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1.0 INTRODUCTION

The species fished by Norwegian purse seiners are herrin
(Clupea harengus), sprat (Clupea sprattus) , capelin (Mallctus
villosus), mackerel (Scomberxr scombrus), bluefin tuna (Thunnus

thynnus), coalfish (Gadus virens) and polar cod (Gadus saida).

The most important fisheries are, however, the herring fishery

e

which takes place along thé whole Norwegian_coast,.thevmackerel
fishery off the southern coast and the capelin fishery off the
north coast of Norway. The bulk of the purse selne catches has

so far been used for industrial purposes (i.e. reduction).

The purse seine has been used by‘the Norwegians since the very
beginnin&iof this century, but itvwas‘first after the last world
war, that the fishery developed on a large scale. In Fig.vl

are shown the yearly catches of herrlng, Canelln ‘and mackerel
caught by Norwegian selne:s_51nce 1945. The curves lﬂQlCatC that
the seiners have had two gobd periods, one culminating in 1956
and one WhichvSeems_to have culminéted in 1967. Inbetween these
periods is a'ooor one (1958—63);V1t is élso notea_thaﬁ ihe
catches bufo:e 1964 consisted of herrlng malnlj, whereas the

recent yield from the purse seiners also include con51dcraole

quantities of mackerel and capelin.

The increase in‘the yearly catches of herring during the first
period was dﬁe tp large investments in seiners eguipped with
nets operated from two dories. The natural basis for this
fishery was the Atlanto-Scandian hcrrlng stock exclusively.
This stock was very abundant during the period‘concerned cdle

to several rich yearclasses (Dragesund, 1970).




.0f herring from the North Sea during the autumnn of 1964. Tnese

'22% million N. kroner (Mietle 1969).

In the late 1950%'s, the strenggh of the At lanto*Cc ndian herring
stock was rpduced d“asLlcally due co failure in the recruitwent,
=nd the Norwegian purse seiners, loosing their only source for
exploifation; ran into a serious economic crisis. This was met
by various measureé of government loans and guaranties in order
+o convert the boats to other types bf fisheries, mostly trawl
and longlines. Some attempts to find hew fishing grounds IOX
the seinérs were also made but without success. This was in
short the situation for the large Norwégian purse éeine fleet
when thiéPuretic,p0wer plock became known to the Norweglan boat
owners.in the early 1960°s. In the beginﬁing the new device was
met with a somewhat sceptical'view, especially with regérd to

its application to the very large selners. But every doubt about

-

the suberlorlty of the new technique was overthrown when tae fire
boats equipped with the'new gear started.to land lafgc catches
fishing grounds which were new for Norwegian seiners soon proved
to be inhabited'by'hefring'and mackerel schools of high catcha-
bility to the new gear and purse seining bgcane agaln very pro-
fitable. By 1968, about 50 vessels were fitted for the new

seining technique, representing a new investment of at least

:

The aim of the present paper is to give an account of the tech-
nological background for the development and to describe the

present state of the XOrwcalan purse seining tech nigue. As & s

a

conclusion to the paper the authors have po ed to some recent

trends in the development which may be of importance for the

future prospects of the fisheries.




2. " HISTORICAL REVIEW.

AccordingAto Thor Iversen (1912), the purse seine technique was
introduced in Norwegian waters at the very‘beginning of this
century. The Norweglans learned the method from the Swedes,

who had used purse seines in the Bohusléan Ilsnerj since tne
early 1880%s. The nets were of the American one-dory type with
the.fiéh béq located at the one end. This system has later heen
uééd in various Norwegian coastal fisheries such as those for
juvenile herring, sprat, cod, coalfish, mackerel and tuna. The

e

n

boats were relatively small up to 8O feet long, with’/pilot hou
and engine_robm situaﬁed ip the stern. Most of the seiners
carried the net on the aft.deck, but a few boats operated their
netsALcom the deck in front of the wheelhouse. The nets varled
in size and construction according to thp type of fishery. Those
used for sprat and juvenile herring measured some 300 x 70 meters

whereas’the tuna nets could be up to 800 x 90 meters.

/

The deck arrangement and operation of the nets were similar for

(I

+he various fisheries. (Hamre 1963). The selners carried a seine
skiff, which was towed when searching for fish. Ushally the seine
was accompanied‘by a towing boat which main task was to keen the
séiner square with the shot net. When fishing_onisubmerged fish

-

schools the selners nade use of bas-boats from which the shooting

o

of the net was directed. The net was shot to starboard, oIfter

-

with Ffull speed. For hauling in the net the seiners used a

ong
roller with mechanical drive. Winch power was ubed for drying
up the fish strapping in the bunt webbing sectionally. The fish

were bralled aboard except for large fish (tuna), which were

hoisted in individually.
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The one-dory seiners took part in the various fisheries and only

changed the nets according to the fish they were searching Ifor.
/

At the end of the 1950%s Norway had some 450 such selners par-

ticipating in the various coastal fisheries. The introduction

ecet.

}._,J

of the power block became of great importance to this £

But the largest catching power of the purse seine fleet was,
however, constituted by the big seiners which were équipped

for the ﬁwo-dory purse seining system. This'system is also

of American origin and becameiknown to the Norwegian west coast
fishermen at the same time as the one-dory net was introduced
on the east coast. The first two-dory net was tried by the

west coast.steamer.“Bremnes” undef the herring fishery at

Iceland during the summer of 1899. The method proved to be

,very successful and purse seining for herring in Icelandic

waters during the summer became a very important fishery in
wnich fishermen from various countries participated (Iversen

1912). The Norwegian steamers eguipped for herring seining

gsoon started to- operate alsoc in Norweglan waters, first in

the winter nerrlng Ilshery on the west coast but later tﬂcl”

activities were expanded to flSﬂ juvenllb hc:rlnd and capelin

-

on the north coast. As stated previously, the fleet of two-dory

seiners grew rapidly in the early fifties, and Norway had about

300 such vessels when the power block was - introduced.

2.1 The power block.

i

Schmidt (1959) has described the development of the Puretig

%

cower block and Jakobsson (1964) how thlb new net hauling

Pty
device was adopted by the Icelandic herring seiners. Jakobhsson

-

states that low catches of helrlng since 1944 forced the Ice-




 andic fishermen to change from the two-dory, 18 man system, to

)

one boat system using only 10-11 men. At the time of the 1ntro-

auction of the power block most of the Icelandic seiners had

4]

lready changed to the one-dory system. according to Jakobsson,

+he main advantages of the power block system for the Icelandic

th

leet were: (a) saving of time and labour in operating the nets,
(p) enable the fishermen to handle larger and deeper nets, and
(c) made 1t possible to handle larger catches without the assis-—

tance of other crews.

The introduction of the powér block had the same effect for the
Norwegian small sized seiners which alréady were equipped with
ihé one-dory net. But for the big selners the new syétem led to
& complete change in the fishing tactics and 1t was these  large
boats whiéh best could utilize the advantages the new system had
to'oféer. The fleet of two-dory seiners were more over in a very.
serious economic'situatidn due to low catches obtained with the

the time

\
no other choilce but to try new fishing methods. These circumnm~

rraditional gear, and most of the boat owners had at

stances exaggerated the speed. at which the fleet was converting

to the new system.

The break through for the power plock in the Norweglan fleet came
, : e
as a result of the development 1in the Icelandic herring fishery. ~

in 1961 Norwegian fishermen went to Iceland to study the technigue
developed by Mr. Haraldur Agustsson in which the net could be

nandled from the upper boat deck aft of the wheelhouse (Jakobsson,

48]

1964) . This arrangement met the requirements oI the big seilner

O
th

for carrying the net, because they had no.ifree deck spac

o
)

=TT

o

the bridge. The Icelandic net 12d also been adjusted to the new

nauling technicque. The hang-in had been lowered from 60% to



£0-45%, which made the net more tight in the nauvling direction
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and the bunt end was cut down in depth so that the Ii
te dried up by help of the block only. Details of the first
net which was tried on board a Norwegian herring seiner in

1962 is shown in Fig. 2.

The new seining technique caused a revolution of the fisheries.
Tn the course of 1963-64, most of the two-dory selners were

equipped with the new gear. The power block system had many

dvantages and purse seining became suddenly orofitable, as

[¢)]

- ]

new species and grounds could be exploited which previously had
not been available to the old seiners. This lead in.turn <o
investment in new and bigger boats, and increased size and

) efficiency of nets. The building up of the fleet was mainly

)

hased on the herring and mackerel stocks in Skagerak and the
ES Y .
North Sea, but the new technique has also been of great importanc
Zor the herring and capelin fisheries of the north Norweglan

coast. This last season (Jan.-April 1970) the purse seiners

/

caught some 900. 000 tons of capelin, and it is believed that
the capelin stock may become the main natural source for the

large seiners in the years to come.

3. THE VESSELS

~t
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divided into two groups according to the size of vessels
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1) Vessels larger than 80 feet catching herring, capelin, mac
and polar cod in the open sea and coastal waters.

2) Vessels less than 80 feet catching sprat, juvenile herring,

|
|
i
|
|
|
|
As indicated above the Norweglan purse seining fleet may
|
I
cealfish and tuna in coastal and inshore waters.




3.1 Vessels larger than €0 feet.

In addition to the fleet of converted two-dory selners, 120 new

vessels of more than 80 feet were eguipped with power blocks or
| IS

:1mlla* net hauling devices in the period 1963-68 (Mletle 1869) .
guite new vessels, 30 were -

0f these, 70 wereVconverted whalers and 30 were former trawlers

or ‘transport ships. These new selners were large ships, 120-190
ceet with a loading capacity of 350-700 tons. But the design of
the new boats and the deck arrangement did not differ much from

the converted two-dory seiners.

Up to.the middle of the 1960%s, it was generally believed that
vessels smallexr than 120 feet would best fit the new technigue.
Recent tronds in the development does, however, show that this
idea'has Qhanged chpletely (Table 1), and even qulte new vessels
are now lengthened and their decks lifted,bso that their loading
capaclty may increése with up to 30 %. The bulk of the catch has
been prepared and stored for reduction purposes only. During,
1968—69 some 50 seiners were, however, equipped with tanks in
which the fish can be stored fozr ﬁuman consumption (Mietle 1969) .
in the tanks, the fish are kept in cooled sea-water, thevéooling
of the water is either done by ice or by a combination of ice
and a cooling méchinerv. Due to the tendency of failure in the
availability of herring and mackerel such tanks are now being

installed in most of the boats.

Fig. 3 shows a typical Norweglan purse seiner. The deck arrange-

-

~went is almost similar to that described Dy Jakobsson (1964) .

(.)

The net is carried on the boat deck behind the wheelhouse wnile
the pursing and brailing coperations are carried out on the main

5

deck. Some of the bilggest vessels have two net bins and two nets




or shooting (Fig. 4). Smaller seilners may carry the

0]

both ready

net on the main deck at the stern. The crew consists of 9-12 men.

Hv

Thev are accomodated in single and double cabins, have a large
messroon and good sanitary conditions. This, of course, vary

with size and age of the ship, but on an average the social

standard is largely improved in recent years.

—~

In the wheelhouse the following standard eguipment 1s found:

)

|.._J

Decca navigator, radar, radio direction finder, autopilot, radlio-

[or)

n
4

.

o]

televhone, V.H.F. radiotelephone, walkie talkie sets, sonar

echosounder. In addition some seiners are equipped with Loran.

w
.
o

Vessels less than 80 feet.

)

The group of small seiners did also previously operate thelr nets
from the stern and were the first ones to adapt the power block

for nauling in thelr nets.

Fig. 5 shows & small Norwegian seiner. The net is vcarried on
the main deck behind the wheelhouse and the technigue used is

quite similar to that of the large one (Fig. 3). However, the
. ;

dimensions and capacities of the eguipment are reduced according
to the size of the vessel. The standard eguipment in the wheel-

house is: Decca navigator, radar, radio direction finder, radio-

telephone, walkie talkie sets, sonar and echosounder..

The crew consists of 7-9 .men and theyv are accomodated in two

. cabins, one fore and one aft.

!

I

|

|

|

.

| Generally the catches of this fleet is used for human consumption
I .




S, THE NETS

‘With regard to tuna nets reference is made to the paper by Hamre

(1963) . The net used for coalfish is of a similar construction,

w
~—

s &5 . : . ,
put has smaller mesh/and much lighter twine in the fish kag.
although now handled by power block, these nets are not specially

puilt for that purpose.

]

' The nets in use for catching mackerel and herring, capelin and

n

prat are all designed for power block hauling. The shape of the

nets and the rigging are similar for the various type of nets, .
Lut the size of the net and the dimension of the webbing differs

according to which fish species wasto be caught. As to details,
the nets have no standardiéed'COnstrﬁction but differ according
to the skippers personal idea of how a net should be made. But a
fisherman has a very limited knowledge of the behaviour of his
net when shot, and the many but small individual differences in

net rigging have probably no operational significance.

by
1

-

The details of net design presented in the following paragraph,
does not refer to particular nets, but are the average samples -

of net specifications collected from four Norwegian factories.

4.1 Details of the herring-mackerel net.

/
Details of the net used for catching adult hefring and mackerel
are shown in Fig. 6. In-order to give an idea of the recent
development in the net design'two sketches of nets have been
giveén, dne demonstrating the nets made in 1964-65 (2) and one

-

sketch showing details of nets made in 1969 (B).



celandic nets described by Jakobsson (1964) but slightly Zigger

1

The nets made recently have also the same shape and rigging, kut
. :
the size of the gear has increased both in length and depth. But

the most marked change occurs in the dimension of twine, the new
nets now being made are much heavier and stroager. It is natural
that the larger seiners added to the fleet recently reguire lar

and stronger nets but, it is also a fact that most of the nets

Ha

made before 1968 were too weak. Particularly for catching mackerel

during winter and spring when the fish' strongly resist against

0

being forced up into the cold surface water. Thousands OL tons
of mackerel have been lost because of the licht webbing used

in the many nets made during the period 1964-67.

The webbing is hadged to the corkline with a hang-in ratio
ranging from 35 % in the bunt end to some 50 % in the centre.

The hang-in to the leadline is some 10 % less, which maxes the

groundline correspondingly longer. Plastic.floats with a central

o)

hole are used instead of cork, and lead pieces Ifitted to a
tefylene rope are used as sinkers. The lead weight of the nefs
made in 1965 were some 4 kg per meter leadline, whereas this
weighf now is increased to some 6ng per meter. The purse rings

\

are made of brass or stainless steel, weighing 4 kg or 6 kg.

5

Skirt is used in some nets, but dimensions and shape may vary.
€5/

In large nets the skirt 1is made up to 300 mesh/cdeep, 62.8 mm Ddar

mesh size. Twine 210 d/60. The skirt usually covers half o=f the

central portion of the net. At the wing end the nets are pro-

longed by a triangular piece of webbing to wnich the edge rope -

is attached. This webbing is made of relatively big meshes

(50 mm bar) and thick twine (210 a/90), and its function 1s to

ohtain a well balanced pull on both the lines when hauling in

the edge rope.
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some Of the first nets made for power block
s used in the central portion of the net.

as, however, been predominating in this tyoe of

Details of the sprat and caveline nets.
.o ) s )

sk

R

etches of typical nets used for fishing sprat

4
1

shown in Fig. 7. These nets are very similar in )

but the capeline net is somewhat heavier. The latter is bullt

for use on the large seiners and is supposed to handle much bigger

catches. The capelin net has not been made bigger according to

the increased size of the selners as was the case for the herring

2nd mackerel net. This is due, most likely to the cilrcumstance

that the capelin fishery often takes place in very shallow water
the coast. With the exception-of the bunt end and selvage

close to

the sprat and capelin nets are normally made of knotless netting.

THE OPERATION
(1964) has described in details how the Icelandic

Jakobsson

sen handle their nets made for power block hauling. The same

system is used Dby the Norwegians, and the slight differences oI .
tactics which may occur are no doubt of minor importance. Only

some few relevant things which may be specific for the Norweglan

seiners will be mentioned here.

1 Fish finding

The acoustic instruments for fish finding have been further im~
proved and in this respect reference is mace to the paper glven
by Mr. G. Vestnes. \




5.2 . Shooting and pursing ' : :

Soharbguided shooting as deséribed by Jakobsson (1964) 1s
periormed by Norwegian gkippers in case of very hard competition.
Experience has, however, shown that the chances to obtain a
successful shot are improved by the use of a bas-boat to lqcate
the top of the school. Bas-boat guided shooting 1is therefore

preferred.

A recent device for keeping the purse line sguare with the net
under the shooting operation 'is a movable ring needle. This can

moved 1.5 to 2 meters out from the shipside reducing the risk

o3
d]

o
Fh

getting the webbing entangled on the purse line.

Specially made pursé winches with capacities up to 2Q~tons are
now iﬂstalled on board'the most modern seiners. They are placed
on the port side opposite the gallow ‘and on & platform so that
the wire can run directly to the gallow blocks. TO‘shoot and
purse a 6OC meter net takes about 20 minutes. When sﬁooting on

very deep schools, the pursing oPeration'may, however be prolonged

with some minutes. in order to leave time for the net to sink.

5.3 Net hauling

Various kinds of hydraulic net hauling systems are now in use.
Three of these are shown in Figs. 3, 4 and 5. The capacities

-

of these systems are varying within a wide range, but 1

[0

)

g
-

ourse seiners use mainly net winches or power blocks with &

capacity of 4-6 tons. The nhauling of a 600 meter net is completed
1

within 35-50 minutes.
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either by use of towing boat or trust propellers. Quite

nurber of the larger seiners have got trust propellers o

th

100-150 h.p. both fore and aft. The need for auxiliary vessels

s thus reduced.

(=N

5.4 Brailing

The mechanical hauling in of the net is continued until the catch

is dry enough for brailing. Bfalllng is now 1n most cases carried

P

>

ovt with fish punps. If the fish are heavy to dr\, pumping is

started as soon as éossible in order to avoid net-breaking. In
the most difficult cases pump tubes of up to 30 meters in length
may be used. To prevent the seiner from capsizing when drying-uo
a heavy catch there is a spécially made netholder mouﬁted to the
arboard rail. By this invention the bag can be unfied within

a few seconds if neccessary for the safety of the vessel.

6. TRENDS OF FUTURE DEVELOPMENT

Returning to Fig. 1, the tendency of the catch curves indicate
decreasing her“1ng and mackerel catches, but a yearly improvement
in the yield from the capelin fishery. With regard to the former

species, the curves reflect accrea51ng stock strength due to the

high exploitation rate caused by the pucoc seine fleet. In order

to prevent further overfishing of these stocks, extensive regu-

lation measures on the horweﬁlan herring and mackerel fisheries

D

) =
The new law

)
Y]
H
&

were brought into force from the 1° May this vye

orescribes considerably lower catches of these species in the

o y

first years to come.

Tﬂe future prospects of the capelin fishery are on the other

hand a bit more optimistic, especially after the last seasons




vecord catch of some 900 000 tons. This general situation in

+-

rural resources has been the guide line for the receﬁﬁ
éevelooment of the fleet. The boat owners do now regard the
capelin fishery to bevthe main basis for fisherj management at
least for the first years to come. In this fichery the transporl-
tion of the»catch from the fishing ground to the factories

is extraordinarily time consuming in relation to the time it

takes to load the boats. As a compensation for time loss wanen

th

sailing, the boats receive:.g price per ton o fish according

to the distance of transportation.

This favour, to a very large extent, the seiners with high

2
ne

=

loading capacity. The tendency of increasing the tonnage oL
seiners by lengthening the Tall and lifting the main deck which,
zlthough very discernible last year, is believed to be far more

outstanding in 1970 (Table 1) . As the existing capacity of the

purse seine fleet 1is considered to be too large for proiitable

management (Mietle, 1969), a large number of the less profitable

. LAfave meas p G ;M@}q

saiﬁers has to be removed from the fleetMWith fhe 3im of guiding
the development into.soﬁé other direction, the fleet mayvsooh

be reduced drastically in number. This reduction will take place
in the group of smaller boats mainly, and the Norwegian purse
seine fleet may within some few yearé consist of a relatively
smell number of seinefs with large loading capacity and highly

specialized in fishing for industrial purposes.
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mzble 1. Number of vessels according to size and

of each size group in 1000 mt.

Size of 100 200 300 400
vessel 190 290 390 490
in tons

pumber 103 145 73 27
capaclity 15,5 36,3 25,6 12,2
nunber 92 121 71 28
cepacity 13,8 30,2 24,9

12,7

total capacity"




Tig, 1.

Yield of the Norwegian purse seine fishery 1945 - 69. ‘a) Herring

5

b) Capelin c) Mackerel.

The first Norwegian herring purse seine made for power block
hauling. . The nét consists of 36 strips of 600 meshes each, laced
together vertically. Around the net is a 60 meshes selvedge strip

of twine 210 d/30.

The webbing is hanged on to double terylene ropes, the hang-in

percent on the cork line is some 10% higher than for the lead line.

The net had 1, 300 plastic floats and 1,050 kg of lead sinkers. The

’

37 purse rings (4 kg) are mounted in bridles made of terylene ropes.

— [l
Fig, 3.

Typical Norwegian purse seiner built in 1967, General particulars:

"TL.OA: 41,1'm, B:8,23 m, T: 4, 25‘m, hold capacity: 400 tons,
fuel capacity: 85 tons, freshwater: evaporator and 9 tons tank, main

engine: 800 h.p., auxiliary motors: 35 and 125 h.p., speed: 12 knots,

accomodations for 14 men,

1) purse winch, 16 tons, 2) blocks for purse line, 3) purse gallow,

' 4) breast boom, 5) ring wire, 6) fish holds, 7) fish pump and de-

watering screen, 8) main boom, 9) boom for fish pump, 10) seine

12) transport drum, 13) ring necedle, 14) net bin, 15) towing boat,
22 feet, 100 h.p., 16) bas boat, 20 feet, 30 h.p., 17) transverse

thrust propellers, 100 h. p. cach.




Net hauling arrangement.

Seine win

O

[ )
S~

h, 2) jockey drum, 3) transport drum and crane,

4) ring needles, 5) net bias.

Small Norwegian seiner built 1962,

General partiéulars: LOA:’I 21,2 m, B: 5,2m, T: 2,7 m, hold
capacity: 80 tons, fuel capacity: 12 tons, freshwater capacitys

6 tons, main engine: 300 h,p., auxiliary motor: 10 h.p., speed:

10 knots, accomodations for 10 men. '

1) purse winch, 4 tons, 2) blocks for purse line, 3) purse gallow,
4) breast boom, 5) fish hold, .6) ring necedls, 7) power block,

8) net bin, 9) bas boat, 18 feet, 30 h.p.

Typical Norwegian herring and mackerel purse scines from 1965
(A) and 1970 (B). The nets are made up of vertical strips of .
960 meshes each and laced together, Around ecach net isa 60

meshes selvedge strip of twihe 210 d/72 and gradually reduced in

hened at

strength inwards to twine 210 d/30. The strips are strengt
the end as follows: |
A) 100 meshes of 210 d/18 at the top and 200 meshes of 210 d/12 at

both ends,

o

B) 100 meshes of 210 d/24 and 200 meshes of 210 d/18 at both ends,
The mesh size is 15. 7 mm bar except for the strips of twine thicker
‘than 210 d/24. Here slightly bigger meshes are used (16.5 mm

and 17.4 mm bar).

CAll webbine is made of knotted nylon twine.
<
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Norwegian sprat (A) and capelin (B) purse seines for power block
hauling, The sprat net consists of 51 strips of 960 rﬂeshes' cach.
Around the net is a 84 meshes selvedge strip of twine 840 a/3.
The whole net is made of knotless webbing of mesh size 7.4 mm
bar. The webbing is hanged to double terylene ropes and the hang-in
percent on the lead line is some 10% less than on the cork line. The
net has 1,100 kg lead and 32 rings 4 kg each. The capeline net is
made up of 37 strips of 960 meshes each. Around the net is a 60

es selvage strip of twine 210 d/60 decreasing in thickness to
210 d/24. The strips of the wing are strengthened at both ends by
200 meshes of twine 210 d/18. The mesh size is 9.8 mm bar
(10.1 mm in the bag). The netis hanged similar to the sprat net.

"It has 1,600 kg lead and 32 rings 4 kg each.
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