
VARIATIONS I N  FISH CAPTURABILITY WITH A GILL-NET GANG 
Oral  communication presented by V. Bénech 

Introduction . 
We have used a g i l l - n e t  gang for sampling f i s h  communities i n  

l ake  Chad Basin. G i l l -ne t s  a r e  a very useful f i sh ing  gear i n  inland 
waters because they can be s e t  i n  a l o t  o f  very d i f fe rent  conditions 
( lake ,  r i v e r s ,  pond e t c . . . ) .  Bu t  they have also several disadvantages. 
Because they a re  a passive gear, the catches depend essen t i a l l y  on f i s h  
behaviour. This i s  the o r ig in  of important i n t e r-  and i n t r a-spec i f i c  
va r i a t ions  i n  f i s h  cap tu rab i l i t y .  

we conducted 
an inves t iga t ion  i n t o  mult ispecies sampling i n  an ox-bow pond. A f te r  30 
n ights  f i sh ing wi th  12 g i l l -ne t s ,  the  residual f i s h  stock was found by 
exhaustive f i sh ing  operations such as trawling, seining and f i n a l l y  by 
poisoning wi th  rotenone. Thus, the i n i t i a l  stock o f  each species was 
found and t h i s  permitted the  eva luat ion o f  capt,urabil ity by the fo l l o-  
wing r a t i o  : 

Capturab i l i t y  = Number o f  catches / I n i t i a l  number o f  f i shes  i n  the pond 

To evaluate these va r i a t ions  i n  f i s h  capturabil i ty ,  

j u s t  before the f i sh ing  operation 

Pond and experimental design ' -- 
The pond o f  Nangoto i s  an ox-bow pond f i l l e d  each year  by the 

Shar i  r i v e r  during i t s  f looding period. I t  i s  .POO m long, .. 55 m wide 
and 1.8 m deep. 

The f ish community we studied was composed o f  t h i r t y  four species 
o f  mainly juveni les,  f o r  t h i s  reason we only used small meshes : 10 to  
30 mm meshbar. 

Each ne t  was.25 m long and 2.8 m high with a hanging c o e f f i c i e n t  
o f  50x. I- 

The g i l l - n e t s  hung from the  water surface t o  the bottom of the 
pond and were set i n  the same manner for the 30 successive nights 
f i sh ing .  They were put  out a t  5 p.m. and taken i n  a t  6 a.m. 

I n  the context o f  t h i s  experimentation on f i s h  cap tu rab i l i t y  with 
a constant f i sh ing  strategy ( c a l l e d  "e f f i c i ency " )  i t  would be more 
prec i se  to  speak .about f i s h  " vu lne rab i l i t y "  which i s  a component o f  
capturabi 1 i ty. - _  - 

capturabi 1 i ty 
I .  

in teract ions  
except fisherman sk i l f u lness )  

e f f i c i ency  ( f i s h i n g  s t ra tegy )  I 

accessi b i  1 i ty (presence 

vu1 nerabi 1 i ty ( avoi dance 

on f i sh ing  grounds) 

and escaping p o s s i b i l i t i e s )  
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Resui t s  : 

First we w i l l  present the i n t e r spec i f i c  va r i a t ion  i n  f i s h  captu- 
r a b i l i t y  a f t e r  the to t a l  catches during the 30 nights.  Then we w i l l  
present the d i f f e r en t  patterns f o r  d a i l y  capturab i l i t y  during the 
f i sh ing  period. 

* Total catches -- from the g i l l - n e t  gang --- f o r  the 30 nights f i sh ing  per iod 

This i s  a tab le  o f  species ordered following decreasing captura- 
b i l i t y  which i s  represented by the histograms. Capturab i l i ty  i s  expres- 
sed as the percentage o f  the catches ( C )  during the 30 n ights  f i sh ing  
per iod versus the i n i t i a l  number o f  fishes i n  the pond (N). 

You can see t h a t  t o t a l  catches range from less than 1% o f .  the 
T i l ap i a  stock t o  more than 70% f o r  the ichthyophagous stocks o f  Lates  
or  Ichthyborus. 

General ly the ichthyophagous species - indicated wi th  a s t a r  on 
t h i s  t ab l e  - - a r e  the most vulnerable species to  the g i l l - n e t  gang 
whatever t h e i r  d i e l  rythm or ecology. 

The hanging coe f f i c i en t  (50%) i s  more adapted t o  slender. species 
than t o  species l a t e r a l l y  compressed l i k e  Citharinus or  T i l ap ia .  E f fec-  
t i v e l y  these l a s t  species and espec i a l l y  T i l ap ia  are  not  very vulnera- 
b l e  t o  g i l l -ne t s .  

i n  non-predatory species wi th  s im i l a r  s lender morpholo- 
gy, there  may be a l a rge  range i n  capturab i l i t y  as  you can see i n  
comparing A l  estes nurse and A l  estes den tex. 

Within the genus Synodontis, the  capturab i l i t y  v a r i e s  within a 
range 3.8 to  9.5% without a c l e a r  re la t ionsh ip  t o  the species beha- 
viour - t ha t  - -- i s  t o  say benthic o r  pe lag i c  behaviour - or  t o  the diel : 
a c t i v i t y .  t 

The two Synodontis species s i tua ted  a t  the bottom o f  the t ab l e  
have a cap tu rab i l i t y  h a l f  o f  t h e i r  pe lag i c  or  benthic homologous spe- 
cies s i tua ted  higher i n  the table.  

F ish ing essen t i a l l y  during the n igh t  period with a passive gear 
whose catches depends on f i s h  a c t i v i t y  l e d  us to  expect a s t ra ight fo r-  
ward d i f ference  between day and n ight  species. I t  i s  not c l e a r  cut. 
Except the ichthyophagous species which a re  mainly crepusclar or noc- 
turnal,  the diurnal o r  nocturnal non ichthyophagous species - respect i-  
ve l y  yel low and blue coloured i n  the t ab l e  - spread along a l l  the same 
range o f  capturab i l i t y .  in-sp i te  o f  a more 
nocturnal behaviour H. membranaceus presented a weaker cap tu rab i l i t y  
than Brachysynodontis batensoda which i s  crepuscular. 

We have j u s t  seen that  the predatory regime i s  a major characte- 

However, 

. -  

I n  the case of Synodontis, 

// 
I 

r i s t i c  i n  the degree o f  capturab i l i t y  i n  the d i f fe ren t  species o f  the I I  

fish community. I t  i s  evident tha t  g i l l -ne t t ed  fishes a t t r a c t  predators 
; conversely the preying act ion o f  predators might encourage the cap- i 

I 

1 

t u re  o f  prey species. 
I n  our experimentation the e l iminat ion o f  a high proportion o f  

ichthyophagous predators (50% w i th in  8 days i n  Ichthybor'us) might 

t I  
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induce The prey species 
becoming l e s s  disturbed might become more carefu l  t o  avoid g i l l -ne t s .  

Species re la t ionsh ips  c e r t a i n l y  p lay  a major r o l e  i n  the i r  captu- 
r a b i l i t y  w i th  g i l4-nets .  And the probab i l i t y  o f  catching species X i n  a 
f i s h  communitj might not be necesser i l y  the same as i n  the case of  
another f i s h  community with a d i f f e r e n t  species composi t ion .  

an important reduction i n  the preying e f f o r t .  

We w i l l  see now the d i f f e r en t  patterns o f  d a i l y  capturab i l i t y  
during the 30 n ights  f i sh ing period. Unfortunately the e f f e c t  o f  the 
change i n  the community s t ructure  cannot be dissociated from the f i shes  
experience o f  avoiding g i l l -ne t s .  

* Patterns -- o f  d a i l y  capturadi l'i ty ' 

The fishes experience f o r  g i l l - n e t  avoidance i s  ce r t a in l y  i n f l u-  
e n t i a l  i n  such an experiment i n  a confined area submitted t o  a cons- 
t an t  and r e l a t i v e l y  in tens ive  f i sh ing  e f fo r t  during 30 successive 
nights.  

I n  predatory species the cap tu rab i l i t y  i s  very high on the f irst 
n ight  (more than 10%). Then chronological ly two d i f fe rent  patterns 
emerge : 
- I n  Lates, the cap tu rab i l i t y  remained r e l a t i v e l y  constant from the 
second n ight  onward . 
- The cap tu rab i l i t y  decreas'ed both i n  Ichthyborus and Sch i lbe  but more 
straightforwardly i? Schi lbe  (from 10% t o  less-than 1% within, 5.sdays). 

I n  non-predatoy species which were less vulnerable t o  g i l l -ne ts ,  
the evolution o f  c ap tu rab i l i t y  has no straightforward tendency. . 
- There i s  a decrease i n  Alestes nurse and Alestes baremoze during the 
f i r s t  nights. 
- but i n  Citharinus c i tharus  and Synodontis s cha l l  there i s  no tendency 
o f  decreasing cap tu rab i l i t y  and there i s  espec ia l l y  an 'absence o f  ' 

- I n  Labeo senegalensis there a re  two peaks which are associated with a 
h a l f  lunar period. I n  other sampling programs we have noted that  c. 

'senegalensis i s  a species whose a c t i v i t y  i s  r e l a t e d  t o  moon phases. 
- F i n a l l y  we note  the o r ig ina l  case o f  Brachysynodontis batensoda with 
i t s  s l i g h t  tendency f o r  increasing capturab i l  i ty . 

. . , _  I . . _ . I I  . 8 . ,  

- - ,  

higher cap tu rab i l i t y  i n  the f i rst  night.  
1' 

I 
/ 

. 
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Conclusion 

I n  conclusion we emphasize the magnitude o f  va r i a t ion  i n  f i s h  
capturabi l  i t y  with a g i  11 -net gang. 

The i n t e i s p e c i f i c  va r i a t ion  could l ead  t o  la rge  b i a s e s . i n  estima- 
t i o n  o f  community s t ructure  with an overestimation o f  predators. 

A t  the i n t r a spec i f i c  l e ve l ,  with the change i n  community struc- 
tu re  and/or development o f  f i s h  experience, the induced va r i a t ion  of 
capturab i l i t y  could lead to  non comparable CPUE i n  space or  time. We 
note too the inadequate method o f  De Lury when using g i l l -ne t s .  

F i n a l l y ,  i t  i s  in te res t ing  to  note that  f i s h  cap tu rab i l i t y  w i th  
g i l l - n e t s  olriginates i n  fac tors  of d i f f e r en t  nature and l e v e l  o f  in te-  
grat ion, p i c-  
ture .  

F i sh  capturab i l i t y  depends on f i s h  morphology which i s  an i n d i v i -  
dual and mechanistic aspect. I t  depends on behaviour in tegrated i n  l i f e  
h i s to ry  and a t  the populational l e v e l .  And l a s t l y  i t  depends on i n t e r-  
act ions o f  d i f ferent  species integrated behaviour i n  the community 
s t ructure .  

. . I  

whose in te rac t ion  g ives  r ise t o  an overa l l  very complex 

~ - 

BENECH Vincent and V I D Y  Guy 
ORSTOM, 24 rue Bayard, 75008 Pa r i s  
France 

- 

INTER- AND INTRA-SPECIFIC VARIATIONS I N  F ISH CAPTURABILITY 
WITH A GILL-NET GANG 

An invest igat ion about multispecies sampling with a g i l l -  
net  gang - was conducted i n  a t rop ica l  ox-bow pond (Chari 
R iver ,  Chad) populated mainly wi th  juven i les .  After 30 
nights f i sh ing  wi th  12 g i l l - n e t s  (10 to  30 mm meshbar), 
the pond was poisoned t o  eva lua te- to ta l  stock o f  each 
species. Total catches by gi l l-n'ets ranged from 1% of the 
"T i l ap ia "  stock t o  more than 70% o f  the ichthyophagous 
stocks (Lates,  Ichthyborus) . The Synodontis catch va r i ed  
wi th in  a range from 3.8% t o  9.5% without a c l e a r  r e l a t i o n  
to  the species behaviour ( i . e .  benthic, pe lag i c )  o r  t o  
d i e l  a c t i v i t y .  There were f i v e  patterns f o r  d a i l y  captu- 
r a b i l i t y  during the f i sh ing  period : a )  rap id l y  decreasing 
wi th in  5-10 days, b )  stable,  c )  slowly increasing, d) 
changes without any apparent trends and e )  peacks co i  nc i  - 
ding with moon phases. Rapidly decreasing cap tu rab i l i t y  
( a )  could depend on f i s h  experience t o  avoid g i l l -ne t s .  
The difference between patterns might or ig inate  i n  species 
in teract ion,  which i n  turn implies a re la t ionsh ip  between 
species capturab i l i t y  and the f i s h  community s t ruc ture . .  

... 
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SPECIES C N C / N  
( i n  %) 

-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -€- - - - - - -~- - - - - - -  
*Lates n í lo t ' i cus  553 643 86.0 
*Ichthyborus besse 677 948 71.4 
"Gymnarchus n i l o t i c u s  5 9 55.6 
*Polypterus end l i cher i  36 70 51.4 

*Schi 1 be mystus 205 496 41.3 
*Hydrocynus f o r s k a l i i  24 . 82 29.3 

Petrocephal us spp. 107 . 367 29.0 
*Mal apterurus e l e c t r i cus  6 22 27.3 

D i  s t i chodus ros  t r a  tus 89 362 24.6 
"Polypterus senega1 us 86 380 22.6. 
*Bag rus bay ad 55 247 22.3 

Synodontis eupterus 55. 298 18.5 
Labeo senegalensis 587 3511 16.1 
Alestes nurse 311 2680 11.6 

53 '486 10.9 *C1 a r i  as, spp. 
Synodontis s cha l l  

19 212 9.0 
46 5 75 8. O 

*Hydrocynus b rev i s  - 

2 27 "'-.-7.4 
Marcusenius spp. 
Heterobranchus spp. 
Brach sy sy n o don t i s bat  en sod a 7.2 
Alestes macrolepidotus 22 335 6.6 
Synod on ti s c 1 a r  i as 13 228 5.7 
Auchenogl ani s spp. - 18 334 5 :4 

Citharinus spp. 345 136 4.8 C 
Synodonti s n i g r i  t a  153 366 4.5 
Alestes baremoze 759 16-721 4.5 1 

€ 

"Polypterus , b i c h i r  I I 5 12 41.7 i 0 

Labeo coubie 19 ' 90 21.1 

213 2245 9.5 . .  

- ._ 

155 2161 

'5.2 
. Hyperopi sus bebe . 5 96 5.2 ' 3  

Chrysichthys auratus 9 174 

Mormyrus rume 5 131 3.8 
Hemisynodontis membranaceus 
Alestes dentex 43 3047 ' I 1.4 
T i l ap i a  spp. 12 2795 0.4 

78 2041 3.8 - _  

Variations i n  f i s h  capturab i l i t y  w i th  the  g i l l - n e t  gang a f t e r  the 
catches during a 30 night  f i sh ing  period. 

8 I c . h C h y o ~ h ~ g o ~ i  S P ~ ~ C S  1 

i 
I 

/ 
. .  
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GILL-N ET 'CHARACTERISTICS 
HANGING COEFFICIENT 

\ 

, 
'25m . 

h 

.. . 

b 

Meshbar 

13400 m/kg 10 11 12 13 14 mm I .  
8 

. a  

-9 .: Twine 10000 m/kg i 15 16 '18 ,20 mm 

I 6660 m/kg 22 25 30 mm 43% I I  

- 

* ' > I  t il) r 

i 

I 



Interspecific variation in .fish capturability 
. .  

. 'SPECIES 

*Lates niloticus 
*Ichthyborus 'Desse 
*Gymnarchus niloticus 
*Polypterus endlicheri 
*Polypterus bichir 
*Schilbe mystus 
*Hydrocynus forskal i i 
Petrocephalus spp. 

*Malapterurus electricus 
Distichodus rostratus 
*Polypterus senegalus 
*6agrus bayad 
Labeo coubie 
Synodontis eupterus . 
Labeo senegalensis 
Alestes .nurse 

Synodontis schall 

Marcusenius spp. 
Heterobranchus spp. 
Erachsysynodontis batensoda 
Al estes macro1 epi dotus 
Synodontis clarias 
Auchenoglanis spp. 
Chrysichthys auratus 
Hyperopisus bebe 
Ci thari nus spp. 
Synodontis nigrita . 
Alestes baremoze ' 

Mormyrus rume 
Hemisynodontis membranaceus 

Tilapia spp. 

Y 

*Clarias spp. 

*Hydrocynus brevis . . 

. Alestes dentex P 

'. . .  

- 
C 

553 
677 

5 
36 
5 

205 
24 

107 
6 

' 86 
55 
19 
55 

311 
53 

213 
19 
46 
2 

155 
22 
13 
i a  

' 9, 
5. 

345 
153 
759 

5 
76 
43 
12 

a9 

587 

N 

643 
948 

9 
70 
12 

496 

367 
22 

362 

247 
90 

298 
351 1 
2680 
486 

2245 
212 
575 
27 

2161 
335 

334 
174 
96 

7136 
,336 6 
16721 

.I31 
2041 
3047 
2795 

a2 

380 

228 

0 :  

_ -  - .  

LATES ( I c h t h y o p h a g o u s )  

c : C a t c h e s  with  t h e  g i l l -net  g a n g  during t h e  30 n i g h t s  f i sh ing  p e r l o d  

'IV Initial number o f  f i s h e s  in t h e  p o n d  . 

(Non Ichthyophagous )  TILAPIA 
. .  



Ilntesspecific variation in f i sk  capfurability - 

. 
' 'SPECIES 

*Lates niloti,crls 
* I c h t h y b or u s 'be s se  
*Gymarchus n i lo t i cus  
*Polypterus endl icher i  
*Polyp t e r  us b i  c h i r 
"Schilbe mystus : 

*Hydrocynus forskal i i 
Petrocephal us s p p .  

*Malapterurus e l ec t r i cus  
Disti chodus ros t r a tus  

*Polypterus senega1 us 
*Bagrus bayad 

Labeo coabie 
Synodontis eupterus 
Labeo senegalensis 
Al e s t e s  nurse 

*C1 a r i  as  s p p .  
Synodontis scha l l  

"Hydrocynus brevis . 
Marcusenius spp .  
Heterobranchus s p p .  
Brachsysynodontis batensoda 
Alestes macrolepidotus 
Synodontis c l a r i a s  
Auchenogl ani s spa,. 

.. Chrysichthys auratus 
Hyperbpisus bebe 
Cítharinus s p p .  
Synodontis n i g r i t a  
Alestes baremoze 
Mormyrus rume 
Hemisynodontis membranaceus 
Alestes dentex 
Ti lapia  spp. 

C 

- 
553 
677 

5 
36 
5 

205 
24 

107 
6 

89 
86 
55 
19 
55 

587 
311 
53 

213 
19 
46 
2 

155 
22 
13 
18 
9 
5 

345 
153 
759 

5 
78 
43 
12 

.. 

N 

643 
948 

9 
70 
12 

496 
82 

367 
22 

362 
380 
247 

90 
2 98 

351 1 
2680 
486 

2245 
212 
575 
27 

2161 
335 
228 
334 
174 

96 
7136 
.3366 

16721 
.131 
2041 
3047 
2795 

C / N CAPTURABILITY 
( i n  % )  0 io .. - 

50 

29. O 
$27.3 

24.6 
Q22.6 

21.1 
e22.3 

18.5 
16.1 
11.6 

9.5 

8.0 
7.4 
7.2 
6.6 
5.7 
5.4 
5.2 
5.2 
4.8 
4.5 
4.5 
3.8 

$10.9 

gj 9.0 

.- 

-j+ ICHTHYOPHAGOUS SPECIES 

J 

... 

1 C  

'. . b 
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I n t er spec if i c -vari at i on -I in-fis h- capturability---------- 

' 'SPECIES 

*Lates n i l o t i c u s  , 

*Ichthyborus ' b e s e  
*Gymnarchus n i l o t i c u s  
*Polypterus end1 i c h e r i  
*Polypterus b i c h i r  
*Schi1 be mystus 
*Hydrocynus forskal  i i 

Petrocephalus spp. 
*Malapterurus e l e c t r i cus  
Distichodus ros t r a tus '  

*Polypterus senega1 us 
*Bagrus bayad 

Labeo coubie 
Synodontis eupterus 
Labeo senegalensis 
Alestes nurse 

*C1 a r i  as spp. 
Synodontis scha l l  

"Hydrocynus brev i s  ~ 

Marcusenius spp. 
Heterobranchus spp. 
Brachsysynodontis batensoda 
Alestes macrolepidotus 
Synodonti s c l  a r i  as 
Auchensglanis 'spp. 
Chrys i cht  hys auratus 
Hyper op i sus be be 
C i  tha r i  nus spp. 
Synodontis n i g r i t a  
Alestesa baremoze 
Mormyrus rume 
Hemisynodontis membranaceus 
Alestes dentex 
T i l ap i a  spp. 

! 

C 

553 
677 

5 
36 
5 

205 
24 

107 
6 

,89 
86 
55 
19 
55 

587 
311 
53 

213 
19 
46 
2 

155 
22 
13 
18 
9 
5 

345 
153 
759 

5 
78 
43 
12 

N 

643 
948 

. 9  
70 
12 

496 
82 

367 
22 

362 
380 
247 
90. 

2 98 
351 1 
2680 
'486 

2245 
212 
575 
27 

2161 
335 
228 
334 
174 
96 

7136 
,3366 

16721 
'131 
2041 
3047 
2795 

: / N I CAPTURABILITY I '  
(in % )  o 10 1 

.. . . 
3 100% 

I 
I 

. .  

S I  Mi LAR 

. .  I .  . 

n 

MORPHOLOGY 
- 



llnterspecific variation in f i sh  capturabili'ry . 

COMPARISON OF THE SYNODONTIS 

- 

. 
'S PE C I ES 

*Lates n i lo t icus  
*Ichthyborus 'Desse 
"Gymnarc hus -11 i 1 o t  i cus 
*Polypterus endlicheri  
*Polypterus b ich i r  
*Schi1 be mystus 
*Hydrocynus fo r ska l i i  

Petrocephal us spp. 
*Malapterurus e l e c t r i c u s  

Distichodus ros t r a tus  
- *Polypterus senega1 U.S. - - 

*Bag rus --bayad 
Labeo coubie 
Synodontj s -eupterus 

.___ 

' Labeo senegalensis 
. Alestes nurse 

Marcuseni us spp .  
Heterobranchus s p p .  
Brachsysynodontis batensoda 
Alestes macrolepidotus 
Synodonti s c l a r i  as 
Auchenogl ani s spp. 
Chrysichthys auratus .-  . 
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Interspecific variation in fish capfurability 
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