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Abstract

While there had been the government view which 26 patients of Minamata disease
occurred in August 1964 to July 1965 at the Agano River-downstream (1.8-8.5 km areas
from the estuary) been occurred by the methyl-mercury pollution which was based on
industrial waste of the factory which had produced acetaldehyde at 65 km upstream from
the estuary, the view should be epidemiologically verified and examined about the details.
Since the coefficient of variation of total mercury concentrations of both river-fish and
residents-hair in the Agano River-downstream basin, where the 26 patients had occurred,
was quite large, it was suggested that the methyl-mercury source in downstream was
unevenly distributed and/or was interspersed. The following relationship was revealed
from the temporal and geographic distributions of the occurrence in the 26 patients of
Minamata disease. i ) Since the patients in Shitayama district (1.8 km areas from the river
mouth) were in a acute onset, the patients occurred in sudden, and ceased in four
months-short period. ii) Since the patients including three women in Hitoichi district were
in a subacute onset, the occurrence of the patients had ceased in the seven months. iii)
The patients on the right bank side of the upstream area of the Taihei Bridge, occurred
depending on the behavior of river fish in the Agano River ecosystem, that is many of
river fish go upstream to grow in fall, and go down to spawn in spring. In addition, the
temporal and geographic distributions of cat abnormal death basically confirmed their
patients occur. A strong methyl-mercury contamination source had been distributed on the
river-downstream, that is, it distributed unevenly at the left bank side of downstream
watershed than Taihei Bridge along the Shitayama district, and then, it had flowed steadily
into the Sea of Japan. It was reported that all of mercury-based pesticides for the
prevention and treatment of rice blast disease, which have been stacked on the dry
riverbed on the left bank side foot of the Taihei Bridge, flowed out by flooding July 3rd and
4th on 1964. Each statistical results of this study, is almost the same as their reporting.
Outflow of such large amounts of mercury-based pesticides may have physically and
chemically been the strong source of methyl-mercury contamination of a short period in
the downstream. On the other hand, there has been no evidence that the factory
continuous effluent draining long-term was a basic contaminant of methyl-mercury in the
Agano River basin, particularly downstream. From the result that there was a high
seasonal variation in autumn in the vertical distribution of total mercury in the soil bowling
of Ohama sandbar of Agano River estuary frontage, a large amount spray of
phenyl-mercuric acetate based-pesticides may have been the basic source of the
methyl-mercury contamination occurring along Agano River basin.
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%lﬂ:':% Table 1 Mercury levels (ppm) of river-fish catched in Agano basin except Matsuhama.

P el X % R < PP [ species | stream | n | meanstsd* | CV(%) | means*[95% confidence intervall

JFEIR D) || Bk AKERIEEE | Nigoi | down | 5 | 13.6+8.7 64 10.6[3.4 - 32.6]
. Ugui | down | 9 2.9+2.8 98 1.5[0.5-4.3]

50 s ) s TR
W, ppl63-168 &5 & U wp | 8| 3.9+17 45 3.4[1.9 -6.0]
pp533-538). F7o. AU [ oikawa | down | 8 | 1.5+1.1 71 1.2[0.6 - 2.4]
D=4, VI7ABILNY up | 3| 20£1.2 59 1.7[0.4 -7.2]
FAH T 1 Bora | down | 5 | 0.56+0.61 110 0.37[0.11-1.24]

A chen 1@ Masu up 5 | 0.53+0.45 84 0.30[0.04 — 2.12]

{Z"(@’%%\J kfﬂ/}%&f {’EIJ Eﬂﬁéi * Arithmetic meanzstandard deviation, CV/(coefficient of variation), ** Geometric mean
0.44, 151 BXO 2.16 (ppm) L ENTW5, MIEHX AR Ttk Ak kR

JETIE=24 T TH Y (ANOVA, p<0.001). bl Tld~ &2 THRIL7Z - 7= (ANOVA,
p=0.001), == A DZN ST FHET LKL Y mh>72 (ANOVA, p=0.015), F7=.
WT I ORFEORIKEREE T Ttk OZERET Eiiko -z LY R&E Dol Fiz,
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(20 498, pp297 (248 # S AL7=X] 4 @ 65 4= 5~7 HIZHHL - HIiE S 417z 266 D4 %
B b U, KR, JIAEEENNCER L, BF 14 AOFHERI/KERD 200 ppm Z 8 2
7=, 3 AL 57, 66 BELNT6 ppm iZo7z,), BEREMX OEEZKBRE T, JIIAZE
BREIZEFLTLER L (p<0.001) , FEREHBICZEZNH - 727 (p<0.001) , BT TIL,
D L) RBMRIZ 72> 7- (p=0.986 and p=0.867, respectively), F7=. JIIAEEREIZ
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(+) TR 2 HEEZRKEREE OFFH 2R el X M O I TFE TR -7 (p=0.234),

Table2 Hair mercury levels (ppm) and river- fish intake in the downstream area of Agano river

Fish Case occurred-area Control-area (Matsuhama)
Intake | n meantsd* | CV | mean** [95% Confidence Interval] | N | meantsd* | CV | mean** [95% Confidence Interval]
(=) | 19 | 132457 |043 11.6 [ 8.7 — 15.5] 5| 6.4+3.0 |0.47 5.7[2.9-11.2]

(+) | 42 | 21.3#159 |0.75 16.7 [13.4 - 20.8] 33 | 157469 | 0.44 14.0[11.7 - 16..8]
(++) | 54 | 41.3+309 |0.75 32.2[26.1 - 39.6] 5 | 165+7.2 | 0.44 15.5[ 9.8 - 24.6]
(+++) | 106 | 115.8+113.2 | 0.98 74.1[61.2 - 89.8] 2 13.0+4.2 | 0.32 12.6 [10 and 16***]

* Arithmetic meanzstandard deviation, CV/(coefficient of variation), ** Geometric mean, *** Actual data
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Table 6. Distributions of Hg concentration in fish from Agano River in 1965 to 1967 (data from Niigata prefecture).

Hg category 274 =34 7%
or concentration 1965 1966 1967 | 1965 1966 1967 | 1965 1966 1967
under 0.4ppm fish (n) 5 10 13 2 10 13 1 6 2
over and 0.4ppm fish (n) 14 1 1 14 13 26 6 1 1
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72 LML, 654 6~7 A OIAERIKEREE T FILERD HM N RIETH -7, £7-. RK
(—HMER) OBEEKIBREIIBERTIC 50ppm & H 2 Tz,

B
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DERFORETH -T2, —J5, FIEBIF O - TR THRAE Lz A T AKENEGR T,
(HH) FBEABFRAFILZIEFEREICHMFE LD (6448 H) ., MILORAEITBERIE
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N T DRSAKERIRE X MR @ o Te & B Z B D,

F1 DT, A BV ERS ZOMOLFEIIFEILTITEIT D23, T35 ORRKERRRE
DEBURINIR E Do 7o, WFICHERE I ITHE S 7o) om ZERE (B - (K& - (KH)
SRBRBEEN (BREH - B Tkt 6 AR L ORI 10~11 A) oit#ilc —&MEn
72, FEMFRINCTIE TE RV, FIBOAIZH Y TlEe <, 23R E - R E
THE S Z D (WFZEBER, ppl6e8-173). R UL E L CHiE S - & B bh
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Do LIz o T, [A—HAFEO)IH TIHEEERSCEEERIZEN 2D o 72 2 EBRHIRE S
%o D ET, ENENORKBIREDOEEREBUT L Tk E BITKREDSTZ &N,
BRBER A F IV KEMEEE I — MR Z LS. A FILKERDMRLED D, 3 D WIFHEAE L 72 AT hE
PENREZ DD, Fhilg, Z OGREN RGN « BERISRIIKIZ & Tl S 7z
AREMEIT RN Z L1 B, £ LT, RS etk THBER O dEKIZ & - TRENG
Juxnm b LT FHMIRICIRE LT A FLKEENER L - FTREME BV & & 2 7=,

& AT, KRB SN2 TR OINFD 5 BRI DIKWAR T &2
KED=IA BN TEEBREN L ICKEN-T (F1), AT =1 oaMtoim
MELTHNIEEFROAHY (AW X U%ER) #8L LT05, LEER->T, AT LK
R TR O EFRFICEIE L - B\ Z L 2R T 5, — ., =34 2H#<
U IABIOAA U ORKEIRE T Tk BEIX6 H) BXI O Rk (R 10~11 A)
M OEIT WD, T LAEMEITZEREN LRk F A& < (F& 1), 10~11 A OFI&EE
N BTSSRI B 70 A F AV KERIBEYLIR N BAE L 7= vlREMEII R ECTE 2\, 722 L, =34
DRKEBBENFEIC LI TIRNZ L2005 BRI TO A FILKEBOBAE 1T 1 EE X
D BIIKEREORAE (i - TIZ E DWMEDE) ITKF LB b,

Dl

EROIAZKIBIREIZIIT 5 BERAEMK &R (X)) Loz, JIHER
B (+) OB CTORFHFACHRBITEX 72N, BITHEETR1-oT2, TO LT, EER
KERBEEE OB BRI T EE AKX TRE-IX L 0 K&Eho7 (F2), Zhud, ERN
BE LA OKEDIAROEBENEE AKX TRIE-X LD K& o7z 2 & OB
THYH, BEPRLEL DA LEREELY FTROERMAIC (K1) AFIVAKENBIEL
RN EAOND, o, ERRLEX 9IC 3 ADHBE DKL) 100 ppm
R THoT2Z b, 3 NDEEDOTEL LD A F )L KERIETE CHaRIE 2B 2 7-1%
IZED LD R@ LD A TF VKBTI SN2 o7 Z & Tb b AFNKBORE
BRNERIR CTHoT-Z LRI,

26 NDO/KRIFRBE OHMBR AN T, ZFEE LY Tl =Nz 16 A, RFEFE LY
B RN 8 AL (K1), 26 ADHH 6 ANE GiEsET) 2HAT
BY, SHIZEDOIHE ARREEE Y PREAERMOTIL (LA, H#ERE QAN B
FO—HHX 2 AN) FERTHY., YD1 NIRFEELY Eish Mo TERT
bot- (WFZEHEsR, pp285-286), HFH DO MBS DR 0 I ARETIORY . +T78bb
JFDWHEENBIRL CWEEEXZE I ThHD, —H. 26 ANDKIRFHEE OFRAEDREH
AR NT, WREFATIEIRZETIES 2N 2 SO IEMS AR TE (K2),
A%V O 5 NDBEFIE ORI/ CTIL 6448 HIZ FILMIK THIFH L. ZD 4 1 H % T,
EME T OEER D 64 4F 11 HIZTKRE L TW5D, LN - T, BER A F VKRBT
RBEOERBENC 40 A 22 -EMBOFEETH o722 &, EHI25 ADEE TR
RIETHoT-Z ENMEEIND, F1-. ZDO5 AOHD 1 ADEERER (64 4 10 A %
JE) TholcZ &b (K2), BRbERERIGYIEROFEMIT. ZRAIOEEBHXIZIT
WRILHIRICH > 72 2 ERfF SN D, M, Tl - EEEMXICIE 1815 ADEEL T
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B WFRIERE, pp297). WIAE L7z 5 AL OERT, BFEIFIE)HMEZZE Lo
72 L CHEBEZBI RS TICEE T BEITHIG R A T /VKEIREE D 0 IR S v
ERIME AR 2, BIET D ATREMENH -T2 L E 2 BN D, APEFRIED LU D A F /L KRR

T%Dﬁﬂ%\%ﬁ%tztﬁﬁfﬁﬁﬁf KM 72 REf O REI % I ZERBISIET D & W
IS DAY, MEEF L 65 F 5 A D Pt TRE L7ZIC, Tikixd &k k-
PRI CHHER SN TN L, BREBIENE M @Eéht%ﬁf%é;&@ﬁ
BRSS9,

—J7. $%BFHY O 13 NORBEFRIEORE 046 CTld, BTG HB¥EFIE L 65 4 1 H
ICHERDH Y, —BHHX TIE 3 AOLHNRIELT: (X 2), BEDBLHAORY IX
13 NDO/NERBETHLH VAR TRV, KRB IV AEIC439 HESRBIEL (£3),
—RIZABRBIIBICLEID LB VEERDH LN, KEYZY OABREBICHRE T, P
NEL 72D, 2O XD RENRIKEY T2 OfaBEEOMEEN, TIZE L0 HBVRIER
oML 72> THAZRER E LT, RICAERIMIC X 5 A F L KEROHENT L 5 ATHEM: X
WETERON, — T, LD A FAKBRENHEBAEINR Ch 72525
N5, 72720, WHEEEPRE Lo TILMXIZ CEBF Tl oz B2, B
HAERETE Y O KRS TIHEE AT R Oy (20 %8, ppl03), 13 A
BEOHBL A TR 1L ADEEESIO—ATHXOERTHY, ERLEL2CEN
511 ADERFF 4 AOJIfAMiNAEEZNTERBY (WFZEHERE, pp285-286)., JIIfaDEE
BEEEICHETDIINARDOLENYERIELZ DO LB LoD, £7-. —HHHIX®D
MEEREIL 3 NEBIT 1O EThY (WHEEERE, pp286). MO AFENF LT
Sl EBEZIBND,

E AT, KIEFIZATFNUKBHETHV BEINFELTWD, LIERn->T, —HiTH
XD BEOBED A FVKBRGERE (a0 X TFIUKEREXEAR) 1T VLXK oBE
DENGERIEEEZEZ OGNS, —HTHIX E FTILHIRKOEFICBITHHERBUCEDLET
DOEFZEIL 4.06 H [1.69 H/knX (4.2 km—1.8km)] &BEH S (£3), —HHHXE
FOHRERIUCED E TORKBRM N FIIHXEF L0 v, 2 ORZEL2)I[HERIC X
BHAFINVKEROBEBIM OE LI D72 61X, —HITHIXEZ OB OB EEN T I
BELVZL R0 WO AT IOVKEBREIT— B HHIX OGN FILHX XD H{K0-
CEHBITE D, Lo T, — HITHIRKAEF T T IL# X AR X0 IREHFENE VSN
DRIET- 122 LD, ZOHE. AFIVKEIELOIARITBE L2V, ])IJEE
IRIKIZ L > TH LT D HARMHZER - P SN Z L b EORAEHOIHYE IR

BT LIZEEZOND, Lo T, NANRZEORERMBIRICE < EE 72 LTH
%03} FIVKERIBETEEDME T L, ZOATFIVKBREND LT DR T LEZ ENTREIN

— 5 LGB Rk O R #E G O BBERE L b > Tnic &L LT, — B lijiikic

‘Té$%%$%%@&amgii%@%$¢%?%@ ZHUT XD AFNUKRATRE
1. THRERIERNCEBERENKE LT 2.4 km RO FILUFEE L © Do 7z &3
T& 5, 370bb, %ﬁﬂ’]ﬁ%% ZEDAFIVIKBATNAE - THRE FImEIZE T 5 A
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FNKBIRETG G IEHIR TR L Tk v | BRI GO T LR~ D F 5 1345 D TED>

DI EFADIES D, £lo. FEHEY THRIOAFRORIEHK (A 725 1 Ao

RRKRREE O RELRDP o122 800 (M1BLTK2), AFNVKEOREFLRO

FEAEMITTRTAE L 0 TV OL RANCH o To vl Re I AR, fER SRR ki X C SR R K 5=

BB DA Lo 2B & LT, S8 E LT ERIT D A F L /RERBREED )
ELIE=TARU T ANTHANTEP ST Z LR (1), OO OEREN DA

MoTeZ ENFTONDIEA I, £ 9 ThiE, REEG ORI A F/VKFFLENE -

7o & LTH S AR XK OR R DU~ DRI/ NS o Tc Z ENTREND,

RIEAE L 0 IR OA BRI HBE 1T 64 4 12 A3 L B ARAYICHS Lo E R
) &R 65 4FE 7 HIZHFE LN (X2), 20 BT, ans 85 km O T HERD
FEIED, WA 5.2 km OFEFEROZNLD & 5 0A Rz (X2), EREYFIHT L
D FFHE T I XA RO RIER A 02413 7.3 707 [(3.38—1.69) X (8.5—5.2)] #ils
FEROFBIED BN, ERIITHRERO SN 5 AL, 02 GHEIEL Y 2.3 1A
BEE R RS FIE) 1TSS <20, ERAITRONTME (434 H) Lo/hanzk
ND, T—Z ETIIEOR VI EHEDOHEE (+++, 20 F£HF2E, pp296) IZENH-T-LE
2 Hivd, FEEE, 654 5~7 AITEREL L 72 BH OIAEAR/KRREIIFAT (56.8 ppm) LV
FriEr (213 ppm) DOFMRENZ EnD (20 4458, pp296) . HrO-BE D F B/ T LV
BEENENST-AREENDH V. MetfITIC L2 EME LV 23 A BRSEIELZ T

HIHE LTHEITRVWEEBE 2N, £, BB LY EFIROA Rl OFGE R 13 E

a“ﬁfiTm I TT 213 EEBN-Tc (R3), BT, ATFAKBHLOFR A (T
WA ) ICESHEED Z & TAFAKBICEIRERE LA (=34 X0 2y
7A ’C“%oﬁ_; EMENOLDAENLIRHTE D), TD%., KIZIEH - Bk~ L
B D AFIVKEBITRT SNTZEA D (F 1 TEBIRO Y 7 A OFKEREE I Fitlko %
NHXVAEETIERONE), FEINNC 72 > TIFABET A TV KRR 2 121 HERF L7
FERTLER, FRAEETIREBLY ERBROAEMA (B0 3MTH o,
I DfEL L CIERHE) THESNZLOEZEA L2 L THERIEICE 72 L 3T
HZEWTEDHIEAD,

& AT, KRB TIXAERER O FALEM ) HIEIC K HEG AN B YN IEN > 72720, [A]
CAFE - BN D A TILKERREILRISE L~V Th o Tz, TDOD, KIEBIRFEDKERRR
BOBE., AT NWVKBRBELPKEDSEFIZERENOHLT E TOHMMIE N (20 4
W72, ppll), L2 L. FIEEF)I Fiigo 26 AOBEF CIIREREE COHMBILT%IC
Bt Liehotz (23, p=0.213), L7=03-> T, MR T ol 288 R 1 soRpl k(=
BB E R ESETBERAFIVKBRFE R TH-T-LEXDHE59, -, 26 A\OHEE
DOFEAEHITEAE L, BFEISAKIRE & TS (20 8198, ppl0), DB E L THA
BB IOBRERERIBEROBE LI)INADO A TFVKBREOEENRKEL (F1BXLY
#z2), £, NHAEBREDN (+++) OFRONO T VENEETh-oTZ b, HAD
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AFIVKERBEFE B  OEENH 7= Z L 2L TV D, L7zRn-T, BIERED)I
AOBRTCAMPHFELRE L (BRHICEEZEA ) BETI A, 0%, JIfAEBRE
DWW T, LVIKBEDNADERTAF NKBOBIMBEEREN/ NS FE, BE
b BIENBIES D LA TE 5, O LT, BEMNTOEO T s Bigic B4 25 X
INTHIE LTz, I (BLOBREET) DA F KB L~LL, LEBE T O 64 458 H
511 AFETE TR TR b <, #ER RO 65 4 1 AZITEEE - —H T T
Ik L 0 @< e o T D, TR D L~V N~ IS i m 72 722 b b b3 20
IR T L, BERENKE L LW BIIE, T ILjig~D A FVKEAE &2 RIEIZ k-
B2 MKENHSTZ LFHATE 5, ZoHE, Riilk) o BHLEGACHIK S v TI5HE
WSRO A F VKRR — AT - BRI EZ & O TR~ s S T LTH T
IR R B« IREMICE B S S i3E 2Iicd Wz Eonh . THBERHED X F
JVIRERDAGTIZ L o TR L Chem LSV OIRIEH YL NI AE LT & OFBNTEE LV,
5T, TIBFERE KD A F VKR )| k2759 Lz L LCTh, FILHXIizEs T
% AR B DR AL B LG OBZEF AN E S, TIUHIX XV Bl oOHEEE -
— AW THREFERICEFREROEC—7 22 ¥ T HBERAEOR
M- WESMICFENR S D, LIEn->T, B LHORRICHNRKT 2 A FAKER T -
EE R - — BRI RS WD COKEREEOREZET 2 LV OB TH - T &
RS 2 B IFEE L,

AR Tl BE OB R 72 RO KBRIRFIEIZ ST D Z &9 2 FFRINTH AN Pk
REIC/R DIE E L HUIEATEN, — HF TR AT KREGE L= (BEAH H#HH, 54.8.1), f[&E
BRI CI R s (RERANNE) OV 20 PED 5 5 15 JEORFEIEB LU 3 LD
ITHAN SO (RS, pp3l7). BRICB T 2FEANOHFHERBUE L > TIEE A
EDORNREILL TWD (WFZEHERE, pp321), L2vL, XA IIEREIEL T2
END | HOREHNEIINCE - 72 aREMEF IR, B S itk i) 20 & Roser
EATHARBUCONWTORAE (FF4) 13 - ROFBETILR BER - ITHRAOHE TH
HDT, 648 HOBEFEDOFFELD bOTITHEI - RIFFMEBEL W &IThD,

2 RN 2 B2 LT KBRS BT, MEROMMRIEA D IZEW, Lo
T, BRI ik D A FIOVKERDOIRIEIFYITIZEARBE LT L DO TH Y | KEEEERD
KO B & BYESH A B LT BRI VB e Cld e ino 7o 2 &L S HICZE OB
(HYEEE) 138k < P BRI 2k T2 < FTHIRICIRE SN2 Z LR ERf T 5, £/,
B AEIER E R X Tl B AR D G < Il & S R O [ HE X O B FE DA D —
Hifie 2z L0 BioXozn L0 B &bo7oZ &b (K3), FTIEHER
O WX FIR CERBRORE 205 A FNKBOREBYENPFEE L B2 LMD, £,
TR ClX 644 10 A IR FIRORAN —HIKE LIZZ b A F VKB DIHY L~
L6410 ABXIIIRBIVET L N EHTE 2 (F4), =720, HERFED
PP IR T BEREMXTHY (F4), MDA FNKBTFHBIDS F-HE R
X THFLIZEZEZOLND, AT NVIKE~DFEZMEICB N TR FOEITITH-XD
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LW, TARRIETH 72 LTHEREIZIR IO LT NBENOT, B LD AF
JVKERIRFE R CR aNPERET D Z &b A T ILKERRIETG YR D3 A ) 38 5 = itk
TholebBXHREND LR, £, HERREO A FVKBIZREIZHERI N
TR T I 2 PR D TR P IR~ RN 2 E B HEE TE 5 2 &b AFLKEED
e b YRR 725 YRt N i B B D R Lk R BB L 2 E RIS LD, SEER
MEFEEIL, HESEMIX T 64 458 HICHIZE LZAS, BH O 9 HICITHERMIX TRAER
PP TRAELZZ EnD (F4), ATFKBORKRGIBERBYTRAOLE A O
RN ER S B O T Ic BB L7 Z E A LT 5, F7z, #EEEREMX TKREH
BEO 1 AW L5 OBEF IEANICIRSIANCRAE L 2 & b E IR IEIE Y il 23
BE#HIL-ZZEZ@MBAL TS, 20 L, FTIIHX TCoOREHREWM., T720bb A F /KR
DR EIEYH R AR RITIR L 0 bR 722 Lo T S FIIFE A 2 ) | 5 T i
THY ., W ORENEE R LY b RED-7Z & THIEE O HARMFEA~DWLR BN EI
T EllhoT- BT Y TH D, LIzn-> T, FMEE I THRIED X F/LABREE
L @HRICOR Lok, HEZE « IR OWJERE T A FLKEB ORI YN HAE L
ToZ LK D & B 2 7o, EEE N ORRKERRED 65 4F1Z k-~ 66 4F CaifIZfR T L=
(£6), 64 FOJMAIXMELFE LEL TR WFEHEHRE, pp333). 64 FDZILHLD A
FIKEE L ~ILH 65 4EDFN D L VXL NNTE N2 2 LRI EN S, EIT, JIfan
AERBRE T OKEE L LR AN D 65 TS TRIBIZAIE T LZHR 2 ZFHLTEBY,
BRI FHIR O A FAKBREF RN EHE TR L7122 L2 =T Tnb, —FH, =
AL 67 FE BB ATFNVKIELRMM TH -T2 (6), =1 DKIBL~ILDOLR[RE
KT, =34 OERERTHDIEOIREEREEH O A F VKO BYHESHIGER T X 2 FERH
EICk-oTELRERHATEEES S,

BB TRAT A A B R H e oo i rh ook $Rds L OEEse o e E. (IKefH) oA (X
4) ZEA JEC. JBFBIUVE G D4->DRERBABPE I BNRLNT, A—U
TRE O E OFRIZE L TOFRLBA RN 20, RORFEIXTE RV, 4 20—
B EHEE ) 13R] AU B W CRBRREICE » T (REIBIC) 2 ORMRENICHERE L7 Z & 20
HLTW5, Tkbb, RiEtemyE o HE~OKBOHBEIIREIN TIIH 2 M ERHR T
RWEDOFHBHTH D, £72, 35mLUEREDONR—R LR LKL~V TFREND 3.5m L
JEIZEERTHENTH D DHEFEITE -7 (8ppb Ely, X4), & L 3.5mfEOHEFERHA
JEWE T OBEFR LR TH 572 51X, 3.5m IR 1T BTG HK L7 TG B H
KDKIBIZ D EFS Mo > T2 RT3 H D, LL, Zhidkd O —7 DKER
IREE (45~150 ppb) & HA_TIEFITRS | JRFE LA - M KIRIREE 2R ES
BB A FVKBIER L R ET D DIFH LW EE R T,

& AT, A=V U7 EE a0 O EESEEAE D T B0 AT (2 I T T & = 1R oD & H]
7R AL O TR Y (K4, 20 4098, pp245) . 4 >0 —7EA, JEC, BD B X
O F CIEEBEO B (MK ~4FF) & —HL T\, ZhbDEA, C, DB IV
F XKL~ 250 EEWE G (150 ppb) 12% 9 TldZeho7- (M4), JE A, C.
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D B L OF OB AR > T D Z L h, ZOKBARICEHNEZRNEG T T
Tl EDRBEIND, D7 &b R ER IR O A5 I 3 ) TCRER OB HERR 1 T RERE ©
X7V, BRI 1NAT s O ROBE~ X RERIRR D IR L OKBEATIITMZ, T oo 2 f£8
DOKBET (B G) NERMICHTZZ LIVRIEESNS, LEn-> T, ZEH (THM)
MV IR L OKEARDEBIA FNKBFEL TH -2 & ENITINZEHRE (BEHRE)
BN EFE L= ENWIE SN D, Lzdi-> T PR ER) ] O O OME | S HERE L 7= K $R oD
EENCRHEGHEAK L2 THBER O A FAUKBOFL L~V TR » - 722 & 25
HLTW5, &<ICENDLDOFHER OJRR 2 EGHEAK L7 LHBER CTh o7z & ITFFE
TERWEA I,

FEMENTE R D)L RHE (ET) OFHE/KIEEEIL 80ppm 75 214ppm & W) &EiRE T
b0, kiR () THRXAFNVAKBEREFEN/ESTZZEITWALNTH D, HiE
ET OMEBIERICE T 1372 < (WFFEHEHE, pp323). X OIC Rt a8E DI D A
FOUKGIFEN ET OFNE 1T RS LR LN, T0Ed THER ST, R LT
RTWND (20 A58, pp298), FEMNICIEEEME TG0 7T 8 N7 T v REEHRIESE 7 2
A %58 LT- 65 4F 8 A mEASZ/KERIEEE (214ppm) N T & FTLF b REEHRD 64 4F 8
HoOZi (145ppm) KV @EWZ & &, LGEEED) D A FAKBIGYHR &3 2F31%
L, LZAT6E54 11 H~664F5 HH, B LEO7® N7 VT b REETT B
DFIRRFITAT DAL A T DRKINE DML FERL Sy S ATV S DY (20 4EHF%E, pp866). 65
8 AITHATL TWRWdD T 214 ppm DJFR S 1EFRD B, £, 2 26 A&
P - A BRERAELZE L L OfERMIc L THLRERAE 6478 A~6547H, ¥
2) IZHRATLEFERTRVOTRD LR, —FH, UZA A3 A T D 65 FOiRKER
REIX6 HOTWI®REY 10 A - 11 HO Bk CHE TIERWAE»-T2 (F1), Lz
Mo T, T TR D A FVKERICEREE L7 Bkl b - BE) L=&ic, #r
To TR EIREE D A TV KU IB MR L7- AIREMEN B X DL D, Rtk To 2 F L KD
JEIBEYLNN 63 4ETIH /2 BAFEICRAE L0 THIIE, 64447 HETFRICERL, *
D%, BRI U721 % ET 7364 42 8 HICER LI-/ERD 214 ppm THY . T
PRI CIRIEIG Y D)~ > 72 63 DM 1)1 A A4 8 HIZHEE L7 R A 145 ppm Th -
7o ERATE D, ET OFHEZKERE ORGEHEEIZ2 ORI H Y, iz 8 AT,
FRIN—FH LTS (M5), £z, FIEE)IE - koA « F2E - FilE T 63 47 8
A WVANCERE Sl 3~4 72 A O 7 AR O ORRIKERIEEE I LA F L KERIE N
ZNEh 4.04~8.86 ppm I L 2.59~6.69 ppm & HiE X TEY (20 FEHFSE, pp217) .
JEWEpEIER &L D 24km (A7) ~43km GFFE) (X E FIUKO 63 FOFEG L H | KB X
OVBRIZIEWTH D23, 8 AIIZ A T VKERITIHEG STz &0 5 ZRET Il a3 ks
2N, 8 HAEAHLL & LTEFEHIRR A FOVKBOARIRE L THEA EFIRDO TP & IERIZK
BB SNTER Y = = VKEBRBENZEZT N5, 64 FEHIICHEE)I gk KH
121224 ', OKRER R BIENBAT STV D (20 4FF9E, pp204).,

& AT, JIAOEE AR (1) 50T, EaARMIImRCL > TR~RS
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EEZOLND, FR L7 X 912 ET OSHEZKIBRE ORREEEN O HFRIC ET BNEAL
TN OKRB LNV OEFHERZZLZ LT, —FH., M5 TIHET DINAZERE LRWEFD
SHSZHR/KERIREE 1X 80 ppm L RtEk SN TRV, Him L, FEL TS, #@F., JIIfaZeH
WINEEPABRBEAE LN L13E XIS WO T, M5 TABRKEH EZIN TV
RN EZZ R L, TRUANAORFIIVETH T EX TN, ZREDRBLEDED A
T 134 (214—80) ppm OENAE LD T, FR LI X 22 0EDFT- 5 HR I
HZELWOFRHITHDL EE X, TiEOIAZEED RK (X6) T—F4%#EL TJIf
ZEALTWD (WFEEERE, pps0d), JIHEZEHE THDH Lo ET B LN TFitiEko
RK DBAZZ/K SRR ORFFREE 4 ik 5 L lE ORI A Ix < B> Tz (K5
BLOKG6), LEEN-T, WD) H0 A FNKRBIFEYIRIE— T 5 alREME TR
TEDTREIND, &<IT, 64 4 7 ALEOMGTID D A F )V KBIHYLIR ) R —T
HHAREMEIZIZ E AN ERfERITE B,

X6 T, Fitlko HM OEREZKIRIRE TIX, 6 DOMKD 9 5 63 4 9 A DI L1
KIE L AT D REWA, ZOMKE 64 4F 11 A DK (k) LI LM %
FIZLTWD, 72, FBHBELET (644 4 H~5 A) @ RK OUEZEZ/KERIEE X 50ppm
BMTHY, HM OZi b 63 4F 9 A OMRKAEIX 40ppm ThH 5, FIRHELIRTOD FHtER O A
FIKBL L TH)IAELZETHERI L OO 0O R 55 ATRENE )
Mol ETIEF AR, FEEE, 6349 H, —HMHIX T 1 ILOOREIERH#E L T
W5 (F4, PFRIERYE, pp320), & Z AN, THEO HM (R ; Fil) OIEEKER
TEE O RMEIX 64 4F 11 H T, HM #Fx< 5 AOFER (&£ T BififEE) OJIIAZAH I
BIHZZENENE5F 1L HMNG 3 HIZHY, AFNKIBELEROE— 7 03— H T #X CTF L
HIXDZNHIZ 2~4 DHIENTWD, A FAKEOWEIEIEGGRIEA T IR~ S — B i
TEIHA~DBENZ 2~4 DA T=Z 12705, EIZ, —HHBIXOWFLIHXIZET 5 R
BB IOMBEFIEOZNENOFRAEOKRZE - KoM & —H L TRV, Z ORI E
RIEBREN PR CRAELIZZ &, LrL, ERRICBIT2FE (B IERELZAT
NWIKSRBYIR DOHEBIXT L ARV EIRIBE NS,

VR D PR JEIG YRy is A B B )1 O e RIS b ROEABTIRIC A 2o T E LT 2 &
Z THKBEER ) (BN=, A FVKRERIC K B1E 3R ORFSE, pp7-8, flftEEE)L, 1981)
% Lo TR 23R A TN S, BT E S IR KRB 3 36 A LB Yelsk i@ |3 2 araetki
+3ch b, Lol BB CEITNIZEEDE T TRCZ < D 2O F £ HAMICR
ENDIETTHD, Lo T, ATFNKEEBORIEIFYIROM 13D RREIZHE S B
VD IBRT DEREROFEROFPAN THRAE LT- & OMBIITE S <, HEENRGEILE 72 5
TR LY THNRD ST, JIAOME BT () EWIERRROFRIZEL-T
SHEZIR KRB E O RMEOW . (K5 B XX 6) 55X OREAE L 0 _EFEA FEIX To
BEREORET (K2) ZIRICHBTRE S Th 5,

T EANERIE T (A) EH)IET 012 & 2 FR IR ILIB R, KR, & TR &~ 35
EOPHEM TH o 7272, REHUT ] H RO 64 45 6 H OB HERIE AR IZIT/KIRR
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ILHE ORI A I RS STz, HIBH OEE ORI ICE-S < IRIEA I
BSNT KRR BRI EIT 1,045 . TH o203, ERFITRERT . ICELTEY, (B) 6 4
20 H XY@t REOEBSBESENGETA I T, BAH T = = VKRR B & Bris vk
IR O, B K o TR ST O E DD 72 o 12 ZTEAEE o Bl 1km 0
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