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IgtrD4uctiOll 

~ research vessel cruises ~or Atlantic Salmon in the West 
GreenlaD.d-Labrador Sea area, drift nets or different mesh sizes and fibre types 
vere used to attempt to sample the whole range ot the population ot salmon in the 
area. Recorda were kept ot the sizes and numbers of salmon caught by nets of 
various mesh sizes and fibre type. in an attempt to quantity the relative 
catchiq capabilities ot' -the various net types. Nets used on the Canadian re
search vessel A. T. Cameron during 1969, 1970, and 1971 were of twisted ulstron 
(pol~'llrOwlane) or monofilament DYlon (polYamide) and were approximatelY 46 metr.s 
in length and 3 metres deep. Mesh sizes varied between 1~5 DID and 150 mm. 

Bet. used by the A. T. Cameron,Adolf Jensen,Bcotia and ~ durins the 
International Joint Salmon Taggins Experiment in 1972 were of monofil .... nt DYlon 
46 metres loDg, 3 metres deep with mesh sizes ot 130 DID and 150 mm. 

Observations on selectivity and relative etticlen~ ot drift nets 
used by cQJIIIIercial dri:ft netters at West Greenland are also discussed. 

Method. 

. Durins the A. T. C .... ron cruises in 1969-71, the drift net. were arrang.d 
by mesh SiHS in gro\Ws ot 20 up to 35 nets. These were arranged in a string ot 
appro:dJDatelY 3000 fathoms (3 nautical miles). During the Taggins Experiment all 
tour research vessels used 130 mm and 150 mm mesh monofilament nets arranged in 
basic unit. of 20 nets each (1O .. 131lDan followed by 10-150 min meah nets). UsuallY 
6 units were used wiless weather or ice conditions or proximity to the coast pre
cluded this in which case fever un! ts were fished. Neta were 46 metres long and 
3 metres deep and each had a beadrope on which plastic or sponge floats were 
.. unted ever:!' 3 teet (0.9 metres). An .xception to this was the Adolf Jensen 
which used a fioating braided DYlan beedrope into which tbe fioats were enolosed. 
The toatropel vere braided nylon nth a lead core. On the Adolf' Jensen there was 
a bauling rope installed below the ~ootrope for hauling in the nets. The other 
3 ships used a J,; inch polyprowlene strengthening rope attached to the headrope which 
vas used tor bauling back the neta. 

Presented to the ICES/ICNAF Joint Working Party on North Atlantic Salmon, ICES, Char1ottenlund, March 1974. 
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Nets were usually set at or before dawn and patrolled when veather and 
sea conditions permdtted until fish no longer entered the nets at which time the 
nets were hauled back on board the ship. During the 1969-71 cruises the tagged sal
mon were measured trom the snout to the fork of the tail to the nearest centimetre 
whUe the dead specimens were measured to the nearest millimetre. All lengths 
were later expressed to tbe nearest centimetre for purposes of analysis in deter
mining size Bel.ectivity of mesh sizes and fibre types. 

The effort 1s expresses in terms of miles of net fished tor one hour and 
the catch per unit effort is expressed 8S the number 01' salmon causht per mile-hour 
of nets fished. 

Results 

(a) Size selectivity by mesh size and fibre tYpe 

Analyses of variance (Sned">~or, 1956) indicate that statistical 
differences in fork lengths exist at the .01 level between mesh sizes and fibre 
types ~or the 1969, 1970 and 1971 data. Duncan's multiple range tests (Kramer, 1956) 
define those vith fork lengths not statistically different at the .05 level. 
During 1969 the average fork length of salmon increased with increasing mesh size 
(Table 1). The 115 DIll ulstron caught ~1sh signi~icantly smaller than did the 
130 IIIIl ulstron which in turn caught ~ish significantly. smaller than the 150 lID 
monofilament nets. The 150 DIDl ulstron and 150 lIID monofilament nets caught the 
same size fish. During 1970 and 19n a similar trend is evident but the degree 
o~ similari t;y changes. During 1970 the 130 mm and 140 mm nets o~ both fibre 
types caught fish vl!1ch were statistically the same length. The fish taken by 
the 150 III!l nets of monofilament and ulstrcn fibre vere significantly larger than 
those taken by 130 mm and 140 lIIIIl mesh nets. During 1971 the 130 DIm monofilament 
n~ts caught significantly larger salmon than the 115 mm. and 130 mm ulstron but 
smaller than those caught b.Y the 150 mm ulstron and 150 mm monofilament nets. 
The fork length distributions of salmon taken by' the A. T. Cameron in nets of 
different mesh size and fibre type during 1969-11 are shown in figures 1 to 3. 

Comparison of the average fork lengths of salmon taken by each of the 
four research ves se1s during the International Tagging Experiment in 1912 (Fig 4) 
indicate that tor each vessel the 150 mm monofilament nets catch fish with sig
nificantly higher average fork lengths (p < .01) than nets of 130 mm monofilament. 

AnalySis of variance and Duncan's Test indicate that tor the 130 mm 
monofilament nets during 1972 there are statistical differences (p < .01) in 
average fork lengths between vessels. The Adolf Jensen caugJt significantly 
larger fish (P"<.05) than the other three research vessels. The A. T. Cameron 
and ~ caught intermediate size fish While the .£rl2!. caught significantly 
smaller fish than the A. T. Cameron but similar in size to those caught by the 
~ (Table 2). 

Similar analyses (Table 2) on fork lengths of salmon caught in 150 mm 
IIDnofilament indicate that the £!:z2!. caught significantly larger fish (p < .05) 
than the Adolf' Jensen and A. T. Cameron but similar to those of' the ~. 
Average fork lengths of the fish caught by Adolf Jensen, A. T. Cameron and ~ 
were not statistically different. 

A oomparison between the len1Jth distribution of 1970 commercial catches 
by 160 mm multifilament and 130 + 140 mm IIDnofilament nets (Fig. 5) disclose. an 
amazing uniformity in spite of the difference in mesh size. For monotilament nets 
the modal lengths taken by each mesh size increase with increasing mesh size 
(Fig. 6). 

(b) Relative efficiency of nets by mesh size and fibre tYpe 

Catch rates of Atlantic sa..lJoon obtained by the A. T. CameronldUd.ng 
1969-71 in various mesh sizes and fibre types (Table 3) indicates that there is 
no consistency trom year to year in catch rates by the different mesh sizes and 
fibre types. The 1969 data, because of the non-normality of distribution of 
ca.tch per unit etfort didn't lend itself to analysis of variance and because of 
the unequal effort for each mesh size a chi-square test wasn't valid. However, 
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there is a great variation in catch rates which ranged from l.OO/mile-hour tor 
115 mm ulstron to 3.12 salmon/mile-hour for the 150 rom monofilament nets (Table 3.) 
Accord~ng to the 1969 data the 150 mm monofilament nets are the most efficient 
rol1owed by 130 _, 140 mm and 115 DUn ulstron (Table 4). 

There was a significant difference during 1970 between numbers caught 
using equal effort between 130 mm ulstron, 130 mm monofilament, 140 mm monofilament. 
150 DUn ulstron and 150 mm monofilament nets (x2 ~ 32.16, df' 5). The 130 mID 

ulstron nets.Yere. tbe.·mdet efficient followed by the 130 mm monofilament, 150 mm 
monofilament, 140 nm monofilament, 140 IlIIl ulstron and 150 mm ulstron (Table 4). 

During 1971 there was a significant difference between total numbers 
caught using an equal amount ot effort between 130 mm ulstron, 130 mm monofilament 
150 mm ulstron and 150 mm monofilament (X2 • 47.55, df = 3). The 130 mm mono
filament was the most etf'ictent followed by 130 mm ulstron. The 115 mm ulstron, 
150 rum ul.stron and 150 mm monof'i1ament were essentially the same being approxi
mate~ 45% as efficient as the 130 mm mono~ilament. 

Resul.ts of paired comparisons tests on catches per mi1e-hour -ror 130 11m 

and 150 mm monofilament nets used during 1972 at West Green1and do not give 
consistent statistical differences in catches per unit effort -ror al1 four research 
vessels. For the A. T. Cameron and £!:lE!. the differences in catch rates by 
130 mm and 150 mm mesh nets are not statistically different (.1 < p < .2 for 
A. T. Cameron and .05 < p < .1 -ror .£!:l£s). However, statistical d1-r-rerellceB 
(P < .01) do occur between 130 mID. and 150 mill mesh nets.for both Scotia and Ado1f 
Jensen. Wh~n all the 1972 research vessel data are combined in a paired com
parisons test, it indicates that the catch per mile-hour for the 130 mm mesh is 
8iilliticant~ greater (p < .01) than that for the 150 mm mesh monoti1ament nets. 

The etriciencies at the 130 mm mesh nets relative to the 150 mm mesh 
nets vary b"om. 1.61 with Adoll Jensen to 3.29 with the ..£!z2!. for an overall average 
etticienc,y at 1.66 for 130 mill when compared to 150 mm mesh for all research vessel 
catches combined (Table 4). 

In commercial drift netting during 1969 and 19TO it was shown that 
multifilament nets of 160 mm were superior to monofilament nets of approximately 
the same mesh size in catching salmon, but are outnumbered by monot'i1ament nets 
o~ 130 mm and 140 mm (Table 5). 

Discussion and Conclusions 

The A. T. Cameron data for 1969-71 indicate in general that the averase 
fork length of saJ..mon caught a.t West Greenland increases with increasing mesh size ... 
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. TheBe 
results are also confirmed j:>y May (I«l, 1970). Larkins (1963) found that the 
mean lengths of' red, chum and the pink sa.lmon in the Pacific taken in monofila
ment nets were larger. though not statistically different, than those taken in 
multifilament nets. Larkins (1964) stated similar results for sockeye and chum 
salmon taken in monofilament and multifilament gillnets. 

During 1972 at West Greenland the fork lengths of salmon taken by each 
of four research vessels in 150 mm monofilament nets were slgnificantly larger 
than those taken in 130 mm monofilament nets. Larkins ( 1964) experienced 
similar results from 90 mm end 115 mm monofilament nets with catches of sockeye 
and chum salmon in the Pacific Ocean. Fork lengths of salmon taken 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 ~ caught the 
smallest fish and the Adolf Jensen caught the largest while with the 150 mm mesh 
nets the Adolf Jensen caught the smallest whi1e the ~ caught the largest 
fish. This was probably in part due to differences in size composition o-r the 
salmon available to the gear in the areas fished by different research vessels. 

In terms of relatiVe effic1enc,y of nets of various mesh sizes and fibre 
types it would appear that monofilament nets were superior to multifil.ament nets 
of the same size for catching Atlantic salmon. During the 1912 tagging experiment 
at West Green1and the 130 mID monofilament nets were superior to the 150 mm. monofila
ment netll by a factor varying from 1.6 for the A. T. Cameron to 3.3 for the 
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£!22.!.. The high veJ:u,e :for the £!I2! is undoubte-dly a reflection of size distri
bution ot .tish in the Labrador Sea area where there was a greater proportion ot 
smaller fiah which were not vulnerable to tbe larger 150 mm mesh size. In 
seneral however the 130 monofilament nets are superior to the 150 mm monofilament 
nets b,y a factor of approximately 2 in the West Greenland area. 

ReBQlts of coumerclal vessel date. (Christensen, MS 1971) however in
dicates in general. 160 mm multifilament nets outtish monofil.e.ment neta ot approxi
mately the -same mesh size by ti. factor ot approximately 2, the reverse of that to\Dld 
by research vessel data. However, nets of 130 and 140 m monofilament were 
superior to nets of 160 mm multifilament. 

The apparent inconsistency between the relative etticienc.y of multi
filament ve~8UB monofilament nets by the A. T. Cameron and commercial vessels 
can possibly be partly explained by the different methods .j" t:t.hinS .::>.. •.• : 

by research and commercial vessels. The A. T. Cameron set her neta at dawn and 
hauled them back at noon or early afternoon while the commercial vessels generallJ 
set their nets before SUBset and begin hauling at or before da1m the next dq. 
In the case of the research v~ssels fishing the multifilament nets would possibly 
be more visible during daylight hours than the monofilament neta. The salmon 
would rollew along the multifilament neta until they came to a "window" formed 
by the monofilament nets througn which they would p08sibl1 attempt to pass and be 
caught. In experiments in the Pacific using combinations of multifilament and 
monofilament nets it was i'ound (Larkins. 1964) that the relative etficiency was 
hishest tor alternate monot1lsment-multitilament, moderate far all-monofilament 
and lowest for all - multifilament. Thus it would appear that the efficiency of" 
the monofilament nets is increased by alternating them in the :neet wi:th multi
filament nets which possibly serve as leaders to guide fish into the monofilament 
nets. 

In the case of the commercial gear the multifilament nets would not 
be so visible during the night and hence would be equally effective in catching 
salmon. Since the multifilament nets are weighted less heavily and the fibres 
are less rigid, hence they would possibly be more effective tor entangling 
salmon than monofilament which are strictly speaking gill nets r~ther than 
entangling nets .. 

That salmon sometimes "run II along a tleet at nets in an attempt to 
avoid the barrier presented can be supported by three observations (~. NS. 1970). 

(1) Less salmon are usually caught when nete were tightly stretched in a 
straight line than when wind and current conditions caused them to assume a 
meandering configuration. 

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

(3) Salmon lying on the nets were occasionally driven in by the small boat 
used for tagging. 

References 

Christensen, O. M5 1971. Observations on selectivity and relative efficiency 
of saJ.mon drift nets in connection with population studies on sal.mDn at 
West Greenland. Intern. Comm. Northw. Atlant. Fish.Res. Doc. 71/65. 
Ser. No. 2535. 8 p. 

Kramer, c. Y. 1956. Extension of tbe Multiple Range Tests to gro~ means with 
unequal numbers of replications. Biometrics 12 (3): 301-310. 

Larkins, H. A. 1963. Comparison of salmon catches in monofilament and multi
filament gill nets. Comm. Fisheries Review 25 (5): 1-11. 

1964. Comparison of salmon oatches in monofilament and multifilament 
gill nets Part 11. Comm. Fisheries Review 26 (10): 1-7. 

~. A. W. MS 1910. Relative catching efficiency of salmon dritt nets and 
relative viability of salmon caught. Intern. romm. Northw. Atlant. nsh. 
Res. Doc. 70/9. Ser. No. 2330. 8p. 

Snedecor~ G. w. 1956. Statistical methods, 5th ed. Iowa State Univ. Pre88. 
Ames, Iowa, 534 p. 

C5 



- 5 -

Table 1. Results of analyses o~ variance and Duncan's Multiple Range Teets 
on average fork lengths ot Atlantic salmon taken by nets of various mesh sizes and 
fibre types at West Greenland by the A. T. Cameron durins 1969-71. Any two means 
not underacardd by the same line are significantly different at the 5% 
level, and any two lines underscored by the same line are not aign1flcant~ 

different. 

A. T. Cameron 1969 

Mesh size 115mm 130 IllIlI 140 mm 150 I11III 150 mm 
ulstron ulstron ulstron ulstron MF 

Number of fish 54 176 186 43 164 
Av. fork l.ength ~ 66.40 67.03 6H2 68·~2 

A. T. Cameron 1210 

Mesh size 130mm 140 mm 130 mm 140 mm 150 aDD 150 DOD 
: ulstron ulstron MF MF MF u1stron 

Number of fisb 80 40 78 41 45 38 
Av. Fork length 65.85 66.43 66.99 61·~ 68.28 69.~ 

A. T. Cameron 1211 

Mesh size 115 DIn 130 mill 130 mm 150 DIn 150 DIn 
ulstron ulstron MF ullitrOD MF 

Number of fish 35 112 142 62 64 
Av. fork length 62.21 63.16 66.56 68·l7 68.24 

Table 2. Results of analyses of variance and Duncan's Multiple Ranle Test on 
average fork lengths of Atlantic salmon taken by four research vessels in 130 
DIll and 150 !lID. monofilament nets at West Greenland during the International Tagging 
Experiment, 1972. Any two means not underscored by the same line are 
significantlY different at the 5% level, and any two lines undersuored by the 

r . ~ ·8~e line'arb not si«n1flcantly different. 

130 mm Monofilament 

Ship Cryos Scotia A. T. Cameron Adolf Jensen 
lI)mlber of fish 181 206 290 453 
Averagetork 
length 64.35 65.37 65.51 66.68 

l~O mm MOnofilament 

Ship Ado1:f Jensen A. T. Cameron Scotia Cryos 
!lumber at tuh 288 174 97 54 
Average fork 
length 68.34 69.05 69.41 11.11 
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Table 3. Total catch per unit effort (number of sa.lmon!mile-hour) tor various 
mesh sizes and fibre types fished by several research vessels at West Green-

. . lOD4-Labrador Sea during 1969-72. 

Mesh Size 

Shi!! Year iIlM'lIn MRtilfin 13~ ?i!tRtilfin 14Qymn liiRtilfin 

A. T. Cameron 1969 1.00 1.60 • 1.47 • 1.16 
A. T. Cameron 1970 • 1.00 0.87 0.46 0.51 0.46 
A. T. Cameron 1971 1.00 1. 73 2.27 • • 0.96 
A. T. Cameron 1972 • • 0.95 • • • 
Adolf' Jensen 1972 • • 1.55 • • • 
Scotia 1972 * * 1.18 • • • 
Cryo. 1972 • • 0.92 • • • 
All Ships 1972 • * 1.17 • • * 

-Denotes that this mesh size was not fished during this trip. 

15~ 

3.12 
0.56 
1.03 
0.57 
0.96 
0.56 
0.26 
0.63 

Table 4. Relative efficiency of' 78riOUB mesh sizes and fibre types tor catching 
Atlantic salmon. Efficiency 1s rated by using the 150 mm monofilament net 8S a 

. " standard . 

Mesh size 

115_ 130 lIIIl 130 mm 140 ... 140 _ 150 DID 150 IDI1 

Shi!! Year ulstron ulstron MF !:!!atron MF uletron MF 

A. T. Cameron 1969 0.27 0.43 • 0.40 * 0.32 1.00 
A. T. Cameron 1970 * 1.79 1.55 0.66 0.91 0.82 1.00 
A. T. Cameron 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 * • • 1.00 
All Ships 1972 • • 1.86 * * * 1.00 

-Denotes that this mesh size was not used during this trip. 

Table 5. Number of' s&lmon retained pro 100 nets in relation to type of' twine of 
the nets. Information from 2 commercial vessels at West Greenland. October

EOTeDL.r ~969 end. August-November 1970. 

Moaotilanent " Buie· of 1 

lCNAF MulU- Nets Calculation 

Vessel No Dat~ ~~1' fikFs"'150 mm l:ijS ~ 168 ~ nt¥wer ot 

1 ~ 1 Oct.-2 Nov. lB 32.7 46.3 6260 

ill!! 
11 10-31 Aug. lB 27.8 18.3 4000 

1-15 Sept. lA 25.1 13.4 3680 
25 Sept. lD 6.0 3.5 700 
26 Sept.-13 Nov. lB 24.6 14.8 7050 
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