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Distribution and Origin of Plastic Resin Pellets as
Environmental Pollutants at the East China Sea Area

Tsuguchika Kaminuma®, Chiyoko Ohtake*, Noriko Kabuyama®

Plastic debris are important marine pollutants. Plastic debris consist of resin pellets and waste plastics. We
are particularly interested in resin pellets. We made field survey of resin pellets at nearly 400 sites in 200 beach-
es in Japan and neighboring countries. The pellets were found at all most all Japan coasts we surveyed and at
some beaches of Macao, Hong Kong, Xiamen, the north of Taipei, and Cheju Island in Korea. The number of
pellets was more than 1000 pieces per m? on the most abundant beach in Japan. Through further analysis using
GC/ECD, endocrine disrupting chemicals ,PCBs, DDTs, HCHs and Nonylphenol were detected in selected sam-
ples. Biota such as Bryozoa were observed on the surface of pellets washed up on the beaches in subtropical
areas. Pellets has been suspected to affect wildlife and human health, but we have no report on affection to

human.
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Tablel Number of Beaches and Sites Surveyed

Pacific JapanSea Islandsin Nansei Other
Number Side Side Tokyo Islands  Countries Total
Beaches 49 58 4 52 48 211
Sites(include repetition ) 70 132 109 74 48 433
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Fig. 1 Distribution map of pellets washed un on the beaches of Japan and neighboring countries
Pellets were found on most beaches in Japan and neighboring countries. :
The number of pellets was more than 1000 per m? on the highest beach with the concentration
of pellets in Japan. Only a few beaches have no pellets.
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PCBs in Pellets at 20 Sampling Sites
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Fig. 2. PCBs Concentration in pellets washed up on the selected beaches
The highest PCBs concentration were found in the Kugenuma pellets. We don't know why it is high-

est.
* data from reference 16).

PCBs in Pellets at 20 Sampling Sites

Conc.(ng/g drywt)

Sampling Sites
* H.Hong et al. 1999

Fig. 3. DDTs Concentration in pellets washed up on the selected beaches
The highest concentration is the pellets on Xiamen beaches and after that the Hongkong beach. Some
DDT might be released in this sea area from the near by land, which can be confirmed by Hong's data.

* data from reference 16).



96 BvEX&G LGB ETRETH#

51185 (2000)

MEORE T — s H i, RELERFEZEETSZL
BEHETHEH, FELL BNy —rhb, ELroi
EBIURAZMS>TWEIEFEZLNS,
DDTsILENHE X B L 7EA AL TIZDDT DR AT
fHEhs, FEISOWMAREY P OBEENE LD
Hy, £7, TEAAEBLI U FHOREDS b Ei
FEODDTs Dt S TH 19, KFTRL v PAOER
EOWFEINEZ 6ND, DDTO{ Y, DDEH X U°'DDD
IZoWVTIE, RIS VEBNDHL. TELHONR
L'y MIDDTs 259 5 DDEDEEH20% L 55<, KBy
EPNC L o TREBAERL, KPTRLy MIBRFLIEE
Aohd, BRE, f8iLE, b+, BFETIIDDDO
#HEHMDDE X V&<, LEEEYICLL08E, %D,
DDT I3 HIERTREER SN, Ry MIRF IR LE
Aohd., FHEILLHEHTETORERLV Y M, B
BRSO LRV Y FE2ELEATVWRL)THS.
HCH D 4 FEFID RO E LT, HFMHEORL v b
12y -HCHA75% % 5%, #BiEFE DY G113 « -HCHA
UM EEDTW, FMHEOARL vy MIIBRHFKS y -
HCHZ ERHII RV y MIEBEILREL-LEZ LN
5. y DARMIRFEL L L % o 2 FEIRE R 70% S5 D F LS
bIoEmicEEZOND, BBEE, TEATHE, «-
HCHMEERICKAL LRSI OB,
Hong 5 16 |2 X L, FNIERTH O HCH Rtttk gl &
3, BRI Lo TR DIELVDH DI, a iy 8
10-30 : 10-30 : 10-30 : 20-50C, KEFRHEOFT V& H R

RREVEHETHD., DRI OREPIIEEHESH
EDNEDBEER~T0%LHWVICTETREL RS,
Ly MIRF S/ HCHERPECTH R IEL LD,
SIHEBRLRTRUTERITILIEZERZOND. Lo
TONHEMRELBEOH ARV v M, BOELKEIC
whhTwicd, Bl E Tk Piid o RSN DH 5.
324 A

W OPDBBETRELIZRV Y P EREDD, T
HADOSIMS A2 To72. HEORL v &5 LK,
Y, RV MPETHA I L #HERL, THHESIHE
FIZE PR MUV THDZ Lhbh o7z (Figs-1).
FEONL v M, 228, 256, 282, 322, 338D —2 %
B 62> TV d, 228,256,282 D ¥ — 7 OFF R E I,
oleamide TH V), 322, 338D K — 7 {X erucamide TdhH - 7:.
E5IZBre+79, 814 LN A, 523, 551Cb ¥~ % 4F
2. ZhUERELRGTROWEIZH TR,
IHHZDOART M ViR, WhWAHFORYTFL v
DFFEEART PV, SLGTFROKELDOMboT
WHEATANTHL. FITIHEGELFIHD, NE
(FHRIMLTVERWERG) 2o L7#&R, BRoRy
FLEHERARY PR o7z, TOTENE, THE
e LTSN DERICIZEE, Biodxk ) &ET
HERESNhTHWL I LAHEETE S (Figd-1).

F 72, SIMSIZ & B40HTid, MBI 2RELEDH O
M, BEDOEY, a7 LA HHORELRES TS
H|ABONDLZ LHbhrol. Figd2 |IZBBERIZERL

Table 2 Concentration of PCBs, DDTs and HCHs in Pellets Washed up on the Beaches

PCBing/g
drywt) (O (3] € &) ()] ® 11 O (] (1) @ B ® ! ® o | @ ® @ ]
Hong Hong Kagoshi
Kong. |Hong Kong. Northan Okinawa| ma Oki L. Syonan
Macszo |Yuen Kong, Lantau | Xiamen| Taipei |Taipei |[Yonagu| Ishigaki Motobu | Tanegas|Kaimone| Hukue | Korea {Tsushim] Nishin |Ogasawara| Kugenu
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Fig. 4-1. Spectrographs of new pallets and pallets in
Quindao by using SIMS
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Fig. 4-2. Spectrographs of selected pallets washed up on
different beaches by using SIMS
One pellet found among the Kugenuma pellets was
polluted by chemicals which have a mass of 600-700,
and one the Tanegashima pellet was less polluted than
some of the others.
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