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Introduction

During research vessel cruises for Atlantic Sslmon in the West
Greenland-Labrador Sea area, drift nets of different mesh sizes and fibre types
were used to attempt to sample the whole range of the population of salmon in the
area. Records were kept of the sizes and numbers of salmon cmught by nets of
various mesh sizes and fibre types in an attempt to quantify the relative
catching capabilities of the various net types. Nets used on the Canadian re-
gsearch vesgel A. T. Camercn during 1969, 1970, and 1971 were of twisted ulstron
{polypropylene) or monofilement nylon {polyamide) and were epproximately 46 metres
in length and 3 metres deap. Mesh sizes varied between 115 mm end 150 mm.

Hets used by the A, T. Comeron,Adolf Jemsen,Scotis and Cryos during the
International Joint Salmon Tegging Experiment in 1972 were of monofilament nylon
46 metres long, 3 metres deep with mesh sizes of 130 mm end 150 nm.

Obaservations on selectivity and relative efficiency of drift nets
used by commercial drift netters at West Greenland are alsoc discussed.

Methods

. During the A. T. Cemeron cruises in 1969«Tl, the drift nets were arranged
by mesh sizes in groups of 20 tp to 35 nets. These were arranged in a string of
approximately 3000 fathoms (3 nautical miles). During the Tagging Experiment all
four research vesaels used 130 mm and 150 mm mesh monofilament nets arranged in
basic units of 20 nets each (10.130mm followed by 10-150 mm mesh nets), Usually
6 units vere used unless weather or ice conditions or proximity to the coast pre-
cluded this in which case fewer unita were fighed. Yets were 46 metres long and
3 metres deep and eachhad a headrope on which plastic or sponge floats were
mounted every 3 feet (0.9 metres). An exception to this was the Adolf Jensen
vhich used & flosting braided nylon headrope into which the floats were enclosed.
The footropes were braided nylon with & lead core. On the Adolf Jensen there was
@ hauling rope installed below the footrope for hauling in the nets, The other
3 ships used a ¥ inch polypropylene strengthening rope sttached to the headrope which
was used for houling back the rets.

1 Presented to the ICES/ICNAF Joint Working Party on North Atlantic Salmon, ICES, Charlottenlund, March 1974.
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Hets were ususlly set at or before dawm and patrolled wvhen weather and
sea conditions permitted until fish no longer entered the nets at which time the
nets were hanled back on board the ship. During the 1969-T1 cruises the tagged sel-
mon vere measured from the snmout to the fork of the tail to the nearest centimetre
while the dead specimens were measured to the nearest millimetre. A1l lengths
were later expresged to the nearest centimetre for purposes of analysis in deter-
nining size selectivity of mesh sizes and fibre types.

The effort is expressed in terms of miles of net fished for one howr and
the catch per unit effort is expressed as the mmber of salmon caught per mile-hour
of nets fished.

Results

(a) Size gelectivity by mesh size mnd fibre type

Analyses of varience {Sned~2or, 1956) indicate that statistical
differences in fork lengths exist at the .0l level between mesh siges and fibre
types for the 1969, 1970 and 1971 data. Duncan's multiple range tests (Kramer, 1956)
define those with fork lengths not statistically different at the .05 level.
Puring 1969 the average fork length of salmon inereased with incressing mesh site
(Table 1). The 115 mm ulstron caught fish significantly smaller than did the
130 ulstron which in turn caught fish significantly .smaller then the 150 mm
monofilament nets. The 150 mm ulstron and 150 mm monofilament nets caught the
same size fish. During 1970 and 19Tl a similar trend is evident but the degree
of gimilarity changes. During 1970 the 130 mm and 140 mm nets of both fibre
types caught fish which were statistically the same length. The fish taken by
the 150 min nets of monofilament and ulstro fibre were significantly larger than
those taken by 130 mm and 140 mm mesh nets. During 1971 the 130 mm monofilament
nets caught significantly larger salmon than the 115 mm and 130 mm ulstron but
smaller than those caught by the 150 mn ulstron and 150 mm monofilament nets.
The fork length distributions of selmon taken by the A. T. Cameron in nets of
different mesh size and fibre type during 1969-Tl are shown in figures 1 to 3.

Comparison of the average fork lengths of selmon taken by each of the
four research vessels during the International Tagging Experiment im 1972 {Fig 4)
indicate that for each vessel the 150 mm monofilament nets cetch fish with sig-
nificantly higher average fork lengths (P < .0l1) than nets of 130 mm monofilament.

Analysis of veriance and Duncan's Test indicate that for the 130 mm
monofilament nets during 1972 there are statisiical differences (P < ,01) in
average fork lengths between vessels. The Adolf Jensen caughtsignificantly
larger fish {P-<.05) than the other three research vessels. The A. T. Cameron
and Scotia caught intermediate size fish while the Cryos caught significantly
smaller fish than the A, T. Cameron but similar in size to those caught by the
Seotis (Table 2).

8imilar analyses (Table 2) on fork lengths of salmon caught in 150 mm
monofilament indicete that the Cryos ceught significantly larger fish (P < .05)
than the Adolf Jengen snd A. T. Cameron but similar to those of the Scotia.
Average fork lengths of the fish ecsught by Adolf Jensen, A. T. Cameron and Bcotia
were not statistically different.

A comparison between the length distribution of 19T0 commercial catches

by 160 mm multifilament and 130 + 140 mm monofilement nets (Fig. 5} discloses an
amazing uniformity in spite of the difference in mesh size. For monofilament nets
the modal lengths teken by each mesh size incresse with increasing mesh size

(Fig. 6).
(b) Relative efficiency of nets by mesh size and fibre type

Catch rates of Atlentic salmon obtalned by the A, T. Cameronsdwiing
1969-T1 in various mesh sizes and fibre types (Table 3) indicates that there is
no consistency from yesr to year in eatch rates by the different mesh sizes and
fibre types. The 1969 dats, because of the non-normality of distribution of
ceteh per unit effort didn't lend itself to analysis of variance end because of
the unequal effort for eamch mesh size a chi-square test wasn't valid. However,
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there is a great varietion in catch rates which ranged from 1.00/mile-hour for

115 mm ulstron to 3.72 salmon/mile-hour for the 150 mm monofilament nets {Teble 3.)
According to the 1969 data the 150 mm monofilament nets are the most efficient
followed by 130 mm, 140 mm end 115 mm ulstron (Table k).

There was a significant differmence during 1970 between numbers ceught
using equal effort between 130 mm ulstron, 130 mm monofilament, 140 mm monofilament,
150 mn ulstron and 150 mm monofilament nets {x© = 32.16, 4f = 5), The 130 mm
ulstron nets.were the mdst efficlent followed by the 130 mm monofilement, 150
monofilament, 14y mm monofilament, 140 me ulstron and 150 mm ulstron {Tahle bL).

During 1971 there was a significent difference between totel muwmbers
caught using an equal amount of effort between 130 mm ulstron, 130 mm monofilement
150 ulstron and 150 mm monofilament (x2 = 47.55, af = 3). The 130 mm mono-
filement was the most efficfent followed by 130 mm ulstron. The 115 mm ulstron,
150 mm ulstron and 150 mm monofilament were essentially the same being approxi-
mately LU5% as efficient as the 130 mm monofilament.

Results of peaired comparisona teats on catches per mile-~hour for 130 mm
and 150 mun monofilament nets used during 1972 at West Greenland do not give
consistent stetistical differences in catches per unit effort for all fowr research
vesgels. For the A. T. Cameron and Cryos the differences in catch rates by
130 mm end 150 mm mesh nets are not statistically different (.1 <p < .2 for
A. T. Cameron &nd .05 < p < .1 for Cryos). However, statistical differences

P < ,01) do occur between 130 mm and 150 mm mesh nets for both Scotla and Adolf
Jensen. When all the 1972 research vessel data are combined in & paired com—
parisons test, it indicates that the catch per mile~hour for the 130 mm mesh is
significantly grester (P < .0l) than that for the 150 mm mesh monofilement nets.

The efficiencies of the 130 mm mesh nets relative to the 150 mm mesh
nets vary from 1,61 with Adolf Jemsen to 3.29 with the Cryos for an overall average
efficiency of 1.86 for 130 mm when compared to 150 mm mesh for all research vessel
catches combined (Table U).

In commercial drift netting during 1969 and 1970 it was shown that
multifilsment nets of 160 mm were superior to monofilament nets of approximately
the same mesh size in catching #3lmon, but are outnumbered by monofilament nets
of 130 mu and 140 nm (Tebie 5).

Discusaion and Conclusions

The A. T. Cameron data for 1969-T71 indicate in general that the average
fork length of salmon ceught at West Greenland increases with increasing mesh alze.
The 150 mm monofilament caught larger fish than the corresponding multifilament
during 1969 and 1971 but caught smaller fish in 1970. The 140 mm and 150 mm
monofilament caught larger fish than the corresponding multifilament nets. These
results are also confirmed by Mey (MS, 1970). Lerkins (1963) found that the
mean lengths of red, chum and the pink salmon in the Pacific taken in monofila~
ment nets were Larger, though not statistically different, than those teken in
multifilament nets. lLarkins (196l) stated similar results for sockeye and chum
salmon taken in monofilament and multifilament gillnets.

Durling 1972 at West Greenland the fork lengths of salmon taken by each
of four research vessels in 150 mm monofilement nets were dignificantly larger
than those taken in 130 mn monofilament nets. Larkins { 1964) experienced
similar results from 90 mm and 115 mm monofilament nets with catches of sockeye
and chum salmon in the Pacific Qcean. Fork lengthse of salmon teken by each mesh
size during 1972 differed significantly between research vessels but results were
not consistent. For example, with the 130 mm mesh nets the Cryos caught the
smellest fish and the Adolf Jensen caught the largest while with the 150 mm mesh
nets the Adolf Jensen caught the smallest while the Cryos caught the largest
fish. This was probably in part due to differences in size composition of the
salmon available to the gear in the areas fished by different research vessels.

In terms of relative efficiency of nete of varlous mesh slzes and fibre
types 1t would appear that monofilement nets were superior to multifilarment nets
of the same size for catching Atlantic salmon. During the 1972 tagging experiment
at West Greenland the 130 mm monofilament nets were superior to the 150 mm monofila-
ment nets by a factor varying from 1.6 for the A. T. Cameron to 3.3 for the
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¢ryos. The high value for the Cryos is undoubtedly a reflection of size distri-
bution of fish in the Labrador Sea area where there was a greater proportion of
smaller fish which were not wvulnersble to the larger 150 mm mesh size, In
general however the 130 monofilament nets are auperior to the 150 mm monof{ilement
nets by a factor of approximately 2 in the West CGreenland area.

Results of commercial vessel date (Christensen, M3 19T71) however in-
dicates in general 160 mm multifilament nete outfish monofiiement nets of approxi-
mately the same mesh size by u factor of approximately 2, the reverse of that found
by research vessel date., However, nets of 130 and 140 mm monofilament were
superior to nets of 160 mm multifilament.

The apparent inconeistency between the relative efficiency of multi~
filament versus monofilament nets by the A, T, Cemeron and commercial vesgels
can possibly be partly explained by the different methods -3~ fishing - = -"-:
by research and commercial vessels. The A, T. Cameron set her nets at dawn and
heuled them back at noon or early afternoon while the commercisl vessels generally
set their nets before sumset and begin hauling at or before dawn the next day.
In the case of the research vessels fishing the multifilement nets would possibly
be more visible during daylight hours then the monofilament nets. The salmon
would follow along the multifilament nets until they came to a "window" formed
by the monofilament nets througn which they would possibly stiempt to pass and be
caught. In experiments in the Facific using combinations of multifilemsnt and
monofilament nets it wes found (Larkins, 1964) that the relative efficiency was
highest for altermate monofilament-multifilement, moderate for all-monofilament
end lowest for all - multifilement. Thus it would sppear that the efficiency of
the monofilament nets is increased by alternsting them in the flieet with malti-
filament nets which poesibly serve as lemders to gulde fish into the monofilament
nets.

In the case of the commercisl gear the multifilament nets would not
be 8o visible during the night and hence would be equally effective in catching
salmon. Since the multifilament nets are welghted less heavily and the fibres
are less rigid, hence they would possibly be more effective for entangling
salmon than monofilement which are strictly speaking g11l nets ruther than
entangling nets.

That selmon sometimes "run" along a fleet of nets in an attempt to
avoid the barrier presented can be supported by three observations (May, M8, 1970}.

{1) Iess salmon are usually caught when nets were tightly stretched in a
streight line than when wind and current conditions eaused them to aasume a
mezndering configuration,

(2) When wind and sea conditions caused one end of the fleet to dArift back to-
ward the centre of the gear, larger numbers of salmon were caught in the loop
or trap so formed than along the straight part of the fleet,

(3) Salmon lying on the nets were cccasionally driven in by the samall boat
used for tagging.
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Table 1. Results of analyses of variance and Duncan's Multiple Range Testas
on average fork lengths of Atlentic salmon taken by nets of various mesh sizes and
fibre types &t West Oreenland by the A. T. Cameron during 1969-T1. Any two means
not underscordd by the same line are significantly different at the by 4
level, and any two linecs underscored by the same line are not aignificantly

’ . different.

A. T. Cameron 1969

Mesh size 115 mm 130 mm 140 mm 150 mm 150 mn
ulstron ulstron ulstron ulstron MF

Number of fish 5k 176 186 k3 164

Av. fork length 63.Th 66.40 67.03 67.79 68, 35

A. T. Cemeron 1970

Mesh size 130 mm 140 mm 130 mm 140 mm 150 mm 150 mm

- Iy ulstron ulstron MF MF MF ulstron
Number of fish BO Lo T8 17 L5 38

Av. Pork length £5.85 66.43 66.99 67.39 68,58 69,39

A. T. Cameron 1971

Mesh size 115 om 130 om 130 mm 150 mm 150 mm
ulstronr ulstron MF ulstron MF

Number of fish 35 112 142 62 64

Av. fork length 62.91 63.76 66.56 68.37 68.94

Table 2. Results of analyses of veriance and Duncen's Multiple Range Test on
average fork lengths of Atlantic salmon takenm by four research vesgels in 130
o and 150 mm monofilament nets st West Greenland during the Internationsl Tagging
Experiment, 1972. Any two means not underscored by the same line are
significantly differcent at the 57 level, and any two lines undersbored by the

P v ‘gace line'ore not siguificantly different.

130 mm Monofilament

Ship Cryos Scotia A. T. Camercn Adolf Jensen
Number of fish 181 206 290 453
Average fork
length 6L.35 65.37 65.51 66,68
150 mm Monofilament
Ship Adolf Jensen A. T, Cameron Scotia Cryos
Number of fish 288 17h 97 5b
Average fork
length 68,34 €9.05 £69.47 Ti.11
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Table 3. Total catech per unit effort (mumber of selmon/mile-hour) for various
mnesh sizel a.nd fibre types fished by several research vessels at West Green-
land-Lebrador Sea during 1969-T2.

Mesh Size
Ship Year u}gtron u;atron ISHFm Hgtgnoln lbﬁj‘m _%._i_‘s?tnr%n 15&,‘“
A, T. Cameron 1969 1.00 1.60 4 1.h7 1 1.18 3.72
A. T. Cameron 1970 * 1.00 0.87 0.48 0.51 0.46 0.56
A. T. Camerocn 97 1.00 1.73 2.27 * * 0.98 1,03
A. T. Cameron 1972 * * 0.95 * " * 0.57
Adolf Jensen 1972 * * 1.55 * " * 0.96
Scotle 1972 * * 1.18 " " » 0.56
Cryos 1972 L * 0.92 * . » 0.28
All Ships 1972 L * 1.17 » . * 0.63

¥Denotee that this mesh size was not fished during this trip.

Table 4. Relative efficiency of various mesh sizes and fibre types for cetching
Atlantic salmon. Efficiency 1ls rated by using the 150 mm monofilament net as a

£ N, - stendard.

Mesh size

115 mn 130 mm 130 mm 140 mm 140 mm 150 mm 150 mm

8hip fear ulstron wulstron MF ulstron MF wletron MF
A. T. Cameron 1969 0.27 0.43 * 0.ho * 0.32 1.00
A, T. Cameron 1970 * 1.79 1.55 0.86 0.91 0.82 1.00
A. T. Camercn 1971 0.97 1.68 2.20 * » 0,95 1.00
A. T. Cameron 1972 " # 1.67 * * » 1.00
Adolf Jensen 1972 » * 1.61 * * » 1.00
Scotia 1972 * * 2,11 . * * 1.00
Cryos 1972 * * 3.29 * * b 1.00
A1l Ships 1972 * * 1.86 * # » 1.00

*Denctes that this mesh size was not used during this trip.

Teble 5. Number of saimon retained pr. 100 nets in relation to type of twine of
the nets. Information from 2 commercial vessels st West Greenland., October-
- - Bovember 1969 end.August-Rovember 1970.

- . Monofilament * Basias.of)
ICNAF Multi- Neta. Celculation

Vessel No ' Dateg k- fi%%mezjgo m_ 148 mh }38 g&%ﬁber of

196

1 13 Oct.~2 Nov. 1B 32.7 4.3 - 6260
1970

11 10-31 Aug. 1B 27.8 - 18.3 Looo
1-15 Sept. 1A 25.1 13.4 3680
25 Sept. 1D 6.0 - 3.5 T00
26 Sept.-13 Nov. 1B 2.6 - 1k.8 7050
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