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The current state of the coastline of Okinawa Island from the viewpoints of coastal
alteration and plastic beach garbage

HROBROBER  BREOABNKEL T I7RF v I THDBRRDD

Giovanni D. Masuccil*, Martina Crepaldil, James Davis Reimer1,2*

1Molecular Systematics and Ecology Laboratory, Graduate School of Engineering and Science,
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2Tropical Biosphere Research Center, University of the Ryukyus, 1 Senbaru, Nishihara,
Okinawa 903-0213, Japan
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Preliminary investigation of microplastics in the Kuroshio east of Taiwan

BERBEWEBBRICEITIZYM /0TI RF Y 7 OFRRAE

Hsiu-Hang Chen, Ruei-Feng Shiu and Gwo-Ching Gong
Institute of Marine Environment and Ecology and Center of Excellence for the Oceans,
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Current status of microplastic research in Korea
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Determination of PAHs in microplastics of surface seawater in the coast of southwestern
Taiwan
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College of Hydrosphere Science, National Kaohsiung University of Science and Technology,
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Preliminary Study on the content of microplastics in fishes in the East China Sea
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Beach clean-up and waste disposal problem
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Actions
against
Marlne Debrls

1. Introduction
2. Influence of Marine Debris
3. Actions against Marine Debris by OPG

e 2020/01/17
TaAE “£° Okinawa prefectural Government, Department of Ecology
T Environmental Waste Management Division

i = -_.‘.I‘ . Miyahira Masaki (Chuhlro Tominaga: Transration)

Mission of

L.ocation of Okinawa
Environmental Waste Management Division

Area: 1000Km % 400Km
160 Island:47 (Resident)
Population:14mill.

Domestic
Waste Section

» Licensing collection & treatment
company
¢ Arrest lllegal Dumping

Industrial
Waste Section

But how about this

isiting Tourist & Income

EAT ==HKF --BACA
Domestic Forelgn ncame
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Negative influence of Marine Debris

—_

Ruin the landscape

Threat of Hazardous wastes

Hinder Fishery & Shipping

Critical impact on Marine Ecosystem

2.
3.
4.
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Common Marine Debris
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Problems of Marine Debris

Origin of Debris (PET) (Fy2017&2018)
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Act on Promoting the Treatment of Marine Debris Outline of Marine Debris Law

[Sharing responsibiliti under

e -

R LD L = * National Gov. Policy making, Di;—)_lbﬁﬁa'tié Efforts,
res;::ggi%ﬁes Financial Support to Pref. Gov.
Pref. Gov. Policy making (Local), Salvage,
Monitoring, Education,
Financial support to Municipalities.

. Municipality  Salvage & Education .
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Features of Marine Debri

Major problems in Okinawa e
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* Salvage needs manpower Q
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* Endress effort
* High cost of treatment

I Reduce Marine Debris

¢ Needs international collaboration
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Actions against Marine Debris

by OPG
@ Monitoring :
® salvage & Treatment

® Education
@ Research & Monitoring Micro Plastic
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Working group & Advisory
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Develop action plan
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Monitoring

Survey 881 beaches and estimate
“existing” amount of M.D..

B Fixed site Monitoring

Fixed Site Monitoring
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Monitoring Drifted PET Bottle

Origin of PET Bottle
Drifted on fixed site
(2013 Nov.~ 2014 Nov.)
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Existing amount of M.D.(Fy2017-2018)
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Monitoring Rivers
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OCCN “Qkinawa Clean Beach

Champalgn

Chair members from
Japan Coast Guard,

Ministry of Environment,
Okinawa General Secretariat

and OPG

Promote “Okinawa Clean
Beach Champaign”
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Salvage & Treatment @

@ Clean up 39 regxon(FyZOlS) — —
® Removed 596 tons(3,483m3) M.D.

Salvage & Treatment @

Beach Cleaning Activities by Citizen, Resident Groups

@ Regular Clean up by resident groups

@ Clean up by teachers & students

@ Monitoring Clean up

@ Underwater Clean up by Diving instructors




Reduce M.D. Education@®

Working Grouprwas Organized for
public involvement (Since 2011)

et ﬂ—-w}v—vmm\\
Education Materials -

[Members] ‘

i zgﬁ‘r:gﬁ e International
Worksho :
p »Educator / i

*Volunteer Group
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Reduce M.D. International Exchange@

International Exchange & Education

International exchange
—Workshop with China &

@ School Program
— Hosted by working group embesrs
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Environmental Investigation using Benthic Organisms

Step1
Preliminary Research

Compare amount of microplastics & toxic substance absorbed by
Benthic Animal between high polluted and low polluted beaches
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Education Materials
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Develop Survey Method of
Microplastic

Environmental Investigation using Benthic Organisms

Step2
Organize Advisory
Committee
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Environmental Investigation using Benthic Organisms Environmental Investigation using Benthic Organisms

—_— Stepq
Step3 ey i Main Research (Fy2019)
Site Selection — g

Thank you

1. The Ryukyu Island consist of 160 island,
(47 inhabited), extends 1000km X 400km area.

“Arigato”

2. Environmental Waste Management Div. is the Div. in charge
of Marine Deblis.

2. Marine debris are critical issue especially on island.
3. OPG cope with M.D. by Monitoring, Salvage & Treatment,

Education (International exchange) and Microplastic
Research

w

4. International cooperation is needed to solve M.D. pollution. o 3 =t ) v

nformation used in these slides are posted onORG’s weliSite < .3'7;5

http://www.pref.okinawa.]plsite[kankyc/seibiﬂeg‘a.ri/marine__litt‘ index.htm|
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East China Sea Forum

Satellite Student Session in Okinawa, Japan

Understanding of the Current Situation of Microplastic
Pollution in the East China Sea

University of the Ryukyus, Okinawa, Japan
January 16™ — 18, 2020
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Local Organizing Committee

Yuzuru Ikeda, University of the Ryukyus
Hideyuki Imai, University of the Ryukyus
James Davis Reimer, University of the Ryukyus
Shoichiro Suda, University of the Ryukyus
Kazunori Tachihara, University of the Ryukyus
Akihiro Takemura, University of the Ryukyus
Chihiro Tominaga (Chair), University of the Ryukyus

East China Sea Forum Organizing Committee

Kwang-Sik Choi, Jeju National University
Cheng-Di Dong, National Kaohsiung University of Science and Technology
Gwo-Ching Gong, National Taiwan Ocean University
Sukgeun Jung, Jeju National University
Jen-Meng Liu, National Kaohsiung University of Science and Technology
Greg G. Nishihara, Nagasaki University
Kiyoshi Soyano, Nagasaki University
Akihiro Takemura, University of the Ryukyus
Junsheng Zhong, Shanghai Ocean University
Jiangfeng Zhu, Shanghai Ocean University

Sponsored by

Okinawa Prefecture, Japan
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Aim of this session

Ocean microplastic pollution has become a large issue that needs to be solved internationally.
The United Nations has set a sustainable development goal that “by 2025, prevent and
significantly reduce marine pollution of all kinds, particularly from land-based activities,
including marine debris and nutrient pollution”. Therefore, it is necessary to establish a regional
network, considering what to do regarding this issue, and start to act for the future. This session
aims to initiate discussion of the current situation of microplastic pollution by students
belonging to universities in countries surrounding the East China Sea, and to deepen mutual

understanding.

16" January

Schedule

Arrival at Naha International Airport

18:00 —20:00

17" January

Dinner

Okinawa Prefecture office

09:00 - 09:30
09:30 - 11:30
10:00 — 12:00
12:00 — 13:00

Courtesy call at Okinawa Prefecture (Student only)
Explanation of current situation on microplastic pollution in
Okinawa by Prof. Tominaga (Student only)

ECS member meeting (Faculty member only)
- Researcher exchange facility of University of the Ryukyus

Lunch

Researcher Exchange Facility, University of the Ryukyus

13:00 — 13:45

14:00 — 15:50

16:00 — 17:00

18:00 —20:00
18" January

10:00 — 13:00

Lecture by Masucci, G.D. and Dr. Reimer
(University of the Ryukyus)
Report by students (Five Universities)
Discussion by students
Dinner (Restaurant in Naha City)

Excursion (organized by Curiousokinawa)

Departure from Naha International Airport (depending on flight schedules)
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Lecture
(Chair by Dr. Kiyoshi Soyano)

13:00-13:45

Giovanni D. Masucci, Martina Crepaldi, James Davis Reimer
The current state of the coastline of Okinawa Island from the viewpoints of coastal alteration
and plastic beach garbage

Student Session 1
(Chair by Jiangfen Zhu)

14:00-14:20
Hsiu-Hang Chen, Ruei-Feng Shiu and Gwo-Ching Gong
Preliminary investigation of microplastics in the Kuroshio east of Taiwan

14:20-14:40
Nobuhisa Kajino, Kwang-Sik Choi
Current Status of microplastic research in Korea

14:40-15:00

Ning-Hsiang Hsu

Determination of PAHs in microplastics of surface seawater in the coast of southwestern
Taiwan

Break

Student Session 2
(Chair by Kwang-Sik Choi)

15:10-15:30

Hang Yang

Preliminary study on the content of microplastics in fishes in the East China Sea
15:30-15:50

Taichi Mizo

Discussion

(Curator by Students in University of the Ryukyus)
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The current state of the coastline of Okinawa Island from the viewpoints of coastal
alteration and plastic beach garbage

Giovanni D. Masucci!”, Martina Crepaldi!, James Davis Reimer'*

"Molecular Systematics and Ecology Laboratory, Graduate School of Engineering and Science,
University of the Ryukyus, 1 Senbaru, Nishihara, Okinawa 903-0213, Japan

>Tropical Biosphere Research Center, University of the Ryukyus, 1 Senbaru, Nishihara,
Okinawa 903-0213, Japan

Okinawa Island is the largest island of the Ryukyu Archipelago in southern Japan. Over the
years, its marine and coastal ecosystems have been affected by an increasing amount of pressure
due to multiple stressors connected with human presence and activities. In this presentation,
two stressors will be discussed; 1) coastal alterations, and 2) garbage including plastic.

The extension of coastline alterations in Okinawa Island was quantified using an
approach based on remote sensing and on the use of GIS software for measurements. The
impacts on native benthic communities was investigated by comparing multiple altered
coastlines with nearby paired control (= non-altered) sites. Altered coastline length in
Okinawa was equal to 63% (431 km) of the total at the measured scale. The remaining natural
coastline was broken into 239 distinct tracts. Additionally, 21.03 km?, or 0.017% of the island’s
surface, were of land reclaimed over the last 41 years. Armored sites were associated with
consistently lower cryptofauna abundances as well as reduced richness and diversity. As of
2019, the largest tracts of uninterrupted natural coastline were located in the north-eastern
regions of the Island. Based on the results of the present study, conservation of the remaining
natural coastlines around Okinawa Island should be prioritized. Habitat restoration could be
attempted and, where feasible, future construction works should incorporate eco-engineering
principles, such as the use of natural ecosystems as buffer spaces between shorelines and
infrastructures, in place of hard armoring.

In the last 70 years, plastic production has grown exponentially reaching more than 350
million tons every year, of which more than 40% is designed for short-term or single use. More
than 50% of plastics products made every year are produced in Asia, with China and Japan as
major manufacturing countries in East Asia (China=29.4% of world total; Japan=3.9%).
Despite increasing global concerns, plastic pollution is still an unresolved problem, which can
result degradation of the natural landscape (including repercussions on public health) and
economic losses due to the costs of cleaning and decreased incomes from tourism. Efforts have
been made to prevent plastic pollution, including an efficient recycling process for PET bottles.
In Japan, with the exception of PET bottles, plastic is generally treated as burnable garbage.
Around 10% of original garbage weight remains in form of ash that is buried in one of the 1,661
country’s landfills with not-burnable trash.

In this presentation we will discuss results from a clean-up experiment in Nakagusuku
Bay on the east coast of Okinawa Island in summer 2018 that aimed to estimate costs and time
requirements to remove plastic garbage. We utilized three beaches on Nakagusuku Bay,
identifying vulnerability factors and the most common categories of plastic debris. Out of the
three surveyed sites, approximately 100 m of the best beach could be cleaned in under an hour
with costs estimated in the order of a few thousand Japanese yen (JPY). The worst of the
surveyed sites and the only artificial beach present in our survey, conversely required an
estimated time close to 40 hours of work and costs one order of magnitude higher (>65,000
JPY). Following the first clean-up, regular site maintenance led to a decrease in cleaning times:
subsequent clean-ups at intervals of two weeks on average required 35.85% less time for the
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same area at the same location. On average, plastics constituted more than 70% of collected
garbage. Of this, 44% was fishing gear. Finally, the percentage of PET bottles (11% of collected
plastic garbage) that could be identified as originating from Japan was between 69% and 83%
of the total (average 73%), indicating a consistent local contribution to this category of garbage.
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Preliminary investigation of microplastics in the Kuroshio east of Taiwan

Hsiu-Hang Chen, Ruei-Feng Shiu and Gwo-Ching Gong

Institute of Marine Environment and Ecology and Center of Excellence for the Oceans,
National Taiwan Ocean University, Keelung 20224, Taiwan

The pervasive presence of microplastics (5 mm to 300 um) in the aquatic environment is widely
viewed as one of the most serious environmental challenges due to its widespread distribution,
persistence, and accumulated pollutant ability. However, notwithstanding their broad
significance, there is less related work investigating plastic pollution in the surrounding ocean
of Taiwan. This study is the first to investigate the spatial variations and chemical compositions
of microplastics in the western Pacific Ocean, especially in the Kuroshio Current region. To
understand the plastic contribution from Taiwan to the Kuroshio and East China Sea region,
plastic samples were collected from the Kuroshio east of Taiwan using the manta net (mesh
size: 300 um). The results demonstrated various types and shapes of microplastics existing in
the Kuroshio east of Taiwan, this confirms again that plastics are ubiquitous in natural water
bodies. Polypropylene, polybutene, polyacetal, polyethylene, etc. were detected at our sampling
sites. These plastic shapes could be roughly classified as spheres, fiber, fragments, and films.
In terms of color, transparent, green, blue, red, black, etc were observed in our samples. Overall,
these findings suggest that the marine ecological system is significantly influenced by human
activities, and provide useful information for ecological assessments of various types of plastics
and raise warnings about plastic applications.
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Current status of microplastic research in Korea

Nobuhisa Kajino, Kwang-Sik Choi
School of Marine Biomedical Science, Jeju National University, Jeju 63243, Republic of Korea

In Korea, total of 44 scientific papers on microplastics (MPs) have been published since 2013.
These papers could be classified into 5 big categories, as monitoring of the plastics in the
environment and organisms (29%), effect on aquatic organisms (26%), review on the
methodology and distribution (19%), methodology development (7%) and others (19%). In this
study, we highlight on topics of the MP monitoring in the sediments and seawater. The MPs in
the seawater and sediment could be harvested using different sizes of meshes, depending upon
the size of MPs. Chemical properties and size of the MPs can be determined using Fourier
transform infrared (FT-IR) microscope. The surveys reported that there is a depth gradient in
the distribution of MPs in the seawater, as the concentration of MPs in the surface water (1736
particles/m?) is four times higher than the deeper water (394 particles/m? at depth of 19 m). The
abundance of MPs in the sediment was 252 large-particles/m? (1-5mm) and 13,395 small-
particles/m? (<1mm) in average. The studies also reported that expanded polystyrene (EPS)
accounted for 95% of large-MPs, whereas small-MPs were predominantly composed of
polyethylene (PE, 49%) and polypropylene (PP, 38%). Occurrence of MPs in some
commercially important marine molluscs including oysters (Crassostrea gigas), mussel
(Mytilus edulis galloprovancialis), Manila clam (Ruditapes philippinarum), and scallop
(Patinopecten yessoensis) was also carried out in Korea. MPs were detected in the bivalves
with 95% frequency, and the mean concentration was 0.97 particles/individual. In the shellfish
tissues, the fragments (100-200pm in diameter) were a dominant form, accounting for 76% of
the total MPs. The fragments in the shellfish tissues were composed of PE (24%), PP (23%)
and polystyrene (22%). Studies on impacts of the MPs on marine living organisms in Korean
waters are limited, suggesting that more studies are needed to understand bioecological impacts
of MPs on aquatic organism health.
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Determination of PAHs in microplastics of surface seawater in the coast of southwestern
Taiwan

Ning-Hsiang Hsu

College of Hydrosphere Science, National Kaohsiung University of Science and Technology,
No. 142, Haizhuan Rd., Nanzi Dist., Kaohsiung City 811, Taiwan (R.O.C.)

Microplastic (MP) pollution in marine has attracted increasing attention in recent years, both
locally and globally in the global aquatic environment. MP can associate with persistent organic
pollutants (such as polycyclic aromatic hydrocarbons, PAHs) due to hydrophobic interaction,
and subsequently to enter foodchain to cause potential biological hazards to human health. In
this study, we conducted survey MP pollution and concentration of PAHs adsorbed on MP in
seawater at the southwestern coast of Taiwan. The result showed that MP concentration ranged
from 0.11 to 0.90 item/m?, and a high abundance of MP was observed at the river mouth. MP
diameter distribution was between 0.5-2.5 mm accounted for 79-83%. The fragment was the
dominant shape with the distribution of 51-65%. Morphology result showed strong evidence
of fragmentation of plastics caused by weathering process in seawater. Total PAHs
concentration extracted from MPs was between 103-3595 pg/kg, and of 3 rings (45-63%) and
4 rings (30-39%) accounted for the most concentration of PAHs.

Keyword : Microplastics, Polycyclic Aromatic Hydrocarbons, Southwestern Taiwan
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Preliminary Study on the content of microplastics in fishes in the East China Sea

Hang Yang

College of Marine Ecology and Environment, Shanghai Ocean University, 999 Huchenghuan
Road, Shanghai 201306, China

As a new type of pollutant, microplastics have been widely concerned by the public in recent
years. In China, Studies have pointed out that micro-plastic pollution exists in water body and
sediment in estuary area, however, there were few studies on micro-plastic in fish. In this paper,
the fish samples from the East China Sea were digested in the stomach and analyzed by infrared
spectroscopy. The results showed that there were micro-plastics in the sampled fish stomach.
The detection rate of micro-plastics in fish is 100%, and the length of micro-plastics was
between 0.1-5Smm. The shape was mostly silky and blocky; most of them are blue, red, black,
etc. Combined with the geographical location of the sampling and micro-plastic composition
analysis, the micro-plastics were basically come from human activities, such as fishing boat
operations, ferries, garbage intrusion at ports, discharge of domestic industrial sewage. These
plastics were consumed by fish in the East China Sea through the Ocean current movements
and various physical movements from the estuaries or sea levels.
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Beach clean-up and waste disposal problem

Taichi Mizo

Ecological Campus Student Committee and Department of Forest Science, Faculty of
Agriculture, University of the Ryukyus, Senbaru 1, Nishihara, Okinawa 903-0213, Japan

Recently, marine debris becomes a critical issue facing international society and local
community. No exception to this issue occurs also in Japan (including Okinawa), where the
present situation is getting serious in most coastal area. To improve the present situation,
cleaning activity by NPO and local communities is undergoing in many places. However, some
difficulties come to the open; unlawful dumping waste is disposed through their activity;
unauthorized bulky rubbish that is not charged and picked up by the city council is left in coastal
and mountain area. ECOCAN is the student committee belonging to University of the Ryukyus.
Based on Sustainable Development Goals (SDGs), ECOCAN works in order to improve social
and environmental issues on campus and in regional community. We explain our activities on
the local waste disposal problem in Okinawa, particularly in Hyakuna Beach in Nanjo City, and
share the following things; what we are aware of the current state and what we can do for the
issue now.
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