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A COMPARATIV EVAIUATION OF FISH CATCH AND ECONOMICS
 
FOR MULTIFILAMENT AND MONOFIIAMENT GILL NETS AT VOLTA LAKE
 

Phillip C. Pierce - USAID Aquatic Advisor 

ABSTRACT
 

Two nets each of 102-, 127- and 178m. stretched measure nylon 

multifilament and monofilament webbing, and two nets of 229 m. stre

tched measure monofilament webbing were tested at Volta Lake during 

an eight month period in 1969 and their catch data compared. During 

this study the 14 test nets took 19 species totaling 1,332 fish weigh

ing 1,829.3 kg. Tilapia sps. dominated the catch for the 102- and 

127mm. gill nets, and Lates niloticus comprised most of 178- and 229m,. 

nets' catch by weight. Eleven percent of the total catch consisted of 

species of poor or no comnercial value. Monofilament nets took 3,5 and 

7 times as much fish by weight as did their multifilament counterparts 

for mesh sizes 102-, 127- and 17&mu. respectively. Of these three mesh 

sizes, monofilament webbing was the most economic and proved potentially 

more profitable as mesh and twine sizes increased. No multifilament gill 

net tested paid for itself during the study period, however, the 127m. 

mesh should have within the life of the net. 

The catch superiority of the monofilament gill nets was found to be, 

due primarily to this webbing material' s lower visibility in Lake Volta' s 

relatively clear water. 

The 229m. mesh monofilament flag net (mono=) was the most econc

mical gill net tested, followed by the 17&m. mono=, 127rn. mono- and the 

229fmm. (sunken mono+) mesh sizes. The 17&ni. mesh floating monofilament 

gill net (mono+) was the only net tested that proved highly selective in 

catching Heterotis niloticus, a species of low commercial value at Volte 

Lake. 



INTRODUCTION 	 - 1 

This work was carried out in accordance with activities iri-

tiatd under Project Agreement 641- C-22-AA-56, dated May 31, 1963 

and Pro.ect Agreanent 641-11-190-028 dated December 4, 1967. 

The 	latter agreement pursues two main objectives: (1) preparing 

programs for the general development of theand 	implementing spccific 

fresh water fishing industry on Volta Lake in an effort to increase 

the fisherman's catch, which this report entails, and (2) outline a 

control aid recammend adequate
contigency program for aquatic weed 

show that Ghana hasquarantine arrangements. Government statistics 

of t~e highest demands for fish in Africa. and this demand continues 
one 

Ghana's per capita fish consumption was 20 kilos 
to 	rise. In 1969 

kilos for the U.S.) which represents a 42% increase over 1968.(5 

contracted to fish forGhanaian fishernen, and foreign vessels 

a record fish catch of 139,974 metric tons (.17p251Ghana, harvested 

Lake sources) in 1969. But duringfrom marine and 22,723 from Volta 

this same period Ghana still imported 18,700 metric tons of fish and 

dollar equivalent $5,754,768)
fish products, valued at N0,872,212 (U.S. 

price reductionand paid for in foreign exchange. Records show that no 

exnoted for fish during 1969, indicating that supply still did not was 

fish consumption will reach
ceed demand. It is predicted that Ghana's 

250,000 metric tons per annum by 1980, 

Therefore, if Ghana's present and future fish needs are to be met 

without increasing foreign exchange expenditures Ghana' s marine and 

fish catch must be substantially increased. Be
fresh water (Volta Lake) 

covered with underwater obstructions,cause virtually the entire lake is 

the lake does not lend itself well to more sopisticated fishing methods 

as f-r as Volta Lake is concerned,utilizing movable gear. Therefore, 

through increasing the individual fisherthis increase must cane about 

man' a efTiciency using traditional types of static fishing gear such as 

gill nets, traps and long lines (hooks). 
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Gill ncts are used more conionly than any other type of fishing 

gear at Volta Lake, and almost all of these nets are constructcd of 

synthetic fibers, primarily nylon.. 

The most widely used form of nylon gill net webbing is multi

many individual filaments. Under mostfilament twine comprised of 

extrenely effective. However,fishing conditions this type of webbing is 

there are sane fishin waters where even multifilament nylon gill nets 

are often characterized byfall short of requirements. These areas 

fish population consisting ofahaving relatively clear water and/or 

a species of fish.. In recent years, however,, industry has developed 

a single filament nylon twine (monofilament) that is practically in

visible under water and, therefore, more difficult for the fish to see.. 

major breakthrough in fishing gear
These monofils have proven to be a 

technology and are rapidly replacing 	multifilament nylon netting in 

many countries.
 

found
Viet Nam (Trans-Van-Tri and Ha-Khoc-Chu)Fisheries workers in 

during a study conducted between 1956-66 that monofilament nylon gill 

nets were far superior to other netting materials tested. 

* 
Their study revealed that monofilament webbing has the following ad

othc;r webbing materials normally used for constructing gill
vantages over 

nets, 

the water.1, It does not retain impurities drifting 	around in 

2. 	 It is easier to work4.
 

to renove,
3. 	 Spiny fish are especially easier 


mono nets become snagged.
4. Less damage is caused when 

5. Mono meshes are largely open for 	true gill netting. 

.6. During daylight fishing the monofilament is nearly in

give a bright reflection.visible while multifilament 

7. 	 Monofilament are cheaper by half. (Monofilament webbin 

in Viet Nam becauseis cheaper than multifilament webbing 
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only monofilament is locally produced. Otherwidse mono

fi- ent webbing should be as ,r more e xpensive than multi

filament). 

f oud for monofilamentThe only disadv;ant ages that these workers 

nylon webbing were that it was more difficult to mend and that the 

low water temperatures. Therefore, thematerial became stiff at very 

advantages far outweighed the disadvantages, and by 1966 over 75% of 

all gill nets fishedin Viet Nam were of monofilament webbing. 

Studies conducted 	in Germany (Steinberg, 1964) have shown that 

are more effective in clear water than multi
monofilament gill 	nets 

of older and larger fish seemedfilament, and "that a greater number 

to be caught with these low visibility nets, indicating that they had 

gill nets than younger specimens."
a more careful approach towards 

found that monofilament was severA Swedish worker (Molin, 1959) 

advantagetimes as effective as cotton nets, but in muddy waters no 

gill nets.could be demonstrated for using monofilament 

Government fish statistics reveal that the total fish harvest fran 

the lake startedVolta Lake has increased significantly each year since 


exforming in 1964. This has been attributed primarily to the rapidly 

panding fish population and an increase in fishing effort brought about 

from the lower Volta River, as fishby the mass immigration of fishermen 

ing in that area worsened after the closure of the dam at Akoscmbo. The 

lower reaches of the river are estuarine and have, in the past, supported 

a large fishing industry based upon the seasonal flooding of extensive 

sides of the river, as well as a fishery forponds and creeks along the 

the clam, Egeria which is of economic importance to the area (Ewer, 1966)0 

The closure of the darn has therefore, drastically altered the flow of 

.fresh water into the lower Volta causing stable water levels and no annual 

flooding, resulting in a decreased fish catch. 



However, interviews 'between gill net fishermen of the lower 

half of Lake Volta and this writer during the period 1967-1969, 

have indicated that the average individual gill net fisherman's 

catch per unit of effort (CPUE) has actually decreased each year 

since 1967. All available data indicates that this reduction is 

not due to over-fishin. (Evans,1969), but mainly to changasin the 

physical and chemical characteristics of the Lake which are dis

cussed more fully later in this report. 

The future of any fishing industry, apart frau wisely managing 

the resource itself is dependent on the welfare of the primary producer, 

in this case a canoe fisherman having a limited number of gill netsi 

Therefore, if Volta Lake's fish harvest is to increase, or even 

sustain itself .in the future it is imperative that each fisherman is 

able to function as effectively and efficiently as possible within 

his means and capabilities. 

Taking the Lake' s gill net fisherman' 8 limitations into considera

tion, this study indicated the individual gill net fisherman can at 

least double his CPUE if he replaces the multifilament gill nets he now 

uses with monofilament gill nets. 

DESCRIPTION CF STUDY AREA 

Volta Lake is the largest man-made lake in the world and is located 

entirely within Ghana's boundaries (Figure 1). 

'The primary purpose for constructing this Mamoth impoundment is to 

provide hydro-electric power to meet Ghana' s rapidly expanding industrial 

and donestic needs for electric power. However, the Lake' s transport, 

irrigation, fishery and tourism potential are imense and are destined 

to play an ever increasing role in the future. 

The Akosombo dam, located on the Volta River, was closed in May 1964 

and the Lake filled to its highest retention level of. S4 meters in November 



5
 

The reservoir 1s over 400 1o. in lengtho, ha.s a surface area 

of $,3481 a shreline, at approximtatel 5,00 ina volue of 

m3 average depth of 20 meters when full. The water
149 and has an 

falling betweenlevel fluctuates an average of 3 vertical meters, 

rising again between July and November each year.
December and June and 

A pre-mpoundment fish survey conducted on the Volta River in 1964 

100 species of fish were present, and over 70 of these
revealed that over 

species reached local markets (Roberts, 1967). However, after dam closure 

it was found that as the river changed into a lake, fluctuation in species 

Few species have actually totally disapp,ared from the 
abundance occurred. 


Lake,' but many have restricted themselves to the upper reaches of the re

servoir or its main tributaries where riverine conditions still exist.
 

Some ccmmercial species, however, apparently preferred the new 

67,'68 abc).
lacustrine (lake) environment and have flourished (Petr. 1966, 

true for Tilapia and nile perch (Lates niloticus),
This has been particularly 

numbers
and, it is anticipated that other species will also greatly increase in 

as they adapt to lake conditions.in future years 


not. cleared of standing timber prior to flooding

The lake basin was re

covered with underwater obstruc
sulting in virtually all of the lake being 


This flooded timber has definitely added to the lake's

tions (Figure 1). 


certain types of fish food organisms, particularly

capability for producing 

Povilla adusta, a mayfly whose larvae burrows into the soft wood of the 

flooded timber, and Aufwuchs (Periphyton) that grow over the surfade of
 

are
Each of these forms of fish food
these dead trees (Petr. 1969, a,b). 

known to be heavily utilized by most of the ccmxercially Important fish 

species in the lake (Petr. 1967).
 

However, these many underwater obstructions can cause the fishermen
 

should their gill nets become entangled
considerable problems and expense 

in then. This hazard has greatly influenced where and how fishing is done 

at thL lake, resulting in extensive areas being virtually unfished while 

other areas receive unusually high fishing pressure. 
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Aquatic plants grow abundantly along muchs of the lake I s 

margin out to a depth of 3 meters. These plants consist mainly
 

of Polygonun senegalenses, Vossia cuspidata, Alternanthera sessilis 

and a mixture of sedges, but over 50 species of aquatic and semi-aquatic 

plants are currently known to exist at the lake. The three species men

tioned above become well*established on the exposed lake bottom during 

each-drawdown period, and each can tolerate flooding. The width of this 

weed band is dependent on the slope Of the exposed lake bottom. In some 

areas these weeds extend 150 meters out from shore at high water. How

ever, the average width is closer to 50 meters when the lake level is high. 

This writer has found Polygontm and Vossia to harbor Povilla larvae in 

:their hollow stems. Therefore, there is every reason to believe that these 

aquatic weed species will play an important part in the future, in maintain

ing the Povilla population after the flooded timber, uhich it now prefers, 

has finally rotted away.
 

In addition to the sani-aquatic plant species mentioned above certain 

areas of the lake are inhabited by true aquatic plants, particularly Cera

tophyllum denersum, Pistia stratiotes, Lomna, Salviniar.ymphell3ula and Utri

cularia inflexa.
 

Petr. (1968) found Ceratophyllum and Pistia to harbor certain species 

of fish food organisms, but he acknowledged that they, along with other 

aquatic weed species, also harbored aquatic vectors, particularly Bulinus 

+snailsthat carry the human liver fluke, and the Mansonia africana mosquito 

that is a -vector of yellow fever virus. Like the semi-aquatic plants men

tioned above, the aquatic weeds occasionally make inshore gill net fishing 

difficult, .by restricting the areas'that can be effectively fished and by 

the nets'becoming entangled in the underwater vegetation which causes the 

nets not to "hang" properly. 

Nevertheless, the aquatic plant cmty in general should be con

sidered an important and beneficial part of the lake environment since it. 

provides the food, shelter and protection that is necessary for sustaining 

maximum fish yields.
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EFFECTS OF WATER QUALITY CHANGE ON GILL NET FISH CATCH 

0 
Volta Lake is situated 7 north of the equator and at an 

ohlvation of less than 85 meters. Therefore, constant high water 

t emperatures (25-31°C), are common, 

Data shows that during the first year of lake fill the lake 

level. rose 46.3 vertical meters which was sufficient to quickly and 

completely cover a large pvrtion cf the deuce riverine forest and 

heavy bush that bordered the original river channel for many milos 

up stream frn the Akosombo dam, These conditions created a high bio

logical oxygen danand (BOD) as rapid decmposition occured, resulting 

in a significant change in water quality 

Tho increased fertility resulting frcm the decaying vegetation,
 

produced an oxtreaely heavy phytoplankton bloom during the first year 

but restricted the oxygenated layer to the upper 5 to 10 meters of water 

(Biswas., 1966).. Oxygen production through phytoplankton assimilation 

(photosynthesis) fluctuated fram super saturation (300%) during mid-day 

when sunlight was maxinun to below 20% saturation at night when oxygen
 

utilization far exceeded oxygen production (Ewer, 1966). However, studies 

conducted by Biswas (1969) during 1966-67 showed Volta Lake regularly over

turned all along a stretch of almost 320 km. Also the flood and wind ac

tions produced upwelling causing a decrease in surface temperature, oxy

gen and phytoplankton. These actions were imediately followed by equally 

strong reactions hich resulted in the penetration of wari water, oxygen 

and phytoplankton almost to the bottom of the lake.
 

During this period of heavy phytoplankton bloom (1965-66) secchi disc 

readings seldom exceeded 1.5 meters (Biswas, 1966).. 

Gill net fishing, as would be expected, was exceptionally good during 

the first two years since thp water was relatively turbid and the. entire 

rapidly expanding fish population was confined near the surface within the 

well oxygenated layer of the lake. 



The reported high fish catch during the first tM years of 

lake fill was definitely attributed to the rapid influx of large 

numbers of fishermen frcm the lower Volta and the coast that took 

advantage of the ideal fishUig conditions mentioned above. Also, 

rany farners living ncar the reservoir took up fishing as a news 

or at least a second, occupation. As more aud more fishermen moved 

to the lake, fish marketing centers became established usually at 

road accesses to the lake shore. By 1968, virtually the entire 

shoreline of the lake ios experiencing at least some fishing ac

tivity; the fishernan density being determined both by fishing suc

cess and accessibility to markets. By 1969 the fisherman population 

at thu lake was estinated to be between 15,000 and 20,000 fishermen 

scattered among 1,200 villages (unpublished UNDP-VLRP reports).
 

However, after 1967 the water quality of the lake changed con

siderably. This is attributed to: (1)the volume of the reservoir
 

becoming sufficiently large to dilute the BOD that was already de

oveasing as less and less new terrestrial vegetation was being flooded; 

(2)the photosynthetic zone (depth of lighpenetration) increasing as
 

turbidity decreased, and (3)increased oxygeaation and mixing as the
 

lake surface enlarged and wind and wave action increased. Hence, the
 

oxygenated layer changed from a maximun depth of 10 meters during 

1964-66 to 30 meters in 1967 and thereafter, (Entz, 1969).
 

These changes in the chemical and physical (turbidity) properties 

of the lake after 1967 had a significant impact on the fishery. It is 

most probably tint the fish population, as a whole, has benefited con

siderably by it (Petr. 1968), since the fish and fish food organisms 

can now occupy 80% of thc. totail volume of the lake compared to only 

20% before 1967 (Table 1). However, these changes have not helped the 

lake's Fil net fishermn proportionately since, now the fish population 

is more widely dispersed and the water is relatively clear (secchi disc 
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riadings averaging 3.0 meters) which allows the fish to easily see 

the fisherman' s nets. Consequently, the CPUE for gill nets has 

lowered in riany areas of Lake Volta. Many interviews between this 

writer and Volta Lake fishermen during the period 1967-69 have sup

ported this conclusion. 

Therefore, it is highly probable that unless more effective fish

ing gear. ia rmde available to the lake fishermen, fishing in the lower 

half of Volta Lake will shift from being the profitable cash crop it 

has been in the past to ,asubsistence crop in the fut'ure. If this 

should happen it is possible that many of the Lake's fishermen will 

a few ameleave-to choose poverty in the coastal belt cities where 

nities exist, to poverty at the Lake where no amenities and only hard

ships prevail. 

MATERIALS AND METHODS 

Gill Net Description - During the period January 28 through Oc

tober 3, 1969, 14 gill nets were fished and all catch data recorded. 

Two nets each of 102-, 127- and 178m. (4-,5- and 7-inch res

pectively) stretched measure multifilamcnt and monofilament webbing, 

and two nets of 229mm. (9 inch) stretched measure monofilament webbing 

were used. Bach of the 102-, 127-, 17&m. nets measured 3m x 6m, 

(10' x 150') when hung at 50% and each came complete with 30 floats and 

a lead core bottom line as accessories (Table 2). 

One net for each mesh size and webbing material tested iS pe

riodically altered by runoving the accessories, whereas, the 'raining 

set of nets of each mesh size rained camplete with accessories (multi+ 

.and monc+) and served as a control. Alterations included: (1)removing 

thci.:floats, but leaving the weighted bottom line (multi- and mono-) and 

then, (2) also, rcmoving the bottom line thereby producing a "flag gill 

net" (ulti= and mono=) which is the'most common type of gill net fished 

by the local lake fishermen (Figure 2AB and C). 



TABLE 2 

Gill Net Descriptior' 

Multifilament Gill Nets (2 sets of each)
 

Green - No.12
Coilo 

Mesh Sies (stretched measure) : 	 1Om (4") 210d/3 x L3 x 3ux46 (lOft.xl5Oft.) 
1270m (5") 210d/6 x L3 x 3=46m (lOft.xl5Oft.) 
17 m (7") 210d/15x L x 3=46m (lO.ft-Xl5ft.) 

green No.12 - medium twist
Accessories z 	 Nylon rope 
6/x dia. x -13 x 47u (153 ft)
 
6m/ dia. x L3 x 47m (153 ft.)
 
Lead core (polex compound rope) - green
 
6m/x dia."x 46m (150 ft.)
 
NGR float type No.16-H 30 poe.
 
Marlon twine - brown No.103-MU/30 L3
 

KMonofilament Gill Nets (2 sets of each)
 

oorl 	 : Green - K-4 

102m (4") No.3 x 3m x 46 (1Oft. x 15OfM.)MeshSuzes (stretched amsre) 

17m (5") No.5 x 3t x 46m (loft. x i5Oft.)
 
17v (7"1) No.14x 3D x 41. (l0ft. x 150ft
 
22= (9") No.3x6 a x 92m (2Oft. x 300ft.
 

: Nylon rope - green No.12 - medium twistAccessories 

6./m dia. x R3 x 47 (153 ft.) 
6&/z dia. x L3 x 47M (153 ft.) 
Lead core (polex compound rope) - green
 
60/m dia. x 46m (150 ft.)
 
NG[. float type No.16-H 30 pee.
 
Marlon tuine - brown No.103 MU/30 L3
 

Nylon rope - green No.12 - medium twist
Accessories for 9" Gill Net 
6m/m dia. L3 x 94m (306 ft.) 

Based on Hkmoi Fishing Net Mfg. Co. Ltd. specifications. 

counter2_/Applies only to 102, 127 and 17&. stretch measure 
part monofilament gill nets.
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The 22*rn. (9-inch) monofilament nets measured 6m x 92n 

(20' x 300') at a 50% hanging ratio. One set consisted of 

=only a top line (mono ) -whilethe other contained several small 

floats and stones (nono+) as accessories (Table 2 and Figure 2C 

and D). No 229mn. multifilament gill net was available for com

parison during this study. 

The tem "counterpart net" is used throughout this report and 

refers to those nets that are constructed exactly alike except for 

their webbing material. Hence, the counterpart net to a 127am.' 

but having a lead line (multi-)floats,multifilament net having no 

' 
is a 127rn. monofilament net also having no floats, but having a 

lead line (mono-) (Figure 2B)6 

Fishing Methods and Catch Analysis Procedures 

During the study period, all nets were fished by a local fisher

man and his helper under the supervision of the writer. To pro

vide thc necessary incentive the fisherman received the entire catch 

taken in the nets in paynent for his labor. 

In return, the fisherman agreed to having his aaily fish catch 

recorded and to repair the test nets as required. Subsequent to this 

study, project pursonnel tested these nets and found that monofilament 

caught three tines as manpy fish, by weight, as did equal amounts of 

multifilieent webbing,(Pierce,1968 a and b, and 1969). 

,.Theprimary purpose of letting a local fisherman fish the nets, 

rather than continuing with project personnel, vas to determine how 

affective multlfilasent, and particularly the new monofilament gill 

nets, are in the hands of non-technical-oriented fishermen. 

Limited instructions were given to the fishermen concerning how 

the counterpart nets had to be fished in order to accurately compare 

their fish catches. Otherwise, the fisherman was left to make his own 

decisions on where, when and how to fish the test gear. 
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Fach of the 102-, 127- and 178rm. multifilament gill nets 

Was tied directly to.its counterpart monofilament gill net pro

din one continuous gill net measuring 92 meters (100 yards) 

However, a one meter space was left between the two nets to allov 

fish that might be "guided" by the other gill net to escape 

(Figure 3). 

The two 229mm. monofilament gill nets were fished separately. 

The fisherman selected where the nets were to be set, usually within 

a 3 kim. radius of the Ampem fishing village (Figure 1). The 102

and 1277n.. gill nets were normally fished within 100 meters of shore 

in water less than 5m. in depth. The ends of each net were tied to 

any suitably available anchorage or to long poles stuck into the lake 

bottomq (Figure 3). The pole method was cormonly used since most of 

the natural anchorages were usually already occupied by other fisher

men's nets. 

The 178mm. gill nets were also fished close to shore as des

cribed above, and off-shore, in water up to 15m. deep. 

The 229mm. gill nets were always fished off-shore, in water rang

ing from 7 to 20. deep. To set these large meshed nets in deep water, 

the fisherman tied each end of the nets to heavily anchored 
ropes at

tached to marker floats. The distance the nets were fished below the
 

tied on the anchor
surface was determined by the position they were 

rope. Xmid-net marker float was usually added (Figure 3). 

and 17&*n,Each complete gill net (multi+ and mono+) of 102-, 127-, 


sizes was fished during the entire study period between January 28
mesh 


However, those nets that experienced accessory
and Octcber 3, 1969. 


=
) were tested
alterations (multi- and mono-) and (multi= and mono
 

1969
during January 28 and Yiarch 15,1969, and March 19 and October 3, 

respectively.
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The two 22%m.. mesh monofilannt gill nets were fished between 

January 29 and 'October7,1969. The only difference between these two 

nets was that one set (nono+) was equipped with a sufficient number of 

.mall floats and stone weights to assure that the net wall did not 

collapse upon itself; whereas, the other net (mono=) was a typical 

"!!flagnet" having no accessories. 

The "set period" for oach n,t mas left entirely to the fisherman
 

with the understanding that both counterpart nets were always fished 

tied togethor unless one of the nets was out of the water being mended, 

The average set period was 8 days, with ranges fran 2 to 29 days. The 

nets were nonally set between 4 and 6 p.m. and were "run" the follow

ing morning. 

The fisherman kept each not' s daily fish catch separated using 

appropriately marked plastic bags, These bags were taken to shore where 

project personnel recorded each net's catch (Table 3). The fish were 

then returned to the fisherman. 

Table 3 - Sanple Catch Record Form - Amperm Gill Net CMparison Study 

Fesh Size and Doscription:127m. Mono= 

Date Mea fements 
Set Ran Species Length(rmf 1eight(grams) Renarks
 

_1/4/69 
TiLapia 2 400 _______ 

- Tilapia 2680 

-.-. Tilapia 21 1 300 
Lates . 448 _0_ 

- /4/6, Tilapia 250 _ _O_ 

Tilapia 300 470
 

erotis 410 1,200 Rotten
_HLt 


-
10/L46 :io catch 

- .TilapiL 2Q0
 
Tilapia 261 46
 

Tilapia 310 500 
Chrysi

chthys 404 476
 

Catch compariscns for each gill net were determincd based on catch
 

1per unit of effort (CPUE); whereas, one unit equals 10Cm 2 of netting, and
 

effort equals 24 hours. Each of the 102-, 127- and 178m. gill nets was
 



13
 

conprised of 1.4 units (140n 2 ) compared to 5.6 Units (560m2 ) for each 

ofthe 4229 gillnets (Figure 4,6, 8 and 10'And Tables 4-7, ll-14, 

and 18,19,23,24 and 27). 

Fcono;ic coparisons, expressed in Fish Catch to Gear Cost are 

!discussed for each gill net tested. The economics for each mesh size 

and webbing, material was deternined by comparing the income from the' 

catch (Total weight in kg. x .22 New Cedis, or 10 cents/lb.) and the 

estimated cost of each 100r,2 of netting to the fishermen based on the 

FOB price provided by the anufacturer. Since the netting material nor

ally passes throuph several middle men before it reaches the fishernan 

and because thu fishermen usually buy small quantities at a time, the 

fishenen' s cost average approximately 100%above the FOB Tana price. 

These economic data are graphically illustrated and show the length 

of time it took for each gill net tested to pay for itself. The only ex

ception to this being for the multi- and mono- gill nets that were not 

fished lonr enough to fully evaluate their potential (Figures 5,7,9 and 11). 

Moonlight and rainfall data wore also collected at Ampem during the 

study puriod and their effect on ea.ch net's fish catch determined (Figure 

4,6,8,10 and 12 and Tables 8-10,15-17, 20-22 and 25 and 26). 

In assessing what effect moonlight (changes in night time visibility) 

had on each gill net' s catch, each month during the study period was divided 

into 30 days. Based on data furnished by the Ghana Meteorological Department, 

each month was sub-divided into the 9 brightest, 9 darkest and 12 intermediate 

nights. The effect of night time illumination on the fish catch was deter

mined by calculating and comparing each net' s CPUE for these periods. To 

further pinpoint what effect moonlight had, calculations were also made for 

the 3 brightest nights (full moon), 3 darkest nights (new moon) and for 

the 24 intermediate nights each month. 



RESULTS AND DISCUSSIONS 

l0 .. . Mesh Gill Nets 

Since the bective of this study was to compare gill 

net, webbing materials (multifilam6nt vs. monofilament) arid not to 

canpare different styles for gill nets constructed of the same ma

tc,ial, these data will not be discussed in detail except where dis. 

tinct differences that arc of economic importance are noted. All 

catch corparison data given below are based on weight alone, unless 

stated otherwise. 

The lOm, mesh size ws selected for inclusion in the study be

cause a pre-siudy survey indicated that it was the smallest mesh com-' 

monly used by fishernen in the lower half of the Volta Lake. 

During twelve nights (20.4 unit days) of fishing in 1968, Taylor 

and Denyoh found that their lO2vri. mono+ gill net was three times as 

effective as their counterpart multifilament net. Each net measured 

2.5m. x 46m. and was floated at the surface. The mono+ CUPE was 1.0 kg. 

compared to .33kg. for the multi+ net. These data are canparable with 

the more extensive study discussed below. 

First Study Period (January 28-March 151969) 
Multi+ vs. Mono+ -

During this study period mono+ caught 1.4 times as much fish as 

did its counterpart multifilament net. For all of the twelve gill nets 

(having counterparts) tested during this study, these two nets had the 

closest catch ratio. Normally, the nonofilament catch far exceeded the 

multifilament catch. 

In 54.6 unit days (UD) of fishing multi+ took 58 fish (7 species) 

weighing 23.6kg. Sixty-seven percent of the catch was Heterotis niloticus, 

followed by Tilapia sps. which made up 19 percent. The CPUE for the total 

catch was .43 kg. Heterotis are air breathers and thereforo they die very 

quickly in nuts. This results in this species being usually rotten when 

the gill nets arc-run the following morning. Consequently, Heterotis 

bring a low price compired to nost other species taken. A majority of the 



15 

rotten Heterotis are split open and salted neavily and then dried
 

poor most of the saltedin the sun. Since their market vlue is so 


rotten etezrotis are eaten by the fishermen, or fed to their animals.
 

The poison puffer fish, Tetraodon fahaka, is the only species that is 

not eaten at the lake. This species was often caught in each of the 

but they were discarded and not recorded.lO.im, mesh gill nets, 

The uono+ gill net caught 112 fish (9 species) weighing. 25.3kg. 
was made upof42.0 UD of fishing for a CPUE of .6 kg. The catch 

46 percent Tilapia and 28 percent Heter6tis (Figures 4 and 12; Tables 

4, 27, and 28). 

Multi7 vs. Mono-

Unfortunately, no multi gill net was available duringthe study 

period for comparison. However, data showed that mono- was highly of

this net took 146 fish, comprised of nine speciesfective. In 42.0 UD 

Even though 69 percentweighing 41.2 kg. and having a CPUE of 1.0 kg. 

of the catch was Tilapia (41 percent by weight), thirty-one (21 percent) 

of the total weight, (Figures 4 and 12;Heterotis made up 43 percent 

Tables 5,27 and 28). 

Second Study Period (March 18-September 20.1969) 

The relative difference in the fish catch between monofilament and 

multifilament gill nets was much greater during this second period than
 

of the study. However, the CPUE for both webbing
during the first phase 

This is attributed to seasonal movenents of
materials was much poorer. 

of the gill nets, clearing of the waters
fish, the deteriorating condition 


infestations that made it difturbidity and heavy inshore aquatic weed 


ficult to sot n(ts properly in shallow water.
 

Multi+ vs. Mono+ 

In 116.2 UD of fishing the multi+ net took only 	26 fish (11 species) 

weighing 6.9 kg. which represented a CPUE of .06 	 kg. Thirty-six percent 

was Lates niloticus.of the catch consisted of Tilapia and 28 percent 
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Heterotis comprised only seven percent of theicatch during the
 

second study: 'period. 

The mono+ gill net was fished for 138,6 UD and caught 109 

fish (10 species)-weighing 33.2 kg. This gave a OPUE of .24 kg. 

which is four times greater than its counterpart's. Tilapia com

prised 63 percent of the catch followed by Lares (13 percent) and 

10 percent for Heterotis (Figures 4 and 12; Tables 6,27 and 28). 

Multi' vs. Mono= 

The floatless and unweighted gill net (flag net) is the most 

cormon type of gill net used in shallow water in the lower half ofi 

the Volta Lake. It should be renembered that these'nets were con

structed from the same webbing materials used for the mono- gill net 

and one set of the multi+ gill nets during the first study period*.
 

In 172.2 UD of fishing the multi= gill net took 85 fish (10 species) 

weighing 22.1 kg.. and had a CPUE of .13 kg. Tilaa.a comprised 64 percent 

of the total catch followed by Heterotis with 18 percent.. Laes made up 

only 2 percent of the catch. 

This compares with the monow gill net which took 210 fish (9 species) 

weighing a total of 52.2 kg.. in the same number of unit days (172.2). The' 

CPUE for mono= (.30 kg.) is 2.3 times that of the multi= (Figures 4 and 

32; Tables 7,27, and 28). Tilapia dominated the catch with 69 percent, 

followed by Lates with 11 percent and Heterotis with 8 percent. 

Therefore, based on the CPUE, the mono- gill net was the most ef-', 

fective l0an. gill net tested during the first study period and mono= 

:was the most effective during the second study period. However, if the 

Hetorotis catch is removed from the amlysis then the mono+ gill net was the 

most effective gill net tested during the first period (Figure 12). No 

comparison can be made between nono- and mono= since they were not fished 

concurrently. However, since the control nets (multi+ and mono+), which 

were fished during both periods, show that fishing was much better during 
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the first period, when the mono- was being tested than during the 

fished, it is possible that if both,, ,second period 	when mono= wr.s 

= mono- and mono had been fished together their catches might have 

been comparable. 

species selectivity could be noted 
No significant difference in 

for any of the lOn.m gill nets tested (Table 28). 

the moon had on the iO2m. gill-nets'In analyzing what influence 

found that during the first period the mono+ gill netcatch, it was 


took considerably more fish during the darkest nights each month,
 

whereas the multi+ and mono- gill iets were more effective during
 

study period all nets
the brightest nights. But during the second 

took more fish during the darkest periods. The exact reason why the 

multd- gill net catch was higher during the brightest phase of the 
moon 

it may have beenis not clearly understood by the writer. However, 

merely because turbidity, due to phytoplankton, is usually much greater 

in the Afram during the drawdown period (first study period) than it is 

(second study poriod). Therefore, the fish would
during the flood season 


the multi+ gill net during the first season
 
not have been able to detect 


as easily as they could during the second period.
 

In comparing the difference in the catch for multifilament.'ill
 

nets during the 9 darkest and brightest nights during the second study
 

period it was found that 275 percent more fish was taken during the
 

darkest period than during the brightest phase of the moon. For the same
 

gill net caught only 96 percent more fish (weight)
periods monofilament 


during the darkest phase of the moon. This indicates that moonlight
 

(visibility) affected the multifilaient catch much more than it did the
 

monofilament catch (Figure 4 and Tables 8, 9).
 

fishenmen
Interviews conducted at Volta Lake revealed that most 

However,felt that they caught considerably more fish when it rained. 

as is shown in Figure 4 and Table 10, no significant difference was noted 

for any of the leton, nets tested. The fishermen's belief that their catch 
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is better during or soon after rains is probably a holdover from 

the recent past when they fished the Volta River and its tributaries 

which were iifluenced tremend6usly and quickly by rainfall; whereas 

the Lake, because of its size, is not.'
 

Furthermore, this study was not carried out near where any siz

able stream enters the lake, therefore, increased fish movement or 

turbidity were not noted near Ampcn even after heavy rains. However, 

the writer feels that where streams do flow into the lake fishing 

would definitely improve when these streams flooded, particularly for 

those species that normally migrate up-stream to 'sawn during the rainy 

season. 

In deteri ning the economics (catch to cost) relationship for each 

102m. gill net tested it was found that no n t paid for itself within 

the study period (Figure 5). 

Based on information provided by the net manufacturer, 102mm. 

(No.3) monofilament webbing costs 80 percent more than 102m. (No.210d/3)
 

multifilament webbing (FOB Tuvi). Aaccssories (floats .nd lead line) 

cost tho sane for each and increases the cost of the net approximately 

100 percent. Howevcr, these accessories can be used on subsequent nets; 

therefore, this should be considered when comparing the cost to catch re

lationship between these nets and those not having the same amount of
 

accessories. 

Even if the cost of accessories is not included catch data show
 

that the multi+ and mono+ gill nts realized only 90 percent of their 

original costs. Furthermore, because of the small diameter of the webbing 

material all of these nets were very badly dcnaged by the end of the study 

period and could not be expected to last for an entire year. Therefore, 

it is very doubtful that either the mono+ or the multi+ gill nets could 

have done much more than pay for themselves before they had to be discar

ded. However, there is a strong indication that the mono- gill net could 
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Ttlapia spn.l/
Lates nlUiO .-

riilott5a 
G!rarchu3 niloticum 
(yrochthy, ep.' 

. 
24 

2 
::26rotto26. -

. 2 

:4.54 
.91 

1.?'8 
2W-2 

- .8 

10.0 
2.0 

34.8 
4.9 

.4 

27 
338 
438 
625 
330 

11.3 
13.5 
17.5 
25.0 
13.0 

.19 
.45 
,59 
.55 
.09 

.4 
1.0 
1.3 
1.2 

2 

J1 
01 
4.1 
6 
T 

19 
04 
67 

9 
T 

229-356 
330-356 
394 533 
610-711 
330-330 

9.0-14.0 
13.0-14.0 
15.5-210, 
24.0-2.0 
13.0-23.0 

.05-. 5C 
-05 

.05-1.36 

.50-60 
009.' .09 

.1-1.1 
1.0-.3 
1.0-3.O 
1.1-1,3 

*2- .2 

UrdLt Daya Fjirh A; 54.6-. 
•Tcta.. - 100 10 

atos nilotjus -
Ietarothi .Icu.. 

inar-rhus nIotts . 
+ imchhy- ape. 

n occideAtalis 
-nodont s., - .. 

84 

3 
2-
3.-
1 

-

11M.75 
300w 
7.35. 
1.68 
1.27 

.23 
.05 

25.9 
6.6 

16.2 
3.7 
2. 
'.5 
.1 

267 
348 
434 
698 
432 
156 
140 

10.5 
13.7 
17.1 
27.5 
17.0 
114.0 

5.5 

.14 

.3 
.60 
.86 
.11 
.23 
.05 

.3 

8. 
1.3 
1.9 

.9 
-5. 
.1 

7 
7 

"2 
2 
3 
T 

46 
12 
28 
7 
5 
T 
T 

216-330 
305-366 
3;1-483 
610-7a7 
381-W3 

-356 
-.107 

8,5-33,0 
12.0-14.5 
15.&019.0 
24,0-31,0 
15.0-19.0 
14.0-14.0 
5.5-J55 

.09- °45 
s23- 94.5 
045- ,91 
.M8-1.00 
.23- ,5 

- '23 
-. 05 

.2-..0 
,5-1.

1.0-2.0 
1.5-2.2 

.5-1.2 
- .5 

. 

Total 25.33 5.9 100 10 

-. l&t DAYS F1:1: 
Ct&Valt. Eff.6 

_20 
. . Gill net havwing co .,rca floatg and lead ino. 

Many Tetrasdon fahaka taken, but not recorded. 
T. Ga3l4aea, T. nWlotica aW T. sIfli caonon in~octe lake. 



TASLE 5 

Catch ,jtaPer 1002 HAters of HillNet 
Ja.tuar. 28. 1969 - .iarch 15. 1969 

o2m_-Mow - 11 _ 

No. Veat 
kg. lbs. 

Ave, 
mm. 

TABfth 
in. 

Ave, 
kg. 

Weipbt 
lbs. 

Approx. 
% of Catch 
No. Wt. 

lanixth 
M. 

Rana 
In. 

Megt
kg. tbs. 

TUlapla sps.-
lates niloticus 
Heterois niloticus 
Gymnsrh~us niloticus 
Chrysichthys spS. 
Synodontis sp. 
Schilbe -ystus 

100 
8 
31 
3 
t. 
2 
1 

16.83 
3.09 
17.60 
2.58 
.34 
.59 
.14 

37.1 
6.8 
38.8 
5.7 
.8 

1.3 
.3 

259 
351 
432 
749 
356 
267 
2A 

10.2 
13.8 
17.0 
29.5 
14.0 
10.5 
10.0 

.18 

.41 

.59 

.86 

.36 

.32 

.14 

.4 

.9 
1.3 
1.9 
.8 
.7 
.3 

69 
6 

21 
.2 
T 

. 

41 
8 

43 
6 
T 
T.. 
I 

229  381 
318  432 
381 - 508 
737 - 762 

- 356 
229 - 305 

-254 

9.0- 15.0 
12.5 - 17.0 
15.0  20.0 
29.0  30.0 

- 14.0 
9.0  12.0 

-10.0 

.09 -

.23 

.36 

.68 
-

.14-
-

.68 

.54 

.91 
1.00 
.36 
.45 
.14 

.2 - 1.5 

.3 - 1.2 

.8 - 2.0 
.5 - 2.2 

- .8 
.3 1.0 

- .3 

Total .146 41.18Ifr~ip~vfl....L 9(; 

Catch/Unit Effort: 3.5 10 :2,2 

./ 
3/ 

G./Gill net vithout floats, but having lead line. 
No multifilament counterpart gill net was fished during this -period., 
Mney Ttradon fahaka were taken, ut not recorded. 

Tj. galflaea, T. n1oatica and T. zilui commn in Volta LAke. 



TABIR 6 

SX&eieS 

-. 

We 
K-. 

,CATCI DAZT 10Rit02 XM~ Cip MML a, 
Virdh 18, 1969 - Set.20.196 9 

1O2mi. Xulti+ L 

gh Avo..Legh ,,o, Wight 
Lbs.. . in. kg. ls 

-

ApJUOsdU 

of Catch 
Kos. 

-

.enath 
-.=8. 

m 
In, 

_ _wat'Nm 
i. 

Tilapia aps.2" 
I.3t nilticus 
Htteratis ntoticm 
Gyrnrchus nloticus 
- ,-y-ichthyz spa,. 
.ut:hernognis oceldenta1ls 
Eutrpius niloticusMo:.iim ru e2 

14 -2.45 
5 1.91 
1 .50 
1 .50 
1 .36 
1-.50 
1 .23,41 

5.4 
4.3 
1.1 
1.i 
a8 

1.1 
.5,9 

25? 
356 
432 
610 
381 
457 
330457 

10.1 
14.0 
17.0 
24.0 
15.0 
18.0 
13.018.0. 

.18 

.41 

.50 

.50 

.36 
.50 

.23 

. 

.4 

.9 
1.1 
1.1 
.8 

1.. 
.5,9 

54 
19 
4 
.4 
46 
4 
86 

36 
28 
7 
7 

7 
'3 

152-330 
229-432 
432-432 
610-610 
381-381 
457-457 
330-330432-483 

6.0-13.0 
9.0-17.0 

17.0-17.0 
24.0-24.0 
15.0-15.0 
19.0-18.0 
13.0-13.017.0-19.0 

.05- .36 
e09- .54 

- .50 
- .50 
.36 

- .50 
- .23.18- .23 

.1. 

.2. 
1. 
-.1 
68. 
.1 
.5s4

T.'lt Days Fibhed- 1..2 
Ctchl~Unit :,Ort: 

Total 

.. 2 

. 

.06 

1&.i 

.13 

- 1oo 100 

Period- March 18 thrcugt. Octber 1. 

1022m. Mono 

Tilapia cpm.ey 
Las.-s iloticus 
Hezerotis nilotious 
GJarrchus Tdloticus 
Chrjoichtnys sp. 
Au.chencoglaria occidentali 
P'.;rT.7'rus r~'e 
haterobranczLus spe. 

85 
10 
3 
3 
2 
3 
2 
1 

20.91 
4.17 
1.59 
3.45 

68 
.82 
.64 
.91 

L6.1 
9.2 
3.5 
7.6 
1.5 
1.8 
1.4 
2.0 

2167 
358 
432 
805 
368 
348 
457 
533 

10.5 
14.1 
17.0 
31.7 
14.5 
13.7 
18.0 
21.0 

23 
.41 
.54 
1,10 

.40 

.40 

.303 

.90 

.5 
0.9 
1.2 
2.5 
.8 
.9 
.7 

2.0 -. 

-77 
9 
3 
3 
2 
3 
.2 
1 

63 
33 
5 

10 
2 
3 
2 
3 

229-381 
279-406 
406-4-M 
?37--, 
256-381 
330-356 
406-508 

-533 

9.0-15.0 
31.0-16.0 
16.o-g.o
29.0-34.0 
14.0-15.0 
LA.C0l.4.0 
16-0-20.0 

-21.0 

.09- .59 .2. 

.23- .64 -

.45- .6a 1.0. 
,73-1.59 .
*23- .45 .5
-23- .36 *r. 
IS8- .45.4 

.91 

Total 109 33,17 73.1 100 100 

mtDaysFised: 138.6 
CrtteharAU -f.iort! .79- .24 .53 

G.-M net having qccercial floats and lead line. 
Mfany Tatracdon fabka taken, but not recorded. 

fT. Gell aea, T. nio-ics and T. AUA cc=on In Volta LWke, 



U&NA 7 

Catch Data Per 1002 Hters of Gill et 
Mach 18, 1969 - Septem~ber 20, 1969 

102= multi = 1/ 

spec ee / 

Tilapia sp.73 

•ilth .. 
kg. lbs. 
1406 31.0 

Ave. 'Length 
m. in. 
259 10.2 

Ave. Wei~ht 
kS. lbs. 
.18 0.4 

Approx. 
% of Catch 
No. y. 
86 64 

eIIeth 
m. 

216  356 

anelhs 
Lu. 

8.5  14.0 
k. 

05  .50 

PAM 
lbs. 

.1 - 1.1 

Laces niloticus 
Heterctis niloticus 
Cymnarchus niloticus 
Chryaichthys spa. 
Anchenoglnis occLde:icall 
Mcrmyrus rw:ur 
Malapterurus electricus 

1. 
4 
2 
1 
1 
2 
1 

-

.45 
4.00 
1.91 
. .45 
.23 
.27 
.68 

1.0 
8.8 
4.2 
1.0 
.5 
.6 

1.5 

406 
508 
737 
381 
13 
15 

406 

16.2 
20.0 
29.0 
15.0 
14.0 
14.5 
16.0 

.45 
1.03 
.95 
.45 
.23 
.14 
.68 

1.0 
2.2 
2.! 
1.0 
5 
,3 

1.5 

T 
5 
3 
T 
T 
3 
T ; 

2 
18 
9 
2 
I 
1 
3 

- 406 
406  584 

- 737 
- 381 
- 356 

279  457 
-

- 16.0 
16.0- 23.0 

- 29.0 
- 15.0 
- 14.0 

11.0 - 18.0 
-0-16.0 

- .45 
.45 - 1.45 
.91 - 1.00 

- .50 
.23 

.05 - .23 
- .68 

- 1.0 
1.0 - 3.2 
2.0  2.2 

- 1.1 
- .5 

.1 - .5 
- 1.5 

Total 
Unit-Days FIshed: 172.2 

Catc)/Uit Effo ,. 

85 

.49 

2 

.13 

48.6 

.28 

1000" 100 

. •,V-..Mo .o- -.:- .. -Ho.-

Tilapia sps. " 2/ 
Lares nitoticuS 
Helteorois nilocicus 
Gymnarchus niloticus 
Chrysichthys sos. 
Anchenoglanis occidentalls 
Harmyrus ruwu 

177 
16 
4 
3 
4 
1 
5 

36,11 
5.89 
3.95 
2.72 
1.81 
.45 

1.27 

79.6 
13.0 
8.7 
6.0 
4.0 
1.0 
2.8 

264 
358 
541 
752 
419 
3E1 
432 

10.4 
14.1 
21.3 
29.6 
16.5 
15*0 
17.0 

.22 

.36 
1.00 
1.07 
.45 
.45 
.5 

.45 

.8) 
2.20 
2.00 
1.00 
1.00 

.56 

84 
8: 
2 
1 
2 
T 

-3 
-

69 
11 

8 
5 
4 

3 

216 356 
330- 406 

.432  635 
737  762 
305 - 483 

- 381 
381 -483 

8.5 
13.0 
17.0 
29.0 
12.0 

15.0 

14.0 
16.0 
250 
30.0 
19,0 
15.0 
19.0-

.05 - .54 
1.40 .59 

.54 - 1.59 

.68 1.13 

.09 - .82 
- .45 

.50 

.1 - 1.2 

.3 - 1.3 
1.2  3.5 
L5 - 2.5 
.2 1.8 

1.0 
.3 -1.1 

Total 
UnLt D.-ys Fished: "172.2 

Catcl,/Ut EMort: 

210 

1.2 

2.20 

.30 

115.1 

.67 

10 100 

l/ Gill net without floats or lead line. 
2/ Many Tetraodaon fahaka were taken, but not recorded. 
I. T. Salilaaa, T. dllotica and T. z£Ilu comon Lu Volta lak'. 



!ALZv~ 8 

&ojgi'jbt'n~lueced Wish Catch Data for 102am Cill Nets 
Hoon Phase 

Durina Januarv 28- HArsh 15.-19Il 

9 and 3 Arightest Nihts Each Month 

-

.9 
Moto+ V/ 

nights 3 nights 
Multi+ Vaa~ 

9 nights 3 nights 9 nights 3 nights 
HaitiL-

9 nights 
~ 

3 nights 

t. k. (1gCa.) 

Unit Days . 

Catch/U.S. ks. (lbs.) -

Z Increase 'ver Dark Nights. 

11.4. (25.1), 

18.2 

.63 - (1.4) 

2.5 (5.5) 

5.6 

-. 45 (1.0) 

9 

18.3 (40.3) l.2 (4.0) 

30.8 11.2 

.6 (1.3) .16 (.35) 

.150 -

and 3 Drkeast Nihs EachEnonth 

24.6 (54.1) 

16.2 

1.4 (3.1) 

197 

5.6 (12.3) 

7.0 

.8 (1.8) 

43 

-

-

-. 

-

-

-

-

-

-

-

it. kg. (Ib..) 

UJ1. Days 

Catch/U.C. kg. (lbs.) 

SIncrease over Dark Bights 

7.4 (16.3) 

7.0 

1.1 ( 

75 . 

IA (3.1) 

14' 

.,(3,1) 

21 

17 (3.7) 

7.0 

.24 (.53) 

Ineltdiatt ec. 

--

ErAch 

.3.3 (7.4) 

7.0 

.47 (1.0) 

VAnth4/ 

J4 

1,4 

.56 (.2)-

-

- s(1.9) 

-

-

- -

12 nhrq 24 nights 12 nights 24 nigi.Lts 12 nights 24 rt~hts 12 night@ 24 nights 

4t. k&. (1-s.) 

jLnt . ya 

' . k.. (lb.) ".39 

6.6 (W1.5) 

16.8 

(.8b) 

21.5 (47.3) 

35.0 

.61 (1.9) 

3.7 (8.1) 

16.8 

.22 (.48) 

21.9 (48.:) 

43.4 

.5 (1.1) 

L3.2 (29.3) 

16.t 

.79 (1.7) 

34.7 (76.3) 

33.6 

1.1 .. ,) 

-

-

- -

-

-

-

1/ Nets with floatLr and lead lire. 
i Nets withcut floaut but vith ea 

/ Ne not fashed. 
A/ ased on a 20-day mouth. 

Alnc. 



Moonliyht Influenced Fish Oatch Ikta for 102=. -Gi Nota Min.sn March 34 - sptgbW20, 1*99
 
Moon PMse
 

9 and 3 Bri2!eat Hiphts Each Month
 

9 :gdhts 
Mono~1' 

3 nivt 
Huti+ Vf 

9 nights 3 nimhts 
Ino-at. 

9 nights 3 nibts. 9 nights 
3

3 nihths 

Wt. kg. (T,,.) 
unit Days 

6.3 (13.9) 
25.2 

13.6 (7.9) 
908 

.5 (1.1) 
21.0 

.56 
9.8 

(1.2) 5.4 (11.9) 
32., 

2.2 (4.8) 
9.8 

2.2 (4.4) 
32.2 

.. (.46) 
7.0 

Catcl/U.E. kg. (Ib.) .25 (.55) .39 (.9) .02 (.04) .06 (.13) .17 (.37) .22 (.48) .06 (.13) .03 (.07) 
% Increase over dark
,i&hts ... 

_ _ g~and 3 91611 PAO -FDrke_BLets i eh onth| - -

Wt. 1 . I. 93(42.5).9.8(21.6) 3.9(8,6) 1.5(3-.3) 1.o009.7) 6,6(14.5)- 7.0(15.4) 2.1(4.6) 
u it my-%-' 
Cch/.7,~ kg. (lb..)
%tx--rease over bright 
night, 

46.2 
.42 

68 

U.8. 
(.92 ).58(1.3 

49: 

) 
40.6 
1 (.22) 

400 

16.8 

33 

47.6 -
.O(2381.894) 

124 

4.O 
.47(1.0 

114 

) 
47.6 
-15(.33 ) 

150 

11.0 
15(.3) 

400 

Inte.mediate Period Each Xon h • 

Wt. kg. (Ibs.) . 7.6(16.7) 19.9(43.6) 2.5(5.5) 4.8(10.6) 28.9(63,5) 43.5(95.7) 13.1(28.a) 19.8(43.6)
Unit D7 O .0 1148 54.6 119.6 92.4 1/.8 92.4 151.2Catch/U*, . kle (Ibe.): .11(.24) .X7(37) .A5(.11) .C5(.11/) -. 31(.68) .29(,6A) .14(.31) .23(.29) 

Si lete with fIrA'. and lead line. 

j/.#ets without. n1,at or lead ino, 

_Based on.a 3a..day 2'nth, 



TABLE 10 

Rain Influenced Fish CatCh Data for I02m Mesh Gill Nets
 

March 18 - September 19, 1969
 

14ino+ Hulq~tji- V Mono- )lii 

Rain Days. Fished 1412 .20 20 

Amunt of Rainfall Mb (in.) 298.5 (11.9), 2 13 (11.3)- 448 (17.8) :444.8(78 

7Success for Rain, Days 57 2575 4 

7.Success for Non-Rin Days 4322, 58 .34: 

unit Rain Days' 
3/ 

19.61.0942. 
16-8 ':... 29 

Total Catch for Rain Days 
kg. (lbs.) 3.9 (8.6) 1.3 (2.9) 9.2 (20.2 2.8 (6.2) 

Rair. Days Catth/U.E..
 
.08 (.1) -. 31 (.68) " .2)


kg. (.bs.)..20.(.44) 

.. G3 ~ .6 (1).0(6)-.4 .1 
Nor.-Rain Days Catch/U.'E. 00 (.13)-66)kg. (lbs.) 


%Difference in Catch for Rain
 4.
40
20. 25
and Non-Rain Days 


I Nlets with floats and lead line.
 
2/ Nets without floats or lead line.
 
3! 1002m of net fished during a 24-hour period when rainccurred.
 

http:bs.)..20
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have at least paid for itself duringthe life of the net and pos

even made a profit. Also, indications are that
sibly would have 

if it had been fished forthe mono= would have 	been profitabli 

the same period of time as the mono+I- gill net, The' writer did not 

attempt to determinc the differen.ce in the economics of each net 

the Heterotis catch 	was subtracted, since 
it would have been im

if 

which was dependent on 
possible to determine their actual worth, 

the conditions of the individual fish and the scarcity of fish at 

period of fish abundance a rottenthat particular moment. During a 

scarce the

ieterotis might well be discarded, whereas when fish are 

or even sold or bartered.either eaten by the 	fishermenfish would be 


the 102mn. mesh

But it is evident from these data that none of 

gill nets would have been a sound investment for Volta Lake fishermen, 

at least in the Afran, since the nets would not last 
long and would 

than thcy would be worth.require more maintenance 

127.m. 	 !,t:shGill Nets 

gill net was found toDuring_ the period 1968-69 the 1.27rn. mesh 


be one of thG most popular sizes used by Volta Lake fishermen at Ampem,
 

First Study Period 	 (January 28-March 15,1969) 

Multi4 vs, Mono+
 

Taylor and Denyoh found during their short study in 1968 that
 

.42 kg. for the multi+
of 1.1 kg. compared to127hra. none+ had a CUE 

was greater,

gill net. Even though their total catch rate for each net 

their ratio (2.6 to 1) was coniparable to the data below. 

twelvc fish (3 species) totalingIn 36.4 UD of fishing multi+ caught 

7.4 kg., representing a .2 kg. CPUE. Tilapia comprised 50 percent of the 

catch by weight while Heterotis made up the remainder. In the same number 

of UD mono+ took twenty-eight fish (5 species) weighing 
19.1 kg. for a
 

.54 kg., 2.5 times more than for the multi+ net. Tiliapa made
 
CPUE of 


up 55 percent of the total catch, followed by 
Heterotis with 29 percent
 

(Figures 6 and 12; Tables 11,27 and 28). 

http:differen.ce


ulti-vs. Mono

elven fish ,(3. species) weighing
The multi- gill n&,t caught 

.25 Tilapia comprised 92 
5.5 kg. in 22.4 UDgiving 	a CPUE of kg. 

(8 percent)catch followed by Ophiocephalus obscuruspercent, of th 

which was tho only other species taken. 

In 36.4 UD of fishing the mono- gill net took thirty-eight fish 

s cPUE of :.64 kg. is 2.7The mono-(3 species) weighing 23.6 	kg. 

s. Sixty-two per
times greater than its multifilament counterpart' 


cent of the catch camprised of Tilapia while 38 percent consisted of
 

6 and 12; Tables 12,27 and 28).Heterotis (Figures 

Second Study Period (Yarch 18-September 20,1969) 

gill n, ts, the CPUE for 127mm.gill
As was found for the 10mm. 

second study period than' during the first.

nets was poorer during the 

Multi+ vs. Mono+ 

caught twenty-two fish (4 species)
Multi+ was fished 175.0 UD and 

a CPUE of .1kg. Heterotis comprised 46% 
weighing 18.0 kg., and had 


of the weight of the catch, followed by Tilapia with 42 percent.
 

was 138
 
The catch for the mono+ during, an equal period of time 

fish (5 species) that weighed 71.9 kg. Its CPUE of .41 is four times 

up 93 percent ofTilapia made 
greater than for the multi+ gill net. 

No Letero
the total catch, followed far back by Lares with 4 Te rcent. 


tis were taken (Figure 6 and 12; Tables 13,27 and 28).
 

Multi= vs. Mono=
 

gill ntt took thirty-eight
In 162.4 UD of fishing, the multi = 

of .15 kg. Sixty-seven 
fish (8 species) weighing 	24.0 kg. for 

a CPUE 

of Tilapia followed by Hetarotisconsistk-d,percent of the catch, 


and Gymnarchus niloticus each had 8 percent.

(9 percent), and Lares 

and had a catch of 112 fish 
Mono= was Qiso fished for 	162.4 UD 

The CPUE for this gill net was .41 kg.
(8 species) weighing 66.4 	kg. 

Tilavia madecounterpart.
which is 2.7 times greater than its multi = 
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up 72 percent of thu total weight of the catch, followed by Lares 

with 13 percent and Heterotis with 8 percent (Figure 6 and 12; 

Tables 14, 27 and 28). 

Based on thesu data mono- was the most effective gLl. n.t in 

the 127Mm. mesh size. This was followed by mono+ and mono= which 

each had, a comparable CPUE. For the multifilament gill nets multi

was also the most effective, f6llowcd by multi = and then multi+. 

No significant difference in selectivity was noted for the two 

webbing materials, but there was a definite difference between net 

styles. This was particularly true for the multi= and mono= gill 

nts which caught eight species of fish each, compared to five or 

less species taken by the other styles tested (Table 28). 

As was found for the 102mm. gill not, moonlight did not appear 

to have a significant effect on the test nets during the first study 

period (January 2844arch 15,1969) for possibly the same reasons as 

mentioned before. Consideration should also be given to the fact 

that during the first period each n.ot could be fished as close to the 

shor as the fishoeman chose since no shoreline weed growth was pre

sent during that period of lake drawdown. This could have had a 

marked effect on the close inshore gill net fish catch because shore

line turbidity caus,.d by wave action against the unprotected shoreline, 

was common. However, during the second study period (March 18 -

September 15, 1969) when the lake was in different stages of flooding, 

the shoreline area was well protected by a extensive band of flooded 

stands of Polygon-., that had become established on the exposed lake 

bottom during the previous drawdown period and which protected the shore

line from excessive wave action. Hence, during that period the shallow 

water was never muddied.
 

Catch data for the second study period showed that all nets caught 

more fish during the darkest nights each month with the exception of 

the mono+ gill not that caught more fish during the 3 brightest nights, 

but not during the 9 brightest nights.
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Furthermore, the difference in the catch rate between the dark 

and bright, periods as much: greater for the multifilanent gill nets 

than for the monofilnment gill inets, indicating that visibility sig

nificantly affected the multifilament catch, but not the monofilamcnt 

catch (Figure 6 and Tables 15 and 16). 

Data collected during the study pieriod indicated that rainfall 

had no favorable influence on the 127nm. gill net'sI fish catch. With 

thcs exception of the mono= gill net, the non-rain day CPUE was greater 

than thc r.in day CPUE (Figure 6 and Table 17). 

Information provided by the gill net manufacturer shows that 127 . 

'(No.5) monofilament gill net webbing costs 89 percent more than 127 m. 

,(No. 21Od/6) rultifilament webbing (FOB Tema). 

As mc.ntioned earlier in this report gill net webbing rormally 

doubles in price from dock to fisherman, and that conm ercial acces

sories (floats and lead core line) also increase the cost of the net 

by approximately 100 percent. 

Even though the monofilament gill nets were 89 percent more ex-, 

pensivu 'than their multifiliment counterparts, the monofilament net I s 

increased'fish catch more than compensated for it. 

The mono= gill net paid for itself in approximately 4months, and._,, 

by th-o end of the study period (5.5 months) it had made a 30 percent 

profit over the initial investment and it should be remembered that 

webbin.. vm terial for the mono= gill net was not new since it had been 

'fished for 2.5 months as a mono- gill not during the first study period. 

Because of the added expense of the accessories the mono+ gill net 

only realized 90 percent of its original cost during the eight-month study 

period. However, if used or natural accessories had been employed, and 

assuning that the gill net would have remained as effective, the net would 

have realized 80 'pircent profit by the end of the study. 
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CATC ATA pER _1002 M ?G N 

January 28. 1969-Mgrch 15. 1969 

127m v,,ulti+ 1/ 

ApproX. 
#M, e.Tngth AvWigt 7 of Catch LpAth Ranl 'eihttca-iks. :' lbs. -,. in. kg. lbs. Wto. in.
. kt. lbs.
 

Lo
Tiapia sp. .2 3.72 8.2 330 45 1.0 67 50 279-368 11.0-14.5 .27--.59 .6-1.3 
ileterotis nilotIcus 4 3.67 81 508 20.0:- .91 2.0 33+" 50 457-610- 18.0-24.0 .59-1.81 1.3-4.0 

' 
focta 1 12 7.39 .. "0T " . 10V ... ""- .. : - 1-.:" - .., 

Ut.n.f -aFihd:36.5
 

T12~pz'21 -.10.3 : 22.9 330 1. .50 11 7 55s7-5 11.0m-14.0' 36-'.4.-.
L.lieS Iiot l.ctuc 1, 1.36 3.0. 483 19.0 1.36 3.0 4 7:- . -483 - 09.0 -1.36 -3.0
 
Hel-erotis rdlticus 5.5.- 12.3 536 21.1 1.09 .2.4 .is 29 457-635 18.0-25.0 .77-1,36 1,7-3.0

lc4.erobra.,Ci-Us sp. 1 . - 3.8 610 24.0 1.72 3.8 4 9 -610 -2&.0 1.72 3.8 

Iotal ~ 1.5 4. 

IL~tc -navyt 1Iched: 36i.4Cach/uniz Effort:- . s4 i: L-2
 
- Gill t t having comrcial floats end ead 1ine.
 

* I T. Calilaea. T. nilotlea, and 'I.zIl4.ic n
in Volta like. 



TABLCl2 

Catch Data ggW 1002 Motors of Gill U*t 
,ebuarv 13. 1969 - March 15. 1969 

127,-- Multi"m 

Sieeu 
50. Wefaht 

k. b 
Ave, 
.. 

jUVh 
Ave. 
eigt

kg. lbs. 

Approx. 
%.of Catch 
No. Vt. 

kuD~tk-ag2 
. In. .be 

ValliuaiiU 

TilapLa sps21 
Ophiocephalus obscam..-

-10 
1 

5.00 
.45 

l11.0 
1.0 

330 
454 

13.0 
15.0 

.50 
045 

1.1 
1.0 

91 
9 

92 
8 

330 
-
343 
394 

13.0 -13.5 
1. 

*.45! .68 
-.45 

1.0'- 1.5 
- 1.0 

TotMl A.. 1. 10 LOO 

Unit Days Fised: 22.4 
Catch/Unit Effort!- .49- .25 ,54 

. 

127Mm ono, -

.2/:
T1ilap e spsc'
Haterocis niloatlua 

31
7 

14.70 ,32.4 
8.94 19.7 

315
569 

12.4' 
22.4 

.:'45
1.30 

1.0
2.8 

82 
18: 

62 279-381 
38: 483 - 660 

11.0 -15.0 
19;0- 26.0 

-. 27 
1.04 

'082
1.79 

.6-1.8
.3 -6 3.8 

Total 38 A .. 0 100 

Uit ,Das PLshed: 36.4 

*Catch/Unit Effort: :1.0 .6 . 

_J 
C.Gll nat without floats, but haipng lead Xun. 
T. galilaea, T. nilotica ard T. aiLL co' n in Voa two..: 



C.tch par&Per 1002 )btern of Gill bt 
FArch 18. 1969 - September 20. 1969 

127m HltL+ !/
:Approx. " 

We ~ a gnt Ave.. We Ight % of catch KAnnt~h Rauz Ja 
" No. . kg. lbs. M. In. kg. lbs. No. wt. me Lu. "il. 

riLapla sp15 7.48, 16.5; 330 13.0 .50 1.1 68 42 305  38X 12.0- 15.0 - 14 .91 .3 - 2.0 

Lotes nilotteus 2 2.18 !45 470 18.5 -1.09 2.4 9 12 457 - 483 18.0. 19.0 - 1,04 * 1.13 2.3  2.5 
arotia uLlatcus 5"-S :8.35 48.- 610 24.0 1.68 3.7 23 46 584- 660 23.0- 26.0 136 , 1.91 3.0  4.2 

Total - fls0 I10 J 100 

Unit Days F1shed: 
Ca tc'/Unt : ,mtorLt. - -

.7.j 

Species - . -t 

Aitpya 58.132 
aces nlloticus 

67.08 
.4 

147 .333 
-5.6 44? 

13.1 
17. 

.45 

.1 
1.0 

-18 

96 
2 

R3 
4 

-279 31 
06-58 

11.0,- 15.0 
10-2.0.50 

.23 -1. 00-
-1.36: 

.5 22 
1.1 -,3.0 

.hrysicbthyz sp.
Ainngai cieta 

1 
- 2 

.8 
19 

26 
2.4 

59 
376 

2.0 
-4~8 

1.8 
.-54, 

-26 

1, 
1 
1 

-2-59-2. 

-!2 -368 u38 14.'S 15.0 -

.82.6 
*54. 1.2 

Total ~18 so~~. 

ill11 not having commecial floats and lead lines.. 
i1T. galtlaea, T. ullotLea anid T. e.1111 commn. In V4lta lak. 



TA=.14 
CACN DATA PE oo2 HMTERS OF G= NIT 

Marsh 18. 1969-Sete.er Z% 196 

127mm Multi 11 

Species Ho. 
W.liht 

kg. lbi. 
Ave. Length 
cm. in. 

Ave, Weip1ht 
kg. lbs. 

Approx. 
% of Catch 
No. Wt... 

Lenath i~ina. 
kg. lbs. 

TilapLa sps.2 
Lates niloticus 
Ifeerotis niloticus 
Gymnarchus niloticum 
Anchenoglanie cccidentalit 
Chrysichtitys sp. 
Bagrus baynd 

31 
2 
1 
1 
1 
1 
1 

16.01 
1.81 
2.27 
1.81 
0.54 
1.04 
0.54 

35.3 
4.) 
5,0 
4.0 
1.2 
2.3 
1.2 

333 
406 
635 
762 
356 
508 
419 

13.1 
16.0 
25.0 
30.0 
14.0 
20.0 
16.5 

0.50 
0.911 
2.27 
1.81 
0.54 
1.04 
0.54 

-1.1 
2.0 
5.0 
4.0i 
1.2 
2.3 
1.2 

85 
5 
2 
2 
2 
2 
2 

87 
8 
9 
8 
2 
4 

,2 

2791.06 
305-50S 

-635 
-762 
-356 
-508" 
-419 

11.0-16.0 
12.0-20.'0 

-25.0 
-30.0 
-14.0 
-200. 
-16.5 

0.23-1.00 
0.45-1.40 

-2.30 
-1.81 
-0.54 
-1.04 
-0.54 

0.5-2.2 
1.0-3.0 

-5.0 
-4.0 
-1.2 
-2.3 
-1.2 

Uit Days 
TotaL.3 
'Fished- 6. 

242 53.0 . 10 100-

Catch/Ur~t f.!ort:.... .23 .15 .33 .... ..-+ .. . -.- + - + . . not m 
.. 127tm Naono _L - + . 

acciez; 

rilpin E.s. 2/ 

LAt=s nilpti-us 
lie*:T'ote ri!oticls 
+Anchaucglaz, ocidentais 

bad 
hlWl.r48rus rne 
Diitichodus ap . 

91 47.70 
9 i8'0 
4 5.50, 
3 1.O 
LagrusL 0.23 
3.: 2.00 
1 0.45 

105.0 
19.4 
12.0 
3.9 
0.5 

* 4.5 
1.0 

348 
450 
597 
483 
432 
483 
432 

13.7 
17.7 
23.5 
19.0 
17.0 
19.0 
17.0 

0.55. 
1.00 
1.36 
0.59 
0.23 
0.68 
0.45 

1.2. 
.2.2 
3.0 
1:3 
0.5 
15 
1.0 

+80 . 
8 
4 :::' 

" 3 
1 

3 
1 

72 
13 
S 
3 
T 

:3 
1 

279-394 
406-533 
584-635. 
4r':-61O 

-432 
:.3-508 

-432 

11.0-15.5 
'16.0-21.0 
23.0-25.0 
16.0-24.0 

-17.0 
19.0-20.0 

-17.0 

0.23-1.00 
0.59-1.45 
1,13-1.8 
0.45-0.68 

-0.23 
0.45-0.91 

-C.45 

0.5-2.2 
1.3-3.2 
2.5-4.0 
1.0-1.5 

-0.5 
1.0-2.C 

-1.0 

Total f-31 66 4.48.6 

[Tnt.-4tc 
-'i1,e 162.4. 

i-l-it E-f"Orl • 6 ."41 -"..9 

I Gill net without floats vt lead line,.
1' T. ,alilaex, T. nilot'.ca, and T. zuli 

coMon in Volta lake. 

http:nilot'.ca


Wt. kg. (lbs.) 

Unit Days 

Catch/U kg. (lbs.) 

TABLE 15 

Woom lnfixin-d ish Catch Data for 127tm- G,ll Nae Dur,, 

Mono+ 

Moon Phase 

9 and htest Ni t eUach Ibuth 
9 Nih.s 3 lIthts 9 Nights 3 Nihts 

6.7- (14.7) 1.1 (2.4) 4.0 (8.8) 2.0 (4.4) 

18.2 7.0 14.0 7.0 
37 .8) .16 (.3) .29 (.64) .28 (.1) 

Anuary 28 -ach 

-Mono 

9 Nights 
10.1 (22.2) 

14.2 " 
.72 (.6) 

.1260 

3 Hihts 
2.3 (5.1) 

4.2 
.5 (.) 

9 Nightl 
-

-

. . -

WtL 

3 Night 
- 2/ 

. 

Catch/UE kg. (jba.)... 
% Increase over 
3right s;Lrh~s 

-0-i (0).:.- 7---..-.' , 0.•., -," 0.. .o :. (0),0 .16 (.35)2 and 3 Ddarkes?rLdt 0 (0)Each-ot -' .18 (.,40) i .. . . .-. .. . 65- (1.4)-' (2 0.. -. 734. 2 - (1.7).0 0 (0) 

INt. kg. (1b. .) 
Urit Days ,6.8 

.Catch/UE ks. (Ibs.) 

12.4 

.74 

(27.3) 

(1.6) 

* 2 iiht 
,l.'" (39.6) 

2.0 

.6 (1.3) 

4 N ts~24 

2.5 (5.5) 
16.8 

.15 (.33) 

5.4 (11.9, 
28.0 

.19 (.2) 

12.5 (27.5) 
16.8 

.74 (1.6) 

.*hts 
20.4 (4,4.9) 

30. 

.19 (4.2) 

12 N -he. 

1.3 (2.9) 
16,8 

.08 (.18) 

24 N"-hrs 

5.5 (12.1) 
21.0 

.21 (.46) 

1/ Net:u vtrh floets and lead line. 
./ Nets without flo-r but pith leadi/ het not fished.

We/ widteh f-lossan ed.1 
line. 



Moon !nfluenCod Fish 
TABLE 16 

tch Data for 127Zm Gill Nets .ritu Itrch i eS-septep r 19.1A969 

Nor.. +2/ multi+ 21 mono" _/ i-alti"M/ 

Moon Phase 

- 9 Rights 3 Nights 
9 and 3 Brightest Nights Each Mnth 

9 .ights 3 Nhts. 9 Hihts 3 Night - 9 Nih-tag 3 NHahcs 

Wt. ks. (b.) - 9.8. (46)- 5.9 (13.0) 3.1 (6.8) 3.9 (.6) 4.8(10.6) I. (4.0) 16 :(3.5) 0 (0) 

Unit Days 32.2 11.2 32.2 15.4 28.0 9*8 . 28.6 . 

CAtclz/UE. kS. lbs. 
. Increase over D..rk 

.30- (.66) 

-

.53 (1.2) 

141 

.1 (.22) .26 (.57),, .17 (.37) 
-

,18 
-

(.40) :.06 
" . 

(.13) 0 (0) 

14-t.kg. (Ihc.) 

Unit Days 

17.8 (37.4 

50.4 

31 

14.0 

9 and 3 Darkest Nights Each Month' 

.) 8.2 (113.0) 5.9 (13. 0) 

0.4 14.0 

203-4.) 

4:2 

6.3- (13.9 

14.0 

9.1 (20.5). 

46.2 

5.0 (11.0) 

14.0 

Catch/U.E. kg. (lbs.) 

M i.crease over Urightg15t 13 

05),('7 .2 

-

(.48) .16 (.35) 

60 

.42 (.92) .44 . . . 

150 

) .G ( 

233 

.35 

l 
(.77) 

lit. kg. (iba.) 

• 

12 

4.-

.. 

Ntichts 

(99.9) 

_Intgrmediate 

-24 Hights 

63.0 (L38.6) 

Period 

12 Night& 

6.8 (15.0) 

Each lMoti/ 

24 Sights 

8.3 (18.3) 

12 Nights 

41.3 .(90.9) 

24 Nights-

58.3 (128.3) 

12 Wiaghts 

13.4 (29.5) 

24 Mijabts 

19.1 (42.C) 

Unit. !Jays 
Catch/U.N. kg. (lbs.) 

92.4 
.49 (1.1) 

149.8 
.42 (.92) 

92.4 145.6 63.2 138.7 
92) 

86.2 
.15 (.33) 

138.7 
.13 (.29) 

2/ 
A/ 

A/. 

NlMets with float, and lead lira. 
Wets wit'hout ftoat or lead line. 
Based ox: a 30-dny moacth. 

Undeterminable. 



TABLE 17 

Rain Influenced Fish Catch Data for 1?7i Gill Ntie 
During March 18- Septerber 1,19J69 

M9ono+ / Y Nuti+I -E1 multi- ./ 

Rain Days Fish" .0 20 19 18 

Amt of ainf m. (i,,) 1 (17.8) 444.8 (17.8) 34.0 (5,?) :309.0 (15.7) 

%Success for Rain Days V 10' 72. 27 

$ Succes for Non-Rain Daq .. .3 -0 0 

Unit Rain Daps 494 29.4- Z522. 

Total for Rain r.-t k. (lbs.) 7.44(16.3) (3) 14.6 (.1). 2.9 (6.4). 

Rain Days CatchU.E. kg, (ba..) .. 57(1.3 ) 0. (.22) 

Non.-Rau± Day Catc. .B. ks. (lb.)W .4(.97 ) . ;(,.J .3( .94) .8,(.35) 

%Catch In in gys Catch Over lion-Rain 
Days,. .-43 - - - 0 -38 

Net with comercial floats and lead core-bottbi line. 

Y/et without floats or weigbts. 

I"iO~2 f net fished during 2446hur rio *n anocurd 



"The nulti= net also cne within 10 percent of paying for it

self by thu end of the: study period and wuid definitely.have been 

profitable; bythe endof the net' s life.: 

Results of this study indicate that each of these 127am. webb

ing materials should last between eightoen and twenty-four months 

before they are too rotten to use. This does not imply, however, 

that their catch rates would continue at the same pace throughout
 

their lives. 

Since multi- and mono- gill nets were only fished for one month,
 

their true economics could not be measured. However, based on their 

initial catch rates, it is anticipated that they too would have been 

able to more than pay for themselvw.s during the life of the net 

(Figure 7). 

178mm.- Mesh Gill Nets
 

Based on data collected during a survey in 1968 very few gill nets
 

:as large as 178m. in size were being fished in the lower half of the
 

Volta Lake prior to 1969. This was found to apply through 1969 also.
 

This mesh size was included in the study in an effort to measure rate
 

of recruitmir- for certain fish species and to determine the availability
 

of inte2.iediate sized fish that were too large to be readily taken in the
 

smaller rnish sizes conmonly used by lake fishermen. Pre-study interviews
 

with fisherxmen at Apen revealed that between 1964 and 1967 the l0Zm. gill 

But from 1967net was the nost effective m,sh size for catching Tilapia. 


to 152mm. mesh sizes were better.. This shift to a larger'until 1969 the 127 

mesh size should be expected for new lakes experiencing a rapidly expanding
 

fish population and whure conditions for fast individual fish growth exist.
 

gill nets noDuring 1969, the fish catch from the 178m. showed in

.,,dicationthat the Tilapia population had reached a size 
large enough to be 

1970, year after the study, the(But in onereadily taken in this mesh size. 

17&i. monofilament gill nets proved to be extremely effective for taking
 



as aslarge Tiapa weighing overj:Jkg, each, well Lares weighing, between 

3 to 4kg. each).
 

was the leastTaylor and Denyoh (1968) found that the 178,. gill net 

.4 unit days) period.during a twelve day (20effective mesh size they tested 

These data showed the CPUE for mono+ to be .73kg., and .0 kg. for multi+, 

floated at the surface;These gill nets measured 3.5m. in depth and were 

easily see the relatively large
therefore, the fish should have been able to 

webbing in the clear water. 

catch
This same factor Waoved to have an effect on our 178mm, gill net 

too. 
' / : . .: ' Mut vs. Mono 	 .... 15,1969)ars U5udy Period (February, 10O-March 

' of fishing (Figures 8 and
Neither gill net caught: a fish iduring 9.8 UD 

12; Table 18.) 

Multi- vs. Mono

two Lares weighint aIn 30.8 UD of fishing the multi- gill net caught 

total of 6.7kg. for a CPUE of .22 kg. 

gill net took three Lates and one Heterotis weighing a total
The mono-

The CPUE for this net was .64kg. which is three times greater than
of 19.7kg. 


for its counterpart (Figures 8 and 12; Table 19).
 

Second Study Period (March 18-October 3. 1969)
 

the 102m, and 127mm. g.1 nets, fishing v's better during study
Unlike 

period than it was during the first.
 

Multi+vs. Mono+
 

Only one fish (Hjeterotis) weighing 5.9kg. was taken with the multi- gill 

net during 138.6 UD of fishing. The CPUE was .045kg. The mono+ gill net took 

a total of 82.7 kg. during the same
sixteen Heterotis and one Tilapia weighinr 

period, for a CFUE of .6 kg. This represents a cruE ratio of 13 to one in 

However, the practicability of using this gill
favor of the mono+ gill net. 

the entire catch consisted vir
net commercially was not demonstrated, aince 

little commercial value at Volta Lake
tually of Heterotis wbich is usually of 

(Figures 8 and 12; Table 18). 

Multi= vs. Mono=
 

gill net did not catch any fish
For same unexplained reason the multi
= 

during 151.2 UD of fishing even though it was fished deep and along side its 

a total 
counterpart mono= 	gill net that caught 24 fish (5 species) weighing 

= 
of 98.5 kg. for a 	CFUE of .65 kg. Of the 24 fish taken in the mono gill
 

Lates--a species of high commercial value, and only four
net, fifteen were 


were Heterotis (Figure 8, Table 19, 28),
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Since virtually no fish were taken in 17&n. multifilament 

gill nets, no useful comparison could be made for their catch during 

dark and bright moon phases. However, for the monofilament nets it was 

found that shallow set mono+ gill net caught 70 percent more fish, by 

weight during the 9 darkest nights each month, compared to the deep sot 

mono= gill net that took 75 percent more fish during the 9 brightest 

nights each month. This indicates that visibility affected the catch 

effectiveness for the 178m. mesh monofilanent gill nets (Figure 8, 

Tables 20, 21). 

Data .presented in Figure 8 and Table 22 show that rainfall, did not 

appreciably affect the fishi catch for 17M m, gill nets during the study 

period. 

According to the manufacturer, the :17&m. monofilament webbing 
(No.l4); cst 69 percent more than its counterpart multifilament(No.210d/15). 

But in econcmic terms, only the monofilament webbing could be considered 

a sound investment for the fishermen based on the above data (Figure 9). 

Multifilament webbing, with cr without accessories, realized no more 

than 30 percent of the original cost of the gill nt during the study 

period, and in some instances no fish 'ere taken at all. Therefore, 

evenlthough this heavy and durable webbing would be expected to last at 

least tmo years, it still could not be considered econa-ical to use based 

on our findings. However, the mono= gill nct paid for itself within five 

months and by the end of the 6.5 month study period it made a; net profit 

of 46 percent. 

Based on the actual initial cost of the complete mono+ gill net it 

only realized 62 percent of the origial cost during the study period, 

But if the cost of the conercial accessories are removed, this net 

would have shown a 24 percent profit during the same period, assuming, 

of,course, that Heterotis were of comnercial value (See Multi+ vs. Mono+ 

second study period above, Figures 9 and 12; Table 28). 
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CATC A -PER_-1002 ..ISO 1.P 

March 9. 1969 arch 15, 1969 

178:= ultf+ 11 

Specils No. kg. 
.t 

lbs. 
LYE, 
c=3. 

seiterbt 
in. 

Ave 
kS. 

wetiht 

lbs. 

Approx. 
-. o Catch 
UIa. Wt. 

1enth~arm 
. Lu. Do. 

0 0 0 0 0 0 0 0 0 0 0 0 0- 0 

Un, Days Fished: 9.8 
Catch/Unit Efort: 0 G 017u Ran+ 

Species 

0 0 .0 00. 0 0 a 0 0 0 0 0 O 

Unit-Days Fihid: 9.8 
Catc'i/UnLt F-.1fort: 0 0 0 

Varch 18. 1969-Octaber_. 
ltr 1uJcti+ 1,l 

1969 

lHeterotias niloticus 1 5.90 11.0 864 34.0 5.90 13.0 1N1 100 -864 -34.0 -5.90 -13.0 

Unit Days .Fsahed: 138.6 

Catch]Unit-Ef fort: 

Soecies 

01 , .. . 

178= Hoto .1 

0 100 

Tilapia ntloica 
.tereotis niloticus 

1 
J.5 

L.i0 
61 r". 

2.5 
179.8 

432 
864 

17.0 
34.0 

1.10 
5.40 

2.5 
12.0 

6 
94 

L 
99 

-432 
635-914 

-17.0 
25.0-36.0 

-1.10 
3.30-6.48 

- 2.5 
7.3-14.3 

Tot.i 16 82.6id_,. 2 100 100 

Unit Dav Fi hd: A30.6 
gtrhUnlt Effort: .12 00 13 

G ill net having cmmorcial floats and lead Ine. 



TAKE 9 

CATCH UTA Pm ioo21 MW 
Febrnmy 10.169 - Mare 

17&n. Multi 

O' am 
15.9 

Nx 

Sed...-

-Wegh 

kg. bs. 

Ave, 

m. 

LenxtM 

in. 

A",. Wel,.t 

ks. lbs. 

S 

No. 

fRc 

Wt. 

Lengtb- Uana 

. in. 

W9J10 

kg. 

Ufnha. 
b. 

Lates flloticus, 2 67. 314.8 67.3 26.5 3.*42 7.4. IM0 10 66"M68 26.0-27.0 3*2-3o49 7.3-7.5 

Unit Day- Fished: ii3". 

-eriod: cu_ .4 through Mareh 151969 

Lates n1oticus 
Hterotis nuloticus 

I
"14, 

1 
33 
6-53-

29.0 
14.3 

719. 
9141 

28. 
36.0 

4.40 
-6ee53 

6.3 
907 
143 

.67, 
33 

75 
.25 

686-762 
-914 

27.0-3060 3.44-5.1 
-3'6 -6 

.60653 
7.5-129 

".k 

Unit DA-.s Fiahe: 30.8 
T.7 j100 

--- tA.. -6h 

1.00 

March J*'1969 - October 3p 1969 

Catch Unit Efforts 0 -0 0 om 2j. .. 

Tlapia aps. 
LAtLs r leticus 

.aterotis nilothcus 
De.erobrsnchus p. 
Il-t..eodus ap. 

TotW 

" -

2 
15 

4 
2 
1 

_ 

2.10 
60.53 
2.4.1 
1U.43 
3.3 

Z... 

4.7 
35.5 
47.3 
25.0 
6.5 

219.0 

406 
711 
838 
9-7 
610 

16.0 
28.0 
33.0 
36.5 
24.0 

1.02 
4.0 
5.35 
5.70 
3,00 

2.3 
8.9 

12.0 
12.5 
6.5 

.2 
62 
22 
11 
3 

1o0 

9 
63 
17 

9 
2 

10 

-
635-787 
762-889 
914-940 

-610 

-16.0 
25.0-31.0 
30.0-35.0 
36.0-.37.0 

-24,O 

1.00-1.O 
2.73-5.1 
5.00-6.11 
5.00-6.40 

3..0 

2.2-2*5 
6,0-1I2L 

1.0-.' 
1.0- .3 

- 6.5 

Unit Dm~ Fislh.d: 151,2
thi~nlt Yffort " 15 - . 5 - e_ 

./Giln net mithout floats but having lead lira. 
Zt Gll. net without floats or load U!..I 



TABLE 20 

ibonInfuencd Fsh'Ch Data for 

.4ono+ _L "itlti+

176mm Gil NetDutiti. 

1 

February 10 

-

-- Hrch5. 

P 

-1969 

_ri" 

Moon Phase 

Wt. kS. (lbs.) 

-9 Hights 

(.,, 

9 and.3 

3 Nights 

- "4-)tl 

Brightest Nilphts Each Mouth 

9 hiights 3Nights 

- (-) / - (-)2/ 

9 

0 

Rithts 

(0) 

-3-Ifits 

0 (0) 

9 Withts-

0 (0) 

3 jUahts

0 (0) 

Unit Days - - - 5.6 2.8 5.6 "2.8 

catch/U.E. kg. 
% Increae o" 
Darn' !:Lg~LS 

(lbs.) 
r 

-

-

4-) 

.-- -

- () -

-

-) -

-

C-) 0 (0) 

0.0 

0 (0) 

." 

0 (0) 0 (0) 

" 9 and 3 Darke-t Ni.ghts Each Month 

Wt. kg. (lbs.) . ():. . . ..-- (MA/ - -0 (0) 0 (0) 3.0 OA) .40 

unit Days -. -- - -. 7.0, -- .8 7.0 2.8, 

CatchU.E. kg. (lbs.) 

I ;cxcase ove~r 
Einigtit NightLs 

-:ntelwediate 
'12 Ntp-ht ' 

) 

24-.4tphts. 

- C-) - ) 

Period Each Month At 
12'ld.hts 24 Nights 

(0) 

12 Hights 

.0 (0)4 

21*. 

24 Mieht . 

. (.9 

_______________ 

12 Niehts 

. 

24 Nights 

Wt. kg. (lbs.) (0) ii (,) L (0) 0 (0) 19.7 (43.3) 19.7 (43.3) '3.7 (8.2) 6.3 (13.9) 

Unit D.Iys . 9. 9.8 9.8 18.2 - 25.2 - 18.2 25.2 

catch/U.B. kg. (lbs.) 0_ (0) 0 (0) 0 (0) 0 (o) 1.1 (2.4), 7 1.7) .20 (.) .25 (.55) 

LI 
2/ 
3/ 

Al 
5/ 

ets with floaL, and lead line. 
Wets without floats but vwth lead 
N t not ftsbed. 

caced cu a 30-dny ;nth.
UndteteralJtod. 

line. 



TAILE 21 

'Moon InTfluenced P.1ebCatch Data for 178 m 01.1 fets . ring March 18 - October 3. -196 

Ono+ V. Multi+ Vone %ae V 

Moon Phase 

Wt. kg.(lbs.) 

Unit Days 

Catch/U.,. kg. (Ibm.) 

% Increase over 
; ' k Ni ht s . 

his 

40.6 (89.3) 

39.2 

1.0 (2.2) 

. - : : , 

9 and 
3 Nights-

5.3 (11.7) 

15.4 

.35 (.77) 

3 Bri htest NI 
9 Nishits 

5.9 (13.0) 

39.2 

.15 (.33) 

hts Each Month 
3 Nights 

0 (0) 

15.4 

0 (0) 

0 

9 Nights 

28.2 (62.7) 

40.6 

.7 (1.5) 

75 

3 I ihts 

1.8 (4.0) 

15.4 

.11 (.24) 

/ .0 

9 minhts 

0 (0) 

40.6 

0 ((0) 

Nights 

0 (0) 

15.9 

0 (0) 

-p'ld3akest Nights Each mont 

Wt. .g. (lbs,) 

Un.it Days 

.9 13.0) 

3.935.0 

O0 (0) 0 (0). 0. (0)-

9.8 

1U.0, .(33.0). 

:37.8, 

. (0) 

14.0. 

0 -' 

37.8 

0 () 

14.00 

C-itch/U.E. g. (lbs.) 

!. 1-cczease over 
Lright :i hts 

1.7:).(-7) 

70 . 

0 (0) 0 (0) 0 

-

(0) .4 (.88) 

0 

0 (0) (0) 

0 

Wt. kg. (lbs.) 

Unit Days 

ratch/U.. kg. (lbs:) 

121-41 

36.2 (79.6) 

64.4 

.5&r (1.2) 

Irtermedlite Pe~ripd Each Month
"hts2- ts 12 Nihts 24 Might. 

77.'. (170.3) 0 (0) 5.9 (13.0) 

113.4 64.4 113.4 

.C (.5) 0 (0) .05 (.11) 

I/ Vets ,i.jh floats and lead line. 

12Nights 

54.3 (120.0) 

72.8 

.75 (1.7) 

24 Niphla 

96.7 (212.7) 

121.8 

.79 (1.7) 

12 Nshs 

0 (0) 

72.8 

.0 (0). 

2-4Mihts 

0 (0) 

121.8 

0 (0) 

2/ 
3/ 
4j/ 

Nets without float or lead, line. 
Based on a 30-day =onth. 
Undeterminable. 



TABE V. 

Pain Influene'ed-Fifth Catch Data far M7mm. Gil Noe' 

....... 1 )4ulti + 0u1t1'.1 
FaftDays Fished'1,1 

% 5.JceU" for Rain lJiy 10 

S Cacco.s rcr lion-Rain Dais 360 14A-aun cf+Tkai,+ all.. +' (n.) + 3 9.0 (14,-) 3594!Q (0.-W5 ++.-(16 
Unit &Ain Lays 26 ' 2. 30.8 

Total C-%trh for IA~ Lay i.1s)2T(85 .9 .#{~6(39 

Uaiui Days Cach/J".k. ( ) 1' 2. ) .22(y.&+o 1.2. (2;.) 

Ncn-PFain riOyo Cmtchi.1&. k,.(b.) . L). ().4(12 

%ChanrsA in Rain Dsys Catch Over. 
-on;tpsn-l Days -O Undetermlmabeg, +J . 

.pfet with a few floats anrd mall estone . iightz-
Fi,t without floats or ve, +.. •: : .+:,:: :+: :i-::: 
1 ,1=of rpt fi:-+d ur,oueir a 2i-hour period rain c-rred. 
Total catch tak-n during one not niht., 

22 
-. 

o5 

0 2) 

08 

0(0) -

0(0 

0 :-1(0) 

0 



26 

Since the monofilament gill nets were also constructed of re

latively large diameter monofilment webbing (No. 14) they should 

be expected to last at least two full seasons and require a minimum 

of mending, and should therefore prove to be a profitable investment., 

It should be noted,, however, that monofilament nets fished near the 

surface (Mono+) were effective in catching mostly Heterotis, a species 

of poor ccnmercial value; whereas the deep nets (mono- and mono=) caught 

mostly Lates which is of high camercal value (Figure 12 and Table 28), 

229mm. Mesh Gill Net 

Prior to this study no 229mm. gill nets were known to this writer 

to exist at Volta Lake. Nevertheless, this mesh size was chosen to be 

included in the study to ascertain the availability of large fish spe

cles off-shore and to determine their vulnorability to monofilament giln 

nets. Even though no counterpart multifilament webbing was available for 

comparison, fish catch corlparisons were made between the mono= and mono+ 

gill nets (Figure 2 c,d). Each net was fished separately at depths rang. 

ing from 7-20m. below the surface of the water; (Figuro 3). 

Both of the 29. monofilament gill nets webbing were constructed 

of. a vEry large monofil (No.30). Each net measured 6m x 92n., or four 

times as large in area (m2)as the 102, 127 and 178mm. gill nets dis

cussed earlier in this report (Table 2). Catch data for these nets are 

expressed in catch per i00m2 of hung webbing, the same as for the smaller 

mesh sizes tested. For ccmparison and continuity, catch data for both 

229mm. gill nets are separated intc the same two study periods (January 

29 - March 15 and March 18 -October 8, 1969) as was done for the other 

nets tested.
 

First Study Period (January 29 -March 15. 1969)
 
Mono+ vs. ono=
 

During 128.8 UD of fishing the mono- gill net, which was equipped 

with just enough floats and weights to assure that the net wall did not 

collapse, caught five Lates and one tiger fish Hydrocynus lineatus weighing 

a total of 47 kg., representing a CPUE of .36 kg. 
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In 173.6 UD of fishing the mono= ginl net.took sixteen 

. t s wighig a total of 156.4 kp. for a CPUE of ,89kg., which 

is.225 times greater than the mono+, gill-Mjt.-catch' above (Figures'l(
 

and 12; Tables 23, 27, and 28).
 

Second Study PLriod (March 18 - October 7.' 1969)
 
Mono+ vs. Mono=
 

During the longer second study period the mono+ gill net caught 

thirty-nine Lates, one Heterobranchus sp. and one Bagrus bayad weigh

ing a total of 325.5 kg. during 772.8 UD of fishing, for a OPUE of 

.42 kg. Lates comprised 96 percent of the total catch. 

In 884.8 UD of fishing the mono= gill net took 76 fish (5 species) 

weighing a total of 647.5 kg. giving a CPUE of .77 kg. which is 1.8 

times that of the mono+ net (Tables 2-4, 27 and 28). sLate nade up 

86 percent of the total weight of the catch (Figures 10 and 12; 

Tables 24, 27 and 28). 

For the entire study period both 229tn. gill nets consistently 

caught more fish (as much as 600 percent more) during the darkest phase 

eventhan during the brightest phase of thu moon. This indicates that 

with monofilament, if thu webbing' s filam,.nt size is large enough, 

visibili.ty is a significant factor (Figure 10 and Table 25). 

According to meteorological data collected at Ar.per rainfall 

did not significantly influence the 229mn. gill not fish catch (Figure 

10and Table 26). 

costs for ..ach of the 229mm.In comparing the fish catch to gear 

gill nets it was found that thu mono= gill net paid for itself within 

3;5 months, and by the end of the study period (eight months) it had 

r6alized a 153 percent profit; whereas, the nono+ gill not only paid 

for itself during the last week of thu study period and therefore only 

realized a 15 percent profit above the initial investment (Figure 31). 

Since only a few floats were used on the mono+ gill net the cost of
 

these accessories was not included when determining the catch to cost 

relationship for this net.
 

http:visibili.ty
http:filam,.nt
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FIGURE II 
CATCH TO COST RELATIONSHIP PER 1002 NETERS OF GILLNLT 
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Iates nilotic=s 

!!yFroqouS lnoatu 

Total -

No. 

5 
1 

6 

...-. 
A.. 

37.83 
9.07 

6.9 

lbe. 

93.4 
20.0 

3.4 

TABUE 21 

CATCI{ DATA i . R io02 mrnm cp armL 1iE 
Januay 29,1969 - March 15,1969 

220,=. mono+ ~ 

ApproxfmatesAv. L .t - Ave. Wei t . Catch 

M. i. kg. lbs. A. no. 

910 36 Is" 16.7 83 
9o,-, 33 269.220.1 17 19 

30 .. loo 

1oLa,,th h, W -6:s1b

s. In. kg. lbs. 

-18,-9038 7.03-7.94, 1505-17-5 
--. -33 -9.07 -20.0 

Unit M Fehe L:dl.3 ." . 6I 

Ato,, .o 

Lates niloticus 16 .156@04 

i 

304 935 

9ao" oo 

37' 

-. 

9.6 2.(A 0 5012 2JI 524.8n33 

Unit Dave irlhod: M,36 

'"GM-l 

.~/Gill 

not bvin.everal =all-.. 

net. with. ft floats orit 

olt -ad iontoeghtw, 

.o 



ggCH DATA p. 1oo2 NTMR.W073LL MnT 
March 18.1969-October 7.1969 

229m. Mono+ 
Approximate 

LAM Ave. Lent Ave. Weight %of cat&. _ t R o 

kg. 3bu. . in. kg. lbs. No. Wt. . in. kg.. lbs. 

Letes nlrticus 39 31130 686.3 910 36.0 7.83 17.6 96 96 690-1090 27-43 3.81-U.57 8.4-25.5 
Heterobranehus ep. 1 7.71 17.0 1020 140.0 7.71 17.0 2 2 -102D -40 - 7.71 -17.0 

Bgrus bayad 1 6.49 124.3 910 36.0 6.49 2 2 2 - 910 -36 - 6.49 -14.3 

100	 .......
Totaln 3250 


Urit L.ya F! hed. 772.8 
Catzh!iUp.,t LEfort;, .2 C -93 

229gm. Gr.i? lgl / 

LateS ioicue 64 555.6." 1 5.0 	 910 36 8.75 19.3 94 A6 740-1090 29.0- s22-7.92 n1.5-39.5 
1HAtaroranetwe ap. 9 .8 11.5.2 	 890 5 730 1631-2 10 7A0.AltO 29.0-45 -3- 8.9 U.3-19.6 

80 3 6.40 14.1 3 2- 76M-60 30.0o-34 5.1?j- 7.71 313-17.0H:.%rcc-r 3p. 	 2 l.l~2.1 9.80 940 9.80 1 -37 
Di-tiaodusop. 3.40 7.5 6.3.40 7.5 1.66n. 3.40 7.5 

s.. '.r1c,+ 21.6 37 21.6 , 	 -940 - 9.eo -21.6 
.2 


Total. 76 60..5 429.6-10 	 100 
Urdt " -',Flirned: SS.,,a
 

LIMIt Eor.09 .7 1.72
 

I/ no int ecverla mall f .
~vJag end. stoni-wne+ights. 
SGill net without floats or wellgL. 

http:s22-7.92
http:3.81-U.57


TABLE 25 
'oonL.p.ht InLneeed Fish Cat:h Pata for 22 

a~numr ;9 - October El, 

V,.o+-_i-or 

1969 
.t G._!I _eta 

9 an rctn 

Moon Phase 

lt ach Month 

W. kg. (n 

Unit Days 

%Incrcasr 

147?.7 

over dark ni , 

(104.9) 

224.0 

-

9 ptuht s 3-ithts 

9.5 (20.9) 

67.2 

79 High 4 
100.5(221.1) 

2Y?6 
-1

. 
-6.2 

1.21.6) 

''.b, 

U;:it DeysCatchiu!; kg.'(ibs.) 
% Inac' ea over ')riu:lt niebts 

12,:0.2' (26.4.) 

" 2...,l.).S.).6(6" 
157 

-

mid- B"..._ 3 arie t. Nights F ,31.,9(70.2) 

84.0 

171 

nte rf.diate Period Ea , 

h th_..." 

Mionth/ 

_17(i.6(-3929 

286.8
(6, 6.6 

67 

._-. 99.1(2218.0) 

4.0 

606 

i)t. ki.: (l1.) 

Unit, Days 
Catc l.kg. s. 

450 8) 

14, 0 

33 ... 

.Ib05 (. ) 

2 R, 

32.0 

1031-

-o6 

i 

. 

6) 

W6. 
2 

JV iwl-',,.h *everal mall r103tS and 
/N-t wlf.Dut floats or weight-s.

E .sednn a 3.--;:Iy month. 

small stone i':oi .i.ts. 



TABLE 26 

Rin Influenced Fish Catch Data for 229m. Gi13 Mets 
Narcoh IS - October 8 196.9 

mono+ / n= 

Rain Days Fished 25 28 

Amount of Rainfall m. (in.) 513.9 (20.8) 574.3 (23.01 

%Success for Rain Days 441 2 

%Success for Non-Rain Days 2 20: 

Und t Ruain Day 

Total Catch for Rain Days kg. (lbs.) 

140. 

',71 7 (157"7) 

1. 

12..9 (274.8 

Rain Days CatchAt7. kg. 

Non-Rt'Au Da~v CatcntJ.B 

(lbs.)5 

kg. (lbs.) .0( ).7 (1 6) 

% Change in Rain Days 
Non-Rain Days 

Catch Over 
28 10 

Net with a few flots-a.nd M a2- stone weihts, 

2/ Net without floats or weights. 

1001OO~ f net fishe d during a 24-bour period when ',rain ocurred. 

http:flots-a.nd


TA BLE 27 

Ccpari on Between Counterart Nets
 

Based on Catch Per Unit of ffort 

14ulte4 Moo+ Mui.- ' Monow Naty Xoe 

102nx,. Gill NJets 

Nusber of Fish 49 L.22 Net nott,e.tEcd 3.5 .169 1.22 

Weight kg.(lb:!-.).l8(.39) .32(.70) 1.0 (2.2) *13(.29) .3o(.67) 

%Incea~, .'e() 

over counter
part net 78 

.Ninable 
2130 

Number of Fish .16 .78 .49 "1.0 .2 .69 

Weight kg.(lbs) .a2(.26) .43(.95) .24(.54) ,65(1) A5(.3-3) 614(49o) 

% Increase(wt.) 
over couister
part not 2581713 

Number oV Fish .06 .11 .06 .11 ,00 

Weight kg.(1be.).04G1) .56(1.2) .2(,45) 464(i;4) ;0O) &65(164) 

%Increase (wt.) 
over counter
part nmt. 1300 19i unier-

Monod4 IOO!ZA 

4009Numhber of Fish .005 

We.tg:t k&\Ibs, ) .41(.90) .617 

%Increas (wt.) 
85over other net, 


_ Urdt of effort ec.-walbi 1.002m of ne fished for 24 oonsecutiV6 
houro. 

2/ GLU i.tt having ccr*uercia! float and lead line, 
/Gill =-t vi-"; or,; =-Ti crcial e t..ht. 

GUiI! nnet Wi.iott fl-.Vt or weights. 

5/ C .11 net h'ving Lievei;A amall floato and stone weight. 



1n5k Ms 4Taen i thLa s.ma.-al
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Ji'4 r3 :y u., li!eatus 
6.
 

!.raft. 14...]..
tabak'l ? ? ? ? ? 
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84.2 j5 8 2WTctal wt.(kz.' 30.3 58.5 34 16611 3s 3a 12 1 16241.2 22.1 52.2 25.4 9M9 5.5 23,6 244 4 024 47 93 133266.5 5.9 82.7 6.7 19.7 0 9.=.4A M6These fi 1829,7 OMA otXures do not represent etch not's catch per unit of offort (CiiF)a therafcre data frcm this Table hvii*ntbe u-_d for such cmlarlsons.
 
T/ gallaea, T. nilotics and ?. %4114
TilA.ia 

are C€on in Volta Lake.H/Many 4- Lhths- poi on p:zffr fish "rt taken in the 102m. g. Atls, but tht7 vwe discarded and nor rooorde.d 
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The only explanation the wrii;tr has for this significant dif

ference in the fish catch for these two nets is that either the few 

stones and floats on the mono+ gill not "spooked" the fish, or there 

was a distinct advantage in having a very loosely hung not wall, as w.as 

the case for the mono= gill net. 

Since the filan.ent size of the 229!ri. webbing was very large (#30) 

the nets did not require repairing during the entire study piriod. 

(Furthermore, these nets were still being fished after two years of use, 

and from the condition of the nets at that time it appears that they. 

should still be effective for at least one more year). 

Conclusions 

During an eight month study at Ampen on Volta Lake Tilapia species 

fish catch in l02i. and 12 bi. stretch measuredominated the inshore 


gill nets, and Lares comprised most of the catch in 178rn. and 229u.
 

mesh sizes fished offshore.
 

Monofilament webbing proved to be far nore effective than multi

filament webbing for taking,fish at Volta Lake, and monofilament' s 

catch superiority increased as the diameter of the twine (for the multi

filament nets) and the filament (for the monofilament nets) sizes increased. 

This indicated that net visibility was greater for multifilament than for 

and that this was a primary reason why the monofilamonofilament webbing, 


ment gill nets had a bighr (as much as 7 times) catch rate than their
 

multifilamnt counterparts.
 

The most effective gill net style, as far as numbers and weight of 

stretch measure meshfish are concerned, for the 102-, 127-, and 1711m. 

sizes was nets having no floats, but having a bottom lead line (mono- and 

multi-). The next most effective style was found to be the flag not that 

had no floats or bottom lead line (nono= and multi=) and which was the most 

-
style used by local fishernen at Lake Volta at Amp6n during the ccmon net 


study period.
 

I 
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Of the two 229mm. mesh monofilament ,gill nets,.which did not

have multifilament counterparts, the flag hot. (mono=), proved to 

be twice as effective as the 229m. mesh monofilament gill net that 

was equipped with just enough floats and stone weights to keep the 

net wall from collapsing. Since both nets were fished at, the same 

depth this indicates that there was a distinct disadvantage in 

adding these aecossories to this type of gill net. 

Based on fish catch to gill net cost data collected, and the 

anticipated life expectancy of each gill net test, only the 229 and 

178un. monofilament nets, and the 127mm. monofilanient and multifilament 

nets proved to be economic commercial gear, since each of these nets 

either made or surely would have made a profit before their webbing be

came too weak to be mended. However, the 178m. floating nonofilament 

net (mono+) was highly selective in catching Hetcrotis,, a species of 

fish that is normally of very low commercial value since this species 

dies very quickly in nets and thereforo is usually rotten when the netb 

are run the following morning. For this reason it is concluded that this 

ionofllament mesh size should be fished below the surface where Lates 

are cannlon and the Heterotis are fewer. 

Even though the 10Qnn. mesh gill nets caught more fish (numbers) 

than any of the mesh size tested they were not found to be economic since, 

because of their small twine and filament size, these nets did not last 

long enough to catch enough fish (weight) to more than pay for themselves. 

Also, the catch rate of the 178rn. multifilament gill nets was too 

low for them to be expected to pay for themselves even if, because of 

their large twine size, they should have a life expectancy of at least 

two years. 
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