 14 : 40 15 503 29: 45

Grand Total =360 ;24

Mo. of Fishing Operations =24

Mean Soaked Time = 1502

Standard Deviation =24

A = 1st Fishing trial
B = 2nd Fishing trial
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Table 5 Estimation of CPUE for the entangling nets during the experimental period

Type of A B % D Mean Soak | CPUE of CPUE of Exp. | CPUE* from
Net Total Area of Areaof a Multiplying | Time for Exp. MNets/Day CAS
Catch Mets (m*) | Bundle of Factors Expenmental | New/FHrs
Nets Cre Nets
T6 mm
Meshsize
Gillnets 24942 450 1350 LA 15,43 0.215 3.23 3.5
178mm
Meshsize
Gillnets 239 450 3236 7.2 15.43 0.04% 0.72 4.7
Trammel
Nets. 61472 450 Lint=13%) 3 15.43 0.529 T.95 N.A,
Armo=3236

®

NA,

= CPUE of artisanal 76 mm meshsize gillnets fishery of the lake. Data was extracted from Catch Assessment Survey from
January 1995 to Decemnber 1998 (du Feu & Abiodun, 1999).
= Mo available data on the gear.



Table 6. Le distri i i5 for the foo st ah ant species,

Size Class Oreochromis nifoticus Suratherodon galilieus Citharinus citharus Sarotherodon membranaceous
£
L_g
Bi
(mim) HE |GN =’ Totl | GN TR Total | GN TR Total | GN TR Tortal
079 ] I | .
BO-g9 &35 2 3 5
Q-89 g5 o l |
100-109 103 0 | 1
LI0-11% 115 | [ .
120-129 | 125 2 2 4 3 1 4 10 3 13
130-139 | 1358 7 5 12 6 0 i 2 3 4
140-148 | 145 27 & 23 1 2 3 1 10 11
150-159 | 155 5 5 10 4 6 10 1 1 2 1 3 4
160-169 | 165 3 2 5 6 3 9 4 0 4 2 4 6
170-179 175 1 2 3 H 3 3 0 H ] 1 2 3
180-188 185 3 16 19 2 3 5 6 1 7 2 2
1 5H0-194 195 i 3 9 1 1 2 15 a4 19 1 1
200-209 | 205 1 7 B 0 0 6 5 11 0 o
210-219 213 1 | 1 2 4 4 E | 1
220-229 225 1 | | & 7 2 2
230-239 235 1 14 15 1 1
240-249 245 | 7 B
250-259 255 11 11
260-269 2635 1 [
270-279 275 4 4
40 55 03 23 23 a6 19 58 a7 20 349 59

GN = 76 mm meshsize gillnet

TR = Trammel . 45



range for the trammel nets was towards a higher length class mid-point, This showed that the trammel
nets caught more larger fish than the 76 mm gillnets, Hence, the higher mean weight of 280.7 g for
trammel net and low mean welight of 176.9 g for 76 mm gillnets (Table 3).
Figure 5, 6, 7 and 8 show the optimal modal length for €2 wiloticus, 8. galilaens, C. citharns and S,
membranaceous caught in the two net types respectively. Whereas the optimum modal length of O,
mitodicus caught in 76 mm gillnets was at 145 mm, in the tramme] nets, it was at 185 mm class mid-point.
It was also observed that the trammel nets had & minor modal length at 145 mm which corresponded 1o the
optimal modal length of the gillnet (76 mm meshsize).
Figure 6 showed that 5. palilaeus had optimal bimodal length at 135 mm and 165 mm in the gillnet
(76 mm} catches. The trammel nets had optimum modal length at 155 mm and the Figure 6 also indicated
high percentage of larger species (165 mm to 185 mm mid-point), The 76 mm gillnet had its optimal
modal length at 195 mm for C. eitharus while the modal length for the species in trammel net was at 235
mm. Though the trammel net length distribution had the widest selection range for this species than the
rest, but the wideness tilied towards the mid-points that were lower than the optimal mid-point.
Size distribution to the different length class for 5. membranaceous were similar for both 76 mm gillnets
and the trammel nets. However, modal lengths for both type of nets were again different. While the
modal length of 76 mm gillnet was 125 mm, that of the trammel net was at 145 mm, The selection range
of & membranaceous in the trammel net was the widest when compared with that of the other most
abundant species,
Selectivity Curve
Figures 5, 6, 7 and 8 showed the master selectivity curves of gillnet and trammel fitted to logarithmic
normal distribution models for O, piloticus, 8. galilacus, C. citharus and 8. membranaceous respectively,
It was observed that while the optimum modal length O miforicns was at 145 mm, the median
length () of the species caught in the 76 mm gillnet was at 165 mm. The optimum modal length being
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Table 7. Estimated parameters for plotting the master seleetivity eurves of
the four target species,

Species Median | Modal Std. Selection Skewness
Length | length deviatio | range (mode -
() n (o) median)
a
0. miloticis
GN | 165 145 27.39 135-205 -0.73
TR | 175 185 33.17 145-2035 +0.30
S. galilaeus
GN | 160 135/165 | 24.5 135-185
TR | 170 155 30.28 140-210
C. Citharus
GN | 200 195 30.28 170-230 -0.17
TR 215 235 38.94 175-255 +H1.51
5,
membranacrous
GN | 125 125 33.17 | 90-160 +0.0
TR |55 145 50.5 105-205 -0.20

OGN = Tomm Mesh size gillnet
TR = Trammel net
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-~ synonymous with the optimum probability of capture to the master curve being skewed to the left with a
standard deviation (O) from the median length class of £ 22.6 mm. The median lenpth of the species (€}
Jmifaricus) in the trammel net was at 175 mm but the optimum modal length was 185 mm. This cavsed the
curve to skewed to the right with a pronounced long light tail (= 175.0 mm, O =+ 45 mm).

The median length of 5. galilaens (160 mm) fell in between the bimodal optimum length in the 76
mm gillnet catches (135 and 165mm) and standard deviation () was 20.5 em which showed a lower
selection range when compared with the O, nifeficus in the net type. The high median length (p = 170) of
& galifaens in standard deviation (O = 52 mm). However, an optimum modal length of 155 mm
eliminated the skewness of the curve to the right which also limited the extension of the right tail of the
curve.

The master curve of the 76 mm gillnet 1o O efthearus followed the pattermn of that of the . niloticus
but with a higher O value and optimum modal length. The latter was again at the lefi side of (195 mm) of
the former (200 mm). This resulted to the curve being skewed to the left side without corresponding
slipped left tail. The trammel net curve also skewed to the right with a long and genile right tail, g = 200,
0 = 62.52 m and optimum modal length = 235
The master curves of the 8. membranaceows in the 76 mm gillnet and trammel had the same bell shape but
the selection range of the 76 mm gillnet was much narrower than that of the trammel net which was about
the widest selection range in all the four species reported on.

4.4. Mode of capture of the entangling nets

Figure 9 shows that 21.9% of the pooled catches in 76 mm gillnets were enmeshed (gilled),
followed by 11.2% entangled and 5.5% were wedged. Out of the 3 fish caught in the 178 mm gillnets, 4
were enmeshed and one entangled. The trammel net recorded 34% fish that were entangled. Enmeshed

fish accounted for 19.2% and those that were wedged were 6.9%,
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Table 8 showed that in the 76 mm gillnet, the four most abundant species were mostly enmeshed (2
niloticus 60%, S galiloews 74% and O cltharus 59%%) with the exception ol 8, membranaceous which
was 40% enmeshed, 45% wedged and only 15% entangled. The trend changed in the trummel nets as
shown in Table 8. The trammel nets entangled 55, 52% and 81% of @ miloticuy, S, gafiloeus and C.
citharus respectively. Only 25% of the 8. membranaceous was entangled while 41% and 33% of the
species were wedped and enmeshed respectively.

The length composition of four principal fish caught (O miloficws, S galifaews and S
membranaceous) was compared as shown in Figure [0a. There was no signilicant difterence (I* > 0.05)
in the length range for the enmeshed and entangled fish caught in 76 mm meshsize.  The modal peaks of
€2 niloticus and S palilaeus that were enmeshed were at a lower lengih class mid-point - 143mm and
135 mm respectively; and the entangled O nifoticus modal length mid-point was at 185 mm. The mid-
point modal peak for C, citharus was at 195 mm for both enmeshed and entangled fish.

In the trammel nets, there was a wider length range for (). niloticus that were entangled than those
that were enmeshed. But the mid-point peaks for the two modes of capture were both at 185 mm (Figure
10b). Figure 10c showed that C. citharus enmeshed had a very narrow length range {from 215 1o 245);
whereas the length range of the fish caught by entangling was very wide from 155 mm to 175 mm with
mid-point length peaks at 235 and 255 for enmeshed and entangled fish respectively, S membranaceous
had a wide but equal length range for the three modes of capture in figure 10d The range was [rom 75

mm 185mm.



i’-LS. Spoilage status of the fish canght
Table 10 showed condition of the fish afler capture. Stages | and II (i.e. alive and dead respectively)
w.:n: considered to be of good quality while stage 111 was considered as the spoilt stage. In general, out of a
total of 365 fish caught, 143 were alive, 173 dead and 49 were spoilt. Data analysis showed the 39,2% and
47.4 that were alive and dead respectively were still in good condition. The spoill fish accounted for only

13.4% of the total yield. Figure 11 was the relative percentage of occurrence of the fish in each state of
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' Table 8. Percentage mode of caplure of the 76 mm and 178 mm meshsize gillnets during the
experimental period.
Species Enmeshed Wedged Entangled Tot:
Family (A) (13) (C)
Mo
Nk o No Yo Na Yo
CICHLIDAE Oreochromis niloticus 24 L0 1 2.5 15 37.5 |40
Sarotherodon galilaeus 17 73.9 2 37 |4 174 |23
Tilapia zillii 4 80.0 1 200 |- - 3
CITHARINIDAE Ciiharimioy eithars 23 9.0 2 = | 14 159 10
DISTICHODONTIDAE Thxiichoduy rosieatus - - ) 1000 | - - 2
'\Jll
MGCHGK] DAE S:}'HHI'-JI{:"THIS' ﬂiﬁ’lﬂhrﬂ'}]'ﬂffﬂﬂ.f 3 4”.{: i'..i '1'5."] 3 ! 5 ?.-l:l
CLARITDAE Clavlas ﬁng]:f{”urf'_l,' 2 50,0 | 250 | 25.0 4
Labeo senegalensis 2 40,0 - - 3 60.0 |5
Labeo coubie - - - 1 1000 |1
CIPRINIDAE
Bagrus bayad 0 B - - - - -
: Chrysichihys nigrodigitofus | - . - % = - -
BAGRIDAE larotes laticeps 2 = - - - - -
Lates niloticus - - 1 100.0 | - - 1
Hyvdrocynus jorskhali = i = = = . =
OTHERS Entroping niloticus - 2 i 1000 |- -
Mormyrus delicious 3 T - i -
“ Total &0 56.7 20 142 |41 291 141
178 mm Mesh size
Gillnets
Citharinus ¢itharus | 100.0 T = = . 1
Labeo couble I 1000 |- - - - |
Mormyrus delicious 2 oo |- = z . 2
Baggpraee beayead - - - - g [
Tuotal 4 80.0 - - | 200 |5

Tomm gillnet mode of capture in column A differ significantly from column B & C, but no

significant difference between column B & C
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* Table 9. Percentage mode of capture of the trammel net doring the experimental
period.
. Enmeshed Wedged | Entangled
(1) (€)
Family Fish Species Ti
No. Y No Ye | No Yo | N
CICHLIDAE Creachromis niloticus 25 1446 |- - 30554 135
Sarotherodon galilaeus 10 435 |1 4.4 12 | 521 |23
Tilapia zillii 7 100.0 | - - = . 7
CITHARINIDAE Citharinus citharus 11 19.0 |- - 48 | 81.0 |59
7 DISTICHODONTIDAE Distichodus rastratus - - - . . . -
MOCHOKIDAE E}lm}g,&jnﬂ's mEmBr e Ons 13 33.3 16 41.1 10 256 39
CLARIIDAE Clarias anguillaris 1 71 3 357 |8 57.1 14
CIPRINIDAE Labeo senegalensis 1 100 |- - 9 90.0 |10
Labeo coubie 2 500 |- - 2 500 |4
BAGRIDAE Beygrues bayad - - 2 1000 | - - 2
Chrysichthys nigrodigitatus | - . 2 100.0 | - - 2
Clarotes laticeps 3 e I 50.0 500 |2
OTHERS Lates niloticus - = 5 - | 1000 |1
Hydrocynus forskhali - - - - 2 1000 |2
Eutropius niloticus . w = . = - -
Mormyrus delicious . g - - - . -
g
Total 70 320 |25 114 [ 124 | 566 219
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spoilage for the types of net used, Occurrence of dead fish was slightly higher than those caught alive using
76 mm gillnets (17,3% to 14.8%) while the spoilt fish accounted for 6.9% of the total fish catch. Out of the

five fish caught in with the 178 mm gillnet, four were dead and one spoilt, none was alive, Tn the trammel

net catch however, the dead fish accounted for 29.2 % of the catch while live fish constituted 34, 7% of the

total catch. About 7% of the total fish caught by trammel] net were found dead.,
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Table 10. Statag of fish caught in all the nets pooled together.
I'= Alive; II = Dead; 111 = Spoilt.

Species Tomm Gillnets 178mm Gillnets Trammel Nets GrandTotal
11 Il | Total | I1 I | Total 1 I | Total | ]

=
—_
—
aa

S

22
12
40

12

55 61 | 31
23 15 | 24
58 12 | 67
39 37 | 22
14 : 11

Lad

Oreochromis niloricas
Sargtherodon galiinus
Citharinus citharu
Synodoniis membromaceous
Clarias anguillari:

Tilapie zillii

Labeo senegalensi

Labeo coubie

Bagrus bayad

Lates niloticus
Hydrocynus forskai®
Chrysichthys nigrafigitatus
Distichodus rostrass
Eutropius niloticus
Clarotes laticeps
Mormyrus delicions
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Fon BN S B A e B R e R o T oo B e R N T L N [T o B P
LR R e e === G B S B )

Lo T e R e I o I N R T o [ R S

Total a4 63 25 | 141 0 4 1 3 90 106 |23 |219 | 143 | 173 | 49
% Relative Occurmme 148 173 | 69 0.0 | 1.1 |03 24.7 | 29.04 | 63 39.2 1474 | 134

No in columnE& IT of the 76mm gillnet and trammel net does not differ significantly, but beth differ significantly from column
111 by LSD tett

63



Ralative occcurence

35 -

D aiive
B Dead but not spaoiit
30 - O Spailt

25 -
i
&
oE
20 - 1

g

-l

ke
TEBmMmm 178mm Trammel net
gilinets gilinets

Maode of capture
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Detailed analysis of Table 10 revealed that C. citharns had the highest number of spoilt
fish of 19 (38.8%) out of 49, Eleven {11) of the spoilt O ¢itharns were fromn the trammel
nel while 8§ came from 76 mm gillnet. All the L. niloticus, H. forskhall, 1D rostraius and
E, niloticus were already spoill at the time  the nets were  hauled, Spoilage was not
recorded in 8. membranaceous and C. nigrodigitatus,
4.6. Cost Benefit Analysis

Table 11 shows the relative fishing profitability index estimated from the data
available. While it was possible lo estimate the number of [ishing operations, a gillnet of
a known twine size could do in a life span, it was not possible for trammel net because of
its non-existence in the artisanal fishery of Lake Kainji. Hence, estimation of the relative
profitability index of the trammel net was based on the life span of a 76 mm gillnet which
was even less than that of 178 mm gillnet. Trammel net recorded the highest index of

0.48 followed by 76 mm gillnet being 0.45 and 178 mm gillnet had the least of 0.07.
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Table 11

entangling nefs

Estimation of Relative Fishing Profitability Index (RPI) for the

SMo | Measurable Parameters 3 Fleets 7onun 3 Fleets 178ms
Gillnet Gillnet
I Cost of Construction {(Materials only) B 10,500.00 M11L000.00
2 Estimated Weight of Fish/Unit operation
(Total Wi of Fish)
Mo. of operations 1.04 kg 0.1 kg
3 Projected number of Operations in a life span®
(22 Operations/Month) 25% 15=330 22 x 24 =518
4 Estimated Cost of Fish/kg
{Data from local market survey) M130.00 M130.00
5 Projected earning in life span
(Hems 2x 3x 4) W44, 616.00 #6,864.00
& Benelit Cosl Ratio (C.B.R.)
_{ltem 5)
fEem | 4,25 .62
7 Relative Profitability Index
[RPI = CER,
YCRA
FCBHE = 4 .25 0. as 4,57 = 3,30
! . ﬂad’j‘ ﬂ.n?

* The profection was based on that of gillnets used for avtivanal fishery. Trammel net
usage was wil and the period af experimemation was too shert to determine the life
s of the frammel et
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CHAI'TER FIVE

DISCUSSION

The species caught with experimental nets (76mm gillnets, 178mm gillnets and
trammel nets) were similar to those reported for the artisanal gillnet fishery in the
same stratum of the lake (du Feu and Abiodun, 1999). The four dominant species (C.
citharus, 0. niloticus, 8. membranaceous and 8. galiloeus) also followed similar trend
in which synodontids, cichlids and characids were reported to dominate the artisanal
gillnet catches ol the lake, though with slight varations in order of abundance, This
variation could be assumed 1o be due to the multi-fleets nature of the gillnets used in
artisanal fishery catch statistics of the lake, This multi-fleet gillnets comprised of
mesh sizes that ranged from 1™ (25.5mm) to 7" (I 78mm). The smaller mesh sizes (<
Fomm) of the artisanal gillnets caught smaller species such as Alewes, Schifbe and
other Cichlids (e.g. Hemichromis spp.) in abundant, but these were eliminated in the
experimental entangling nets whose mesh sizes were from 76mm and above.

When comparing the CPUE of the experimental nets with that of the arlisanal
fisherfolks’ Catch Assessments Survey (CAS) of the Lake between January 1995 1o
December 1998, ( Abiodun and du Feu 1999 ), it was observed thal the CPUE of the
7omm gillnets in the experiment was 3.23 while that of the CAS was 3.5 (mean). The
difference could be said to be minimal when we considered the fact this experiment
was conducted for a period of twelve (12) weeks while lisherfolks CAS was for 48
months, There was no exiting data from the Lake that the trammelnets CPUE could be
compared with due to the absence of the net (trammelnets) in the artisanal lisheries of

the Lake.
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The small difference between the species diversity index of the species caught in
76 mm gillnet and the trammel net {0.69 and 0.82 respectively) showed that both nets
had similar species selection properties. Generally, the catches of passive pears
{entangling nets inclusive) had always been an indication of fish activities
{particularly their movement within the fishing ground where the gears were
slationary sel (Acosta, 1994), The effectiveness of the gear (o select a particular
species had been [ound 1o be a product of two probahilities:

(i) That of encountering of the gear by fish

(ify  That of retaining of caught fish by the gear,
In this study where the population of fish was unknown, the nel encountering rate
could not be determined. It thus followed that the retention rate of the nets was the
factor useful in estimating the catch characteristics of the two nets. Therefore, slight
and insignificant difference (P < 0.5) in the type of species retained (caught) in the
gillnets and trammel nets was an indication of the similarity of both nets in species
selection characteristics. This result agreed with that of Acosta (1994), though he
noticed a significant difference in the total number of individual species caught,
The significantly high catching rate and relative efficiency (CPUE = 7.2; 0.6
efliciency) of the trammel net in this stedy was also observed in similar studies
reported in Madenjian and Ryan {1975), Petrakis and Stergiou (1996) and Losanes ef
al (1997). Several factors that can positively influence the probability of capture of
trammel nets were highlighted in Nomura (1991). Most importantly among these

factors was however further observed by Losanes ef af (1997).
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In & fMlume tank experiment they observed that some meshes of the lint net
formed pockets to the amour net meshes, These pockets they deduced, was created by
the extra — loosencss of the vertical slack of the lint net. This was the basis for the

high entangling capability of trammel nets penerally. This observation was also
mantlested in this study in which 56.6% of the trammel net catch was by entangling.

It was found that there was significant variation in the mean weight of fish
caught in each net lype. The 76 mm gillnet which caught more fish than the 178 mm

gillnet had a lower mean weight (176.9 g) than the 178 mm gillnet (478 g). This
indicated the ability of the larger mesh size net 1o retain large size fish. la (1998) and
du Feu and Abiodun (1999) showed a trend in which the larger the meshsize of
gillnet, the bigger the size of fish caught. Since bigger fish of the same species could
be assumed to attain a more matured stage, concentration of fishing effort on small
mesh sizes of gillnets would resull o stock depletion due to over-fishing. The
banning of small mesh sizes for the Lake's gillnet fishery was therefore, justifiable. I
must be emphasized that Lake Kainji fisheries being o mulli-species, had over 100
different fish species whose sizes ranged from <400 mm to >2000 mm for
Sierrathrissa leonensis (Clupeids) and Lates nilotices (Centropomidae) respectively
(Ita, 1993). The use of 76 mm as the minimwm recommended mesh size for gillnet
fishery on the lake would therefore, resull to several species left unexploiled. Hence
the need for a greater diversification of the fishing gears of the lake as suggested by

Adimula and Fasakin {in press).

69



Contrary to von Brandt (1984)'s belief that entangling nets, particularty tammel

and semi-trammel nets had very tow selectivity or oul rightly unseléctive, the master

selectivity curves for the four most widely caught species in this study showed that the
tramme] nets were as selective as the gillnets. The nel hwd distinet minimum selection
length for the Tour species which were similar to that of the gillnets. However, the
trammel nets were found to have a wider selection range than the gillnets. Since the
minimum selection length of the trammel nets was similar to that of the gillnets, the
under selection range exhibited was an index of larger fish sizes being caught.

A similar observation was made in Madenjian & Ryan (1975) and Petrakis and
Stergiou (1996} which they attributed to high entanglement of large fish species
resulting to a high median length.

The occurrence of a minor modal length in the tramme! nets length frequency
histogram for €. niloticus could mean that the lint part of the trammel nets also had its
own catch characteristic that could be distinctive. On the other hand, the bimodal
optimal tength of the 76mm gillnet in may be attributed to two cohorts of 8 paliloeus
existing during the experimental period, This assumption could be said to be true
when the 76 mm gillnet resull was compared with that of the trammel net, The equal
probability of capture shown in three consecutive classes mid-point of the net
{165mm, |75mm and [85mm) could have been due 1o the trammel {linl effect of the
net, which distributed the catches of the cohorts that encountered it within several

class mid-points.
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The master curves ol tramme| and semi trammel nets were reported to be bell-
shaped and tend to be skewed 1o the right for most species of fish (Losanes ef al
1992a; Fujimori et of 1996). The curves which were described as being asymmetrical
were similar to that of gillnets in shape {that is bell or gaussian shape) but diflered in
the sense that gillnets curves tend to be skewed to the left. This result of this study
also followed that pattern of same extent except for the master curves of O, mifoficus
in which bath (gillnets and trammel nets) skewed (o the lefl. The reasons of this
ohservation could not be adequately ascertained presently. This was because of the
numerous inter-playing factors, which was known to affect the selectivity curves and
skew ness of entangling nets.  Out of the factors listed in Petrokis and Stergiou { 1996)
which include shape of fish, visibility of net, swimming speed and dircction of net
encountering; only the shape of the fish could be related to the skewness of the master
curves in this study. Losanes ef of (1992a) reported that the skew ness of the master
curve to the right for rainbow trout {Omcorfyrciins pokiss) in entangling nets was doe
to a preater proportion of large size fish being caught. Likewise, the skewing to the
right of the trammel net master curves for O nilotices and C. eftharuy could be due to
a high proportion of large size of those species being caught during the experimental
period, Although the laterally-compressed shape and noticeable girth formation of the
two species could be arguably said to aid wedging process, bul ability of trammel nets
to combine entanglement with other capturing process might have contributed

immensely (o the curves skewing to the right.
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The gillnets and trammel nets master curves skewing to the lefl for 8 gafiloens
showed that more of these species were caught below the median length which
suggested thal some selectivity factors other than the shape of the fish might have
inter-played during the capturing process.
The shape of 8. membranacesns might be the contribulory factor to the trammel nets
master curve skewed to the left, The spiny appendages of the species made it
susceptible to wedging and further entangling even at quile a small size. The master
curve being skewed 1o the left with an extra wide selection range (width of the
trammel net curve) suggested that several species of small and large size &
membranaceous were caught together in the trammel net. This same observation was
equally made by Losanes e af (1992a) in which an extra-wide selection range was
noticed in the master curve of spiny goby and this was attributed to spiny appendages,
which caused the fish (both small and Iargi:jl lo be highly susceptible 1o entanglement,
Comparison of the methods in which the fish were captured {enmeshing,
wedging and gilling) by the entangling nets showed that the 76mm and 178mm
gillnets caught fish mostly by enmeshing (56.7% and 80% respectively). Three of the
most targeted species (O, milotfens, S. galiloens and €. citharay) which had laterally
compressed bodies and with noticeable girth region were mostly enmeshed (65%
enmeshing) by the gillnets. On the other hand, wedging was more pronounced in the
mode of capture for 5. membranaccous, which was characterized with spiny
appendages. The shape of these species could be said to have contributed to the mode

uflh{:ir.capture in gillnet.
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This was also confirmed in YFJ (1994), which pointed out, that enmeshing mostly
caught compressed fish while spindle shape fsh were caught by wedging. The
trammel net caught hish by entangling (56.6%) and enmeshing (32%6) while wedging
was not  pronounced excepl for the spiny species as demonstrated y 5,
membranaceous. The susceptibility of 8. membranaceous 1o trammel net as has been
demonstrated by the ability of the net to catch the fish by conmeshing, wedging and
entangling may be of concem 1o the management of the stock. The length range of 8,
membranaceous in the three capture modes which were the same (from 75 mm to 185
mim) showed that whatever size of the fish that came in contact with trmmmel net, the
prebability of it being captured in any of the three modes was high. The ability of the
net 1o effectively utilize the three modes of capture over a wider selection range could
make the net to be indiscriminate in its selection process.

The observed spoilage of 13.4% recorded within a 15 hr soak time was higher than
that recorded in Acosin (1984) in which 8% spoilage was oblained in a 10 - 15 hr
soak time. The higher percentage recorded in this experiment could be due to the
temperature variation in the location of the two study areas. While Lake Kainji is in
the Tropic, Acosta {1984) work was in the Temperate Region. It needs 0 be
emphasized however, that the [13.4% spoilage within the soak time was nol high
enough to alfect the market value of the product.

The projected eamning from the three types of nels and subsequent relative
Prolitability Index (RP1) showed that trammel net had the highest 0.48. No literature
was available for comparison with other people work,

However, the RP’l for trammel net was comparatively high enough to compensate [or
extra cosl expended on the trammel net.
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CHAPTER SIX

CONCLUSION AND RECOMMENDATIONS

The catching efficiency of entangling nets that was experimented on in Lake
Kainji revealed that trammel net was more efficient in catch ability than that of 76mm
gillnet and 178mm gillnet pooled together. Due to lack of adeguate catch data [or the
178mm, meaningful further analysis for selection mode of capture and spoilage
studies could not be achieved [or the meshsize.

Although there was a significant dilference in the catch rates of the net types
within the short fishing trinfs, however it may still be unwise 1o conclusively say that
the use of trammel net should be encouraped in Migerian inland waters, Further
investigation on the efficiency of the nets over a longer period (for ot least 2 seasons)
should be carmied out.

Sugpested areas for further investigations include meshsize variations of the
lint and armour panels of the trammel nets, hanging ratio variation, vertical slack and
possibly the side of attack of the net. Construction cost of a trammel net which has
three panels of netting is expected (o be higher than that of a semi-tramme! net which
has two panels of netting (one lint and one armour). There is need to invesligate the
catching rate of the two nets { two walled and three walled trammel nets) in order to
Jjustify the extra expenses incurred on the three walled trammel net. The soak time is

another area that deserved further work,
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The investigation should be on the optimum soaking time for the highest catch, net
saturation and rate of spoilage.

When all these information are known through further investigations, it will
then be appropriate to recommend the use of trammel pet or semi-trammel nets in
Migerian inland waters. One thing that was very certain was that trammel nets and
gillnets almost had the same selection in terms of minimum length sclection range,
species selection and shape of the master curves.

The mode and width of trammel nets curves was higher and wider than that of
gillnet due to the ability of the former to entangle larger fish species than the [atter,

That had been confirmed from different experiments including the one reporied here,
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APPENDIX [: ISSCFG Caregory for Entangling Ners
{Extract from Nedelee, 19980)

Category/Name of Gear Std. Abbreviation ISSCFG No.
Entangling Mets 07 0.0
{n) Set gillnets {Anchor) GNS 07, 1.0
(b) Drift nets GND 07. 2.0
(c) Encircling gillncts GML 07.3.0
(d} Fixed gillnets (on stakes) GMNF 07.4.0
{e) Trammel nets OTR 07.50
{f Combined gill & trammel GTH 07. 6.0
{g) Entangling net not specified GEM 07.7.0




APPENDIX I: ISSCFG Category for Entangling Nets
(Exiract from Nedelec, 1990)

==

Category/Name of Gear Std. Abbreviation ISSCFG No.
Entangling Nets 07.00
ia) Set gillnets {(Anchor) GNS 07.1.0
(b) Drift nets GND 07.2.0
i) Encircling gillnets GNL 07.3.0
(d) Fixed pillnets (on stakes) GNF 07, 4.0
{e) Trammel nets GTR 07.5.0
() Combined gill & trammel GTHN 07. 6.0
ig) Entangling nel not specitied GEM 07. 7.0
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APPENDIX 3: Maodels for Estimating Some Parameters in Table |

*1: E Value = Length of head rope

Streiched length of netting

or Lengtholhead rope
Mesh size x No. of meshes on head rope

*2, Number ol meshes in the length of net afller hanging

Length of net

Mesh size x Co-efficient of horizontal shortening

*3. Number of meshes in the depth of net afler hanging
b - Deptholpet
Mesh size x Co-efficient of vertical lift
*4, Vertical slack = __Depth of lint net
Depth of Armour nel

*5. Buoyancy of float =

Weight of float — volume of float
or WL Of float {1 - I/Specific gravity)
*6. Sinking power of lead =

Volume of lead — Wi,
or Wt (I/specilic gravity - 1).
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Appendix 4: Fstimated Hortzontal and Vertical Lift Co-efficient of
Net Hung at Varying Hanging Ratio (Affer Gardner, 1956)

 Hanging Ratio Hang-in Horizontal Co- | Vertical Lifl Ca-cll
E-Value S-Value efficient (I - §) {25-57)

L0 0.0 1.0 0
05 05 0.95 0.31
90 10 0.90 0.44
85 15 0.85 0.53
A0 .20 (.80 0,60
75 25 0.75 01,66
70 30 0.70 0.71
65 35 0.65 0.76
60 A0 0.60 0.80
55 45 0.55 0.84
50 50 0.50 .87
45 a5 0.45 0.89
A0 60 0.40 0.92
A H5 (.35 0,94
A0 i 0.30 0.95
25 B (.25 0.97
20 80 0.20 0.98
15 85 0.15 .99
10 90 0.10 0.995
05 95 0.05 0.999
A 1.00 0.00 [.0

84



Appendix 5:
The Federal University of Technology, Akure
Department of Fisheries and Wildlife

Comparative Studies on Entangling Nets in Lake Kainji
Nets Recovery Form

KLalican: [ERTES
Met Mish Shee
Sefling Time Hauling Tima
SMo | Marme ol Figh SL{mm) | Wi(gm} | Girth Lengih | Mode of Caplure | Stale of Fish
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Appendix 6: Estimation of Probability of Capture (L)
For Master Selectivity Corves

O mitorivus 5. galilueas C citlvarus S T Y

Mid point el IR LGN __L__JR _L_GM | TR | ON L TR
b5 ! 0
73 (32 0.8
K5 (LAH i
93 (L5t h45
s 5] (hi]
15 i 0.3z 036 i LY .73
125 .34 0.4% 0,59 0.33 L 084
135 01.55 0,67 0,83 0.51 .96 0.93
145 077 (.83 0.9% 0.7 i L 53 0.9%
135 .04 0.9 0.98 .89 .33 31 0.66 Lo
had 1.0 1.0 083 054 .51 hdd 045 .98
175 (.54 0.9 059 (1.9 7l 0.59 032 0.3
185 i) 083 034 0.8% (.89 74 0 0.84
193 (.53 0.67 0 0.7l Lo iras 073
203 0.34 .28 0.31 AL LA (141
215 0 0.32 (.33 080 Lo WELY
113 fl 0 (L7 a7 (.34
215 (51 LR ] (r.2%
243 (L33 74 0
2558 o 30
265 a4
275 231
285 0
293

8D 27,19 31T 4.5 JO2E_{ _J0gE. | 3R%4 X317 ing
Ls 163 175 160 170 2ni 215 123 |53
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