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Fortysix experiments were done with the electric seine in 
24 tanks with A. C. and interrupted A. C. The source of electrical 
energy was a 3 KW A. C. generator of water-cooled diesel 
engine. A control seining without applying electricity was conducted 
for every experiment with electric ''seine,. to have a comparison for 
the efficiency of electric "seine'• over control ones. Electric seine 
was found to have an increased catch over control seining both in 
numbers and in weight. Electric seine with two electrodes was found 
to have better effect over three electrodes. Benthic fishes like Cirrhina 
mrigala, Notopterus notopterus, Cyprinus carpio, Glassogobius giuris, 
Ophicephalus sp. and Mystus sp. were found to be more sensitive in 
electric "seine". Increased catch of small fishes like C. mriga/a, 
N. notopferus and Ophicephalus sp. has been observed in electrical 
"seine" in addition to larger ones. 

INTRODUCTION this respect has been made by Pratt (1951). 
Smith (1950) and Funk (1947). The 
present paper is limited to the use of 
alternating current of 50 cycles and inters 
rupted A/C with the help of a specially 
designed electrical "seine ... 

In order to increase the catch of 
benthic fishes per unit effort from a body 
of water various fishing gears have been 
devised and tried in different waters with 
different fish populations. In various 
approaches to the ptoblem, nets of differs 
ent types, traps and other fishing devices 
have been used. Each of these methods has 
its own limitation, sphere of usefulness 
and percentage of capture. In recent years 
attention has been given to the electrical 
methods of capturing fish with different 
types of current. Notable contribution in 
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MATERIALS AND METHODS 

Fortysix. experiments were conducted 
with electrical seine net in twentyfour 
tanks of Balasore and Cuttack districts of 
Orissa. The tanks were of different 
physico-chemical conditions and the cond~ 
uctivity of the water varied from 6000 to 
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19,000 ohms per c. c. of water. Experi­
ments were conducted with continuous 
A/C and interrupted A/C of different frequ· 
encies along with a control haul for each 
experiment in order to compare the effici· 
ency of electrical fishing method with the 
conventional one. 

The net used in these experiments 
consisted of a seine net framed with 1.5 em 
hemp rope, fitted with electrodes of flexible 
copper wire so as to charge the net during 
the operation. The length of the framed net 
varied from 60 to 150m with the variation 
of the width of the tank. The width of 
the framed net was 7.5m with mesh size of 
5 em in stretched condition. The webbing 
of the net was made of Terylene code 6. 
Lead sinkers of 250g each in weight were 
provided in the foot rope at an interval 
of 3m from each other. Round polythene 
floats were provided on head rope of the 
net at a distance of 2m from each other. 
The ground electrode ran along the bottom 
rope of the net leaving a gap of 1 m 
from each side of it and the top one was 
fitted in the same manner 5m below the 
head rope. 

The third electrode was fitted in 
between ground and top ones along the 
entire length of the net. (Fig 1 ). In 16 
experiments only two electrodes were used, 
in which, the ground one and the top one 

F.u~. 11.. 

were connected with neutral (negative) and 
the phase (positive) of 220V A/C respective­
ly. The source of electricity was a portable 
A/C generator of 3 KW capacity, run by 
5 H. P. Kirloskar water cooled diesel 
engine. It gave 220 Vat 1500 rpm. The 
generator was connected with a portable 
control . pane 1 consisting of volt-meter, 
ampere meter and fuses. 

During the experiment with three 
electrode system, the electrode at the top 
and the middle were connected with the 
phase while the neutral line was connected 
with the ground electrode. Round flex· 
ible copper wire of 23/.0076 was used as 
connecting cable. Electrodes of the net 
were connected with the generator through 
the control panel so that the voltage 
between the electrodes and amount of 
current drained can be recorded with the 
help of voltmeter and amperemeter. 
Interrupted A/C was produced with the 
help of a mechanical interrupter connected 
in between the generator and the co~trol 
panel. It produced frequencies of 2 per 
min. to 10 per min. with different periods 
of impulse and pause by the combination 
of different pinions of the gearing system. 

Each time before the operation of the 
net with electric charges, it was operated 
without the application of electric current 
to compare the efficiency of electrical 

Slwwi~ the Blectric&in-e with three 
&.;; two BleetroJ~. 
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nshing method with that of ordinary net. 
The catch of the control haul was then 
measured for size, number and weight 
specieswise after which the entire catch 
was released in the same tank to keep the 
population constant. As the current flows 
through the electrode it creates an electrical 
field vertically through the column of 
water in the vicinity of the net which 
moves from one end of the tank to the 
other as the net is dragged. Fishes got 
stunned on coming within the field and 
were collected in the net as it moved. The 
galvanonarcosis of the fish caused by the 
electrical field created by the electrodes of 
the seine net reduced the percentage of 
escape to the minimum. 

RESULTS AND DISCUSSION 

Effect of ifJree electrodes on electrical seine 

30 experiments were conducted with 
three electrodes. Control seine was operatQ 
ed in every experiment, in the same tank 
so as to judge the efficiency of electrical 
seine. Water temperature varied form 32°C 
to 36°C and resistance 8000 to 15,000 ohms 
per c. c. With continuous A/C of 50 
cycles, 4 experiments were conducted. 
An increased catch of 138% by numbers 
and 122% by weight over the control net 
was obtained in average of all the 4 tanks 
(Table 2). 

Four experiments were made with 
interrupted A/C of frequency 2 per min. 
The period of both impulse and pause was 
15 seconds each.' The catch was increased 
by 106% by weight and 71% in numbers 
in these four tanks (Table 2). With 
interrupted A/C of frequency 3 per min, 
9 experiments were conducted with 15 sec 
and 5 sec as period of impulse and pause 
respectively. Percentage of excess catch 
ranged from 120 by num hers & 67 by 
weight. By reversing the period of impulse 
and pause in the same frequency of inter~ 

ruption of 3 per min experiments were 
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repeated in two tanks which resulted in 
excess catch both by numbers and weight 
(Table 2). With the increased frequency 
of interruption of 4/min and with period 
of impulse and pause at 10 sec and 5 sec 
respectively the percentage of excess catch 
was 110 by numbers in 6 experiments. 
The increase in weight of catch was 126 
percent (Table 2). The precentage of 
excess catch was found to be 113 by 
numbers and 54 by weight when the 
electrical seining was done with interrupted 
AfC of 10/min. (Table 2), the period of 
impulse and pauss being 4 and 2 seconds 
respectively. 

EFFECT OF TWO ELECTRODES ON ELECTRICAL 

"SEINE" 

Sixteen experiments were conducted 
with two electrodes using continuous A/C 
and interruptedA/C of different frequencies. 
In four experiments, taken up with cona 
tinuous AfC, there was an excess catch of 
101% by numbers and 95% by weight over 
the catch in control net (Table 2). Five 
experiments were done with interrupted 
A/C of 2/min in which the periods of 
impulse and pause were 15 seconds each. 
In these experiments 233% of excess catch 
by numbers and 273% by weight were 
observed over the catch of control net 
(Table 2). Seven experiments were conq 
ducted with interrupted A/C of 4/min with 
period of impulse as 10 sec and pause as 
5 sec. In these experiments 85% of excess 
catch by numbers and 90% by weight were 
observed. 

EFFECT OF TYPE OF CURRENT 

Though the best result was obtained 
with interrupted A/C of frequency 2/min 
with 2 electrodes in respect of average% of 
excess catch in electrical net over control 
net both in number and in weight (Table 2) 
yet the% of excess catch in electrical net 
over control net was comparatively low in 
the interrupted A/C of same frequency 
when tried with three electrodes. But in 
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every case aa increased % of excess catch 
was observed in electrical net over control 
net both in numbers and in weight 
(Table 2). 

EFFECT OF ELECTRICAL SEINING ON 

VARIETIES 

(i) With continuous A!C 
A specieswise analysis of catch of 

electrical seining with both two and three 
electrodes over the control was don101 to 
obsecve the effect of electrical seining on 
different varieties. With continuous A/C 
and with three electrodes the% of average 
catch of C. cat/a, C. mrigala, L. rohita, and 
C. carpio was from 1.6 to 16.8 in control 
hauls, but in electrical fishing their % 
varied from 4 to 35.1 (Table 3). Similar 
effect was observed when the experiment· 
was conducted with two electrodes in 
which case these fishes represented 3. 5 to 
35.5% in control haul but 21.5 to 52 5% in 
electrical netting (Table 4). Effect on 
L. bata was slightly different from these 
species. Electrical netting made an average 
catch from 0.2 to 0.6% in respect of other 
species whereas the control netting failed 
to collect any of these species in 5 experim 
ments (Table 3). 

(ii) With interrupted A!C 

L. rohita, C. mrigala, N. notopterus and 
Ophicepha/us sp. formed the major catch 
in electrical 'seining' both with two 
electrodes and' three electrodes when inters 
rupted A.C. of frequency 2/min was used. 
Though the control haul failed to collect· 
species like N. nolopterus and Ophice­
phalus sp. yet 21.5% and 1.2% of total 
catch on average have been observed in 
respect of above species in electrical seining 
(Tables 3 & 4). With interrupted A/C of 
frequency 3/min the average total catch of 
C. mrigala, Ophicepha/us sp. C. carpio, 
G. giuris in electrical haul dominated over 
the control haul (Table 3). There was a 
tendency of an increased catch of C cat/a, · 
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L rohita, C mrigala, N notopterus and 
C carpio in electrical 'seining• with interm 
rupted A/C of frequency 4/min (Tables 
3 &4). Marked effect on Ophlcephalus 
sp., M. pancailus and M. cavasius was 
observed as electrical netting could collect 
these species and not the control one. 

Effect of Electrical seining on different size 
groups. 

Analysis of catch of 5 hauls with five 
different types of cm·rent using three. 
electrodes showed increased catch of 
smaller size groups of C mrigala, N noto­
pterus and Ophicephalus sp. in electrical 
seining irrespective of the nature of current 
(Table 5). Perhaps the fishes of smaller size 
groups which escape through the control 
seine net were caught by the electrical 
semmg. Similar results were observed 
with electrical seining with two electrodes 
(Tab.le 6) irrespective of the nature of 
current. 

EFFECT OF NUMBER OF ELECTRODES ON THE 

EFFICIENCY OF THE ELECTRIC SEINE, 

Of the nine electrical seining with two 
electrodes an increased catch of over 200% · 
was obtained in 5 experiments. But an 
excess catch of over 200% was observed in 
3 experiments only out of 15, in which 
electrical sein:ng was tried with three 
electro~es (Table I) which· gives an 
indication of the superiority of two 
electrodes over three. Though the sei'ne 
net can encircle a large population of the 
tank the % of escape by ordinary seine net 
is more than that of catch. The fishes 
generally escape by jumping and burro· 
wing through silt and weeds at the time of 
hauling of the seine net. As the electrical 
seine· is gradually hauled up the fish popu­
lation of the tanks exhibit the oscillotactic 
reaction and are finally narcotised as the 
net closes up to one side when the non­
electrical field between the side of the taniQ 
and the net is reducad to minimum. As 
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!)Oon as the fish enters into the electric 
.field near about the net, it is uarcotised 
reducing the % of escape 

Unlike the one used by Funk (1947) 
the electric seine used in the present ex peri~ 
ml!nts was of Terylene webbings .into 
which electrodes were fitted. The pmpose 
of using the webbings in electric seine was. 
to coJiect the narcotised fishes in the .. net 
instead of collecting them by dip nets as 
adopted· by Funk, ·a precedure which 
excludes the possibility of catching fish in 
deep water. Moreover the chances. of 
escapes after getting a little electric sh,ock 
were cfeduced as the net behind the electro­
des collets those fishes. The collection of 
fish with the help of dip net involves the 
service of other personnel, is time consu· 
rning and Jess effective in turbid waters. 
Burnet (1952) has observed a catcl1 of 26 
to 71% ofthc population by a single ~un 
wft~ impulse D/C. Pratt ( 19 51) on comM 
ranng the efficiency of D!C with A/C 
observed that out of the total marked fishes 
released in a stream barricaded by netson 
b~th sides~44.8% was recovered by D/C but 
With A/G the.cxtent of reeovory was only 
28.8%. He .further observed that tbe D/C 
unJt. gave better. results, particularly iu 
swift and turhid waters. Since tile present 
SFt.of experiments are limited to the u!le of 
A/C only comparative efficiency of A/C 
with that of D/C could not be made. 

Burnet (op. cit) obtained better effect 
with pulse modulated D/C than with con­
tinuous D/C. The impulsefrcquency used 
by him was as high a<; 20 cycles/sec, but 
the maximum impulse frequency used in 
the present experiments did not exceed 10 
cyclcsisec with period of 2 sec . pause 
which isjust sufficient for the fish to escape 
from the electric field. Similar results 
were obtained by Pratt (Op. cit.) who har~ 
vested 100% of brook trout, 80% rainbow 
trout and 20% brown trout which are of 
benthic habitat with AjC fish shocker. In 
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th(' present experiments, an increased catch 
of L rohita, C mrigala, N notopterus. C 
carpio1 G giuris, Ophicephalus sp. and 
Mystus sp. was observed in the electric 
seine as compared with the contl'ol seine 
irrespective of the nature of current. It 
may therefore be concluded that the bottom 
dweJling fishes are more t;usceptible. to the 
electric seine than the palagic ones. Eels 
were found to be more senstive than most 
of other species (Smith & Elson, 1950). 

Electric "seine" collected ati increased 
number of small sized long gear sun fish 
anq green sunfish in the uppet' Gasconde 
river (Funk, foe cit). Larger . sized fishes 
oscaped from the elect.rical field easily. In 
addition to larger fish gi'Oups, an increased 
catch of smaller size groups of C mrigala 
N notopterus and Ophicephalus sp. in the 
electrical seine revealed that the small 
sized fishes were affected by the electrical 
field and were caught which otherwise 
escaped through the control net 
(fables 5 & 6). 

CONCLUSION 

Increased catch both in numbers and 
weights h.ave been observed in electrical 
seine over the control one. Th.e. effect of 
electrical seining was due to the narcosis 
of fishes as they come to the proximity of 
the electrical Jic]d·reducing the% of escape 
of fishes to minimum. Continuous A/C 
seems to have better effect over intermpted 
A/C. In interrupted A/C fishes may 
possibly get better chances to escape 
during the period .of pause when the clectri· 
cal field from tbe electrical seine disappear. 
No significant effect has been observed 
with changes of frequency of interruption. 
Introduction of third electrode does not 
prove to be advantageous as the excess 
catch is more in electrical seine with two 
electl'odes bot.h in nos and in weight. 
Electrical seine in general increased the 
catch of all varieties of fishes over control 
seine except in case of Barbus sarana where 
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TABLE I DIMENSIONS AND CHARACTERISTICS OF THE TANKS WITH COMPARATIVE RESULTS OF 

ELECTRIC "SEINE" AND CONTROL "SEINE" 
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TABLE II PER.CENTAGE OF EXCESS CATCH OF ELECTR.ICAL NET OVER CONTROL NET 

IN DIFFERENT TYPES OF ,CURRb.NTS 
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TABLE III COMPARATIVE CATCH IN ELECTRICAL SEINE AND CONTROL SEINH 

IN RESPECT OF DIFFERENT VARIETIES 

Voltage-input-240 No. of electrodes-3 

AfC. continuous: % Interrupted AfC 2fmin Interrupted AtC: 3/ Interrupted A/C: 4/ 
Variety of fish of average catch of ~ of average catch of mia % of average min % of average 

5 experiments 5 experiments catch of 6 experi- catch of 8 experi-

Ordinary Electrical Ordinary Elecrt.ical Ordinary Electrical Ordinary Electrical 
Haul haul Haul haul Haul haul Haul haul 

C. cat/a 16.8 24.5 J.6 6.5 19.3 31.2 56.7 

C. mrigala 9 35.1 25 48.2 3.3 12.5 6.7 12 
L. 1ohita 13.6 32.8 3.1 6.6 
C. carpio 1.6 4 2 3.6 .7 4.2 
L. bata 1 1.6 8.2 15 7 11.2 
L. calbasu .5 1 6 2 5 1.2 
C. reba .3 
B. sarana .2 
G. giuris .6 3.2 18.8 .4 1.1 
H. tassilis .2 
0. punctatus .2 1.2 5.8 26.7 .1 
N. Notopterus 2.4 6.5 

TABLE IV COMPARATIVE CATCH IN ELECTRICAL SEINE AND CONT~OL SEINE IN 

RESPECT OF DlFFE!lENT VARIETIES 

Voltage-input-240 

Variety of fi'Jh 

C. cat/a 
L. rohita 
C. mriga/a 
L. bata 
L. calbasu 
N. notopterus 
0. punctatus 
M. pancaflus 
C. carpio 
M. cavasius 
B. sarana 

204 

A/0 continuous: % of 
average catch of 2 

experiments 

Ordinary Electrical 
haul haul 

14 23 
35.5 52 . .5 

3.5 21.5 
2 1.5 

1.5 

Interrupted A/C: 2/min. 
, % of average catch of 

4 experiments 

Ordinary Electrical 
haul haul 

1.5 
3.2 43 

5 17.5 

1.7 2.5 
21.5 

.7 13.7 

2.7 1.7 

No. of Electrodes-2 
Interrupted AJC: 4/min. 
% of average catch of 

7 experiments 

Ordinary 
haul 

25 
3.8 
5.9 

13.9 

.6 
6 

Electrical 
haul 

29.2 
6.6 

11.7 
20.9 

,9 

13 
1.4 

1.4 
10.7 14.7 

,9 
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TABLE V DIFFERENT CATCHES IN BOTH CONTROL AND ELECTRICAL 
SEINE WITH 3 ELECTRODES 

C. H: Control Haul E. H: Electrical Haul 
Size 4/min 3/rnin 2/min 10/rnin A. C. conti-

Species Range C.H. E.H. C. H. E.H. C.H. E.H. CH. E.H. nuous 
em CH E.H, 

l 11-15 1 1 
L. rohita 16-20 1 3 2 5 38 84 

21-25 3 1 6 8 8 1 1 21 38 l 16-20 3 20 4 25 
21-25 1 10 1 1 1 2 7 

C. mrigala j 26-30 1 6 2 3 5 
31-35 6 1 3 8 1 
36-40 1 1 1 1 4 2 

N. notopterus } 11-15 1 16 
16-20 1 9 2 4 

G. giuris 11-15 2 4 2 7 7 
6-10 1 

11-15 2 3 
Ophicepha/us sp. 16-20 17 1 

26-30 
31-35 1 

M. pancailus } 11-15 12 1 
16-20 6 ,_-

TABLE VI DIFFERENT CATCHES IN BOTH CONTROL AND ELECTRICAL SEINE 
WITH 2 ELECTRODES 

C. H: Control haul E. H: Electrical haul 

Species Size range 4/min 2/min A C continous 
em C. H. E. H. C. H. E. H. C. H. E,H. 

lll--15 L. rohifa 16-20 2 38 64 
21-22 6 21 26 

!16-20 
4 14 

21-25 2 7 
C. mrigala 26-30 

31-35 
36-40 7 16 3 12 

N. nolopterus } 11-15 16 27 
16-20 9 21 3 

!6-10 11-16 
Ophicephalus sp. 16-20 

26-30 1 
31~35 3 

M. pancai!us {11-15 3 
J 16-20 5 

C. Carpio 116-20 1 
j 21-25 18 

M. cavasius 11-15 3 
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more fishes were caught in control seine. 
Fishes like L calbasu, C reba, G giuris, 
H. foss/lis, C carpio, Ophicephalus sp, 
N notopterus, M cavasius and M. pancaifus 
could be caught in electrical seine, when 
control seine failed to catch them, which 
indicates that benthic fishes are more 
prone to electric shocks and exhibit galva­
nonarcosis earlier. Fishes of smaller size 
groups which otherwise escape through 
control seine were caught in electrical seine 
irrespective of nature of current, parti­
cularly in respect of C mrigala, N noto­
pterus, and Ophicephalus sp. 
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