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A_COMPARATIVE EVALUATION OF FISH CATCH AND ECONOMICS
FOR MULTIFIIAMENT AND MONOFILAMENT GILL NETS AT VOLTA LAKE

Phillip C. Pierce - USAID Aquatic Advisor

; Two nets each of 102-, 127- and 178mm, stretched measure nylon
multifilament and monofilament webbing, and two nets of 229mnm, stfe-
tched measure monofilament webbing were tested at Volta Lake during
an eight month pericd in 1969 and their catch data canpared. During
th:l.s otudy the 14 test nets took 19 specles 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 cammercial value, Monofilament nets took 3,5 and
7 times as much fish by weight as did their multifilament counterparts
for 'me‘ei.h sizes 102-, 127~ and 178w, respectively, Of these three mesh
: éizes,' monofilament webbing was the most economic and proved potentially
more pfdfitable as mesh and twine sizes increased, No multifilament gill
'txet tested paid for itself durlng the study period, however, the 127m,
mesh should have within the life of the net, |

‘The catch superiorit.y of the monofil&nent gi11 nets was found to be;
‘due prinarlly to this webbing material's lower visibility in Lake Volta's

relatively clear water, PR : o | |
| |  The 229m. mesh monofilament flag net (mono=) was the most econo-
mical g1l net tecsted, followed by the 17&m. mono=, l27nm ‘monc= and the
229nnn. (surken monot) mesh sizes, The l7&m mesh floating monofilmnent
gill net (monot) was the only net tested that proved highly selective in

catchirg Heterotis niloticus, a species of low cammercial value at Volta

Lake,



INTRODUCTION -1-

This work was carried out in accordance with activities ini-
tiated under Project Agreement 641-1C-22-AA-56, dated 'V{a.y 31, 1963
and Project Agreement 641-11-190-028 dated December i, 1967.

The latter agreement pursues two main objectives: (i)‘ prepari?ig‘
and implementing specific programs for the general development of ﬁhe
fresh water fishing industry on Volta Lake in an effort to increase
the fisherman's catch, which this report entails, and (2) outline a
,contingency program for aquatic weed control a.nd recamend adequa.te
quaz_'antine arrangements., Goverment statiatics show that Ghana has
:q;)'e of the highest demands for fish in Africa, and this demand continues
to rise. In 196G Ghanz's per capita fish consumption was 20 kilos
(5 kilos for the U.S.) which rcpresents a L2% increase over 1968

Ghanaian fishexmen, and foreign vessels contracted to fish for
Ghana, harvestcd a rocord fish catch of 139,974 metric tons (117,251
‘f;'om marine and 22,723 from Volta Lake sources) in 1969, But during
this same period Ghana still imported 18,700 metric tons of fish and
fish products, valued at Ng5,872,212 (U.S. dollar cquivalent 35,754, 768)
end pajd for in foreign exchange. Records show that no price reduction
was noted for fish during 1969, indicating that supply still did not ex-
‘ceed demand It is predicted that Ghana's fish consumption will reach
-250,000 metric tons per anmum by 1980

Therefore, if Ghana's present, and future fish nceds are to be met
without increasing foreign exchange expenditures Ghana's marine and
fresh wa.tcr (Volta Lalce) fish catch must be substantially increased. Be-
cause' virtually the entire lake is covered with underwater obstructions,
the lake cbes.not lend itself well to more sophisticated fishing methods
utilizing movable gear. Therefore, as far as Volta Lake is concerned, :
this increase must came about through increasing the individual fisher—
man' 8 eﬁ‘iciency using traditional typee of atatic fishing gear such a.s

gill nets, traps and long lines (hooke)
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- G111l ncts are used more cormonly than any other type of fishing
;'gea‘r“a.t ilclta Lake, and almost all of these nets are constructod of
’_eynthetic fibers, primarily nylon.. | S
The most widely used. form of nylon gill net webbing is multi-

’If'fila.ment twine comprised of many individual filmnente. Under most |
'bfishing conditions this type of webbing ie ext.ranely effective. However,
there arc same i‘ishinp vaters where oven multitilament nylon gill nets
:ffall short of requirements. These areas are often characterized by

| having relatively clear water and/or a fish population coneisting of ff"
%pecies of fish.. In recent yea.re, however, industry has developed
a single filament nylon twine (monofilament) that is practically in-
f‘v'isible under water and, therefore; more difficult for the fish to see.
'These monofils have proven to he va, ma jor breakthrough in fishing gear
”technology and are repidly replacing multifilanen’o nylon netting in -
‘many countries. |

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

during a study conductod between 1956-66 that monofilament nylon gillw ‘
lnets ‘were far superior to other netting materials tested. | .
‘ | Their study revealed that monofilament webbing has the i‘ollowing ad-;
vantages over othtr webbing materials normally used for conetructing gill}-,

.nets,.,\ L

1, ;,;It’i'dde"s mét retain impurities drifting around in the’ water,

2.It 1is casier to work. Lo

o Spiny fish are especially easier’to ranove‘ i .
z';.rLess dame.ge is caused when mono nets beccme sna.gped.“
Mono rﬁeehes are largely open ‘for true gill netting.

" During daylight fishing the monofilament is nearly in-

visible while multifilament give a bright reflection.

17'. Monofilament are cheaper by half, (Moriofilament webbing

is cheaper than multifilament webbing in Viet MNam because
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‘only monofilament is locally produced. Otherwise, mono-

filoment webbing chould be as »r more e xpensive than multi-

£ilanent).

The only disadvantages that these workers found for monofilament
'nylon‘webb‘ing were that it was niore di.fficult to mend and that the
:'naterial became etiff' at ver‘yfbl'ov':‘ water temperatuhes. Therefore, the
l'advantagee far outweighed the disadvantages, and by 1966 over 75% of
}all gill nets fiehedin Viet Nam were of monofilament webbing.

o Studies oonducted in Germany (Steinberg, 1964) have shown. that
‘monofila.ment g:.ll note are more effective in clear water than multi-
filament, and "that a greater number of older and ]arger fish seemed
,to be caught with these low visibility nets, indicating that they had
,a nore careful ‘aprroach towards glll nets than younger epecimene.

A Swedish worker (Molin, 1959) found that monofila.ment was seven
'timee ae effective as cotton nets, but in muddy waters no advantage
7cou1d be demonstrated for using monofilament gill nets. |

Goverrment fish statistics reveal that the total fish harvest from -
Volta Lake has increased significantly each year since the lake started
forming in 1964, This has been attributed primarily to the rapidly ex-
panding fish population and an increase in fishing effort brought about |
by the mass immigration of fishermen fran the lower Volta River, as fish-
ing in that area worsened after the: closure of the dam at Akosambo. The .
lower reaches of the river are estuarine and have, in the past, supported ‘i‘
a 1arge fiehing industry based upon the seasonal flooding of extensive ;
ponde and creecks along the eidee of the river, as well as a fiehery for
',the clam, _g__, which is of sconomic importance to the area (Bwer, 1966)
The closure of the dam has therefore, drastically altered the flow of '
'fresh water into the lower Volta causing stable water levels and no annual

.fleoding, rosulting in a decreased fish catch,
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However, interviews between gi.ll net fishennen of the lower
hal.f of Lake Volta and this writer during the per:lod 1967-1969,
have indicat.ed that the average individual gill net fisherman's
‘catch per unit of effort (CPUE) has actually decreased each year
e;lnce ;967. All available data indicates that this reduction is
not due to over-fishing (Evans,1969), but mainly to changsein the
'physical and chemical characteristics of the Lake whieh are dis-'-
:cussed more fully later in this report. ) | -
; The future of any fishing industry, apart from wiaely managing
'thc resource itself is dependent on the welfare of the primary producer,
:l.n this case a canoe flsherman heving & limited number of gill netsl
o ‘  Therefore, 11‘ Volta Lake's fish harvest is to increase, or even
sustain itself 1n the fuhure it is inperative tha.t each fisherman is
able to functlon as effectively and efficiently as’ possihle within
‘his means and oapablllties. ‘ l _
Ta.ld.ng tho Lake's gill net fiaheman’s limitationa into considera~
t:.on, thi.s study 1nd1cateu the ind..vidual gill nrt fisherman can.at
'\least double his CPUE if he’ replacee the multifilament gill nets he now

iuses with monofilament gill nets. 4

DESCRIPTION GF STUDY AREA & _ L
T Volta Lake is the 1a.rgest man-made lake in the world and ie 1ocatedf-
.entirely within Ghana's boundnr.les (Figure 1). - S Cn

The primary purpose for constructing this me.rmoth impoundment is to
v_provide hydro-electric power to meet Ghana.'e rapidly expandlng industrial
"and donestic needs for electr:.c power. However, the Lake'!s transport,
virrigat:.on, fishery and tourism potential are :’uxmenee and are destined
fto play an ever increasing role in the future. v

The Akosombo dam, . Located on t.he Volta River, was closed in May 1964

f'"‘f'd ‘the Lake, filled to its h:.ghest potentLon Level of @, meters in November
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ll»9 an- and has an average depth of 20 meters when full The water

lovel fluctua.tes an avorage ‘of 3 vertical vneters ’ falling between

December and June and rising apgain between July and November each year. :

A pre-impoundment fish survey conducted on the Volta River in l96h
revealed that over 100 species of fish were present , and over 70 of thess
species reached local markets (Roberts, 1967) However, after dam closure
‘it was found that as the river changed into a lake, fluctuation in species »
‘abundance occurred. Few species have actually totally disapp( ared from the.
Lake, ‘but many havs restricted themselves to the upper reaches of the re-
. servoir or its main tributaries where riverine conditions still e:d.st. -
| ~ Some cocmeroial spscies, howeVer, apparently preferred the new ‘_
ls.custrino (lake) environment and have flourished (Petr. 1966; 67, “68 abc).
This has been particularly true for Tila pia and nile perch (Lates niloticus),
and it is anticippted that other species will also greatly increase in numbers
:|.n futurc years as they adapt to lake conditions. |

| The lake basin was not- cleared of standing timber prior to flooding re-
sulta.ng in virtually all of the lake being covered mth underwater obstruc-
tions (Figure 1), This flooded timber has definitely added to the lake's |
co.pability for producing certain typcs of fish food organisms, particularly

Povilla adusta, a mayfly whose 1arvae burrows into the soft wood of the

'fleoded tirber, and Aufwuchs (Periphyton) that grow over the surface of |
thcse dead trees (Eetr. 1969, a b) Fach of these forms of fish food are
.known te be heavily utilized by most of the commercially important fish
species in the lake (Petr. 1967) | - | |
However , these many underwater obetructions ‘can cause the fishenuen
3 cons!.derable problems and expense should thsir gill nets beccme entangled
in theri. This hazard has greatly influenced where and how fishing is done
at the 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 much of the lake's
‘margin out to a depth of 3 meters, These plants_consist mainly

of Polygonun senegalenses, Vossia cuspidata, Alternanthera sessilis

and a nixture of sedges, ut fover 50 species of aquatic and seni-aquatic

: plants are currently known to exist at the lake. The three species men- ,
}'tioned above become well estab].ished on the exposed lake bottcm during

f each drawdown period, and each can tolerate flooding. The. width of this
,iweed ba.nd is dependent on the slope of the exposed lake bottom. In some
'areas these weeds extend 150 meters out fron shore at high water.. How- :
8 ever, the average width is closer to 50 meters. when the ‘lake level is h:lgh
.This writer has found Polxgon and Vossia to harbor Povi]_la larvae in E
;t_neir hollow stems. Therefore, there is every reason tobelieve that these
Lyavquatic weed species will play an important part in the future, in maintain—
:ing the Povilla population after the flooded timber, which it now prefers, '
'has finally rotted away. |

| In addition to the smi-aquatic plant species mentioned above certain |
areas of the lake are inhabited by true aquatic plants, particularly Cera-

tophyllmn demersun, Pistia stratiotes, Lomna, Salvinia ryzphellula and Utri-

cularia inflexa.,

Petr, (1968) found Cemtophyllum-and Pistia to harbor certain species

;oi' fish food organiens, but he acknowledged that they, along with other
o.quatic weed species, also harbored aquatic vectors, particularly Bulinus
. snails that carry the human l:wor fluke, and the Mansonia africana mosquito

'?:’that is a vector of yellow fever virus. Like the semi-aquatic plants men= ’
."vtioned above, _the aquatic w;eds occasionally make inshore gill net fishing
:f’difficult by restmctmg tho arcas that can be et‘fectivelsr fiehed and by

";the nets becoming entanglod in the underwater vegetation which cauees the

f'fnets not to "hang" properly.

Nevertheless, the aquat:.c plant .counnunity in general should be econ=""

s:.dered an important and beneficial part of the lake environment since it
‘provides the food, shelter and pmtection that is necessary for sustaining

maximum fish ylelds,
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‘ EFFECTS OF WATER QUALITY CHANGE ON GILL NET FISH CATCH

Volta Lake is situ'a.ted 7 north of the equator and at ‘an.

1

f"olevat:n.on of less than &5 meters, Therefore, constant high water

Z'Jitemperatures (25-31 C)-are commion,

Data shows that during the ﬁ.rst year of 1a.ke fill the 1ake
@;leve] rose 46,3 vortical meters which was sufficient to quickly a.nd
p completely cover a ]arge portion cf the denre riverine forest ‘and
heavy bush that ‘oordered tho original river channel for many milos
“up strean fran the Akosombo dam, 'These conditions crea.ted a h:lgh'bio-
“logical oxygen demand (BOD) as rapid deccmpoeition occurred, resulting
: in a en.gnificant change in water gquality. |
| The increased fertility resulting from the decaying vegetation,
produced an cxtremely heavy phytoplankton bloan during the first year
:but restricted the oxygenated layer to the upper 5 to 10 meters of water
N (B;stas, 1966). Oxygen production through phytoplankton assimilation
(photosynthesis) fluctuated fram super saturation (300%) during mid-day
‘when sunlight was maxirmm 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 overe
turned all along a stretch of almost 320 km. Also the flood and wind ac-
,_td.ons produced upwelling causing a decrease in surface temperature, oxy-
’gen and phytoplankton. These actions were irmediately followed by equally
strong reactions which resulted in the penctration of warn water, oxygen
and phytoplankton alnost to the bottom of the lake,
| During this period of heavy phytoplankton ‘bloom (1965-66) secchi disc
"readings seldom exceeded 1.5 neters (Biswas, 1966)
¢ Gn.ll net fishing, as would be expected, ws exceptionally good during
the first two years since the »water was relatively turbid and the. entire
rap:.dly expand:n.ng leh popu]ation was confined near the surface within the

well oxygenated la.yer of the 1ake.



The rcported high fish catch during the first two years of
lake fill was definitely attributed to the rapid influx of large
nurbers of fishermen from thc lower Volta and the coast that took
advantage of the ideal fishing conditions mentioned above, Also,
nany famers living ncar the reservoir took up fishing as a new,
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 thc lake shore, By 1968, virtually the entire
shorelinc of the lakc was experiencing at least some fishing ace~:
tivity; thc fisherman density being determined both by fishing suc-
cess and accessibility to markets. By 1969 the fisherman populé.tioi;
at the lake was estimted to be between 15,000 and 20,000 fish'e‘ﬁ'nén- :
scettered among 1,200 villages (unpublished UNDP-VLRP reports). -

However, after 1967 the water quelity of the lake changed cbn;
siderably. This is attributed to: (1) the volume of the reservoir
beconing sufficiently large to dilute the BOD that was already de-~
ereasing as less and less new terrestrial vegctation was being flooded;
(2) the photosynthetic zone (depth of light penetration) increasing as
turbidity decreascd, and (3) increased oxygenation and mixing as the
lake surface enlarged and wind and wave action increa.sed. He'ncve, the
axygenated layer changed from a maximum depth of 10 meters dur:i.ng
1964~66 to 30 meters in 1967 and thereafter, (Entz, 1969)

These changes in the chemical and physical (turhidity) : propert;és
of thc lake after 1967 had a significant i.ripact on the fishery. It 18
most probably that the fish population, as a whole, has beneﬁﬁed coti’-f
siderably by it (Petr. 1968), since the fish and ﬁah-féod orga‘,hiéz‘ns_:
can now occupy 80% of the total volume of the lake compared t6 only
20% beforc 1967 (Table 1), However, these changes have not he].‘i:ed the
lake's rill nct fisherm:n proportionately since, now the i‘is.h pdpui.étidn

is more widely dispeised and the water is relatively clear (secchi disc
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TABIE 1

nated Water lavers Duping

Volts Lakdw Formatfon - Mny 1964-November 1969

Maxz, Lake Elev, Volume at Max. Elev, Depth of i/ Medn Vol. of
lake P11l itove Ses lavel Vert, Rise in Elev. " 3 Oxygerated lLayer Vol. of Oxygenated Oxy c2nated
Qeriods m (fc.) a (ft.) Eo (Acre £t.)1° m (ft.) layer (% of Total) layer (% of Total
2/ 3 . . 5 (16.5) 26
V 6&% -Vi 65 : . ¢ 46, .
| 59.7 {196) N e e 10 (33.0) 48 28
VII 65-VI1 56 71,9 (236) 12,2 0) C 68 (55) o g;g'g; :: |
VITT 66=VIT 67 75.0 {236) 6.1 (20) 108 (sa) P A o
VIII 67-V1 62 89.5 (26533 27 (@ 120 - (99) §8 %82:?3 B 80
— ) , y R 26 (5.5) 72
L VIl 68f}111 69 8.0 (276)27 149 (120) 30 38.5) . 86

L

1/ Dissclved oxygeu (0.0) abovae 25% saturation

(9.2 saturction equals
2/ Loke f£illing comuenced o
3/ 4cnricipatad :nnual low retention level

7.8mg/1 at 29°C)

&/ - Acticipated annual high zetention level .



readings averaging 3.0 meters) which allows the fish to casily see’
the fisheman's nets. Consequently, the CPUE for gill nets has '
'loWered in n.a.ny areas of Lake Volta, Many interviews between: this
writer and Volta Lake fishemen during the period 1967-69 hsve sup—
:ported this conclusion. | ‘ o _
G ‘_*' Therefore, it is highly probable that unless more effective fish-*

ing gear is rade availablc to the lake fishemen, fishing in the lower”v" |
thalf of Vol\.a Lake will shift from being the profitable cash crop it
';ha.s been in the past to a subsistence crOp in the future. If this
;should happen it is possible that nany of the lake's fishermen will
b_leave to chooso poverty in the coastal belt cities where a few: ame~
'.nities exist ’ to poverty at the Lake where no anenities 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 178mm. (4-,5- and 7-inch res-
: ne'ctively) stretched measure multifilament and monofilament webbing,
xand two nets of 229r1m (9 inch) stretched measure monof:l.lanent webbing,_‘
‘wc.re used. Each of thc 102- 127- 178mm. nets measured 3m x hbm. |
f-.(lOk' x. 150') when hung at 5075 and each came complete with 30 floats snd

7,:a lead core bottom line as accessories ('l‘able 2)

v One net for each mesh size and webbing material tested‘was pe_ ;f{-.‘[j':

'_}friodice.]ly altered by renoving the accessories, whereas, the remsining

set of nets of e'\ch ﬂesh size remained ‘camplete with accessories (multi+

fnd ‘monc!-) and served as a control ‘Alterations. included~ (1) removing

the floats, but lea.ving the weighted bottom line (multi- and mono-) and
:;"_;,then, (2) also, removing the bottom line thereby producing a "flag gill
net" (multi— and mono=) which is the most ‘common type of gill net’ fished
by the local lake fishermen (F.Lgure 2AB and C). ‘



TABIE 2
G111l Net Descr‘.lption‘lj

Multifilament Gill Nets (2 sets of each)

Mesh ‘Siiéa‘(strgtched measurs) :

- Accessories :

Green -~ No,12

1020 (4") 2104/3 x 13 x 3mxkém (10£t.x150ft.)
127 (5") 210d/6 x 13 x 3mxkém (10f£t.x150ft.)
178w (7") 210d/15x L3 x 3mxiém (10ft.x1502t.)

Nylon rope - green No.12 ~ medium twist
bo/m dia, x M3 x 4Tm (153 R';

bm/m dia, x L3 x 4Tm (153 ft.

Lead core (polex compound rope) - green
ém/m dia, x Lém (150 ft.)

NGR float type No.l6-H 30 pes.

Marlon twine - brown No,103-MU/30 L3

‘Monofilament GA1L Nets (2 sets of each)

Color. =
Meah ‘_’S"iie's (strstched measuve) :

LY

‘Accessordes

Accessordes for 9" GA11 Net

Green - K-i4

102mm (4") No.3 x 3m x 4ém (10ft, x 150ft.)
127mm (5") No.5 x 3m x ASm (10ft, x 150ft,
176em (7") No.lix 3a x 4ém (10ft, x 150ft.
220mm (9") No.30xbé m x 92m (20ft, x 300ft.

Nylon rope ~ green No.12 - medium twist
tm/m dia, x B3 x L7m (153 ft.)

6m/m dia. x L3 x Lm (153 ft.)

Lead core (polex compound ropg) = green
fm/m dia. x 46m (150 ft.)

NGi: float type No,16-d 30 pcs. :
Marlon twine - brown No.103 MU/30 L3

Nylon rope - green No,12 - medium twist |
ba/m dia, L3 x 9im (306 ft.)

_1/ Based on Momol Fishing Net Mfg, Co. Ltd, specificatioms.

g/ Applies oniy to 102, 127 and 176mm, stretch measure counter-
~ part monofilament gill nets.
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B Thc. 229m, (9-1nch) monofilanent nets measured ém x 9an
‘(20' x 300') at a 50% hanging ratio. One sct consisted of B
gonly a top line (mono—) whilc the other contained several srnall
}floa.ts and stones (monot) as accessories (Table 2 and Figure 20
and D). No 229m, multifilmnent gill net was availablc for con’)a-
:pariscan during this study. _ | : ‘_ " " o |
£ “The tem "counterpart ‘net" is used throughout this report and
irefers to those nc.ts that are constructed exactly alike except for
1their webbing material Hence, the counterpart net to a 127nm
bmultifilament net having no floats, but having a lead 1ine (multi-)

is a 127em, monofilament net also having no ﬂ.oats, but ha.ving a

lead 1ine (mono-) (Figurc 2B),

'Fishing Methods and Catch Anelysis Procedures
" During the study period, all nets were fished by a loca.l fieher- v

man e.nd his helper under the supervision of the writer v o=
.vide the necessary incentive thc fisherman roceived the entire ca.tch
taken in the nets in pey"ent for his labor. ” L

In ‘return, the fisherman agreed to having his da.ily i‘ish catch
recorded and to repair the test nets as required. Subsequent to this
study, projc,ct pcrsonnel tested these nets and found that monofilamentl

caught three tines ae ma.ny fish, by weight, as did eQual amounts of

r ‘t.ltifi]e.nent webb:mg (Pierce,l968 a and b, and 1969). ' |
The primary purpose of letting a local fisheman fish the nets,
ra.ther than continuing with proacct personnel, was to determine how
eﬁ‘ective multiﬁlanent, and particularly the new monofilament gill
nots, are in thc. he.nds of non-technical—oriented fishermen. g ‘
Limited instructions were piven to the fishermen concerning how
the. counterpart nets had to be fished in order to accurately compare g
their fish ca.tchee. Othemr.i.se, the fisherman was left to make his own

demsions on where, when and how to fish tho test gear,
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Ench of the 102- 4127- and 178mm. multdfilament gill ne‘tsf?

;jwas t:.ed directly to :Lts counterpart monofilanent gill net pro- :

."_}‘ ducing one continuous g:ill net measurlng 02 mcters (100 yards)

8 However, a one meter space wa.s 1eft between the two nets to allow
;t‘ish th'xt night be "guided“ by the other gill net to escape S
(Fisure . |

" The two ?29mn monofilament gill nets were fished sepe.ratelm
The fisherman selected wherc the nets were to be set, usually w:lth:l.n

ia 3 k. radius of the Anpen fishing v:.llage (Figure 1). The 102-”_ o
a.nd 127mn. gill nets were norme.lly fished within 100 meters oi‘ shore
in water 1ess than 5m. in’ depth. The ends of each net were tied to :
eny suitably available anchorage or to long poles stuck into ths la.ke
bottom (Figurc 3). The pole method was cormonly used since most, of
the natural anchorages were usually already occupied by other fisher-
men's nets. , | .‘ | |
. The 178m. gill nets were also fished close to shore as des- _ﬁ{lj‘f
crlbed above, and off-shore, in we.‘c ar up to 15m, deep. k |
' The 229mm. gill nets were alvays fished off-shore, ln wster rang-
ing fram 7 te. 20'1. decp. To set these large meshcd nects in deep wa.ter, :
the f:.shermsn tied cacb end of the nets to heavily anchored ropes ;;;t-"

tached trv nlerker floats. The distance the nets were fished below the

surface we.s deterr'ined by the position they were tied on ths anchor

b /&‘j}mid-net marker float was usually added (Figure' 3) .
R Ee.ch complete gill net (multi+ and monot) of 102- 127-, and l7&nm
mesh »‘sizes was f:.shed during the entire study period between anuary 28
and:,October 3 » 1969. However, those nets that experienced accessory
‘aaltere.t:.ons (multi— and mono-) and (multi= and mono=) were tested :
"during January 28 and Yarch 15,1969, and March 19 and October 3, 1969

respectively.
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‘The two 2291, mesh monofilancnt gill nets were fished between -
January 29 and ‘October 7,1969. -y The only differ_ence betweecn these two
-k_n‘ete ﬁas that ono set (monot+) was cquipped with a sufficient nmumber of
:j;s'z&au floats and stone v;«reights to assure that the net wall did not
fcollapse upon itself, whereas, “the other net (mono-) was a typical
";’"flag net“ ha.v:anz no accessories.
The "set pcriod" for cach n.t was left entirely to the fisherman
ijlw:i.th the understanding that both counterpart nets were always ﬁ.shed

;ftied togethrzr unless one of the ncts ms out of tho water being mended.

‘.‘The average set pericd was 8 days, with ranges frem 2 to 29 daye; 'I'he

ffnets were nomully set between h and 6 p.m. and were "run" the follow-“'
"‘ingmorning S ‘
I The fisherman kept en ch net' s daily fish catch sepa.rated ueing

‘jappropriately narked plo.stic bags. » These bags were taken to shore where :
_prcnject pcrsonnel recorded each nct's catch ( Table 3) The fish were
t‘then returncd to the fisherman. |

' Table 3 ~ Sanple Catch Record Fom - Ampem Gill Net Comparieon Study
' Yesh Size and Dcseription:l27om. Mono=

Date Measurement s
Set | Ran Species Len@hgmmi Weightggramsz Reanarks

2ufed] ]
8/L/694 Tiloapia 250 4,00
Tilapia 268 450
Tilapia 21k 300
Lates 305 LL8
9/L,/69 Tilapia 250 L4LO
Tilapia 300 470
Heterotis 1,10 1,200 Rotten
o 10/L/69 o catch - -
12/4/69
13/4/69 Tilapia 253 L39
Tilopia 261 LL6
Tilapia 310 500
Chrysi-
chthys LOL 476

Catch compariscns for each gill net were determincd bosed on catch
‘por unit of cffort (CPUE); whereas, onc unit equals 100n° of nctting, and

“effort equals 24 hours, Each of the 102-, 127- and 178m. gill nets was
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"ccnprised of 1 h unite (lh(hz) compared to 5 6 units (56&!12) for each
;of-thei ?29r'n. gill neta (Figure 4,6 8 a.nd 10, and Tables a-7, 11-14,

;end‘t18,~19'23,21+ and 27)

,’I\lcono' ic comparisons, expressed in Fish Catch to Gear COBt are-
%discussed for each gill net teet«ﬂd The cconomics for each mesh eize :

Kand wcbbinp naterial was deternined by comparing: the income frcm the

ca’och (Total weight in kg. x .22 New Cedis, or lO cent.s/lb ) and the
,estimatt.d cost of each 100m2 of ne:tting to- t.he fishermen based on. the

FOB price provided by the nanufacturer. Since the netting material nor-
rnally passes through several middle men before it. reaches the fi;sheman,

and because the fishermen usually buy small quantitics at a time,’_ the -
fishemen'e cost average approximately 100% above ;‘the FOB 'Ifane piice_,f k‘

o These .economic data are graphically illustrated _end’shdv_i ’thevv 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 wero not
fished lons cnough to fully evaluate their potential (Figures 5,7,9 and 11),
| Moonlight and rainfall data were also colleeted. at Ampen during the :
vstudy period and their effect on ench net's fish cetch detemined (Figure
?'4,6 8,10 and 12 and Tables 8-10,15-17, 20-22 and 25 and 26). |

' In assessing what cffect moonlight (clnnges in night time visibility)
had on e'mh gill net's catch, each month during the study period was divided
r~into 30 days. Based on data fumished by the Ghana Meteorological Department,
feech month was sub-divided into the 9 brightest, 9 darkest and 12 intermediate
nights. The effcct of night time illumination on the fish catch was deter-
mined by calculating and camparing each net's. CPUE for these periods. Tol
further pinpoint what cffect moonlight had, calculations were also made for
‘the 3 brightest nights (full noon), 3 derkest nights (new moon) ami- for

the 2L intemeeiate nighte' ‘each ,mﬂonth.



RBULTS AND DISCUS oIONS

R L 102! %, Mesh Gill Hots
';'Since thc. primry objective of this study was to compare"?'-‘fgill

jg*xe, v;;:obbing mdteriala (multii‘ilamént V3. monofilament) aod not to
cr:mpare different styles for gill nets constructed of the same mn- =
terial, these data will not be discussed in detail except where die
ftinct difforences that are of econordc importance are noted. All o
‘oatch comparison data given below arc based on weight alone, unlese :

_ stated otherwise.

The lO'hn. mesh size was selocted for inclusion in the study :be:-
‘cause a pre-study survey indicatcd that it was the smallest mesh oom-
‘monly used by fishemen in the lower half of the Volta Lake. L
R Durlng twelvo nights (20 h unit. days) of fishing in. 1968 Taylor
‘.and Denyoh found that the:l.r 1021:*1. monot gill net was three times aa
Veffective as thelr counterpart wultiﬁ.lament net. Each net measured
‘2, 51, x Wb, and was floated at the surface. The mono+ CUPE was 1.0 kg,
compared to .33kg. for thc multi+ net. These data are camparable with
the more extensive study discussed below,

First Study Period SJanuarx 28-March 15,1969)
Multi* vs, Monot e , ‘ L i

| During this study period monot caught 1.4 tiines o_s _mu_oh ﬁ.shas
did its counterpart multifilament net. For all of.thé twelve g:!._il_l._'}rr\le‘tsli
(‘having counterparts) tested during this study, | these two nets had the
closest catch ratio. Nomally, thé’monoﬂlameﬂt catch far excoeded the
multifilsment catch, | | | | o

In 54.6 unit days (UD) of fish:.ng mlti-l- took 58 fish (7 species)
wen.ghing 23.6kg. Sixty-scven percent of the catch was Heterotis niloticus,
followed by Tilapia sps. which made up 19 percent. The CPUE for the total
cé.tch was .43 kg. Heterotis are air breathcrs and therefore they die very
éuickly in nuts, This results in this species being usually rotten when
the gill nets arc run the following morning. Consequently, Heterotis

bring = low price compared to nost other species taken. A majority of the
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rotten Heterotis arc sp]_it open and salted heanly and then dried

in the sun. Since their markot v'xlue 1s so poor nost of the salted
grotten Heterotis are eaten by the fishermen or fed to their animals. ‘

tThe poison pui‘fer fish, Tetraodon fahaka, is the only species that is

j not eaten at the lake. This specics was often caught in each of. the
-'102nm. nesh gill nets, but thoy were discarded and not recorded. _‘
) "."’;:: The nono+ gill net caught 12 fish 9 species) weighing 25.3kg. ‘

in h2 O UD of fishing for a CPUE of 6 kg. The catch was made up of
j;l.é percent _Ti_ln_g_g ‘and 28 percent Heterotis (Figures h and 12' Tables
Ly 27, and 28), ’ e e RS
’Mﬂti -vs, Mono- R o

| Unfortunately, no multi gill net was available during the study
period for comparison. However, data showed that mono- _was higl'ly ef-
::';fcctivc.. In 1,2.0 UD this net took i fish, comprised of nine species
:_.“vweighing 41.2 kg. and having a CPUE of 1.0 kgo Even though 69 percent
‘of the catch was Tilapia (41 percent by weight) ) thirty-one (21 percent)
‘ Heterotis made up 43 pcrcent of thc total weight, (Figures L and 12, o
' Tables 5,27 and 28) | o B
Second Study Feriod (March B-Semember 20,1262)

The relative difference in the fish catch between monofilament and
multifilament gill nete was much greater during this second period than
during the first phase of the study. However, the CPUE for both webbing |
materials was much poorer. This is attributed to seasonal movements of |
i‘ish, the deteriorating condition of the gill nets, clearing of the waters
turbidity and hcavy inshore aquatic weed infestations that made it aif- -
ficult to sct nets proporly in shallow water, | |

Multi+ VS, Monot

In 116.2 UD of fishinp the multi+ net took only 26 fish (11 species)
welghing 6.9 kg. which represented a CPUE of .06 kg. Thirty—six percent

of the catch ‘consisted of Tilapia and 28 percent was Lates niloticus,
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v.Hetcrotis comprised only seve ‘ percent of ‘the

‘cateh during the-
':_second study period SR . | :‘Ji ,‘ :
' The monot gill net was’ fished' for. 138.6 UD am caught 109
;fish (10 species) weighing 33 2 kg. This gave a CPUE of 24 kg.
;which is four tines greater than its counterpart'e. Tilapia come
:.‘prieed 63 percent of the catch followed by Lates Lates (13 percent) and
10 percent for Heterotis (Fipures h a.nd 12; Tables 6,27 and 28)

Multi‘= vs, Mono™

The floatless and unweighted gill net (flag net) is the mos"‘

3y

cd‘

‘cor:mon type of gill net used in shallow water in the 1wer hslf
-thev‘Volta Lake. It should be remerbered that these nets were con- B
'structed from the same webbing matcrials used for the mono- ‘gill net
and one set of the nulti+ 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. ilagi_.a comprised 64 percent
of the totel catch foJ_lowed by Heterotis with 18 percent, Lates made up
only 2 percent of the catch. o | , o :

- This compares with the mono= gill net which took 210 fieh (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 L snd
5.1.. Te.bles 7,27, and 28) Tilapia dcminated the catch with 69 percent, v
:followed by Lates with 11 percent and Heterotis with 8 percent. o
f - Therefore, based on the CPUE, the mono- gill net was the most ef-
‘:fcct:um 1ozm. gill nct terted during the first study period and mono==
2was the most effective dum.ng the second study period. However, if the
V_'Heterot:.e catch is removed fron the amlysis then the mono+ gill net was the
,iost effective gill et tested during thc first period (Figure 2!2) No .
comparieon can be made between nono- and mono=- since they were . not fished
concurrently. However, sirce the control nets (nulti+ and monot), which

were fished during both periods, show tha" fishing was much better during
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the first period, when the mono- was being tested than durihg‘jghgg

second period when riono= wss fished, 1t is- posBible that, “i' 6th" -

mono~ and mono= had been fished together their catches m:lght hsve"_‘
vbeen compe.rable. « , L ‘

“No significant diff erence in spocies selectivity could";'
:for any of the 102m. gill nets tested (Table 28)

| In arelyzing what influence the moon . h'xd on the loamn gill nets':‘
'.:-catch, it vas found that during the first period the mono-l' gin jnet'
;itook oonsiderably more flsh during the darkcst nights each month,
:whereas the multi+ and mono- gill hets were more effec‘tive during '
".the brightest nights. But during the second study period all nets .
k;took more fish during the darkest periods. The exact reason why the
:bmult:l- gill net ca.tch was higher during the brightest phass of the moon
is not clearly understood by the writer. However, it may have been -
’fmerely because turbidity, due to phytoplankton, is usually much greater
in the Afram during the drawdown period (first study period) than it is
during the flood season (seccond study period). Therefore, the fish would
‘not have been able to detect the malti+ gill net during the first season‘
as easily as they could during the second period. : |
In comparing the difference in the catch for multifilament: Q.ll
nets during the 9 darkest and brightest nights during the second study
poriod it was found that 275 percerxt more fish was taken during the
darkost ‘period than dumng the brightest. phasc of the moon, For the sa.me
periods ménofilament gill net caught only 96 percent more f:l.sh (weight)
during the darkest phase of the moon. This ind:.cates that moonlight
(visibility) affected the multifilament catch much more than it did the
monofilamcnt ca.tch (Figure 4 and Tables 8, 9) ‘ |
» Interviews conducted at Volta Leke revealed th‘lt most i"l.shen'men |
felt that they caught consider'*bly more fish when it rained. However,
‘a.s is shown in Figure 4 and Table 10, no significant difference was noted

for any of the 102am, nets tested, The fishermen's belief that their catch
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’_isl'b’et er during or soon after rains is probably a holdover from

"tbc recent pastn when they fished thc Volta‘ River and its tributaries

f.which were influenced tremendously and quickly by rainfall' whereas
'f‘the Lake, because of its size, is. not.

Furthemore, ‘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 Ampen even after heavy rains. Howeser,
the writer feels that whore streams do flow into the lake fishing |
'would definitely iuprove when these streams flooded, particularl.y for
those specios that normally migrate up-strcam to spawn during the rainy
_season. L S , _ - o

In determining the economics (catch to cost) relationship for eachj
'102nm g:.ll m,t tested it was found that no net paid for itself within
f‘lthc study period (Figure 5).

Based on 1nformtion provided by ‘the net manufacturer, 102mm.

(No 3) monofilam\,nt webbing costs 80 percent more than 102mm, (No.210d/3)
multi.filament webbing (FOE Tune). Aocessories (floats and lead line)
cost tho sane for cach and increases the c¢ost of the net approxdmately
‘100 perceni. Howov«.r, ‘these accessorics can be used on subscquent nets;
vtherefore, this should be consLdered whcn comparing the cost to catch re-
lationship between these nets and those not having the same amount of
'accessomes. | | |

Even if the cost of accessories is not included catch data show
that thc multi+ and monoi- g.ll ncts realized only 90 percent of their.
original costs. Furthemoro, because of the small. diameter of the webbing
material al.l of these nets were very badly demaged by the end of the study
iperiod vand could not be expected to last for an entire year. Therefore,
it is verv doubtful thet either tho monot+ or the multi+ gill nets could
'have done nuch niore than pe.y for thenselves before they had to be discar-

ded;' However, there is a strong indication that the mono- gill net could
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TS ,
CATCH DATA PERIOC wepims oF G1i M1

sanuary 22,1933 - Earch 15, 1%

Jrit Days Fished: 42,0
Catch/Unlt Effort: . 3

"1/ G111 net having coomercial fioats and lead line,
2/ Many Tetr~odon fahaka taken, but not racorded.
3/ T. Galilsea, T, nilotica and T, 241141 caumon inVolts Lake,

102, maest 3
T | Aoprcxisate s
L Wedght - Ave. Lenth Ave. Welgzht 3 of Catch Length Range
ST e Y » :f"’]v.b. Y Py 1". » lba. ?'O. 'b. 7 ﬁc N 1'.
g cleag' RECEE, e .ks‘ - s =3 kg _ e
Tilapia spn 3/ T Uhsk 10,0 287 1.3 .18 &1 19  229-356 9.0-14.0
mtﬁ' nilot’-m 091 200 338 13-5 ok5 l. r; 010 3”’3% 13.0"1’000
Heterotis ns_loticm 15,78 3.8 438 17.5 .59 1.3 - 67  394.533 15,5-21.0-
Gyrrarchus niloticua 2.2 he9 625 25,0 55 1.2 6 9 610-711 24,0-28.0
Cnryeichthys eps,’ =~ ‘2. S | 7 ok 330 130 .09 2. ? T  330-330 13.0-13.0
Tetal », VA 'g: 53 U521 © 100 100
Urit Duys Fished: 54,6 = -~ .~ . :
Cateh/Urdt, Ftforts 7y . s 295 o
SR 102ms, Mono® & S
Tilapia apaz/ 267 10.5 Jdh o3 75 3 216-330 8.5-13.0 . ’ )
Latss niloticus . 348 13.7 .38 Y- S J 12 305-3% 12,0-14.5
Heterotdls ullotieus @ 7 A3 171 .60 13 ‘12 28 3M =483 15.0~19,0
Gymnarchus nuot.tcus . 698 7.5 . 1.9 - 2. 7 610-787 24,0~-31,0
Chryelchthys spe, = .0 432 17.0 AR 9 3 5 381483 15,0-19,0
tucrenoglanis occideaulis 3 1,0 " 23 5. T 356 14,.0~14,0
Iyacdontis sy, 140 5.5 -+08 <1 ? T =17 505+ 5.5
Total .~ 413 - 100 100

' anNeight Range
k‘. I.D.’n
005" 5a 01-101
- 005 1.0‘1.0
005'1036 1-0’300
\ ¢50-",60 1.1.1,3
009" .09 Y2 2
‘% .“s -2‘1.0
. 08- 0’05 O5‘105
M 0‘5. 091 100'2.0
- 68-1 m 1.5.202
0253= 54 5-1,2
’ i - 023 -5
oos - 01



 TABIE 5

r 1002 Met a 11 Net
anuary 28, 1969 - March 1 96

102mm Mong - X/ 2/
- - . ‘ Approx. R v S

S e Moy ‘Weight Ave, length Ave, Weight 2 of Catch longth Range =~ - - Height Rense
spectésd/ - . T - kg, Ibs. @m. dn. kg,  1bs. Mo,  wr. oo, in. ks.
Tilapta sps. 2/ 100 16.83 37.1 259 10.2 .18 .4 69 51 229 - 381 9.0 -~ 15,0 .00 - .68
Lates niloticus .8 :3.08 6,8 351 13.8 .41 e9 6 . 8 318 - 432 12.5 - 17.0 .23 - .54
Heterotis niloticus 31 17.60 38,8 432 17.0 .59 ° 1.3 21 43 2381 - 508 15.0 - 20,0 36 - ,91
Gyonsrchus niloticus © 3 2,58 5.7 749 29,5  .B¢ 1.9 2 -6 737 - 762 29.0 - 30.0 .68 = 1,00
Chrysichthys sps. . = 39 .8 356 14,0 .36 -.8 T - T - = 356 - 14.0 - .36
Synodontis sps. 2 .59 1,3 267 10.5 .32 - .7 JiEbeo 1 229 = 305 9;0~ 12,0 A4 = 45
Schilbe zystus . 1 .6 3 234 100 L6 3 sl 0T o - 256 . - 10,0 T

Torsl = 146 41,18 90:8

Unit Davy Fishod: 42.0 - .-
© catch/Unie Efforgs 3.5 1,0 - 2,2

-1/  Gi1l1 net without floats, but having lead line.

.2/ VNo multifilament counterpart gill net was fished durtn; thu ‘pariod.
3/ Maay Tetradon fehaka wers taken, Lut rnot recorded.

- &/ T. galtlaea, T, nilotica and T. zillii common in Volte Lako.



TABIE 6

March 18, 1969 - Sept.20,1960
102, Hurts* Y

CATCH DATA PER 100 METERS &P GTIL NET

._N.e.;.. & Ave. Length
Sy, . = Kae Lbs., . m, in. kg. lbe.
Specie 7 - :
Tilapia aps.z/ l' | b7 8 2,45 5.4 257 10.1 .18 .k s 36
lates niloticis 1 1.91 6.3 356 14,0 AR 19 28
Heterotis niloticue B S0 L1 432 17.0 .50 1-1 : & 7
Ugmnarchus nilcticus . B | 50 1l 610 2.0 «50 1.1l s 7
Unrysichthys spa, RIS B A 36 .8 3a1 15.0 36 o8 . b 6
fuchenoglandis occidental.ia U § «50 1.1 457 18,0 - +50 1.1 - b ?
Eutropius niloticus 1 .23 o5 330 3.0 .23 ] b 3
Moy:=yrus rume - E -2 Wil 9 457 18,0 - 41 9 8 é
Total - o285 6,86 15,2 S w0 300
Boly Days Fished: 316,2 7 B S e
Catch/Upit : ~fopt: a2 06,13 B
- oo  1022m, ono * Y/ o
Tilapta £ps.d 185 20,91 6.1 %7 - 10.5 23 S 83
Latss niloticus 10 K17 9.2 353 pTS § old 0,9 - 9 X
Heterotis niloticus . o 3 1059 305 ’632 1700 B 15‘0 Y62 . 3 : 5
Gyxnarchus niloticus -3 3.45 Y- 805 31.7 1.10 2,5 3 10
Chyyoichthys sps, - 2 68 1.5 368 14,5 ;) .8 -2 2
Auchencglanis occident.al.ts 3 .82 1,8 3i8 13.7 A0 9 '3 3
HernyTus roxe 2 W64 Lk 457 18,0 «30 . o7 2 2
Eetarsbranchus spe, 1 .51 0 533 a.0 +90 2,0 b 3
Total, 109 3317 3.1 100 100
Erit Days Fished: 3;38,6
Czteh/Unit F{lort: .'79  224 233

1/ Gill net having camercial flosts and lead 1ine.
2/ ¥any Tetiacdon fahaka taken, but not recorded,

152-330
29-432
432-L32
610-610
381-381
L57-457
330-330
432-183

1229381

279-406
LOE=:83
737-34,
256381
330-356
4L05-5C8

=533

rch 18

6.0-13,0

9-0"1700
17.0'1700
2&-0‘216.0
15.,0-15,0
138.,0-18.0
13.0-13.0
17,0-19.0

9.0-15,0
12,0-16.0
16.0019. 0
29.0-34.90
14,0<15.0
12,0-14.0
16.0-20.0
-21.0

3/ T, Galilsea, 7. nilotics and T, zillii camon in Volta Lake,

Avo, Weight z o!' Cateh ggg &m M

$05= .36 L)
09~ 5k .2
- 050 o1
.50 01‘
036 08'
01'

23 o5
018" 023 o"t'

cugh Octodber

009= 59 .2
0”‘ .6‘ '5'
.105- .68 loc'
»73~1.59 1.4
023" 0265 15‘
«23- ,36 5
o18« L5 .4
91
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TABLE 7
1002 Maters

18, 1963 - September 20
102ma Mulei = 1/
e : - o Approx,
: ey, ‘No,’ Weight - Ave. Length Ave, Weight % of Catech
Specfep=/ | . kRe ibs, mm, in. ks. lbs., 1Mo, wt.
Tilapta sps.>’ 73 14,06 31.0 259 10.2 .18 0.4 86 64
lates niloticus L 45 1.0 406 16.2 45 . 1.0 T 2
Heterctis ni{loticus & .6.,C0 8.8 508 20.0 1,00 2.t 3 18
Cymnarchus niloticus 2 1.9 4.2 737 29.0 .95 2.1 3 9
Chrysichthys sps. ' 1 . +45 1.0 331 15,0 .43 1.0 T - 2
Anchernoglanis occidencalis 1 - .23 .3 13 154.0 .23 ST i
Mcromyrus rume 2 7 L.27 6 15 14.5 16 3.3 1
Mzlapterurus electricus 1 68 1.5 406 16,0 .58 1.5 T 3
Total 85 22,05 48.6

Unit Days Fished: 172.2 _

Catehi/Unit Effo. .: 248 213 528 .

Sgegles—’ . y o _ '.”:’ . S v

Tilapta sps.3/ 177 36,11 79.5 266 10,4 .22

Lates niloticus » 16 . 5.89 13.0 358 14.1 .36

Heterctis nilocicus 4 - 3,95 8.7 541 21,3 1,00

Gyanarchus niloticus ~ 3 2.2 6.0 752 ° 29,6 1,07

Chrysichthys sos, ' A 181 4,0 419 16.5 .45 2.

Anchanoglanis occidentllas b S 1. 1.0 3€1 15.0 A48 0 s SR

Moxwyrus ruwus s 1.27 2.8 432 17,0 0 .25 Y3
Total 216 52,20 115.1 100 100

Upit Days Pished: "172,2 ,

_ Cateb/Unit Effore; : <2 l‘3° 6

216
406

279

216
330

. 432

737
305

381

1/ G111 net without floats or lead 1ine, DR
2/ Many Tetraoden fahaka were taken, but not xecotdcd. e
3/ T. galilaea, T, nilotice and T, £illif common in Volta Laka

Iength Range

mn, ~in,

- 356 8.5 - 14.0
- 406 - 16.0
-~ 584 16.0 ~ 23,0
- 737 - 29,0
- 381 - 15,0
-35% = 14.0
- 457 11,0 - 18.0
- 40¢ - 16.0
-~ 356 8.5 - 14,
-~ 406 13,0 - 16,
- 635 17.0 - 250
- 762 29.0 - 30

- 483 12.0 - 19.
- 381 - 15,
- 483 - 15.0 - 19,

kg. _ 1bs,
.05 bl .50 01 - 1.1
- -‘s - 1.0
45 = 1.45 1.0 - 3,2
.91 « 1,00 2,0 - 2.2
- 050 - 1.1
- .23 - .5
.05 - 023 c‘. - -S
- ‘68 - 1-5
05 - .54 X~ 1,2
1060 - .59 3 - 1.3
34« 1,59 1.2 - 3.5
.68 - 1.13 1,5 - 2,5
009 - .82 ld = 1.8
o 43 - 1,0
- .59 «3 = 1l.1



TARLR 8

gonlight nced Fish © Data - G111 Mets During Jamisyv 28 = Meych 15, 1969
' - T Moon Phase o s
S and 3 Brichtest Nights Esch Month
- S Monot+ L/ Mules+ Y Mono2/ et 3/ Y
*. .9 oights 3 n!_.ghtl 9 nights 3 nights 9 nights '3 nights 9 nights 3 aights
. kg, (163.) 1.6 @5.0) 2.5 (5.5) 183 (80.3) LI (A.0) 26,6 (S4.1) 5.6 (12.3) - - .- -
Unit Days ) | 5.6 308 2 1.2 e - -
Catch/U.E. kg. (1bs.) . ' s (1.0) 6 3 6 (35) L4 (B8 (18 . - - =
% Increase over Dark Nights . e - ase - T R . - .
™9 and 3 Dorkest Rights Each Fonth ‘
it. kg. (1bs.) e 1 oan - A Ay g moaey, o s - - o
Yniz Days & 7.0 - 7.0 - B W S - -
Catch/ULE. kg. (1bs.) (3.1) . 24 (.53) - - A7 (Q.0) . .56 (1.2) - - e -
% Increase over Dark Nights ~ s .: T ) ' - - Lo - - -
N Co Interncdiate Peried Buch Monthé/

12 niplire 24 nighers 12 nights 24 nigits 12 nigite 24 rights 12 nights 24 aights
it. kg, (1bs.) : 6.6 (1:.5) 21.5 (47.3) f 3.7 (8.1) 21.9 (48.1)  13.2 (29.3) 34.7 (76.3) - - - -
Lt Duys : 16.8 35.0 16.8 43,4 16.€ 33.6 - -
ZheafU.E. kgo (1b8.) T .39 (88) .61 (L.9) 22 (.48) .5 (L.1) 9 (1.7) L1l 1ED - - - -

- -

/ Nets with floaty and lead liue,
/ Nets withcut floats but with lead linc
/ Net net fished. :

1
2
]
4/ Based oa & 20-day mouth.



Moonlight Innmcod Pish Catch Deta for 102m. G111 Nets During March 18 = Septesber 20 !ﬁ
S ¥oon Fhase :

9 and 3 Brightest Hiphta Pach Month

T

ono* Y muitst Y ¥ono™ &/ o~
» 9 ntmts 3 nighte 9 nights 3 niphts 9 nights 3 nights 9 nights 3 mights
W, kg, (1ba.) 6.3 (13.9) 3.6 (7.9) .5 (L.1) 56 (L.2) 5.4 (11.9) 2.2 (4.8) 2.2 (L.8) .2 (.46)
Unit Days 25,2 9.8 2.0 9.8 32,2 9.8 32.2 7.0
Cstch/U.E, kg, (1bs.) .25 (u55) .39 (.9) .02 (.04 .05 (.13) A7 (.37 ) .22 (L48) 06 (.13) .03 (.07)
&€ Increase over dark . Ll ; ,
fﬂshta . .- . .- : i T -» - -
: - = _ _9 wmm.am.u SENWEEE
M kg, (se.) ,19.3 2.5). 9.8(21.6) -+ 3.9(8,6) L5(3.3) ‘ 43.0(39.7) 6.6(1:..5)1 ' 7.0(15.5) 2.1(4.6)
w.cu/u.", kg. (ibs.) . .!s2 (.92 ) .58(1.3 Y el (.22) 08(."“ .38 (.810) g .»7(1-0 ) : .15( 33) .25(.32)
& lr:rease cver hright S o : .
nighte 62 _1 o ‘h‘?f lsCO 33 124 ) Uy f_", R 150 400
o R | Internediste Period Each uoac.hl’,f' - R o
W, kg, (bs) 7.6(16.?) 19.3(:.3 & 2.5.5 :..a(lo.b) 2. 9(63 5 13. 5(95.7) 13.1(28.8) 19.8(:.3.6)
Unit Days 70 - “114.8 5h.6 us.k 2.4 151,2
mch/u.r. ke, (lba.) _.11(.21.) .17(.37) 0st.11) .cs( n) .31(.68) :.29(.&.) .n( 29)

- 3/ Mete with ficats and lead line,
_j lM’.s w:lt.hou‘c rluat or lead linel
2/ Eaﬂad On a )D—da; ?m«l‘. S



TABLE 10
Rain Influenced Fish Catch Data for 102mm Mesh G111 Nets
March 18 - September 19, 1969 :

- ¥onot &/ mlei+ L/

Rain Daye Fished Low 12

Ancunt. of Rninfall ‘mm(‘(in.f?- 298.5 (11:9)  281.3 (11.3)

% Success for Rnin Day :;'—‘2'5;

% Success for Ron-nai.n‘ ‘Days ’ 22 o

Unit Rain Days-/ . 16,8

Total Catch for Rain Days; 5 TR R T IO
kg. (1bs.) A 3.9 (8.6) 1.3 (2‘;9)‘ ~9.2 (20.2)

Rnin Days Catc hlb E | - : DR »
kg. (1lbs. )

B 220 (.44) .08 (.18)
Non-Rain Days Catch/U E‘ e R

kg. (1lbs.) v ' ©W2h(033) .06 (.13) .30(66)
#Difference in Catch for Ratn h R S o 8
and Non-Rain Days - .. 20 25 e

" Nets with floats and lead line,
lets without floats or lead line. SRl
. 1002m of net fished during 2 24~hour perioo when rain occurted

HRY (XYY
Ny, ey TS
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-have at least paid for itself during tho life of the net and pos-
sibly would hevc even made a profit. Also E indications are that

the mono- wou]d have been profitablc if it had been fished for

the same periorl of time as the mono+- gill nct. The writer did not
attempt to dcterminc the difference in the economics of each net

if the Heterotis catch was subtracted, since 1t would have been :\m-'
,possible to detemine their actual wcrth, which was dependent on

thc. cond!.tions of the individusl fish a.nd the scarcity of fish a.t
that particular moment, Durinp a period of fish sbunda.nce a rottenl
‘-leterotis might well be discarded, whereas when fish are scarce the
fish would be either e'aten by the fishermen or even sold or ba.rtered.

But it is ev’.ldent fronm these data that nons of the 102nm mesh
gill nets would ha.ve becn a sound investnent for Volta. Lake fishermen,
at lca.st in the Afram, since thc ncts would not 1ast 1ong and would
require nors naintsnsnce than thygy would be worth.
127mm, Mesh Gill Nets

“ Durlng the poriod 1968-69 the 127rm. mesh gill net was found to
be one of the most popular sizes used by Volta Lake fishermen at Ampem

First Studx Period (January 28-March 15,1963)

Multi+ vs, Monot

i Taylor and Denyoh found during their short study in 1968 that
127rm. mono+ had a CFUE of 1.1 kg, compared to .h2 kg. for the multit
gill net., Bven though their total catch rate- for e&ch net was grea.ter,
their ratio (2.6 to 1) was comparable to the data below. |

- In 36 h UD of fishing multi+ caught twelve fish (3 species) totaling
"7 [ kg., representing a .2 kg. CPUE, Tilap_ia comprissd 50 percent of the 7
ca.tch by weight while Heterotis made up the rena.inder. In the same number
_~of UD mono+ took twenty-eight fish (5 species) weigh:l.ng 19,1 kg. for a
‘CPUE of .5l+ kg.s 2 5 times more than for the multit net. g me.de
- up 55 pcrcent of thc. tota.l catch, followed by Heterotis with 29 percent

' (Figures 6 and 12, Ta.bles ]_'1.,27 and .28)
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Multi vs, Mono~ .

. Thc multi— gill n«.t caught elwen fish (3 sp:.cies) weighing
5 5 kg. :m 22 h UD giving a CPUE of 25 kg. __g._pi._g comprised 92
’percexrh of tho catch followcd by gghioccgh_glus obscurus (8 percent)
‘Whlch was tho only other spc.cies taken.
| In 36 4 UD of fishing the mono- gill ne.t took thirty-eight ﬁeh
?(3 specios) weighing 23,6 kg. The nono-'s CPUE of 6h kg. is 2 7
;tincs greater than its multifilmnent counterpart‘ 8. Sixby-two per-
':cent of the catch comprised of I pﬁ while 38 percent consisted of

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

Second Study Period (March 18-September 20,1969) .
As was found for the 102mn, gill nits, the CPUE for 127mm gill

nets was poorer during the second study period than during the first.

:’Multi+ V8. Mono+ ;
Multi+ was fished 175.0 UD-and caught twent.y—two fish (b apeciea);
,"weighing 18, 0 kg., and had a CPUE of .1 kg. H:.terotis comprised hé%
‘of the weight of the catch, followe.d by Tilapia with 42 percent. |
| Thc catch for the nono-i- during an equal per:.od of time was 138
'fish (5 species) that weighed 71.9 kg. Its CPUE of 41 is four times
.greater than for the multi+ g:.]_'l. nct, gia made up 93 percent of
the total catch, followed far back by Lates with 4 mercent. No Hetero-
tis were taken (Figure 6 and 12; Tables 13,27 and 28).
Multi—- VS, Mono— N
In 162.4 UD of - flShil’lP‘, the nulti— gill net took thirty-eight:
"fish (8 species) weighing 24.0 kg. for a CPUE of .15 ke. Si:dzy-sevéxi"

.percent of the cateh, consistud of Tilapis followed by Hetcrotis

i' (9 percent) s and Lates and Gymnarchus niloticus each had 8 percent.
L Mono- was also fished for 162.4 UD and had a catch of 112 fish
g (8 species) welghing 66.k kg. -The CPUE for this glll net was 41 kg

5‘,:‘which is 2.7 times greater than its multi= counterpart, Tilapia made



A

up 72 percent of the total weight of the catch, fbllowed by Latee
with 13 pcrcent and Heterotis with 8 percent (Figure 6 and 12' ‘f
Tables 1, 27 and 28). ) A L i
- Based on these data mono— was thc most effective gill net in;
;the 127mm mesh eize. This was followed by mono+ and mono—-whichf
oach had. a conparablc CPUE. For tho multifilament gill nets multi—
wns also thc most effective, followzd byxnulti* and then.mnlti+

B No algnificant difference in sclcctivity was noted for the two
wcbbing materials, but there was a definite difference between net
stylee. This was particularly true for the multi- and mono— gill
ncts which caught eight spccies of fish each, compared to five or
less spcclcs taken by the othcr stylcs tested (Table 28)
| 'As was found for the lOme gill nct, moonlight did not a.ppear
to have‘a‘eignificant effect on the tcst nets during the first study
period (January 28-March 15,1969)Afof'possib1y the same reasons as
mentioncd before, Consideration should also be given to the fact
thnt during the first period cach n<t could be fished as close to the
ehore as the fishuman chose since no ehoreline weed growth was pre- !
sent during that period of lake dravdown. This could have had e -
marked effect on the closc inshore gill nct fish catch because ehore-,
line turbidity causcd by wave action against-the unprotected shoreline,
was cammon, Hovever, during the second study period (March 18 “;.
Septeﬂ:er 15, 1969) when the lake was in different stages of flooding,
thc shoreline area was well protected by a extensive band. of flooded
retinde of Polygonur: that had hecome established on the expoeed lake
bottom during the previous drawdown period and which protected the shore-
line from excessive wave ection. 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 tho darkest nights each month with the exception of
the mono+ gill net thet caught morc fish during the 3 brightest nights,

but not during the 9 brightest nights,



22
‘ Furthemore, the cﬁ.fference in the catch rate between the dark
"‘fand *bright periods was much greater fori‘ the multifilanent gill nets

than: for the monofil'lment gill nete,‘ indicating that visibility sig-
v,‘nificantly affected the multifilament catch, but not the monofilament
';catch (Figure 6 and Tables 15 a.nd 16\ |
Datc collected durlng the etudy p' riod indicated that rainfall

'i(had no f vorable :mfluence on the l27nm. gill net's fish catch, With
’jthc exception of the mono— gill m.t, the non-rain day CPUE was greater
;I,than thc redn day CPUE (Figu.re 6 and Table 17). |
Infoma.t:.on provided by the gn.ll nct manufacturer shows that l27nm.
f'(No.5) monofilment gill net webbing costs 89 percent more tha.n 127mm
;"(No. 210d/6) rultifilament webb:mg (FOB Tema)
™ nentioned earlior in th:Le report gill net webbing nomally -
':doubles in price from dock to flsheman, and that commercial acces-
'eories {floats and lead core llne) also increa.se the cost of the net B
"by approximately 100 percent. . -

~ Even though the monofihment glll nc,ts were 89 percent more ex- | _‘
ponsi\rc. than their multifil'xment counterparts ’ the nonofilament net'e
:mcrea.Sod fn.sh catch rnore than conpensated for it |
| . ’ The mono= gill net paid for itself in approxinately L months, and
,.by tho end of tho study period (5.5 months) it had made a 30 percent
Q;om over tho 1n:|.tia1 investrient and it ehould be renembered that ;
Webbin'* uaterial i'or the, nono= gill m.t was not new since it had been
}ﬁ.shed for 2.5 fmonths es a mono- gill nct during the first study period.

j ‘:"f'” ','."Because of the added expensc of the accessories the monot gill net

'only realized 9 percent. of 1ts origmal cost during the eight-month study
period. Howevcr, if uscd or natural accessories had been employed, and
aesming that thc gill net would havo remained as effective, thc net would

have realized 80 percent prof:.t by the end of the study.
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JABLE 11

002 M v

1069-March 15, 1969
127am Mulest L/

nua

Approx.
Ave, Weight % of Catch o '
in.. kg. 1bs, Yo. We. L mmmg
Tilapia u:s-"" 8 372 L 330 L
lletero:h nuoticun

Speetas 1T

k‘. . 1bs.

1.0 67 50 - 279-368  11.0-14.5-  .27- .59
3 - ) 2.0 337 50 .. "1 457-610- .  18.0-24.0 - ,59-1,81
Tecal TR T N T T TR L IR S

[ ]
U
v
»

w

1.3-4.0

Unit Dave Fished:  36.4
Catch/Urit Effores- -

Scecies

Tiiaule an‘..‘z‘

Lates rdlot {:uc SR
Heterotis niloticus | -
Heierobra.ci:us sp,

R 1SRN T

<136 =3.G

, -19;0"' - _
: 1a ,0-25,0 -~ ,77-1.3 1.7-3.0

20 -lm -3
Total

LuSE Daya Plened:s 36.4 -
Catch/Unit Pifoxt:. ' =

1/ - G111 net having commercial floats a-d. lead: uue.

2[ T. galilaes, T. nilotiss, and ¥. z21l1ii’ common’
- Tin Volia lake.



. HMegghe
-kge 1lbm,

5.00 11,0
45 1.0

sa_c_cgci ’

'rnupu sps.L 2/ , 'r""lo
Ophiocephalus obacnm 1

TABLE 12

‘Cateh Data per 1007 Mstexs of Q‘i 1-1 Net

February 13, 1

Ave.

Ave, Temgth  Weight

“in.

_13.0
15.0

. mEm, kg, lba,
«50

45

330
454

L1

. Rof Catch

1.0

9 - 3

1270 Mules”
Approx.,
Yo.

wte 1bs

1.0 1.5
“1.0

330 - 343
- 35

o1 - 92
9 8

13,0 - 13.5f;;“fj 11

'ro:a'I' oo
Un;t Days Flshnd‘ 22. T

Sn-cies

Tilapia sps.2’ 31 14,70 32,4
Kcterous ntlotieus S

~12,0

"315"
8.94 19.7

1204~

569 2241 1. 5

“§00

§ ‘279 =381
483 - 660

11.0 -’ 15 0.
wo-zm_,‘

20 e 82 07 6= 148
CLOE S LT 23538

Total 38 -

-Da"s ished: 36,4

. Catchfunit Bffort; -9"

peoma

1/ 'Gill net without floata, but havlns lead Iint. T

: %

2/ T. galilaea, T. nilotica ard T. =111£i common in Volta: iikt



TARLE 13 -

Catch Data Per 1002 Meters of Gil1 &bsl
~ March 18 69 = Sept: 20, 1

127w Multd+ 1/ »
e . ‘ . = APProxX. : L o
spectes 7 CaEOUNee U kga . - 1bsy o, in, kg. 1bs, No, wt. o, q0, yge 7 Tha.
Ii{lapila lpﬂ.’z’,
Lates niloticus 2
Herorotis niloticus .

330 13.0 . .50 1,1 68 42 305 =381 12,0 = 15.0 ° .. A ~ .91 .
470 18,5 109 2.4 9 12 457 - 483 - 18,0 -19.0° ' 1.04 - 1.13 2
,519, 26,0 1,68 3,7 23 46 S84 - 660  23.0 - 26.0 . -1.36 - 1.91 3.

Total

| 400 - 2007
ynit Daye Fished; 175,8 - o .
Catch/Unit Effort: L

Species

Tii2pia sps.zl

:aces niloticus - 0
Lhrysichthys sp. :
Ar.renoshnzs occi.dentali

37" 6111 net Saving: conmareinl floats and lead ums. S
YA 1‘. gauhea. T. nilotica and T. :‘ 1111 common in Volu hh',



Species - ~ Rea

Tllapla tpacll
Lates niloticus - .
ilaterotis niloticus =~
Gyconarchus niloticus v
Anchenoglanie ccctdentalls B
Chrysichthys sy,

Bagrus obayad

IALE 36

CATCH DA 1002 OF GILL NET
1hxnh.1ﬂ._1252.§=n:smhsx.29..12§2

127mm Multi” h Y

Approx. .
Ave, length Ave, Weipht % of Catch - . len
m, in, kg. 1bs, No. wk., . mmm,

i33 13.1  0.50 85 - -87 2794406

© 11,0160

_ o

kg.

0.23-1.00

1bs.
005‘2.2

TotaL'

Uit Days FTisbed ; :_l!

Catch/Usit L"ort' 23

_._':J_-E(:ieu
T{lapis 5?5‘2/
IAat=s nilptizus
Leerotis uiloticus oo
Anchaucglaris o;cidentalta
Bagrus bayad
MamoTus rume
Distichodus sp.

4"0 :.,'.'

R

pepuse

LI )

wscoa

oberU‘!’.\,
S ON LM et

g

*

: ol ol
p-abcwnwa
L]

.

M8 137 <

483 19,0
432 17.0

.
L]

Lt

450 17.7 .
597 23.%
483 19.0
432 17.0

]

432-508

COOOMKO ,
AN NWOWN - e )
'wguWQSUT, o

e N
LEmernwNE
oMW O NN

.

2

’eUFG?@Pflf
ek D ed D 07

R ¥ 279-394 -

T U130 54D6-533 -
Te - 584-638 . -
405-610 . .
432

432

11.0-15.5
*16,0-21.0

23.0-25.0
16.0-24,0

Care
" 19.0-20.0
G =0

. €e23=1,00 -
9,551,458
T 1.13-1,81

' 0065'0_168~ N
-0.23

0.45-0.51

«C.45

.31 16.01 : 1.1 _ _

© 2 1.81 4.9 406 16.0 0.,91- 2.0 5. '8 305‘508-' 12, 0-20.0 0.45-1 40 1.0-3.0
b 2,27 5.0 635 25,0 2.27 - 5.0 -2 9 «635: - ‘=25,0 . - -2.30 ~5.0

©1- 1.8 %.0 762 30.0 1.81 &.0.° 2 : .8 . . =762: - . =30.0° <1.81 4.0
1 - 0,584 1,2 356 4.0 0,34 1.2 2.2 . . - «356 .o =140 -0.54 -1,2
1 0.5 1.2 419 16,5 0.54 | 1.2.°°2. 2 419 e16.5 -0.56 -1.2

38 24.02. ° 53,0 160 100 .

- 0.5-2.2

ip3.3.2
2.5~4.0
1.0-1.5.
‘0.5
l.O*Z..C'
1.0

Total
To
Ucic BPeys Pished: 62

l

w] WS

CateujUnit Likcggg a6

N A

ke

B
[NOES

.
o] owwvwoesro

]
E

S
Ao

S5 LR U

1/ Gill net without flcats ot lead line.,
2/ ‘T, galilaes, T. nilotica, and T. ztlllt
: common in Volta lake.
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TABLE 15

Hono+ v o - Males+ 1/ o iiono‘zf

Moon se

Mmaes” 2/

apd 3 Brishtest Nights 2ach Month

» 9 gggn;g 3 thhts 9 Nights 3 Nights 9 m- _3 Nights
e, kg, (i) o 6 7 (14 7) CL12a8) 4.0 (8.8) 2.0 (4.4) 101 (22.2) 2.3 (5.1)

Unit Days ,
Catch/UE hg. (ibs.)’

% increasc over
Dark lighcs .

s R B B S IR Y R

e 14.0 L T TR ¥y S

3 Nights

9 apd Da est M h s Bagh Month -

We. kg. (lbs..)} D) .9 (2 g) 0(“3

Unit f‘aya

% Increase over” ,
Brigut Nights

__Intermedists eer;oa Eagh Mont1t!

12N Nigics T 3% Gights 12 Nighes 2% Nights. ‘12 Righte 2% Rights

Wt. kg, (lbs.) '“'._gxz.:. (27.3) .187;0 (39.6) 2.5 (5.5 5.4 (L9 . 12.5 (27 5) 204 (46.9)
Uit Days .« 168 26,0 16.8 28.0 o es 30.8
.Catch/UE kg. (mi’) ,.71. (1 6)_ 6 (1.3) £15 . (.33) A9 s2) a8 (1.6)';» a5 (6.2 )

1.3 (2.9)

" 16.8
.08

R

Nety with fleats and lead line.

Xets without flozt: but with lead line,
Kat not fished. .

Bared o ¢ 30-day wmth,
Undeterminable, .

e e e

et pafeo =

(.18)

12_Nighta 25 Nights

5.5 (12.1)
21.90
21 (.46)



TABLR 16

Mulei+ 17
Moon Phage

. : L 9 and -:' Brightest Nights ggh ggnth ' SR
9 }!;ghgs - 3 nghta -9 Nighc 3 Nights - 9 N;ggts s

Wt. kg. (1bs.) ;.'iflﬁf;:f ; (4 6) 5.9 (13 0 31 (68 39 G 6) 'f 48 (10.5) f" |
Unit Days *,]},j}; 32.2 f' ez ;a2 ST VU 71 za 0 S
.53 u 2)  a (22) .26 (sn (37)‘ (’°°)'."»i“'° :-v,_.-»;({l’-.‘), 0"

Catchlu E. kg. lbs.v7”:'V

. Increase ovar Dark " -
.xig s : :

Wr. kg, (lbs.)
Unfr Days

8-2 (18.0) : S5.S (13 o) -__’:,,f‘-’.;f s
AR | 1AL 504 0 14,0 e
a0 ke (os.) ’5 '”;§§Th;(‘?5)7f"i=22 " (.48) 26 (35)  ar (92 i"';44(g: .97

% I*creaae ovn- Bright = y3 R ' ‘60 sz o 159 i -
E\k‘h-b . . : o . S , L ) . o

9.1 (20“5) 5.0 (11.0)
g a2 1600
.45 M0 e

1 ~f'150jﬂ : ,?‘.f 233 &f

s S J:ntg;ggdzata Perjod Bach maclpl SRS - s .
- 12 Nights - -24 Nights 12 Nights 24 hts 12 Nights _ Rights hes ]

We. kg. (Iba)  CT4mZ (39.9) 63,0 (138.8) 6.8 (15.0) ¢ 8.3 (18.3) 4L (30.9) . 58.3 (128,3) *-13;4- (29.5) 19,1 (.2.9)
Uit Uays : 1fs1=;f.'93.4 S 149.8 92,4 145.6 0 83,2 . :»= 138. 7 ;Jﬁj,v . 88.2 . 138,7
Cazch/U.B. k. (lba ) ,p:’i.as_-(l,i) A2 (.92) 07 (15) .06 (13) W7 (LO) .z (. 92)' S e15 0 (33) L1300 (.29)

e

1/ Nets with floats and lead lirg,
2/ Yets without float or lead line.
3/ Based on & 30-doy month,

- 4/ Undeterminabdle.



TABLE Y

Bain Influenced Pisn Catch Data for 177em CAll Nets
During March 18 - Septasber 19,1569

- Womot I/ Multi+ }/ Multie 2/

Radn Days Pished e 20 .
389.0.(15.7)

fmount of Rainfall mm, (in,) -'4hh.8 {17.8) blh.8 (17.8)
% Success for Main Days | 30 ) :f‘ . 10 ','-;-.T'f;_‘:
£ Success for Non-Rain Dayn ‘ loD '{". i?“,. 13
Unit Rain Days 3/ ) i 29.& - o 29.& g 2.2 |
LA (5.3)_; : 23 (6 o
38(18) .57(1.3 )_: :_.1( 22)‘

Total for Rsin la:s kg. (lbg.) ']’ 7 k (16.3)'
Rain Days Catch/U.E. kg, (:h;:.)' T .25( .55 )
NonwRain Day Cateh/U.E. ke, (m.) L e enGm)” 380 .88 e 35)

% Catch 1n Rain Tays Catch Over Non-Radn - . PR S L
i 3 el ,.-"9_ i"*f3_'i’. R

v Net, with canercinl nonta and 1ead core bottcn nno.
473/ Net vithout, floats or wdgbts. DI RETRE  S
| }/ 1oozn of net nanea during a 21.-bour pariod when m:ln oécurred,




23
not a-lso came with:m 10 percent of po.y:l.ng for it-

-Qself :"‘by tho endv.ofl the study Period and would definitely have been

ffprofitablo by; tho end of tho net's life. S ST A
Results of this study 1ndicate that each of these 127mm webb—

"ing materials should 1ast between eightcen and twenty-four months
"beforo they are too rotten to use, " This does not imply, however,
i;that their catch rates would continue at- the same pace throughout
"their lives.~ R o |
Sincc multi-and mono- gill nets were only fished for one month,
‘itheir t.ruc cconomics could not be neasured However, based on their
initial ¢ 1tch rates, 1t is anticipated that they too would have been
F‘-’ablo to morc, than pay for themselves during the life of the net

':}(Fizure 7)

178mm. Mesh Gill Néts

Based on data collected during a survey in 1968 very few gill nets
a8 large as l78mm in size wero being fished in tho 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 recruitment for certain ‘fish specics and to determine the availability
of intemediate sized fish that were too large to be readily taken in the
va;né.ller nesh sizes commonly used by lake fishermen, Pre-study interviews
: with fishcrmen at Ampem revealcd that hetvureen 1964 and 1967 the 102m, gill
net was the most effective mesh size for catching Tilapia, But from 1967
until 1969 the 127 to 152mm. mesh sizes were better.  This shift to a larger‘
_-ymsh size should be expected for new lakes experiencing a rapidly expanding
fish population and where conditions for fast individual fish growth exist.
o :  During 1969, the fish catch from the 176m, gill nets showed m0 An-
. dication that the Tilapia population had reached a size large enough to be
._llreadily taken in this mesh size. (But in 1970, one year after the study, the
| '.:17&3:1. monofilament gill nets proved to be extremely effective for taking
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large Tilapia weighing overl kg. each, as well as lates weighing between

3 to Lkg. each). : '
Taylor and Denyoh (1968) found that the 178m. gill net was the 1east

effective mesh size they tested during a twelve day (2u 4 unit days) period.

These data showed the CPUE for monot+ to be J73kge 5 and L0 kg. for multi+.
These gill nets measured 3.5m. in depth and were i‘loated at the surface,

therefore, the fish should have been able to ea.snly see the relatively 1arge

webbing in the clear water.

This same factor p:cvea to haVe an effect on our l73m gil]_ net 'ca G

Atoo. ,

12; Table 18 )
Multi™ vs. iono~

In 30.8 UD of £1shing the mult:. gill net caught two Lates weigh:mt a
total of 6.7kg. for a CPUE of 22kg._ : .

. The moncs gill net took three La.tes and one ‘Heterotis welgh:.ng a total
‘of 19 7kg. The CPUE for this net was .6Lkg. whlch is three times greater than

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

Second Study Period (March 18-October 3, 1669)
Unlike the 102mm, and 127mm. g. .1 nets, flshing Vs bett.er dur:.ng study

period than it was during the first.
Multit ve. Monot

| Only one fish (Heterotis) weigm.ng 5.9kg. was taken with the multis gill
’ net during 138.6 UD of fishing. The CPUE was .OL5kg. The monct gill net took
sixteen Heterotis and one Tilspia weighine a total of 82,7 kg. during the same

period, for a CFUE of .6 kg. This represents a CPUE ratio of 13 to one in
favor of the monot+ gill net. However, the practicability of using this gill -

net commercially was not demnstrated, since the entire catch consisted vir-
tua.lly of Heterotis which is usually of little commercial value at Volta La.ke
(Figures 8 and 12; Table 18). ’
Multi= vs. Mono=

For scme unexplained reason the multi= gill net dld not catch any fish -
~during 151.2 UD of fishing even +hough it was fished deep and along gide its
counterpart mono= gill net that caught 24 fish (5 species) weighing a total
 of 98.5 kg. for a CFUE of .65 kg. Of the 24 fish taken in the mono= gill
net, fifteen were lLates--a species of high comercial value, and only four
were Heterotis (Figure 8, Table 19, 28).
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Since virtually no fish were taken in l7&nn multifilament B
'lgill nets, no useful comparison cculd be made for their catch during
fL'fdark and bright moon phases. However, for the 'nonofilament nets it was
T"f. found that shallow set mono!- gill net caught 70 percent nore fish, by
,_weight during the 9 darkest nights each month, compared to the deep set
"Vf'mono- gill nct that. took 75 perccnt morc fish during the 9 brightest
f;nights each month. This indico.tes ‘that visibility affected the catch
j\:::effectiveness for thc 178mn, rnesh monofil:ment gill nets (Figure 8,
.:Tables 20, 21)..

Data presented in Figure 8 and Ta.bln 22 show that rainfall did 'J'ot,_:

j;appreciably affect the fish catch for l78mm gill nets during th. study‘
._period. S |

According to the manui‘acturor, the l78mm monofilament webbing
’ (No.llp) oost 69 percent more than its counterp.rt multifilament(NO 210d/15)
.’./But in economic tems, only the monofilanent webbing could be considered
"i’a sound investmont for the fishermen based on tho above data (Figure 9).
Multifilanent webbing, with cr without accessories, reali.zed DO mere
_.'than 30 percent of the original oost of the gill nct during the study

f‘pc" iod, and in some instances no fish 'were. taken at all. Therefore,

even though this heavy and durable chbing would be expccted to last at
:tleast two years, it still could not be considered cconcmical to use based
on« our findings. However, the mono= gill nct paid for itsclf within five
t'"months and by the end of the 6.5 month study period it made a net profit |
E'of h6 percent.

Based on the actual initial cost of the complete nonoi- gi.ll net it
only realized 62 percent of tho origiml cost during the study period.
.But if the cost of the camercial accessories are removed, this net f =
;wouid have shown a 2 percent profit dm'ing the same period, assuming,
of course, that Het_er_o_tig_ were of comnurcial value (See Multit+ vs, Mono-l'

second study period above, Figures 9 and 12; Table 28).
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TABLE 16
TA PER 1002 METERS OF GILL NET

March 9, 196S-March 15, 1969

178zm Muleit 37

. Approx., -

Meight Ave, length Ave, Weight A of Catch length Rangg Saisht Razge
ngigs No. kg. lbg, cm. in. kg. lbs, to. We. ma, ia, ho ihe,
0 0 0 1] 0 0 0 1] 0 0 1] 0 0- 0
Unfit Dave Fished:; 9.8 -

Catch/Unit Effore: 0 & 0
178w Monot ¥
Species
0 0 ,. 0 . 0 0 [ 0 0 (1) 0 0 (1] 0 (1]
Unit Days Pi-hid; 9.8 - ‘
Catch/Unit Eifort: 0 0 0 o
Maxch 18, 1969-Octobor *, 1069
178 Mulest 1/
Species _
Heterotis niloticus 1 5.00 11.0 864  34.0 5,90 13.0 1 100 =864 ~354.0 =5,90 >-13.0
Unit Davs Fisghad: 138.6 '
Catch/Unit Rffort: .01 204l 51 . L00 100
Species 1782 Monot 1/
Tilapia nilotica 1 1.0 2.5 432 17.0 1.10 2.5 6 1 . =432 -17.0 -1.10 - 2,8
deterotls niloricus 15 83,50 179.8 864 3%.0 5.40 12,0 % 99 635-914 25,0-36.0 3.39-5.48 7.3-14.3
Total 16 82.6i 12,3 100 100
Unjt Davs Fighed: 138.6
Catch/Unit Yifort: .12 460 1.3

1/ ,‘ Gill net having commercial floats and lead ine,



ABLE 19 :
CATCH DATA PFR 1002 METERS OF GILL NET
Febrmnry 10, - March 15,1

176, Mati= Y

o iwelgnt . __ Ave, Tength  _ Ave, Wedght = _% of Catch _&nnznug_._ngmuuug_,
H’*j_ - kg' ‘ . o lbv.o mn, . in. k80 1bs. No. W, . in. ks. 8.

Specien

Lates niloticus D 6. W8 63 285 342 T 00 200 660686 26.0-27.0 3.2-3:49 T.3T.5

Unjt Days Fished; 30, ai;_.-;;”;:_‘»;«_

1zg ,(g"gé!ll S . . Period; Pobrusry b ¢ ¥arch 15,1

Hoterotis muloticus STl 6453, Led o SMET 36,00 64530 u-s ‘B 2 9L 3640 =653  -l3
Total ﬁ f'{" ) BT R A N R S £ 100 : iob '

Unit D:ye Fished: 30,8 - .. ' i

Catch/Unit ero;t.-

. Warch 18, 1969 - October 3, 1969
S 17amMatit

Species .
Unit Dagys Rished: 151,2

Catch Unit Erfort.s
Swmeplsn

B 179-. l(ono'/.y

‘ ~16,0 1,00-1.10 2.2-2.5
635-787 25.0-31,0 2,73-5.81  6,0-12.6
762-889 30;0"3500 5.m-6.11 n.ﬁ-n- ’
914940 36.0-37.0 - 5.00-6.L0 11.0-1%,0

-610 __.L . "2‘000 i -L.Bow - b.s

Hizpia ops, 20 2,00 L BT T 106 - 16,0 1.02
Iates mllcticus Cat s 38 BD.83 135.5 - N1 28.0 4.04
Hsterotis niloticus A 2,01 47.3 838 733.0  5.35
Heterobranchus sp. 11,43 25.0 927 - 35,5 5.70
Distichiodus sp, 3.9 6.5 - 610 24,0 3.00

&

2

SR |
Totsd gz_j_l, 29.0

‘Unit Days Fisheds 18102 - . - o
Catch/Unit Frfort BRSNS | ST 2 R ™ S

j§'n;5$;7*f ,,‘

_/ Gi1l net without ﬂoats but lmving lead. llm
g/ G111 net without neau .or lead una.



t!&dnc% l/ o L e T “.’ MonoT 2/ Mtl’ F1)
' ' ) ’ Moon Fhase - .

‘JlndSBih:ea:MhtsEaeh}bnh . . : .
=9 Nights - 3 Nights 9 hights 3 Niphts 9 Nights 3 !Lgl'{;_- - O N Nizghts -3 Nights

mJ@OMAf  fohﬁk.f =33/ R S o © o (0 o @ o (0

Unit Days L e I ’ - - T 5.6 | '24.8 - 5.6 2.8
Catch/U.E. kg. (1bg,'):_;;._ Ly - 1O T N 3 I =) o (@

% Increase over - |
Darl dghts

; 9&%&@.&@@@[1 SR
"“>§' N O e 05 /T I (O I

M. kg. (1bs.) )" 40~ (:90)
Unit Days 7 pm o R IR SRS “ 2'8

7 lucrease over
Bright Nights

) e ()
| ‘11‘:f3

Igt.egmdiate Perig Each lbnth l" -
l:g g 52 ..4 'ughtq 2 l\tghts 24 Nights 12 nght.s 26 Niggcg ;_g !;gbss Zﬁ Hgghsg ’

We. ka. (ibs.) ‘.5 . {0) - S o ) -0 " ¢0) o (0 19 7 (43.4)_ , 19 7 (-43 3) ,3{7 P 9)»

T }.a.z'— . 5.2

Catek/ULE, k. (m ) o’ @ le i@ 0 @ 0o @ . 11 (z :.);;. 20, 46) 25 (is8)

"1/ Nets with floats and lezd line. -
2/ Yets without {loats but with laad line.
3/ Net not fisbed.

4/ Baced on a 30-day m-nth.

5/ Yodetermined.



males” 3/
Moon FPhase

. . : . 9 and 3 Brightest Nights Each Month i
9 Nights 3 Nights S Nights 3 Nighte 9 Nights 3 Nighte. .9 Nighee , .3 Nighte..

ft. kg.(lbs,) . 40,6 (89.3) 5.3 (11..7) 5.9 (13.0) 0 ()] 28.2 (62.7). 1.8 (k.O)(,"-" 0 0w . o (o)

Unit Days . .39.2. . 15.4 392 154 . 406 1s.6 - 40.6 15.9

Cateh/U.E. kg. (1be,) -1.0° (2.2) . .35 (.77) A5 (3 0 @, ,7.' (1 sy AL (26) 0 w0 (0

% Increase over - : : : IR
Dzrk lights - &I o é‘_’ 0 T 75

' 9 and 3 gg;gea: u;gﬁgs‘naga-upnghjv' ' .
Yoit Day.é S } 9.8 ; 35.0 S 9.8 = 37 8

B O SRR S 'o"_“'(é?lf;i_uff

We. kg. (1bs) -

Catch/U.B, kg, (1bs.) 1.7
7 I:crease ‘ovér- ‘ . 4
Bright ¥ights

- lilginhfs 2 thuts 12_Nights ‘
We. kg, (1bs.) "36.2 (79.6) 7.. avo. 1) o (0 5.9 (13.0) . 564.3(120.0) - 96.7 r.7y o0 @ 0o (O

teit Days 6k ¢ 1134 64.4 Cwse . tas . mus 7.8 1218
Cateh/U.B. kg, (1bs:) . .56 (LE) . f.es (1.5) 0 (© S5 (D .75 (L 7)“7 @ 8 @ 0 (®

Nats with flcats and lead line..
Nets withcut float or lead. line.-
Based oa a 3O-day month,
Undeterminable, '

£~ b
!\l\l\!:



TABIE 22

in Influenced Pish Catch Data for 1 G111 Nets
S 'March 18 - October 3, 1&2 g SRS
Mults + Yy
Pain L‘aya Yiahed 19

Auount cf Fmin.fal‘l r-. (in.),

3590 (W) -

y 4 Succens tor Rain lxs, 7
% Sucecess rer Han-!‘zain aa.ys :
Urd.i’.' R_csin , ;&ys 3./. ‘:
Total Cv bek tor 1 '*L‘.l;ks;.(lbs.
Rai.n Days Oav ch/ll.c, kg. (lbs )

w.cn-aatn Deyo mtchfu.... kv. (lb

1 Ghang-s in Rain Days ('atch Over ;‘-? - jffv:;ﬁ:u'. B
-~ Non~Rlaln Pays -~ - cwioo 01200 T Uﬁdet;'fe:m;x'uhle.}"

_/ut \ith a few floats and meall at.one woights. e

2/ Net wdthout flosts or welgkts, g
2/ 1009 of met fiihad curirs a 2L<hour )er.iod men.ra.tn
4/ Total catch taken during one nst night, = 0
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Since the monofi]mnent gill nets were also constructed of re- -
‘latively large diameter monofila.x ent webbing (No, 14) they should
v?be expected to last at lea.st two full seasons and require a min:imum
,‘jof mending, and should therefore prove to be a profitable investment.
:It should be. noted, however, that monofilament nots fished ncar the )
f.' surfa.ce (Mono-*-) were effective in catchinrr mostl;r Heterotis, a species
"-of poor commercia.l valuc' whereas the deep nets (mono- and mono=) caught
kmostly Latcs which is of high camnercial valuc (Figure 12 and Table 28)

m Hesh Gill Net '
Prior to: this study no 229m. gill nets were known to this writer

"to eJd.st at Volta La.ke. Nevertheless, this mesh s:Lze was chosen to be:
'included in the study to ascertain the availability of large fish spe= -
’cies off-shore and to determine their vulnerability to monofilament gill
nets. Even though no counterpart multifilament webbing was available for
1;comparison, fish catch comparisons werc made between the mono= and mono+
'fgi’ll nets (Figure 2 c,d). Each net was fished separately at depths rang-:
'ing from 7-20m, below the surface of the water; (Figurc 3). | o '
:.' '. Both of thc 22%m, monofilament gill nets webbing were constructed
f;of a’ vm'y lnrge monofil (No.30). Each net mcasured én x 92n,, or four '.‘
.».times as 1arge in area. (m2) as the 102 127 and 178mm, gill nets dis- i
f: cussed earlier in this rcport (Table 2). Catch data for these nets are
: sacpressed in catch per 10072 of hung webbin_a,, the same as for the smaller‘f
nlesh sizes tested, For ccmparison and continuity, catch data for both |
.22%m gill nets are separatcd intc the same two study periods. (Ja.mmry
;29 March 15 and March 18 October 8 1969) as was. done for the other
'_‘nets tested. o 4 e

‘First Stu
Monot vs, Mono=

During 128,8 UD of fishing the monot 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.



2’7
In 173. 6 UD of fishing tho mono- gill net took sixbeen
”ighing a to‘oal of 156 h kF. for a CPUE of 89 kg. > mch

s’ 5 times greater than the mono+ gill 1et. catch above (Figures 10
;'and 12, Tables 23, 27, and 28) '

- econd Study Period (March 18 - October 7, 1963)
Monof- vg, Mono=

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

‘thirty-nine Lates, one Heterobranchus sp. and onc Ba s bayad weigh-

:Lng a total of 325,5 kg. during 772, 8 up of i‘ishing, for a CPUE of
_.h2 kg. Lates conpriscd 96 percent of the total cateh,

_ In 88&.8 UD of fishing the mono= p;l.ll m.t took 76 fish (5 species)‘
‘@ed,ghing a total of 647.5 kg. giving a CPUE of .77 kg. which is 1.8
fﬁnes that of thc mono+ net (Tables 24, 27 snd 28). Lates macie up
"86Vpercent oi‘ the total weight of the catch (Figures 10 and 12;
Tables 24, 27 and 28). o |

_ For the eatire study pcriod both 229rm. gill nets consistently
‘ caught. riore fish (as much as 600 percent more) during the darkest phase
"than during the brightest phase of thc moon. This indicates that even
'with monofilament, if the webbing!s filament size is large enough,
'_visib.u‘t,y is a significant factor (Figure 10 and Table 25).

» According to metcorological data collected at snpen rainfall
""did not significantly influence the 2?9mn gill nct fish catch (Figure
10 and Table 26)

In co'nparing the fish catch to gear costs for e.e.ch of the 229m.
gill nets it was found that the mono= gill net pnid for itself within
3 5 months, and by thc end of the study period (eight months) it had |
rea.lized a 153 percent profit whereas, the rnono+ gill net only paid
for itself during the last week of the study period and therecfore only
realized a 15 percent profit above the initial investment (Flgure ll)
Since only a few floats were used on the mono+ 2111 net the cost of
these accessories was not included when determining the catch to cost

relationship for this net.
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Spastes
Lates niloticus -

xdrocynus nnaatu' S

1‘.-‘

Unit Days Fished: 173.8

No. By Holg! t Ave, Legg.‘.h » Ave. Height

3.8

| TABLE 2
| CATOH DATA FER 1002 METERS OF GILL MED
. January 29,1949 - March 15,1969
| 22%m, Mono* Y

: Approxiuto

% of c:teh

1bs. ~wt, no, a, in,

167 & @ 840-970 3338
200 ¥ 15 dig 33

.M T 1bs.  ma. . An,  kg.

907 20 e 3

’ s - TR
Length Range Weisht Range

ks. lban ’

T7O3=7.9 . 15.5-17.5
-9007 -zoco

1,6.90

Catch/Uni: Effort:

Speclea - -

lates riildticua

Unit Lays Fiched: 1.13.6‘- e
" Cateh/Unit Effort: 09

52211578 11.5-34.8

v 6111 net having several mll rlouts and. stone weights,
_/ Gi]l net. without ﬂ.otts or ueigm-.s.



TAELE 2

CATCH DATA PER 100° METERS OF GILL NEY

Snecies

1/ G111 net having several mmali floats znd stone weighto.

- 2/ 6131 net without flosts or welghla,

March 18,1969-Cctober 7,1
22%m, "Ono y
Al Approximate
o Nog _ Welght __Ave, Length Ave, Welght  _Zof Oatch = _LengthRamge . _Neistit Ratien
Species . kg s, m. in, kg  1lbs.  .No. . -, in, . kg, s,
Lates nilcticus - 39 311.30 686.3 910 36,0 17.83 17.6 9% 9%  690-1090 27<3 3.81-;1.57 8.425.5
Heterobranchus sp. 1 771 17,0 1020 40,0 7.7 17.0 2 2 <1020 <40 - 7.7 «17.0
Bagrus bayad 1 649 U3 90 360 6wy 2 2 2 =910 .36 =649 -l3
| Total T 32,22 ALk — 00 - 100 o
-Undit Loys Fﬁ.nhed: 7?2;_8_ ‘ E -
Catsh/Unit Efort: i85 : ﬁ 2B o :
’ A o . 20%m, Nond™ GE11 Net2/
tates niloticus Cen sss.6l 1225.0 S . 36 a5 1930 a4 A6 TLO-1050 29.0-43 5.22-17.92 11.5-39.5
Reterobranchus 8p., - 9 65,86 15,2 890 K} 730 0 1%,y 1N 10 - TAO-1LL0 29,045 5.13- 8.£9 21,3-19.%6
Berrus bered : 2 12,8, 283 .10 32 6.40 Ul 32 T60-860 - 30:0-3L 5,13 7.71 11.3-17.0
Hysroernus 33 S § 9,80 2.6 S0 37 c.40 2.6 - ) R T ~9L0 Lo «37 - 9,80 «21.6
Distichodus sp.. 1 3.40 7.5 660 ;.26 B9 . TS5 1. sl e860 C-26 - 3,40 e 7.5
| fl‘o_t‘.ni; E “6. i 61.‘?. : 5 100 . 100
Unit D, mr.ea- 83,8 AR | -


http:s22-7.92
http:3.81-U.57

TABLE 25

Foon.li ht Inﬂnerced Fish Catzh Doda for 22 aacnt &'.n "eta
~ Jarusi1v 29 - Ogtober 3, ]&‘.

“om+y Mocn Phase R Hmﬂg
. 9 and 3 Brichtest Niphts Each Month IR
_ — '9"}"@* L ‘ - wignts . - 9“1@“:4
Wb, kg, (Wa) - @7 (1oa.9) ’ 9.5 (20,9) T 1, 5(221,1)""'5”-_"' T 11,0(20.6)
Unit Days - 224,,0 67.2 ‘ 25,6 - ST 62,
Catc}‘/U‘ l’z. (lbﬂc _’ . ’ .2‘(..;0) v . -u(o‘j]) . 039( 36) < b_ KRN 017(037)
z Im:rca-s over dark -ugms o _ S L . - ,
' —e e s 9 and 3 Darkest } Iigpts Facn ‘!onth o BRGSO Y
Ht-. ::g. (lb(h) - F 120-‘- (*E'LOL) - : A 31n9(7002) . R oL 17{506(392.9) : _‘ S " . s ,. 2 9901(21800)
Uit Deys - - ' : . 54,0 ‘ SR 286.8 T 8.0
Catch/UE kg, (1bs,) .;2.( ‘..2) R «3%(.85) : ) _.6‘( 85" ) R 1.2(2,6)
4 Increare over hripat niphte 157 . 11 : (%] a 608 '

Intermediate Period Dach uonthg/ :

Y AT 5 12 Nighta _‘g Hights .

Wt. kgs (b)) s sa) 33L,4 (729.1) o - 523.3 & >1.3) o 629. 83.:22.6)
Unit Daye . 453.6 _ ~ E89,0 : v 3 ‘: S
Caf.ch/m kg. (lhs.) L ebbLO ) 5 (1 )y "8 (2.1) Bl 1.0 (2.2 )

L bes w!?h several mmall tlo:t.s 3ad mll stone miglrta.
-2/ Mt wittout floats or weignts,
. 3/ Bszed rn & 37-Gay month,



TABLE 26
Rain Influenced Fish Catch Data for %. Gill Nets
March 18 - Qctober 8.1969
+ 1/

Rain Days Fished 25.

Amount of Rainfall mm, (in.) 5188(20.8) 57h3(2301

£ Success for Rain Days l.h : : 28

% Success for Non-Rain Days 1.2 B 20

Unit fainDays ¥ uoe 1568

Total Catci for Rain Days kg. (lhs. 71.:? (157.7). ldt 9 (2715.8)
Rain Daye Catch/U.%, kg. (lbs.) FR o .51 (1.2)';» .79 _:_}»_,(1 7L)
Non-Rads Dayz Catch/U.E., kg. (;b_é.) o .ao ( 88) - .72.\(1 )

‘4 Change it Rain Daya Catch Over G SRS i
Non-Rain Days 28 ‘10

1/ Net with a rew ﬂoats mxdasnan stone .«eights.

2/ Net without floats or uoig"xts.
3/ 100°n of net fished during a 2h-hour period when rain-occurred.
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TABLE

Y
Canparison Between Counterpart Nets
Based on Cateh Per Unit of Iffort

Hultifg/ Honofg/ Multifz/ ﬂoné‘z/ Hnltf‘k/
102, Gill Nets
Nusber of Fish .49 L.22 Net not 3.5 oh9
tested
Hedght kg.(ltz.).18(.39) .32(.70; 1,0 {2,2) +12( . 28)
Increase (wi,)
pver counter-
part net 78 undeter-
minable
17hwm, (G411 Nets
Mucber of Fish .16 .78 L9 1.0 8
Wolght kg.(lts) .12(.26) 43(.95) .24(.54)  .65(1ik) $15(,33)
$ Increase(wt.) e L
over counter- - o
part net 258 _ 171
i78em, Gill Ncbs
Nutber of Figsh .06 1 06 J1 +00
Wedght kg.(lbe.),06(,1) .56(1.2) .22(.43)  .6L(1:4) +00(00)
¢ Increase (wt.) |
over counter=- o L
part net, 1300 191
220vm, Gill Net.s ‘
Mons* 5/ Mono™ 4/
Nusber of Fish 005
Weight kg.\lbs.) +41( +90)

£ Incraase (wt,)
over ofther not

l!ono'y

1.22
«30(.67)

69
~ob1(.90)

173
a5
$65(1,4)

urideter~
mirable

o0

85

1/ Urdt of offort ecuals 100% of net fished for 2 consecutive

hours,

2/ GAU net having commercisl float and lead line,
3/ G4 nat wi's only comercial welght.
4 G net wiihont floste or welghts.

5/ 311 net boving several ammall fleats and stone welght.



TARLE 28
Mmmon with Pourteen s_z%ul ggxgs
Volta Lake During 1949 '

Stretched Measure Nash Siges
—————itg3ure Nesh Jizes

102k, 12Pm, 176m 2.
k! k b % 3 0% % ow oY 3 N } 2 Total  Total-Cater
. - :

Species_ | 3 = £ 2 g 3 3 § . g g 3 5 3 g B Ry W, Wil
4lapia sps, 1 / 38 19 100 73 ;7 3 183 1B N N @ 1 2 899 290.9 68 13
Lates niloticus 7 18 8 1 21 2 & 2 9 2 3 A5 M 80 21 Mgy B &k
Heterotis nilotieus 27 18 k18 h A 9 5 .7 1 'S 1 15 129 .4 9 1
Gyznarchus niloticus 5 5 -3 2 3 . . -1 19 156.8
Chryeichthys sps, . 3 5 1 p | & i -3 o 15 7.3
Authenogluais Ocel- o c

dentalis 1 Iy 1 1 2k S R 1 B sy
Syaodcntls eps. 102 S 3 .6
Czilbe uyritus R 1 ol
batropius uilaticus - 2 : , b 3 2
Hoterobrizchus sps, . 9 L 87.6
PFsgrus haysg ~ - @ 5 20,1
Malarts%% eleciricus - SER N o7
Distichoeun epa, 1 1 6.9
H=yrus mme 2 _ _ 7 A6
dnhircephalus obe- . S et

gcurvs . B S e - . Lo . : 1 o5
Hyirosymus lineatus o e v o g 1 1 2 18,9
Tetravic. fabaky T/ ¢ ? ? r 2 : : - : 7. ?
icial He, - B2 U5 85 20 a3, 1w 11 . 33 38 02 1 ¥ 2 & 0 2% 47 931532
Tetal wt.(k3,? 30.3 58.5 L1.2 2,1 s52.2 25.4 90.9 5.5 356 2405 66.5 5.9 827 6.7 19.7 o 98.7 3724 88,6 1829,7 Orend Tota)

1/ These figures do not represeat esch nst's catch per unit of effort (CPUE), thmfcre data from this Table should not
be used for such ctnrari sona,

2/ Tilapin galilaea, T. nllotics and T. sillid are common in Volta Lake. “
3/ Many of rthesc Poison puffer fish were taken in the 102, ginl nots, but they were discarded and nop secorded,



‘g3d

d43s  -onv N CNAE AVN

120

No. OF RAIN DAYS

MONTHLY RAINFALL (m

m)

UYN

udv.

33a6

Eow s ow
N=OW a YN WO : g : -] " -] (] o - o o
LI L LB R L TIY585 1 T T T T~ LI T
—] 1968
T AY.
) —re o
AV S
— — —T1966 g
: ot 3 h
AAAANANNANNANARRRNNAN ) .
i o= ' LLE
l . Gg_,loss _/ .
T H 11968 & ’
AY, 8
55 =
| : ml ey z
. 1968
AR 1969
T muy ] g n
E — 3
= i
1 1 Y968 o
15— —119¢86 |m
I 1957 ; - ;
L o
T155E o
11967 — 1068 >
TSSOy AY- — z
: 1987 11966 ;ﬁi R
2 : 1968 |X
X AY. / -
N
: 5
B =
1o
2
1969 ;
‘M‘"? l ] ] | Loy . , | "'  '»'1""' ?",
 RlGemwomewn—e = N w & @@ o8 8Tl g R ]
o : '.:’.‘ e " -l
No. OF RAIN DAYS MONTHLY RAINFALL (INCHES). g
ol
- - - - s un L3
(T3 : oo : -] g
alaigla|leiz]|™
HHHHBEHLEN
alsi8|2|b|%|= S
nlg|a|8|S|=|* -
+ [} + [} 'g'ng %
' n
Ble 8= |28 |285||5
N
2
b >
; Z
vl iasla ;
> (-
n
0 Q
R R BT O Saq2
MBI T
272



28
The only explanation the wriier hae for this significant dif-

.ference in the fish catch for these two nets is that either the few
_stones and floats on the monot gill net gpooked" the fish, or thcre.
was a distinct advantage in having & very loosely hung net wall, e_e y{ae
the case for the mono= gill net, , | _ i

‘ Since the filament size of the 229m, webbing was very large (#30)
,the nets did not require repairing during the entire study pfriod. : ;'. )
(Furthernore, these ncts were still being fished a.fter two yoears of use,
and from the condition of the nets at that time it appears tha.t ‘they.

should still be effective for at least one more year).

Concleeione

During an eight. month study at Ampen on Volta Lake Tilapia species
doninated the inshore fish catch in 102, and 1271'01. stretch measure
gj_‘l.lnets, and Lates comprised most of the catch in. l78nm and 229r:m.
nesh sizes fished offshore. | ’

Monofilament webbing proved to be far more efi‘ecti ve than multi-
filmnent webbing for taking fish at Volta Lake, and monofilament's
catch superiority increased as the diameter of the twine (for the multi-
| filement nets) and the filament (for the moncfilament nets) sizes mcreased.
This indicated that net vieibility was greater for multifilament than for
monofilament webbing, and that this was a primary reason why the monofila-
ment gill nets had a higher (as much as 7 times) catch rate than fbheir
multifilamcnt counterparte. | | |

 The most effective gill net style, as far as numbers and weight of

i’ieh are concerned, for the 102-, 127-, and l78r1m. stretch measure rneeh
sizes was nets having no floats, but having a bottom lead line (mono- and
multi-) The next most effective etyle was found tc be the flag net that

ha.d no floate or bottan lead line ("tono== and rmlti") and which '“’59 the n Bt

cazmon net etyle used by local fiehemen at Lake Volta at Ampan during the

study period,
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Of the two 229mm mesh monofilament gill nets, which did not

have mul“cifilamcnt counterparts, the flag net (nono=) prcved t

be twice as effective as the 229m mesh monofilament gill net that
was equipped with just enough floats and stonc weights to keep the
net wall from collapsing. Since both nets were fished at ths 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 g].ll net cost dats collected, and the
anticipated life eocpectancy of each gill net test, only the 229 and
l78m. monofilsment nets, and the 127mm monofilanent and multifilament
nets proved to be econmic cormercial gear, since each of these nets
eithcr made or surely would havc madc. a profit before their webbing be-
came too weak to be mended. Howover, the 1768rm, floating nonofilmnent
net (monot) was highly selcctive in catchirg Heterotis, a species of
fish that is nomally of very 1ow cormercial value since this species
dies verj quickly in nets and thercforo is usually rotten when the nets
sre run the following morning. For this reason it is concluded that this
monofilament mesh size should be fished below the surface where Lates
sre ccmmon and the Heterotis are fewer.

. Even though the 102m. mesh gill nets caught more fish (numbers)
than any of the mesh size tested they were not found to be economic s:.nce,
becsuse of their small twine and filament size, these nets did not last
long enough to catch cnough fish (weight) to more than psy for thernselves.'
~ Also, the catch rate of the 178m, multifilament gill nets was too
low for them to be expected to-pay, for themeelves even if,, b.ecause_ .of;
their large twine size; "‘they‘should have"a’ life“expe'c_tancy‘ of at least

two years,
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