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Drifting and grounded micro plastic debris on the sea surface and the beach of North Pacific Ocean

Shigeru FUJIEDA', Hiroshi KANEKO®, Azusa KOJIMA®, Masatada HIGASHI® and Akimasa HABANO’

Abstract

Distribution and composition (items and size) of drifting micro plastics (Imm<) were investigated at 31 sites
between 10, Aug. and 22, Sep. 2012 on the sea surface of western and central North Pacific Ocean. And distribution
and composition (items and size) of grounded micro plastics (Imm<) were investigated at 5 coasts (7 sites) be-
tween Jun. 2011 and Jun. 2013 on the beaches of west coast of North America and remote islands in the North Pacific
Ocean. The Maximum density of drifting micro plastics was over 130,000 pieces per km® on the central area of North
Pacific Ocean, and the hard plastic fragment was the highest density in this area (average 75.4%). The Maximum
density of grounded micro plastics showed over 60,000 pieces per m* on the beach of Island of Hawaii, and the hard
plastic fragment was the highest density in these sites (over 80%). Major items of micro plastics on the sea surface
of the North Pacific Ocean were hard plastic fragments, and others were filmy plastic fragments, lines and fiber and
resin pellets. They were recognized on the beaches of remote islands in the North Pacific Ocean and west coast of
North America.
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Fig.2 Distribution of drifting density of micro plastics (Imm<)
collected by Manta-net on the sea surface of western and
central North Pacific Ocean

e/ NSdHdFs -0 Bk - iRy

HAIE t JERSFRRIC B 0 B RSN T 7 2 F v o

THFARERNE T, FKEaXF o -k 604
WEIEFIERVEIG LB -, FiddmBHOKRE X
BIRERE & % Fighlird. KRESTREFE Y I X
F o 7R 32.8mPL R T68% % G hs, T D
3B E2.0mPll MiciZiE EAEELEET, 740U
LIRT S ZAF v 7 E LYy Ly b TIE2.8mm—
4.0mOfic, Fi 7 7 AR 124.0—8.0mm D ik
RE G DY — 7 DIFEAE L T,

ik E B X LR R ESEE R © b i
FTHIR TR NI NS 5 2 F v 7 OEERRE
EHEREIA % Table 1IT/Rd . EEEERINT71E

(Kamiro point) T b &< 6 T/ ZlA 2. 0D
Products  4.1%
«——* _ 39% Resin pellets
Tips ?:,?.1‘7&%'3 73.53. g;: || 0:2% Others
Ropes 0.7% -
Lines 6.8%

Filmy plastics 11.9%

Hard plastics 75.4%

Fig.3 Configuration rate of micro plastics (Imm<)
drifted on the sea surface of western and central
North Pacific Ocean
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Fig.b Size ratio of the top 4 items (Imm<) (Fragment of
Hard plastics, Fragment of filmy plastics, Fragment of
lines and Resin pellets) drifted on the sea surface of
western and central North Pacific Ocean
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Table 1 Drifting density and configuration rate of micro plastics (Imm<) on the five beaches of west coast of North America and
remote islands in the North Pacific Ocean

State NW Hawaii Is. Hawaii Hawaii Oregon Alaska

Coast h/lsl:r\lla}llsf:;(gl’ Oahu Island of Hawaii Lincoln City Montague Island

Beach Old];::é)liane Kahuku beach Kamiro point Chinook winds beach Patton Bay

St. 1 St. 2 St. 1 St. 2

Types Items 16, Jun. 2012 9, Jan. 2013 12, Jan. 2013 15, Feb. 2013 27, Jun. 2013

Fragments Foamed plastics 13 0.1% 263 3.0% 1,060 46.4% 1,094 1.8% 575 27.2% 419 18.2% 2,150 5.8%
Hard plastics 10,100 92.1% 7,288 83.0% 481 21.3% 52,019 839% 1,094 51.8% 1,444 62.6% 31,413 84.5%
Tips of synthetic lawn 69 0.6% 0 0.0% 0 0.0% 38 0.1% 0 0.0% 0 0.0% 7 0.2%
Filmy plastics 6 0.1% 6 01% 0 0.0% 125 0.2% 0 0.0% 0 0.0% 0 0.0%
Spongy plastics 6 0.1% 0 0.0% 6 0.3% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Fibers 0 0.0% 0 0.0% 225 9.9% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Lines 56  0.5% 31 04% 75 33% 2,000 3.2% 6 0.3% 0 0.0% 0 0.0%
Lopes 5  0.5% 125 14% 63  2.8% 313 0.5% 0 0.0% 0 0.0% 6 0.0%
Urethans 0 0.0% 6 01% 331 14.6% 213 0.3% 31 15% 0 0.0% 50  0.1%
Burnt plastics 194 18% 269 3.1% 0 00% 1431 23% 88 41% 81 3.5% 581  1.6%
Subtotal 10,500 95.7% 7,988 91.0% 2,231 98.6% 57,231 92.3% 1,794 84.9% 1,944 84.3% 34,275 92.2%

Products  Resin pellets 450  4.1% 769  8.8% 13 06% 4,644 17.5% 306 14.5% 356 15.4% 2,881 17.8%
Capsules of chemical fertilizer 0 0.0% 0 0.0% 0 0.0% 0 0.0% 6 03% 0 0.0% 0 0.0%
Plastic pipes 6 0.1% 0 0.0% 0 0.0% 44 0.1% 0 0.0% 0 0.0% 0 0.0%
Plastic washers 0 0.0% 6 01% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Caps 13 0.1% 0 0.0% 6 0.3% 38 0.1% 0 0.0% 0 0.0% 0 0.0%
Fishing nets 0 0.0% 19 02% 6 0.3% 4 0.1% 0 0.0% 0 0.0% 0 0.0%
Otheres 0 0.0% 0 0.0% 6 0.3% 0 0.0% 6 03% 6 0.3% 13 0.0%
Subtotal 469  4.3% 794 9.0% 31 14% 4,769 7.7% 319 15.1% 363 15.7% 2,894 7.8%

Total 10,969 100.0% 8,781 100.0% 2,263 100.0% 62,000 100.0% 2,113 100.0% 2,306 100.0% 37,169 100.0%
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Fig.7 Size ratio of hard plastic fragments (Imm<) grounded
on the three beaches (Montagu Island/Alaska, Island
of Hawai'i, Midway Atoll) and and drifted on the sea
surface of western and central North Pacific Ocean

HLTWD (Perry I 2010). & » TILKPEHES
X IR IS S ol S Lt 7 7 2K
Fid, Ihsff@ve—-—707 454 bThsbA]
FEEH2E W, & 51T McDermid and McMullen
(2004) 12L& B &, ¥y Ry —BREEICE T 5 M/N
77 AT v 7 OpFEEBELERE 34T/ dTh



BYIEeGE H513% 2015

54

0, TOKESREE TS Z2F v 7 i 5388%,
FWT LY ry_L .y bA11%E G, S ofER
(Fig.3, Table ) &, TN &EEULKHEE I ZF v
I DEIEBRKNTH -T2, XK1 DH L, 10,
0001/ i LA D AR T d - 7 3 g B & Oifg
THIRENLHE 75 2 F v 7 O KE SBIES
(Fig.?) =HiKLTd, I v Fy - —BiESF VS
(Old seaplane beach), />7 4 & (Kamiro point) &
JLREFE ETE, EL14—20mic ¥ — 27 BELE

Lz, oTdtlanNv A1 EEBL O T A EEITE
EHELL TV BHMUNT 5 2 F » 713, JLREEAE
MLTOBMNT S 2F v 7 OFEERER LTV S &
SA, AR GIERERICB T 2 BRI NT 5 2 F v
JDE=F) VIS OMEMEEZ B,

—77, ALK I S d K oMK T,
HABED & 5 IR F o0 — VN O &8
DOHEGEL BBz & 2000, 2002, 2006, R « 14 K
2005b, &k 2010, 2011) RS -72. L
» LR S (2014) 1T & B AEKSEREPEES — rho i e
WicB 2 EERHEAETE, RRShLERY O
0% P2 F o — VB EZDWHR Th -1, 7
7 A2 A NHETIE, 20114E4 XD, 2011FEOHRHA
KEROKERICE > THREE» SHREB LI EEZ
CNAFEARFa— VBT o— s PWREICEET S
£ 91T -7 (JEAN 2014). SROFERE, 4TI
w2 Fo— LBz o— hDOEESHEISNTVS
T I AAME VY F 2 -5 (Patton Bay) T, fill
D 4 EFEE D FTAR F o — VIR OEERE NG,
Lo TIEKPEBFICBL T RER F o — Ll 7 o —
FAEKELTEL T L, HARRER, KEOWH %
FEIELIEENLD, BINRNEE 2> THARRIC
Hif&id 2 C EDEIHE NS,

DbxaFEHsE, DbomEh £ 5.

(1) JERFETIE, WGP L © $32°N, 130°E
H 5160°W DD SCZ Hgisk T B S E o,

(2) WUNT S5 RF v 7 DEEBEL, TIRAAE
Br < AkPEiERE IR, AT M EEB LU
NTAHETEL.

(3) JERFFEDOHE L, RSB X OIKERICERR
EELTWAB/NT S ZF v 713, FIcHE7
SZF v IR Th, TOMMTIET 4 VLR
TIAF W, TUORAWRBLIUOL Y YR
Ly b Tho- 7.

(4) "TABBIUI v Fv = —BREEDHF,
EETAWNT 5 RAF v 7 BEAAERL TV
BWMNT 5 RAF vy EREE, WEIGIC—

N
N
~

767

T s Lo, ERFFEOHKEDE=Y ) v
I LTV B,

(5) FaRAF v — VI OEREEELZE, HA
HEL D SRV, SEERICES LI Ra
Fo—LElyo— b ERINEFTITHRET S 2 &
&0, KEOBH AL 2 EMEIHENS.

OB AEEE, IR AENT R FEHG ST X
B ek, FE)PERME, HIBKEREE RS B K U5
BEEIT & 2 ESRNERYNCBE T 2 HEFHEO B
ELTCEMLELbOTH D, T IWELLH(LHBL L
5.

51 A X Bk

Andrady, A. L. 2011. Microplasitics in the marine environment.
Marine Pollution Bulletin 62 : 1596-1605.

FRECES « BRSSO - DT 2000, FEVLEAHERICE T 55
W75 ATy 7 BURZEEM OEERIL. HAKEF 25
66 : 236-242.

FREEES o MhHHTEED « S SCHE 2002, HEWRBIR ORI E
I T T AT v 7 W OEAIRDL.  HAKPE P25 68
652-658.

PEEZ % 20032, BEWREBWHICFET 27 5 2 F » 7 31,
HAREZ# 29 : 9-12.

RRECEE 2003b. #EHRICH T 2 HIaA R F o — VIR O EEEHEL
LRI, ATIERIE 3 45 1 84-8T.

TRBCES o e 2 KR 2004, F&iel 2 - = — VAR o i i 5
DY ~DOREARME, FEEYFEEE 20 9-12.

TRECES « {2 KR 20052, JAEEITHE - AEEREICH
FEWUNT 5 RF oy 7 IEEY. EEYTREE 3 1-6.

TRECES « 2 2 RFOHD 2005b. ILSETHE - BEEREICH
F BRI T T AT v 7T DEERIL. HAKEF G
71 : 755-761.

PREE - SRHMIE « HEER < /NEdH 37 & 2006, MRk
EECEEBHRICB Y AMNT 7 AT v 7 DEEERE,

BEEYIFEE 40 9-14,

A E « NEH TS « RAEX LT 2007. HARIZBUY % ERE
W7 ) — v 7y 7 (CC) DR E Z OFER. IRFRIES
223620(3) © 33-46.

TRECEE 2009, RBAZVRERICIFARELT 5 A Do & A
s, EEEYTEE 70 13-10.

B 2010, ABABRICESHEL T 2MNT 52 F v 7
THDN . EEYTEREE 81 1-6.

PRECE « BINE « ARG « (4 A« /KR « BRERSE
2010. WEANHEIC B B iEEEC A O, IR
22(4) : 17-29.

FERZEE 2011, WP NI BT N7 5 A F v 7 TH.
FRI A AxEE 24(1) & 57-65.

R - &1 - /NEH 9 S - HEGE - IREFIHIE 2014, H
AARRKZESICHES @ 2R & U e REmRy o Bk,
PEE ) 36(6) : 565-572.

Howell, A., Bogradb, S. J., Morishige, C., Sekia, M. P. and
Polovinaa, J. J. 2012.

i

On North Pacific circulation and



e Eesr  WeohRLTE R

associated marine debris concentration.  Marine Pollution
Bulletin 65: 16-23.

— et E A JEAN AR 2014, SRR 266 B H AR S pk
5 LRI B3 2 i EN I A S  pp.78.

SULEER] « /NERIZE « RILEZ « RITFRA - MiE 5 - [
RO S« @HBE - /NESH IS 2002, HHEEL ST
ZICBI 5L Y vy XLy MTX BHHEEROEREE £
DS, HAUKEE PG 68 1 164-171.

Kusui, T. and Noda, M. 2003. International survey on the distri-
bution of stranded and buried litter on beaches along the Sea of
Japan. Marine Pollution Bulletin 47: 175-179.

McDermid, K.J. and McMullen, T. L. 2004. Quantitative analysis
of small-plastic debris on beaches in the Hawaiian archipelago.
Marine Pollution Bulletin 48: 790-794.

Moore, C. J., Moore, S. L., Leecaster, M. K. and Weisberg, S. B.
2001. A comparison of plastic and plankton in the North
Pacific Central Gyre. Marine Pollution Bulletin 42: 1297-1300.

NOAA 2006. Ichthyoplankton and Staiton Data for Surface
(Manta) and Oblique (Bongo) Plankton Tows for California
Cooperative Oceanic Fisheries Investigations Survey Cruises in
2005. NOAA-TM-NMFS-SWFSC-392.

/NI « FEAA 2000, WEERIETRE, F X OWEGE
BEERERE T 5 A F v 7 WU DY — 5 1 v 7 LR
JKEESREHR b1 1 71-93.

Perry 1II, L. T., Pomeroy, N., Lino, K. and O'Brien, K. 2010.
2008 Main Hawaiian Islands derelict fishing gear survey.
NOAA, Pacific Islands Fisheries Science Center: pp.1-37.

(Received Mar. 4, 2015; accepted June 18, 2015)

HHE -+ 1R%Y

HAIE t JERSFRRIC B 0 B RSN T 7 2 F v o



