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ABSTRACT

Marine debris sighting surveys were conducted from the
west coast of British Columbia, Canada to Hawaii, U.S. in 1989
and 1990. The predominant type of debris observed in the 1989
survey was plastic items (82.4%), and (79.7%) in 1990. The most
abundant fishing gear item observed was headline corks. A total
of 6 drift (gill) nets was examined in 1989 and 5 in 1990. The
mesh size of the drift (gill) net ranged from 110 to 115 mm. The
majority of the marine debris, including fishing gear, in 1989
and 1990 was sighted in the area of the squid driftnet fishery
zone.
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INTRODUCTION
In recent years there has been great public awareness
of environmental pollution, particularly of the marine
environment in the form of marine debris. Society has long been
used to dumping wastes in the sea, without much thought for what
may become of them. The most common form of marine debris is
collectively referred to as "plastics" and since it persists, it
accumulates.
In the North Pacific Ocean a source of marine debris
comes from the squid driftnet fishery. Approximately 776 vessels
from Japan, Korea, and Taiwan are involved in this fishery which
operates from June until December. Each vessel deploys about 30
to 50 km of driftnet each night. one form of marine debris is
lost or discarded fishing gear. Due to the incredibly large
amounts of net used, repairs are done constantly with sections of
the net either stowed away, discarded at sea, or some sections
becoming lost by breaking away from the entire net, yet remain
fishing. The other form of marine debris is simply garbage that
is tossed overboard. Both forms of debris not only pose a threat
to navigation and human safety but also impact on the aquatic
resource. Problems to the aquatic resource occur either through
ingestion of styrofoam and brightly coloured plastics or
entanglement in nets that are either lost or discarded. This
causes a very serious problem commonly referred to as "ghost
fishing". The main concern is that the net is a plastic product
and will persist for years. As such it will continue to ghost
fish by entangling and killing either fish, sea birds or marine
mammals.
Since 1986, surveys have been conducted to record the
amount of lost or discarded fishing gear found along the coast of
British Columbia (Hargreaves 1987; Hargreaves and Carter 1988 and
1989). The main net type found along the coast and on the
beaches of British Columbia was the driftnet (gillnet) used in
the high seas squid driftnet fishery.
As part of our annual high seas survey, monitoring of
debris was conducted in 1989 and 1990 into the Northeast Pacific
Ocean. These monitoring programs enable us to determine the
distribution and density of marine debris, particularly lost or
discarded driftnets.
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METHODS
The procedures followed for monitoring marine debris
were the same as for monitoring marine mammals since both
observations were done concurrently. In both years a high
vantage point, such as the upper bridge, was selected as a
suitable sightin1 platform. This area allowed for an
unobstructed 270 view. The sighting effort was conducted from
sunrise to sunset but the duration was not limited if visibility
permitted. Also sighting effort was limited to one hour
intervals with a short break in between to avoid fatigue and was
suspended when visibility conditions were very poor such as
beaufort scale >4. At the beginning and end of each sighting
period or transect, the compass heading, time, position
(Lat./Long.) were recorded. This provided on-effort data,
however observations were also made during off-effort periods.
Each item was identified along with a description of its colour,
size, type of material, and if possible the amount of algal
growth attached to it. Also recorded was the date, time, and
position. When net material was sighted, the vessel altered
course towards the net to identify the net type, examine if the
net has headline corks and/or leadline attached, measure the mesh
size, estimate the size of the net, and describe any entangled
marine organisms. In some cases the net was retrieved, examined
more closely, and stored aboard.

RESULTS
The area occupied during the 1989 and 1990 high seas
survey and the trackline positions are presented by McKinnell et
al. (1989; 1990), respectively. The total number of floating
debris items observed in 1989 was 182, and 311 items in 1990.
The debris sighted during both 1989 and 1990 was placed into 7
categories, plastic, styrofoam, glass, metal, wood, rubber, and
cloth (Tables 1 and 2). For both 1989 and 1990 surveys, plastic
predominated the debris items observed, 82.4% and 79.7%,
respectively. The plastic category included fishing gear such as
nets, ropes, and floats.
The total number of fishing gear debris items observed
in 1989 was 116, and 167 items in 1990 (Tables 3 and 4). The
predominate fishing debris item observed in 1989 and 1990 was
headline corks, 58.6% and 59.3%, respectively. In 1989, 8
sections of net were found, and, in 1990, 9 sections were found.
The majority of net type found in both years was drift (gill)
net. It is interesting that the ranking of the fishing gear, in
order of abundance, was the same for both years, starting with
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headline corks, large floats, drift (gill) net, rope,
unidentified net, and trawl net.
The distribution of both non-fishing and fishing gear
is presented by 5° latitude x 50 longitude blocks in Tables 5 and
6. The majority of both non-fishing and fishing gear debris in
1989 occurred between 155° and 159° longitude and between 30° and
44° latitude. In 1990 the distribution of both non-fishing and
fishing gear debris occurred between 150° and 159° longitude and
between 25° and 39° latitude.

DISCUSSION
The majority of marine debris recorded occurred inside
of the neon flying squid (Ommastrephes bartrami) fishing
boundaries. During both years plastics remain the most abundant
debris item encountered in the survey area. This is reflected by
the large number of fishing floats sighted during both years.
The second most abundant plastic item was plastic bags and this
was evident in the 1989 survey where a large number of bags were
found floating in the area between 155° and 159° longitude and
between 3o 0 and 34° latitude. Styrofoam items were more abundant
in the 1990 survey than in 1989. It is interesting that the
proportion of styrofoam in relation to the total number of debris
items sighted is similar for both years. Most of the styrofoam
items observed were white in colour and appeared to be from
sections of boxes, with the largest section about 1600 cm2 • In
addition, the majority of the styrofoam was found south of the
35° latitude. The northern distributional limit of abundant
debris for each survey period appears to reflect the seasonal
boundary limits of the neon flying squid fishery. For example,
in 1989 the July boundary was 430 latitude and from Table 5 the
abundance of debris is low north of 44° latitude. During the
1990 survey the June boundary was 40° latitude and from Table 6
the abundance of debris was low north of 39° latitude. The
results outlining the distribution for both plastics and
styrofoam are similar to those of the Japanese marine debris
surveys for 1987 and 1988 (Mio and Takehama 1988; Nasu and
Hiramatsu 1989, respectively).
Distinguishing between lost or discarded driftnet is
difficult since nets containing both corkline and leadline could
be discarded rather than lost. The bundles of nets observed in
1989 were small, each consisting of a small amount of
monofilament mesh measuring between 110 and 115 mm. All nets
contained a small number of headline corks and rope. These nets
appeared to be discarded. In 1990 only one net did not contain
headline corks. The rest of the nets observed had up to 20
headline corks. Of the driftnets observed only one appeared to
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be legitimately lost and not discarded. The floating trawl net
appeared to be discarded since small sections were sighted. The
mesh of the trawl net was not monofilament and had a mesh size of
70 mm.
The potential impact of marine debris sighted during
any survey in the North Pacific Ocean can be summarized in the
following manner. First, there have been a number of studies
documenting the adverse effects of marine debris on the aquatic
resource. Results by Balazs (1985), Day et al. (1985), Fry et
al. (1987), and Rayn et al. (1988) indicate that the digestive
tracts of a variety of species of sea birds and sea turtles were
blocked as a result of ingesting pieces of styrofoam and
plastics. It is well known that marine mammals and fish can
become entangled in fragments of plastic straps, and rope
(Scordino 1985; Fowler 1987) as well as lost or discarded
driftnet or other nets (Degange and Newby 1980; Laist 1987).
Finally, a percentage of this floating debris will ultimately
wash up onto the beaches off the west coast of Canada and the
United states.
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Table 1. Number and type of fishing gear debris sighted during
the first and second legs of the high seas survey, July 12 August 25, 1989.
Number of Items Recorded in 1989
Fishing gear
July 12-August 2

August 4-25

Total

Headline corks
Large floats
Drift (gill} net
Rope
Unidentified net
Trawl net

31
9
0
0
0
0

37
30
6
1
1
1

68
39
6
1
1
1

Total

40

76

116

Table 2.
Number and type of fishing gear debris sighted during
the first and second legs of the high seas survey, May 22 - July
2, 1990.
Number of Items Recorded in 1990
Fishing gear
May 22-June 11

June 14-July 2

Total

Headline corks
Large floats
Drift (gill} net
Rope
Unidentified net
Trawl net

64
28
3
2
0
1

35
27
2
2
3
0

99
55
5
4
3
1

Total

98

69

167
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Table 3. Composition of debris sighted during the first and
second legs of the 1989 high seas survey, July 12 - August 25,
1989
1989 Survey

Item

July 22-August 2

August 4-25

Total

Rank
1
2
3

82.4

4

3.8
0.6
0.6
0.6

Plastic
Glass
Styrofoam
Metal
Wood
Rubber
Cloth

43

2
5
2
0
0
1

107
11
4
5
1
1
0

150
13
9
7
1
1
1

Total

53

129

182

5
6
7

%

7.1
4.9

Table 4. Composition of debris sighted during the first and
second legs of the 1990 high seas survey, May 22 - July 2, 1990.
1990 Survey

Item

May 22-June 11

June 14-July 2

Total

Rank

Plastic
Styrofoam
Glass
Metal
Wood
Rubber
Cloth

150
17
11
4
2
0
3

98

248

6
9

23
20

1
2
3

79.7
7.4

4

8

4

3

5
4

5

4

0

3

7

2.6
1.6
1.3
1.0

Total

187

124

311

6

6.4

- 10 Table 5.
Distribution of non-fishing gear debris and fishing
gear debris (in brackets) in 5°latitude x 5°longitude blocks
sighted during the high seas survey, July 12- August 25, 1989.

Longitude
Latitude
164-160 159-155 154-150 149-145 144-140
45-49

1(2)
8(28)

40-44

35-39

1 (0)

2(3)

1 ( 1)

2(2)

139-135 134-130
2(2)

1(0)

1(2)

38(21)

30-34

79(30)

25-29

4(5)

0 (1)

Table 6.
Distribution of non-fishing gear debris and fishing
gear debris (in brackets) in 5°latitude x 5°longitude blocks
sighted during the high seas survey, May 22- July 2,1990.

Longitude
Latitude
159 - 155 154-150 149-145 144-140 139-135 134-130

---------------------------129-125

45-49

7 (6)

40-44

0(2)

35-39

13 (7)

30-34

28(31)

25-29

37 (36)

20-24

3(0)

32 (39)
4(5)

2(8)

3(4)

1(2)

3(7)

7 (0)

