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ABSTRACT 

From 17 to 29 March 1988, a survey to collect small marine 
debris was conducted in Suruga Bay. Tows (10-min) were made at 
24 stations using a circular tow net with a diameter of 1.4 m 
and mesh size of 1.7 mm at the mouth and 0.5 mm at the cod end. 

A total of 665 pieces of debris were collected during the 
survey. Of these, terrestrial debris and plants such as wood 
made up 50.1% of the total, followed in decreasing order by 
seaweed (19.5%), Styrofoam (13.8%), plastic sheets (13.2%), and 
other plastic pieces ( 3 . 3 % ) .  

Plastic sheet debris was found at most stations, whereas 
Styrofoam showed a tendency to accumulate in specific areas. 

The distribution of each type of small debris corresponded 
well to the distribution of large debris observed by sightings 
conducted during the same cruise. 

INTRODUCTION 

Petrochemical products flowing and thrown into the sea are causing a 

These fragments are generated 
number of problems. 
debris fragments together with their food. 
when drifting petrochemical products in the sea are, in the process of 
their deterioration, broken up by physical factors such as waves. It is 
necessary to examine these small floating objects in order to understand 
the changes in size as well as the distribution and movement of drifting 
petrochemical products over the course of time. 

It has been pointed out that marine organisms swallow 
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METHODS 

This research was carried out at 24 stations in Suruga Bay from 1 7  to 
29 March 1988 (Fig. 1). The nets used for collecting debris were 1.4 m in 
diameter. The first two-thirds of the net had a mesh size of 1.7 mm; the 
remaining third a mesh size of 0 . 5  mm. The net was towed for 10 min at a 
speed of 3 kn with the mouth of the net half submerged. Collected objects 
were immediately preserved in formalin and brought back to the laboratory, 
where they were counted and weighed and the information recorded. Those 
with maximal dimensions of 5 cm were excluded. 

RESULTS 

Major petrochemical products collected in this survey were fragments 
of plastic, plastic sheeting, and Styrofoam. Among the natural debris was 
terrestrial debris such as wood fragments and straw as well as drifting 
seaweed (Table 1). A total of 665 pieces of debris were collected. Debris 
deriving from petrochemical products accounted for 30.4% of the total 
(Styrofoam fragments 13.8%, fragments of plastic sheeting 13.3%, and 
plastic fragments 3.3%). 
the total (the largest percentage), and seaweed for 19.5%. Plastic sheet 
fragments were extensively distributed, being collected at 6 6 . 7 %  of the 24 
research stations (Fig. 1). The distribution of other plastic and 
Styrofoam was limited, occurring at only 29.2 and 20.8% of the stations, 
respec.tively. 
of the stations and seaweed at 62.5% of the stations. 

Debris of terrestrial origin accounted for 50% of 

Natural debris of terrestrial origin was collected at 6 6 . 7 %  

Plankton, mainly Copepoda, sardine fry, and fish eggs were collected 
These types of plankton numbered more than at all the research stations. 

1,000 at each station. 

The highest densities of marine debris were found all across the 
middle of Suruga Bay. 
fragments were continuous, as seen in the case of stations 1 2 ,  13, 22, and 
17. A similar distribution pattern was observed for all drifting objects. 
The distribution of Styrofoam fragments was limited, but high densities 
were found in geographical positions similar to stations 7, 6 ,  and 1. 

Research stations with high densities of plastic sheet 

Currents and winds were considered to be major factors in moving this 
debris. It has been reported that the surface current in Suruga Bay can be 
affected by the Kuroshio, which flows eastward off the bay. 
Figure 2, Inaba (1988) pointed out two such instances. The course of the 
Kuroshio during the survey period was more offshore, corresponding to Case 
2 in Figure 2 (Meteorological Agency of Japan 1988). It is assumed that the 
flow of outer oceanic water is from west of the mouth of the bay and 
divides into two currents near the center of the bay, with one current 
moving around the mouth of the bay clockwise and the other moving 
counterclockwise toward the inner side of the bay. The area of the highest 
densities of marine debris is on the boundary between these currents, which 
would represent a front. 
days during the survey period, but the distribution of marine debris was 
considered to be affected more by surface currents than by the winds. 

A s  shown in 

Strong northeast winds were blowing for several 
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Figure 1.--Stations (St.) and data collected in minute marine 
debris survey. 
indicate plastic pieces, plastic sheets, Styrofoam, land plants, 

At each station, numbers from the top down 

and seaweed, in that order. 
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Figure 2.--Diagram showing the relationship of the Kuroshio 
to the surface current of Suruga Bay (Inaba 1988). 
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Plankton and marine debris showed an inverse correlation. Areas where 
plankton were found in large quantities were influenced a great deal by the 
open ocean. 
showed different distributions because the plankton, being totally 
submerged are not influenced at all by the wind. 

It i s  reasonable to assume that plankton and marine debris 

Small floating objects were found most frequently in areas influenced 
heavily by coastal currents. 
product fragments corresponded well to that of the larger floating objects. 
It is therefore conjectured that petrochemical products drifting in the sea 
gradually deteriorate and are broken into small fragments. 

The distribution of drifting petrochemical 

More detailed studies will be needed to find out the distribution and 
abundance of Styrofoam fragments. 
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