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ABSTRACT 

The proble~ of marine debris, and its environmental impacts, 
has been much publicized since the early 1970s. In 1975 the 
National Academy of Science defined marine litter as solid 
materials of human origin which were discarded at sea or reached 
the sea through waterways or domestic and industrial outfalls. 
There are two ways of assessing the amount of marine debris: 
open-water surveys and beach surveys. Beach surveys have proved 
to be the most cost effective, but recently there have been a 
number of attempts to estimate the amount of debris in open 
water. Fisheries observers are in a unique position to collect 
information concerning the types and distribution of marine 
debris. As a result of a 1991 agreement between the Marine 
Entanglement Research Program and the Observer Program, a marine 
debris data collection project was developed to quantify the 
amount of marine debris generated from the vessels, retrieved 
with the gear, or observed on the water surface. This project is 
in its first year of data collection and the preliminary results 
are presented here. 



INTRODUCTION 

The Observer Program first addressed the issue of marine 
debris in 1982. At that time reports that northern fur seals 
(Callorhinus ursinus) were being entangled in net material led to 
a study on board foreign fishing vessels operating in the 
exclusive economic zone (EEZ) (Berger and Armistead, 1987). 
Beginning in the fall of 1982 and continuing through 1985 
observers recorded the amount of net material discarded or lost 
during foreign and joint venture fishing activities. Although 
they were not able to provide an estimate of the amount of 
material being discarded, lost, or retrieved, they were able to 
detect trends and to identify areas of concern. 

Until recently the primary source of information on illegal 
disposal of vessel generated waste by domestic fishing vessels 
has been the affidavits written by NMFS observers. Domestic 
observers began reporting at-sea disposal of garbage in 1989. 
Since January of that year approximately 77 affidavits have been 
submitted to the enforcement division of NMFS concerning illegal 
dumping at sea. These affidavits were forwarded to the Marine 
Safety Division of the 17th Coast Guard district. Affidavits 
most often concerned the disposal of plastic bags of ship's 
garbage, but they have also reported the discarding of netting, 
cables, crab pots, bait boxes, and washing machines. In 1991 it 
was recognized that fisheries observers were in a unique position 
to collect data on the types and distribution of marine debris. 
As a result of an agreement between the Marine Entanglement 
Research Project and the Observer Program, a marine debris data 
collection project was developed. 

SAMPLING METHODS 

This project was designed to examine three aspects of marine 
debris: the illegal disposal of garbage from fishing vessels; the 
catch and disposition of marine debris; and the sightings of 
marine debris. Sampling procedures and data forms recommended by 
Ribic and Dixon (1992) were considered in developing this data 
collection project. The developmental phase was completed in 
1991, and the project was assigned to observers beginning in 
December of that year. All observers were briefed on MARPOL V 
and instructed to record all cases of illegal disposal of vessel 
generated waste on the form provided (Fig. 1). In addition five 
observers per month were instructed to record information on a 
second form (Fig. 2) concerning the retrieval and subsequent 
disposal of marine debris. Retrieval data were separated into 
two categories, retrieved debris that was a part of their sample 
and could eventually have sampling effort attached to it, and 
retrieved debris that was not part of their sample. 

These same observers were also instructed to complete open 
water sighting surveys for marine debris. Sighting surveys were 
conducted whenever the vessel was in transit for extended periods 



and other, higher priority duties were taken care of. suitable 
sighting conditions were characterized by sea states with minimal 
chop, and visibility at least one kilometer ahead. This included 
Beaufort 0-4 (Fig. 3) with unrestricted visibility or visibility 
conditions between levels 1 and 4 (Fig. 4) Observers were 
instructed to limit concentrated sighting effort to one hour 
intervals to avoid fatigue. The observations were made from the 
flying bridge or other elevated positions, and all objects 
sighted during this period were counted regardless of distance 
from the ship. 

RESULTS 

Observers assigned this project are just beginning to 
return, the data have been entered onto a spreadsheet, and some 
preliminary analysis has been done. Through August, 
approximately 600 observers have been deployed by the Observer 
Program in 1992. Each of these observers has been instructed to 
provide information on the illegal dumping of trash from fishing 
vessels. As of 1 September, 71 observers have returned from sea 
and submitted completed data forms, however only 25 recorded any 
instances of trash being dumped at sea. Refer to Table 1 for a 
listing of vessel generated marine debris. 

A cursory look at the data indicates that everything from 
tires to fishing gear to a plastic ride-on rocking horse has been 
retrieved. Observers reported 385 instances of retrieved debris 
in their samples. Of these, 18 were later burned, 206 were 
stored for disposal on land, 134 were discarded at sea, 7 were 
lost, and 6 were disposed of by some other means. Observers were 
unsure what happened to 14 pieces. Although fishing and sampling 
effort data, in trawl duration and metric tonnage sampled, are 
part of the project, they are not available for this preliminary 
analysis. Refer to Table 2 for a listing of retrieval and 
disposal of marine debris. 

Observers also reported the retrieval of 452 pieces of 
marine debris outside their samples, the major component was 209 
crab pots. Of the 452 pieces recorded, 16 were burned, 2 were 
lost, 163 were saved and discarded on land, and 234 were 
discarded at sea. Observers were unsure of the disposal of 37 
items. Refer to Table 3 for a listing of retrieval and disposal 
of marine debris. 

As of l September, 188 sighting surveys had been completed 
by domestic observers. They had accumulated 206 hours and 18 
minutes of sighting time and had observed 39 pieces of marine 
debris on the water surface. Refer to Table 4 for a complete 
listing of the items sighted. 
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DISCUSSION 

On 31 December 1988 Annex V of the International Convention 
for the Prevention of Pollution from Ships (MARPOL V) entered 
into force. MARPOL V prohibits disposal of plastics in the ocean 
and specifies the distance from shore that all other garbage may 
be dumped. One of the aims in developing a marine debris data 
collection project is to assess changes in the way debris is 
handled following the ratification of MARPOL v. Prior to 1992 
data on the types, distributions, and densities of marine debris 
were not available. Data collected this year will serve as a 
baseline for this assessment. However, a sense of the extent of 
illegal dumping of vessel generated garbage can be obtained from 
the affidavits. From March 1990 to 1 September 1992, 67 
affidavits have been forwarded to the NMFS Enforcement division; 
20 for 1990, 38 for 1991, and 9 for 1992. Even more significant 
than the decrease in the number affidavits may be the number of 
occurrences each affidavit documents. The majority of affidavits 
written in 1990 and 1991 document multiple counts of MARPOL V 
violations, but the majority of the 1992 affidavits report a 
single count of illegal dumping of vessel generated waste. 

One of the driving forces behind MARPOL V was the effect 
marine debris had on wildlife, either through entanglement or 
ingestion. According to the data the most abundant pieces of 
debris that would fit this category are crab/fish pots, plastic 
bags, trawl net/fragments, longline gear, and plastic sheeting. 
Of the 703 pieces of debris which made up this group, 33 pieces 
were vessel generated debris and 670 pieces were recovered with 
the fishing gear of which 344 were later discarded by vessel 
personnel. It should be noted that MARPOL V only addresses 
vessel generated garbage, thus discarding debris brought up with 
fishing gear is not a violation. However, discarding fishing 
gear is addressed in sections 229.6C7 and 229.7F of the Code of 
Federal Regulations which states; "No fishing gear in whole or in 
part may be willfully discarded". 

The one piece of information that is needed to do a more 
complete analysis of the data is fishing and sampling effort. 
That information is not easily available at this time, but will 
be added before the end of the year. The current forms will be 
revised to include sample weight and total catch weight for 1993. 
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Cruise Vessel Year 
No. code 

1 - 5 6 • 9 10 • 11 

Sight Date Sea 
Code Mo Day State Haul 

12 13-14 15-16 17 18-20 

Sighting code 
1 • Debris fcu,d In saq,led portion of haul 
2 • Debris fcu,d In portion of haul not saq,led 
3 • Lost or discarded debris 

Start Posltf"" Ervf Position 
(N) (1) (N) (1) Debris 

latitude E/W longitude latitude E/W longitude Code 

Size code 
A • ~ 1 quart 
8 • 1 qt• 5 gallons 
C • 5 · 15 gallons 
D • 15 • 30 gallons 
E • > 30 gallons 
F • codend 
G • IA'\known 

Size 
Code Nim>er 

21 • 24 25 26 • 29 30 • 33 34 35 • 38 39 · 41 42 43 • 44 

Ffgure 1.--0bservatfona of catch and/or disposal of 11111rfne debris fora. 

Disposal code 
8 • Burned 
S • Stored 
D • Discarded 
L • Lost 
U • Unknown 
o • Other 

Page_of __ 

N • Not applicable 

Disposal 
Code 
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Crufae Vessel Year 
Page_ of_ 

No. code 

1 - 5 6 - 9 10 - 11 

Start Posftfon End Posftfon Sf!:1htfna Posftfon Est 
Date Sea (N) (1) (N) (1) Start End Speed (N) (1) Sfght Dia 

Mo Day State Vfs lat E/W lon lat E/W lon Tfme Tfme (knots) lat E/W lon Tfme Object (m) 

1Z ! 15 16 - 17 18 19-ZZ Z3 24-27 28-31 3Z 33-36 37-40 41-44 45-47 48-51 5Z 53-56 57-61 62-64 65-68 
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. 
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. 
O'I . 

. 
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Ffgure z.--Marfne debrfa afghtfng survey for11. 
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Knots Description 

o- 1 Calm 

1- 3 Light Air 

wave ht. 
sea conditions 

Sea smooth and mirror-like 

Scale-like ripples without 
foam crests 

4- 6 Light breeze Small, short wavelets; 
crests have a glassy 
appearance and do not break. 

7-10 Gentle breeze Large wavelets; some crests 
begin to break of glassy 
appearance. Occasional 
white foam crests. 

11-16 Moderate breeze Small waves, becoming 
longer; fairly frequent 
white foam crests. 

17-21 Fresh breeze Moderate waves, taking a 
more pronounced long form; 
many white foam crests; 
there may be some spray. 

22-27 Strong breeze Large waves begin to form; 
white foam crests are more 
extensive everywhere; there 
may be some spray. 

28-33 Near gale Sea heaps up and white foam 
from breaking waves begins 
to be blown in streaks along 
the direction of the wind; 
spindrift begins. 

34-40 Gale Moderately high waves of 
greater length; edges of 
crests break into spindrift; 
foam is blown in well-marked 
streaks along the direction 
of the wind. 

41-47 Strong gale High waves; dense streaks of 
foam along the direction of 
the wind; crests of waves 
begin to topple, tumble, and 
roll over; spray may reduce 
visibility. 

Figure 3.--Table of sea conditions (Beaufort Scale). 
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Beaufort .f.L.. 

0 

1 

2 2 

3 2 

4 4 

5 6 

6 10 

7 14 

8 18 

9 23 



Code 

l 

2 

3 

4 

5 

6 

Excellent -

Very Good -

Good -

Fair -

Poor -

Unacceptable -

A high overcast solid enough to prevent 
sun glare. Visibility >5 km. 

Slight uneven lighting. Visibility >5 km. 

Some sun glare or dark shadows in part of 
the survey track. Visibility s s km. 

Sun glare or dark shadows in 50% or less 
of the survey track. Visibility s l km. 

Sun glare may occur in over 50% of the 
survey track. Visibility s 500 m. 

Sun glare may or may not be present. 
Visibility S 300 m. 

Figure 4.--Explanation of surface visibility codes. 
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Table 1. Debris discarded from fishing vessels. 

Debris Type occurrences 

Trawl net/fragments 2 
Gill net/fragments 1 
Longline gear 6 
crab/fish pots 17 
Bait boxes 27 
strapping bands 1 
Plastic buckets and crates 2 
Plastic bags 3 
Styrofoam cups and containers 1 
Plastic jugs/bottles 2 
Plastic sheeting 5 
Rags 1 
Metal (including aluminum pop cans) 1 
Large machinery (washing machines, fridges) 1 
Glass 1 
Plastic floats 3 
Misc. bagged garbage 10 
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Table 2. Retrieval and disposition of debris found in observer's 
samples. 

Debris Type Disposition 

B B ~ 12 ll I. Q 

Trawl net/fragments 47 1 20 25 1 
Gill net/fragments 2 1 1 
Longline gear 28 13 9 6 
Crab/fish pots 90 48 35 2 1 4 
Bait boxes 2 1 1 
Strapping bands 4 4 
Monofilament line 5 4 1 
Rope 52 5 39 8 
Hardhat 1 1 
Boots 5 2 2 1 
Raingear, gloves, wristers 6 5 1 
Plastic buckets and crates 4 3 1 
Plastic bags 72 9 34 27 2 
Plastic jugs/bottles 3 2 1 
Plastic sheeting 10 7 2 1 
Paper/cardboard 3 1 2 
Rags 5 1 4 
Metal (including pop cans) 66 2 35 20 4 5 
Crockery 4 2 2 
Lumber 2 1 1 
Plastic floats 2 1 1 
Misc. bagged garbage 1 1 
Misc. 22 15 5 1 1 

R == Number of pieces retrieved 
B == Number of pieces burned 
s == Number of pieces stored 
D == Number of pieces discarded 
u == Number of pieces unknown disposition 
L == Number of pieces lost 
0 = Number of pieces handled in other ways 
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Table 3. Retrieval and disposition of debris found outside of 
observer's samples. 

Debris Type Disposition 

B ~ .s. D. ll Ii 

Trawl net/fragments 33 17 6 10 
Gill net/fragments 3 1 1 1 
Longline gear 11 8 3 
Crab/fish pots 344 109 234 1 
Bait boxes 3 2 1 
strapping bands 6 6 
Monofilament line 3 2 1 
Rope 52 21 27 4 
Hardhats 1 1 
Boots 7 1 5 1 
Raingear, gloves, wristers 13 2 6 5 
Plastic buckets and crates 1 1 
Plastic bags 26 8 10 1 7 
Plastic jugs/bottles 8 2 4 2 
Plastic sheeting 9 3 3 2 1 
Paper/cardboard 1 1 
Rags 1 1 
Metal (including pop cans) 48 2 10 32 4 
crockery 1 1 
Large machinery 2 1 1 
Glass 4 1 3 
Lumber 4 1 2 1 
Plastic floats 17 6 2 9 
Misc. bagged garbage 3 2 1 
Misc. 24 8 13 3 

R = Number of pieces retrieved 
B = Number of pieces burned 
s = Number of pieces stored 
D = Number of pieces discarded 
u = Number of pieces unknown disposition 
L = Number of pieces lost 
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Table 4. Debris observed during sighting surveys. 

Debris Type Occurrences 

Bait boxes 
Plastic buckets and crates 
Plastic bags 
Styrofoam cups and containers 
Plastic jugs/bottles 
Plastic sheeting 
Paper/cardboard 
Metal (including aluminum pop cans) 
Glass 
Lumber 
Plastic floats 
Styrofoam blocks 
Misc. 
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4 
2 
3 
1 
2 
2 
4 
2 
1 
5 
4 
1 
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