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Issued on July 14,1971

by the Governors and Mayors’ Conference
on the Environmental Protection

of the Seto Inland Sea

The Seto Inland Sea is a precious region we inherited from our ancestors. At one time this
sea was perfectly clear and islands projected grand shadows on its surface.lts beautiful and
colorful scenery were well-known throughout the world.

Moreover , the sea used to be filled with an abundance of marine resources, white beaches
and aflluent human life in villages covered with rich greenery.

However,times have changed,and while the Seto has become an important region of industrial
development, it has lost its beauty.Our living environment has been deteriorating considerably.
Aiming at the creation of a brilliant 2Ist century and eagerly hoping to realize a society of
revived humanity,we are conscious of our common duty to face the present condition of the
Seto region,and recognize that we must work to preserve and restore the natural environment.
Therefore, we intend to warn against environmental disruption in developments, and other
utilization of the Inland Sea,and fully realize the necessity to rejuvenate the ecosystem of its
biological society.

Aiming at the improvement of the Seto region as a home of our new creative life,with humble
reconsideration, firm resolution and cofirmation of positive co-operation,we pledge to act on
our resolution with all resources available to us.
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3. REREBRADITIFLR

KR ERBE WAL RIZE DIANTEDLDTE A5 2 K LRI AW PE A ER ~D
SRR IR SN (AR S0 O— A, & 1 IR,

B FEDOKEE - G CHEIT T 2P RIS D Z U AW 5L Tnd, — KIS, Zo BN
PEL CRIET AL EIR TRWVERD I, BERIETEITIRE DN LA 321 o E<25, D78, IhFEEk
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JEVRDOEE % (SOD) WEETH DAY, SOD bIREIRIFANTIE KT D2 NN TS G- A H
2012), F7o. REAKE EFICESRIRER)E Obh £ KK ORI RET DERN LD,
ZOEINT, FFRAZAKIR BRI, EREERICRB T DR FE KL O R A D A REE E Y, —
I, BOESCHBRE ORI E &I0KIE ERICEL 2o THIINL , AR ~OMHEITK 3228035
HIVTWD LB 2012) , E5OEEKE LA HET 28, BMERICIDEY (N MARE )
~ORADEZEN | BUELVIEIZBIN T Db LRV,

KIg KB CTORM T T 7 b ORI (R LIRTER E A~ KEKOBmFEL X2
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FADEFRFREIE T 570 CER T2 A REE 2 R L Cnd, Bz, RKEKIR EFICES220 plE ik
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ZHIVTUWD UKEEST 2017), Keller et al. (1999) (X, 7 AV - F T 2y MEDTFIERERRRATRS 5
me/KE 13m’ DAVTAL (FREEAKS) EBRTHILL ., 3°COKIR EHFME T CEM T T 7h Rk
AICE DRI, O RAE 7T 7 b DBENRDTHZE, SHITHEY 7T 7 b DL
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(Cusson and Bourget 2005, Kanazawa and Sato 2007) , 7KIR723 LA 323 @ £HZ & THEPEEM) D
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FEAERE RN CAE UL M AR BAEM 2R T, ST A5 BB LI ARRRET AE W
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7259,
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WD TND, TIRICRED L TBIE T 5L, BEEIEDOUI=F oL B HE LR TRETHY |
BB OYI=F 1ZIEF N NS AXTHRAL COBEIREZ1T 5, Flzbik, BAOILEmE LD
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Kl EFCES Ao 8 % BYN

AEYIE M- AT
DO TH#E N (EEJR. 4:9) LATEFRb TR FLEE- AR H 2012
NRUNAD ZIREFEE P/B LA AB AT Cusson and Bourget 2005
S - HRhEE D A7 TR BN ER BRD 2015
TSy A 11 ) & 53 PR e 0D e R Hoegh-Guildberg and Bruno 2010
FCEARETI 25 (b AR TR A B O 0 7YY Kanazawa and Sato 2007

BRIER
TN R - AR EME D ZEA L AV AANEER Keller et al. 1999
W77 7h BT R Hoegh-Guildberg and Bruno 2010
R IRAE I L DT D— IR AL PE e JKPEFT 2017

EAER
B AR T 2 ¥ A £ L 4 K TR JKFEFT 2017
BGOZREEREY = Dbtk ET LA T Kumagai et al. 2018
B - BRI I T DR E O HEYG B FRF - P4 EBR Freestone et al. 2011 - Haley et al. 2012
A L RN S () - R CiiE - | A 0 ks Kroncke et al. 2011

BEXM

Cusson M, Bourget E (2005) Global patterns of macroinvertebrate production in marine benthic habitats.
Mar Ecol Prog Ser 297: 1-14

Davis J et al. (2010) Multiple stressors and regime shifts in shallow aquatic ecosystems in antipodean
landscapes. Freshw Biol 55: 5-18

Freestone AL et al. (2011) Stronger predation in the tropics shapes species richness patterns in marine
communities. Ecology 92: 983-993

Harley CDG et al. (2012) Effects of climate change on global seaweed communities. J Phycol 48: 1064—
1078

Hoegh-Guldberg O, Bruno JFF (2010) The impact of climate change on the world’s marine ecosystems.
Science 328: 1523-1528

Kanazawa T, Sato S (2008) Environmental and physiological controls on shell microgrowth pattern of
Ruditapes philippinarum (Bivalvia: Veneridae) from Japan. J Molluscan Stud 74:89-95

Keller AA et al. (1999) Predicted impacts of elevated temperature on the magnitude of the winter-spring
phytoplankton bloom in temperate coastal waters: A mesocosm study. Limnol Oceanogr 44: 344-356

Kroncke I et al. (2011) Changes in North Sea macrofauna communities and species distribution between
1986 and 2000. Estuar Coast Shelf Sci 94: 1-15

Kumagai NH et al. (2018) Ocean currents and herbivory drive macroalgae-to-coral community shift under
climate warming. PNAS 115: 8990-8995

AR | B ERRS (2012) B eS8 K ILD TR K OVE 54 O A=W s 22\ B3 2 SCRRAA . Mg A= Wik
15:1-21

L A (2008) S NHEO MBI O D FAS LRERE. H AKPETFREE 74:868-872

JRPEST (2017) KUEZSEN RIS LT85T 0 7 R IZ BT 2 AR T A L. KPE T IR PRI 35. 112 p.

SR EZD (2015) N TR B0 A BT 245 28 BB S HE oD Al 36 JOWRIE E o i &I B 9
HWFE. WP L3568 21:17-29
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HEB B L OEEBRHEIC W TEBESN T Y 22T, B 40 FRCRE? THROED HiL
72 1973 a5 2013 FFETORN I WSO KIR T — 4% 7012, BHEIC 1T DK LD FEREIC
OUNTIRRS,

2. BRNEOKBEILMER :

W I B D KR E T EORE a1 10] R
R LTz, KIRIE, 1980 FARITIRAKIRE /2D Z D%
1980~2000 FZBAFEIZ 5L, 2000 AR CARRITIHEE
UME A &7 5 TND, ZHUE, T A ARDSKEZE)AS 1980
FEARAT - FL Y ERIR 72 IR A48 T 1980 A% =LA 17 1
Bl AR L CERIRANE 22 28R 2000 AEAC LR 134
SBEWVWTHDHT LB —E L CTD, T PNITET | &®m
BRI  REDHBEZ I BinolbBxn
B, 72385, 40 AEOKIRITA EIZ LR L TRY, 4£H
ORI EA-RITRE, JKEEHIZ 0.02CTHD, o,
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TITSEE DU CHEEI KR _ EFNHLND, LosL, 2000 4G LAREIIARE V ME R OVEIE AN < 5
o, BB, B, PP T EE SR> T0D, ZO XS, W o KIRIZ_ESEE T
FHD75, BHEIZ EFL T Tldad I KD 2 O LT S F— b Bp D T D057,

ZZ TR U KIR R SRITHE BRI LD RO T-H O THY | RO K EVe @z iz 452k
ZHMEL TS, LU, KIBORFEZLITHHRIC LR DY | BRI S TIROZ20 N, B 21X KBRS
TIE, RAE H 2L CHERZAZERELL OKIET — 22 AT U= fE D, 1993 FEIPvr 72k
HAKIE B0 ZEDRENTNEY  KIRD U812 L0 BRI AR 35720121, M Ic s
(ZEEZR AT DS LT T D,

4. HEHYI<

WP NS R 11 IR D 40 FRITHO T DM TERRTR ARG R OIE, FRTKFOKIR A3 813 T
HY | FEREIAOKIRIK F2MEN COAIEAVRS I, JVEFHIZR O CIKIRIK T OIS L) 5B
PRRFA N RN CAPE BAK T O— K Ee o> TD, F72, KR SIS 2 S, AR R
DEALRL AW E B L CEMICHEL KT T RO TN, SHIC, EAKIRIZEORH#E
6O CEPRHELR B3 @ <Ae b 2emh | RSN COAE B LA ETEIBR BT O B LI B2
F QWD ATEEMEL 8D, KR EF- DA AETE~RIET R B O TR Z R AT DS L B Ch) |
SELIHEOR LT — X DERNEETHD,

5| A>Tk

1) HEFNHERX K EERFZEAT (2005): HE5 NHEY T 7 ElfE AR B 30 AR AR,

2) W NVEIX K BERFZERT (2015) T IR oo 7 P TE AR AT 40 4EERSR (B0 K25 E)) |

3) M-I (2011): PASHMENTBIRIZISIT DR FBILEKPEER TR, KERIE 558, 34, 47-50.

4) BRI B L - S = Ff b« AR - A FE - RO < 1] - 2 oHE - V61 - (L - S5 B - O (2018) <3 NIV RS
T BRI R DK E L e DB I FEERTSE, 55, 101—111.

5) KRIEXAKSE (2013) : 78 B ADSBEZEE). Jrsih 7 DK EZ5E), 2-5.

6) BRI HE (2018) : ANEERIRE D A BB T — 255 5.5 KBRS 2 B /K IR O R GE R, KEREE
gk, 41(4), 83-90.
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SRS TMORAMIAEBL, FACTIHEA Foo loea %8 5 &
ERLICHEBSN TS, BVAREFDR T T LR g
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VWX, Yamamoto et al. 2020) 2 RN =72 & 720,

1 1972~2010 FI=H TSP RBRAR &
EBEOT T HEEDFLEY

2. FRAT—4
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Comparison of Microplastics Pollution in the Seto Inland Sea and Sea of

Japan Surrounding Yamaguchi Prefecture Areas, Japan:

Identification and Characterization, Distribution, and Abundance Comparison
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ABSTRACT

ARBFTEIE, W NEE B ARYRICE SN2 L 0 RIBFEO~A 27T AT v 7 (MPs)IE Y& HELT-L O TH D, 1
ERb T OFTEEK D MPs 4 L7, W7 NEE B ARHETIEZIEL ~v o MPs 288 £ T e, BT,
Imm A ORI D MPs 268 5L TEY ., #EKFIZIE 1-5mm DXV RKEZMHER D MPs 2M8 5L TV -, ATR-
FTIR ATIZED . RU=FL o RVl RIZFLoTFL 77X —h RIE = LT La—L RYUAFL D
STz, IR - AKX MDD A7z MPs OFFHEDS | MHEHK CAREFIEFYORETE RORBN R HHI LIRS
ATz, Flz MPs {54%13 H AR T Tle thE DO ELHEL S, ZIDORE RIE, BV O MPs 15 %273
H AR DOUFFEER LR FE LR FTREME OB NGB AIEL L TWODHD LN D,

D Sediment (items/kg)

1. INTRODUCTION B vt st
The microplastics (MPs) (i.e. the tiny plastic L
particles of 1 um —5 mm in size) has been identified 1;gm_l /Doigahama Beach (JD)
715

as a worldwide emerging pollutant. The ubiquitous
marine MPs pollution are posing challenges and
threats to achieve environmental sustainability . L% :
globally [1]. The MPs abundances and distribution f 9
across the marine environments are being reported ;
for the Asian, Pacific, Atlantic, and Arctic seas. The

. . .136‘.3'35 Yamn;u::hi _“ l-J_Y-"_I-
East Asian seas have been said as hot spots of MPs & ; gy o B vl
less MPs pollution information have Al S seibes o Uk )
[2]. Howevgr, ess MPs po . e § S e E "’“I T n )
been established for the East Asian ‘Sea of Japan ) V- U

(SJ)’ and “Seto Inland Sea (SIS)’ marine areas in
Japan. And ‘Yamaguchi Prefecture’, the most
western part of main island, is surrounded by the
both SIS and SJ. More interestingly, the SJ side of ~ J3Pan-

the prefecture is transitional to other country’s (South Korea and China) marine areas. However, no MPs pollution
information are in this context. On the other hand, the ‘Ministry of Environment (MOE), Japan’ indicated that the
“Yamaguchi Prefecture’ coasts had the largest amount of marine litter [3]. This emphasized the MPs pollution
investigations in these prefectural marine environmental contexts. Hence, the main objective of this study was to
investigate the MPs pollution through identification, characterization, distribution and abundance comparison in
the SJ and SIS surrounded Yamaguchi Prefecture areas, Japan.

Fig. 1 Study Sites, MPs Abundance and Distribution in
the SIS and SJ Surrounded Yamaguchi Prefecture of

2. MATERIALS AND METHODS

The marine sea surface sediments (n=28) and water (n=18) samples were taken from the selected SIS and SJ
surrounded areas of Yamaguchi Prefecture, Japan. Yamaguchi Bay (JY), Shiratsuchi Beach (JS) and Chofu Beach
(JC) areas were from SIS and Doigahama Beach (JD) area was selected from SJ side of the prefecture (Fig. 1).
NOAA laboratory methods 2015 and BASEMAN standardized protocols 2018 were followed for MPs analysis in
this study.



3. RESULTS AND DISCUSSION

All the sampling sites were contaminated with MPs. The MPs abundance ranged from 6 to 502 n/kg with an
average value of 112.57+121.30 n/kg in sea surface sediments (SIS areas— 108.81+£120.24 n/kg and SJ area—
121.14+132.98 n/kg) and 29 to 92 n/L with an average value of 57.46+20.82 n/L in sea surface water samples (SIS
side—53.82+20.26 n/L water and SJ side— 77.50+12.02 n/L). For the sea surface water, the SJ area had higher MPs
abundances than the SIS areas following- JD (77.50+£12.02 n/L) > JS (65+18.27 n/L > JC (57+14.98 n/L) > JY
(32£12.67 n/L) of the SIS areas (Fig. 1). Overall, although the SJ side was found having comparatively higher MPs
abundances than the SIS areas, however no statistically significant differences were found among the SJ than SIS
indicating the similar MPs pollution level.

The observed MPs particle shapes indicated that the fragments (62.51%) were the predominant shape
characteristic in the sediments and the fibers (70.28%) were for the water. The size results exhibited that the small
MPs i.e. <1 mm occupied the major proportion (76.57%) in the sea surface sediments while large MPs i.e. 1 -5
mm were predominant (60.71%) in the sea surface water. Overall, the small MPs were the predominant
characteristics in this study. The ATR-FTIR analysis revealed five different polymers demonstrating that the
polyethylene (PE) accounted for 34.69% as the predominant polymer in the sea surface sediments followed by
polyvinyl alcohol (PVA) (31.52%) > polypropylene (PP) (25.03%) > polyethylene terephthalate (PET) (7.65%) >
polystyrene (PS) (1.12%) while PET (59.71%) > PE (31.33%) > PP (8.97%) were found for water. From the
environmental distribution point of view, PE, PVA, and PET were abundant in the SIS areas while PP and PET
were predominant in the SJ areas.

Besides, in our preliminary field survey, several PET bottles of foreign land origin were found on the SJ beach.
Moreover, the “Yamaguchi Prefecture Local Government Survey 2019 in the SJ Beach’ results suggested the
abundance of plastics originated from Japan, Korea and China [4]. Also, Hence, we speculated that both plastics
and MPs originated from these countries might enter SJ through long range transportations [3]. Thus, we speculated
that SJ area might receive MPs from domestic japan and foreign lands while the SIS might be affected from the
anthropogenic activities on Japan land.

4. CONCLUSIONS

The similar level of MPs pollution was observed in the SIS and SJ areas. The MPs characters (shape-size-
polymer) indicated marine environmental threats with potential ecotoxicological and environmental pollution
impacts for the SIS and SJ. The MPs pollution might occur both from the Japan as well as other land origins. Hence,
further investigations are required in the context of MPs sources, transportation pathways and fates in order to know
the Japan land MPs, develop the marine MPs pollution control, mitigation and management for these marine
environments.
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