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ABSTRACT 

Vessels from Japan, Taiwan, and the Republic of Korea 
annually conduct extensive driftnet fisheries for flying squid 
Ommastrephes bartrami in the North Pacific Ocean. For example, 
in 1987 approximately 478 Japanese vessels, 130 Korean vessels, 
and 87 Taiwanese vessels were actively involved in the squid 
driftnet fishery. Each vessel typically deploys 30 to 50 km of 
driftnet each set, which would mean that in 1987 there was a 
total of at least 20850 to 34750 kilometers of driftnet deployed 
each night in the squid fishery. Each year a portion of the 
driftnet gear used in the high seas squid fishery is discarded or 
accidentally lost at sea. Concerns have been raised in Canada 
and the United States that the lost and discarded driftnet may 
continue to "ghost fish" for long periods, possibly capturing and 
killing substantial numbers of salmon, sea mammals, and sea 
birds, before finally sinking to the ocean bottom or washing 
ashore. Since 1986 the Canadian Department of Fisheries and 
Oceans has annually conducted a volunteer driftnet survey program 
to address this concern. A total of 89 sightings of driftnet 
along the B.C. coast was reported in 1989 prior to 1 September, 
compared to 6 reports in 1988 and 25 reports in 1987. The large 
increase in driftnet sightings in 1989 is probably due primarily 
to the extensive survey conducted and reported by one individual, 
rather than from any substantial increase in the quantity of 
driftnet that washed ashore in 1989. All of the driftnets 
reported in 1989 were sighted on the shore and none were reported 
to contain any remains of marine fish, mammals, or birds. Based 
on the size, shape, materials, and construction of the mesh and 
corks obtained in driftnet samples, we conclude that most of the 
driftnets reported in 1989 originate from the high seas squid 
driftnet fishery. 
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INTRODUCTION 

Vessels from Japan, Taiwan, and
0

the Republic of Korea 
annually conduct extensive driftnet (gillnet) fisheries for 
flying squid Ommastrephes bartrami in the North Pacific Ocean. 
Each driftnet usually consists of 600 to 1000 panels of 
monofilament gillnet, tied together to form one long net. The 
nominal length of each net panel is 50 meters, so the total 
length of the driftnet set by each squid driftnet vessel is 
typically 30 to 50 kilometers. The average mesh size is 120 mm 
stretched mesh, but mesh sizes can vary from approximately 80 mm 
to 155 mm stretched mesh. 

The high seas squid driftnet fishery began in 1978 and 
continues to expand each year. However, it is difficult to obtain 
reliable estimates of the quantity of fishing gear and effort 
involved in this fishery. In 1983 an average of approximately 
150 Japanese vessels, 200 Korean vessels, and 101 Taiwanese 
vessels participated in the North Pacific squid fishery (Anon 
1984, Chen 1985, Gong et al. 1985). In 1987 approximately 478 
Japanese vessels, 130 Korean vessels, and 87 Taiwanese vessels 
were actively involved in the squid driftnet fishery (Ignell 
1988). Assuming each vessel deployed 30 to 50 km of driftnet 
each set, this would mean that in 1983 there was a total of 13530 
to 22550 km of driftnet set in the water each night. In 1987 
this would have increased to 20850 to 34750 kilometers of 
driftnet per night. 

Each year a portion of the driftnet gear deployed in the 
high seas squid fishery is discarded or accidentally lost at sea. 
Concerns have recently been raised in Canada and the United 
States about the potential impacts of lost or discarded driftnets 
on other resources. The main concern is that these nets may 
continue to ''ghost fish" for long periods, possibly capturing and 
killing substantial numbers of salmon, sea mammals, and sea birds 
before finally sinking to the ocean bottom or washing ashore. 
There is also evidence that these nets can pose a hazard to 
navigation (Hargreaves 1987). Since 1986 the Canadian Department 
of Fisheries and Oceans has annually conducted a driftnet survey 
program to address these concerns. 

METHODS 

The Lost and Discarded Driftnet Program is a volunteer 
program and a variety of approaches have been used to obtain the 
cooperation and assistance of as many people as possible. The 
methods used and results for 1986, 1987, and 1988 are provided in 
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earlier reports (Hargreaves 1987; Hargreaves and Carter 1988). 
In 1989 the following methods were used: 

1. advertisements were placed in fishing industry 
newspapers and magazines, describing the appearance of 
high seas driftnets. Commercial and sport fishermen, 
and the general public, were asked to report any 
sightings of unattended nets seen either in the water 
or washed up on the shore. Advertisements were placed 
in the May, June and July editions of "The Fisherman" 
newspaper (distribution of approximately 11000 copies 

· per issue during the period when we advertised), the 
July/August edition of "The Native Voice" newspaper 
(distribution of approximately 2000 copies per issue), 
and in the June edition of "The West Coast Fisherman" 
magazine (distribution of approximately 12000 copies 
per issue, including 6500 copies mailed directly to 
commercial fishermen). 

2. the Offshore Surveillance Division, Department of 
Fisheries and Oceans, was contacted and asked to keep a 
continuous watch for driftnets on all Fisheries patrol 
vessels. 

3. posters were placed at approximately twelve 
locations along the B.C. coast from Victoria to Prince 
Rupert, informing fishermen and the general public of 
the Driftnet Program and requesting their cooperation 
and assistance. The locations included most major fish 
processing plants where commercial fishermen unload 
their catch and at the busiest government small craft 
harbours (Prince Rupert, Port Hardy, Port Alberni, 
etc.), which are used extensively by sport fishermen 
and owners of small pleasure craft. 

4. Mr. John Musgrave, a recreational sailor and 
enthusiastic beachcomber, travelled and explored many 
of the beaches along the north coast of the B.C. 
mainland and west coast of the Queen Charlotte Islands 
during the months of July and August. During this 
trip he kept a detailed diary in which he recorded each 
section of driftnet he encountered, including the 
location, date, and an estimate of the size of each 
net. He also provided us with samples of corks and 
mesh from each net, and measured and calculated or 
visually estimated the total volume (cubic meters) of 
net in each large bundle. Photographs were taken of 
many nets to assist us in verifying his estimates of 
the total amount of driftnet in each bundle. 
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RESULTS 

A total of 89 sightings of driftnets was reported in 1989 
prior to 1 September. (No additional sightings of driftnets were 
reported last year between 1 September and 31 December, 1988.) 
Aside from Mr. Musgrave, four other people reported sightings of 
driftnets in 1989 (Table 1). One report included a sample of 
net, which was identical to the type of net typically used in the 
high seas squid driftnet fishery. From the information provided, 
the other three drfitnet sections reported were also probably 
from high seas squid driftnets, but no samples of net or corks 
were obtained to verify this conclusion. Mr. Musgrave's 
extensive survey provided 85 sightings of driftnets (Table 2), 
including 22 from the B.C. mainland coast and 63 from the Queen 
Charlotte Islands. 

Analyses of the samples of driftnets indicates that all nets 
were constructed of monofilament mesh, ranging in size from 54.0 
mm to 139.7 mm stretched mesh. Most samples were from nets 
constructed of 108.0 mm stretched size. All of the driftnets 
reported in 1989 were sighted along the shoreline, usually on 
sand or gravel beaches. None of the nets sighted in 1989 were 
reported to contain any remains of marine fish, mammals, or 
birds, and there were no reports of driftnets tangling in the 
propellers or fishing gear of vessels operating along the coast 
of British Columbia. 

DISCUSSION 

The 89 sightings of driftnets reported in 1989 are 
substantially more than the 6 sightings reported in 1988 and the 
25 sightings reported in 1987. However, the large increase in 
sightings this year resulted primarily from the comprehensive 
survey reported by Mr. Musgrave, rather than from any substantial 
increase in the quantity of driftnet that washed ashore along the 
B.C. coast in 1989. Without his efforts, the number of sightings 
would have declined to only four, despite continued advertisement 
of the Driftnet Program. The data provided by Mr. Musgrave 
demonstrates that there is undoubtedly much more driftnet washed 
ashore each year along the B.C. coast than has previously been 
indicated by the few sightings reported in 1987 and 1988. 
However, Mr. Musgrave has annually conducted similar 
reconnaissances of the shoreline and beaches along much of the 
B.C. coast for many years and in his opinion the amount of 
driftnet along the B.C. coast has declined in recent years, and 
was much higher during the period 1980-1986. 

Judging from the size, shape, material, and construction of 
the mesh and corks provided in the samples, we conclude that most 
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of the driftnets reported in 1989 came from the high seas squid 
driftnet fishery. The samples indicate that all nets were 
constructed of monofilament mesh, usually of 108 mm mesh size, 
with oblong and flattened, or cylindrical, styrofoam floats. 
This is typical of the mesh size and floats used in the high seas 
squid driftnet fisheries (Ignell 1985; Gong et al. 1985), but 
rarely used by Canadian and United States fishermen. Canadian 
Fisheries Regulations currently prohibit the use of monofilament 
gillnets with mesh sizes larger than 64 mm in all domestic 
fisheries. However, the 1989 Regulations permit the use of 
monofilament gillnets with mesh sizes between 57 - 64 mm 
stretched mesh in the domestic roe herring fishery. Two of the 
driftnets reported by Mr. Musgrave had mesh sizes of 54 mm, and 
the corks and construction of mesh indicate that both of these 
nets probably came from the B.C. roe herring fishery. However, 
all of the other samples are from driftnets with mesh sizes 
larger than 75 mm, so it unlikely that any of these nets were 
discarded or lost from Canadian fisheries. 

A small percentage of the driftnets sighted in Canadian 
waters may come from U.S. fisheries. The United States permits 
use of monofilament gillnets in some commercial and native 
fisheries. Single strand monofilament gillnets are permitted 
under current fisheries regulations in both Washington and 
Oregon. However, in Washington use is restricted to Puget Sound 
fisheries and the minimum size is 12.7 cm (5 inch) stretched mesh 
(1988 personal communication, E. Jacoby, Washington Dept. 
Fisheries). In Oregon the use of monofilament gillnets are 
permitted only in the shad fishery in the Columbia River and the 
legal mesh sizes range from 136.5 to 158.8 mm (1988 personal 
communication, J. Galbraith, Oregon Dept. Fish and Wildlife). 
Ocean currents along the west coast could carry lost or discarded 
gillnets from U.S. fisheries into Canadian waters, particularly 
from Washington State. This may account for some sightings of 
lost or discarded gillnets with mesh sizes of 127 mm (5 inch) 
stretched mesh or larger. Only one of the gillnet sections 
reported in 1989 had mesh of this size. Regulations in Alaska 
allow only multifilament gillnets. These regulations require a 
minimum of 30 filaments per strand, typically constructed with a 
core of 24 fine filaments covered with 6 coarse filaments. None 
of net samples reported through the Driftnet Program since 1986 
were constructed of this type of mesh. 
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TABLE 1: Date, location, reference, and observation or COITIT!ents for each net reported prior to 1 Septerrber 1989. 

Reported by 

Peter Knox/David Hanuse 
H/V Chasam/Herring Streaker 

Sam Whitehead 

Kyle Gunderson 
H/V Kaleo 

Craig Ellis 

Date 

July 1/89 

July 3/89 

July 5/89 

August 5/89 

Location Details 

Duval Point SAMPLE 1: 10.8-cm monofilament mesh 
4.45 x 15.24-cm cylindrical, 
styrofoam floats 

(Entrance to Hardy Bay) 

Butler Cove (bottom 
of Stephens Island) 

South side Lanz I. 

San Josef Bay 

Small bundle found on beach estimated to be 
about 9.1m in length. No sample sent but 
described as having 10.16-cm stretched mesh 
and long, narrow, styrofoam floats with 
grooves on either side. 

Found one section estimated to be -61m in 
length plus several large mounds bundled up 
on beach. No s~le sent. 

Came across large mass of monofilament drift· 
net with much of it buried in sand above the 
high tide line. Estimated to be about four 
times the size of a herring gillnet. Floats 
described as long, cylindrical. No s~le 
sent. 

'-l 



TABLE 2: Observations and sarrples of driftnets provided by Mr. John Musgrave during his survey of beaches along the north coast of British 
Colurbia. ill driftnet sarrples reported in this Table were of similar dimensions (10.80-cm monofilament mesh and 17.78-19.05 x 6.35 x 3.81 cm 
c~ressed, styrofoam floats), unless specified otherwise. 

Reported by 

John Musgrave 
M/V Alamain 

Date 

July 6/89 

July 9/89 

July 10/89 

July 12/89 

Location 

Duck Island 
Goose Group 

Price Island 
SE end 

Swindle Island 

Price Island 
NW end 

Ramsbotham Island 
Laredo Channel 

Aristazabal Island 
East side· midway 
to north end 

Details 

One bundle of driftnet 
Sarrple Sl • .08·.11 cu. m 

20.32-cm float. 
Photo· P1 
S2 · 8 floats 

7.62-cm mesh. 
S3 · No floats, .06 cu. m 

11.43-cm mesh. 
P2 
S4 · .04 cu. m 

P3 

13.97 x 4.45-cm cylindrical floats, 
tapered towards ends. 

SS · .04 cu. m 
S6 - .03 cu. m 
P4 

S7 · 7 floats 

S8 · -22.7 cu. m 
15.24 x 4.45-cm cylindrical floats. 

PS 

S9 - No floats, .08 cu. m 
5.4-cm mesh [likely domestic]. 

P6 
S10 · .08 cu. m 
P7 

co 



Reported by Date Location Details 

S11 - .08 cu. m 
P8 

July 13/89 Anderson Island S12 - .08 cu. m 
P9 
S13 - .06 cu. m 

July 13/89 Anderson Island P10 
(cont'd) S14 - .08 cu. m 

8.89-cm mesh. 
P11 

July 14/89 Moore Island S15 - .08 cu. m 
13.97 x 5.08-cm floats. 

P12 
S16 - tangled in trawl web, no size estimate. 

16.51 x 5.08-cm cylindrical (not coq:>ressed), I.O 
blue floats. 

P13 
S17 • Not driftnet, probably herring net, no size 

estimate. 
5.4-cm mesh. 
11.43 x 6.35-cm floats. 

P14 
S18 - • 06 cu. m Net covered in oil • 

8.26-cm mesh. 
16.51 x 5.08-cm, cylindrical (not coq:>ressed) 
floats. 

P15. P16 closeup of debris on beach. 
S19 - mostly floats and line. 
P17 

August 4/89 Antle Island of S20 - large mass tangled web. 
Kingkown Inlet on 8.89-cm mesh. 
Banks Island PP3-1 

S21 - .25 cu. m 
19.69-cm, rust-coloured float. 

PP3-2 
S.E. Grief Point S22 - .08 cu. m 
Banks Island 20.32-cm float. 

PP3-3 



Reported by Date 

July 17/89 

July 19/89 

Location 

QUEEN CHARLOTTE ISLANDS 

Ross Island 

Rose Inlet-Houston 
Stewart Channel 

Louscoone Inlet 

Details 

Q1 - .03 cu. m 
8.89-cm mesh. 

Q2 - .11 cum 
10.16-cm mesh. 

P18. P19 - 0.04 cu. m floats only, no Sall1)le. 
Q3 - .08 cu. m 

P20 

16.51 x 5.08-cm cylindrical (not c~ressed), 
blue floats. 

Q4 - .17 cu. m 
8.89-cm mesh. 

P21 
QS - .08 cu. m 
P22 
Q6 - .06 cu. m 
P23 
Q7 - .08 cu. m 
P24, P24A 
QB - .06 cu. m, web only. 
Q9 - buried in sand, 2-3 cu. ft. 

7.62-cm mesh. 
19.69-cm float. 

Q10 - .06 cu. m, on rocks, no floats. 
P26 
Q11 - Small nllllber of blue floats. 
Q12 - .08 cu. m 
P27 - Note type of float atypical. 
Q13 - .03 cu. m 

P28 

16.51 x 5.08-cm cylindrical (not c~ressed), 
blue floats. 

Q14 - .08 cu. m 
P29 

,_. 
0 



Reported by Date Location 

July 20/89 Flamingo Inlet 

Short Inlet 
July 21/89 

Staki Bay 

Details 

Q15 - 0.04 cu. m, no floats. 
10.16-cm mesh. 

PP1 
Q16 - .06 cu. m 
Q17 - .03 cu. m 
P30 
Q18 - 1 float, no size estimate. 
Q19 - .34 cu. m 
P32 - not all sample visible in photo. 
Q20 - small amount, no size estimate. 
P33 
Q21 - .08 cu. m 

10.16-cm mesh. 
P34 
Q22 - .03 cu. m 

16.51-inch float. 
P35 
Q23 - .03 cu. m, no floats. 

11.43-cm mesh. 
Q24 - .17 cu. m 
P36 
Q25 - • 14 cu. m 

19.69-cm float. 
P37 
Q26 - .03 cu. m 

10.16-cm mesh. 
P38 
Q27 - . 14 cu. m 

19 .69-cm float. 
P39 
Q28 - .1 cu. m 
P40 
Q29 - .11 cum 
P41 - Not all in photo. 
Q30 - .08 cu. m 

8.89-cm mesh. 
P42 

...... 
I-' 



Reported by Date 

July 23/89 

July 24/89 

Location 

Gowgaia Point 
(Gowgaia Bay) 

Gowgaia Bay 

Details 

Q31 - .03 cu. m, no floats. 
Q32 - .04 cu. m 

16.51 x 5.08-cm cylindrical (not c~ressed), 
blue floats. 

P43, PP2 
Q33 - .04 cu. m, oily s~le, oil-soaked wood on 

beach. 
P44, P44A (floats and line only, 0.04 cu. m). 
Q34 - .07 cu. m 

P45 
Q35 -

P46 
Q36 -
P47 
037 -
P48 
Q38 -

P49 
039 -
P50 
Q40 -
Q41 -

P51 
Q42 -

P52 
Q43 -
Q44 -

P53 -

13.97 x 5.08-cm cylindrical (not c~ressed), 
red floats. 

.06 cu. m 
11.43-cm mesh. 
16.51 x 5.08-cm cylindrical (not c~ressed), 
blue floats. 

.11 cum 

.2 cu. m 

.08 cu. m 
8.89-cm mesh. 

.03 cu. m 

Entire s~le collected. 
.08 cu. m 

8.89-cm mesh. 

.23 cu. m 
10.16-cm mesh. 

.03 cu. m 

.04 cu. m 
8.89-cm mesh. 

includes both Q43 and 044. 

...... 
N 



Reported by Date 

July 25/89 

July 27/89 

July 28/89 

July 30/89 

July 30/89 

Location 

Large bay north 
of Gowgaia 
131 37 1W 52 27 1 N 

Bay S. Puffin Cove 
131 40'W 52 29 1 N 

Puffin Cove 
131 33 1W 52 30 1N 

Blue Heron Bay 
131 59 1W 52 40 1N 
132 07 1W 52 45 1 N 

Boomchain Bay 

Islands. Boomchain 

Bay E. Kaisun Hbr. 

Details 

044A - .07 cu. m heavily oil-soaked. 
20.32 x 3.81-cm float. 

PP2(2) 
045 - .11 cum, oily. 
PP3·4(2) 
Q46 - <.03 cu. m 
PP5(2) 
Q50 - Entire saq:>le collected. 
047 - .08 cu. m 
Q48 - .08 cu. m 

22.86 x 3.81-cm float. 
PP6(1) 
049 • .03 CU. Ill 

15.24 x 3.81-cm hollow, plastic atypical 
float. 

Q51 - .03 cu. m 

Q52 - <.03 cu. m 
11.43-cm mesh. 

Q53 - small 81110lnt, 2 floats only. 
9.53-cm mesh. 
22.86 x 3.81-cm floats. 

Q53(A) - .08 cu. m 
Q54 - .03 cu. m 
Q55 - .03 cu. m 
Q56 - <.03 cu. m 
Q57 - .11 cum 
QS8 - .06 cu. m 

8.89-cm mesh. 
Q59 - .06 cu. m 
Q60 - • 17 cu. m 
Q61 - .04 cu. m 
Q62 - .03 cu. m 
Q63 - .06 cu. m, probably local or191n. 

13.97-cm monofilament mesh. 
12.70 x 7.62-cm floats. 

-w 



Reported by Date Location Details 

GENERAL COMMENT: Kaisun Hbr beaches checked 
visually. Shore on S. side of Island and N. 
~ide of Kaisun walked· one big plastic 
graveyard. 


