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Bis (tri-n-butyltin) oxide (TBTO) was More Toxic than
pp-DDT to Human Deploid (WI-38) Cells

Kyo Mochida, Yoshiharu Inuyama and Manabu Gomyoda

E FRSEOEEME (WI-38) [2Xtd 3 TBTO & PP-DDT DEEE
B 45 - KL - H9E =

(Key Words : Bis (tri-n-butyltin) oxide, pp-DDT, Human Cells, Toxicity)

Summary

When examining the toxicity of bis (tri-n-buyltin)oxide (TBTO) to human diploid embryonic lung cells
(WI-38), we noted that TBTO was about 100 times more toxic than pp-DDT to this cell line.

Introduction

Bis (tri-n-butyltin) oxide (TBTO) is an antifoul-
ing coating used as a biocide for fishing nets and for
the hulls of ship. TBTO have been detected in sea
water (harbors, marines, rivers) (Cleary and Stebbing
1985), and in fish and shellfish (Takeuchi et al. 1987),
hence the pollution of the aquatic environment is wide.
To determine the untoward effect of TBTO on human
fissues, culture assay systems should be used.

We report here toxicity of TBTO on human
diploid (WI-38) cells.

The 1nsecticide pp-DDT was utilized for conpara-
tive purposes as it is a widely used compound and its
toxicity to various marine animals is well known
(Jensen and Jernolov 1969).
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Figure 1. Dose-response curve obtained using
WI-38 cells.

Materials and Methods

Cell culture : The human dipolide embryonic lung
(W1-38) cells (passage number 25) was obtained from
the Institute for Fermentation, Osaka (IFO), Japan.
The cells were cultivated in Eagles minimum essential
medium (MEM) supplemented with 109 newborn calf
serum. The MEM contained 100 U/ml of penicillin G,
100 wg/ml of streptomyecin sulfate, and 292 ¢ g/ml of
L-glutamine. The Cells was cultured at 37°C in a

humidified atmosphere of 5% Co: in room alir.

Table 1. ID50 values for TBTO and pp-DDT com-

pounds.
chemicals ID50, ug/ml'  LD50, mg/kg*
TBTO 0.014 112
pp-DDT >1 113

'ID50 : the concentration of each compound that
reduced cell viability to 50% of the control
during a 72 h exposure period.

?QOral acute LD50 values for rats (Gaines 1969,

Klimmer 1969).

Chemicals : Bis (tri-n-butyltin) oxide (TBTO)
and pp-DDT were obtained from Wako Pure Co., Ltd.,
Japan and Sankyo Co., Ltd., Japan. The TBTO and
pp-DDT were dissolved in acetone and ethyl alcohl,
respectively and diluted in MEM immediately before
use (final acetone and ethyel alcohol concentrations

were under 0.5%).



Cytotoxicity Assay : The cells was suspended in
MEM at a concentration of 1 X 10° cell per milliter
and 5-ml volumes were seeded in 60 mm new Nunc
plastic Petri dishes. After 24 h of incubation at 37°C in
a humidified atmosphere of 5%CO; in room air, the
MEM was replaced with 5 ml of MEM containing
serial dilutions of chemical (zero time). The viable
‘WI-38 cells at zero time accounted for 959 to 98%, as
determined by the nigrosin exlusion test.

Cell culture assay was carried out under the same
conditions in a humidified atmosphere of 5% CO: in
room air. After 72 h of additional incubation, viable
cells (numbers detrermined by nigrosin exclusion test)
were determined using a Biirker-Tiirk cell counter.
Viability was determinded by comparing the total
number of viable cells in the chemical-treared cultures
with the total number of viable cells in cultures that
had been treated with acetone or ethyl alcohol
only(control). The ID50 values (50% inhibition dose
of viable cells) were obtained from dose-response data
(cell viability values from the viable cells determina-
tions). The ID50 values had 9596 confidence limites of
+5%.

Resutls and Discussion

Figure 1 shows dose-response curves obtained with
TBTO. Cell exposed to TBTO for 72 h showed a dose
dependent decrease in viality, as compared to findings
in the controls.

Table 1 shows the ID50 values obtained with the
TBTO and pp-DDT compounds. TBTO was about 100
times more toxic than pp-DDT to the WI-38 cells.

The 6 day IC-50 value (50% cloning efficiency
inhibition concentration) to BHK 21 cells was re-
ported to be 0.3 £ g/ml (Reinhardt et al. 1982), a value

exceeding the ID50 value of TBTO to WI-38 cells (0.014
g/ml. Hence TBTO is more toxic to WI-38 cells
than to BHK 21 cells.

In case of WI-38 cells, 1 xg/ml pp-DDT was
nontoxic. Litterst et al (1969). Studied the toxicity of
pp-DDT on HelLa cells and foumd the 48h-ID50 value
to be 150 rg/ml. ‘

Gabliks and Friedman (1965) found that the 48h
toxic dose of DDT to HelLa cells was 100 ug/ml.

Klimmer (1969), and Gaines(1969) reported that
the LD50 values of TBTO and pp-DDT in rats were 112
mg/kg and 113 mg/kg, respectively. Thus, while the
acute toxicity of TBTO in rats is similan to that of
pp-DDT, TBTO is more toxid than pp-DDT to the
human WI-38 cells.A re-appraisal should be made

concerning the use of such highly toxic compounds.
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£2 AT P TANRA(HING)  ABBRFRSRER (1998/1999)

7 = VvV vy b R % W oL ¥

7 A4 NV RFE A/Nanchang A/S. Africa. A/Sydney A/Yokohama
/933/95 /1147/96 /05/97 /8/98

A/Nanchang/933/95 160 20 20
A/S. Africa/1147/96 10 20
A/ Sydney/05/97 (98/99, 99/20009/F k) 20

A/Y okohama/8/98 160 40
A/BIR/357/98  (12/25VaER S BERR) 160 80 320 1280
A/ ER/1/99 (1/33RER S HERR) 10 160 640 1280
A/B1R/3/99 (1/4f3 I 5y 1K) 10 80 320 1280
A/BHR/220/99  (4/6FTERSYHERR) 40 160 640 1280

(B SLRRGAERT JEET U AWASE —BRRRIR 3R R IAVAZE WHOLY 7y « FRURBRIANAR Sty =53 M i 32)

£33 AVI7ATUFEIALNVABREFESHES (1998/1999)

7 = vV vy bR B W G F

7 A4 N R H K B/Mie B/Harbin  B/Beijing B/Shangdong B/Yamanasi
/1/93 /07/94 /243/97 /07/97 /166/98

B/Mi e/1/93 (98/9977F8%) 160 20 40 80
B/Harbin/07/94 (WH098/997)F#E42kER) 40 160
B/Beijing/243/97 ('JMNTHR) <10 <10
B/ Shangdong/07/97  (99/200077F/8k) <10 <10 <10
B/ Y amanasi/166/98 40 80 40

B/&12/1/99 (1/19TEER 53 BERR) <10 10 160 320 <10
B/E4R/5/99 (1/253E0 53 BERR) 80 160 10 <10 320
B/BAR/241/99  (4/14FGER5YHERR) <10 40 <10 <10 40

(B SRR FEFTANASE — SRR SRR TAVAZE WHOAV7hxvd o FRIRSR04WVAE Iy - 4T EE )

X ik

1) FaEET - fURETT - WEFEK - AE = SR
BEEENETIARHR. 39, 48-52, 1997

2) WHO Collaborating Center for Surveillance,
Epidemiology and Control of Influenza Japan
Activity Update(5 /21 /99)
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BRIZCBFBEERBKEKDT 1 IV HI HUKEE KR
WEAWEAR - BEETF - RIFEHF - IREHK - AR =

19984F 9 A BIRBAN/AH CKEM) THREL 7K
BIZDWVT JaGA# 01 BRIt 2 HIHilA 0B B L O
2ME BEMHAERE Lo ARBTA~9IATTO
3y AMABAEITI SO TH - 1208, BEEOFHERE
REPENI DI HDADTABE T 12, BB, WHE
ARGFEMXICZEESNTOWE L 51, ERIZER
ARTEBYIHAIAE 0 HICERIL - KINEH» 550%

LB GURBHE 23 5, & Sic 2 M E RSk
(100%) D S e, TORER. HANEHELRIMEK D
FIEEEE (HI iR BHR0% L, LT, »o 2ME B2
M EZRET 260 LETOREENZ) IELTE
DIERMX EFEE I N, KB, BFiCE 2 HARME
BEORERZFED SRTOVIEN,

:230) EiZiﬂiﬁﬁfbff)bXHl#ﬁﬁﬁﬁ&;Rﬁ998&2)

ROAR HEBEK Hifu{ i

HIABBIEE  OME R R bR

<10 10 20 40 80

160 320 =640 (Z10)% BEK® BEE®

1998.7. 4
t4]
TA
8.t4
4
Ta
8.9 20 2 4 3 3 2
16 19 16 2
30 20 3 16

90.0 11
15.8
1 85.0 1

11(100%)

1(100%)

1:2-AN 7' b I8/~ VOME) B2 1
2:HIfn{k{E 1:40LL £



BREATER
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SKE (FBEXUREHR) ICHLNE/NT 7T U7 OEMMSE
R 45 - DEAE  E - BREREHEX"

1. B i
NaCl) ‘ THEBHRZMEOEE B L CIERE AT,

2. 8 & F &

Rk 34 A 9 HicSRaEM (S1~83) sk o (N1
~N3) Dt 6HiA (K1) & o#ik &=L 72, NaCl3
% % &4 BPY HREH (0.3% Beef extract, 0.3%
Yeast extract, 1 % polypeptone, 1.5% Ager, pH7, 4)
ARV, 30°C THEEST - 720 MBEIOFEE R’ Cowan O
FEICHEERL L CTIT » oo M REEENaCI3% %2 &
L BPY iR c—R30C TR ER. 0,3,6,9,12%
NaCl #&¢: BPY BREEHICHERE L, 30°C C24 /5
ER. HOLEBOFED SHEL 7,

3. & =
 SEMB LU E &1z 518 (Alcaligenes J&. Flavo-
bacterium J&. Pseudomonas J&. Moraxella &
Vibrio B) OMIEADBEL 1o, 9, REMiEA 5L
THEBORKRAMINTH BEEF)IFHE (S Tl
Flavobacterium B2 & £ < 0% &2 5H. K\ T

Alcaligenes J& (80%). Pseudomonas /& (20%) »34>
wINTW3B, #0 (82) Tk, Slic e~ Alcaligenes
B (41.9%) oiEfn, =i VibrioJ& (9.7%) M4oBEX
nTWB, $3Tik Szt~ Vibrio B (30%) oM
BEHONTWE (K2,

wic, hiEE A3 &, Nl TREEHTHBES N
Alcaligenes & (25%) ¥ & U Vibrio J& (8.3%) Dk
D, Pseudomonas J& (66.7%) DEMMAED S>hic,
Hiz, N2, N3 ~NEBET 5ic o0 Alcaligenes J& & Pse-
udomonas BDED, Vibrio J& & Flavobacterium & D
M st (K2)

L (82,N2) k0B L I RRDEIEERI 3 IR L
Too BVEHEKEE QR A+ v BE 1E 32:239ppm, N2 :
2400ppmTH » F2, M E HIT6 % NaCl F TEEF T 3
BRDIB D 5 120 M. 12% NaClLLETHEE T 2 RISED
SIS -72o 6% NaCl T THEBEHKIHKEINE T
HEBECTEIH|EEAZ L, REHTHAS =0 5 L87
% —H\ TETIE6I%TH>Tce TOTEMDL, KB
B L D BIEfEOF VPSS EBLTVWE L
DR S 7,

2R

RIE

K1 SRE#sLOREcEY 28KA

1) ESRFRER



S1

S2

S3

N1

N2

N3

Al Ps M
Al Ps VI|FlI M
Al Ps v
Al Ps V'
Al Vv FIt M
Al Ps v Fi M
L 1 1 1] 1 |
0 20 40 60 80 100
NHBE %
2 REMB L UREOMER

V : Vibrio J&. Ps : Pseudomonas&. M : Moraxella
J&+ F1: Flavobacterium /&, Al: Alcaligenes /&

# 3

N

50

40

30~ 29

20~ 18

)

13

10

7 e

3% NaCl 6% NaCl 9% NaCl
it {2 [7): it

3 REWHE & UL S DEERRD
i D Hhg

[ ] zoum it



BREAVATE
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B #

v REAVIREERERBRORBE L L TOMREBEERORE

PAERA - #FE

1.3 C ¥ T

BIE, WEEEEORBRICIE< Y 2 EHV B ENENR
HEREAHEDNT WS, L L, COFERRY Il
TR O & i AEHIFR (19~21g) DHBETYR%EZ
NEFNSPLRELT A0, 9 XROBFEELED S
, ETIEOREESONEER Z LBV, Bic, HED
FEEICREBMOZ Y FRA VM ERDBEICHE-TH
D, BN EEREELABIOREBRO I RELELT S,
ERFOMEZICMA, LROBEE» S, MEEOE
B AE L, BROBEIECEHYMEEOE, O bERES
£, WETREANL L,

bbb RS W B ERAR T
Ho, MEBEOHEYE IR, BmciE. L
LREGBERS S EBNTHREENSS O LB EOR#E
F-TWb,

AFEicBWTid, FEEREE (=2 1r+v ) O
FHRBRICE, vy X 2RV IRBRENAEE LML > T
W3, T, bbbl oatRBRoREEkE LT,
b b kOB E AV 2 MlaBERROBRN 2R A
720 % DR, 2 v = —JERKBAERR I X 25 M 5
EHOBMNTH BTy 221=y b (MU) EERD 2T
EMTEI,

§
S
B9 a8

B X oo
3 >
4 Wﬁ?&‘;&
Bx : 3% w03 E

3
ook

i
. SRR
X1DA

T4 bV VRREE

2. M B & H &
2-1. = R : (KE19~21g (W4 BED ORGSR~ Y
Z (ddYHR) ZEH L7 :
2-2. = v AFERR - ARMAERERHCET I,
2-3 FEEAAAE - & b HIRO KB M#ileE AV 7o
2-4. BREMRBE T =4 v v ADEMETERAS
HROHEEEREH V7,

NeRB@AE EF

2-5. e (2 0= -TEREARE) : 10%
REMEE ST 4 — 7 v MEM #2531 (MEM . Hik
MRS ED 5 ml 2 ANEROMmOMEREE 7
52F v 7 ¥ e—L (NuncED) <2000 KB Hlu % %%
L. 37°C. S WREE N RILBB TR U, 2405
FEOEEICHFRARIL L=t + v YEII MEM
BH ((FHIME RS 2V) 5ml 2 AN, 37°C 2 FHf
RBBs¥fh, 208, 2OT=% + F+ ¥ YIRINMEM
BEHER T, D ABRGEER (PBS) THERE—ELE - /o
%, =4 b F v rEEELW MEM B (10%F4
M&EA&) 5 ml&HEHAIH ATV, 3TCTHEEEZR T
Fro EERIZHBICI0% R V< ) VK CHIFR A EE L.
01%AF vy I N—TRBLALE, T=4bF ¥ VIC
ERLUEEEREBLEIVI Y bo— ViAo oo = —
BaEhy v L, ao=—EREERERD I,

3. ®& 72
3-1. KBiflao @Yo = —FRickiEd =4 + +
VO
B1 3. KBHROBEMBEERBETH 2, T=2 1+
YvEGEHLway o — VOl (K1 0A) XL
T, T=F4 b+ v EIMU/ml BB LRI, o=

T=F b F v vRE (10MU/mD

AhdyvvoboBHick izt (M10B) »E
bz, M2 ik, KBfifan 2o =—BTh 2, 7=7
MV VREBINTVWIEWa Y ro— Do =~
(R2DA) =41+ Fvr (10MU/mD) (K2 D B)
ARBSCHBOI0 = —BOBETH B, MHEHE
THLPOhIcT =4 bry v ORIk In=— K
DRDHHEER S Lt

3-2. KB D = v = —JERRBEER & MU & OB



K2 DA
R B2 -

X2 oB
T=A b F v URE (10MU/mD)

1 ! 1 L L i

70_ [-
60 |
o}
i
= 50 feeeeemeaaald
I
I ]
i !
% 40 F s
g :
% 30 E
1]
(%) i
20 oo oo
[]
]
1
'
1o} -
i
i
]
1
0 i 1 !
10 8

5 4 25 (MU/ml)

B3 KBHHIED 2 o= —JERHERE MU & OMI%

K13 i3, KBH#IED 2 0 = —JEREERE MU & O
RER LI, 0% D2 o= —FERER (ID50ME) i3
8MU/ml /R L 7o F 7oy AMU/ml F20% 0o =~
JERBEER (ID20%) %5 L 7,

4. % & B
WREMH B O HEHREIOME TId. BHH AMU %8
AlGEd. MRS oS E LT3, KBEO
20% D7 v = —JERHER (ID20E) »BEHETH 2
IMU IS Ui & by &0 ID20fE KD B & & .

7 U REROICBERBRORBEHIRE & 15 5 AR 2R
Bx Nt

AR EELS, REMRZE T =4 b+ voww x
BREORBELE LTA%, KVicfAsh3 k5 HE
WRAEDTITE I,

St pi3
ABTFEE SRR 9 SRR AR 6 A B S s 2 4
MBI S T & 01T - 72, BACEHOBRERL T4,




BREATAR
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IV PO REEICANONTNE LT XS IVED
E MEERREROTOFEORE

f#H

1.HROBH

Fol S Mz Ly bo=2 AEE T, E b
DOEBICRETEESTAICHONTVWIRVWEEITR
(LT 47 VED) BEBRIHESN TS, Bio, 8,
MR ORE & LTEL FIA S N, BOSBRETORE.
FTIE, BRI BRBRRER s s I Lick
D —EARPBEE SN AREESERENT VWA, £
OB L TRAHLANS Y, 2 TRAEFEL
Tk EROEEME (KB . +vBkoEER
B (Vero). 4 Xhskoitdimie (MDCK) Z#HWwT UV

T A 5 VOB ETT S,
O—O—\
. A

=2 i = PN

G ! 1

100
80
60
40

20

J_JO

#_HPE F

it cd, MeoL7AsE (FFY =94 (G,
4y FAEYA (YD), 4y b U Da (), 290K
wa (Bu), Y27avya (Dy), tvEy s (Er),
5vyyv (La)s s394 (Ho) %) ick3HiED
PREHZD Divtc, ZDOWHEIZ LT A ¥ VOREBHET
o NBERER (%) RMEWEREZRLL (K1, 2).
1k, HRLT7 2y VEHICk - THBCEREMR
(KB, Vero, MDCK) O50%#EfIIEM ERE (HERE
EE3TCIc BT 372h-ID50E) 2R LTWA, WI N O
i LT s EusiGd, Y, Y, Dy, Er, La, Ho & D KW
ID50fEER L. 2DT &, BEubsfio v 72 ¥ vk

Bitsvyy

30 100

= 100

b4 v FEY A

0 1 1

300

e 0

30 100 300

B4yt oA

1 I ] :

30 100

300

30 100 300

B E (rg/mbD

1 MDCK #ifaic 815 L7 » ¥ VOBRBEEOE T & 5 HEHEHE
(O;33C. @;35C. A;37°C. A;390C)

%1 BEOEEMIGCEBY 2 L7 A F VEDT2h-ID 5080 Kk

72h-ID 5048 (1 g/mb
gl Gd Dy Yb Eu Ho La Y Er
KB >250 >950 >250 190 210 >250 >250 >250
Vero >250 >950 >250 200 230 >250 >250 >250
MDCK >250 >250 >9250 200 230 >250 >9250 >250

2. FEORBLRR
2-1. HEEiHka o s
EbEkOREME KB). +ovdskoEEMR
(Vero), 4 X HskoigEla (MDCK) OWTFh Ol

DEWHIIAEHEA > TWVWB I EERBLTHWS, i,
L7 2 & VKB, Vero ff2. MDCK #ifg®
HAEMICE UL > 5 IDMEER LI &S, Th
SERBAICT T AREZHEDE L WE VWAL W LSRR E



nir:.

KR O BB SHE SN TV B YbCls, DyCls,
EuCls, ErCls, HoCls T, <= v 2 00 LD50E &
DEKL~LVOEMERZ & EuCls AYbCls, DyCls.
ErClsy HoCls &0 b3OWEHARLTWS. bhvbh
ORI L ~NIVIC B 2 RBFERE—F L, DR,
BUHRE Lo Bmiat B 2 BERBR oG IST
B,

2-2. Wk & REEE

1 X ORFI Ak O RS (MDCK #ifa) £mHwvwc L
T A 9 VO L BRIRE (33°C, 35°C, 37°C, 39°C)
EOBRERE L, 208E, #RL 7 X s, B

Bitrrioa

0 L !
10 30 100 300

e
=

# w0 &

Eftavorya

S
S
Do
(=]

0 1 L 1 bt

10 30 100 300

100
80
60
40

Btz ey a
20
0 i i L L
10 30 100 300
B B (ug/ml
M2 MDCKffgicBid 2 L7 2 4 VOBRBEEOE W
iC &k B EEEE

(O;33C. @;35C. A;37C. A;39C)

K3 $fEfbzvarya Q00ug/
ml) iz, 33°C TR ER
@ MDCK #ifg® DNA 5 ' —

B LTV AROBBRENSEVIEEEVEENS Sbh,
VT A NVEOBRIIEBRRESKZ(EELTVWA T
EHBRBE N,
2-3. THEF— v RDFHE

RV 7 2 s VOB I L 2 REMIEOMIAE OB
A RO DNA % B W#EF L 1.

K33, Elbkzv oy sk 3 MDCK $1 3 @
DNA S5 —%2RL T3, Hohic, 7R F—v 20D
HEALERIBIETSH 2 DNA 5 5 — 28w 51tz

KEBROIER, R L 72 ¥y vo@miic & 2D
By TR~ 2OBEEETA S T &5 DNA I
L DB .

3. F & 2}

Ot MHROEREMIE (KB) K4 2L 724 v0s
M3 Eu 23 Gd, Yb, Y, Dy, Er, La, Ho & Wi\l la s
WERE->TWic, 0 (Vero)s 4 % (MDCK) Hisk
DEBMNT bR OER 2B 1.

QUT A I VHBBESNIEENEVEELT X 41D
BHEEBRCEHN B ERER L .

Or7 Ay VvOFEMI L ZHEDFEIRT R b — > 2058
BE2RETUA 3 EBAMEIC L 0 EEEX hz,

El '3
AWFFE . SR 9 FERE L AR BT R L R O BF 22 B
BB DT o7, BATRHOEAEL 1,



EREATATR
25405 (1998)

R ORSBRERZERHBICHES R FF VOBREREICONT
(ER10EE)

RERE « R

1.3 L & I
BIRETRBIIFEE L DT> TV AR LHBIERD
AOENHGASEEOER L 12 MATTHZhIC)RH
2R ORENOFELE 5 120, Bt L O
BEKEKS FANIKEICDWT R 3 54 v OBBRAEET-
7D TZ DFRERZERET 5o

2.8 & F &

2. 1 REMEBRUEBGEGE

PR & 15 o Fo B HER IS LATHETA69 7 BT T BiAe
FEHELTETOHBR TR 3 F4 Y BEFEHR SN,
BRI 2 BT, BEEHIRNEERI04E 6 BRI L 6
ATHic~Y 275 —THfRsn,
2. 2 HRHEERGE

SR ORISR R R I L O BRSBA SN B 1H
Bk Ok EH )15 T, EURHRE I AR R &8
itk 2 HEICEKETOMFI~NBMA SN DDTH 5,
F 7o, Btk 1 ERDIRNICERD & - 158, MK
4% I AR AR O K BRI L. RET AT &I
HoTWb,

2. 3 SFAE

SER% 5 4F 3 A 31 ARk EE1045 Ic ¥4 5 H I THIR
Tt

o aPNIITE

3. BRBIUEE

FEBRRIE L IORTED TOFFR2IREIc>WT
HBEEIT - 1o SHEEOBAMIINE. FAESE S
IKHEEE X 0B L,
3.1 H1OHORE

BARIHAE TR I 742 v L AL DB L S
Hankoat, 20Mois TRBHEAIZE - 7,
BB FAE TII68 AR 16% & (0.00009 ~ 0.01100
ppm) Mo E NI, . BEBRAR T, MikiE
Hi 7 ik (0.00008 ~ 0.00029ppm) # SHRIHE . %
D55 6 BEBEHEBEAE TRE SN HETHD . B
HEEHSFR D BT,
3. 2 E2EB0ORE

BAERAE TR MAET13%ZE (0.00008 ~ 0.00520
ppm) » 5 R I F A4 vt Ehi, BRRAETHE,
Sef{Adn124 4k (0.00005 ~ 0.00066ppm) 4 5 &
N, 2055 SREVSBHRAE CRESNAHATS
v, BEEMHESED Shi,

B, 1EHE. 2EHOAETH WEIKRE S 0/
M5V TIEMRBRETT - 7o



PEI0ERE kthox 3 #4 >~ (MEP) BEEARER

VEMERMIT(ERARM) | H10. 610 | ND | H10. 617 | ND | H.10. 620 | ND | H.10. 626 | ND | H.10, 6.27 | ND

SEET/NEITGEAUKALD | H10. 610 | ND | H.10, 617 | ND | H.10. 620 | ND | H.10. 626 | ND H.10. 627 | ND

THHEEAT(SLokEM) | H10. 610 | ND | H10. 617 | ND | H.10. 620 | ND | H.10, 626 | ND | ELIO. 627 | ND

B—EBEHZEDH®F | zpcher i B & OB

BRI f il 0 W oh® B W % W % % m % —EEH | RERE| @B
PRIRGER B | MR | SRIEA B | Mes | IRIUER B[Rt R | S B | REER | IR B | e * *
BRI KE RS H.10. 6.8 | ND | H.10. 612 ;0.00009 | H.10. 6,14 {0.00012 | H.10. 6.24 |0.00024 | H.10. 6.25 | 0.00066 * *
SR ERFO H.10. 610 | ND | H.10. 617 | ND | H.10. 620 | ND | H.10. 626 | ND | H.10. 627 | ND * *
SSEET RO H.0. 610 | ND | H10. 617 | ND | H.10. 620 ND | H10. 626 | ND | H.10. 637 | ND * *
SHEET A H10. 610 | ND | H.10. 617 | ND | H.10. 620 | ND | H.10. 626 | ND | H.10. 6.27 | 0.00008 * *
KEMARFRED H.10. 610 | ND | H.10. 617 | ND | H.10. 620 | ND | H10. 626 | ND | H.10. 627 | ND * *
KRBT RFIREQ [.10. 610 | ND | H10. 617 | ND | H.10. 6.20 |0,00011 | H.10. 6.26 | ND | H.10, 6.27 | ND * *
KRBT HAT H.10.610 | ND | H.10. 617 | ND | H.10.6.20 | ND | H10. 626 | ND | H.10. 627 | ND * *
HEF AR (PFHER) H10. 6.8 | ND | HI10.613 | ND | H.10. 614 | ND | H10. 624 | ND * * P *
HETH TESIRES H.10. 6. 8 | ND | H.10. 6,13 |0.00029 | H.10, 6,14 | ND | H.10. 624 | ND * * * *
HETRERREL H.10. 6.8 | ND | H.10. 613 |0.00130 | H.10. 6.14 | ND | H.10. 624 | ND * * * *
HETREITHA H.10. 6.8 | ND | H.10. 6.13 |0.00057 | H.10. 6,14 | ND | H.10. 6.24 | ND * * * *
HEMRRIEZESR H.10. 8. 8 | ND | H.I10. 6.13 |0.00540| H.10. 6.14 | ND | H.10. 6.24 |0.00008 * * * *
HENRBIERS H.10. 6. 8 | ND | H.10. 6.13 {0.00073 | }.10. 6.14 | ND | H.10. 624 | ND * * * *
HEZE TR H10.6.7) ND | H10.6.9| ND | H10.610 | ND | H.10.624 | ND | H.10. 635 | ND ® *
HE TSR IR H10.6. 7| ND | HI10.6.9| ND | H10.610 | ND | H10.624 | ND | HI0. 635 | ND * *
HEMHERRTA H10.6. 7| ND | HI10.6. 9| ND |HI10.610 | ND | HI10. 624 | ND | H10. 625 | ND * *
HEFRZ A F RS H10.6.7 | ND | HI10.6.9| ND | H10.610 | ND | H10.624 | ND | H.10. 625 | ND * *
W I BT R H10.6.7 | ND | H10.6.9 | ND | H.10.610 | ND | H.10. 624 | ND | H.10. 6.5 | ND * *
“PEITTHE EETCH EKRH) | H10.6.9 | ND | H10. 613 | ND | H10. 614 | ND | H.10. 625 | ND | 110, 6.25 | ND * *
SPEHRE A (5 3Pk i) | H10. 6.9 | ND | H.10. 613 | ND | H.10. 6.14 | ND | H.10 625 | ND H.10. 625 | ND * *
FETE)ITES H10.6.9 | ND | H10. 613 | ND | H10. 614 | ND | H.10. 625 |0.00017| H.10. 6.35 | ND * *
FARTHANBEEAR H.10.610 | ND | H.10. 617 | ND | H10.620 | ND | H.10.626 | ND | H.10. 627 | ND * *
FHRTHASBITENR H.10. 610 | ND | H10. 617 | ND | H.10.620 | ND | H.10. 626 | ND | H.10. 6.27 | 0.00013 * *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
D

***********************************************
************************************************

FHTRENER H.10. 610 | ND | H10. 617 | ND |'H10.620 | ND | H.10. 626 | ND | H.10. 627 | ND

SEHETEAS H.10. 610 | ND | H.10. 617 | ND | H.10. 620 | ND | H.10. 626 | ND | H.10. 627 | ND

AT TR RS H10. 610 | ND | H.10. 617 | ND | H10.620 | ND | H.10. 636 | ND | H.10. 6.27 | ND

RALRTETS (4485 F.10. 6.8 | ND | H.10. 6.12 |0.00025 | H.10. 6.14 |0.00012] H.10, 6.24 |0.00520 | H.10. 6.25 ]| ND

RAEATEEAR (RIS H10.6.8 | ND | H10. 612 | ND | H10.6.14 | ND | H.10. 6.24 |0.00160 | H.10. 6.25 | 0.00089

RAETBR (TR A) H10.6.8 | ND | H10. 612 | ND | H10. 614 | ND | H.10. 624 | ND | H.10. 625 | ND

KLU L (A ) H10.6.8 | ND | H10.612 | ND | H10. 614 | ND | H.10. 624 | ND | H.10. 625 | ND
REEETHFEILERSR) H10. 6.9 | ND | HI0. 613 |0.00190| H.10. 6.14 | ND | H.10. 625 | ND *

KALRTHE i (Rt 79) H10. 6.9 | ND | HI0. 613 | ND | H.10. 614 | ND | H.10 625 | ND ® * |H10. 626] N
REETR i (BB H.10. 6.9 | ND | H.10. 6.13 [0.01100| H.10. 6.14 |0.00008 | H.10. 6.25 |0.00057 * *  |H.10. 6.26] 0.00018
REHTE (S > 2) * * * * * * H.10. 625 | ND * * * *
BT KFHEHO H10.6.8 | ND | H10.613 | ND | H.10. 614 | ND | H10. 635 | ND | H.10. 6.26 | ND * *
EHITAFERO® H10.6.8 | ND | H10.613 | ND | H.10, 614 | ND | H10. 625 | ND | H.10. 626 | ND * *
EHITAFEER® H10.6.8 | ND | H10. 6.13 | ND | H.10. 614 | ND | H10. 625 | ND | H.10. 626 | ND * *
HEHZA IO H10.6.8 | ND | H.10.613 | ND | H10. 614 | ND | H.10. 635 | ND | H.10. 6.26 | ND * *
HEHZIB® H10.6.8 | ND | H10. 613 | ND | H.I0, 614 | ND | H.10. 625 | ND | H.10. 626 | ND * *
HEH 2@ H10.6.8 | ND | Hi0. 613 | ND | H.10, 614 | ND | H.10. 625 | ND | H.10. 6.26 | ND * *
MEHZII@ H10.6.8 | ND | HI10.613 | ND | H10. 614 | ND | H.10.625 | ND | H.10. 6.26 | ND * *
SRETRFR I H10.6.9| ND | HI0. 613 | ND * * H.10. 625 | ND | H.10. 635 | ND * *
SEMAF O RS H10.6.8 | ND | HI10. 612 | ND | H10.6.13 | ND | H.10.624 | ND | H.10. 625 | ND * *

EFREATRRE#(BEMX) | H10. 611 | ND | H.10. 613 [0.00940| H.10. 6.14 | 0.00029| FL.10. 625 | 0.00017 H.10. 6.25 |0.00024 |H.10. 6.27] 0.00011 {H.10. 6.29| 0.00019

SR ETS B (G HEHIR) | H.10. 6.11 ND | H.10. 613 |0.00110| H.10. 6.14 [0.00016 | H.10. 695 | ND | H.10. 625 | ND |H.10. 6.27| ND H.10. 629 ND

VLRI |BT gt H.10. 6.12 {0.00010 | H.10. 6.17 |0.00017 | H.10. 620 { ND | H.10. 6.26 |0.00013 | H.10. 6.27 |0.00008 * * * *
ASEAMSRMET(LARKAT) | H.10. 610 | ND | H.10. 617 | ND | H.10. 630 | ND | H.10. 626 | ND * * * * * *
25 TR AT QLIARERD H10. 610 | ND | H10. 617 | ND | H.10, 620 | ND | H.10. 626 | ND * * * * * *
PEIRET AL X H10.6.9| ND | H10 613 | ND * * H.10. 625 | ND | H.10.6.25 | ND * * * *
fupadaguskiineg H.10.6.9 | ND | H10.613 | ND * * H.10. 625 | ND | H.10, 625 | ND * * * *
FRARET AN HIX H10.6.9 { ND | H.10 613 | ND * * H.10. 625 | ND | H.10. 625 | ND * * * *
FaHT R X H10.6.9| ND | H10 613 | ND * * H10. 625 | ND | H.10. 625 | ND * * * *
FEEBAT SR T I H10.6.9 | ND | HI0 613 | ND * * H.10. 6.25 {0.00015 | H.10. 6.25 |0.00015 * * * *
PR T At H.10.6.9 | ND | H10. 613 | ND * * H.10. 625 | ND | H.10. 625 | ND * * * *
PERHTE AR (1) H.10.6.9 | ND | H.10. 613 | ND * * H.10. 6,25 | ND | H.10. 625 | ND * * * *
PRESHT AR OID H.10.6.8 | ND | H.10, 613 | ND * * H.10. 6.25 |0.00016 | H.10. 6.25 |0.00016 * * * *
PEARRT UK H.10. 6.8 | ND | H10. 613 | ND * * H.10.625 | ND | H.10. 625 | ND * * * *
PRSI SR X H.10. 6.8 | ND | H.10, 6.13 |0.00017 * * H.10. 6.25 |0.00016 | H.10. 6.25 |0.00016 * * * *
PRIEBET X H.10.6. 8 | ND | H.10. 612 [0.00010| H.10, 6.14 |0,00022| H.10. 624 | ND | H.10. 6.25 | 0.00017 * * * *
PEABIT A AR H.10. 6.8 | ND | H.10.612 | ND * * H.10. 625 | ND | H.10. 625 | ND * * * *
PRI R AR (7 # o) H10.6.8 | ND | H10.6.12 | ND | H.10. 614 | ND | H10. 624 | ND | H.10. 6.25 | 'ND * * * *
FEERAT IRt H.10.6.8 | ND | HI10.612 | ND | H10.614 | ND | H.10. 624 | ND | H.10 625 | ND * * * *
PERRTER AR (st ) H.10. 6. 8 | ND | H.10. 6.17 |0.00021 * * H.10. 6.24 |0.00022 | H.10. 625 | ND * * * *
PHSERHT AR R (LR H.10. 6.8 | ND | H.10. 617 | ND * * H.10. 6.24 | ND | H.10. 6.25 |0.00005 * * * *
AEREAEN H10. 615 | ND | H10.617 | ND | H.10. 616 | ND | H.10. 630 | ND * * * * * *
EAREA H.10. 611 | ND | H.10. 6.12 [0.00043( H.10, 6.13 | ND | H.10. 6.24 |0.00023| H.10. 6.25 | 0.00018 * * *

Hflppm  ND:0.0000dppmBl T
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) 7 4 Y E v ND ND ND ND
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# 1 FRRI0EERNM P OKBRERR

: - ® K| B B | Kk 4|k &
- N ®r & & HFREUEEA H (cm (g) (%) (ppn)
L C & | KaEll (RkEErn H.10. 9,25 1.8 2.8 86.5 0.005
L L & 7 (EBH) H.10. 9.24 1.6 2.4 86.1 0.005
L L & 7 (CRRBID H.10. 9.24 1.9 2.9 86.3 0.005
S 7 (GREM) H.10.11.18 2.4 6.8 86.4 0.002
5 1 & | RiEW H.10. 9. 2 79 740 61.9 0.035
£ # ” H.10. 9. 2 12 24 79.1 0.044
2 78 ” H.10.11.25 26 490 76.1 0.022
¥ ¥ ” H.10.11.25 8.8 6.3 80.7 0.005
W | i H.10. 9.21 24 150 76.6 0.005
5 17 & i H.10. 9.21 87 1160 60.8 0.040
L L & | wdEH H.10. 8.19 2.2 3.8 85.5 0.002
5 1 & ” H.10. 8.19 41 118 64.8 0.005
» W B | BAG (BREEH H.10. 9. 2 19 160 72.5 0.024
F v o» ” H.10. 9. 2 62 310 68.2 0.002
% £ ” H.10. 9. 7 19 60 77.9 0.040
& & i H.10. 9. 7 23 180 61.4 0.040
B L ” H.10. 9. 2 31 460 73.0 0.088
A K H.10. 9. 2 51 2060 62.3 0.078
KW % H.10. 9. 7 31 810 71.8 0.150
» W ” H.10. 9. 7 22 160 78.0 0.020
¥ K W | BEE (EEM) 1.10.10.15 36 1270 73.4 0.122
» B ” % 21 320 76.2 0.072
v ” ” 28 580 7.4 0.080
& El ” 4 18 57 80.2 0.066
& B ” ” 33 590 64.6 0.042
%2 FAPORERERE (PRI0ER)
Gt | IEEOD BHC DDT RS
a-BHC|7-BHC| 8-BHC|T-BHC| p.p-DDE | pp-DDD | pp-DDT | T-DDT | 7/ biary [ 10 >
@] 31 | ND | ND | ND | ND | 0.0002 ND ND [ 0.0002 |  0.0001 ND
” 31 | ND | ND | ND | ND | 0.0001 ND ND | 0.0001 |  0.0001 ND
% %ii| 41 | ND | ND | ND | ND | 0.0003 ND ND | 0.0003 |  0.0001 ND
S E | 36 | ND [ ND | ND | ND | 0.0001 ND ND | 0.0001 ND ND
” 36 | ND | ND | ND | ND | 0.0001 ND ND | 0.0001 |  0.000t ND
#i®di| 35 | ND | ND | ND | ND | 0.0001 ND ND [ 0.0001 | 0.0001 ND
A B #| 35 | ND | ND | ND | ND | 0.0001 ND ND | 0.0001 |  0.0001 ND
” 35 | N | ND | ND | ND | 0.0001 ND ND | 0.0001 |  0.0001 ND
% ®| 35 | ND | ND | ND | ND | 0.0001 ND ND | 0.0001 |  0.0001 ND
Be#| 33 | ND | ND | ND | ND | 0.0002 ND ND [ 0.0002 |  0.0001 ND
KXHET| 34 | ND [ ND | ND | ND | 0.0003 ND ND | 0.0003 |  0.0002 ND
- 37 | ND | ND | ND | ND | 0.0001 ND ND | 0.0001 |  0.0001 ND
@] 38 | ND | ND | ND | ND | 0.0001 ND ND | 0.0001 ND ND
#HEH| 34 | ND [ ND | ND | ND | 0.0003 ND ND | 0.0008 |  0.0002 ND
- 33 | ND | ND | ND | ND | 0.0001 ND ND | 0.0001 |  0.0001 ND
#@M| 41 [ ND [ ND | ND | ND | 0.0003 ND ND | 0.0003 |  0.0002 ND
B M| 31 | ND | ND | ND | ND | 0.0001 ND ND | 0.0001 ND ND
¥ # M| 35 | ND | ND | ND | ND | 0.0002 ND ND | 0.0002 |  0.0001 ND

ND:0.0001ppm EI'F  BAL:ppm




%3 ARMOBLEE (TRIEE)

% * & 2 & N E3 7 b ®m
B % N - ¥ . » 7 g - [|BFE
. ’ & ' (ppm)
% v 3 v n 1 B ! » PP
B O® ¥ 3 3 3 3 3 3 2 2 2 3
F.10. 9. 3| H.10.10.13 | H.10.11. 4|H.10. 7.17 | H.10, 7.15] H.10. 7.19 | H.10.11.96 H.10.11.18 | H.10.11. 5| H.10. 7.17
EWMEAM ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
H.10. 9.25| H.10.11. 4| H.10.11. 8| H.10, 7.27 | H.10. 7.25 | H.10. 9.16 | H.10.12. 2 H.10.11.25 | H.10.11. 8| H.10. 8.26
B H C ND ND ND ND - ND ND ND ND ND 0.005
D D T ND ND | ND ND - ND ND ND ND ND 0.005
E P N ND ND ND ND - ND ND ND ND ND 0.02
TN AN T ND - - ND - - - - - - 0.005
4 = ¥ Y ND - ND - ND ND - - - ND 0.01
IFAT VAT - ND ND ND ND ND ND ND ND ND 0.005
ITF 47 z2Vih 2R ND - - - — - - — - - 0.02
T b 7o ok R ND ND - ND ND ND - ~ — ND 0.005
T b Y o4k R ND ND ND ND ND ND ND ND ND ND 0.01
= v F oy v ND ND ND ND - ND ND ND ND ND 0.005
r F ¥ 3 o ND ND ND ND ND ND ND ND ND ND 0.005
BT H k- 0 - ND - - - - ND - - - 0.01
L AN ND ND ND ND - - ND ND - - 0.005
¥ o+ o A 2 - - ND ND ND - - — — - 0.01
/A FF F— b ND ND ND ND ND ND ND ND ND ND 0.01
¥ ¥ 7 ¥ v — - - - - ND - - - ND 0.01
JENLE Y & R ND ND ND ND ND ND ND ND ND ND 0.01
JaNT v EVER ND ND ND - - ND ND - ND ND 0.02
VAN 2 =T R - ND ND ND ND ND ND ND ND ND 0.001
JEARY YL — | - - - ND ND - - — - ND 0.02
SL T2 VANT - ND ND ND ND ND ND ND ND ND 0.01
AN -~ ND ND ND ND ND ND ND ND ND 0.001
Yy ook X ND ND ND ND ND ND ND ND ND ND 0.01
Yoo ok — - ~ - ND - ND - - - - 0.005
=T - ND ND ND ND ND ND ND ND ND 0.02
VRN A MY v ND ND ND ND ND ND ND ND ND ND 0.01
YA b T — | - - ND - - - - - - ND 0.02
yA4 TV s oy ND ND ND ND ND ND ND ND ND ND 0.01
FAXNY A NS ND ND - - - ND ND ND ND ND 0.05
FAWEYATHRY 54 ND ND ND ND - ND ND ND ND ND 0.005
Fuy A by v ND ND - ND ND ND ND ND ND ND 0.01
FIaox by oy - ND ND ND ND ND ND ND ND ND 0.01
FY 2Bk y ND ND ND ND ND ND. ND ND ND ND 0.005
NN F A v ND ND - - — - - - ND - 0.02
N5 F Ay ND ND ND ND ND ND ND ND ND ND 0.01
NS FEFYRF N ND ND ND ND ND ND ND ND ND ND 0.01
Yy -7 ND ND ND ND ND ND ND ND ND ND 0.005
=S P TR ND ND ND ND ND ND ND ND ND ND 0.2
Jrx=boFty ND ND - ND ND ND ND ND ND - ND 0.01
T2/ T HNT ND ND ND ND ND ND ND ND ND ND 0.01
T2V ANVKF A Y — - - — — — - — - ND 0.02
7z ¥V F A v ND - - - - - - - - - 0.01
7z kx -} ND — - - - - ~ - - - 0.01
TNV MY & — L - ND ND ND ND ND ND ND ND ND 0.005
7N b5 = ND ND ND ND ND ND ND ND ND ND 0.025
78 F A4k R - ND ND ND - - - - ND - 0.01
S 2 IR T ND ND ND ND ND ND ND ND ND ND 0.02
Ry g4 rHNT ND - - - - - - - - - 0.005
RYF 4 RAGY v ND ND - - - ND ND ND ND ND 0.01
v 3 F £ v ND ND ND ND ND ND ND ND ND ND 0.0t
NI — - ND ND ND ND - ND - ND 0.02
A F A H N T ND ND ND ND ND ND ND ND ND ND 0.004
A by T Uy ND ND - - - ND ND ND ND ND 0.01
A 7 o o= ND ND ND ND ND ND ND ND ND ND 0.01

ND: BHBRAELIT




#4 MARRTOBRBEEE (FRI0FR)

* * < F » 7 % 7 77 W
W B
y = : # v A PR SR

L A 7 o » ~ ‘
= Y y ¥ 11 o (ppm)

4 v 1 1 As | A * v 7 Ao

LI 1 1 1 1 1 1 1 1 1

BHRERHB H.10. 6. 4|11.10. 6. 4 |H.10. 6. 4| H.10. 6. 4| H.10. 6. 4 |H.10. 6. 4 |H.10. 6. 4| H.10. 6. 4 | H.10. 6. 4| H.10. 6. 4
TR e R R P P R L =P P T

B H C - - - ND ND - - ND - ND 0.005
D T - - - ND ND - - ND - ND 0.005
E P N - - - ND ND - - - = - 0.02
TNY AN T - - - - - - - - ND - 0.005
IFF T2 VANT ND ND ND ND ND ND ND ND ND ND 0.005
z b7 a R R - ND - - - - - - - - 0.005
r b Y s K R ND ND ND ND ND ND - ND ND ND 0.01
z v Ky v - - - ND ND - - - - ND 0.005
A F ¥ 1w ND ND ND ND ND ND ND ND ND ND 0.005
* + W kK R ND ND ND ND ND ND - - ND - 0.01
¥/ AFAR— b ND ND ND ND ND ND ND ND ND ND 0.01
JoNE Y kR ND ND ND ND ND ND ND ND ND ND 0.01
JanZzvEVEKRR - - - - ND - - = ND ND 0.02
V=1 2 =R A A ND ND ND ND ND ND ND ND ND ND 0.001
saryyr—t - ND - ND ND - - - - - 0.02
VL b7 VANT ND ND ND ND ND ND ND ND ND ND 0.01
o7 NT=F ND ND ND ND ND ND - ND ND ND 0.001
vy oa vk R ND ND ND ND ND ND ND ND ND ND 0.01
Y a F& - W - - - ND ND - - - - - 0.0056
yoowm b ov ND ND ND ND ND ND ND ND ND ND 0.02
YRWA MYV ND ND ND ND - ND ND ND ND ND 0.01
y4 7YY - ND - ND - - - ND - - 0.01
FAVE) (TR 5 - - - ND ND - - - - ND 0.005
FNUy AP YV ND ND - ND - - ND ND - ND 0.01
200 = B S S ND ND ND ND ND ND ND ND ND ND 0.01
IR~ B ND ND ND ND ND ND ND ND ND ND 0.005
N F A v - ND - ND ND - - ND - ND 0.01
NS F LA AFN ND ND ND ND ND ND ND ND ND ND 0.01
ORI ND ND ND ND ND ND ND ND ND ND 0.005
| P ND ND ND ND ND ND ND - - ND 0.2
Txa=boFt v - ND - ND ND - ND - ND - 0.01
7=/ T HNT - ND ND ND - ND ND - ND ND 0.01
7Y bhx— % - - - - ND - - ND - - 0.01
ZNY MY R—b ND ND ND ND ND ND ND ND ND ND 0.005
7 W b5 =N ND ND ND ND ND ND ND ND ND ND 0.025
oA by v ND ND ND ND ND ND ND ND ND ND 0.02
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EREEE EC HeBmESIEE
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{LENBRERE (BT COD N/40KMnOs, 100°C309 8%
B LA RBAERE D-COD Ty b2V GF/CTABLELAKD COD
R L R R R E P-COD (COD) — (D-COD)
rsuuv g vag Chl-a LORENZEN Of5#:
7 = A% Faeo ”
R SS 7y beyv GF/C TAiR, 106°CHR, £33 7 o KRETHE
2ER TN PhiEEE  JIS K0102 45.5 TN & (TN-05) CHIE
BEEER DN BREEE:  AHE TN 3Rl
BEEEHER DON (DN) — (DIND
BEEREER DIN (NH~N) + (NO~N) + (NO~N)
7 Ve TRRER NH-N 1Y F7=/—VEE (TRAACSS00)
AR AR R NO-~N FIFNIFLYOT I VIRERERE (FE)
THERREZE R NO:~N e W FIVAAFILABL—F7FNVIF LY YT I vRERER (EBL)
B ESR PN (TN) — (DN)
DA TP R F Y ZRREES Y 9 AGHE - ABED ASNWE (TRAACSS00)
BEMHD A DP 2DALRL, AHEERE
BEEEHD A DOP (OP) — (PO~P)
DABREED A PO~P TAINE VBETL- €Y 77 vEE (TRAACS800)
BE A PP (TP) — (DP)
B~ B D-Mn 7 L — AR
BTk D-Fe ”
BE®Y YA D-Si TRAaANEVEBETL—® ) 77 vEHE (TRAACSS00)
#2 SREW - hEoKEREER (20 1)
Sl e
Jki&| DO | PH | EC | Cl | S |COD|D-COD|P-COD| Chla |Faco| TN | DN | PN |DON|DIN |NH4-N|NC:-N|NO3-N| TP | DP | PP | DOP | PO4-P | D-Mn|D-Fe| D-Si
°C | mg/l m$/em | mg/1| mg/1 | mg/l{ mg/l|mg/l| neg/l| e/l ne/l| ue/l| e/l ne/l| ue/)| e/l| ne/l| we/| neg/Vl ug/l| we/l| e/l we/l|mg/l| mg/l| mg/]
4 A | 127] 115] 82| 26| 710| 73| 33 21| 12| 180| 51| 455| 233] 222 92| 140 6 2| 133] 40| 7| 33 7| <1 oes{<0.1| 58
58| 236| 104 87| 30| 809| 80| 43| 27| 16| 92| 43| 360 1s5] 195 183] 2] <1| 1| <] s2] 1| 41| 10] <1<o0s|<0.1] 45
67| 239| 100 88| 31| 925| 74| 56| 31| 24| 165 47| 445] 179] 267 73] 5| <1| 2| 2] s6] 1| 48] 1] <af<oos{<01| 54
78| 269 90| 85 41|1171| 58] 49 32| 16| 165 6.2 387| 233] 154| 220| 4] <1| 2| 1| so| 14| 38| 18] 2[<o0s| <01 57
8B | 285 81| 83| 551500 60| 50| 33| 17| 211 94| 578 255) 323 246| 10] 4| 2| 4| 93] 42| 1| 14] 28|<00si<<0.1] 62
9f | 266] 72| 83| 54| 1604| 73| 52| 35| 17| 208 63| 448] 245] 203] 240 5| 2| 2| 1| 109 66| 48] 18] 50[<0.05]<0.1] 69
108 | 248] 86| 79| 37| 1087 61| 45| 32| 12| 183 53| 613| 422 191] 141| 280 15| 7| 28| 74| 39| 35 13| 26(<00s{<<01] 71
117 | 149] 103] 87| 33| 951 70| 45| 31| 14| 300{ 94| 433 203 231} 163 39] 3| 6] 0] 40] 10| 30] 9 <if<oos|<o1] 61
120 | 95| 109 82| 46| 1301 51| 41| 28 13| 128 68 367 208 158] 191 18] 5| <<1| 12| 32| 9| 23] 8] 1] onf<oa| 54
1A| 84f 118 78| 75| 203t| 36| 34, 26] 08| 91| 20{ 209 159] 139] 143 16| <1| <1| 15| 20| e 13 & <1| oa|<o1] 5.0
2f| 56| 11.6| 85 962091 62| 42| 24| 17| 226 31| 573| 36| 197] ss6| 20| <1| <1] 20| 25| 6] 19] 5] <1] oosl<01] a7
3A| 63 17| 81| 89| 2156| 75| 46 27| 19| 222| 43| ses| 317| 252 192 125 3] 3| 120] 28] 4| 2| 4] <i| oo0e[<01] 45
gpy| 176] 101| 83| 51| 1506| 64| 4.4] 29 15| 181| 56| 461] 250] 211 194 55 3| 2| so| 51 19] s3] 10| 9| oos|<01| 58
75% it 73| 49} 32] 17 211 3| 569] 255) 231 229| 39 4] 2| 30| s 14] 41| 13] 2| oos{<01] 61
HEM TRB
i | DO | PH | EC | Cl | SS |COD |D-COD|P-COD|Chla |Faeo| TN | DN | PN |DON| DIN [NH{-N|NO2-N|NO3-N| TP | DP | PP | DOP|Po4-P |D-Mn|D-Fe| D-Si
C |mg/l wS/em | mg/1| mg/1| mg/l | mg/l|mg/) | ug/l| ue/t| ng/t| we/l| ne/l| ne/l| ue/t| ug/l ug/l| ne/l| ne/\| ne/l| wg/)| Le/l| ng/l| mg/l| mg/l| mg/1
48| 16| 91| 78| 33| 939 60| 32| 22| 10| 154 54| 386 192| 194] 108] 85| 16} 2| 67| 39| 7| 32 7| <1 o1o[<0i] 54
58| 202 72| 80| 41|1193) 85| 42| 27| 15| 116 66| 369 172 196 170} 2| <1} <u| <1 e2| 11| m1| 11| <i|<oos[<0.1] 46
6 A | 234 88| 86| 32| 940 151 54| 30| 23| 197 58 473) 172| 301| 170] 2| <1 2 <1 65 9 s8] 9| <|<oos[<01] 54
74| 253 65| 80| 45|1294] 67| 45| 32| 1.3] 154] 84| 420{ 258| 162 224| 34| 24| 3] 7| eo| 21| s9] 13] 8| oor[<0i| 59
8| 282 60| 80| 58| 1696] 63| 48| 34| 14| 179| 92| 535 320 215 256] 65| 60| 2| 3| 115 s9| s8] 13| 46 019)<01] 6.3
9 R | 270/ 63| 82| 58| 1721| 89| 53| 36| 17 207] 87| 466| 263| 203] 258] 5| 4| 1| <1] ns| ea] 44] 18] s53[<0.05[<01] 69
108 | 238] 60| 76| 6.0[ 1771 73] 40| 33| 07| 104 64| 581 461] 120] 180| 281 142| 7| 133} 97{ 73| 23] 17| s6[ oa24[<<0a| 71
1A | 158] 87| 85| 43| 1307 74| 44| 32| 12| 274| 85| 420] 210] 219 180 80| 5| 7| 19| 35 9 26| 9 <i[<oss|<o0.1] 60
128 | 105] 69 770 77| 2371 70| 43] 29| 14| 143] 82| 30| 208 1e2| 191 17| 16| < <a| s8] 9] 29) 8] 1} o0sg<01] 51
1B| 80| 80/ 77 93|2860] 42| 35 27 09| 97| 29| 322 183] 139 155| 29] 22| <1 6| 23] 8 17] 8] <1] o4r[<01] 49
28| 54| 101] 83| 103| 3249) 94| 42| 27| 15| 279| 53| 577| 387 190] 377 9| <u| <a| 9| 33| & 27| 8| <1] oug{<o1| 46
38| 64| 11.3] 80| 96| 3030 93| 47| 27| 20| 232 53| 563] 302| 262] 203 99 8| 3| s8] 80| 5| 28 5| <1 oo09f<o1] 44
g 171 79 80| 62| 1864] 80| 44| 30 14| 17.8] 67| 458 261] 197 208| 55| 25] 2| 28] 59| 24| 35] 10 14| cu4[<01] 55
75% il 89| 47| 32| 15| 207 84| 535 302 215 224| 65| 22| 3] 18] es| 21] 44] 13] 8] o19[<01]l 60




*2

SREH - FEOKEAREER (20 2)

i b8
/il | DO | PH | EC | Cl | SS |COD |D-COD|P-COD| Chla |Faeo| TN | DN | PN |DON| DIN {NH{-N|NO2-N|N03-N| TP | DP | PP | DOP|PO4-P |D-Mn|D-Fe| D-Si
C |mg/l mS/em | mg/t | mg/l| mg/l| mg/1| mg/l| ug/l| ue/\| ne/l| /| ue/l| ne/l| ue/\| ng/\| ne/l| ne/l| ne/l| ng/\| e/\| Le/\| ne/l| mg/l | mg/1| mg/1
4H | 128 106 83| 12.6| 3978] 4.8 40| 29| 1.1| 123| 41| 438 238/ 198| 155 82 5 4 73 39 11 28 11 <1[<0.05 <0.1 43
5H | 21.6] 10.7| 89| 19.5| 6547| 355 21.5| 4.0 17.4| 29.7| 12.2| 1026 219] 807| 219 1] <1 <1 <1f 175 21 154 18 3 011 <01 3.5
6 H| 230| 80| 83| 21.2| 7415| 43| 58| 40| 16| 83| 20| 369 184 184 179 6 <1 <1 5 44 14 30 13 1]<0.05| <0.1 3.6
TH| 263] 84| 85| 24.6|8467| 4.1| 6.5 44| 21| 9.0/ 14| 399 200 199 190 10 6 2 3 54 16 39 15) <{1[<0.05] <0.1 3.3
8H | 29.1f 82| 84| 228|7693| 39| 47| 35| 11| 87 14| 420 245 176| 244 1 <1 <1 <t 73 37 36 17 211<0.05| <0.1 3.2
9H| 261 81] 85| 224| 7552| 4.3| 56| 3.9/ 17| 126 42| 483 266 217 263 3 2 <1 <t 108 66 36 20 47] 008 <0.1 3.7
104 | 23.3| 10.1| 88| 183 6035 7.1| 7.6 41f 35| 203 65 566 249 317| 247 2l < <1 <1 95 44 51 23 211<0.05 <0.1 3.6
118 | 16.1| 106 9.2| 21.0] 7282 9.7 9.0| 44| 47| 375 92{ 719] 252 467| 233 19 17 <1 <t 89 20 70 15 51<0.05| <0.1 3.8
128 | 11.0| 12.3| 87| 269 9252| 55| 6.5 33| 32| 157 9.8 415 211 203| 194 17 16| <1 <1 49 13 36 10 31<0.05| <0.1 2.6
1R 7.3| 10.7| 88| 28.6| 9910| 11.9] 7.2| 2.8 4.4| 393| 63| 646] 214| 432| 212 2l <1 <1 2 80 9 71 9] «11<0.05 <0.1 2.7
28 6.1| 11.5| 88| 31.1(11067| 159{ 7.6/ 25| 5.1} 720| 26| 780; 223| 556| 217 6 1] <1 4 80 7 73 6 <1)<0.05 <0.1 2.8
38 6.2| 115| 87| 26.3| 9020, 6.9 57| 29 28] 304 20| 496] 200| 296| 186 13 3 3 7 28 6 22 6] <t 007/ <0.1 3.0
Y] 174| 100 8.6 229| 7851 95| 7.6 3.6 4.1) 246 51| 563; 225 338 212 14 4 1 8 76 22 54 13 91<0.05| <0.1 33
75% il 9.7 7.6] 4.0| 44} 304| 65| 646 245| 432| 233 13 5 <1 4 89 21 70 17 5{<0.05| <0.1 3.6
s THE
ki | DO | PH | EC | Cl | SS [COD|D-COD|P-COD| Chla |Faeo| TN | DN | PN |DON| DIN [NH4-N|NO-N|N03-N| TP | DP | PP | DOP{PO4-P | D-Mn|D-Fe| D-Si
C |mg/l mS/em | mg/1| mg/1| mg/l| mg/l|mg/L| g/l ne/\| e/l ne/l| ne/| ug/| neg/l| wg/| ne/l| ug/t| ue/l| ne/\| ne/l| wg/t| we/t| mg/1| mg/1| mg/l
4H| 117} 43} 79| 37.4(13697| 55| 27| 22| 05| 20| 34| 407 354 53| 140{ 213| 151 1 51 29 13 16 ki 71<0.05| <0.1 2.0
58| 164] 10| 79| 42.2|15867| 5.2 3.5 23| 1.2 19| 1.2| 210 140 69 135 5 4 <1 <1 37 11 25 10 <1} 050 <0.1 1.7
6 A | 188 12| 7.8 43.8(16933| 4.6 29| 22| 07 21| 20| 319 251 68| 126/ 125 115 3 7 84 61 23 11 501 065 <0.1 1.8
TH| 210 22| 79| 44.6(17033| 35| 28| 24| 04| 38.1| 24| 295 236 591 127y 109 31 50 29 78 61 18 13 48] 0.1/ <0.1 1.7
8H | 25.0| 09| 7.8| 43.2|16183| 4.6/ 2.8 26| 02| 20| 1.5/ 479 412 66; 151 261| 235 12 14} 238 208 30 4 204} 111/ <01 2.3
9F | 268 03| 7.8 41.9{15383| 6.3| 34| 27| 07| 57| 52| 456| 363 931 163{ 200| 157 9 35! 226| 200 26 19 181} 0.34 <0.1 2.3
108 | 247 05| 79| 41.8{15584| 3.0 33| 27| 06| 16| 32| 639 58 561 178{ 406| 394 8 3y 197 183 14 141 169] 040| <0.1 2.4
11| 210 11| 82| 40.615060| 3.7| 3.1| 26| 06| 22| 38/ 3878 312 66{ 143 169 103 41 25 88 7 17 10 611<0.05 <0.1 2.1
12H | 16.1] 30| 81| 42.0(15567| 54| 2.6 20| 05| 39| 39| 390| 332 59 144| 187 141 19 26 56 39 17 7 32{<0.05| <0.1 1.7
LA| 129 15| 79| 42.4|15467| 4.7 25| 20| 05| 23| 2.7 236 162 74| 150 12 8 <1 3 35 18 17 8 10{ 013) <0.1 2.0
2H 9.6| 27| 80f 42.5(15750f 49| 28| 1.6 1.1| 5.5<0.5 282 170| 111| 167 3 <1 <1 3 26 7 19 6 1| 0,08 <0.1 1.8
3H 84| 36{ 81| 40.4|14800] 85| 4.6| 2.7 1.9 30| 22| 385 190| 196/ 159 31 26 2 3 41 8 34 6 1| 018) <0.1 1.9
F£Y| 177 19| 79| 418[15610] 50| 3.1} 23] 07| 29| 26| 373 292 81| 149 144 114 13 17 95 73 21 10 64| 0.30( <0.1 2.0
75% fiti 54| 383f 26| 0.7 31y 34| 407| 354 74| 159 200 151 12 26 88 71 25 11 61| 040/ <0.1 2.1
ARE EE
/i | DO | PH | EC | Cl | SS |COD |D-COD|P-COD| Chla [Faeo| TN | DN | PN |DON| DIN [NH4-N{NO2-N[NO3-N| TP | DP | PP | DOP|PO4-P |D-Mn|D~Fe| D-Si
°C |mg/l wS/em | mg/1 | me/1 | mg/l| mg/l| mg/1] ng/t| ue/l| ue/| ng/\| ueg/l| e/t ue/ti ng/t| ue/l| ue/l| neN| we/l| ne/| ug/\| neg/l| mg/t| mg/1| mg/1
4H{ 123| 95 82| 23.2] 7930 23| 41| 33| 08 61| 28 372| 182 190| 166 16 8 2 6 29 17 12 17] <1]<0.05) <0.1 2.6
5H | 22.2| 79| 83| 223| 7530| 6.1| 58| 34| 25| 94| 2.7/ 329 203| 126| 201 2 1] <1y <1 59 16 43 11 5 0.15<0.1 3.0
6 A | 237 70 79| 228| 7980 25| 8.6 32| 04| 23| 16| 278 237 41 233 4 2] <1 3 31 16 15 13 2|<0.05| <0.1 3.5
TH| 265| 82| 82] 246|8550| 17| 4.0 34| 05| 1.3] 1.2| 345 290 55 285 5 5 <1 <1 24 11 13 11 <1(<0.05| <0.1 31
8H | 289| 7.2] 83| 269| 9420| 2.6 4.1| 38| 03| 6.6/<05 400] 282| 119| 276 6 4 <1 1 70 45 24 19 26(<0.05| <0.1 1.6
98| 272| 59| 80| 28.1| 9825 43| 4.0 33| 07| 79| 28 474; 355 120| 276 79 87 3 9 96 76 20 18 57|<0.05| <0.1 0.7
108 | 246 94| 87| 196|6613| 51| 54| 36| 1.7 165 59| 366] 194| 172| 193 11 <1 <1 1 72 35 37 19 16]<0.05| <0.1 2.5
118 | 185 88| 84| 209| 7179| 41| 41| 32| 08| 7.6 43| 472] 275 197| 253 22 12 2 8 68 40 28 18 22|<0.05| <0.1 25
128 | 107] 105| 86| 24.0] 8300| 59| 65| 3.6/ 29] 198 51 s09] 238 270 226 12 1 <t <1 73 18 55 13 6]<0.05| <0.1 2.8
1H 79, 94| 86| 20.6(10300| 4.7| 4.7| 34| 1.3| 6.8 2.2| 334| 209 125| 206 3 <1 1 3 35 14 20 11 4(<0.05| <0.1 24
28 6.2{ 9.2| 85| 324(115650f 49| 52| 29| 23| 91| 0.6 615 485 130| 485 0] <1 <« <1 31 10 22 9] <1|<0.05|<0.1 2.6
3 A 6.3| 86| 83 31.8(11250] 39| 4.5 34| 1.0 5.1| 06| 307 204| 103| 201 3 <1 2 1 28 3 24 3| <{1|<0.05) <01 2.6
H¥| 179 85| 83| 255| 88691 4.00 47| 34| 13| 82| 25| 400 263 137 250 13 9| <1 3 51 25 26 13 12(<0.05| <0.1 2.5
5% 48 497 52 34| 17 91| 28| 472 282| 172| 276 12 8 2 3 70 35 28 18 16(<0.05 <0.1 2.8
AE TE
Jkig| DO | PH | EC | Cl | SS |COD {D-COD|{P-COD|Chla |Faeo| TN | DN | PN [DON|DIN |NH4-N|NO2-N|NO3-N| TP | DP | PP | DOP|PO4-P | D-Mn|D-Fe| D-Si
°C |mg/t mS/em | mg/l| mg/l| mg/limg/l)mg/1| neg/l| ne/l| ne/l| ng/)| ne/t| ue/l| ne/l| ne/l| ne/\| ug/l| ue/l| ne/| ue/l| we/l| weg/l|mg/1| mg/l| mg/l
4F | 116/ 85| 81| 23.8| 8240 44| 36| 32{ 04| 58 32| 226/ 158 69 145 13 2 2 9 20 14 5 14 <1]<0.05 <01 26
5 H| 200| 43| 8.1| 23.0/ 7920 3.7| 39| 32| 07| 10| 11| 225/ 202 23| 198 4 2| <1 2 38 24 14 12 12 027/ <0.1 3.1
6 H| 231| 38| 7.6| 2388370 3.7| 34| 31| 03| 20| 19 335 237 98] 223 14 11| <t 2 36 21 15 13 8| 0.08/<0.1 3.7
TH| 235| 22| 79| 26.6]9320] 20| 4.2| 35 07| 43| 24| 280 212 68) 209 3 2] <1 <1 52 34 18 14 20(<0.05| <0.1 31
8[| 274 20| 79| 275} 9630 3.0/ 4.0/ 3.7 03| 56| 10| 516 420 97 261| 158 157 <1 <Ci| 152| 129 24 18| 111]<0.05| <C0.1 2.3
98| 273| 49 79| 284f9840| 11.7| 43| 32| 12| 38| 49| 503 382| 121} 264| 118 105 4 9| 104 78 26 16 62|<0.05| <0.1 0.8
10H | 24.7| 29} 7.7| 27.9| 9660 4.3| 3.6 3.0 06| 74| 3.5 421| 349 72| 198] 151| 143 2 6| 129 110 20 16 94(<0.05| <0.1 19
1R | 197] 17| 78] 224| 7570 4.3| 3.5 33| 01| 1.5 19| 445/ 391 55| 229 162| 144 6 12 93 81 12 15 66| 0.20{<0.1 3.2
128 | 130| 39| 7.8 287(10050| 4.2| 3.8 32| 06/ 30/ 33| 440| -379 61| 218 160 112 14 35 93 59 34 10 49|<0.05| <0.1 3.3
1R | 108] 29| 82| 331(11700| 7.5 4.5 29| 16] 6.1} 33| 326 214| 112| 211 3 <1 <1 3 39 18 21 12 7|<0.05| <0.1 24
28 72| 60 83| 34.2[12300| 7.8| 55| 28| 27| 104| 0.8| 595 496 99| 496 o <t < <1 47 10 37 9 1]<0.05| <0.1 2.6
3H 66| 6.5 82| 32.8(11300| 56| 52| 85| 1.7 41| 11| 354 214| 140 203 10 6 3 2 52 5 47 4 <1| 0.086)<0.1 2.5
Y 179| 41| 79| 27.7) 9658 5.2| 41| 32| 09| 4.6 24| 389 304 85 238 66 57 3 7 71 49 23 13 36| 0.06/<0.1 26
5%l 56|, 43| 33| 12| 58 33| 445| 382 99| 229 151| 112 3 9 93 78 26 15 62| 0.06|<0.1 3.1
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BRI EORBEEEHFEEOR. K1 ic/RLA 9
RORBKREGKL 2.
2. 2 BRRVEERESE

BEEMEL D YR XDEERL, 272 5i1220ml
ZHELT25% 7V VT VT e FiEHK200ml TEE
Lico 51, BbR-TEMRL. 5% &= 2
ABRELT, BRI, Ef4Tmm, ALR045um DA v
TLv 74 vy —TRKSEBRL, 74V —FHICER
LEBEHZI o2 F a5 2HWThEE ST,
2. 3 RERUVEAIFGE

FELEZRO EBAKRER T, B LIEY TS v
2 b VvERES YT LT ) VvERWTEEN 2ml TS
B &L, 100R5BMER 2B L 7o RiT, B
MR A —Ic B2 Lo BAER L, Zo—HE2 Mo T
bR CHE L. BORIEET> 72, Z0HK. #I
ke, FEEIEV (o) £V (o & (+). ik

W (). IR (rr) DSBEE O RN BRI
KoLt MHHBSEE ST LoEHIc> W T,
b — = OMERETEA AW Ciias R S EETRIL. £
DOEHEEMIEEE LE 1 IR U, ARE TR
BSEED [FEFHLV N i (20 BERE2E5E
&L,

3. A B B B

3.1 # i

FEH. tEs bIcHBEBER ChETEEBLTBD,
SREH T IREEE D Cyclotella $5431998%E 5 A, 7 H. 10
A ILAKU1999E 1 ~3 ABE L REBTIRT
AL Microcystis Bic & 3 7 & aosHER s, 11A
TR L 7o BICLORITIERFERE &8 - 72,

hiECISERE IR ER D Prorocentrum mini-

Cmum A, 5 A, LAKRUINMELH, 2 HicES L.

AR 2 B < TR WEEBE T REEZE R 20 S RENR
BEE2L 1,

AETX Tk, EREBL TR TS v 7 b v iddis
VRIS S - feAs, 5 AR U12R ARSI - 1o

L A /@Jﬁﬁf*%’iﬁkE@{ﬂﬂﬁf*%& )
wRLIWR L,
3. 2 RiEH

4AREERIIEL - 720 b Aid Cyclotella ¥Eh &
G UBKREHITEss - f2B& v, 6 B 1d Monora-

K

0 5 10 km
|

X1 75v7 b rHEES

* BARKFEEET,  SREEEAEI,

* PR ER GRS T SR



phidium contortum @& L7e 7TH. 8 AL 9AE
FEkEOER T, B5EZCESEESAMELDRBOT 4 2
dRONK, BB, 8 AlCREFITHIKOBEMNE 21T
BAft, 10 3HMAHRRETZPLIcZELET,
Microcystis 1o &k B 7 & I dSGEHEI IS REE Lic, £
D iEH Cyclotella BB L 7z, KB 1225~26°C THI
FEE0EL EIPER~FEE T 1 ~1.5% THFELD
(B -72o 11HZ Cyclotella B LE L, 72262
B DBRRE O N, —OM (S-8) TIK»HREZ
BbE3LIUFKRHBP - cBE LTV, 12HEESL
FE137 < Cyclotella s E@EIc IR L fc, E /oy WM
TR7AILLET Oy 2 OFENDTMICRONT,
1 Aid Cyclotella S B L Lico BTl A 4 7 V8
EEZZONBETS vy b v BSKEICR S, FEi
TAIORKELIcbDEBbN 2EERD 7 o v 7 25
ETHEEN7, 2 b Cyclotella M E L L. EHH
Bo7oy 7 bRARELTHAIICR S, 3AR
Cyclotella A0S KFE L 72,
3. 3 B

ABRBERRIEDL >z, 5 BRhIl~EH Tl
Prorocentrum minimum DFREIMBRE LIz, 6 Al
% & thiEOFREIIZEIR L. Synechocystis sp. 28E5E L
7o MiKRBERICEERICE A 2, 7 A Mini-
discus comicus MBS L7zo 7 H29B. KBTI THR
HEoEHbH D, 8 A3 Minidiscus comicus 5T
HE L, 9RRVWTholETS 7S v 2 + vERD
<, BETEIRMED - /2, 108 i Prorocentrum mini-

mum A3 I HIE U, REIRR~ B~ K F 22 dih
T THRIRICHRE AR L 7o 11 B id Prorocentrum
minimum 285 LB 2RO RERIEE 72 - 72, 12
A i3 Prorocentrum minimum B2 THEB L, Ske-
letonema costatum 85 L, KROBBLIR TELE
fti, 1 Aic?2 3 & Prorocentrum minimum #3H U &
L, WL ABR LEETRERE 2 HbEBEK
Prorocentrum minimum IZ & 377#. PEERON-2fE
DOKEIFHR VSR, 3 B Prorocentrum minimum
mE@ic B U, BEM. R CRERR, o, P
REFFBTEHA T VEEBAONIZEY TS5 o b v
BREIR NI,
3. 4 XFEIK

4R ) 7 EEMSZOR O BT, B Mg
& b/ , 5 AICid Prorocentrum minimum
OABMBEE L, PRECHREKEKICE 27, 6 A~9 A
£ CTREE. Ml E DD -l 10 IEERECE
BHEMNBA LY, BEBEEBLIb0R> B, -7, 11H
RU12R ERE 11AEEREES 1L.Tm). KEIHE
» (13) THEYTS v 2 b viDRVwEELGNI,, —
H12H 2B CREBIEK - 1o 1 BiI3TEME. Mk
&I o1, 2 BlTid Prorocentrum minimum A53%
BICHELTBY, KoBSESL->TRA, 3 A
R, MR E Db -t BB. 2 ARV S Rt
TREERLCAA T VRHEEZLONBEM TS o by
BREILR NI,

#F1 SREW - dBOWEY TS v o b vIRERR CERRIERD

#®m R

48 =El, hiEs bIBSERL,
53 55EEITIE Cyclotella 233 ic HE,

th#3 3 Prorocentrum minimum 23E & L. B0 Néd S22k, N3 h i THREl,

6 B 58Tl Monoraphidium contortum 2385,

¥ I3 7R EIER L /NE Synechocystis sp. 38 Ho
TH SERETRT A asDBERAE, BERE IR O AS26TEEA B,

i T ldMinidiscus comicus A3 5o

88 REMITETAIDERA, BLHTERDVAIEESHH,

rh#E T 12 Minidiscus comicus DS¥@ i i3,

C9H REHTREBLIBERTVOSDEESHE, PETOELSERT, 1IBENHEH,
108 SEHTid S124 SHIMT 213 T Microceystis I & 5 7 & I ASRFE, Z OMTI Cyclotella 23 b,
th¥ ¢ Prorocentrum minimum ASE@ic B8, B ciRizE,
118 =% Microcystis It & 2 74 a B32KI/DBA 505, Cyclotella &5,

b T3 Prorocentrum minimum 4385,
128 58T Cyclotella 3@ 1 IR,
H1## T 4 Skeletonema costatum 345,
1 B ZE#I Tl Cyclotella A& b,

h#E T 13 Prorocentrum minimum 2384 L. N4, 22k, KIREEEE I TR,

20 EEHTIR Cyclotella A3 5,

i T ld Prorocentrum minimum 2385 L. FERERE. ER TS,

38 SEMITIE Cyclotella AATELE,

i T3 Prorocentrum minimum i B,




1998 4 A

K OE M A I A
o= S6 S3 Sl S5 N2 N6 N4 N8 H1
BA 47 4T 4T 4T 4T AT 4T 4T 4/6
JkiE (°C) 184 12,3 122 126 12.7 129 127 125 123
BREEE (mS/cm) 18 31 35 35 133 149 140 180 234
g 14 14 14 14 14 14 14 14 13
ZEHE (m) 67 1.0 09 06 11 12 14 15 24
5SS (mg/D) 98 58 48 148 45 45 47 33 22
sunz4ia (ug/l) 122 269 228 198 127 11.7 122 86 10.1
SYRRE B & BAT cellsX 10E+5/ 1) w kL
B Aphanocapsa cf. delicatissima + + + + r r r r —
Coelsphaerium kuetzingianum 0.7 rr 1.3 1.7 1 1 - 0.7 -
JV7VEE 7Y S EFXBO—F - - 03 0.3 - - - — 156
Cryptomonas sp. - - - - - - 5.7 07 -
1AMIEESE  Prorocentrum minimum — — — - 07 03 rr - -
LERSE Cyclotella spp. 11.7 9.3 10 13 83 6.7 3 43 33
Skeletonema costatum - - - - - 3.3 rr 3.3 -
Skeletonema subsalsum 7 07 23 1.3 - - - - -
Coscinodiscus sp. - - - - - - - - rr
Diploneis sp. - rr - 0.3 - - - 0.7 -
Aok Chlamydomonas sp. — 113 938 57 - 1.7 - - -
Oocystis sp. 1.3 1.3 0.3 1 rr rr 1.7 - 0.3
Lobocystis sp. - - - - 183 21.7 257 253 0.7
Monoraphidium ciricnale rr - - - — - - -
Monoraphidium contortum - rr 0.7 r 0.3 rr 0.7 rr -
Monoraphidium griffithii - - - 0.3 - - - - -
Amphikrikos nanus r r - - r r + r -
Scenedesmus costato-granulatus - - - 0.7 07 - 0.3 - -
Scenedesmus sp. -~ - — - - 0.3 0.3 — -
: Elakatothrix sp. - - - rr - - — - -
SN ¢ r + + r r r r T
19984 5 B
K & M K@ b ENES
WA S6 S3 S1 S5 N2 N6 N4 N8 HI
=EN] 5/6 5/6 5/6 5/6 5/6 5/6 5/6 5/6 5/6
Kl (°C) 234 235 242 225 205 203 215 20.2 225
BXUEEE (mS/cm) 2.7 36 33 47 182 194 199 253 222
ks 14 15 15 14 14 18 17 14 12
ZEAKE (m) 06 08 07 09 09 04 05 09 338
SS (mg/D) 87 64 6.6 87 125 46.0 20.3 13.0 6.6
svo7gva (ug/D 86 7.1 6.1 66 91 294 223 178 10.1
SHERE B # BT cellsX10E+5/Y » b v
B Aphanocapsa cf. delicatissima + + + r — - — — —
Coelosphaerium kuetzingianum 47 57 3.7 2 - - — - -
TRHICESA  Prorocentrum minimum - — - rr 59.7 560 212 172 61.7
HE Cyclotella spp. 140 88.7 51.7 347 5.3 1 1 0.7 -
' Skeletonema subsalsum 6 1 2 - - - - — -
FREAEE Oocystis sp. 0.3 - 03 - - - - - -
Siderocelis ornata rr - - - - - - - -
Monoraphidium contortum 4 1.7 37 2.3 — - - - -
Scenedesmus costato-granulatus 0.3 rr 0.3 - - - - — -
Scenedesmus spp. rr 1 0.7 - - - - - -
SyE + + + ¢ r r r r r




19985F 6 A

K O#E H A& B i AR
i J= S6 33 Si S5 N2 N6 N4 N8 Hi1
Bt 6/1 6/ 6/1 6/1 6/1 6/1 6/1 6/1 6/1
ki (°C) KA 241 237 231 227 231 22.7 22.6 235
BREEE (mS/cm) ‘KAl 31 3.4 173 204 214 211 248 227
ke Rl 14 15 14 14 14 15 15 13
ZEHE (m) RAI 08 08 1.0 1.0 1.1 0.9 1.1 2.0
SS (mg/D REI 69 7.6 143 49 38 48 3.2 2.5
soo74a (ug/l | 117 152 117 8.1 7.1 12.2 6.1 2.0
XEEE A BT cells X 10E+5/U » b v
B Synechocystis sp.(#%1.5mm) — - - - c* c c —
Aphanocapsa cf. delicatissima R + + + - — — — -
Coelosphaerium kuetzingianum 23.3 25.3 5.3 1.3 - - - -
_ Microcystis sp. - — T - — — - —
TRHIE®AH Prorocentrum minimum - - 2.7 47 17 07 1 33
Prorocentrum triestinum il - - - — - rr — -
Dinophysis sp. - - rr - — — — —
B L] Cyclotella spp. 2.7 1 2 4 — — — —
Skeletonema costatum - rr - rr - 43 0.7 -
Skeletonema potamos - — rr 0.3 — -~ — -
Skeletonema subsalsum rr rr rr — — - - -
Chaetoceros sp. (757/KED - - 03 0.3 - - — -
Thalasiossira tenera - - - - - rr - -
TR Dictyopshaerium pulchellum 0.7 0.3 — — — — — —
Quadricoccus ellipticus - - rr - - - - —
Monoraphidium circinale 2 0.3 0.3 - - - - —
Monoraphidium contortum 112 111 20 3.7 1.3 - 0.7 -
Monoraphidium griffithii 0.3 0.3 - - - - - -
Scenedesmus acuminatus 9 20 36 03 ' - - - -
Scenedesmus armatus - - 0.7 - - - - -
Scenedesmus costato-granulatus 0.7 1 - 0.3 - - - -
Scenedesmus sp. 1.3 2 03 - - - - —
Planktonema lauterbornii - - 1.3 — - — - -
75y ERo—& 3.3 2 - - - — - -
SfE r + T r r r r r

* Synechocystis sp. DN6, N4, N8z ) 2B 310%¢cells/ Y v b ARIE



19985 7 A

K& M A B KE
il J= S6 33 S1 S5 N2 N6 N4 N8 Hi
Bt (22 N2 S 2 S /4 U /4 N /2 R /4 R 4 B 4 |
JkiE (°C) 27.0 262 258 260 25.7 258 270 265 268
BRUEEE (mS/cm) 42 46 43 93 246 253 234 265 248
ke 14 15 14 14 14 14 15 14 12
ZEAE (m) 09 08 09 08 1.0 09 08 09 2.3
SS (mg/D 52 55 55 70 43 40 49 3.8 1.3
suao74la (ug/l) 10.7 167 152 122 81 81 122 6.1 1.0
HE R BAL cells X 10E+5/Y) » kv
BEEAE Aphanocapsa cf. delicatissima + r r + r r + + —
Synechococcus sp. (#1.5mm) 16 146 28.3 4 - — - — -
Chroococcus sp. rr - — -~ — - - - -
Microcystis cf. flos-aque 3 0.3 0.3 - - - - - -
Microcystis incerta 1 — rr rr - - - - -
Merismopedia punctatum rr 03 07 07 - - - - -
Coelosphaerium kuetzingianum 0.7 0.3 1.3 0.3 - - - - —
EMIEES Prorocentrum minimum - — — — 3 rr 57 03 03
Prorocentrum triestinum - - - - - - — 0.3 -
Protoperidinium bipes — - - - - 0.3 - - -
Protoperidinium sp. — - — = 0.3 0.3 - - -
BES 2 Cyclotella spp. 37 3856 39.3 10 r r - - -
Thalasiossira tenera - - - — - rr - — rr
Coscinodiscus sp. - - - - rr 0.3 0.3 - -
Minidiscus comicus — -~ — rr + r c’ ¢ rr
Skeletonema costatum - - - - 1.7 - 5.3 0.7 -
Skeletonema potamos - — — 2 - — - - —
Skeletonema subsalsum 4.3 - rr 3.3 - = - - -
Chaetoceros sp. (7R7k#Y) 2 1.7 23 33 - -~ - - —
Cylindrotheca closterium - - rr - - - rr — —
foasat | 2—-r) T4 2 SEO—FE — — — — 1.3 1.7 5.3 1 -
FREENH Diplochloris sp. rr 0.3 07 0.3 - - - - -
Quadricoccus ellipticus 4 1.3 3 rr - - - - —
Dictyosphaerium pulchellum - rr 0.3 0.3 - - — - -
Oocystis sp. 1.3 1.3 0.7 07 - - rr - -
Amphikrikos nanus - -~ - — rr — — - -
Siderocelis ornata 0.3 - - rr - — - — —
Monoraphidium circinale — 0.7 0.7 rr 0.7 — — — —
Monoraphidium contortum 2.7 2.7 11.3 1.3 1.7 0.7 1.3 - -
Monoraphidium griffithii - - 0.3 - - - - - -
Coelastrum astroideum rr 0.3 - - - - - - —
Scenedesmus acuminatus 0.3 — 0.7 0.3 - - - - -
Scenedesmus armatus 0.7 0.3 1 - - - - - —
Scenedesmus costato-granulatus 2 27 3 1 0.7 07 - - -
Scenedesmus intermedius 0.3 0.3 1 1.3 0.3 0.3 - — -
Scenedesmus sp. - 0.7 3 1 — 0.7 — - -
Elakatothrix lacustris 0.7 rr - - — - - - -
SR r r r + r r r r r

* Minidiscus comicus ®N4, N8 T3 F A AT 12107 cells/ Y » b VPLE



19984 8 A

K oE M A& o AE
Hh 5! S6 S3 S1 S5 N2 N6 N4 N8 H1
=EN] 8/3 8/3 83 8/3 83 83 8/3 83 8/3
ki (°C) 285 284 283 298 284 285 294 288 28.8
BSUREE (mS/cm) b2 56 57 7.3 183 21.7 229 244 26.9
=) 15 15 14 14 14 14 14 13 13
FHREE (m) 06 07 07 08 1.2 1.2 1.0 1.7 1.6
SS (mg/D 57 55 59 58 49 43 42 28 2.9
sowa74a (ug/D 21.8 16.2 198 12,7 107 13.7 11.7 4.1 7.1
Sy REEE B & B cells X 10E+5/Y » kv
B Aphanocapsa delicatissima r + — r r r r -
Aphanocapsa elachista r r rr - — - — -
Synechocystis aguatilis var. minor 0.7 0.7 - - - - — -
Synechocystis sp.(#1.5mm) - - — r r T r —
Coelosphaerium kuetzingianum 2 43 XK 3.7 0.7 0.3 - - -
Merismopedia tenuissima 7.3 5.7 1.7 0.3 - - - -
Microcystis incerta 3 7.3 1.7 - - - - -
Microcystis sp. r T rr T — — — —
Oscillatoria sp. 0.3 - - - — - - -
2 1) 7 %% Cryptomonas sp. 0.7 07 0.3 - - - - —
TRHE#ES  Prorocentrum minimum - - W — rr 0.7 3 0.3 1.3
Protoperidiunim sp. — - — — — — rr -
LR Cyclotella spp. 14 22 21 r r r rr -
Coscinodiscus sp. - - - rr - 0.3 - 0.7
Minidiscus comicus — - - r + + ~+ —
Chaetoceros sp. (75/KED) 23 27 4 — — — — -
Skeletonema costatum — rr — — - - — —
Skeletonema potamos 4.7 9.3 0.3 — — — — -
Cylindrotheca closterium 0.3 03 - - - - - —
TR ER Chlamydomonas sp. rr rr - - — - - —
Diplochloris sp. 0.3 rr - - - - — -
Quadricoccus ellipticus 0.7 1.3 - - - - - -
Dictyosphaerium pulchellum — rr — — — — — —
Oocystis sp. 0.7 rr rr — — — — -
Siderocelis ornata 0.3 rr — — - - — -
Monoraphidium cirinale 2.7 3 4 - - - — -
Monoraphidium contortum 2.3 3 rr - 0.7 - — -
Monoraphidium griffithii - 0.3 - - — — — -
Coelastrum pseudomicroporum — rr - - - - — —
Scenedesums armatus 0.7 0.3 — - - - — -
Scenedesmus costato-granulatus 2.7 2.3 5 - rr - - -
Scenedesmus intermedius rr - - - - - - —
Scenedesmus sempervirens oy - - - - - - -
Scenedesmus sp. 0.7 0.7 — rr - — — -
Elakatothrix lacustris — 0.7 - - — — - -
75 v BMo—E rr rr - - - rr - -
SR r + ¢ T r r r r

* Minidiscus comicus ON6. N4, N8 IZHiF A HHINEER 1310%cells/ Y v bV EIE



19984 9 A

K OE W KEEN] o E AR
H )= S6 S3 S1 S5 N2 N6 N4 N8 Hi1
B 91 9/1 9/1 9/1 9/1 9/1 9/1 9/1 9/1
ki (°C) 26.2 268 265 269 265 265 258 261 27.2
BXEEE (mS/cm) 3.7 6.0 58 7.2 232 236 238 285 28.1
ke 15 15 15 14 14 14 14 13 13
ZEAE (m) 09 09 10 10 15 18 16 19 1.3
SS (mg/1) 61 62 49 65 46 39 36 30 53
soo7 4a (ug/ 19.86 198 16.2 178 13.7 122 10.7 12.2 6.6
SR B & BT cellsX 10E+5/Y) » b b
BB Aphanocapsa cf. delicatissima + + + r T r r rr rr
Coelosphaerium kuetzingianum 2.7 2.3 4 27 - 0.7 — - -~
Merismopedia punctata 3 37 07 33 rr 0.3 - 0.3 1
Microcystis incerta rr 2 07 1.3 - - — - -
Microcystis sp. rr rr 0.3 0.7 - — - -
Oscillatoria sp. 1 1 1 0.3 — - — — —
2 1) 7 M #8 Cryptomonas sp. rr rr rr - — - - — —
7Y 7 EF IO - - - - 5 1 07 L7 03
TREEEES  Prorocentrum minimum — - - - 3 43 13 0.3 -
Gonyaulax sp. - - - - rr - - — -
S L) Cyclotella spp. 6.7 4 53 33 67 1.3 03 T -
Coscinodiscus sp. — - - - 0.7 rr rr - 0.3
Thalassiosira tenera - - - - — - - 0.3 -
Thalassiosira sp. — — - — - — 0.3 - -
Skeletonema costatum - — - - - 2.7 - - -
Skeletonema potamos 1.7 - - 1 - - — — —
Chaetoceros sp. - - — - - — - - rr
Chaetoceros sp. (57K %) 1.3 3 2 0.3 - — - - -
Ditylum sp. — - - - — rr — rr -
Asterionella glacialis - — - - — — 2 0.3 —
Cylindrotheca closterium - - - - 1 - 57 0.3 -
FREEEH Chlamydomonas sp. rr — — — — — — — —
Treubaria sp. - rr - - — - - - -
Diplochloris sp. - 0.7 0.3 - — - - - -
Quadricoccus ellipticus 33 45 27 383 03 rr - - -
Dictyosphaerium pulchellum - T - - - - — - —
Lagerheimia balatonica Ir - - - — — - - -
Oocystis sp. oe rr rr rr - - - - -
Monoraphidium circinale 03 13 07 1 0.7 - 0.3 - -
Monoraphidium contortum 1.7 2 0.7 1.7 rr — - - -
Scenedesmus armatus - 0.3 rr 0.3 - - - - -
Scenedesmus costato-granulatus 1.3 13 23 17 - - - - -
Scenedesmus intermedius - — - 0.3 - - - - -
Scenedesmus sp. 0.3 - rr - — - - — —
Elakathorix lacustris — 0.3 0.3 0 - - - - -
Planktonema lauterbornii - - rr - — - - - —
75y ) B o—fE - rr rr - - - - - -
DRV r r r rr ? r r rr r

—100—
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K & M AN B AHE
bl J=! S6 S3 S1 S5 N2 N6 N4 N8 H1
=EN] 10/1 10/t 10/1 10/1 10/1 10/5 10/5 10/5 10/1
ki (°C) 25.1 253 251 245 249 234 227 235 247
BIEEE (mS/cm) 20 46 54 125 14.1 184 211 240 20.6
IKE 14 14 14 15 15 15 15 14 14
ZEAE (m) 0.9 1.0 1.0 1.1 0.9 1.2 1.2 1.9 14
SS (mg/D 71 46 44 62 67 75 65 37 6.5
suown74ha (ug/ 22.3 157 13.7 29.9 264 167 172 10.1 20.3
SRR Sl BART cells X 10E+5/Y) » kv
B Aphanocapsa cf. delicatissima r T r - - - - - —
Coelsphaerium kuetzingianum rr 03 0.3 - - — - - -
Microcystis sp. + r - - - - - - —
Oscillatoria sp. - rr - - - - - - -
Anabaenopsis sp. - — — - — - 8.7 — 46
1BEECE#ES  Prorocentrum minimum — - - 9 183 24 32 4 18
EEEEH Cyclotella spp. 75.3 78 57 49.6 198 34 25 4.7 223
Thalassiosira tenera - - - - 0.3 0.3 r rr 0.3
Thalassiosira sp. - - — 0.3 5 0.7 1 1 T
Skeletonema costatum - - — 233 39 103 4.7 rr 28
Skeletonema potamos 0.3 0.7 rr - - — - - -
Skeletonema subsalsum rr rr 2.7 — — - - - -
Chaetoceros sp. (757/k%Y) 03 83 273 1.7 1.3 - — — -
Ditylum sp. - - - 0.3 07 07 rr rr
Leptocylindros cf. minimus - - - 083 03 03 23 0.3 -
Asterionella glacialis - - - 1.3 7.7 103 143 6.3 29.3
Neodelphineis pelagica - - - 7.3 147 6 6 1.3 59.3
Thalassionema nitzschioides - - - - - - 0.3 - 0.3
Cylindrotheca closterium — rr - - - - - - -
TR QOocystis sp. - rr — - - - - — —
Siderocelis ornata - - rr - - - - - -
Monoraphidium circinale 1 1 2 0.3 1.7 1 0.3 07 0.3
Monoraphidium contortum 0.3 0.3 rr - - - - - -
Scenedesmus armatus 0.3 0.3 - — - - - - -
Scenedesmus costato-granulatus 23 23 1.3 0.7 - - - - -
Elalatothrix lacustris rr rr Ir — - - — - -
75y ) B o—E - rr - - — - - - —
SfEYn + + c r r r r r r
1998118
R oE W Kigil R ARH
i = S6 S3 S1 Sh N2 N6 N4 N8 H1
E]ﬁ 11/11 11/11 11711 11/11 11/11 11/11 11/110 11/11 1174
& (°C) 14.4 151 14.8 150 164 16.3 157 1568 184
%ﬁ{xﬁf‘* (mS/cm) 2.2 34 37 43 194 209 205 215 208
KE 15 15 15 14 15 16 17 15 13
ZERE (m) 0.9 09 08 1.1 1.1 09 0.9 1.1 1.7
SS (mg/D 67 61 68 59 7.0 102 119 45 34
suaa74va (ug/l) 193 274 284 142 23.8 38.6 48.7 14.2 8.6
SRR B 4 BT cells X 10E+5/ 1 w b
AT Aphanocapsa cf. delicatissima + + ror r r -
Coelosphaerium kuetzingianum 1 & 1 13 rr — — - R
Microcystis sp. rr 0.3 T — — - —
Merismopedia punctata - — 0.7 — — - -
JYZNESR 7 ) S RABO—F& - - - 12 10 83 2.7
TAMEEES  Prorocentrum minimum 0.7 - - 1.7 623 70.3 12.7
2 L] Cyclotella spp. 99.7 171 81.3 17 10.3 — 3
Thalasiossira tenera —. — — 0.3 0.3 0.3 0.3
Chaetoceros sp. (757KEY) — 0.3 — — - - -
Skeletonema costatum — - — 5.3 6 9 14
Skeletonema. potamos 14 21.3 13 4.7 2 — -
Skeletonema subsalsum rr — — — — —
Cylindrotheca closterium 0.3 r 2.8 57 4.3 3.3
FREEE Chlamydomonas sp. rr 0.3 03 - — — —
Dictiosphaerium pulchellum — — - - — — -
Lagerheimia balatonica 0.3 0.3 — — - - -
Qocystis sp. 0.3 — — — — — —
Monoraphidium circinale 1 0.7 2 v 0.3 - -
Monoraphidium contortum 1.7 3.7 1 1 0.3 — —
Scenedesmus armatus — 0.3 1.3 rr — — —
Scenedesmus costato-granulatus 0.7 2 1 v 0.8 — 0.7
Scenedesmus intermedius — - — 0.7 — - —
Scenedesmus sp. 1 1.3 1 - 0.7 — —
75y BoO—E rr T Ir — — — -
SR r r r r r r r
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19984E12

K oE W N - AR
il B S6 33 S1 S5 N2 N6 N4 N8 H1
BT 12/1 12/1 12/1 12/1 12/1 12/1 12/1 12/1 12/1
ki (°C) 90 96 97 119 114 11.0 101 11.6 10.7
BIEEE (mS/cm) 32 49 50 152 294 285 222 285 23.7
K 14 13 13 14 16 16 15 14 16
HHE (m) 1.0 13 13 1.1 1.1 1.1 0.9 1.0 1.1
SS (mg/D 51 47 42 44 57 53 51 5.2 5.4
san7a (ug/h 122 9.6 11.2 56 167 152 152 12.7 20.3
SRR B & BAT cellsX10E+5/Y » b v
BEREER Aphanocapsa cf. delicatissima rr - r — — - —
Coelosphaerium kuetzingianum rr 03 0.7 - - - - XK R
Merismopedia punctata rr - 0.7 T - - 0.3
JVTIEE sV e RABO—HE - - - - - 0.3 10
S¥EEBESE  Prorocentrum minimum - - - — 0.7 07 1
B Cyclotella spp. 13 16 8 73 1.7 2 1.7
Thalasiossira tenera - - - 03 23 03 - 3
A5108 il il
Coscinodiscus sp. - — — — - - rr
Skeletonema costatum - - - 35 432 276 252
Skeletonema potamos 7.7 7.3 5 - - — -
Ditylum sp. - - - — rr rr -
B Quadricoccus ellipticus — — rr — - — —
Monoraphidium contortum 1.7 0.7 1.3 1 - - -
Scenedesmus armatus rr - - - - - -
Scenedesmus costato-granulatus - - - rr — - —
Scenedesmus intermedius - 0.3 — - - - -
Scenedesmus sp. 0.7 07 1.3 1 - - -
75y ) B o—& — — T — - — —
SR + r r T r r r
199945 1 B
KoE W KA B ENES
i )5} 56 33 S1 S5 N2 N6 N4 N8 HI1
=L i/ 15 15 15 1/5 1/5 1/5 1/5 1/5
K (C) 85 86 77 76 81 7T 7.0 7.7 19
BIUEEE (mS/cm) 76 76 77 9.1 30.0 283 29.3 299 29.3
p/\SEE) 14 14 13 13 17 17 18 14 14
ZEAE (m) 1.2 13 13 09 09 06 05 14 14
3S (mg/1) 45 29 36 58 57 211 233 58 4.2
7ao74a (ug/l) 127 7.6 127 122 101 705 933 188 6.6
SR B A BT cells X 10E+5/Y » b
B Aphanocapsa cf. delicatissima + + + r — — — — —
Coelosphaerium kuetzingianum 0.3 0.7 rr 0.3 rr rr — - -
THHIERS  Prorocentrum minimum rr - 07 03 243 200 255 243 8.6
Protoperidinium sp. - - - - — - rr rr -
Oxyphysis oxytoxoides - - - - rr - - - -
HEH Cyclotella spp. 192 213 205 71.3 5 19 - 4.7 0.7
Thalasiossira tenera — - - - rr rr - — —
Skeletonema costatum - - - - 3.7 6 40.7 19.3 -
Skeletonema potamos - 18 143 15 - - - - -
ok AR -1t ) 77z SRO—F - - - - rr r r - -
R Dictypsphaerium pulchellum 1 - - - - — - — —
Qocystis sp. 0.3 0.3 - - - - - - -
Amphikiros nanus rr rr rr - - — - — -
Monoraphidium contortum 2.7 2.7 1 0.7 0.3 1 - 0.3 -
Scenedesmus sp. rr 03 07 07 - rr - - -
Sy + + -+ r r r r r +
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199942 B

R E M R I A
i S6 S3 S1 S5 N2 N6 N4 N8 H1
=ENS 2/1 2/1 2/t 2/t 2/t 2/1 2/1 2/1 2/
Tk (°C) 56 55 57 6.1 64 62 63 6.2 6.3
BRUEEE (mS/cm) 956 98 99 146 32.0 324 293 322 323
K 14 14 14 15 16 14 17 13 14
BAK (m) 07 06 07 06 09 10 04 14 14
SS (mg/D 7.1 72 57 96 109 9.1 313 6.0 53
sow7 gha (ug/ 228 244 213 198 289 23.3 2476 14.9 9.1
SRE A BUAT cells X 10E+5/Y » b av
BEEE Aphanocapsa cf. delicatissima + r + + — — — — —
Coelosphaerium kuetzingianum - 0.3 0.3 rr - - - - -
JUTNEER 2V 7 e 2Bo—FE - - - - - - - - rr
TRHAE#SE  Prorocentrum minimum rr 0.7 0.3 6 91.3 817 48 51.3 45
Protoperidinium brpes - - - - rr rr 0.3 - -
Protoperidinium sp. - - - — - rr - - -
Ozxyphysis oxytoxoides - - - - rr - - - -
EEESE Cyclotella spp. 562 778 885 404 58.6 83.7 - 0.3 r
Skeletonema costatum — — - - 5.7 1.3 - 2.7 -
Skeletonema potamos - rr 0.3 - - — - - -
Fr B -tV 7Tz SsRo—FE - — - - 27 07 178 2.3 -
s Amphikiros nanus rr r r - - - - - —
Oocystis sp. - rr 0.3 0.3 - - - - -
Monoraphidium arcuatum - 0.3 1 - - - - - -
Monoraphidium circinale - - - 0.3 - - - - -
Monoraphidium contortum 3 0.3 2 0.7 03 - 0.3 0.3 -
Scenedesmus armatus - rr rr - - - - -
Scenedesmus intermedius — - 0.3 — - - - - -
Scenedesmus sp. — 0.7 - rr — 0.3 — - -
TS5V FERo—E - T — - ~ — - - -
SRy r r r + r r r r r
19994£ 3 A
K OE M Rig B N
Hh S6 S3 S1 S5 N2 N6 N4 N8 HI
Bt 3/8 3/3 3/3 381 81 31 31 31 3/1
K () 64 63 6.0 65 60 57 64 59 63
BIEEE (mS/cm) 89 94 93 105 234 270 26.2 272 314
KE 14 14 14 13 16 13 15 14 13
ZHE (m) 06 06 06 08 09 16 12 16 23
SS (mg/D) 7.1 80 89 114 46 61 69 41 55
svn7gla (ug/ 22.3 244 228 167 107 147 873 86 6.1
SERE e BAT cellsX10E+5/1Y » b v
EEA Aphanocapsa cf. delicatissima + + + - — - - — -
TREIESS  Prorocentrum minimum - - 13 1.3 27 167 49.3 12 4
HEREE Cyclotella spp. 653 608 440 208 83.7 24 — 427 03
Skeletonema costatum c - - - - - rr - -
pindant | 12— T T4 2 SRO—FE - - - — 03 07 17 03 07
FREERE Lobocystis sp. — — - — — - - 0.3 -
cf. Dictyopshaerium 33 257 19.7 22.3 5.3 8 0.3 4 rr
Oocystis sp. 0.7 - — 0.3 - - - - -
Monoraphidium arcuatum rr 1 0.3 rr 0.3 - - -~
Monoraphidium contortum 2.3 2 1.3 1.3 03 03 0.3 1 -
Amphikrikos nanus rr r + r r — — - -
Scenedesmus armatus - rr - 0.3 - - — - ~
Scenedesmus sp. — 0.3 0.3 - — - - -~ -
SyfiEYy r r r r r r r r r
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EREAATR
H405(1998)

BRAWHERICOWNT ERI0ERE)

wHs
R

ES

it
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FRRIERE 3. FHEAH « BATADETE HOMTET o 6 HEMBRRBICEG LI, SERBRISHTH -7,

FERERIRT,
#x BRAVER
B R &
B oW JRERSEET | RAE=TIER | SAE=JIRE | SRGE=TIEN | SaE=TIENT | FEANEMETEy
HEERE 1998.4.20 1998.5.20 1998.5.20 1998.5.20 1998.7.8 1998.7.15
R O 29.0 20.4 31.5 23.0 23.8 21.1
BHE (/min)
pH (EHD 9.4 6.4 7.9 7.8 7.6 6.2
HEE M- E) 1.6 16.8 26.0 12.9 17.4 2.4
WE @0 1.0002 1.0012 1.0010 1.0012 1.0012 1.0035
EREBW (g/kg) 0.150 1.564 1.635 1.604 1.592 3.60
SR SRER %}‘@ﬁﬁﬁﬂﬁ ﬁ%’éiﬁﬂﬂbfb) ?ﬂf@ﬁﬂﬁbfﬂ ﬁ%ﬁﬂﬂb?‘ﬁ ﬁﬂfﬁiﬁﬁﬂa‘ﬁ?‘# SRR
RER ICHBRRR IHBRMRR I HBRERR HBRMRR IEER KRR
Na* (mg/kg) 47.0 249.7 309.7 319.6 289.7 837.1
K* (mg/kg) 0.5 4.2 5.5 5.8 6.1 32.9
Mg* (mg/kg) 14.0 0.4 1.9 2.1 59.8
AP (mg/kg) 0.2 0.06 0.08 0.06 0.03 0.06
Mn** (mg/kg) 1.7 0.01 0.04 0.09 2.3
Fed 4 v (mg/kg) 0.2 0.01 0.01 0.01 0.05 39.9
Ca' (mg/kg) 2.6 219.7 174.8 184.8 174.8 358.7
Ba’ (mg/kg) 0.04 0.02 0.03 0.02 0.3
Cu™ (mg/kg) v
Zn’ (mg/kg) 0.06 0.01
Pb** (mg/kg)
Li* (mg/kg) 0.05 0.1 2.7
Sr** (mg/kg) 0.03 3.2 3.1 3.1 - 3.0 4.0
T~ (mg/kg) 0.1 1.4 1.4 1.4 0.7
Cl™ (mg/kg) 141 286.7 284.7 291.7 315.6 1235.7
S0¢” (mg/kg) 13.5 594.3 601.4 612.3 604.3 374
HCO; (mg/kg) 51.5 15.8 18.3 25.9 25.9 1745.1
COy” (mg/kg) 16.5 3.0 0.2
HAsO. (mg/kg) 0.1 0.3
H.Si0: (mg/kg) 29.5 69.4 47.2 47.2 47.2 63.7
HBO. (mg/kg) 6.1 7.7 7.7 7.7 34.4
HEHECO.(mg/kg) 10.5 0.3 0.6 1.0 1846.9
HEHEH.S(mg/kg) 0.2
ke (mg/kg)
TS ) BB | SENERE- S | BB | SEREEE- | SEREEE- 7 | SRR .
R WY b e S b FUD A eHN | RYDL AN | PUTAHL | BFPYTb.
R " VY A-TRERE . | VU LBRERE. | YU ABRERIE. | VUL-BRERIE. | AV Y Y L-1f
BAR HALIR BEiLR BILPR 1241’% « REKR
¥ - BRI PR s Eose) ¥l ¥ 5
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1.1 L & I

SEEE, MY emzF L v SOERERILAYI LS
LRI LIS KO BEASEER U, SR ICKE
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EHRE TIERTEEH» S A~ AKR, BEHEESD
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3.5 | F &
TG AORBEOFH# BT 2 RIEREREICEIT 2
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EEI0EE OKEREF E e KD &, BIEREEED
M T B VT, FEERI0MFE 6 A, 12 0FE 2 [EFER L 72,
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2FEEN S 3 rETETOMIMEAICBE VT M) 70
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Fio. BT KO FMEREMSRE N 11IEH >
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&2 OWFHE

EREEHLEWILIAR
RIEFE ~yRZR—RAGC/MSHE
¥ B HRIu ST 7B B ET
YRR =Y TG
VKb as ANYRAAR— Y TG —

BERERFEl GCMS QP-5000
R—F vzt HS-40

SnEAGR A 60°C. 30%y
HRIrawhs 57
SALEIRE 250°C
RN DB-624 (60m X 0.32mm X 1.8 1 m)
BT LEE 40°C(2min.)—6°C/min.—190°C—20°C/min.—200°C
XX T H R He 150 kPa
HEHHE
AV E—T oA ZERIBE 250 °C
BET—F SIM GBIR AA L F=ZY L 2)
ey, FEANT
BIEFIE B GC/MSHEE
# B HRra< 7B &SR BEEERE. GCMS QP-5000
F—htr 75— EERIERTE AOC-1400
TSR E e
BT —R ) o IYRT B Sep-Pak PS-2
HrRIv<hrs o7
AL =R E 260 °C
15 2 DB-1(30m X 0.32mm X0.25 ¢ m)
I LEE 50°C(2min.)—30°C/min.—180°C—5°C/min.—
—200°C—20°C/min.—270°C 3min.)
Xy UT HA He 40 kPa
HESHE
AV —T A XUV IR 270°C
HEe—FK SIM GBIRAF L F=Z) )
FIT I ,
BEHE EiEEE s u< STk ,
* B BEREIu< ST BEESERTRL LC-10A
THNTAF—FT LA 2% BER/ERTEL SPD-M10A
LIk Xas E+EHhH
BHEAEHI—F Y VAT K Sep-Pak PS-2
BERsIa<w ST
Vi L-column ODS (4.6 X 150mm)
HILIBRE 40 °C
®EhtH TRh=RV A BREEEIIR=1:1
(0 AUBSHETEIR : NaH2PO4 - 2H20 18mmol +
H3PO4 85%¥5#% 2mmol/1)
e 1 ml/min.
HERE 272 nm
FL
BIZEF & KRB RERFRICE
¥ B JRFR SR B &{ERTE 180-807
KEICORAELEE B 8ERTSR HFS-37%
ki as ST ER 12.5 mA
HERE 196.0 nm
Ak 1.3 nm
IR AR
BRELA A T7EFL 1 0.10 V/min
BhigR TR €& 1.60 /min
Xy T X Ar
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= B B (mGy) (mGy) B B (mGy) (mGy) B B (mGy) (mGy) B H (mGy) (mGy) | B  (mGy) (mGy)
1| B & 8| 3/24 94 0141 0.135 | 6,726 83 0125 0136 | 917 83 0132 0133 | 12715 90 0.137 0.137 356 0.535  0.548
2 | B H i 3/2 ] 93 0127 0123 | 6,726 83 0116 0.126 | 917 89 0122 0124 | 12715 93 0123 0.119 358 0489  0.498
3 | & i | 8/24 94 0140 0134 | 6,26 83 0131 0142 | 917 90 0140 0140 | 1216 91 0144 0,142 358 0.554  0.565
4 | B B | 3/2 94 0132 0126 | 6,726 83 0120 0130 | 9717 89 0130 0.131 12,715 90 0134 0134 356 0.515  0.528
5 | KR E M]3/ 93 0.159 0.154 | 6,726 83 0143 0156 | 9/17 89 0.151 0153 | 12715 93 0154 0.149 358 0.608  0.620
6 | £ K|3725 91 0.165 0.163 | 6,24 89 0.163 0.165 | 9,21 86 0.160 0.167 | 12716 89 0.168 0.170 355 0.656  0.674
7|8 & & K| 330 86 0.141 0.147 | 6,724 92 0145 0142 | 9,24 85 0140 0.148 | 12718 88 0.149  0.152 351 0.575  0.598
8 | EEIEH | 3730 8 0175 0.183 | 6,724 92 0185 0.181 | 924 85 0172 0.182 | 12,718 88 0.184 0.188 351 0.715  0.744
9 | B | 326 89 0170 0172 | 6,23 91 0.165 0.163 | 9,722 84 0158 0170 | 12715 92 0172 0.168 356 0.665  0.681
10 | A Wi | 3/26 89 0174 0176 | 6,723 90 0.168 0.168 | 9,721 8 0162 0172 | 1215 92 0174 0.170 356 0678  0.695
1| K a ] 3/24 93 0178 0172 | 625 84 0143 0160 | 9,717 90 0174 0174 | 12716 91 0.181 0.179 368 0.682  0.695
12 | # | 8/25 91 0162 0160 | 6,24 8 0145 0153 | 9/17 90 0159 0159 | 1216 91 0.166 0.164 357 0.632  0.646
13| & B | 3/25 91 0.141 0139 | 6724 92 0133 0130 | 9724 83 0127 0138 | 12716 92 0138 0.135 358 0.539  0.549
14| F | 324 93 0117 0114 | 6,725 84 0207 0114 | 917 95 0109 0104 | 12721 8 0109 0.114 358 0442  0.451
15|85 /R B| 3/ 93 0.140 0136 | 6,725 83 0123 0133 | 9716 9 0145 0136 | 12,721 86 0132 0138 358 0.540  0.551
6% R C|3 24 93 0.158 0.153 | 6,725 83 0.135 0.147 | 916 96 0.158 0.148 | 12,721 86 0148 0.154 358 0.598  0.610
1718 % DI 3/ 24 93 0126 0122 | 6,25 83 0115 0125 | 9/16 96 0.129 0.121 12,721 86 0120 0.126 358 0.489  0.499
18| K E |3/ 93 0.148 0.143 | 6,25 83 0.134 0.145 | 9/186 96 0.148 0139 | 12721 86 0139 0.145 358 0.569  0.580
19|85 B F| 34 93 0135 0131 | 6,25 83 0124 0135 | 916 96 0136 0127 | 12721 86 0125 0.131 358 0.521 0.531
208 B A| 3/ 93 0153 0148 | 6,25 83 0129 0140 | 9/16 9 0155 0145 | 12,721 86 0.144 0.151 358 0.581 0.593
21 | — x| 3/25 93 0108 0.105 | 6,726 82 0.099 0.108 | 916 91 0109 0108 | 12716 92 0108 0.106 358 0424 0432
22 Jm | 3/25 85 0117 0.124 | 6/18 99 0126 0115 | 9,725 82 0107 0117 | 12716 92 0.125 0.122 358 0475  0.484
2| B W | 3726 89 0206 0.209 | 6,23 90 0.205 0205 | 9,721 8 0.198 0210 | 12715 90 0214 0214 354 0.824  0.850
24 | MEERT Rl | 3,726 89 0241 0244 | 6,723 91 0232 0229 | 922 85 0221 0234 | 12716 91 0.241 0.239 356 0.936  0.959
25 1 K | 3,25 85 0.144 0153 | 6/18 99 0.154 0.140 | 9,725 82 0135 0.148 | 12716 92 0.153  0.149 358 0.586  0.597
27| & &F B | 372 90 0.166 0.166 | 6,723 90 0.171 0171 | 9/21 85 0.158 0.167 | 12715 90 ‘0171 0171 355 0.665  0.684
28 | & @ | 3/25 85 0.118 0.125 | 6/18 95 0.132 0125 | 9,721 84 0114 0.122 | 1214 94 0127 0.122 358 0.491 0.500
298 K | 3% 85 0.118 0.125 | 6,18 95 0129 0122 | 9721 84 0112 0120 | 12714 94 0.194 0.186 358 0.552.  0.563
30|/ NIl @l 3/25 85 0.157 0.166 | 6,18 95 0.172 0.163 | 9,721 84 0.151 0.162 | 12714 94 0173 0.165 358 0.653  0.665
3|k # R®|82 85 0139 0.147 | 6,718 95 0.148 0.140 | 9,21 86 0.143 0150 | 12,16 92 0.147 0.144 358 0.577  0.589
2| @ # |32 85 0123 0.131 | 6/18 91 0126 0124 | 9,17 90 0129 0129 | 1216 91 0.133 0.132 357 0.511 0.522
B M E | 32 85 0.131 0139 | 6,19 95 0143 0.136 | 9,722 86 0134 0140 | 12717 91 0137 0.135 357 0.545  0.557
M= | | 32 85 0.136 0144 | 6,19 10t 0160 0.142 | 928 80 0127 0142 | 12,717 91 0137 0.136 357 0560  0.572
3/ | & OB W] 37 84 0152 0163 | 6,19 91 0.165 0.163 | 918 95 0.161 0.153 | 12,722 91 0.161 0.159 361 0.633  0.646
% 4 B/ T8 84 0.171 0.183 | 6,719 91 0189 0.187 | 9/18 95 0185 0175 | 12,722 91 0182 0.180 361 0.726  0.734
3| K B B 3/2% 85 0.141 0.149 | 6,19 91 0147 0145 | 918 95 0128 0.121 12722 91 0142 0.141 362 0.557  0.562
8| zvba—-n| 3,730 86 0.031 0.033 | 6,24 93 0.033 0.032 | 925 84 0.031 0034 | 12718 88 0.034 0.035 351 0130 0.135
9% B Jt| s/ 93 0.148 0.143 | 6,725 83 0130 0.141 | 916 96 0139 0130 | 12721 86 0.135 0.141 358 05562  0.562
40 [d6 & ® | 325 85 0158 0.167 | 6,718 95 0162 0.153 | 9,21 86 0.156 0.163 | 12716 92 0.162 0.158 358 0.637  0.649
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Introduction into Japan of pathogenic Yersinia through
' imported pork, beef and fowl

H.Fukushima, K.Hoshina, H.ltogawa, and M.Gomyoda

International Journal of Food Microbiology 35, 205-212, 1997

Yersinia was isolated from imported raw meat and fowl products by HeLa cell treatment and conventional
KOH-treatment, to obtain information on the origin of pathogenic Yersinia in Japan. Forty-one strains of Yersinia
enterocolitica and one strain of Yersinia pseudotuberculosis, serotype 4b were isolated fron 38 (3.0%) of 1278
samples of pork, two (0.3%) of 612 samples of beef and two (0.3%) of 615 samples of chicken. Y. enterocolitica
isolates belonged to B:4/0:3 (biotype/serotype, 15 strains), B:3/0:3 (two strains) and B:3 variant/0:3 (17
strains) and B:3/0:5.27 (seven strains). The B:4/0:3 which is globally prevalent among humans and animals was
isolated from pork samples from Denmark and the US and from beef samples from Australia, the B:3/0:8 from
pork samples from Canada, the B:3 variant/0.3 from pork samples from Taiwan and from chicken samples from
Thailand, the B:3/0:5.27 from pork samples from the US and Taiwan and Y. pseudotuberculosis, serotype 4b from
pork samples from Canada. These findings suggest that pathogenic Y. enterocolitica strains can be introduced into
Japan by the import of pork from pig producing countries. The HeLa cell treatment was found to be superior to the

conventional method.

The novel heat-stable enterotoxin subtype gene (ystB) of Yersinia
enterocolitica. nucleotide sequence and distribution of the yst genes

T.Ramamurthy, K.Yoshino, X.Huang, G.B. Nair, E.Carniel,
T.Maruyama, H.Fukushima, and T.Takeda

Microbial Pathogenesis 23, 189-200, 1997

The gene (ystB) encoding the novel subtype of the heat-stable enterotoxin (Y-STb) was cloned from the
chromosome of a clinical isolate of Yersinia enterocolitica 84-50 (serotype O:5, biotype 1A) and the nucleotide
sequence was determined. The ystB contained 216 base pairs that encoded a protein of 71 amino acid residues. The
C-terminal 30 residues of the precursor protein exactly corresponded to the amino acid sequence of the Y-STb toxin,
purified from the culture supernatant of the wild strain. Homology search revealed that there are 76.9% nucleotide
sequence similarity between ystB and the Yersinia kristensenii ST gene, and 73.5% with the Y.enterocolitica
prototype sequence of yst (ystA). When tested with the PCR generated ystB specific probe, 36 of 304
Y.enterocolitica strains from 18 countries hybridized with the probe. All the ystB probe positive strains belonged
to biotype 1A and mostly to the so-called non-pathogenic serotype 0:5, 0:6, O:7, 8, O:7, 18 and 0:10, while ystA
was predominantly found among the pathogenic serotypes (78.6%). Out of 36 ystB gene positive strains, 18 were
clinical origin from six countries, which were also positive in the suckling mice assay suggesting that ystB may play

an important role in the pathogenesis, and the so-called non-pathogenic serotypes could be virulent for human.
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Putative origin of Yersinia pseudotuberculosis in Western and
Eastern countries. A comparison of restriction endonuclease
analysis of virulence plasmids

H.Fukushima, M.Gomyoda, N.Hashimoto, [.Takashima,
F.N. Shubin, L.M. Isachikova, |.Paik, and X.Zheng

Zent. bl. Bakteriol. 288, 93-102, 1998

Yersinia pseudotuberculosis isolates from Russia east of Moscow, Korea and mainland China were used for
restriction endonuclease analysis of virulence plasmid (REAP) and findings were compared with REAP of isolates
from Japan and Western countries. An identical REAP pattern of each serogroup 1a, 1b, 3, 4a and 4b strain was
observed among isolates from Russia, Korea, mainland China, and Japan but such was absent in West European
strains. Therefore, the possibility that the origin of Y. pseudotuberculosis between West Europe and eastern

Eurasia east of Moscow may be from a different clone should be considered.

Genetic variation of Yersinia enterocolitica serotpye O:9 strains
detected in samples from western and eastern countries

H.Fukushima, M.Gomyoda, and S.Aleksic

Zent. bl. Bakteriol. 288, 167-174, 1998

We made use of H-serotyping, ribotyping and restriction endonuclease analysis of virulence plasmid DNA
(REAP) to differentiate Yersinia enterocolitica serotype O:9 strains. A close correlation between ribotypes/REAP
patterns and the geographical and chronological distribution of serotype O:9 strains was apparent. In European

countries, variant clones of serotype 0:9 have rapidly increased among humans and swine since the late 1980s.

—125—




ERBIATT TR B 8#
25405 (1998) :

Genetic diversities of hantaviruses among rodents in Hokkaido,
~Japan and Far East Russia

H.Kariwa, K.Yo;shimatsu, J.Sawabe, E.Yokota, J.Arikawa, 1.Takashima,
H.Fukushima, A.Lundkvist, F.N. Shubin, L.M. Isachkova, R.A. Slonova,
G.N. Leonova, and N.Hashimoto

Virus Research 59, 219-228, 1999

Sercepizootiologic surveys among wild rodents were carried out in Japan and Far East Russia in 1995 and 1996.
Seropositive animsls were only identified in Clethrionomys rufocanus (23/134) in Hokkaido, Japan On the other
hand, seropositives were identified in C. rufocanis (1/8), Apodemus agrarius (2/66), Apodemus spp. (2/26) and
Microtus foris (3/22) in Vladivostok, Far East Russia. Total RNA was isolated from lungs of seropositive animals
and the S genome segments were amplified by PCR, cloned and sequenced. The S and M genomes of hantavirus,
derived from Japanese C.rufocanus (Tobetsu genotype), were most closely related with Puumala viruses (76-799¢
nucleotide and 95% amino acid identities for S genome, 70-789% nucleotide and 87-92% amino acid identities for M
genome). The recombinant nucleocapsid protein of Tobetsu genotype was antigenically quite similar with that of
Sotkamo. These suggest that the virus endemic in Japanese C. rufocanus belongs to Puumala virus. Phylogenetic
analysis indicates that the genotype forms a distinct lineage within Puumala viruses. Partial S segment (1-1251
nt), derived from seropositive M.fortis in Vladivostok, was sequenced and analyzed. The S genome segment, which
was designated Vladivostok genotype, was most closely related with Khabarovsk virus (7996 nucleotide and 902

amino acid identities) which was isolated from M. fortis.
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BEISHRINE 45, 1046-1050, 1998
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Influence of regional-scale anthropogenic activity in northeast
Asia on seasonal variations of surface ozone and carbon
monoxide observed at Oki, Japan

P.Pochanart, J.Hirokawa, Y.Kajii, H.Akimoto, and M. Nakao

Journal of Geophysical Research, 104, 3621-3631, 1999

Surface Os and CO measurements were carried out at Oki, Japan during March 1994 to February 1996 in order to
elucidate the processes determining temporal variations of Os and CO in the northeast Asian Pacific rim region.
The 1sentropic trajectory analysis was applied to sort out the influences of the air mass exchange under the Asian
monsoon system and the regional-scale photochemical buildup of Os. The trajectories were categorized into five
groups which cover background and regionally polluted air masses. The seasonal cycles of O; and CO in the
background continental air mass revealed spring maximum-summer minimum with averaged concentrations
ranging from 32 and 120 ppb to 45 and 208 ppb, respectively. In contrast, Os concentrations in the regionally
polluted continental air mass ranged from 44 to 57 ppb and showed a winter minimum and a Spring-summer-
autumn broad maximum, which was characterized by photochemical O; production due to anthropogenic activities
in northeast Asia. CO concentrations in the same air mass showed a spring maximum of 271 ppb and a
summer-autumn minimum of 180 ppb. The photochemical buildup of Os resulting from anthropogenic activities in
this region was estimated to be 21 ppb in summer, while its production was insignifidant, an average 3 ppb, in
winter. A comparison between data in northeast Asia and in Europe shows many similarities, supporting the
contention that photochemical buildup of Qs from large-scale precursor emissions in both regions is very

significant.

The vertical profile of ’Rn concentration in the lower atmospheric
boundary layer at Shimane peninsula

K.Yoshioka
Radon and Thoron in the Human Environment, World Scientiffic, 252-258, 1998

To estimate local meteorological condition by studying the behavior of atmospheric 2Rn, we measure the time
variation of the vertical profile of #Rn concentration in the lower atmospheric boundary layer. The measurements
of ®Rn vertical profile were continuously obtained simultaneously at the four locations, where two mountaintops
have different elevation (h=150,520m) and our labolatory (h=30m) is sited at Shimane peninsula and Oki island
lies in Jspan Sea.

A diurnal change is clearly shown in #Rn profiles at 30m and 150m high due to the temperature inversion layer
in the surface layer through the nighttime. But this change is rarely shown in ®Rn profile at 520m high. It is
considered that the top of surface inversion layer could not reach on the mountaintop of 520m high. And then, these
®Rn profiles are clearly different in the long term variation. It is definitely considered that the atmospheric
stability depends on the altitude in the atmospheric boundary layer.

#Rn concentration in Oki is lower value on the whole and it rarely shows a diumal change and its magnitude is
small and, Oki is a seagirt island. Consequently, we would regard ?Rn concentration in Oki as the background level

in this area.
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