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GILL NETS USED IN THE CENTRAL NORTH PACIFIC 

By Joseph J. Graham* and Herbert J. Mann** 

CONTENTS 

Introduction • . . . . . . 
Type of Gear Used . . . 
Selectivity of Mesh Size. 

INTRODUCTION 

6 
6 

A comprehensive study of the resources of the albacore tuna, Germo alalunga 
I(Bonnaterre) , north and northeast of the Hawaiian Island chain under Public Laws 329 
and 466 (the latter known as the Saltonstall-Kennedy Act) has been made by the Pa­
cific Oceanic Fisheries Investi­
gations (POFI) of the U. S. Bu­
reau of Commercial Fisheries. 
One of the important ob~ectives 
of the study has been to uncover 
concentrations of albacore of 
commercial magnitude. It is 
likely such a concentration was 
brought to light by cruises in 1955 
and 1956 (fig. 1). 
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The principal gear that made '.0 ~'" 
this discovery possible was the 0 ... /,,- ~ 

/r.; ~ I \ 
~till net'band events leading up to 30. 'S-""'s.~-{.:> -!I--_-+ __ -+-__ -t--__ t--\~b..."'~ 
1 S use y POFI in the North Pa - 'U ~ ~~ ~1'_ 
cific began in 1955. During the &l",? 

summer of that year, the POFI .~ 
research vessel Hugh M. Smith 20" --I~"'-\?-1-__ --+-__ _+_-_-l----~ 
(cruise 30) surveyed the-central '80· '70" 'SO· '!O- 140" '30· '20· 

North Pacific (fig. 1) with ves - ,Fig. 1 _ Outline of the general region surveyed during 1955 and 1956 
sels of Pacific Salmon Investi - by Pacific Oceanic Fishexy Investigations and Pacific Salmon Inves-
gations (PSI) of the U. S. Fish tigations. The area of albacore concentrations is shaded. 

and Wildlife Service (Powell and Peterson 1957). The Hugh~. Smith conducted hy­
drographic stations while determining the distribution and abundance of albacore tuna 
with trolling gear. The PSI vessels attempted to delineate the distribution of high­
seas salmon by gill-netting at night. Catches of albacore on the trolling gear were 
mediocre. How6ver, albacore were taken in the salmon gill nets at the more south­
ern stations (48 N.-45° N.) of the PSI vessels. A few of those catches were impres­
sive, particularly since most of the fish were not gilled, but entangled in the small­
meshed salmon nets.!./. The following year, during the same period and in the same 
area, the POFI research vessel John R. Manning made a fishing survey (cruise 32) 
in cooperation with PSI. Gill-netting was extended farther south (43

0 
N.) by POFI 

where a greater abundance of albacore was anticipated and larger mesh sizes more 
suitable for albacore were used. Again albacore were found concentrated in about 
the same area, and were taken in that vessel's gill nets in near-commercial quantities. 
* Fishery Research Biologist S Pacific Oceanic Fishery Investigations, U. S. Bureau of Commercial ** Fishery Methods & Equipment Specialist l Fisheries Biological Laboratory, Honolulu, Hawaii. 
11 Penonalcommunication to Director, POFI, Honolulu, T. H., from Chief, Pacific Salmon Investigations, Seattle, Wash .• 

September 20, 1955. 
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fishery of the nor t h w s t coast of 
specifically by POFI gear sp 
struction details of both typ 
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GILL NET 

\'lesh Siz~ 
(Stretched) 

4t 71 5 

5t" 59 5 

6t" 51 6 
------

7t" 45 8 

H USI:.D 

of POFl alb or u. 

Typ 
(1. 

-kip 1 

" II =l " " 
II 2 mesh/hanging. skip 0 

were 4t inches, 5t inches, 6t inches, and 7t inches (stretched mesh). Cons ruc ion 
details of the gill-net and trammel-net shackles are summarized in tables 1 and 2, 
respectively. Nets were hung in a conventional manner wIth the webbmg 50 percent 

Table 2 - Trammel-Net Soecifications 
Inner Net OuterNet 

Mesh Size Depth Twine Size Mesh Size Depth Twine Size 
(Stretched) (Number of Meshes) (Plv) (Stretched) (Number of Meshes) (Numberl 

4 til -
124 5 18" 20 15 

6 1-11 
2 I 

86 6 19" 19 15 
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on the corkline so that 100 fath om s of nett ing (stretc hed m esh) 
oms of corkline. Tramm e l net s d iffered from the gill net s in th 
mesh outer "walls ," whic h enclos ed th e inner webbing. Thes ou r \ all 
were evenly spaced opposite t o each other to allow fish to push h inn r 
through the walls and thus pocket themselves, 

Except for the leadline , the n e ts were made of nylon, and d ' d gr n or r .­
green to make them less conspicuous in the wat er , The webbing was cons ruc d 
of bonded double-knotted salmon twine, headlines a nd corklines of 3- rand spun 
rope, and breastline s , s e iz ings , and hangings of s pun twine . 

SELECTIVITY OF MESH SIZE 

The manner in which a lbacor e were captured during the s umme r crUIse of h 
John R. Manning was not the same for the various meshes of a set. Small r m sh 
of the-gill nets captured fish T N L t 1\1 1.:' " - e urn er 0 IS os per su 
more by entanghng than glll- f G ' ll N t th R t' d G . h OI e as e e neve ar 
mg and the trammel mes e s N d th V 1 . eare e esse captured entirely by en tan-
gling rather than poc k eting. 
When a set of nets was r e ­
trieved, the tension pl aced on 
the shackle c oming aboard was 

Mesh, ... . . 
umber Lost. 

3 

sufficient to disent a ngle the fish and those not prope r l y gilled s ometimes fell au of 
the net before reaching the vessel. Table 3 indic ates that more fish wer los from 50..------' 

(N =485 ) 
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LENGTH IN eM. AND ESTIMATED WEIGHT N 

Fig . 3 - Length fre quencies and estimated weight of albacoN tuna taken 10 glU nets during cn.t 

search vessel John ~. Manning, 

the smaller meshes than f r om t h e net s of l a rger mesh s durlllg re rl m 
sence of fish loss from the t r ammel me s h probably atte ~ a he e an 
cy of its multiple meshes. 

Thr ee size groups of a lba core co\'e r ing a 'ize range a 51 em (20 
84 cm. (33 inches) fork length (fig . 3) were sampled b' he gill n a h 

Ianning. Table -1 shows that O\'er ·hi s s i z e range a pragre lV hl r 
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fish accompanied an increase in mesh sizes from 5t inches to 7t inches. This shift 
was so great in the case of the largest mesh that the small size group (51-60 cm. 
or 20-23 inches) was almost missing from the catch. In contrast, the smallest mesh 
(4t inches) captured fish from all three size groups sampled (51-60 cm. or 20-23 
inches, 61-70 cm. or 24-28 inches, and 71-80 cm. or 28-31 inches) and small fish 
were not emphasized in the catch. As in the case of the trammel nets it appeared 
that the 4t-inch mesh captured albacore entirely by entangling. 

Table 4 - Lenath Frequency of Albacore per Mesh Size 
Fork Len th in em. 

~hackel 
51525354555657585960616263646566676869707172 73 74 75 76 77 78798081828384 

Totals 

41. 
2 - - 1 3 2 6 - - - 1 - - - 2 5 8 4 3 4 - 1 - 1 3 3 5 3 1 - - - - - 1 57 

51. - 6 10 8 7 4 2 1 - - - 1 1 2 5 - 6 8 3 2 2 2 1 4 5 - 3 - - - - - - - 83 2 

61. 1 - 2 9 14 6 3 2 - - 1 3 - 7 19 18 21 16 611 6 4 4 4 12 6 4 1 - 2 - - - - 182 
2 

71. - - - - 1 - - - - - - - 1 310 8 12 19 3 5 2 6 7 5 8 5 8 3 2 2 - - - 1 111 2 

~rammel - - 2 1 1 4 - - 1 - - - - 1 3 4 3 1 1 - - 3 2 7 5 4 2 1 - - 1 - - - 47 
Tatals 1 6 15 21 25 20 5 3 1 1 1 4 2 15 42 38 46 47 17 18 11 15 15 23 33 20 20 6 2 4 1 - - 2 480 

The progressive shift in fish size with increase in mesh size and the ability of 
the larger meshes to gill rather than entangle affect the commercial potentialities 
of the individual meshes. Of the meshes fished, the 7t inch stands far above the 
others in efficiency in catch when measured both by numbers and by weight of fish 
caught per shackle (table 5). This efficiency is further emphazised in that average 

Table 5 - Catch per Mesh Size Within the Area of Abundance (420 -460 N., 175Jj1550 w.) 
IFiaures in Parentheses were Determined from the Four Laraest CatclJ.esJ 

Mesh Size Albacore Weiqht in Pounds Percentage No. of iharks 

(Stretched Total Number Per Total Per Avg . of Albacore Total Per 

Measure) Number Shackle Shackle Fish ,Above 10 Lbs. Shackle 

41." (35) 57 (4.4) 2.0 855 (61) 30 15 t" 79 57 1.9 
2 

51. 11 (48) 84 (4.8) 2.2 1,054 (56) 28 121.11 54 57 1.4 
2 2 

61." (105) 186 (8.0) 3.7 2,642 (110) 56 14 t" 80 56 1.1 
2 

71. 11 (78) 118 (9.8) 4.2 1,929 (172) 69 17 t" 99 22 0.7 
2 

Trammel (25) 47 (5.0) 2.8 773 (78) 45 16 t" 80 28 1.6 

11 Included in all figures is the catch far a set which took 10 albacore, but had a Sl"aking time of only 2t hours . 

fish size is greater for this mesh and almost all fish taken exceeded 10 pounds. Be­
low this size albacore are often not acceptable to canners. Another attractive fea­
ture of the larger mesh is a lower shark catch per shackle, for while shark damage 
to albacore during the cruise was negligible, their removal from the nets required 
time and resulted in broken meshes. Presumably, the larger mesh of the 7t-inch 
net permitted the slender form of the great blue Prionace glauca (Linnaeus)--the 
most abundant shark--to pass through rather than gill in the net. 

On the basis of the above data, it is not possible to establish what mesh size 
would be best for fishing albacore commercially with gill nets in the central North 
Pacific, since our most efficient mesh was also the largest used. Powell et al (1952) 
captured albacore of the same size range in the eastern North Pacific using gill nets 
with mesh sizes of 7t inches, 8t inches, and 9t inches. His data showed that the 
7i-inch and 8t-inch meshes fished with about the same success but the gt-inch mesh 
experienced a considerable decrease in catch. From Powell I s and our own observa­
tions we conclude that the most efficient mesh size with respect to commercial gain 
would lie between 7t inches and 8t inches. 

As the gill net was retrieved aboard the John R. Manning, an observer record­
ed the depth of each albacore in the net by arbitrarily dividing the total depth of the 
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net (by sight) into thIrds. 
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LITHL;ANIAJ FISHERME. TE TI. TG ELECTRIC L FI HING I BALTIC 

Lit h u ani a n fishermen are es ing an 1 e c r 1 cal flshin me hod m h 
Baltic in which fish are caught by elec rifying pa ches of a e r. pecial elec­
trodes connected to a generator aboard the fishing vessel a r lowered in 0 h e 
water. When current flows bet wee n them, fish withm several dozen 'a rds of 
the anode are at t r act e d towards it and when sufficien fish have congr e gat ed . 
they are pumped by a powerful pump to the deck of he vessel. Only bigger fi sh 
are attracted and one such installation is stated to be able to service 7 rawl ers 
at the same time (Fisheries. ewsletter, July 1958). 
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