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I Clean-up Spike
l (13C,,-PCBs, 13C,,- PBDEs, '*C,,-HBCDs)

' GPC g
RERs S B ﬁ%h)

DYURATIVAT LA

5% DCM/Hexane | 25% DCM/Hexane

| I
PBDEs (44 RM4K) DDTs, HCHs,
PCBs (62 M) CHLs, HCB (3 Zit(K)

Syringe-Spike ) ]
Syringe-Spike

13C,,-CB170 Syringe-Spike
13C ,-BDE(126+205) 13C,,-CB 170 J dis-HBCDs

GC-MS GC-MS/MS LC-MS/MS

W015FEICEMBERLEAZXNT Y RYDOIERPPOPsEE

FE (ng/g lipid wt.)

=]

N
4

PBDEs HBCDs PCBs DDTs CHLs HCHs HCB

ETSEEIBAL : PCBs = DDTs > CHLs > HBCDs > PBDEs > HCB > HCHs
PBDEs&YHBCDsH = E
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Log [[RE]= B, X BL+ B, X Year

*BL = A&, Year = . B = {REIREFZRLE

REEIL (FRERLEEY)

DDTs

1 11

T T 1 0 T T T 1 0 T T T 1
2000 2010 2020 1980 1990 2000 2010 2020 1980 1990 2000 2010 2020

[log PCBs] = —0.0373** [Year] + 78.9667 [log DDTs] = —0.0332%* [Year] +69.3812 [log CHLs] = —0.0328** [Year] + 69.3036

HCHs

log /= FE (ng/g lipid wt.)

BEGEBAR

@
A% R

- - . 04 .
1990 2000 2010 2020 1980 1990 2000 2010 2020

[log HCHs] = —0.0386** [Year] +79.6185 [log HCB] = —0.0366** [Year] +75.5325
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ZGOOEJ%L |}§s ﬁ%@%g%@‘] 7‘; L [log HBCDs] = 0.0127%* [Year] — 22.9800
2000 LI, ERGRELR

POPsERI~DEMBERE Y

PBDEs (tetra-hepta) — 20094F jL EERDERE
HBCDs — 20134

3% : Finless Porpoise

24 : Neophocaena asiaeorientalis

&K : 0.7-1.9m -
45 © 20-305F
B /A, BEEME

AERREICES 6T 3 I & e
* X T AN HHONE WG )

A 7] &
BARRIC5 D O R & TR o o
R PIE : 1970 - 20008 4EK (A o s G
¥1/30EEHRL* < Bl An T
KHE B TRE B SO RER 234y ok B

BHESE (W20 / ) °

Shirakihara et al., 1992, 2Kasuya et al., 2002, *Amano et al., 2010
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Finless Porpoise
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HREFE(AADIER )

HERNBRE 2013 - 2016 KitERE : 2014 — 2017

(n=14)

(n=12)

Sample ID Location Year BL (cm) Sample ID Location Year BL (cm)
EW05840 AARPEHAK ZBRBFE 2013 142 EW05761 RIGREC R =R 2014 155
131105karita 12 1R R AR AR AT 2013 112 EW05773 RIGR RSB EE 2014 125
EW05786 FRRFEFHAHEN 2014 131 EW05857 RIGIRREAFEI AT AR 2014 113
EW05787 R 2014 153 EW05757 RIGR T FE R AT B2 2015 111
EW05843 K ERFFRILE 2014 121 EW05859 RIG R 2B TR 2 2015 103
EW05703 ERELAMFFRARAREI 2014 175 EW05871 RIGERFEIFETREZH 2015 140
EW05836 EEEARLETRE ©4 15 2015 104 160308) 1143 FRIGHIR SRARATER | 488 iy = B D 2016 164
EW05835 RERIEH T ERET RS 2015 135 1604018532 RIGRE TR ETH 2016 140
EW05891 BIERSATEAALHE 2015 130 16051358 RIBR RIS BATE 2016 147
14050800itasi ASEXRSHERH 2016 123 170615higashisonogi RIGR SRR BB RRAT BT R AT a4 2017 140
160307doi FREMEFRTLENFEH I3 HEDEE 2016 175 171025mitugoegou R R ERRAEER) |47 = A4 2017 118
160706kaigake KBRAFBREI T B 3 2016 178 171030kawatana R R ERRAFER) |40 = A48 2017 133
160725kannkuuoki [Eafipeske: 2016 175
161015nisitottori BIFEZEEF (BZmEA) 2016 114
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(De Swart et al., 1996)
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10000

PCBs

3000

F2FERERMEOE (SO EEAON-EZH TSIV L, FERFDHEESR -
BAHRELRRLIR, ARICRENFA—F—DENEBL-FHDIER P PCBsRE

Ny S\ HE R RHBCDs;R E o) hisk RS Bk 8%

(RBRERFICRELEATFAORREER

-

5000 +

4000 +

3000 +

2000 +

1000 +

HBCDsSEE (ng /g BERFEX7=1V))

HF A (ECITKIRER#E) %83 OHBCDSIRFR B -l AL E

a: RF A1 (2005-2015), b: X 4 4 A7 <AL} (1993-2000), c: F X I 4 JLF1 (2001-2003), d : 7 X 2 1 JLF (2002-2003),
e: 4L (2001-2002), f: 7 A L1 (FAURAR) 1) Ruan et al., 2018 2) Peck,A.M et al., 2005 3) Zegers,B.N et al., 2005




HREFE(AADIER  BEEIL)

KA ZEZRE : 2005 - 2012 (n = 20) + 2014 — 2017 (n = 12)

Sample ID Location Year BL (cm)
EW04802 RIBRBERENAKRRE KEEFH 2005 114
EW04809 RIGEZHEFRIRE £3#/ 8 2005 14
- RIRRERIOARS e m Environmental Specimen Bank for Global Monitoring
EW04855 RIGEEZETEERN 2007 110
EW04869 RISRRE BRI 2007 121
EW04889 RIGRFF AT ERD 2007 125
EW05081 RIGERIGTHZEFRAT 2008 143
EW05431 RIFRAHT 2008 125
EW05433 RiFRRITHEEREFE 2008 149
EW05082 RIGREZE TR 2009 s
EW05092 RBR RSB AR 2009 106
EW0509 RIGRRIGTHEEFRERT 2009 10
EW05098 R a5 T Ea R T A\ AR 2010 139
EW05264 RBERETHEEFRAES 2010 107
EW05302 RIEERSETHRD 1553/ & 2010 159
EW05290 RIBRRSETEHS &%/ & 2011 132
EW05436 REEXHT HIRET 2011 157
EW05606 R IRRATET OAHE 2012 145
EW0s612 R EEZETFR R 2012 128
EW05769 RIER) I ETH S 2012 129

108 106
N 00 o .l 0©
10 80030909 88g0 10 80630908 3889
102 B 102 L
DDTs p=0.63 CHLs p =0.67
1 L . L 1 L . .

2000 2005 2010 2015 2020 2000 2005 2010 2015 2020

=E (ng /g lBAFEXHT-V))

10* 104
10° R o 10°} ] .
i |  ©°03888¢ cegh r 8ogege®s ©88°
s 10" | 10" |
) HCHs p=0.39 . HCB p=0.13

2000 2005 2010 2015 2020 2000 2005 2010 2015 2020
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"PCBs p=0.99 PBDEs p=0.21
1 L L 1 1 1 L .

2000 2005 2010 2015 2020 2000 2005 2010 2015 2020

10

L T3 b AR TN

00088098 Beg0

B (ng /g BBRFEXT-V))
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-
-
)

-HBCDs p =0.074

1 ; F’ﬂﬁ%iﬁﬁ‘:*ﬁw’ 5

2000 2005 2010 2015 2020 SHRORMBIE
REVE ()

B MERHEIEEYME (POPs) DLAUHETE

High latitudes
Mid-latitudes Deposition > evaporation with fractionation
Seasonal cycling of according to global mobility
deposition. and High mobility
evaporation
BTN
high mobility
Long-range
atmospheric S
transport / ™ N Relatively low
i G mobility

Low mobility

Low latitudes
Evaporation > deposition

Cited from Wania and Mackay (1996)
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CAS (Chemical Abstracts Service) Z£##¢

CAS...
WORLDSAUTHORITY I " n n “ “ u n n
cHEMlCALIHFLF VIATION [ "
CAS i the only organtz: whase I

cbjective 15 1o find, mlmwum
dnsckised malion.

4 2015E6ﬁ : 100,000 OOO@ — 20194 5A: 150,000,000%&
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http://www.cas-japan.jp/




EBENIEEYVEORER
GC X GC—HRToFMSZRULN=R O —=2 T 4

ZRFTARIOARNT S5/ RITHEERE 2RFTR—RILAFAHOTRT S L
"ﬁgﬁn‘#ﬁ:r(c;c x GC/HRTOF MS)

2, _L-

D
i
L
o
S
g
N
-_B.
&

O —

1:h5 LD REFEER (53)

R BB EROPOPs 7S5 avIcEENBEEME (AL
RXAEEY. HEERY. EERNWERY) DI/OTNT 5L &
RARAARG LIS IEEHETE

CREHRSAVIS S - BRI TO B E B S HTH

BB (BN S L x BT LEER)
= BEE (S/N = 100: OFN 1 pg)
=5 fERE (R = 6000: m/z 617)

S EEHE (5ppm)

[LE =% B (m/z 4000)

B5iET—42H1#% (25 Hz)

® & 6 6 O o o

FTAFIVoLIDakT

*Two-dimensional gas chromatograph—high resolution time of flight mass spectrometer
(GCxGC system: ZOEX KT2006, ToFMS: JMS-T100GCV)
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AT A)DAEE (2.0 g ww)
4 ¢ N\
EEMNET T
) \i/ & CS (3C,,-PCBs, 13C,,-PBDEs) .
FILEBEoavhgS5I74—
v ,
FEHS AL IILHATRT ST 4— (POPSEH %)
\i{ & SS (13C,,-CB-170, 13C,,-BDE-126/205)
GCxGC-HRToFMS

ZILRAX T (m/z 150-750, 25 Hz)

¥
2D TICEEN® (R—RSM 2 - REFFFHEDFHIE)*

1
v

[ BHE—HIDTHAY - FIF—Sas \

, T—RAR—RBE (REFEM-TRXZARTEL)** \

, i \
BAMBEORE - RAMBEBOEEHTE

*GC-Image software ver. 2.7 (GC Image LLC, USA)
**In-house database + NIST/EPA/NIH Mass Spectral Library with Search Program (NIST17)




In-house database: 75/ 1EE 7T =)L (PCBs)

2t (s)

BP-MS ([PCB mixture], Wellington laboratories)

1tz (min)

CB1, CB3, CB10/4, CB8, CB19, CB18, CB15, CB34, CB28, CB54, CB28, CB33, CB22, CB52, CB49, CB104, CB44, CB37, CB74,
CB70, CB95, CB155, CB101, CB99, CB119, CB81, CB87, CB110, CB77, CB151, CB149, CB123, CB118, CB188, CB114,
CB153/168, CB105, CB138/158, CB178, CB187, CB126, CB183, CB128, CB167, CB177, CB202, CB171, CB201, CB156,
CB157, CB180, CB191, CB169, CB170, CB199, CB189, CB208, CB194, CB205, CB206, CB209

In-house database: 7 #1587 7= F 45 (OCPs)

2t (s)

ES-5467 ([OCP mixture], Cambridge isotope laboratories)

1t; (min)

PeCBz, a-HCH, HxCBz, B-HCH, y-HCH, 6-HCH, Heptachlor, Aldrin, Oxychlordane, trans-Heptachlor
epoxide, cis-Heptachlor epoxide, o,p’-DDE, trans-Chlordane, cis-Chlordane, trans-Nonachlor,
Endosulfan-l, p,p’-DDE, o,p’-DDD, Dieldrin, Endrin, p,p’-DDD,/o,p’-DDT, cis-Nonachlor, Endosulfan-Il,
p,p'-DDT, Mirex




In-house database: 257 X% (BFRs)

%tg (s)

1tz (min)

A AAAAAAAPPPLL PP PP,

BDE1, BDE2, BDE3, BDE10, BDE7, BDE15, BDE30, BDE17, BDE28, BDE49, BDE71, BDE47,

BDEG66, BDE77, BDE100, BDE119, BDE99, BDE85, BDE126, BDE154, BDE153, BDE139
a) Pentabromoethylbenzene, b) Pentabromobenzene, c) Hexabrominated biphenyl

2D TIC: X F X!/ H5 FZ DDPOPs [B[ 77 (2015 £E)

2t (s)

1tz (min)




2D TIC: X F X!/ fig FZ DPOPs (B[ 77 (2015 £E)

2t (s)

1tz (min)

POPsHBH T HRFRMFICSHORAE—VZE A

2D TIC: X F X!/ H5 FZ DDPOPs [B[ 77 (2015 £E)

2t (s)

1tz (min)

HsolED A/ \OFVILEY (BER) ZRIE




2t (s)

trans-Nonachlor

1tz (min)

2D TIC: X F X!/ fig FZ DPOPs (B[ 77 (2015 £E)

BDE-47

6-MeO-BDE-47

BERNME D POPsLRIF DR E TR

Relative intensity (%)

100.0 -

ao.n

j=lujn}

0.0

G0.0

s0.0

300

z00

100

oo

253.942m

[mM-3ClI]*
26089892

£9990 184.00307 2]?95014 Lh ‘
Ul ol il s viall ll, 1l | " 1

EBELHYE D VAINIR/L

[M-CI]*
3503845

(M]*
995.80695

2000 250 a

300 0

® DFAALOBEFEEE: CH,CLN, (EEIRZE: -0.0021 u)
® DFAXVIOSTRI—DREIGLIKL: 71IERIEEY




BELHYEDVAINIR/L

[M-2CI*
I a CI\ 31587167
a N a
a0.0 4 =
M-CI]*
200 J N \ | [ ]
= = 35089845
S}, 700 4 Cl c
Z a o«
] 4
S
g e MBP-CI, [M]*
Q. 385 80595
T [M-3CI]*
E 300 -
& 28089892
00 o 25394201
100 15389390 15400307 21?95014 ““ ‘
oo M dbadlow el o ll gl 1) | " 1 I .
150.0 200.0 250 a 300 L] 3800 400.0 450.0

C,H;CI,N, : 2,3,3',4,4’,5,5’-Heptachloro-1’-methyl-1,2’-bipyrrole (MBP-Cl,)

AFRREOE SR FRIERES Y

*Vetter, 2006; Teuten et al., 2006

2D TIC: X F-XUME B DPOPs [E % (2000 4E vs. 2015 £F)

Finless porpoise (2000) Finless porpoise (2000)

owﬁ-: ®

%tg (s)

Finless porpoise (2015) Finless porpoise (2015)

l

1t; (min)

BENOTESDOER/NNI—VIEFRETEM

PSS
-9 ':'16"%‘,3




2D TIC: X FXUJE R #/1% (2000 £F vs. 2015 £F)

Finless porpoise (2000) I Finless porpoise (2000)*

o o
& g?&ﬂiﬁ‘&

Finless porpoise (2015) Finless porpoise (2015)*

Se °
'W"ﬁ’%’
TP 4
- /

1tR.(min)

HPRREBIZHEITHPOPsDBRLAR)LENFI—VIITERIKRE
(FRHREMNELVDILPCBs > EIMZEER)

SERORE(ETHOHR)
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