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Fundamental Studies on the Fishing Efficiency
of Purse Seine

Elof Machten KATIANDAGHO* and Takehiko IMAI**

Abstract

Studies on the efficiency of purse seines were carried out in a water circulating
experimental tank in a static water condition using five simplified seine models of
different hang-in ratios. The results indicate that the seine with hang-in ratio
of 34 % sank the fastest and seines with 259 and 30 % of hang-in ratios had
sinking speeds nearly equal to each other. The final depth of the former seine
wall was 91 9 of the designed seine depth, while that for the later was 97 % and
100 %. From this data it is thought that a net with about a 30 %; hang-in ratio
is the most efficient for both fishing and also in terms of construction.

Model experiments on the two net designs of mackerel purse seines operating
in Indonesian waters revealed high sinking speed those are 53 % and 40 % of set-
ting time, after that time both model nets decreased the sinking speed. So it is
recommended to commence pursing because at this moment, the stretched seine wall
of model net A showed 72 % and model net B showed 86 % of seine depth. The
effects of various pursing speeds and pursing times on the purseline tension of two
model nets A and B showed a quadratic function. The purseline tension of model
net A was greater value than that of model net B, the reason might be caused by
the different design and size of the seine used in the experiment. The relationship
between pursing speed and the value of square root of the opening area of seine
bottom by initial opening area of seine bottom was a linear function. The opening
area of the seine bottom of model net B was faster closing than for model net A,
even though the purseline length of model net B was longer than of model net A.

Introduction

Indonesian waters have considerable resources of various species. There are
over one hundred species of fish and other marine organisms contributing to sea
fisheries production in Indonesian waters. These are grouped into four categories ;
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crustaceans (e.g., primarily shrimps); demersals (e.g., ponyfishes, groupers, and
snappers) ; small pelagics (e. g, mackerels, scads. pomfrets, sardines, and anchovies) ;
and large pelagics (e. g., tunas); FAO (1980).

The commercial exploitation of pelagic species in Indonesia is mainly by purse
seines, beach seines, gill nets, lampara nets, raft-lift nets, trolling, and pole-and-
lines, all of which are operated by non-mechanized traditional crafts. Before purse
seine introduced extensively, the fishermen most familiar with lampara net in the
Bali Strait and in the Java Sea. However, the still have problems with lampara
gear that is, when the net has been hauled, fish can escape under of the leadline.
The purse seine came to be used extensively after 1973 to replace lampara net. The
government of Indonesia suspended trawl net to prevent demersal resources and
supported purse seine by low interest loan.

The catch from Indonesian waters has a good demand both domestically and
overseas. The perspective demand of fish for the Southeast Asian countries in 1980
was about 6.0-7.0 million metric tons, while in 1985 estimated to be 7.0-8.5 million
metric tons, UNAR (1978). Therefore, it is thought that the prospects for the Indo-
nesian pelagic fisheries are good. The application of the purse seine will also have
a good prospect. Despite the growing importance of purse seining, researchers have
made little attempt to improve the basic means of capture namely, the purse seine.
In this respect, purse seining lags far behind trawling, for which the techniques
and the designs of the gear have been throughly studied in many countries during
the last decade. Many studies have been made on the physical characteristics of
the purse seine to improve fishing efficiency which have been carried out by BEN
YAMI and GREEN (1968), GREEN (1964), HAMRE (1963), lITAKA (1965), INOUE (1961),
KONAGAYA (1966), (1971), McCNELLY (1961), and NOMURA et al (1967a), (1967b).
To obtain some fundamental information on the physical characteristics and gear
efficiencies of Indonesian mackerel purse seines, the authors carried out a series of
experiments in the water circulaling experimental tank on the static water condition.

Materials and Method

Five simplified seine models are used in the first phase of this experiment carried
out in a static water condition, in the circulating experimental tank. Each seine
had 3.00 m of corkline length and 0.81 m of net depth. The hang-in ratio of them
was determined to be 30 % E,, 34 % Es, 40 % E,, and 50 % E; from the mackerel
purse seine, which are commonly used in the Indonesian coastal waters. While the
25 % hang-in ratio for E; was determined from the average value of the Japanese
makerel purse seine. Each seine was constructed from a same netting materials,
that is made polyamide 210 denier 33 multi-filament yarn of netting twine with a
diameter of 0.41 mm and a stretched mesh sise of 20 mm using Weaver’s knot netting.
The main lines (corkline, first leadline, and gavels) are constructed from a netting
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twine of polyamide 210 denier 6 X 3 multi-filament with a diameter of 0.60 mm
except for the second leadline, which was of polyvinyl-alcohol 20’s 3 3 netting
twine and had a diameter of 1.01 mm.

Each seine models was rigged with 73 pieces of plastic floats with 28.5 g of
total buoyancy on the corkline and 100 pieces of thin lead plate with 13.0 g of total
under-water weight (including purse ring weight) on the leadline. The seine models

are showed in Figure | and Table 1. € Floats: 73 01150mm 285g  Corklines:
E = 30
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and the full-scale, were ascertained to be as e = om
follows (TAuTI, 1934): 0 50cm

(1) Ratio of reducing scale A/A1"= A Figure 1. Construction diagram
(2) Ratio of twine diameter and that of on the simplified five model
mesh size nets with different hang-in
By D=L }/E" ratio. ¢{): meshes, E; to Es:

(3) Ratio of rope diameter model nets, E’:hang-in ratio.

Dy/Dy"= [ (AN V(0" —1) /(P —1)

(4) Ratio of buoyancy and sinker and that of the force acting on the net
Fe /R = F/F"= (A (VY V)2
(5) Time required to attain a corresponding stage of fishing operation of the
purse seines
/1" =(a/A"//(D’/D”) (P1—1)/(Or"—1)

Model net A was a type of tapered seine constructed of two wings, two shoulders,
and a bunt was located at middle of the seine; model net B was a type of rectan-
gular seine with a bunt located at the end of its. Those two models are showed
in Figures 2 and 3. Both of the model nets had a corkline length of 3.00m and
the depth of model net A was 0.81 m and that of model net B was 0.44 m. The
principal dimensions of both model nets are tabulated in Tables 2 and 3. The
ratio of reduced-scale model and the full-scale net of the mackerel purse seine is
provided in Table 4.

In order to observe the sinking speed and sinking depth of the five seine




















































