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Survey Purpose and Overview

Since 2014, the following surveys have been conducted continuously
Drifting litter by visual observation from sailing ship
Neuston net survey for microplastics floating on the sea surface
Survey of seabed |itter using bottom trawl nets

These surveys have revealed the following
- The countries located in the upper reaches of the Kuroshio Current may be one of the sources of
litter drifting around Japan (international cooperation is needed).
- The waters around Japan are a hotspot for microplastics.
- There is a large amount of plastic debris on the seafloor in offshore areas, some of which is more
than 30 years old and still in its original form.

The following 1) to 5) were conducted in the survey to grasp the actual situation in FY2022.

(1 Visual observation survey of drifting litter in offshore waters and estimation of the existing amount.

@ Survey of microplastics floating on the ocean surface and estimation of microplastic density distribution.

@ Survey of seabed |itter in the offshore area and estimation of the amount of marine litter present.

@ Investigation of knowledge that contributes to the advancement of survey methods for microplastics
floating on the ocean surface

® The distribution characteristics of drifting and seabed litter including drifting microplastics in the
offshore area and the knowledge that contributes to their recovery.

Plastic litter in the ocean has become the focus of attention as a new marine environmental problem,
policies for plastic management have been being implemented worldwide. From now on, it is necessary not only
to grasp the actual situation but also to verify the effects of the policies through continuous surveys.



Vessel and Survey Overview

Outline of vessel

..........

TUMSAT UMITAKA maru (93m. 1886t) TUMSAT SHINYO maru (65m. 986t) HOKKAIDO univ. OSHORO maru(78m. 1598t)  NAGASAKI univ. NAGASAK MARU (67m. 1131t)  KAGOSHIMA univ. KAGOSHIMA maru (67m. 935t)
(TUMSAT: Tokyo university marine science and technology)

Visual observation

appearance
of survey

Neuston net survey Bottom trawl net survey

h Net a—— 155

The towing distance: from
the net touched the bottom
to it leave the bottom.
After hauling, litter was
. picked up from the catch,
dried, and weighed and
sized.

The density of

N 7 4
Drifting plastic bottles

Neuston net: mouth frame of 75
cm x 75 cm, total length of 3
m, mesh opening size of 350
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density was determined from
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I the number of pieces found.
Tablet for data recording

polymers by FTIR



1) Visual observation survey of drifting litter in
offshore waters and estimation of the existing amount.

Spatial distribution of drifting litter around Japan

* Major plastic products such as other plastics, food packaging materials, plastic bags, Styrofoam, and PET bottles tended to be distributed at high density from the
East China Sea west of Kyushu to the Japan Sea and around the eastern side of the Tsugaru Strait.

* Plastic bottles and Styrofoam, which are susceptible to wind resistance, were more common west of the Noto Peninsula

- Plastic bags and food packaging materials, which are susceptible to the influence of tidal currents, also showed a distribution density point near the Noto Peninsula
and Sado Island.

» The distribution density of plastic litter was higher in the open sea, such as the East China Sea, than in the closed inland sea, suggesting that much of the litter
drifting around Japan is supplied not only from domestic sources but also from overseas

Changes in the distribution of drifting plastic |litter over time and future issues

The figure shows the secular change in the mean distribution density (pcs/km? ) of plastic products (the sum of other plastics, food packaging materials, plastic bags,
Styrofoam, and plastic bottles) in the East China Sea area, off the Kanto and Tokai regions, and in the northern Japan Sea area from 2014 to 2022, among the drifted
|itter obtained from visual observation. The figure shows the change over time in mean distribution density (pcs/km?) from 2014 to 2022 in the East China Sea, off the
Kanto and Tokai Seas, and the Northern Sea of Japan.

In both oceanic zones, there is an increasing trend every year from 2020. In the short term, the amount of |itter in the sea area may have increased due to the
gradual return of social activities from 2020, when human social activities stopped due to COVD19. In addition, while the overall values were low in 2014, immediately
after the survey began, higher values for any of the plastic products were sometimes recorded suddenly thereafter. Since the adoption of the Sustainable Development
Goals at the United Nations Summit in September 2015, Japan and other countries around the world have been actively working to reduce marine plastic |itter. However, it
is possible that the increase or decrease in the amount of plastic litter is due to the fact that the analysis method of the visual observation data has been upgraded
since 2014, when the survey was first started.

In the future, it would be desirable to analyze all data using the same analysis method for detailed comparative verification
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@) Survey of microplastics floating on the ocean surface and
estimation of microplastic density distribution.
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The size composition of the collected microplastics (MPs) tended to increase up to a maximum ferret diameter
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of approximately 1 mm and then began to decrease. This is because the peak size of MPs collected with the
Neuston net (350 um mesh) was 1.0 mm in maximum ferret diameter, which is the same trend as in previous years
On the other hand, when we focus on Styrofoam, the suspended density increases as the size decreases, but the

peak is 2.5 to 2.6 mm (2.1 mm in the previous year), which is larger than that of the plastic pieces, and the
density begins to decrease when the size is smaller than that.

The density of floating MPs distribution of plastic fragments, Styrofoam fragments
indicates that MPs (debris) have a higher suspended density than meso—plastics, but the distribution is not
uniform, and there are large differences in density in different areas of the sea. In this year's survey,
MPs tended to show high suspended densities in western Hokkaido (northern part of the Sea of Japan), the
East China Sea, and east of the Amami Islands. The trend of higher suspended densities in the East China Sea
and east of the Amami Islands was similar to the previous year. Meso-plastics showed a similar distribution
trend to MPs (debris). Styrofoam fragments showed high suspended densities in the East China Sea

and meso—plastics
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@ Survey of seabed litter in the offshore area and
estimation of the amount of marine |itter present.

East China Sea: Fishing gear accounted for more than 90% of the total by weight.
Off Hidaka: Ropes, sheets and fragments account for more than 90% of the total. Although fishing gear accounts for a larger proportion of the total by weight, the proportion

of strings, sheets, and debris increases even more

Plastic litters materials: A partial sampling survey revealed that 95% of the plastic |itter had a specific gravity of 1 or less. These plastic products were mostly found in

the deep waters off Hidaka and Noto Peninsula.

Distribution trend: Off Hidaka and off Noto Peninsula, where the distribution density was high, the distribution density of drifting plastic litter tends to be high almost
every year by visual observation. On the other hand, the East China Sea, where high distribution body and distribution density are usually recorded by visual observation
every year, does not record high distribution density of plastics as in these two areas. This suggests that the drifting plastic debris found in the East China Sea may be
transported by the Tsushima Warm Current from the Sea of Japan and Tsugaru Strait to the Pacific Ocean side, trapped off Noto Peninsula, off Hidaka and in the eddy, and

further transported to the seafloor, accumulating on the bottom.
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per unit area

Classification number Classification weight

per unit area

per unit area

per unit area

Classification number y
(n/km?)
Plastic bag 28 75.6
Plastic bottle 2 5.4
container 2 5.4
Rope and sheet 244 658.5
sundries 3 8.1
Fishing gear 12 32.4
fragment 329 887.9

Classification weight )

(kg/km®)
Plastic bag 5.23 14.11
Plastic bottle 0.16 0.43
container 0.02 0.04
Rope and sheet 8.79 23.74
sundries 0.02 0.05
Fishing gear 10.42 28.11
fragment 6.35 17.15

(n/km?) (kg/km?)
1. Plastic bag 16 9.3 1. Plastic bag 0.67 0.39
2. Plastic bottle 1 0.6 2. Plastic bottle 0.01 0.00(4.9g)
4,  Rope and sheet 13 7.6 4, Rope and sheet 0.12 0.07
6. Fishing gear 11 6.4 6. Fishing gear 12.13 7.06
7. fragment 4 2.3 7. fragment 0.02 0.01
Area number language Japan Korea China Philippines English

0ff Hidaka 502 44 24 11 7 0 2

0ff Noto 28 5 4 | 0 0 0
East China sea 45 9 1 0 7 1 0

M.

Collected in Hidaka Bay from left to right
Food packaging materials (Chinese)

Fishing net

Gloves



@ Investigation of knowledge that contributes to the advancement of survey
methods for microplastics floating on the ocean surface

In recent years, research on MPs has been actively focused on smaller targets. On the other
hand, the time and effort required to process samples collected with finer mesh nets, such as
50 uym, is significantly greater than the time and effort required to analyze samples
collected with 350 pm nets, which have been the mainstream in the past, through chemical
treatment, decompression filtration, and component analysis.

On the other hand, there is a worldwide demand for more efficient surveys and analyses, as
well as a need to promote a better understanding of the actual status of MPs. Therefore, we
compared the number of MPs collected by 350 um mesh nets and 1.1 mm mesh Newston nets, which
are larger in size, and examined the possibility of estimating the number of MPs collected by
350 um mesh nets, which have been the mainstay of MPs collection, from the amount of MPs
collected by 1.1 mm mesh nets. The study was conducted.

Ny
o

y =0.6897x-1.6559 In the experiment, we made a 350-um mesh and a 1.1-mm mesh of a half-scale Newston net
R* =0.7665 which is usually used in surveys, and simultaneously sampled MPs with two mesh sizes by
twisting the nets horizontally.

w
o

L The correlation between the number of MPs sampled in each net showed a slope of 0.77,
| @ indicating that the 1.1 mm mesh size tended to collect 75% fewer MPs than the 350 um mesh
size. The larger mesh size reduces the number of MPs collected due to the loss of fine MPs,
but on the other hand, the proportion of large MPs collected is considered to be higher.
According to a previous study, MPs larger than 2 mm can generally be distinguished between
natural materials and plastics without FTIR analysis. If a certain relationship can be found
10 20 30 40 between the number of MPs collected at 1.1 mm and 350 um mesh size, it is expected that part
Number of pieces collected by 350 um of the survey analysis will become easier and the MPs survey will become more efficient.
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®) The distribution characteristics of drifting and seabed litter including drifting
microplastics in the offshore area and the knowledge that contributes to their recovery.

What has become clear through the nine years of research to date

Styrofoam: Regularly abundant from the East China Sea to the western Sea of Japan, and also abundant along the
Pacific coast from year to year. It is rarely found in the open ocean, such as in the southern Pacific.
Micronized forms show similar trends.

Plastic bags and food packaging materials: Widely distributed in coastal areas. They tend to be densely
distributed in the East China Sea, off the Noto Peninsula and off Hidaka. Especially off Hidaka, many food
packaging materials and other packaging materials presumed to have been carried by the Tsushima Warm Current
have been found in seafloor |itter.

Once plastic litters reaches the seafloor, it is difficult to decompose. Since it is difficult to recover
plastic |litter once it has reached the ocean floor. Efforts to prevent plastic litters from being discharged
into the ocean will become even more important.

Change over time in distribution density

Styrofoam and plastic bottles showed high values in 2016 and 2017, followed by a decrease and then a slight increase.

Plastic bags showed high values in 2018 in the northern part of the Sea of Japan, but have been decreasing since the start of
the survey in the Kanto and Tokai offshore areas.

Other plastic products: a decreasing trend from 2019 to 2020 followed by a slight increase thereafter.Has the decrease been
triggered by various global measures to reduce plastic litters since 20167

Distribution density also reached a low level in 2020 when COVID19 expanded and then slightly increased. It is suggested that
the influx of plastic litter in the ocean may be largely related to human social activities.

The increase and decrease of plastic |itter needs to be carefully evaluated in combination with global
efforts to reduce plastic |itter and the weather conditions that trigger the discharge of land-based
plastic |litter into the ocean, while continuing to conduct surveys.
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