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ABSTRACT
Purse seining is one of the important fishing methods for pelagic fishery resources. The results of investigations on mechanised 
purse seine operations during late 1990s off central Kerala are presented in this paper along with recent technological 
changes in the sector. Since its introduction in commercial fisheries, several changes and improvements have taken place 
in the design and operation of purse seines. The dimensions of the gear which was about 320x28 m during early 1970s, 
increased to 823x73 m during late 1990s and further to 1200x100 m towards 2015. Mesh sizes used in the main body of the 
seine which were 12-13 mm during the early days of introduction of the gear, increased to 20-46 mm in recent years. There 
was an upward shift in vessel sizes which reached up to 22 m LOA in recent years, with a significant escalation in installed 
engine horsepower to 285-510 hp. Mechanised purse seine vessels started using fish finding equipment, navigational and 
communication facilities like Echosounder, global positioning system (GPS) and very high frequency (VHF) radio, in 
recent years. The role of technological skill of skipper and crew are very important in ensuring the success of purse seining 
operation and there is a need for technological facilitation in terms of the use of fish finding equipments like sonar, potential 
fishing zone (PFZ) information based on satellite based remote sensing, possible use of fish aggregating devices and adoption 
of gear handling equipment such as power blocks. 
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Purse seining is one of the capital and labour intensive 
fishing practices used for bulk catching of pelagic fishery 
resources. Purse seining experiments were conducted 
in India by the erstwhile Indo-Norwegian Project (INP) 
as early as 1954 (Oommen, 1989) and operations in the 
commercial small-scale mechanised sector started in 
1974, with the technical assistance of INP (Mukundan 
and Hakkim, 1980). In 2012, about 60 mechanised purse 
seiners were operating from Kerala (CMFRI, 2012), most 
of them  based at Cochin Fisheries Harbour. The fishing 
season is from September to May and there is a three month 
ban on purse seine operation starting from June to August. 
The main landings include Indian oilsardine (Sardinella 
longiceps), Indian mackerel (Rastrelliger kanagurta), 
tunas, carangids, pomfrets, horse mackerel, barracudas, 
seerfishes and other pelagic species. The success of purse 
seine operation depends on conditions prevailing during the 
periods of setting and hauling such as the direction of wind 
and water currents, speed of encircling, shoal characteristics 
and knowledge of fish behaviour. In this paper, results of 
investigations on mechanised purse seiners which were in 
operation during 1990s off Cochin are presented, along with 
recent structural and operational changes and emerging 
technological requirements in the sector.

The data regarding total number of purse seiners 
operating off  Cochin, central Kerala were collected from 
the records of Cochin Fisheries Harbour authorities. 
Details of fishing craft and gear were collected by direct 
enquiry and discussion with fishermen and boat owners, 
using structured questionnaires and operational details 
were collected at an interval of 10 days from January 
to December 1997. Purse seiners were classified into 
four different length classes based on the length overall 
(LOA) viz., 14.02-15.24, 15.25-16.76, 16.76-18.29 and 
18.30-19.81 m and 20% of purse seiners from the different 
length classes were drawn randomly, for the study. 

Information on recent changes in purse seine vessels, 
gear, engine and operation were collected from fishermen 
and net makers during a survey conducted from March 
2008 to May 2015, at Cochin and Munambam. Secondary 
data were collected by interaction with fishermen as a 
part of regular fishermen training programmes conducted 
by Central Institute of Fisheries Nautical and 
Engineering Training (2008-2015) and also from state 
departments, fishermen cooperative societies and log 
books maintained onboard fishing vessels and from recent 
studies (Boopendranath, 2000; Meenakumari et al., 2010; 
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Renju et al., 2014; Edwin et al., 2014 a,b; Pravin and 
Meenakumari, 2016). 

Purse seiners operated along the Cochin waters 
during the period 1997-98, were of wooden or steel 
construction having LOA ranging from 14.02 to 19.81 m 
with installed engine power from 90 to 160 hp, which 
constituted 83% of the total fleet. Purse seine vessels 
used wooden skiffs during encircling operations with LOA 
ranging from 3.05 to 3.66 m. Purse seines were operated 
from Cochin throughout the year, barring three months 
from June to August, during which period their operations 
have been banned under provisions of Kerala Marine 
Fisheries Regulation Act 1980.

During late 1990s, the dimensions of purse seine 
gear used ranged from 600x50 to 750x65 m and the 
mesh size varied from 18 to 30 mm, depending on the 
target species. Main body of the netting was fabricated 
with polyamide (PA) 210d/1/2 and bunt area with PA 
210d/2/3. The selvedges were made of polyethylene (PE) 
netting with 28 mm mesh size. Head rope of 12 mm dia 
polypropylene (PP) ropes and foot rope of PE having 
slightly less diameter than head rope (10 mm) were in 
use. Design details of a typical purse seine gear of 750 m 
hung length operated off Cochin during 1990s, are given 
in the Fig. 1.

Modern equipment such as net haulers and acoustic 
fish detection equipment were not used in the small-scale 
mechanised purse seiners, during this period. The crew 
onboard included serang, engine driver, crew member 
responsible for the detection of fish shoals and for giving 
guidance on the direction of approach and timing of 
the encircling operation, cook and sufficient number of 
deckhands. 
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Fig. 1. Design details of a purse seine of (750 m hung length) 
operated off Cochin, during 1990s

The number of trips made by various length classes 
of purse seiners ranged from 8 to 24 trips per month 
(Fig. 2). The total running time of engine is taken as 
the sum of cruising time, searching time and fishing 
time. The running time of engine in purse seiners varied 
on an average from 75 to 280 h per month among the 
selected length classes (Fig. 3). The time taken to reach 
the prospective fishing ground varied with the season 
and the monthly average cruising time expended by 
different length classes of purse seiners ranged from 
12 to 140 h (Fig. 4).

Once the vessel reaches the prospective fishing 
ground, it starts searching for a shoal of right size of 
targeted species for encircling and the average search 
time on a trip varied from 2 to 5.5 h. The average month-
wise search time among the purse seiners varied from 
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Fig. 2.	 Month-wise average number of trips made by different 
length classes of purse seiners during January to 
December 1997
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30 to 150 h (Fig. 5). The search time was low during the 
immediate post and pre-monsoon months, due to relative 
abundance of shoals. The detection of shoal was done 
by the fishermen with their traditional knowledge and 
experience. The hydro-acoustic devices such as sonar 
were not popular among purse seine fishers during 1990s.

Even though purse seining is highly efficient, the 
frequency of success depends on the encounter of fishable 
shoals (Misund, 1989). Information on position and extent 
of fish concentrations, average size of shoal and depth 
and general movement of schools are vital for achieving 
efficiency in purse seine operations (Pravin, 2009). The 
shooting operations will commence only if the size of 
the shoal and species justify the economy of operation. 
Purse seining is usually conducted when the concentration 
of a shoal is approximately between the densities of 
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Fig. 4.	 Month-wise mean cruising time in different length 
classes of purse seiners

0.5-5.0 kg m-3 (Fridman, 1986). Actual fishing time is the 
time taken from setting to hauling the net onboard the 
vessel, after the successful encircling of the shoal. On an 
average, the fishing time for different months among purse 
seiners varied from 10 to 100 h (Fig. 6). It showed that 
probability of encountering the shoals were inconsistent 
as none of the seiners operated along Cochin coast 
were having fish finding devices onboard  during 1990s 
(Shibu, 1999). The actual fishing time was only about 
24 to 33% of the total running time of engine in purse 
seiners among different length classes and considerable 
running time has been spent for searching and cruising. 
The least percentage of fishing time to total running time 
of engine was observed in smaller length class of purse 
seiners (14.02-15.24 m LOA). The fishing time formed 
33% of total running time of engine among larger vessels 
of 18.30-19.81 m LOA, probably due to greater time 
requirements for handling the large gear.
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of purse seiners

The study conducted during late 1990s, indicated 
that considerable amount of time has been spent for 
detection of shoal due to the lack of any fish finding 
equipment onboard, which in turn resulted in wastage of 
fuel. Significant improvements in operational efficiency 
could be possible through adoption of suitable measures 
like installation of sonar and use of potential fishing zone 
(PFZ) information in conjunction with global position 
system (GPS) and use of fish aggregating devices (FADs). 
The use of FAD for reducing the search time and thereby 
fuel consumption is popular in several purse seine 
fisheries (Ben-Yami, 1994; Ibrahim et al., 1994; Hameed 
and Boopendranath, 2000;  Pravin, 2009). High cost of 
fish finding devices like sonar is a major challenge for 
small-scale mechanised purse seine operators, hindering 
its adoption. 
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Purse seine fishing was first introduced in India, off 
Quilon in 1954 (Mukundan and Hakkim, 1980) and off 
Goa during 1957-58 (Sadanandan et al., 1975). Intensive 
and systematic purse seining was experimentally started 
as part of the Indo-Norwegian Project (INP) for exploiting 
pelagic fishery resources from the southern coast of India 
(Menon, 1970).  The purse seines which measured 320 m 
in length and 20-28 m in hung depth, were operated from 
11 m LOA vessels. The gear was made up of polyamide 
knotless webbing, with a thick twined bunt at one end. The 
head rope and foot rope were made of polyethylene ropes 
of 320 m and 330 m in length, respectively and the purse 
line was about 500 m in length (Balan, 1973). 

Purse seine fishing operations started in Cochin 
area during the latter half of 1979 with about 10 units, 
which increased to about 40 and 60 in 1980 and 1981, 
respectively. Large fleets of purse seiners, constituting 
about 200 vessels in Karnataka and 60 vessels in Kerala 
in a matter of 2-3 years have created considerable 
management issues (Silas et al., 1980). During the 
period 1980-81, the fishing vessels used for purse seine 
operation were of 13 m LOA and gear used were of 
500-600 m in length and 50-60 m in hung depth and mesh 
sizes in the main body ranged from 13 to 20 mm (Jacob, 
1982). ICAR-Central Institute of Fisheries Technology 
(ICAR-CIFT), Cochin designed and developed a 
mini-purse seine (ring seine) with an overall dimension 
of 250x33 m, fabricated with knotless netting of 18 mm 
mesh size, during 1982-83, for operation from traditional 
motorised craft (thangu vallom) (Panicker et al., 1985). 
Recent developments in purse seine fisheries in India have 
been discussed by Pravin (2009), Meenakumari et al. 
(2010), Gopal and Edwin (2013), Edwin et al. (2014a,b) 
and Pravin and Meenakumari (2016). Introduction of large 
mesh purse seine, in order to reduce catch of juveniles and 
also to target large pelagic fishes and introduction of power 
block which makes the hauling of the net with minimum 
man-power, facilitated by ICAR-CIFT were significant 
developments in recent times.

During the early years of introduction of purse 
seining, the vessel sizes ranged from 12 to 13 m LOA 
(Balan, 1973; Mukundan et al., 1980; Mukundan and 
Hakkim, 1980).  During late 1990s, vessels up to 20 m LOA 
with engine power ranging up to 272 hp were introduced 
in the fleet (Shibu, 1999; Boopendranath, 2000). The 
structural changes in terms of size and installed engine 
power of purse seiners of Kerala in later years up to 2012 
have been discussed by Renju et al. (2014). The upper size 
limit of purse seiners reached 22 m LOA in recent times 
and the engine horsepower of the vessel escalated up to 
400-510 hp (Renju et al., 2014). The most significant 
change in the purse seiners operated off Cochin, is the 
upward trend in the engine horsepower, coinciding with 
increase in size of the purse seines deployed (Edwin et al., 
2014a,b; Renju et al., 2014). Edwin et al. (2014a) 
conducted a survey on mechanised craft and gears of 
marine fisheries of Kerala during the period 2012-13 and 
reported that the size of purse seiners ranged from 14 to 
23 m LOA and the installed engine power ranged from 
198 to 440 hp. Information gathered under the present 
study, from purse seine operators of Cochin and 
Munambam harbours, Kerala, during 2008-2015, showed 
that the vessel size ranged up to 22 m LOA and engine 
horsepower up to 510 hp. 

Since its introduction in Indian waters, several 
changes and improvements have taken place in the design 
and operation of purse seines. With the upward changes 
in the size and horsepower of the purse seine vessels, the 
dimensions of the gear have also increased as evident 
from Table 1 (Balan, 1973; Mukundan et al., 1980; 
Mukundan and Hakkim, 1980; Jacob et al., 1982; Shibu, 
1999; Boopendranath, 2000; Edwin et al., 2014a,b). The 
dimensions of the gear which was about 320x28 m during 
early 1970s, increased to 600x60 m during early 1980s, 
823x73 m during late 1990s and further to 1200x100 
m towards 2015. Mesh sizes used in the main body of 
the seine which was 12-13 mm during the early days of 
introduction of the gear, increased to 20-46 mm in recent 
years. A study has been conducted by Rao (2010) to 

A. V. Shibu et al.

Table 1. Changes in purse seine craft and gear in Indian fisheries, during 1968-2015
Period                        Dimensions Mesh size of the 

main body (mm)
LOA of the fishing 
craft (m)

Source

Head rope length (m) Depth (m)

1968 -1971 320 20-28 12-13 11.0 Balan (1973)
1980 400 55 - 13.2-15.0 Mukundan et al. (1980); 

Mukundan and Hakkim (1980)
1980 -1981 500-600 50-60 12-20 13.0 Jacob et al. (1982)
1997 750 60 20-22 14.0-20.0 Shibu (1999)
1997 -1998 768-823 65-73 22 13.7-19.8 Boopendranath (2000)
2012-2013 600-1200 60-100 18-46 14.0-23.0 Edwin et al. (2014a,b)
2008 -2015 700-1200 60-100 20-46 13.0-22.0 Present Study
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reduce the juvenile and sub-adult fish caches in the purse 
seine fishery. The change-over from the conventional 
20 to 45 mm mesh size  led to the landing of larger size 
classes of high value pelagic species (Meenakumari et al., 
2010).

Size of the vessel, installed engine power and 
dimensions of the gear increased over the years, which is 
obviously reflected in the fishing capacity. Excess fishing 
capacity will affect the sustainability of the fishery and 
hence  needs to be regulated. Baiju et al. (2012) and Baiju 
and Boopendranath (2014) have recommended the need 
for standardisation of vessel capacities and regulation of 
allowable engine power for different length classes of 
purse seiners with a limit up to 190 hp for vessels up to 
15 m LOA and 240 hp for vessels in the class of 
15-20 m LOA.  Lack of skill among fishermen to correlate 
the technical data from fish finding devices, PFZ 
information and fishery environmental data are other 
impediments to realise operational efficiency, which 
require intervention through capacity building and skill 
development programmes.  
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