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A R, OKE S, Wk B, A Rt JEE T
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B E D1980FE RN LD MLy FEHET S, ERIEFVEOREHBIZOWVWTUTIZIRY. RV T ==
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Lz, 7 v T VEIT198942000.092 pg/gx B—2 L L, ZO®KIIBAEAIZE T2, R VEONT 4V R b~
Froura~Fttr (HCH) 13E $120.006 ng/gll FTOETH 72, AHEAXMEWMTHSD M) 7F /L2 X (TBT) 1%
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L LTCHAEZIT-T-.
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ACIE 1997 CERK 9) D 2002 CERR 14) F£FT
W U= TR RO 1981 (HEFN 56) A0 AR
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K1 AR E Lo AR OlRY, &, KE, Ko kOENHSS

*
BlkNo. [N %£“§“m = ﬁ@wgg>jm@ Koy ) TEAS @)

19974
1 5 38.5~40.0 394 840~930 890 75.8 3.0
2 5 37.7~38.5 38.0 800~835 809 76.0 34
3 5 35.5~38.0 37.1 725~770 740 74.5 3.2
4 6 35.0~38.5 36.3 660~710 683 75.6 3.1
5 8 30.0~35.5 324 390~645 509 75.4 2.5
R 36.6 726 75.5 3.0

1998
1 5 37.5~42.0 39.7 825~955 862 74.5 3.2
2 5 37.0~37.5 37.2 750~820 790 75.5 3.5
3 5 36.5~39.0 37.4 710~740 730 75.2 3.2
4 5 34.5~38.5 36.7 655~690 673 75.7 2.6
5 5 34.0~36.0 35.5 570~640 613 75.2 33
FTEAD] 373 734 752 32

199945
1 5 33.0~40.0 36.6 630~870 719 70.4 4.1
2 5 32.0~34.5 338 560~625 587 71.4 3.7
3 5 31.0~33.3 32.3 490~560 515 72.8 3.7
4 5 28.7~32.5 31.1 430~490 466 72.6 3.1
5 5 26.5~31.0 29.5 300~425 376 74.1 2.4
TR 32.7 532 723 34

20004
1 6 31.0~34.3 32.9 420~605 507 72.7 2.2
2 6 30.5~36.0 32.2 430~620 487 73.2 2.2
3 5 35.4~41.0 38.2 610 ~1,160 863 72.9 3.1
4 5 36.7~39.0 37.3 800~910 840 73.0 3.0
5 3 38.7~40.0 39.4 880~985 942 76.0 2.1
FTEAD) 36.0 728 736 25

200142
1 4 39.5~42.5 40.4 940 ~1,200 1,035 74.9 4.0
2 4 36.5~39.5 38.1 910 ~ 990 955 76.9 2.2
3 4 40.5~43.5 42.6 1,150~1,410 1,298 74.4 3.8
4 5 35.0~39.5 37.0 775 ~1,060 899 77.6 2.5
5 5 35.0~40.0 37.8 640 ~1,100 889 77.1 2.3
R 392 1,015 76.2 3.0

20024
1 2 445 ) 47.0 45.8 1,410, 1,590 1,500 - 3.5
2 2 46.5, 48.0 473 1,390, 1,400 1,395 - 53
3 2 453, 47.0 46.2 1,320, 1,350 1,335 - 7.6
4 2 455, 475 46.5 1,310, 1,310 1,310 - 4.2
5 2 44.0 ) 445 44.3 1,250 , 1,300 1,275 - 2.8
T 46.0 1363 47

w0 Bz 0Z<

FA G & UTAL BB BRBEE O EDIZHE, AT
ERIBRICHERE L7z, BRI OV 1L, AT & [RIkE D
bOEHEHAL.

BREERUOE £

1. 19974E0> 5 20025E DFE R

19974E7)> 520024F £ TITTH ARG & L2 A X% OfEIREL,
R, KE, KoEROEVGEZRUIRT.

ARXX DERIZOWTIE, RIEZ L OFEOFPHIX29.5
cm~473 cmTh o 7. FRIEY TIF20024FED H T~ TD
MR CIEE40 cmZ B %, KEOFHLRETH 7. §i

WY TRLIZERY, AR S 19964 £ TOERED
SEHIF27.2cm~67.5cmTH Y, SEPR L7-FHAEHRN O
HBEEHL ZOMICEENAETH-o 7=, BREE TREN
7B X, AR E L TO R XX]1320~30 cm®
HLOMNHEY T, EBBFTEBEET S & ENTVWDHRY,
I % KEEEE KT 5720, BERKE SPRBSEAT%
ZAHRDHZ LT, ZoRDREBORE ZIES X
R B, (REROEEIZ L D HEBEOMEX T
TR,

KOGBEIZOWTIE, WEZE L TWVRV002FE2RE, (K
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# 2. ARG L LT A XX R O ECF W EIRERERE R
P 19974 & 19984 £ 19994 & 20004 ¥ 20014 ¥ 20024 ¥

WEEERNPRY  OPRMEY | BREERRPE PR MREERRDHY VIO | MREMPRT OPIUMEY | MREERRDHT  F9MES | BREEfRpH  OSEHE°
pcB” 021 - 037 024 | 013 -016 014 | 012 - 020 015 | 006 - 0.07 007 | 011 - 023 019 | 013 - 055 036
PCN™ nd |
HCB nd nd - 0001 0001 | —— | nd ; nd ; nd
aldrin nd - nd S | T ] -
dieldrin nd - 0003 0.002 nd T o003 - 00w 0003 nd - 0.003  0.001 nd - 0.002  0.002
endrin nd nd I nd
0,p'-DDT nd . nd - nd - nd - 0.001 nd - 0.002  0.002 nd -
p.p'-DDT nd - 0.001 0001 |0.002 -0005 0.003 nd - nd - 0002 - | 0001 - 0.003 0.001 nd - 0002  0.002
0,p'-DDE nd - 0.006 0003 | nd- 0002 0002 0002 - 0.003 0002 |0.002 - 0.006 0.003 | 0.001 - 0.009 0005 | nd - 0013 0.003
p.p'-DDE 0.005 - 0.033  0.016 |0.010 - 0.021 0016 |0.012 - 0.015 0.013 | 0.028 - 0.048 0.033 | 0.013 - 0.030  0.025 |0.009 - 0.098  0.025
0.p'-DDD nd . nd - nd - nd - 0.002  0.002 nd - nd - 0001 -
p.p'-DDD 0.001 - 0.004 0.003 |0.003 - 0.007 0.005 |0.003 - 0.004 0.003 | 0.004 - 0.009 0.006 | 0.002 - 0.005 0.003 |0.002 - 0.007 0.005
t-chlordane nd - |0.002 - 0004 0002 | nd- 0001 0001 nd - 0.002 0.001 | 0.001 - 0.004 0.002 nd - 0.003  0.002
¢-chlordane nd - 0002 0002 |0.004 - 0.005 0.004 [0.002 - 0.004 0.003 | 0.003 - 0.005 0.004 | 0.004 - 0.011 0.006 |0.002 - 0.007 0.005
t-nonachlor nd - 0.004 0.003 |0.005 - 0.008 0.005 |0.003 - 0.005 0.003 | 0.004 - 0.009 0.005 | 0.006 - 0.013 0.010 |0.003 - 0.008 0.007
¢ -nonachlor nd - 0.002 0002 |0.003 - 0.004 0.004 |0.002 - 0.003 0.002 | 0.002 - 0.005 0.003 | 0.004 - 0.007 0.006 |0.002 - 0.005 0.003
oxychlordane nd - nd - nd - nd - nd - 0.001 - nd - 0.003 -
heptachlor nd - nd \\\\
HCE nd - 0.001 - nd e T T T
a-HCH nd - nd \ nd - nd - nd -
B-HCH nd - nd \ nd - nd - nd -
y-HCH nd - nd S e e R ST
5-HCH nd - nd T T | 0w ST
0-DCB™! nd - nd - nd - \\\
m-DCB”! nd - nd - nd \\\
p-DCB™ nd - 0.010 0010 nd - nd — T T
123-TrCB nd . nd , nd \\\
124TCB 0002 - 0004 0,003 nd - nd e e
1.35-TrCB nd ; nd . nd e e
1234-TeCB nd - nd N nd \\\
123,5-TeCB nd . nd . nd \\\
1245-TeCB nd ; nd ; nd e e
PeCB nd . nd N nd \\\
DnBP*' nd - nd - nd \\\
DEHP™ nd - nd - nd \\\
TBP" nd - nd - nd - \\\
TBT™ 0.072 - 0.099 0.079 |0.022 - 0.055 0.048 |0.040 - 0.05 0.041 | 0.010 - 0.016 0.012 | 0.040 - 0.060 0.060 | 0.037 - 0.094 0.074
TPT? 0.015 - 0.030  0.022 | 0.005 - 0.029 0012 | nd - 0.013 nd - nd - 0.03 0.008 - 0.015 0011
a : (ug/g on wet weight basis) - :not caliculated

*1 :nd<0.01 , *2 : nd<0.02 , *3 : nd<0.1 , *4 : nd<0.002 , *5 : nd<0.005 , others:nd<0.001
&, KENRKRELI D EBNZ LN H Y, 19994E0D
AREPEERE, AELE ISR BIENNEL, ZOED
KYBENR Dot ERMENSIC VT, RE
TR & BT B K E D35 7220024 DN 2 A3 & £ 70
ST, FOMOEZONTIIRE, KE &AM D O
R o,

TRARTG & Lo A X% AT DAL B R 2 U E L
TRERERATTT. 7ob, BEEVOERINLIE=X
U2 ZHEMSMEITFEIC LV ERS NS0, BRI
TR LIEEICHOWTIEETT > TR,

FRA AR T OPCBIE B 1L F-440.07~0.36 ug/g T, TR
ENRRE THo7220024F1%, A XX OFHERE, FRE S
IR TH-T=.

PCNIZ1997T4ED B D3 TR TH Y, HCBIX1998
££(20.001 pg/gZ W L7225, TRLSLOEITRE Sz
Mo,

FU T, T 40 R ATHEEIT > TOZRV1999

R TH o7 1998F- % FrE, F#JT0.001~0.003
ng/g XV OEE R L. 7Ry Y idsy
W &4T o TR TH - 2.

DDT (op>-DDT, p,p’-DDT) iFAH#H (LLFnd& %)
~0.003 ug/g L RN L)L CHER L7-. DDTORBH TH
%DDE (o,p’-DDE, p,p’-DDE) X UDDD (o,p’-DDD,
p.p’-DDD) DIREEFHLFFI0.018~0.044 pg/g Th o7z,

W a VT EmE (V7 ulLFy, e/ alLry, /) F
v, ¢/ F7ulkOA XL 7 uT o ORFHIRE)
133F#J0.007~0.024 pg/gC, A% R L2200 1412380
Tlde-/ F 7 o L OfEN0.010 pg/g &, OERfD 7 1L
TURE L TOREETH -T2

AN R\ E199TAE L 19984EICHIE L, & BICARH
Tholz. ~T7E 7 aLOREHY TH HHCEIX1997THIC
—EREA D> 50.001 pg/g & K L~UL TR ST,

HCHH (a-, f-, y-KOW-HCH) (%, H#r&Etr-> T\
WI999FEZRE AR Th o 7.
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B 1. ARG LIe A X AR o EE LR OREHERS

WHENB U (P raX¥ U3 DCB, Y
X3 E: TiICB, 7 b7 7 nu XU U3
TeCB, v % 7 mua~_ ¥ : PeCB) 1X19994F F Tl
LTV, 1974FEIF Y7 aaxrP e (p-DCB) MFE
¥J0.01 png/g, TrCBANY-140.003 pg/ghiH S 7z DIAMT A K
Hchoi-.

TENET AT VIR (7 BN -n-7 F /v : DnBP, 7
VR -2-F JL~F% )L : DEHP) ROV v~V 7F
b (TBP) bIEF(L~ B UHE & RIBEIZ19994F & TRIE N
fTbh, ¥XTRRHTH 7.

FHEA X TIE, TBTROTPTIEHE M I I AR E
Sh, TBTIEEFMI S TR, 19974-12F10.079
pg/g L BIEHMA TR bEWE LS o7z, TPTIFFITE D
BHENARWVBEL H Y, 20008213 T, Kb
nd~0.022 pg/g & RME THER L 72,

2. REBARED b DN WM E DR EHER
TERNGYWEON, FEFHE THDHPCB, KV~
¥HONT 4V RV, DDTHE, 7 mr/7 ¥, HCH,
TBT K OTPTIZOWT, 4 2 BHAA L 7219814570 520024
ETOARF AR OREHERS &2 KR T.
PCBIREEIZ DV TIE, JIEBIRHH CIEBRAF 23 e s il
0.75 ng/lg& 720, FHLARRITIAD &R L7223, 19904/
ICABITHEINCER U, 199 14RIC I3 & EIC 18 50.63 pg/g T
bole. TOHRBOBMHPMMB R ONN, Yo ¥ —T
A ZAT o T2 AR T H 2 20024R I IATHE L W 8 L
(036 uglg), A HHEMNZE R LIZEIIIM SN oi5YLE
KAFEAEL TWZEEZ LN,
PCBIFALZEMNZETE LTV D &9 Rtk il RITIR)A
SHEHENTWIALEME TH D0, ALY ~DTHY
DIEFIW | AR~ D EFEIECNB T N QA R D> &
MRFN484E D LW B A K OBE k) <R IS -

fEFZE I AVE N SN TN D, BEIZAEESINTZPCBEA
BIGHSEIZOWTIE [PCBRABINEETR) 12X 0 FEEM ORE
Rz mT D 2 & T, REUIAMBAAE Ul X 9 AR
BT DTS, BIIETHIEMBE L X, BREAICK
DHRAEBOBRERRT=4 ) 73T o TRy, LR
1B DR —LX—Y

(http://www.env.go.jp/chemi/kurohon/index.html) 7> 5 7%
THIENTED. TOHD, FEK26FER G254 D
TERER) ORFEDOAXX P OPCBIREDF R A2 &,
011 pg/g TRIBEN TR Y, 4% LB E RTF> T
SHERDHDEEZDND.

FUHEHDONT 4V B AW TIE, HIEL Ty
19994 % [\ N Tnd~0.004 pg/g DL R CTHERS L7=. %
TEEIZIIAR LTV Z2RnA, R RY VEHO—FEThoT
VR Y AT TIL19994F 7> 15 200 14 L2 IR E S S EL IS
EENTRELT, HAEHMTOZOMOETITTTRR
Hchoi-.

DDTHEIF6FEDOAFHTH D HDDTHERE 2”79, FHAR
HEHE120.079 pg/g & 199345120.080 pg/g & D B — 7 R A,
LI, 20009 IC BN EA L7z, DDTHODBENRT
IZDDT/#H% ODDE & DDDR K% (5 Tz

HCHIZ DWW CIIAFED BAEA DA FHRE 27~ 3. JH7RH
BEIF0.006 pg/ga B —2 & L TEDORIKT L, 19894F(Z
FHOUESF-10.003 pg/gs 2o 7228, % D#%I1320024E % Thi
HEnznoiz.

7 v )VT AEIZOWTISHEOAFH Th o avTs v
TREEZ 3. JHABRGAD D AT A 4 0 3K L 19894F 1T fie iR fl
0.092 ug/gk 72V, ZTOHITKE 72 EFITR 5N T20024
FCIRVVETHER LT,

A XITOWTIE, TBTIHARIAE) 519934 % Ti
B 0 R LTS, 19914E120.42 pglg & I @il & 7R
U= 3R & 72 o 7=, TPTIRRABIAEE I il
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1.8 ng/gZ o L, FUEBEOR L7-1%, REMMKRTETIEL
A ERHE E 72 MK LV OB THERS L 7.
FENTIIR L TR, ZF DMLY E IOV T
i, ~T X7 a VTFHHAERGD DRIES G & o TR
ETHAHI9FEETIFEA LR ENT, B THD
HCEIXFRAR LA & SFERMR A R & =% 121997710 —
EERRH S8, W o4 S E & FIRETH 50.001
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T HANVBET AT NVEICOWTIE, FAERGEP LR TET
—EHRH SN2,
HCBIZ1999FICITHIER G EICEENTE DT, #
DA% R E AR AR b O YR EEHiFH 1 Ind~0.009 png/g T
HoT-.

* L o

INFETEELLT, FEIEAMELTEZL DIEY
ENAERE - SN TE 2. 19664F, BFAAM DPCBIG YL
MR OVEHEHFLEN ~DODDTIH Y"1 73 f5d <, Hi
BB C b AFRA BRI L ARG Y O ERENH] 5
RN FE NS OWEITFABHOL LT k
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BEBYRMRE S, Y X —IZBWTHI1978FEICRES

DEFEHER & U THRUEREEIGRE=4 ) V2 Btn LTz,

A TR L2 199747 520024 D FRAHIRIZ BV T,
BRESEYE L bR £ TIOHE LT & -l B

MNH1996F F TOR DR EMEE ERIS & 5 2EXE LT,

T D %D OEEIT B 5 b O DIBAMERNIEE U 7= B 2K
YrEDiE, IR0 Enb, SRS E LNy
ELBIC L D A XX R OVGYRILY, dEES TS X9
IZEZ OGS, Lonl, S%ET-eWERsHEIZ 722 2 A
REMECBEF OW BB LWERRMES SRS 5 FRetE b F oy

WZd D, FEEABILRECADWEIDE 2 50 EL

VBN K DIGRNIFAE L, D OoBSMED &S WS TH 5

7, ALFWEREOKTIEEVWRRZETLI b0 LE

26D, Zokd, AHLRREERIILETHS ).
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Survey of Chemical Pollutants in Biota from Tokyo Bay (X I V)

Concentrations of Endocrine Disrupting Chemicals in Japanese Sea Bass from the 1980s.

Tokuko TSUNODA? , Aya ONUKI?, Ikue SAITO? Toshinari SUZUKI* and Masayuki KURITA?

The effects of pollution on wild animals by certain chlorinated organic compounds have been a concern since the 1960s. Nowadays,
some of these chemicals are categorized as endocrine-disrupting chemicals. The monitoring of the chlorinated compounds in marine
organisms has been conducted in Japan. The Tokyo Metropolitan Government has also been monitoring 38 chemicals, such as
organochlorine insecticides, chlorobenzene compounds, phthalates, and organotins, in the edible parts of sea bass since 1978. This
report presents the monitoring results of these 38 chemicals in sea bass from 1997 to 2002 and the trends in the concentration of these
chemicals since the 1980s. Concentrations of polychlorinated biphenyl (PCB) in sea bass ranged from 0.06 pg/g to 0.75 pg/g. These
concentrations decreased after 1991 but increased to 0.36 pg/g in 2002. The concentration of dichlorodiphenyltrichloroethane in sea
bass ranged from 0.01 pg/g to 0.08 pg/g and the concentration pattern was same as that of PCB. Chlordane was observed at the
maximum concentrations of 0.092 pg/g in 1989, and then it gradually decreased. The concentrations of dieldrin and
hexachlorocyclohexane in sea bass were lower than 0.006 pg/g. As for organotin compounds, the concentrations of trybutyl tin ranged
from 0.012 pg/g to 0.42 pg/g, whereas triphenyl tin was hardly detected, except for 1.8 pg/g in 1981.The concentrations of the
chemicals in sea bass monitored in this study annually decreased, however, monitoring of these chemicals and new hazardous

compounds in the environment is necessary in the future.

Keywords : chemical pollution, endocrine-disrupting chemicals, sea bass, Tokyo bay, chlorinated organic compounds
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